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The City of Santa Cruz, a municipal corporation
and on behalf of the People of the State of California

SUPERIOR COURT OF THE STATE OF CALIFORNIA
IN AND FOR THE COUNTY OF SANTA CRUZ

THE CITY OF SANTA CRUZ, a municipal Case No.
corporation, individually and on behalf of THE .
PEOPLE OF THE STATE OF CALIFORNIA, | COMPLAINT FOR:
L 1. PUBLIC NUISANCE ON BEHALF
Plaintiff, OF THE PEOPLE OF THE STATE
Vs, OF CALIFORNIA:
2. PUBLIC NUISANCE:

CHEVRON CORP.; CHEVRON U.S.A. INC.: 3. STRICT LIABILITY - FAILURE TO
EXXONMOBIL CORP.: BP P.L.C.: BP WARN;
AMERICA. INC.: ROYAL DUTCH SHELL 4. %TE'EE:CTT'_-'AB”-'TY - DESIGN
PLC: SHELL OIL PRODUCTS COMPANY 5. PRIVATE NUISANCE:
LLC; CITGO PETROLEUM CORP.; 6. NEGLIGENCE;
CONOCOPHILLIPS: CONOCOPHILLIPS 7. NEGLIGENCE - FAILURE TO
COMPANY: PHILLIPS 66: TOTAL E&P USA WARN: and
INC.: TOTAL SPECIALTIES USA INC.; ENI 8. TRESPASS.
S.p.A.; ENI OIL & GAS INC.: ANADARKO
PETROLEUM CORP.: OCCIDENTAL JURY TRIAL DEMANDED
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PETROLEUM CORP.; OCCIDENTAL
CHEMICAL CORP.; REPSOL S.A.; REPSOL
ENERGY NORTH AMERICA CORP.;
REPSOL TRADING USA CORP;
MARATHON OIL COMPANY; MARATHON
OIL CORPORATION; MARATHON
PETROLEUM CORP.; HESS CORP.; DEVON
ENERGY CORP.; DEVON ENERGY
PRODUCTION COMPANY, L.P.; ENCANA
CORP.; APACHE CORP.; and DOES 1
through 100, inclusive,

Defendants.
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. INTRODUCTION

1. Defendants, major corporate members of the fossil fuel industry, have known for
nearly a half century that unrestricted production and use of their fossil fuel products create
greenhouse gas pollution that warms the planet and changes our climate. They have known for
decades that those impacts could be catastrophic and that only a narrow window existed to take
action before the consequences would be irreversible. They have nevertheless engaged in a
coordinated, multi-front effort to conceal and deny their own knowledge of those threats, discredit
the growing body of publicly available scientific evidence, and persistently create doubt in the
minds of customers, consumers, regulators, the media, journalists, teachers, and the public about
the reality and consequences of the impacts of their fossil fuel pollution. At the same time,
Defendants have promoted and profited from a massive increase in the extraction and consumption
of oil, coal, and natural gas, which has in turn caused an enormous, foreseeable, and avoidable
increase in global greenhouse gas pollution and a concordant increase in the concentration of
greenhouse gases, ! particularly carbon dioxide (“CO2”) and methane, in the Earth’s atmosphere.
Those disruptions of the Earth’s otherwise balanced carbon cycle have substantially contributed
to a wide range of dire climate-related effects, including global warming, rising atmospheric and
ocean temperatures, ocean acidification, melting polar ice caps and glaciers, more extreme and
volatile weather, drought, wildfire, and sea level rise.? Plaintiffs, the People of the State of
California and City of Santa Cruz,® along with the City’s residents, taxpayers, and infrastructure,

suffer the consequences.

! As used in this Complaint, “greenhouse gases” refers collectively to carbon dioxide, methane,
and nitrous oxide. Where a source refers to a specific gas or gases, or when a process relates only
to a specific gas or gases, this Complaint refers to them by name.

2 Exhibit A, attached to this Complaint, is a timeline highlighting information alleged in the
paragraphs below. The timeline illustrates what the fossil fuel companies knew, when they knew
it, and what they failed to do to prevent the environmental effects that are now imposing real
costs on people and communities around the country. The information comes from key industry
documents and other sources.

3 As used in this Complaint, “Santa Cruz” and “City” refer to all areas within the geographic
boundaries of the City.
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2. Defendants are vertically integrated extractors, producers, refiners, manufacturers,
distributors, promoters, marketers, and sellers of fossil fuel products. Decades of scientific
research show that pollution from the production and use of Defendants’ fossil fuel products plays
a direct and substantial role in the unprecedented rise in emissions of greenhouse gas pollution and
increased atmospheric CO- concentrations since the mid-20th century. This dramatic increase in
atmospheric CO2 and other greenhouse gases is the main driver of the gravely dangerous changes
occurring to the global climate.

3. Anthropogenic (human-caused) greenhouse gas pollution, primarily in the form of
COqy, is far and away the dominant cause of global warming resulting in severe impacts, including,
but not limited to, sea level rise, disruption to the hydrologic cycle, more frequent and intense
drought, more frequent and intense extreme precipitation, more frequent and intense heatwaves,
more frequent and intense wildfires, and associated consequences of those physical and
environmental changes.* The primary source of this pollution is the extraction, production, and
consumption of coal, oil, and natural gas, referred to collectively in this Complaint as “fossil fuel
products.”®

4, The rate at which Defendants have extracted and sold fossil fuel products has
exploded since the Second World War, as have emissions from those products. The substantial
majority of all greenhouse gas emissions in history has occurred since the 1950s, a period known

as the “Great Acceleration.”® About three quarters of all industrial CO, emissions in history have

“See IPCC, Climate Change 2014: Synthesis Report, Contribution of Working Groups I, Il and
111 to the Fifth Assessment Report of the Intergovernmental Panel on Climate Change [Core
Writing Team, R.K. Pachauri and L.A. Meyer (eds.)]. IPCC, Geneva, Switzerland. Page 6,
Figure SMP.3, https://www.ipcc.ch/report/arb/syr/.

®See C. Le Quéré et al., Global Carbon Budget 2016, Earth Syst. Sci. Data 8, 632 (2016),
http://www.earth-syst-sci-data.net/8/605/2016/. Cumulative emissions since the beginning of the
industrial revolution to 2015 were 413 GtC attributable to fossil fuels, and 190 GtC attributable
to land use change. Id. Global CO, emissions from fossil fuels and industry remained nearly
constant at 9.9 GtC in 2015, distributed among coal (41 %), oil (34 %), gas (19 %), cement (5.6
%), and gas flaring (0.7 %). 1d. at 629.

® Will Steffen, et al., The Trajectory of the Anthropocene: The Great Acceleration (2015),
http://journals.sagepub.com/doi/abs/10.1177/2053019614564785.
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occurred since the 1960s,” and more than half have occurred since the late 1980s.8 The annual rate
of COz emissions from extraction, production, and consumption of fossil fuels has increased by
more than 60% since 1990.°

5. Defendants have known for nearly 50 years that greenhouse gas pollution from their
fossil fuel products has a significant impact on the Earth’s climate and sea levels. Defendants’
awareness of the negative implications of their own behavior corresponds almost exactly with the
Great Acceleration, and with skyrocketing greenhouse gas emissions. With that knowledge,
Defendants took steps to protect their own assets from these threats through immense internal
investment in research, infrastructure improvements, and plans to exploit new opportunities in a
warming world.

6. Instead of working to reduce the use and combustion of fossil fuel products, lower
the rate of greenhouse gas emissions, minimize the damage associated with continued high use
and combustion of such products, and ease the transition to a lower carbon economy, Defendants
concealed the dangers, sought to undermine public support for greenhouse gas regulation, and
engaged in massive campaigns to promote the ever-increasing use of their products at ever greater
volumes. Thus, each Defendant’s conduct has contributed substantially to the buildup of CO in
the environment that drives global warming and its physical, environmental, and socioeconomic
consequences.

7. Defendants are directly responsible for 215.9 gigatons of CO> emissions between
1965 and 2015, representing 17.5% of total emissions of that potent greenhouse gas during that
period. Accordingly, Defendants are directly responsible for a substantial portion of committed
sea level rise (sea level rise that will occur even in the absence of any future emissions) because

of the consumption of their fossil fuel products.

"R. J. Andres et al., A Synthesis of Carbon Dioxide Emissions from Fossil-Fuel Combustion,
Biogeosciences, 9, 1851 (2012), http://www.biogeosciences.net/9/1845/2012/.

8 m

9 C. Le Quéré et al., Global Carbon Budget 2016, Earth Syst. Sci. Data 8, 630 (2016),
http://www.earth-syst-sci-data.net/8/605/2016/.
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8. Extreme flooding events will more than double in frequency on California’s Pacific
coast by 2050.1° Flooding and storms will become more frequent and more severe, and average
sea level will rise substantially along California’s coast, including in the City of Santa Cruz.
Disruptions to weather cycles, extreme precipitation and drought, increased frequency and
magnitude of wildfires, and associated consequences—all due to anthropogenic global warming—
will increase in the City of Santa Cruz. The City, flanked on its entire southern boundary by the
Pacific Ocean and otherwise surrounded by a greenbelt of forested open space, is particularly
vulnerable to sea level rise, water shortages, and increased wildfire risks, and has already spent
significant funds to study, mitigate, and adapt to the effects of global warming. Climate change
impacts already adversely affect Santa Cruz and jeopardize the City’s utilities, beaches, roads,
public transportation, water supply, other municipal infrastructure and essential public services,
its tourism and fisheries economies, precious ecosystems and habitats, and the safety and well-
being of its communities.

9. The City has engaged in several planning processes to prepare for the multitude of
impacts from climatic shifts, and has recognized increasingly severe consequences.

10. Defendants’ production, promotion, marketing of fossil fuel products, simultaneous
concealment of the known hazards of those products, and their championing of anti-regulation and
anti-science campaigns, actually and proximately caused Plaintiffs’ injuries.

11.  Accordingly, the City brings claims against Defendants for Public Nuisance on
behalf of the People of California as well as itself, Strict Liability for Failure to Warn, Strict
Liability for Design Defect, Private Nuisance, Negligence, Negligent Failure to Warn, and

Trespass.

10 Sean Vitousek, et al., Doubling of Coastal Flooding Frequency Within Decades Due to Sea-
Level Rise, Scientific Reports, (May 18, 2017) (“Only 10 cm of SLR doubles the flooding
potential in high-latitude regions with small shape parameters, notably the North American west
coast (including the major population centers Vancouver, Seattle, San Francisco, and Los
Angeles), and the European Atlantic coast.”); USGS, In Next Decades, Frequency of Coastal
Flooding Will Double Globally (May 18, 2017), https://www.usgs.gov/news/next-decades-
frequency-coastal-flooding-will-double-globally.
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12. By this action, the City seeks to ensure that the parties who have profited from
externalizing the responsibility for sea level rise, drought, extreme precipitation events, heatwaves,
wildfires, other results of a changing hydrologic regime caused by increasing temperatures, and
associated consequences, bear the costs of those impacts on the City, rather than Plaintiffs, local
taxpayers or residents. The City does not seek to impose liability on Defendants for their direct
emissions of greenhouse gases and does not seek to restrain defendants from engaging in their
business operations.

I1. PARTIES
A. Plaintiffs

13. Plaintiff, the People of the State of California (“the People”), by and through the
City Attorney for the City of Santa Cruz, brings this suit pursuant to Code of Civil Procedure
section 731, and Civil Code sections 3479, 3480, 3491, and 3494, to abate the nuisance caused by
sea level rise and changes to the hydrologic regime, including, but not limited to, increased
frequency and magnitude of drought, increased frequency and magnitude of extreme precipitation
events, increased frequency and magnitude of heatwaves, increased frequency and magnitude of
wildfires, and the consequences of those physical and environmental changes in the City’s
jurisdiction.

14. Plaintiff City of Santa Cruz (“Santa Cruz” or “the City”), a municipal corporation,
is a political subdivision of the State of California. It is a city located in Santa Cruz County.

15.  The City is bordered by the Pacific Ocean to the South and surrounded by a
greenbelt of open space.

16.  Santa Cruz is already experiencing sea level rise and associated impacts. The City
will experience significant additional sea level rise over the coming decades through at least

2150.1

11 Gary Griggs, et al., Rising Seas in California: An Update on Sea-Level Rise Science,
California Ocean Science Trust, p. 26, Table 1(b) (April 2017),
http://www.opc.ca.gov/webmaster/ftp/pdf/docs/rising-seas-in-california-an-update-on-sea-level-
rise-science.pdf.
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17. The sea level rise impacts to the City associated with an increase in average mean
sea level height include, but are not limited to, increased inundation (permanent) and flooding
(temporary) in natural and built environments with higher tides and intensified wave and storm
surge events; aggravated wave impacts, including erosion, damage, and destruction of built
structures and infrastructure, as well as natural features like cliffs, beaches and dunes, with
consequent landslides; changes in sediment supply that could alter or destroy natural coastal
habitats like beaches and wetlands, which would otherwise naturally mitigate sea level rise
impacts; and saltwater intrusion on groundwater and infrastructure.

18. In addition, Santa Cruz is and will continue to be impacted by disruptions to the
hydrologic cycle. The City is already experiencing a climatic and meteorological shift toward
hotter, dryer, and longer summers, with more extreme precipitation events; increased ambient
temperature; and increasingly frequent and severe drought. These changes have led to increased
wildfire risk, water shortages, impacts to biodiversity, impacts to public health, and economic
injuries to important industries in the City, such as tourism. The City must expend substantial funds
to plan for and respond to these phenomena, and to mitigate their secondary and tertiary impacts.

19.  Compounding these environmental impacts are cascading social and economic
impacts, which are secondary and tertiary injuries to the City that will arise out of localized
climate-related damage.

20. The City’s municipal infrastructure that will be impacted by climate change and
consequent sea level rise and disruption of hydrologic cycles includes, but is not limited to, potable
water, stormwater and sewage transport systems; roads, bike paths, and public transit facilities;
government buildings and schools; a wastewater treatment plant; and real property, such as
beaches and parks, and related infrastructure, which have already suffered damage from rising sea
levels and/or will suffer increasing damage in the future through rising sea levels and through the
exacerbation of natural climate-driven phenomena such as wildfires, drought, and coastal erosion.

B. Defendants

21. Defendants’ are responsible for a substantial portion of the total greenhouse gases

emitted since 1965. Defendants, individually and collectively, are responsible for extracting,
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refining, processing, producing, promoting, and marketing fossil fuel products, the normal and
intended use of which has led to the emission of a substantial percentage of the total volume of
greenhouse gases released into the atmosphere since 1965. Indeed, between 1965 and 2015, the
named Defendants extracted from the earth enough fossil fuel materials (i.e. crude oil, coal, and
natural gas) to account for approximately one in every five tons of CO, and methane emitted
worldwide. Accounting for their wrongful promotion and marketing activities, Defendants bear a
dominant responsibility for global warming generally, and for Plaintiffs’ injuries in particular.

22.  When reference in this complaint is made to an act or omission of the Defendants,
unless specifically attributed or otherwise stated, such references should be interpreted to mean
that the officers, directors, agents, employees, or representatives of the Defendants committed or
authorized such an act or omission, or failed to adequately supervise or properly control or direct
their employees while engaged in the management, direction, operation or control of the affairs of
Defendants, and did so while acting within the scope of their employment or agency.

23. Chevron Entities

a. Chevron Corporation is a multi-national, vertically integrated energy and
chemicals company incorporated in the State of Delaware, with its global headquarters and
principal place of business in San Ramon, California.

b. Chevron U.S.A., Inc. is a Pennsylvania corporation with its principal place
of business located in San Ramon, California. Chevron U.S.A. Inc. is a wholly owned subsidiary
of Chevron Corporation.

C. “Chevron” as used hereafter, means collectively, Defendants Chevron
Corp. and Chevron U.S.A. Inc.

d. Chevron operates through a web of U.S. and international subsidiaries at all
levels of the fossil fuel supply chain. Chevron’s and its subsidiaries’ operations consist of
exploring for, developing, and producing crude oil and natural gas; processing, liquefaction,
transportation, and regasification associated with liquefied natural gas; transporting crude oil by
major international oil export pipelines; transporting, storage, and marketing of natural gas;

refining crude oil into petroleum products; marketing of crude oil and refined products;
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transporting crude oil and refined products by pipeline, marine vessel, motor equipment and rail
car; basic and applied research in multiple scientific fields including of chemistry, geology, and
engineering; and manufacturing and marketing of commodity petrochemicals, plastics for
industrial uses, and fuel and lubricant additives.

24. ExxonMobil Corporation

a. ExxonMobil Corporation (“Exxon”) is a multi-national, vertically
integrated energy and chemicals company incorporated in the State of New Jersey with its
headquarters and principal place of business in Irving, Texas. Exxon is among the largest publicly
traded international oil and gas companies in the world.

b. Exxon consists of numerous divisions and affiliates in all areas of the fossil
fuel industry, including exploration for and production of crude oil and natural gas; manufacture
of petroleum products; and transportation, marketing, and sale of crude oil, natural gas, and
petroleum products. Exxon is also a major manufacturer and marketer of commodity
petrochemical products.

C. Exxon does substantial fossil fuel product related business in California,
and a substantial portion of its fossil fuel products are extracted, refined, transported, traded,
distributed, marketed and/or sold in California. Among other operations, more than 540 Exxon-,
Mobil-, or Esso-branded gas stations operate throughout the state, and Exxon owns and operates a
petroleum storage and transport facility in the San Ardo Oil Field in San Ardo, Monterey County,
California. From 1966 to 2016, Exxon owned and operated an oil refinery in Torrance, Los
Angeles County, California. Exxon Co. USA, an ExxonMobil subsidiary, operated a petroleum
refinery in Benicia, Solano County, California, from 1968 to 2000.

25. BP Entities

a. BP P.L.C. is a multi-national, vertically integrated energy and
petrochemical public limited company, registered in England and Wales with its principal place of
business in London, England. BP P.L.C. consists of three main operating segments: (1) exploration

and production, (2) refining and marketing, and (3) gas power and renewables.
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b. BP P.L.C. does substantial fossil-fuel related business in the United States,
by marketing through licensure; franchising its petroleum products in the U.S. under the BP,
ARCO and ARAL brands; and by operating oil and gas extraction and refining projects in the Gulf
of Mexico, Alaska, Arkansas, Colorado, New Mexico, Oklahoma, Texas, and Wyoming.

C. BP America, Inc., is a wholly-owned subsidiary of BP P.L.C. BP America
Inc. is a vertically integrated energy and petrochemical company incorporated in the State of
Delaware with its headquarters and principal place of business in Houston, Texas. BP America,
Inc., consists of numerous divisions and affiliates in all aspects of the fossil fuel industry, including
exploration for and production of crude oil and natural gas; manufacture of petroleum products;
and transportation, marketing, and sale of crude oil, natural gas, and petroleum products. BP is
also a major manufacturer and marketer of commodity petrochemical products. BP America Inc.
is registered to do business in the State of California and has a registered agent for service of
process with the California Secretary of State.

d. Defendants BP P.L.C. and BP America, Inc. are collectively referred to
herein as “BP.”

e. BP does substantial fossil fuel product-related business in California, and a
substantial portion of its fossil fuel products are extracted, refined, transported, traded, distributed,
marketed, and/or sold in California. Among other operations, BP operates 275 ARCO-licensed
and branded gas stations in California and more than 70 compressed natural gas and liquefied
natural gas fueling stations, provides natural gas used to power more than 6.9 million California
households, and distributes and markets petroleum-based lubricants marketed under the “Castrol”
brand name throughout the state. From 2000 to 2013, BP also owned and operated an oil refinery
in Carson, Los Angeles County, California. BP’s marketing and trading business maintains an
office in Irvine, Orange County, California. BP maintains an energy research center in San Diego,
San Diego County, California.

26. Shell Entities
a. Royal Dutch Shell PLC is a vertically integrated, multinational energy and

petrochemical company. Royal Dutch Shell is incorporated in England and Wales, with its
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headquarters and principle place of business in the Hague, Netherlands. Royal Dutch Shell PLC
consists of numerous divisions, subsidiaries and affiliates engaged in all aspects of the fossil fuel
industry, including exploration, development, extraction, manufacturing and energy production,
transport, trading, marketing and sales.

b. Shell Oil Products Company LLC is a wholly-owned subsidiary of Royal
Dutch Shell PLC. Shell Oil Products Company LLC is incorporated in the State of Delaware and
maintains its principal place of business in Houston, Texas. Shell Oil Products Company LLC is
registered to do business in the State of California and has a registered agent for service of process
in California. Shell Oil Products Company LLC is an energy and petrochemical company involved
in refining, transportation, distribution and marketing of Shell fossil fuel products.

C. Defendants Royal Dutch Shell PLC and Shell Oil Products Company LLC
are collectively referred to as “Shell.”

d. Shell does substantial fossil fuel product-related business in California, and
a substantial portion of its fossil fuel products are extracted, refined, transported, traded,
distributed, marketed and/or sold in California. Among other endeavors, Shell operates a
petroleum refinery in Martinez, Contra Costa County, California; operates a distribution center in
Carson, California; and produces heavy oil and natural gas within the state. Shell also owned and
operated a refinery in Wilmington (Los Angeles), Los Angeles County, California from 1998 to
2007, and a refinery in Bakersfield, Kern County, California from 2001 to 2005. Shell also operates
hundreds of Shell-branded gas stations in California.

27. Citgo Petroleum Corporation (“Citgo™)

a. Citgo is a direct, wholly owned subsidiary of PDV America, Incorporated,
which is a wholly owned subsidiary of PDV Holding, Incorporated. These organizations’ ultimate
parent is Petroleos de Venezuela, S.A. (“PDVSA?”), an entity wholly owned by the Republic of
Venezuela that plans, coordinates, supervises and controls activities carried out by its subsidiaries.

Citgo is incorporated in the State of Delaware and maintains its headquarters in Houston, Texas.
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1 b. Citgo and its subsidiaries are engaged in the refining, marketing, and
2 || transportation of petroleum products including gasoline, diesel fuel, jet fuel, petrochemicals,
3 || lubricants, asphalt, and refined waxes.
4 C. Citgo is registered to do business in the State of California and has
5 || designated an agent for service of process in California. Citgo further does substantial fossil fuel
6 || product-related business in California, and a substantial portion of its fossil fuel products are
7 || extracted, refined, transported, traded, distributed, marketed, and/or sold in California. For
8 || instance, Citgo sells significant volumes of fossil-fuel derived consumer motor oils and automobile
9 || lubricants through retail and wholesale distributers. Citgo further sells a wide variety of greases
10 ||and oils for use in construction, mining, agricultural, and metalworking machinery and vehicles,
11 ||and in many other industrial and commercial settings, through licensed distributors in California.

12 28. ConocoPhillips Entities

13 a. ConocoPhillips is a multinational energy company incorporated in the State
14 || of Delaware and with its principal place of business in Houston, Texas. ConocoPhillips consists
15 || of numerous divisions, subsidiaries, and affiliates engaged in all aspects of the fossil fuel industry,
16 ||including exploration, extraction, production, manufacture, transport, and marketing.

17 b. ConocoPhillips Company is 100% owned by ConocoPhillips.
18 || ConocoPhillips Company is registered to do business in California and has a registered agent for
19 |[service of process in California.

20 C. Phillips 66 is a multinational energy and petrochemical company
21 [[incorporated in Delaware and with its principal place of business in Houston, Texas. It
22 || encompasses downstream fossil fuel processing, refining, transport, and marketing segments that
23 || were formerly owned and/or controlled by ConocoPhillips. Phillips 66 is registered to do business
24 ||in the State of California and has a registered agent for service of process in California.

25 d. Defendants ConocoPhillips, ConocoPhillips Company, and Phillips 66 are
26 || collectively referred to herein as “ConocoPhillips.”

27 e. ConocoPhillips does substantial fossil fuel product-related business in

28 || California, and a substantial portion of its fossil fuel products are extracted, refined, transported,
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1 || traded, distributed, marketed, and/or sold in California. For instance, ConocoPhillips owns and
2 || operates oil and natural gas terminals in California, owns and operates refineries in Arroyo Grande
3 || (San Luis Obispo County), Colton (San Bernardino County), and Wilmington (Los Angeles
4 || County), California, and distributes its products throughout California. Phillips 66 also owns and
5 || operates oil refineries in Rodeo (Contra Costa County), Santa Maria (Santa Barbara County), and
6 || Wilmington (Los Angeles County), California, each of which was owned and operated by
7 || ConocoPhillips and its predecessors in interest from 1997 to 2012.

8 29. Total Entities

9 a. Total E&P USA Inc. is a wholly owned subsidiary of Total S.A.—a French
10 || energy conglomerate—engaged in the North American segment of Total SA’s fossil fuel products-
11 || related business. Total E&P USA Inc. and its subsidiaries are involved in the exploration for,
12 || extraction, transportation, research, and marketing of Total S.A.’s fossil fuel products. Total E&P
13 || USA Inc. is registered to do business in the State of California and has designated an agent for
14 || service of process in California.

15 b. Total Specialties USA Inc., is a wholly owned subsidiary of Total SA,
16 ||involved in the marketing and distribution of Total S.A.’s fossil fuel products. Total Specialties
17 ||USA Inc. is incorporated in the State of Delaware and headquartered in Houston, Texas. Total
18 || Specialties USA Inc. is registered to do business in the State of California and has designated an
19 || agent for service of process in California. Total Specialties USA Inc. does substantial fossil fuel
20 || product-related business in California, and a substantial portion of its fossil fuel products are
21 || extracted, refined, transported, traded, distributed, marketed, and/or sold in California. For
22 ||instance, Total Specialties USA Inc. maintains regular distributorship relationships with several
23 || California distributors of Total fossil fuel products, including engine oils, lubricants, greases, and
24 || industrial petroleum products.
25 30. Eni Entities
26 a. Eni S.p.A. (“Eni”) is a vertically integrated, multinational energy company
27 ||focusing on petroleum and natural gas. Eni is incorporated in the Republic of Italy, with its

28 || principal place of business in Rome, Italy. With its consolidated subsidiaries, Eni engages in the
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1 ||exploration, development and production of hydrocarbons; in the supply and marketing of gas,
2 |[liquid natural gas, and power; in the refining and marketing of petroleum products; in the
3 || production and marketing of basic petrochemicals, plastics and elastomers; in commaodity trading;
4 |[and in electricity marketing and generation.
5 b. Eni Oil & Gas Inc. is incorporated in Texas, with its principal place of
6 ||business in Houston, Texas. Eni Oil & Gas Inc., is a wholly owned subsidiary of Eni America Ltd.,
7 || a Delaware corporation doing business in the United States. Eni America, Ltd. Is a wholly owned
8 ||subsidiary of Eni UHL Ltd., a British corporation with its registered office in London, United
9 || Kingdom. Eni UHL Ltd. is a wholly owned subsidiary of Eni ULT, Ltd., a British corporation with
10 || its registered office on London, United Kingdom. Eni ULT, Ltd. is a wholly owned subsidiary of
11 || Eni Lasmo Plc, a British corporation with its registered office on London, United Kingdom. Eni
12 || Investments Plc, a British corporation with its registered office in London, United Kingdom, holds
13 ||a 99.99% ownership interest in Eni Lasmo Plc (the other 0.01% ownership interest is held by
14 || another Eni entity, Eni UK Ltd, a British corporation with its registered office in London, United
15 || Kingdom). Eni S.p.A owns a 99.99% interest in Eni Investments Plc. Eni UK Ltd. holds the
16 || remainder interest in Eni Investments Plc. Collectively, these entities are referred to as “Eni.”
17 C. Eni Oil & Gas Inc. is a successor-in-interest to Golden Eagle Refining
18 || Company, Inc. (“Golden Eagle”). At times relevant to this complaint, Golden Eagle did substantial
19 || fossil fuel-related business in California. Specifically, Golden Eagle owned and/or operated oil
20 || refineries in Carson (Los Angeles County) and Martinez (Contra Costa County), California, and
21 || owned and/or operated oil pipelines in or near Long Beach (Los Angeles County), California.

22 31. Anadarko Entities

23 a. Anadarko Petroleum Corporation (“Anadarko™) is incorporated in the State
24 || of Delaware and maintains its principal place of business in The Woodlands, Texas. Anadarko is
25 [|a multinational, vertically integrated energy company comprised of multiple upstream and
26 || downstream segments. These include exploration, production, gathering, processing, treating,
27 || transporting, marketing, and selling fossil fuel products derived primarily from petroleum and

28 || natural gas. In the United States, Anadarko entities operate fossil fuel product exploration and
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production concerns in Texas, the Gulf of Mexico, Alaska, the Powder River Basin, Utah,
Colorado, and the Marcellus Shale Formation. Anadarko operates fossil fuel product production
and exploration activities internationally in Algeria, Ghana, Mozambique, and Columbia, among
others. Anadarko Petroleum Corporation is registered to do business in California and has
designated an agent for service of process in California.

b. Anadarko Petroleum Corporation is a successor-in-interest to HS Resources
Inc. (*HS”). HS was an energy company headquartered in San Francisco, San Francisco County,
California. It owned natural gas reserves in Colorado, North Dakota, South Dakota, Montana, and
along the coasts of Texas and Louisiana, which it extracted and imported to California. HS was
acquired by Kerr-McGee Corporation in 2001. Kerr-McGee was an energy exploration and
production company owning oil and natural gas rights in the Gulf of Mexico, Colorado, and Utah,
with its corporate headquarters in Oklahoma. Anadarko Petroleum Corporation acquired Kerr-
McGee Corporation in 2006.

32. Occidental Entities

a. Occidental Petroleum Corporation is a multinational, vertically integrated
energy and chemical company incorporated in the State of Delaware and with its principal place
of business in Houston, Texas. Occidental’s operations consist of three segments: Occidental’s
operations consist of three segments: (1) the exploration for, extraction of, and production of oil
and natural gas products; (2) the manufacture and marketing of chemicals and vinyls; and (3)
processing, transport, storage, purchase, and marketing of oil, natural gas, and power. Occidental
Petroleum Corporation is registered to do business in the State of California and has designated an
agent for service of process in the State of California.

b. Occidental Chemical Corporation, a manufacturer and marketer of
petrochemicals, such as polyvinyl chloride resins, is a wholly owned subsidiary of Occidental
Petroleum Corporation. Occidental Chemical Corporation is registered to do business in the State
of California and has designated an agent for service of process in the State of California.

C. Defendants Occidental Petroleum Corporation and Occidental Chemical

Corporation are collectively referred to as “Occidental.”
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1 d. Occidental does substantial fossil fuel product-related business in the State
2 || of California, and a substantial portion of its fossil fuel products are extracted, refined, transported,
3 || traded, distributed, marketed and/or sold in California. For instance, Occidental extracted and
4 |[transported its fossil fuel products from approximately 30,900 drilling locations within the San
5 || Joaquin, Los Angeles, Ventura, and Sacramento Basins in California.
6 e. In addition, Occidental conducts has conducted substantial activities in the
7 || state, including marketing and promotion; efforts to avoid or minimize regulation of greenhouse
8 ||gas pollution in and from California; and efforts to influence statutory and regulatory debate
9 || regarding fossil fuel consumption, electric power distribution, and greenhouse gas pollution
10 || policies such that the exercise of jurisdiction comports with traditional notions of fair play and
11 || substantial justice. Since 1999, Occidental Petroleum Corp. and its subsidiaries have reported more
12 || than $4.6 million in lobbying expenditures directed at numerous statutory and regulatory proposals
13 || before the California legislature and executive agencies, including the California Energy
14 || Commission, California Air Resources Board, and California Public Utilities Commission, related

15 || to its fossil fuel products business.

16 33. Repsol S.A.
17 a. Repsol S.A. (“Repsol”) is a vertically integrated, multinational global

18 || energy company, incorporated in the Kingdom of Spain, with its principal place of business in
19 |[Madrid, Spain. Repsol is involved in multiple aspects of the fossil fuel industry, including
20 ||exploration, production, marketing, and trading. Repsol engages in significant fossil fuel
21 || exploration and production activities in the United States, including in the Gulf of Mexico, the
22 || Marcellus Shale in Pennsylvania, the Eagle Ford Shale in South Texas, the Mississippi Lime in
23 || Oklahoma and Kansas, the North Slope in Alaska, and the Trenton-Black River in New York

24 b. Repsol does substantial fossil fuel product-related business in the State of
25 || California, and a substantial portion of its fossil fuel products are extracted, refined, transported,
26 ||traded, distributed, marketed and/or sold in California. For instance, Repsol subsidiary Repsol
27 || Energy North America Corporation, incorporated in the State of Texas and with its principal place

28 || of business in The Woodlands, Texas, is listed as a natural gas procurement, storage,
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transportation, scheduling, and risk management provider by Pacific Gas and Electric, a California
utility. Repsol Energy North America Corporation is registered to do business in California and
has designated an agent for service of process in California. Repsol subsidiary Repsol Trading
USA Corporation, incorporated in the State of Texas and with its principal place of business in
The Woodlands, Texas, is also registered do business in California and has designated an agent
for service of process in California. Additionally, Repsol represents on its website that it is
engaging in strategic opportunities involving its fossil fuel products in California, which may
consist of crude oil, gasoline, diesel, and/or jet fuel.

34. Marathon Entities

a. Marathon Oil Company is an energy company incorporated in the State of
Ohio and with its principal place of business in Houston, Texas. Marathon Oil Company is
registered to do business in California and has designated an agent for service of process in
California. Marathon Oil Company is a corporate ancestor of Marathon Oil Corporation and
Marathon Petroleum Company.

b. Marathon Oil Company is a successor-in-interest to Husky Oil Ltd.
(“Husky”), which it acquired in 1984. During times relevant to this Complaint, Husky operated oil
production facilities near Santa Maria (Santa Barbara County), California, where it produced
nearly 1,100 barrels per day. During the period relevant to this litigation, Husky did substantial
fossil fuel product-related business in California.

C. Marathon QOil Corporation is a multinational energy company incorporated
in the State of Delaware and with its principal place of business in Houston, Texas. Marathon Oil
Corporation consists of multiple subsidiaries and affiliates involved in the exploration for,
extraction, production, and marketing of fossil fuel products.

d. Marathon Petroleum Corporation is a multinational energy company
incorporated in Delaware and with its principal place of business in Findlay, Ohio. Marathon
Petroleum Corporation was spun off from the operations of Marathon Oil Corporation in 2011. It
consists of multiple subsidiaries and affiliates involved in fossil fuel product refining, marketing,

retail, and transport, including both petroleum and natural gas products.
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e. Defendants Marathon Oil Company, Marathon Oil Corporation, and
Marathon Petroleum Corporation are collectively referred to as “Marathon.”

35. Hess Corporation

a. Hess Corp. (“Hess”) is a global, vertically integrated petroleum exploration
and extraction company incorporated in the State of Delaware with its headquarters and principal
place of business in New York, New York.

b. Hess is engaged in the exploration, development, production,
transportation, purchase, marketing and sale of crude oil and natural gas. Its oil and gas production
operations are located primarily in the United States, Denmark, Equatorial Guinea, Malaysia,
Thailand, and Norway. Prior to 2014, Hess also conducted extensive retail operations in its own
name and through subsidiaries. Hess owned and operated more than 1,000 gas stations throughout
the United States, including in California during times relevant to this complaint. Prior to 2013,
Hess also operated oil refineries in the continental United States and U.S. Virgin Islands.

36. Devon Enerqy Entities

a. Devon Energy Corp. (“Devon”) is an independent energy company engaged
in the exploration, development, and production of oil, and natural gas. It is incorporated in the
State of Delaware and maintains its principal place of business in Oklahoma City, Oklahoma.
Devon is engaged in multiple aspects of the fossil fuel industry, including exploration,
development, production, and marketing of its fossil fuel products.

b. Devon Energy Production Company, L.P. is a Devon subsidiary registered
to do business in the State of California and with a designated agent for service of process in
California. Devon Energy does substantial fossil fuel product-related business in California.

C. Devon Energy Corp. is a successor-in-interest to the Pauley Petroleum
Company (“Pauley”). At times relevant to this complaint, Pauley did substantial fossil-fuel related
business in California. Specifically, this included owning and operating a petroleum refinery in
Newhall (Los Angeles County), California from 1959 to 1989, and a refinery in Wilmington (Los
Angeles, Los Angeles County), California from 1988 to 1992. Pauley merged with Hondo Oil and
Gas Co. (“Hondo”) in 1987. Subsequently, Devon Energy Corp. acquired Hondo in 1992.
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d. Defendants Devon Energy Production Company, L.P. and Devon Energy
Corp. are collectively referred to as “Devon.”

37. Encana Corporation

a. Encana Corp. is a Canadian corporation with its principal place of business
in Calgary, Alberta, Canada. Encana is an extractor and marketer of oil and natural gas and has
facilities including gas plants and gas wells in Colorado, Texas, Wyoming, Louisiana, and
New Mexico. By approximately 2005, Encana was the largest independent owner and operator of
natural gas storage facilities in North America.

b. Encana has done and continues to do substantial fossil fuel product-related
business in California. Between 1997 and 2006, Encana owned and operated the Wild Goose
Storage underground natural gas storage facility in Butte County, California. In 2003, Encana
began transporting natural gas through a 25-mile pipeline from the Wild Goose Station to a Pacific
Gas & Electric Co. (“PG&E”) compressor station in Colusa County, where gas entered the main
PG&E pipeline. Encana invested in a 100 billion cubic foot expansion of the facility in 2004,
bringing gas storage capacity at Wild Goose to 24 billion cubic feet.

38. Apache Corporation

a. Apache Corp. is a publicly traded Delaware corporation with its principal
place of business in Houston, Texas. Apache is an oil and gas exploration and production company,
with crude oil and natural gas exploration and extraction operations in the United States, Canada,
Egypt, and in the North Sea.

b. During the time at issue, Apache extracted natural gas from wells developed
on approximately seven million acres of land held in the Canadian provinces of British Columbia,
Alberta, and Saskatchewan, and Apache did substantial fossil fuel product-related business in
California. Apache transported a substantial volume of the natural gas extracted from its Canadian
holdings to California, where it sold that gas to electric utilities, end-users, other fossil fuel
companies, supply aggregators, and other fossil fuel marketers. Apache directed sales of its natural

gas to California in addition to markets in Washington state, Chicago, and western Canada, to
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intentionally retain a diverse customer base and maximize profits from the differential price rates
and demand levels in those respective markets.

39. Doe Defendants

40.  The true names and capacities, whether individual, corporate, associate, or
otherwise of Defendants Does 1 through 100, inclusive, are unknown to Plaintiffs, who therefore
sue said Defendants by such fictitious names pursuant to California Code of Civil Procedure
Section 474. Plaintiffs are informed and believe, and on that basis allege, that each of the
fictitiously named Defendants is responsible in some manner for the acts and occurrences herein
alleged, and that Plaintiffs’ damages were caused by such Defendants.

41. Relevant Non-Parties: Fossil Fuel Industry Associations

42.  As set forth in greater detail below, each Defendant had actual knowledge that its
fossil fuel products were hazardous. Defendants obtained knowledge of the hazards of their
products independently and through their membership and involvement in trade associations.

43. Each Defendant’s fossil fuel promotion and marketing efforts were assisted by the
trade associations described below. Acting on behalf of the Defendants, the industry associations
engaged in a long-term course of conduct to misrepresent, omit, and conceal the dangers of
Defendants’ fossil fuel products.

a. The American Petroleum Institute (API): APl is a national trade

association representing the oil and gas industry, formed in 1919. The following Defendants and/or
their predecessors in interest are and/or have been APl members at times relevant to this litigation:
Chevron, ExxonMobil, Shell, ConocoPhillips, Anadarko, Occidental, Repsol, Marathon, Encana,
and Apache.*?

b. The Western States Petroleum Association (WSPA): WSPA is a trade

association representing oil producers in Arizona, California, Nevada, Oregon and Washington.*3

12 American Petroleum Institute, Members (webpage) (accessed June 1, 2017) available at
http://www.api.org/membership/members.

13 Western States Petroleum Association, About (webpage) (accessed December 18, 2017),
https://www.wspa.org/about/.
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Membership has included, among other entities: BP, Chevron, Shell, Phillips 66, ConocoPhillips,
and ExxonMobil.**

C. The American Fuel and Petrochemical Manufacturers (AFPM) is a

national association of petroleum and petrochemical companies. At relevant times, its members
included, but were not limited to, BP Petrochemicals, BP Products North America, Chevron
U.S.A. Inc., CITGO Petroleum Corporation, Exxon Mobil Corporation, Occidental Chemical
Corporation, Phillips 66, Shell Chemical Company, and Total Petrochemicals & Refining USA,
Inc. 15

d. The Information Council for the Environment (ICE): ICE was formed

by coal companies and their allies, including Western Fuels Association and the National Coal
Association. Associated companies included Pittsburg and Midway Coal Mining (Chevron),® and
Island Creek Coal Company (Occidental).

e. The Global Climate Coalition (GCC): GCC was an industry group formed

to oppose greenhouse gas emission reduction policies and the Kyoto Protocol. It was founded in
1989 shortly after the first Intergovernmental Panel on Climate Change meeting was held, and
disbanded in 2001. Founding members included the National Association of Manufacturers, the
National Coal Association, the Edison Electric Institute, and the United States Chamber of
Commerce. The GCC’s early individual corporate members included Amoco (BP), API, Chevron,
Exxon, Ford, Shell Qil, Texaco (Chevron) and Phillips Petroleum (ConocoPhillips). Over its
existence other members and funders included ARCO (BP), BHP, and the Western Fuels
Association. The coalition also operated for several years out of the National Association of

Manufacturers’ offices.

14 Western States Petroleum Association, Member Companies (webpage) (accessed December
18, 2017), https://www.wspa.org/about/.

15 American Fuel and Petrochemical Manufacturers, Membership Directory (webpage) (accessed
June 30, 2017), available at https://www.afpm.org/membership-directory/ (accessed June 30,
2017).

16 Hereinafter, parenthetical references to Defendants indicate corporate ancestry and/or
affiliation.
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EDLING LLP

1.  AGENCY

44. At all times herein mentioned, each of the Defendants was the agent, servant,
partner, aider and abettor, co-conspirator, and/or joint venturer of each of the remaining
Defendants herein and was at all times operating and acting within the purpose and scope of said
agency, service, employment, partnership, conspiracy, and joint venture and rendered substantial
assistance and encouragement to the other Defendants, knowing that their conduct was wrongful
and/or constituted a breach of duty.

1IV. JURISDICTION AND VENUE

45.  This court’s personal jurisdiction over Defendants named herein is proper because
each Defendant maintains substantial contacts with California by and through their fossil fuel
business operations in this state, as described above, and because Plaintiffs’ injuries described
herein arose out of and relate to those operations and occurred in California.

46.  The Superior Court of California for Santa Cruz County is a court of general
jurisdiction and therefore has subject matter jurisdiction over this action.

47.  Venue is proper in Santa Cruz County pursuant to Code of Civil Procedure sections
395 and 395.5, because the injuries giving rise to the City’s claims occurred in Santa Cruz County.

V. FACTUAL BACKGROUND

A. Global Warming—Observed Effects and Known Cause

48.  Warming of the climate system is unequivocal, and since the 1950s, many of the
observed changes to the climate system are unprecedented over decades to millennia. Globally,
the atmosphere and ocean have warmed, sea level has risen, and the amounts of snow and ice have
diminished, thereby altering hydrologic systems.!” As a result, extreme weather events have
increased, including heat waves, droughts, floods, wildfires, and increased heavy precipitation

events.1®

" IPCC, Climate Change 2014: Synthesis Report, 40 (2014).
18 1d. at 8.
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49.

Ocean and land surface temperatures have increased at a rapid pace during the late

20th and early 21st centuries:

a.

2016 was the hottest year on record by globally averaged surface
temperatures, exceeding mid-20th century mean ocean and land surface
temperatures by approximately 1.69° F.° Eight of the twelve months in 2016
were hotter by globally averaged surface temperatures than those respective
months in any previous year. October, November, and December 2016
showed the second hottest average surface temperatures for those months,
second only to temperatures recorded in 2015.2°

The Earth’s hottest month ever recorded was February 2016, followed
immediately by the second hottest month on record, March 2016.%

The second hottest year on record by globally averaged surface temperatures
was 2015, and the third hottest was 2014.%

The ten hottest years on record by globally averaged surface temperature have
all occurred since 1998, and sixteen of the seventeen hottest years have

occurred since 2001.2

19 NOAA, Global Summary Information — December 2016,

https://www.ncdc.noaa.gov/sotc/summary-info/global/201612; NASA, NASA, NOAA Data
Show 2016 Warmest Year on Record Globally (press release) (January 18, 2017),

https://www.nasa.gov/press-release/nasa-noaa-data-show-2016-warmest-year-on-record-

globally.

20 NASA, NASA, NOAA Data Show 2016 Warmest Year on Record Globally (January 18,

2017), https://www.nasa.gov/press-release/nasa-noaa-data-show-2016-warmest-year-on-record-

globally.

21 Jugal K. Patel, How 2016 Became Earth’s Hottest Year on Record, N.Y. Times (January 18,
2017), https://www.nytimes.com/interactive/2017/01/18/science/earth/2016-hottest-year-on-

record.html.

22 NASA, NASA, NOAA Data Show 2016 Warmest Year on Record Globally (January 18,

2017), https://www.nasa.gov/press-release/nasa-noaa-data-show-2016-warmest-year-on-record-

globally.
23 ﬁ
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50.

e. Each of the past three decades has been warmer by average surface
temperature than any preceding decade on record.?*

f. The period between 1983 and 2012 was likely the warmest 30-year period in
the Northern Hemisphere since approximately 700 AD.?°

The average global surface and ocean temperature in 2016 was approximately 1.7°F

warmer than the 20th century baseline, which is the greatest positive anomaly observed since at

least 1880.2° The increase in hotter temperatures and more frequent positive anomalies during the

Great Acceleration is occurring both globally and locally, including in Santa Cruz. The graph

below shows the increase in global land and ocean temperature anomalies since 1880, as measured

against the 1910-2000 global average temperature.?’

Global Land and Ocean Temperature Anomalies, January - December

24 |PCC Climate Change 2014: Synthesis Report at 2 (2014).

2 |d.

26 N_OAA, National Centers for Environmental Information, Climate at a Glance (Global Time
Series) (June 2017) https://www.ncdc.noaa.gov/cag/time-
series/global/globe/land_ocean/ytd/12/1880-2016.

27 1d.
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51. The mechanism by which human activity causes global warming and climate
change is well established: ocean and atmospheric warming is overwhelmingly caused by
anthropogenic greenhouse gas emissions.?

52.  When emitted, greenhouse gases trap heat within the Earth’s atmosphere that would
otherwise radiate into space.

53. Greenhouse gases are largely byproducts of humans combusting fossil fuels to
produce energy, and using fossil fuels to create petrochemical products.

54, Human activity, particularly greenhouse gas emissions, is the primary cause of
global warming and its associated effects on Earth’s climate.

55. Prior to World War 1, most anthropogenic CO2 emissions were caused by land-use
practices, such as forestry and agriculture, which altered the ability of the land and global biosphere
to absorb CO; from the atmosphere; the impacts of such activities on Earth’s climate were
relatively minor. Since the beginning of the Great Acceleration, however, both the annual rate and
total volume of anthropogenic CO. emissions have increased enormously following the advent of
major uses of oil, gas, and coal. The graph below shows that while CO> emissions attributable to
forestry and other land-use change have remained relatively constant, total emissions attributable

to fossil fuels have increased dramatically since the 1950s.2°

28 IPCC, Climate Change 2014: Synthesis Report, at 4 (2014).

29 C. Le Quéré et al., Global Carbon Budget 2016, Earth Syst. Sci. Data 8 (2016), citing CDIAC;
R.A. Houghton et al., Carbon Emissions from Land Use and Land-Cover Change
Biogeosciences 9, 5125-5142 (2012), http://www.biogeosciences.net/9/5125/2012/bg-9-5125-
2012.html; Louis Giglio et al., Analysis of Daily, Monthly, and Annual Burned Area Using the
Fourth-Generation Global Fire Emissions Database, Biogeosciences Vol. 118:1 (2013),
http://onlinelibrary.wiley.com/doi/10.1002/jgrg.20042/abstract.
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56.

Total Annual Carbon Dioxide Emissions by Source, 1860-2015:

As human reliance on fossil fuels for industrial and mechanical processes has

increased, so too have greenhouse gas emissions, especially of CO2. The Great Acceleration is

marked by a massive increase in the annual rate of fossil fuel emissions: more than half of all

cumulative CO» emissions have occurred since 1988.%° The rate of CO» emissions from fossil fuels

and industry, moreover, has increased threefold since the 1960s, and by more than 60% since

1990.%! The graph below illustrates the increasing rate of global CO2 emissions since the industrial

era began.*?

30 R, J. Andres, et al., A Synthesis of Carbon Dioxide Emissions from Fossil-Fuel Combustion,

Biogeosciences, 9, 1851 (2012), http://www.biogeosciences.net/9/1845/2012/.

31 C. Le Quéré, et al., Global Carbon Budget 2016, Earth Syst. Sci. Data 8, 625, 630 (2016),
http://www.earth-syst-sci-data.net/8/605/2016/ (*Global CO. emissions from fossil fuels and
industry have increased every decade from an average of 3.1+0.2 GtC/yr in the 1960s to an

average of 9.3£0.5 GtC/yr during 2006-2015").

32 peter Frumhoff, et al. The Climate Responsibilities of Industrial Carbon Producers, Climatic

Change 132:157-171, 164 (2015).
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Cumulative Annual Anthropogenic Carbon Dioxide Emissions, 1751-2014:

57. Because of the increased use of fossil fuel products, concentrations of greenhouse

gases in the atmosphere are now at a level unprecedented in at least 800,000 years.® The graph

below illustrates the nearly 30% increase in atmospheric CO> concentration above pre-Industrial

levels since 1960.%*

3 IPCC, Climate Change 2014: Synthesis Report, at 4 (2014),
https://www.ipcc.ch/report/ar5/syr/.

3 C. Le Quéré, et al., Global Carbon Budget 2016, Earth Syst. Sci. Data 8, 608 (2016),
http://www.earth-syst-sci-data.net/8/605/2016/.
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Atmospheric Carbon Dioxide Concentration in Parts Per Million, 1960-2015:

B. Sea Level Rise—Known Causes and Observed Effects

58.  Sea level rise is the physical consequence of (a) the thermal expansion of ocean
waters as they warm; (b) increased mass loss from land-based glaciers that are melting as ambient
air temperature increases; and (c) the shrinking of land-based ice sheets due to increasing ocean
and air temperature.®

59.  Of the increase in energy that has accumulated in the Earth’s atmosphere between
1971 and 2010, more than 90% is stored in the oceans.®

60.  Anthropogenic forcing, in the form of greenhouse gas pollution largely from the
production, use, and combustion of fossil fuel products, is the dominant cause of global mean sea
level rise since 1970, explaining at least 70% of the sea level rise observed between 1970 and

2000.%" Natural radiative forcing—that is, causes of climate change not related to human activity—

3 NOAA, Is Sea Level Rising Ocean Facts (webpage) available at
http://oceanservice.noaa.gov/facts/sealevel.html.

% |PCC, Climate Change 2014: Synthesis Report, at 4 (2014),
https://www.ipcc.ch/report/ar5/syr/.

37 Aimee B. A. Slangen, et al., Anthropogenic Forcing Dominates Global Mean Sea-Level Rise
Since 1970, Nature Climate Change, Vol. 6, 701 (2016).
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“makes essentially zero contribution [to observed sea level rise] over the twentieth century (2%
over the period 1900-2005).”38

61.  Anthropogenic greenhouse gas pollution is the dominant factor in each of the
independent causes of sea level rise, including the increase in ocean thermal expansion, in glacier
mass loss, and in more negative surface mass balance from the ice sheets.*

62.  There is a well-defined relation between cumulative emissions of CO, and
committed global mean sea level. This relation, moreover, holds proportionately for committed
regional sea level rise.*

63. Nearly 100% of the sea level rise from any projected greenhouse gas emissions
scenario will persist for at least 10,000 years.*? This owes to the long residence time of CO; in the
atmosphere that sustains temperature increases, and inertia in the climate system.*?

64.  Anthropogenic greenhouse gas pollution caused the increased frequency and
severity of extreme sea level events (temporary sea level height increases due to storm surges or
extreme tides, exacerbated by elevated baseline sea level) observed during the Great
Acceleration.** The incidence and magnitude of extreme sea level events has increased globally
since 1970.% The impacts of such events, which generally occur with large storms, high tidal
events, offshore low-pressure systems associated with high winds, or the confluence of any of
these factors,*® are exacerbated with higher average sea level, which functionally raises the

baseline for the destructive impact of extreme weather and tidal events. Indeed, the magnitude and

8 1d.

39 E

40 1d.

41 Peter U. Clark et al., Consequences of Twenty-First-Century Policy for Multi-Millennial
Climate and Sea-Level Change, Nature Climate Change Vol. 6, 365 (2016).

42 1d. at 361.

43 1d. at 360.

4 IPCC, Climate Change 2013: Summary for Policymakers, page 7, Table SPM.1 (2013),
https://www.ipcc.ch/pdf/assessment-report/ars/wgl/WGIARS_SPM_brochure_en.pdf.

4 IPCC, Climate Change 2013: The Physical Science Basis, Contribution of Working Group | to
the Fifth Assessment Report of the IPCC, 290 (2013),
http://www.climatechange2013.org/images/report/WG1AR5_ALL_FINAL.pdf.

6 1d.
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frequency of extreme sea level events can occur in the absence of increased intensity of storm
events, given the increased average elevation from which flooding and inundation events begin.
These effects, and others, significantly and adversely affect Plaintiffs, with increased severity in
the future.

65. Historical greenhouse gas emissions alone through 2000 will cause a global mean
sea level rise of at least 7.4 feet.*” Additional greenhouse gas emissions from 2001-2015 have
caused approximately 10 additional feet of committed sea level rise. Even immediate and
permanent cessation of all additional anthropogenic greenhouse gas emissions would not prevent
the eventual inundation of land at elevations between current average mean sea level and 17.4 feet
of elevation in the absence of adaptive measures.

66. The relationship between anthropogenic CO2 emissions and committed sea level
rise is nearly linear and always positive. For emissions, including future emissions, from the year
2001, the relation is approximately 0.25 inches of committed sea level rise per 1 GtCO: released.
For the period 1965 to 2000, the relation is approximately 0.05 inches of committed sea level rose
per 1 GtCO: released. For the period 1965 to 2015, normal use of Defendants’ fossil fuel products
caused a substantial portion of committed sea level rise. Each and every additional unit of CO-
emitted from the use of Defendants’ fossil fuel products will add to the sea level rise already
committed to the geophysical system.

67. Projected onshore impacts associated with rising sea temperature and water level
include, but are not limited to, increases in flooding and erosion; increases in the occurrence,
persistence, and severity of storm surges; infrastructure inundation; saltwater intrusion in
groundwater; public and private property damage; and pollution associated with damaged
wastewater infrastructure. All of these effects significantly and adversely affect Plaintiffs.

68. Sea level rise has already taken grave tolls on inhabited coastlines. For instance, the

U.S. National Oceanic and Atmospheric Administration (“NOAA”) estimates that nuisance

47 peter U. Clark, et al., Consequences of Twenty-First-Century Policy for Multi-Millennial
Climate and Sea-Level Change, Nature Climate Change Vol. 6, 365 (2016).
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flooding occurs from 300% to 900% more frequently within U.S. coastal communities today than
just 50 years ago.*8

69. Nationwide, more than three quarters (76%) of flood days caused by high water
levels from sea level rise between 2005 and 2014 (2,505 of the 3,291 flood days) would not have
happened but for human-caused climate change. More than two-thirds (67%) of flood days since
1950 would not have happened without the sea level rise caused by increasing greenhouse
gas emissions.*®

70. Regional expressions of sea level rise will differ from the global mean, and are
especially influenced by changes in ocean and atmospheric dynamics, as well as the gravitational,
deformational, and rotational effects of the loss of glaciers and ice sheets.*® Due to these effects,
Santa Cruz will experience significantly greater absolute committed sea level rise than the global
mean.>!

71. The City of Santa Cruz, California is uniquely situated along the northern edge of
Monterey Bay and surrounded by a greenbelt of open space, with a river running through its
downtown and tourist-serving areas. Although these geographic features are a part of its appeal,
these features increase its vulnerability to the impacts of climate change. Sea level in California,

including Santa Cruz, will continue to rise significantly and dangerously through at least 2150.°?

“8 NOAA, Is Sea Level Rising, Ocean Facts, http://oceanservice.noaa.gov/facts/sealevel.html.

49 Climate Central, Sea Level Rise Upping Ante on ‘Sunny Day’ Floods (October 17, 2016),
http://www.climatecentral.org/news/climate-change-increases-sunny-day-floods-20784.

%0 peter U. Clark, et al., Consequences of Twenty-First-Century Policy for Multi-Millennial
Climate and Sea-Level Change, Nature Climate Change Vol. 6, 364, (2016).

%1 See id., Figure 3(c).

52 See Gary Griggs, et al., Rising Seas in California: An Update on Sea-Level Rise Science,
California Ocean Science Trust, p. 26, Table 1(b) (April 2017),
http://www.opc.ca.gov/webmaster/ftp/pdf/docs/rising-seas-in-california-an-update-on-sea-level-
rise-science.pdf.
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72.  Without Defendants’ fossil fuel-related greenhouse gas pollution, current sea level
rise would have been far less than the observed sea level rise to date.®® Similarly, committed sea
level rise that will occur in the future would also be far less.>*

C. Disruption to the Hydrologic Cycle—Known Causes and Observed Effects

73.  The *“hydrologic cycle” describes the temporal and spatial movement of water
through oceans, land, and the atmosphere.> “Evapotranspiration” is the process by which water
on the Earth’s surface turns to vapor and is absorbed into the atmosphere. The vast majority of
evapotranspiration is due to the sun’s energy heating water molecules, resulting in evaporation.®
Plants also draw water into the atmosphere from soil through transpiration. VVolcanoes, sublimation
(the process by which solid water changes to water vapor), and human activity also contribute to
atmospheric moisture.®” As water vapor rises through the atmosphere and reaches cooler air, it
becomes more likely to condense and fall back to Earth as precipitation.

74, Upon reaching Earth’s surface as precipitation, water may take several different
paths. It can be reevaporated into the atmosphere; seep into the ground as soil moisture or
groundwater; run off into rivers and streams; or stop temporarily as snowpack or ice. It is during
these phases, when water is available at or near the Earth’s surface, that water is captured for use
by humans.

75.  Anthropogenic global warming caused by Defendants’ fossil fuel products is
disrupting and will continue to disrupt the hydrologic cycle in Santa Cruz by changing

evapotranspiration patterns.®® As the lower atmosphere becomes warmer, evaporation rates have

%3 Robert E. Kopp, et al., Temperature-driven Global Sea-level Variability in the Common Era,
Proceedings of the National Academy of Sciences, Vol. 113, No. 11, E1434-E1441, E1438
(2016), http://www.pnas.org/content/113/11/E1434.full.

%peter U. Clark, et al., Consequences of Twenty-First-Century Policy for Multi-Millennial
Climate and Sea-Level Change, Nature Climate Change Vol. 6, 365 (2016).

% NASA Earth Observatory, The Water Cycle, (webpage), accessed Nov. 29, 2017, available at
https://earthobservatory.nasa.gov/Features/Water/pagel.php.

% See USGS, The Water Cycle: Evaporation (webpage), accessed Nov. 29, 2017, available at
https://water.usgs.gov/edu/watercycleevaporation.html.

5" NASA Earth Observatory, The Water Cycle, (webpage), accessed Nov. 29, 2017, available at
https://earthobservatory.nasa.gov/Features/Water/pagel.php.

%8 |d.
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and will continue to increase, resulting in an increase in the amount of moisture circulating
throughout the lower atmosphere. An observed consequence of higher water vapor concentrations
is a shift toward increased frequency of intense precipitation events, mainly over land areas.
Furthermore, because of warmer temperatures, more precipitation is falling as rain rather than
snow. These changes affect both the quantity and quality of water resources available to both
human and ecological systems, including in Santa Cruz.

76. California is particularly sensitive to changes in the hydrologic cycle. Annual
precipitation totals in California depend on precipitation from a relatively few storms. If just one
or two storms do not arrive in California or yield less precipitation than needed in a given year,
that year’s precipitation total and water resources will suffer disproportionately. Conversely, a
relatively few large or “extra” storms may result in a particularly wet year.®® For context,
approximately one-third to one-half of all the precipitation that falls in California, on average, has
fallen in only five to ten wet days per year.%® Historically, California’s rainy season is narrow —
that is, the opportunity for precipitation and water supply replenishment is already temporally
limited — with approximately 95% of annual precipitation falling between October and May, and

66.6% confined to between November and March.

77.  The maximum air temperature in the greater San Francisco Bay Area, including
Santa Cruz, has steadily risen over the last century by approximately 1.8°F, and all model and
scenario projections indicate it will continue to rise.® For example, ambient air temperature
projections show continued increases over the coming decades, reaching between 3.6° and 7.2°F

in the region by 2100.%?

%9 Michael D. Dettinger, et al., Atmospheric Rivers, Floods and the Water Resources of
California, Water Vol. 3, 445-478, 461 (2011).

60 m

%1 U.S. Geological Survey, Simulation of Climate Change in San Francisco Bay Basins,
California: Case Studies in the Russian River Valley and Santa Cruz Mountains, Scientific
Investigations Report 2012-5132, at 12 (2012).

62 See id.
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78.  Asthe Earth’s surface temperature has increased, so has evaporation.®® Moreover,
for every 1.8°F of anthropogenic global warming, the atmosphere’s capacity to hold water vapor
increases by 7%.54 Thus, anthropogenic global warming has increased substantially the total
volume of water vapor in the atmosphere at any given time.®

79. In Santa Cruz, anthropogenic climate change is compressing precipitation into mid-
winter (January-February) months, which will create drier than normal conditions in the City in
the fall (November-December) and spring (March-April), effectively extending the summer “dry”
season and compressing the winter “wet” season.

80.  Additionally, California is moving toward a regime in which annual rainfall is
increasingly either extremely abundant or extremely lacking, with fewer “normal” rainfall years
occurring in 1982-2015 as compared to 1949-1981.%°

81. The upshot is that the same amount of rain will fall in a shorter period via more
intense storms in Santa Cruz. The water supply generated from those events evaporates more
quickly, resulting in diminished surface water availability and diminished groundwater recharge.
In turn, this will diminish water supply for both human and ecological demand. Decreased soil
moisture will result in increased fuel aridity — that is, vegetation will dry out quickly and
completely in the absence of water, increasing its flammability.

82. Because of anthropogenic global warming, Santa Cruz’s hydrologic regime is

shifting toward one characterized by more frequent and severe drought, more extreme precipitation

%3 NASA Earth Observatory, The Water Cycle, (webpage), accessed Nov. 29, 2017, available at
https://earthobservatory.nasa.gov/Features/Water/pagel.php.

% IPCC, Climate Change 2013: The Physical Science Basis, Contribution of Working Group | to
the Fifth Assessment Report of the IPCC (2013),
http://www.climatechange2013.org/images/report/WG1AR5_ALL_FINAL.pdf.

%5 NASA Earth Observatory, The Water Cycle, (webpage), accessed Nov. 29, 2017, available at
https://earthobservatory.nasa.gov/Features/Water/pagel.php.

% Daniel L. Swain, et al., Trends in Atmospheric Patters Conducive to Seasonal Precipitation
and Temperature Extremes in California, Science Advances, e10501344, p. 5 (2016); U.S.
Geological Survey, Simulation of Climate Change in San Francisco Bay Basins, California: Case
Studies in the Russian River Valley and Santa Cruz Mountains, Scientific Investigations Report
2012-5132, p. 36 (2012).
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events, more frequent and severe heatwaves, and more frequent and severe wildfires. These
individual consequences of changes to the hydrologic regime are described below.
i.  Drought

83. Drought is a period of moisture deficit defined either by a deficiency in the amount
or timing of precipitation relative to a reference period (“meteorological drought”), or by a
shortage of water supply for specific human, ecological, or other uses (“hydrologic drought”).
Drought originates from a deficiency in precipitation and/or an elevation of temperature (and
therefore evaporation) relative to normal conditions, resulting in a water shortage for an activity,
group, or ecological use.®’

84.  As a result of anthropogenic global warming, Santa Cruz’s hydrologic regime is
shifting toward one that is characterized by more frequent, more intense drought.®

85.  California and Santa Cruz most recently experienced a record-setting drought in
2012-2016, which featured the lowest multi-year precipitation total recorded in the state, as well
as the highest annual temperature.®® Anthropogenic warming was a substantial contributing cause
of the severity of that drought, ’° which caused significant and material injuries in Santa Cruz.

86.  As annual rainfall concentrates into a shorter time span, the annual dry period is
growing longer, resulting in conditions of moisture deficiency over longer periods. Even in the
absence of substantial changes in average precipitation in the City, precipitation will fall in a
shorter time span and therefore be less susceptible to capture and use.

87.  An increase in the frequency and persistence of unusual atmospheric pressure

patterns also have contributed to the frequency of meteorological drought in California and the

%7 See, e.g., Donald A. Wilhite & Michael H. Glantz, Understanding the Drought Phenomenon:
The Role of Definitions, Drought Mitigation Center Faculty Publications 20 (1985)

%8 Union of Concerned Scientists, Causes of Drought: What’s the Climate Connection?
(webpage), http://www.ucsusa.org/global_warming/science_and_impacts/impacts/causes-of-
drought-climate-change-connection.html#.WgCiK2i3wOF (accessed Nov. 6, 2017).

% Noah S. Diffenbaugh, et al., Anthropogenic Warming Has Increased Drought Risk in
California, Proceedings of the National Academy of Sciences, 3931-3936, 3931 (2015).

0 See A. Park Williams, et al., Contribution of Anthropogenic Warming to California Drought
During 2012-2014 Geophysical Research Letters, 42, 6819-6828 (2015).
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City. For instance, multi-year persistence of an atmospheric high-pressure ridge off the California
coast that diverted atmospheric moisture away from California was a substantial contributor to the
absence of precipitation during the 2012-2016 California drought.”

88. The co-occurrence of the precipitation/moisture deficits that constitute “drought”
with extremely warm temperatures induced by anthropogenic global warming exacerbates the
impacts of precipitation deficits by amplifying evapotranspiration and inducing increased
groundwater withdrawal and surface water diversion, thereby magnifying the impacts of drought
in Santa Cruz.”? Continued global warming is likely to cause a transition to a regime in which
essentially every seasonal, annual, and multiannual precipitation deficit co-occurs with historically
warm ambient temperatures.”® Thus, future droughts in the City will be more severe than historical

droughts, with an attendant exacerbation of drought impacts.

ii.  Extreme Precipitation

89. Evaporation increases with surface temperature, and warmer air can hold more
moisture than cooler air. The increase in water vapor in the atmosphere, via increased
evapotranspiration and increased capacity, increases the intensity of precipitation that falls from
the atmosphere.

90. A consequence of higher water vapor concentrations in the atmosphere is the
increased frequency of intense precipitation events.”* Moreover, a larger proportion of

precipitation will fall in a shorter amount of time as compared to the historical average.”

1 Noah S. Diffenbaugh, et al., Anthropogenic Warming Has Increased Drought Risk in
California, Proceedings of the National Academy of Sciences, 3931-3936, 3931 (2015).
72 m

3 1d. at 3934.

"4 NASA Earth Observatory, The Water Cycle, (webpage), accessed Nov. 29, 2017, available at
https://earthobservatory.nasa.gov/Features/Water/pagel.php.
75 m
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Extreme precipitation episodes in California will become even more extreme as the climate

changes.®

91. Extreme precipitation events (the upper 0.1% of daily rain events) have increased
substantially over the past 100 years in the United States, by about 33%.’" In California, the
weather phenomena that drive extreme precipitation events are increasing in both frequency and
magnitude.

92. Historically, the most dangerous storms in California have been warm and wet
storms that strike in winter, producing intense rains over large areas, , melting snowpack in the
Sierra Nevada, and unleashing many of the State’s largest floods.’® These storms are delivered via
atmospheric rivers — bands of warm, moist air containing water vapor evaporated in southerly
latitudes that transport water from the tropics to the western U.S.”® When atmospheric rivers hit
the mountainous topography of California, Pacific moisture is forced out of the atmosphere as very
intense precipitation, the magnitude of which can rival the intensity of landfalling hurricanes in
the tropics.2® Atmospheric river storms are the primary meteorological cause of extreme
precipitation and flooding in California.®! Projections indicate that major atmospheric river storms
with attendant winter flooding will increase with warming of the climate.®? Winters with
exceptionally large numbers of atmospheric river storms will increase in the 21st Century.®

Moreover, the amount of precipitation delivered by future atmospheric rivers will increase with

76 Michael Dettinger, Climate Change, Atmospheric Rivers, and Floods in California — A
Multimodel Analysis of Storm Frequency and Magnitude Changes, Journal of the American
Water Resources Association Vol. 47, No. 3, 515 (2011).

" Groisman, P. Y. A. et al. Trends in intense precipitation in the climate record J. Clim. 18,
1326-1350 (2005).

8 Michael Dettinger, Climate Change, Atmospheric Rivers, and Floods in California — A
Multimodel Analysis of Storm Frequency and Magnitude Changes, Journal of the American
yglater Resources Association Vol. 47, No. 3, 515 (2011).

0l

81 G

8 1d. at 518.

8 1d.
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anthropogenic global warming.* Projections show that future atmospheric river storms will
exceed the intensity of any atmospheric river storm previously observed.®®

93. Heavy precipitation events (defined as rainfall equal to or greater than the historical
95th percentile) will increase in frequency by 3.1 events per year by the year 2100.5°

94.  Among other impacts, extreme precipitation events cause, contribute to, or
exacerbate disruption of surface substrate, thereby leading to increased frequency and magnitude

of landslides.

iii. Heat Waves

95. Heatwaves are prolonged periods with excessive ambient temperatures, often (but
not necessarily) defined with reference to historical temperatures at a given locale.

96.  As the Earth’s surface temperature warms, there is not only an overall increase in
average temperature but also a frequency of extremely warm temperature, corresponding with a
decrease in extremely cold temperature. The following graph illustrates the statistical shift in

expected average and extreme temperatures due to climate change.®’

8 Michael Dettinger, Climate Change, Atmospheric Rivers, and Floods in California— A
Multimodel Analysis of Storm Frequency and Magnitude Changes, Journal of the American
Water Resources Association Vol. 47, No. 3, 520 (2011).

8 1d. at 521.

8 Xiang Gao, et al., 21st Century Changes in U.S. Heavy Precipitation Frequency Based on
Resolved Atmospheric Patterns, MIT Joint Program on the Science and Policy of Global
Change: Report 302, 15 (2016).

87 IPCC, Fourth Assessment Report: Climate Change 2007: Working Group I: The Physical
Science Basis Box TS.5, Figure 1, available at
https://www.ipcc.ch/publications_and_data/ar4/wgl/en/box-ts-5-figure-1.html.
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97.  Since as early as the 1950s, increases in the duration, intensity, and especially the
frequency of heatwaves have been detected over many regions,® including the western United
States.%®

98. Record-breaking high temperatures are now outnumbering record lows by an
average decadal ratio of 2:1 across the United States.®® This represents an increase from
approximately 1.09 high temperature records for every one low temperature record in the 1950s,
and 1.36 high temperature records for every one low temperature record in the 1990s.%

99. The frequency of record high temperatures relative to record low temperatures will
continue to increase with future anthropogenic global warming. For instance, under even a

moderate rising emissions scenario, the ratio of record high maximum to record low minimum

8 S.E. Perkins-Kirkpatrick & P.B. Gibson, Changes in Regional Heatwave Characteristics as a
Function of Increasing Global Temperature, Scientific Reports 7:12256 at 1 (2017).

8 Noah. S. Diffenbaugh & Moestasim Ashfaq, Intensification of Hot Extremes in the United
States, Geophysical Research Letters Vol. 37, L15701 at (2010).

% Gerald A. Meehl, et al., Relative Increase of Record High Maximum Temperatures Compared
to Record Low Minimum Temperatures in the U.S. Geophysical Research Letters, L23701 at 3
(2009).

%1 See Climate Signals beta Record High Temps vs. Record Low Temps (webpage), accessed
Dec. 5, 2017, available at http://www.climatesignals.org/data/record-high-temps-vs-record-low-
temps.
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temperatures in the US will continue to increase, reaching ratios of about 20:1 by 2050, and
roughly 50:1 by 2100.%

100. The annual average number of extreme heat days®® has increased in Santa Cruz
relative to the historical baseline.®

101. With future emissions, the annual average number of extreme heat days will

continue to increase substantially in the City.%

iv.  Wildfires

102. The climatic and meteorological trends toward longer, hotter, drier summers in
Santa Cruz are key indicia of increased fire occurrence, area burned, and fire behavior.% Climate
drives moisture availability and weather conditions that increase fire risk.®” Wet conditions during
winter and spring promote fuel (vegetation) growth, while dry conditions prior to and during fire
season increase the flammability of live and dead fuels that sustain wildfires.%® Factors that limit
and/or facilitate wildfires that are interrelated to moisture availability include fuel aridity,®® fuel

density, ambient meteorological conditions (temperature, relative humidity, wind, and

92 Gerald A. Meehl, et al., Relative Increase of Record High Maximum Temperatures Compared
to Record Low Minimum Temperatures in the U.S. Geophysical Research Letters, L23701 at 3
(2009).

% Defined as days in April-October that meet or exceed the 98th percentile of historical
maximum temperatures between April 1 and October 31 based on observed daily temperature
data from 1961-1990.

% See California Energy Commission, Cal-Adapt: Exploring California’s Climate Change
Research, Number of Extreme Heat Days Tool, accessed Nov. 30, 2017, available at http://cal-
adapt.org.

% d.

% John T. Abatzoglou & Crystal A. Kolden, Relationships Between Climate and Macroscale
Area Burned in the Western United States, International Journal of Wildland Fire at A (2013).

9 A.L. Westerling & B.P. Bryant, Climate Change and Wildfire in California, Climatic Change,
87 (Suppl. 1) S231-S249, S233 (2007).

% |d.

% John T. Abatzoglou & A. Park Williams, Impact of Anthropogenic Climate Change on
Wildfires Across Western US Forests, Proceedings of the National Academy of Sciences, Vol.
113, No. 42, E11770-11775, E11770 (2016) (citations omitted).
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precipitation), availability of ignition sources (lightning and anthropogenic sources), and fire
suppression rates. %

103. In Northern California, including Santa Cruz, there is a positive correlation between
autumn-winter temperatures and the area burned in the subsequent fire season (i.e. higher
temperature in a given autumn-winter correlates with larger areas burned in the following fire
season), and a negative correlation between moisture availability and the area burned during the
fire season (i.e. less moisture correlates to more area burned).'%! Thus, as temperatures increase,
and moisture availability decreases with anthropogenic global warming’s effects on the hydrologic
cycle, conditions have and will continue to become more conducive to wildfires in the City.

104. Fire activity, including the number of large fires, total area burned, and fire-season
length, have all increased across the western United States in the last half century.%2 Man-made
global warming has and will continue to exacerbate the areal extent and frequency of extreme fire
risk in California, including Santa Cruz.%

105.  Anthropogenic climate change is responsible for increasing the number of days in
which there is a high fire potential in the western United States, including Santa Cruz, by a
substantial number per year over the period 1979-2015.1%4

106.  Anthropogenic forcing, in the form of greenhouse gas pollution attributable to the

defendants’ fossil fuel products, is responsible for nearly doubling the land surface area burned by

1000, Pechony & D.T. Shindell, Driving Forces of Global Wildfires Over the Past Millenium
and the Forthcoming Century, Proceedings of the National Academy of Sciences, Vol. 107, No.
45, 19167-19170, 19167 (2010).

101 John T. Abatzoglou & Crystal A. Kolden, Relationships Between Climate and Macroscale
Area Burned in the Western United States, International Journal of Wildland Fire at F (2013).

102 John T. Abatzoglou & A. Park Williams, Impact of Anthropogenic Climate Change on
Wildfires Across Western US Forests, Proceedings of the National Academy of Sciences, Vol.
113, No. 42, E11770-11775, E11770 (2016) (citations omitted).

103 See Jin-Ho Yoon, et al., Extreme Fire Season in California: A Glimpse into the Future?,
Bulletin of the American Meteorological Society,

104 John T. Abatzoglou & A. Park Williams, Impact of Anthropogenic Climate Change on
Wildfires Across Western US Forests, Proceedings of the National Academy of Sciences, Vol.
113, No. 42, E11770-11775, E11771 (2016).
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wildfires in the western United States, which includes Santa Cruz, over the period 1984-2015.1%
The net increase in burned area attributable to anthropogenic climate change in the Western United
States during that timeframe is approximately 10.4 million acres.1%®

107. The annual average area burned by wildfires in Santa Cruz has increased
substantially from the period 1961-1990 to the period 2006-2017.1%

108. The average area in Santa Cruz annually burned by wildfires will continue to

increase substantially at least through the 2099 relative to the historical baseline.%®
D. Attribution

109. *“Carbon factors” analysis, devised by the International Panel on Climate Change
(IPCC), the United Nations International Energy Agency, and the U.S. Environmental Protection
Agency, quantifies the amount of CO> emissions attributable to a unit of raw fossil fuel extracted
from the Earth.2%® Emissions factors for oil, coal, liquid natural gas, and natural gas are different
for each material but are nevertheless known and quantifiable for each.!° This analysis accounts
for the use of Defendants’ fossil fuel products, including non-combustion purposes that sequester
COg rather than emit it (e.g., production of asphalt).

110. Defendants’ historical and current fossil fuel extraction and production records are
publicly available in various fora. These include university and public library collections, company
websites, company reports filed with the U.S. Securities and Exchange Commission, company
histories, and other sources. The cumulative CO. and methane emissions attributable to

Defendants’ fossil fuel products were calculated by reference to such publicly available

105 John T. Abatzoglou & A. Park Williams, Impact of Anthropogenic Climate Change on
Wildfires Across Western US Forests, Proceedings of the National Academy of Sciences, Vol.
113, No. 42, E11770-11775, E11772 (2016) (citations omitted).

106 Id.

107 See California Energy Commission, Cal-Adapt: Exploring California’s Climate Change
Research, Wildfire Tool, accessed Nov. 30, 2017, available at http://cal-adapt.org.

108 |d

109 See Richard Heede, Tracing Anthropogenic Carbon Dioxide and Methane Emissions to Fossil
Fuel and Cement Producers, 1854-2010, Climatic Change 122, 232-33 (2014),
https://link.springer.com/article/10.1007/s10584-013-0986-y.

110 See, e.q., id.
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documents.

111.  While itis possible to distinguish CO2 derived from fossil fuels from other sources,
it is not possible to determine the source of any particular individual molecule of CO: in the
atmosphere attributable to anthropogenic sources because such greenhouse gas molecules do not
bear markers that permit tracing them to their source, and because greenhouse gasses quickly
diffuse and comingle in the atmosphere. However, cumulative carbon analysis allows an accurate
calculation of net annual CO and methane emissions attributable to each Defe