TCEQ DOCKET NO.

PETITION FOR RULEMAKING § BEFORE THE TEXAS COMISSION
OF ANGELA BONSER-LAIN, § ON ENVIRONMENTAL QUALITY
KARIN ASCOT, as next friend on
behalt of TVH and AVH, minor
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a minor child.
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PETITION FOR RULEMAKING

Requesting Adoption of Rule under Tex. Health & Safety Code § 382.0205.

“Special Problems Related to Air Contaminant Emissions”
INTRODUCTION

Individuals to this Petition for Rulemaking (Petitioners) as identified in Section
(A) below respectfully request that the Texas Commission on Environmental Quality
("TCEQ™ or the “Commission”) institute a rulemaking proceeding pursuant to its
authority under the Texas Administrative Procedure Act, Tex. Govt. Code §§ 2001.001-
2001.902, for the reasons set forth herein. Petitioners seek this requested rulemaking
pursuant to lexas Government Code Section 2001.021 and TCEQ Rule 30 Tex. Admin.
Code § 20.15.

BACKGROUND
A. The Petitioners

Petitioners are youth and young adults who are residents of Texas and whose

names are follows: ANGELA BOSNER-LAIN, KARIN ASCOT as next friend on behalf
ot TVH and AVH, minor children, BRIGID SHEA, as next friend on behalf of EU. a

minor child. Petitioners’ addresses are included in Appendix 1 to this Petition.

The Petitioners have legitimate concerns about the reality of global warming and
the consequences that are certain to occur in Texas, and around the world. if action is not
taken by the TCEQ to account for and drastically curb carbon dioxide emissions. Their
concerns are as follows:

ANGELA BOSNER-LAIN is 25-years old and is concerned about the severe
droughts that the southern states are experiencing. She enjoys swimming, hiking and is
interested in becoming a professional outdoor photographer. However, with the severe
droughts taking place, much of what she loves and what she would use to build her
photography career are quickly disappearing due to lack of regional water and sweeping
wildfires. She also believes future generations should have the opportunity to experience
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the southern region without the severe and debilitating droughts and damage that are
currently taking place.

KARIN ASCOT brings this petition, as next friend on behalf of TVH and AVH
(TVH and AVH's full names are withheld for privacy). KARIN is 43 years old and the
mother of two young children, ages 8 months and 3.5 years. Karin’s greatest pleasures
come from spending time with family and friends outdoors, especially around water: in
the Barton Creek greenbelt, at Barton Springs, in the Blanco River, and other such
places. Karin’s two children were baptized in Barton Springs, and her older child has
already spent many hours hiking in the Barton Creek greenbelt. He loves to walk in the
flowing water as he watches the birds, dragonflies, fish, and other living things. Global
climate change threatens to dry up most of these waters, turning them from gorgeous,
lite-giving springs into dangerous flash-flooding drainages when the rare, heavy rains do
come. The summers will be unbearably hot and dry, the outdoors will be inhospitable,
and the children will have no place to go. They will be living in a world of permanent
drought, water restrictions, and encroaching desert. This is not an acceptable future for
today’s children. Karin believes that we are obligated to preserve these rejuvenating
waterways for all future generations.

BRIGID SHEA brings this petition, as next friend on behalf of EBU, a minor
child (EBU’s full name is withheld for privacy). EBU is 15 years old and is very
concerned that the impacts of climate change will dramatically harm his future. He
enjoys swimming at Barton Springs and in the area lakes and creeks. The increasing
eftects of drought and high temperatures due to climate change are threatening these
water resources. He worries that the springs and the creeks may dry up. In addition to
the loss of something he loves to do, the endangered species that live in Barton Springs

would be harmed and the region might suffer from a loss of drinking water.

The petitioners are youth, who represent the youngest living generation of public
trust beneticiaries and who have a profound interest in ensuring that the climate remains
stable enough to ensure their rights to a livable future. A livable future includes the
opportunity to drink clean water and abate thirst, to grow food that will abate hunger, to
be free from imminent property damage caused by extreme weather events, and to €njoy
the abundant and rich biodiversity of Texas. The petitioners request the promulgation of
the rule herein proposed in order to protect their interest in a livable future, and an

inhabitable Texas.
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B. Purpose of Proposed Petition

1. THE SCIENCE UNEQUIVOCALLY SHOWS THAT ANTHROPOGENIC CLIMATE
CHANGE IS OCCURRING AND IS THREATENING THE STABILITY OF THE GLOBAL

CLIMATE.

According to the United States Global Change Research Program', global
warming is occurring and adversely impacting the Earth’s climate.” The present rate of
global heating 1s occurring as a result of human activities that release heat-trapping
greenhouse gases (GHGs) and intensity the Earth’s natural greenhouse effect, at an
accelerated rate, thereby changing Earth’s climate.” This abnormal climate change is
unequivocally human-induced®, is occurring now, and will continue to occur unless
drastic measures are taken to curtail it’. Climate change is damaging both natural and
human systems, and if unrestrained, will alter the planet’s habitability .°

' “The U.S. Global Change Research Program (USGCRP) coordinates and integrates
federal research on changes in the environment and their implications for society.” The
organization’s vision 1s to produce “|a] nation, globally engaged and guided by science,
meeting the challenges of climate and global change.” The organization is comprised of
“[t]hirteen departments and agencies [that] participate in the USGCRP.. .steered by the
Subcommittee on Global Change Research under the Committee on Environment and
Natural Resources, overseen by the Executive Office of the President, and tacilitated by

an Integration and Coordination Office.” httn://www.globalchange. gov/about.
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[heremafter Global Climate Change Impacts] (“Human activities have led to large
increases in heat-trapping gases over the past century. Global average temperature and
sea level have increased, and precipitation patterns have changed.”).

*Id. (“The global warming of the past 50 years is due primarily to human-induced
increases in heat-trapping gases.”); DEUTSCHE BANK GROUP CLIMATE CHANGE
ADVISORS, CLIMATE CHANGE: ADDRESSING THE MAJOR SKEPTIC ARGUMENTS 9
(September 2010) available at
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Intergovemmental Panel on Climate Change (IPCC) [PCC Fourth Assessment Reporz‘
Clzmaz‘e Change 2007 (AR4) 1.1 (2007) available at
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K USGCRP, Global Clzmaz‘e Change Impacts at 12 (2009)
> Id. (“Future climate change and its impacts depend on choices made today.”); IPCC,
AR4 1.1 (2007) (“Warming of the climate system is unequivocal, as is now evident from
observations of increases in global average air and ocean temperatures, widespread

melting of snow and ice and rising global average sea level.”).
G USGCRP, Global Climate Change Impacis at 12 (2009) (“Thresholds will be crossed,

lcading to large changes in climate and ecosystems.™).
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According to the United States Environmental Protection Agency (EPA), “[T]he

case tor finding that greenhouse gases in the atmosphere endanger public health and
welfare is compelling and, indeed, overwhelming.”’ The EPA further stated in April

2009 that “[t]he evidence points ineluctably to the conclusion that climate change is upon
us as a result of greenhouse gas emissions, that climate changes are already occurring
that harm our health and welfare, and that the effects will only worsen over time in the

absence of regulatory action.”®

We human beings have benefitted from living on a planet that has been

remarkably hospitable to our existence and provided conditions that are just right for
human life to expand and flourish.” The Earth is a “Goldilocks” planet with an

atmosphere that has fewer GHGs than that of Venus (which is too hot), and more than
that of Mars (which is too cold), which is just perfect for the life that has developed on

planet Earth.'

GHGs in the atmosphere act like a blanket over the Earth to trap the heat that it
receives from the sun."" More GHGs in the atmosphere means that more heat is being

retained on Earth, with less heat radiating back out into space.'” Without this greenhouse
effect, the average surface temperature of our planet would be 0°F (-18°C) instead of

59°F (15°C)." Scientists have understood this basic mechanism of global warming since
the late-nineteenth century.'

Human beings have significantly altered the chemical composition of the Earth’s

" Proposed Endangerment Cause or Contribute F indings for Greenhouse Gases Under
Section 202(a) of the Clean Air Act, 74 Fed. Reg. 18886, 18904 (April 24, 2009)(to be
godlﬁed in 40 C.F.R. Chapter 1) (emphasis added).

1d.
” John Abatzoglou et al., 4 Primer on Global Climate Change and Its Likely Impacts, in
CLIMATE CHANGE: WHAT IT MEANS FOR UsS, OUR CHILDREN, AND OUR GRANDCHILDREN
11, 15-22 (Joseph F. C. DiMento & Pamela Doughman eds., MIT Press 2007) (“The
earth’s climate system can be thought of as an elaborate balancmg act of energy, water,
and chemistry involving the atmosphere, oceans, ice masses, biosphere, and land

surface.”).
"0 JAMES HANSEN, STORMS OF MY GRANDCHILDREN 224-225 (2009); See John

Abatzoglou et al., 4 Primer on Global Climate Change and Its Likely Impacts, in
CLIMATE CHANGE: WHAT IT MEANS FOR US, OUR CHILDREN, AND OUR GRANDCHILDREN
at23

'! John Abatzoglou et al., 4 Primer on Global Climate Change and Its Likely Impacts. in
CLIMATE CHANGE: WHA’] IT MEANS FOR US, OUR CHILDREN, AND OUR GRANDCHILDREN
at 227,
" Id. at 16-17.

13
Id. at 17.
" See id. at 35 (describing the efforts of Swedish chemist Svante Arrhenius).
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atmosphere and its climate system.”> We have changed the atmosphere and Earth’s
climate system by engaging in activities that produce, or release GHGs in to the
atmosphere.'® Carbon dioxide (CO,) is the key GHG, and there is evidence that its
emissions are largely responsible for the current warming trend."” Although much of the
excess carbon dioxide is absorbed by the oceans, plants and forests, the increase of GHG
concentrations resulting from historic and present human activities has altered the Earth’s
ability to maintain the delicate balance of energy between that which it receives from the
sun and that which it radiates back out into space.'

The current CO, concentration in our atmosphere is about 390 ppm'” (compared
to the pre-industrial concentration of 280 ppm).** Current atmospheric GHG .

concentrations are likely the highest they have been in the last 800,000 years.”

15 Naomi Oreskes, The Scientific Consensus on Climate Change, in CLIMATE CHANGE:
WHAT IT MEANS FOR US, OUR CHILDREN, AND OUR GRANDCHILDREN 635, 93 (Joseph F.
C. DiMento & Pamela Doughman eds., MIT Press 2007) (“We have changed the
chemistry of our atmosphere, causing sea level] to rise, ice to melt, and climate to change.
There is no reason to think otherwise.”).

°Jd.

17 See James E. Hansen et al., Target Atmospheric CO»: Where Should Humanity Aim? 2
OPEN ATMOS. ScI. 217, 217-231 (2008).

'8 John Abatzoglou et al., A Primer on Global Climate Change and Its Likely Impacts, in
CLIMATE CHANGE: WHAT IT MEANS FOR US, OUR CHILDREN, AND QUR GRANDCHILDREN
11, 15-22 (Joseph F. C. DiMento & Pamela Doughman eds., MIT Press 2007).

7 NOAA Atmospheric CO, : Monthly & Annual Mean C02 Concentrations (ppm),
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20 TPCC, AR4 at 37 (“The global atmospheric concentration of CO2 increased from a
pre-industrial value of about 280ppm to 379ppm in 2005.”); National Science and
Technology Council, Scientific Assessment of the Effects of Global Change on the
United States 2 (May 2008) [hereinafter Scientific Assessment], available at
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the atmosphere has mcreased from about 280 parts per million (ppm) in the 18th
century to 383 ppm in 2007.”); Environmental Protection Agency (EPA), Technical
Support Document for Endangerment and Cause or Contribute Findings for
Greenhouse Gases under Section 202(a) of the Clean Air Act 17 {December 9 2009)
[hereinafter T'S Endangerment Findings].

I Dieter Liithi et al. , High-resolution carbon dioxide concentration record 650,000-

800,000 years before presenf 453 Nature 379, 379-—3 82 (May 2008) available at

f"" 5

?4-4,“

nttp:/fwoww nature com/nature/iounal/v4 5 3/n /1 95 tuil/ natureU0949 hitml (prior to this
pubhcatlon it was accepted atmosphenc COz record extended back 650 ,000 years, but

now research indicates that the record can be extended 800,000 years, or two complete
glacial cycles).
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Concentrations of other GHGs in the atmosphere have also increased from human
activities. Atmospheric concentrations of methane, for example, have increased nearly
150% since the pre-industrial period 22 Concentrations of nitrous oxide have also

increased.”

Humans not only continue to add GHGs into the atmosphere at a rate that
outpaces their removal through natural processes,” but the current and projected CO,
increase, for example, is about one hundred times faster than has occurred over the past
800,000 years.” This increase has to be considered in light of the lifetime of greenhouse
gases in the atmosphere. In particular, a substantial portion of every ton of CO, emitted
by humans persists in the atmosphere for as long as a millennium or more.” The current
concentrations of GHGs in the atmosphere therefore, are the result of both historic and

current emissions.

One key observable change is the rapid increase in recorded global surface
temperatures.”” As a result of increased atmospheric GHGs from human activities, based

22 EPA, TS Endangerment Findings at 18 (“The global atmospheric concentration of
methane has increased from a pre-industrial value of about 715 parts per billion (ppb) to
1732 ppb in the early 1990s, and was 1782 ppb in 2007- a 149% increase from pre-

industrial levels.”).

23
Id. at 19.
24 Id. at ES-2 (“Atmospheric GHG concentrations have been increasing because

anthropogenic emissions have been outpacing the rate at which GHGs are removed
from the atmosphere by natural processes over timescales of decades to

centuries.”).

25 Dieter Liithi et al., High-resolution carbon dioxide concentration record 650, 000-
800,000 years before present 453 Nature 379, 379-382 (May 2008) available at
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25 1ames E. Hansen et al., Target Atmospheric CO: Where Should Humanity Aim? 2
OPEN ATMOS. ScI. 217, 220 (2008); See also EPA, TS Endangerment I indings at 16
(“Carbon cycle models indicate that for a pulse of CO2 emissions, given an equilibrium
background, 50% of the atmospheric increase will disappear within 30 years, 30% within
a few centuries, and the last 20% may remain in the atmosphere for thousands of years.”);
John Abatzoglou et al., 4 Primer on Global Climate Change and Its Likely Impacts, in
CLIMATE CHANGE: WHAT IT MEANS FOR US, OUR CHILDREN, AND OUR GRANDCHILDREN
11, 29 (Joseph F. C. DiMento & Pamela Doughman eds., MIT Press 2007) (“Since CO2
has a lifetime of over one hundred years, these emissions have been collecting for many
years in the atmosphere.™).

2T National Science and Technology Council, Scientific Assessment at 51; IPCC, AR4 at
30: USGCRP, Global Climate Change Impacts at 19; EPA, TS Endangerment Findings
26-30; National Aeronautics and Space Admimstration (NASA) & Goddard Institute for

Space Studies (GISS). Global Surface Temperature, |
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on fundamental scientific principles, the Earth has been warming as scientists have
predicted 2® The increased concentrations of greenhouse gases in our atmosphere,
primarily CO,,” have raised global surface temperature by 1.4°F (0.8°C) in the last one
hundred to one hundred fifty years.®® In the last thirty years, the acceleration of change
has intensified as the Earth has been warming at a rate three times faster than that over

. 1
the previous one hundred years.”

Because of year-to-year variations in these thermometer readings, as with daily
readings, scientists compare temperature ditferences over a decade to determine
patterns.”> Employing this decadal scale, the surface of the planet has warmed at a rate of
roughly 0.3 to 0.4°F (0.15 to 0.2°C) per decade since the late 1970s.* Global mean
surface temperature has been decidedly higher during the last few decades of the
twentieth century than at any time during the preceding tour centuries.” Global surface
temperatures have been rising dramatically since 1951, and 2010 tied for the hottest year
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surface temperatures) (last visited April 7, 2011).
21PCC, AR4 at 39; USGCRP, Global Climate Change Impacts at 13; EPA, TS

Endangerment Findings at 48.

* EPA, Climate Change — Science, available al
hitp://epa.cov/climatechange/science/index htini (August 19, 2010) (last visited April 7,
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2011); EPA, TS Endangerment Findings at ES-1-2.
30 EPA, TS Endangerment Findings at ES-2 (“Global mean surface temperatures have

risen by 1.3 + 0.32°F (0.74°C + 0.18°C) over the last 100 years.”); See . Hansen et al.,,
NASA & GISS, Global Surface Temperature Change (August 3, 2010); NASA, Climate

‘a

Change: Key Indicators, hitp://climate.nasa.gov/kevindicators (last visited April 7,
2011); John Abatzoglou et al., A Primer on Global Climate Change and Its Likely
Impacts, in CLIMATE CHANGE: WHAT IT MEANS FOR US, OUR CHILDREN, AND OUR

GRANDCHILDREN 11, 15-22 (Joseph F. C. DiMento & Pamela Doughman eds., MIT Press
2007).

31 EPA, TS Endangerment Findings at 32 (“U.S. average annual temperatures (for the
contiguous United States or lower 48 states) are now approximately 1.25°F (0.69°C)
warmer than at the start of the 20th century, with an increased rate of warming
over the past 30 years. The rate of warming for the entire period of record (1901~
2008) is 0.13°F (0.072°C) per decade while the rate of warming increased to 0.58°F
(0.32°C) per decade for the period 1979-2008."); USGCRP, Global Climate Change

Impacts at 9.

2 IPCC, AR4 at 40.
* See NASA, Climate Change: Key Indicators, Global Land-Ocean Temperafure Index,
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** The National Academies Press (Board on Atmospheric Sciences and Climate), Surface
Temperature Reconsiruciions for the Last 2,000 Years 3 (2006), available at
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on record >’

The dramatic increase of the average global surface temperature is alarming. By
comparison, the global surface temperature during the last Ice Age was about 9°F (5°C)
cooler than today ¢ It has become quite clear that the past several decades present an

anomaly, as global surface temperatures are registering higher than at any point in the
past 400 years (and for the Northern Hemisphere the past 1,000 years) >

The IPCC has observed that “[w Jarming of the climate system is unequivocal,”
The United States EPA has recognized the scientific consensus that has developed on the
fact of global warming and its cause; that the Earth is heating up due to human

activities >

Changes in many different aspects of Earth’s climate system over the past century
are consistent with this warming trend: based on straightforward scientific principles,
human-induced GHG increases lead not only to warming of land surfaces™, but also to
the warming of oceans®, increased atmospheric moisture levels®, rises in the global sea

> NASA., Global Climate Change — Global Surface Temperature,

r P

http://climate.nasa.gov/kevindicators/index.cimaglobal Temp (last visited April 10, 2011)
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(“Global surface temperatures in 2010 tied 2005 as the warmest on record.”); NASA,
Global Climate Change, htto://climate nasa.gov/ (last visited April 10, 2011) (“January
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2000 to December 2009 was the warmest decade on record.”).
36 yames E. Hansen & Makiko Sato, Paleoclimate Implications for Human-Made Climate

Change 5 (January 18, 2011), available at

11T 3O R ALY mam e v ? o ég 1
20110118 MidankovicPaper.pas (last

visited April 10, 2011), _
37 USGCRP, Global Climate Change Impacts at 19.

38 [PCC, Summary for Policymakers, in CLIMATE CHANGE 2007: THE PHYSICAL SCIENCE
BAsIS, CONTRIBUTION OF WORKING GROUP I TO THE FOURTH ASSESSMENT REPORT OF THE
INTERGOVERNMENTAL PANEL ON CLIMATE CHANGE, at 1, 3, 22, 31 (S. Solomon et al. eds.

2007).

P EPA, TS Endangerment Findings at ES-2 (“Warming of the climate system 1s
unequivocal, as is now evident from observations of increases in global average air and

ocean temperatures, widespread melting of snow and ice, and rising global average sea
level. ... Most of the observed increase in global average temperatures since the mid-20"
century is very likely due to the observed increase in anthropogenic GHG

concentrations.”) (emphasis added).
YIPCC, AR4 at 30.

41 5
Id. at 72
42 USGCRP, Global Climate Change Impacts at 18; B.D Santer et al,, Identification of

human-induced changes in atmospheric moisture content, 104 PROCEEDINGS OF THE
NATIONAL ACADEMY OF SCIENCES, 15248, 15248-15253 (September 25, 2007).
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level®, and changes in rainfall* and atmospheric air circulation patterns that affect water
and heat distribution.®

As expected (and consistent with the temperature increases in land surfaces),
ocean temperatures have also increased.” This has led to changes in the ocean’s ability to
circulate heat around the globe; which can have catastrophic implications for the global
climate system.” The average temperature of the global ocean has increased significantly
despite 1ts amazing ability to absorb enormous amounts of heat before exhibiting any
signs.* In addition, the most significant indicator of the planet’s energy imbalance due to
human-induced GHG increases, is the long-term increase in global average ocean heat
content over the last 50 years, extending down to several thousand meters below the

ocean surface.”

As predicted, precipitation patterns have changed due to increases in atmospheric
moisture levels and changes in atmospheric air circulation patterns; just another indicator
that the Earth is warming.™ As the Earth warms, moisture levels are expected to increase
when temperature increases because warmer air generally holds more moisture.” In
more arid regions, however, higher temperatures lead to greater evaporation.™

These changes in the Earth’s water cycle increase the potential for, and severity
of, severe storms, flooding and droughts.” Storm-prone areas are already experiencing a
greater chance of severe storms, and this will continue ™ Even in arid regions, increased
precipitation is likely to cause flash flooding, and will be followed by drought >

These changes are already occurring: Droughts in parts of the midwestern,
southeastern, and southwestern United States have increased in frequency and severity
within the last fifty years, coincident with rising temperatures.” In 2009, more than half
of the United States received above normal precipitation; yet the southwestern United

Y IPCC, AR4 at 30.

** USGCRP, Global Climate Change Impacts at 18, 44.

¥ Id. at 42.

*IPCC, AR4 at 30; EPA, TS Endangerment F indings at ES-2.

*" USGCRP, Global Climate Change Impacts at 26.

** UNITED NATIONS ENVIRONMENT PROGRAMME (UNEP), CLIMATE CHANGE SCIENCE

COMPENDIUM 2009 at 26 (UNEP/Earthprint, 2009).

*S. Levitus et al., Global ocean heat content 1955-2008 in light of recently revealed
instrumentation problems 36 J. GEOPHYSICAL RES. LETTERS L07608 (April 2009).

> USGCRP, Global Climate Change Impacts at 13,17, 21, 36, 42, 74.

Y EPA, TS Endangerment Findings at 111.

*1d.
> Id

' 1d. at 120-121; USGCRP, Global Climate Change Impacts at 27.
“ EPA, TS Endangerment Findings at 115.
° Id. at 145, 143, 148.
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States had one of its driest periods.”’

Based on the laws of physics and the past climate record, scientists have

concluded that precipitation events will increase globally, particularly in tggopiocal and high
latitude regions; while decreasing in subtropical and mid-latitude regions, with longer

periods between normal heavy rainfalls.”

Other changes consistent with climate modeling resulting from glob.al. wqrmjng
have been observed not just in the amount, intensity, and frequency of prf.:c;1p1taF10n.but
also in the type of precipitation % In higher altitude and latitude regions, élnclu.dmg in
mountainous areas, more precipitation is falling as rain rather than snow. With early
snow melt occurring because of climate change, the reduction In snowPack can aggravate
water supply problems.*” In Northern Europe and the northeastern United States, a
change in air currents -- caused by the warming Arctic -- brought severe snowstorms

during the winters of 2009-2010 and 2010-2011 &

As expected global sea levels have also risen.®* Sea levels have been rising at an

average rate of 3.1 millimeters per year based on measurements from 1993 to 2003.%
Though sea levels rose about 6.7 inches over the last century; within the last decade, that

rate has nearly doubled ® Rising seas, brought about by melting of polar icecaps :‘:md.
glaciers, as well as by thermal expansion of the warming oceans, will cause flooding 1n

5T State of the Climate, 2009 at S138.

$ EPA, TS Endangerment Findings at ES-4, 74.

> EPA, TS Endangerment Findings at 74.

0 Jd. at ES-2.

6l USGCRP, Global Climate Change Impacts at 18, 4.
2 Id. at 33

63 NOAA, Arctic Report Card: Update for 2010, (December 10, 2010) (last visited April

=

- A s s feemerieard fatmosnhere Wimis NOAA. The Fut f
7, 2011) http://www.arctic . n0aa. gov/reporicard/atmosphere. iim, , The Future o
’ ::-v “iar '\I_i-:‘- Wi o - e ' A s e e - - ; . R i ponifion

?

B
—

Arctic Sea Ice and Global Impacts,

' ’ * SR F AT SRR M P nracts himifevents S l CY te Sci
Wtn /e archic.noaa. gov/igture/index impacts. pinuFevens; oee aiso Limmate Science

b U J Ve

-------- —

change, (December 29, 2010) (last visited April 9, 2011)

..". . Ay @ f ; u-§ ..:g,.n.-..* ' A s g A w3 AN SN
LD/ CHIMaleDTogIoOss . O )

L
b

{'f“’ ~% -g Fr= » “Eﬂ\ . . - .*‘.i_ . - .. * E/g{.*,-: - < e ‘ 4‘-*«-0;3 . . w T 7 -, .1‘,_-.%...,} 3'%"}@ !,.\, “r 7'_;",:(-,""' ~sj- W‘L‘{-“‘ o
7010/12/29/ ben-santer-attribuion-exXireme-weaner-cveiiis-io

. P, wh M AR b
o 31 A Al SRR -t S x Y

4 @ 3 f

H .6. E‘,.‘. - -~ /Mihr»‘ LN ) 7]
R T R 4T AN B e e s - T

!‘; ! 0 - . s . ’ A “h. P i 4 3
5&»/..},_%_ f} T.f;ﬁ {Zrﬁ:;/ = L.‘,.f » _-".i,.%,.z _g_;,,;fe.-./f Il _L HAWF L e

LA Aoy

64 USGCRP, Global Climate Change Impacts, at 9; EPA, TS Endangerment Findings at
ES-3; IPCC, AR4 at 30.

“ IPCC, 4R4 at 30.

6 NASA. Climate Change: How Do We Know?, Sea Level Rise (last visited Apnl 9,
2011) htte://chimate.nase.gov/evidence/iinod ( citing J.A. Church & N.J. White, A 20"
Century Accelerarion in Global Sea Level Rise (2006) 33 Geophysical Research Letters,
1.01602_ doi: 10.1029/2005GL024826).
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coastal and low-lying areas.®”” The combination of rising sea levels and more severe

>, . . . . . 68
storms creates conditions conducive to severe storm surges during high tides.™ In coastal
communities this can overwhelm coastal defenses (such as levees and sea walls), as

: ; : . 0
witnessed during Hurricane Katrina.’

Sea level is not uniform across the globe, because it depends on variables such as
ocean temperature and currents.” Unsurprisingly, the most vulnerable lands are low-
lying islands, river deltas, and areas that already lie below sea level because of land
subsidence.”’ Based on these factors, scientists have concluded that the threats to the
United States from rising seas are the most severe on the Gulf and Atlantic Coasts 2
Worldwide, hundreds of millions of people live in river deltas and vulnerable coastlines
along the southern and western coasts of Asia where rivers draining the Himalayas flow

into the Indian and Pacific Oceans.”

In a comprehensive review of studies on sea level rise in the 21% century
published by the British Royal Society, researchers estimated the probable sea level rise
for this century between .5 and 2 meters (1 % to 6 % feet), continuing to rise for several
centuries after that, depending on future CO, levels and the behavior of polar ice sheets.”

The IPCC estimates a 0.6-meter rise in sea level by 2100 under a worst-case
scenario that does not include contributions from the accelerated flow of major ice
sheets.”” Some scientists predict a 2-meter rise in sea level by 2100 if present trends
continue.”® “Today, rising sea levels are submerging low-lying lands, eroding beaches,
converting wetlands to open water, exacerbating coastal flooding, and increasing the

°TEPA, TS Endangerment Findings at ES-7, USGRCP, Global Climate Change Impacts
at 62-03.

% USGCRP, Global Climate Change Impacts at 109; EPA, TS Endangerment Findings at
75.

 EPA, TS Endangerment Findings at 86, 118.

" USGCRP, Global Climate Change Impacts at 25-26, 37.

"VEPA, TS Endangerment Findings at 121.
> Id. at 128; USGCRP, Global Climate Change Impacts at 57.
3 EPA, TS Endangerment Findings at 159; IPCC, AR4 at 52.

" R.J. Nicholls et al., Sea-level rise and its possible impacts given a ‘beyond 4°C world’
in the twenty-first century, PHILOSOPHICAL TRANSACTIONS OF THE ROYAL SOCIETY 161-

181, 168 (2011).

" IPCC, AR4 at 45.
’6 M. Vermeer & S. Rahmstort, Global Sea Level Linked to Global Temperature, 106

PROC. NATL. ACAD. SCL 21527, 21531 (2009).
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salinity of estuaries and freshwater aquifers.””” The impacts of rising sea levels can be
seen in many coastal locations across the nation; along the Florida coast for instance, sea
level is rising about 1 inch every 11-14 years.” This seemingly small rise in ocean levels
is contributing to massive erosion, causing many homeowners to remove beachtront
property, and has lead to a decline in the recreational value of beaches.” Other coastal

states (such as Maryland and Louisiana) are also experiencing wetland loss due to rising
sea levels.” Scientists have predicted that wetlands in the Mid-Atlantic region of the

United States cannot withstand a 7-millimeter per year rise in sea levels.®

As expected, mountain glaciers, which are the source of treshwater tor hundreds
of millions of people, are receding worldwide because of warming temperatures.*
Today, Glacier National Park in Montana has twenty-tive glaciers larger than twenty-five
acres, down from one hundred and fifty in 1850.* The year 2009 marked the 19th
consecutive year in which glaciers lost mass.>® Mountain glaciers are in retreat all over
the world, including Mt. Kilimanjaro in Africa, the Himalayas, the Alps (99% in retreat),
the glaciers of Peru and Chile (92% in retreat), and in the United States.® In the Brooks
Range of northern Alaska, all of the glaciers are In retreat and in southeastern Alaska

98% are in retreat.”®

Although a minor contribution to sea level rise, the melting of mountain glaciers
is particularly serious in areas that rely on snow melt for irrigation and drinking water
supply.®” In effect, a large snow pack or glacier acts as a supplemental reservoir or water

"7 USCCSP, Coastal Sensitivity to Sea-Level Rise: A Focus on the Mid-Atlantic Region
[heremaﬁer Coastal Sensztzvzty fo Sea-Level Rise| 2 (Jan. 2009), avazlable at

httn://w WL T, TOY /eIt ﬁi@faidﬂ“%”/ugia cls/ [seF bmg”‘é (s J/" 51 u’"@fi ﬁﬁi :

A*uuww;wnwmumw-mm IV""' el e o 4

S Y A reyreay ﬁmw et re—h et —_—

"® EPA, Saving Florzda ) Vamshmg Shores (March 2002) available at

f”ﬁjvﬁifji"%* WL, ;UV clin AO?{:;;;Q, L/ {’f“ cts/c0as Savin j{i “{}{;%
79 ]d orn i
80
USCCSP, Coastal Sensitivity to Sea-Level Rise at 3-4.
31
Id. at 4.

82 See TS Endangerment Findings at 111 (“Glaciers throughout North America are
melting, and the particularly rapid retreat of Alaskan glaciers represents about half

of the estimated loss of glacial mass worldwide.”).

% United States Geological Survey (Northern Rocky Mountain Science Center), Retreat
of Glaciers in Glacier Natzonal Park (J une 2010),

A-‘ti v Ig 3 7 & gy E 7 »'u‘?-r-,/" 74 -
BN "fu“ YUY WY T TR TISEUS f:}:w Ba.,x‘*‘i‘lhé, Lobdf A a)l*,( F%.‘E }.q,‘r., ﬁ./z.}‘g,,ﬂvvg
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z National Oceamc and Atmoqphemc (N OAA), State of the Climate in 2009, 91 BULL.
AMER. METEOR. SOC. at S13 (2010).

* L. Thompson, Climate Change: The Evidence and Our Options, 33 THE BEHAVIOR
ANALYST No. 2 (Fall) 153, 155-160 (2010); USGRCP, Global Climate Change Impacts
at 18.

* L. Thompson, Climate Change. The Evidence and Our Options, 33 THE BEHAVIOR
ANALYST No. 2 (Fall) 153, 158 (2010).

' IPCC, AR4 al 49,
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tower, holding a great deal of water in the form of ice and snow through the winter and
spring and releasing it in the summer when rainfall is lower or absent.” The water
systems of the western United States (particularly in California) and the Andean nations
of Peru and Chile, among other places, all heavily rely on these natural forms of water
storage.® In addition to providing a more reliable water supply, the storing of
precipitation as ice and snow helps moderate potential flooding.™

Y et as temperatures warm, not only will these areas lose this supplemental form
of water storage, but also severe flooding is likely to increase (because when rain falls on
snow, it accelerates the melting of glaciers and snow packs).” Ice is melting most
dramatically at the poles.” Sea ice in the Arctic oceans is expected to decrease and may

even disappear entirely in coming decades.™

Beginning in late 2000, the Jakobshavn Isbrae Glacier (which has a major
influence over the mass of the Greenland ice sheet), lost significant amounts of ice.™ In
August of 2010, an enormous iceberg (roughly ninety-seven square miles in size) broke
off from Greenland.” Nine Antarctic ice shelves have also collapsed into icebergs in the
last fifty years, (six of them since 1996). An ice shelf roughly the size of Rhode Island
collapsed in 2002, and an ice bridge collapsed in 2009, leaving an ice shelf the size of

% See L. Thompson, Climate Change: The Evidence and Our Options, 33 THE BEHAVIOR

ANALYST No. 2 (Fall) 153, 164 (2010).

* See Id. at 155 — 160, 164.

" EPA, TS Endangerment Findings at 111; USGRCP, Global Climate Change Impacts at
64. -

'LEPA, TS Endangerment Findings at 111.

’> L. Thompson, Climate Change: The Evidence and Our Options, 33 THE BEHAVIOR
ANALYST No. 2 (Fall) 153, 160 (2010) (“[P]olar ice sheets are slower to respond to
temperature rise than the smaller mountain glaciers, but they too, are melting. . . . The
loss of ice in the Arctic and Antarctic regions is especially troubling because these are the
locations of the largest ice sheets 1n the world.”).

" EPA, TS Endangerment Findings at 120; USGCRP, Global Climate Change Impacts at
20-21 (“Studies published after the appearance of the [PCC Fourth Assessment Report in
2007 have also found human fingerprints in the increased levels of atmospheric moisture
(both close to the surface and over the full extent of the atmosphere), in the decline of
Arctic sea ice extent, and in the patterns of change in Arctic and Antarctic surface
temperatures.”).

* GARY BRAASCH & BILL McKIBBEN, EARTH UNDER FIRE 18-20 (2009); See also J.E.
Box et. al., NOAA) Greenland, ARCTIC REPORT CARD at 55 (Oct. 2010) (A clear
pattern of exceptional and record-setting warm air temperatures is evident at long-term

meteorological stations around Greenland.”).
9% NASA Earth Observatory, Ice Island Calves Off Petermann Glacier {Aug. 2010),

sttnd/fearthobservatorv.nasa.gov/NaturalHazards/view. phphd=451 1 2& sre=corss-nh.
06 . . S . r N
Alister Dovle, Antarctic Ice Shelf Set to Collapse Due to Warming, Reuters (Jan. 19,

2009) iin:/fwww.renters.com/article/idUS TRESGI4G5200901 19.
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Jamaica on the verge of shearing off 97 The 2002 collapse of the Larsen Ice Shelt, which
had existed for at least 11,000 years, was “unprecedented in respect to both area and
fime % The “sudden and complete disintegration” of the Larsen Ice Shelf took a mere

35 days.”

During the 2007-melt season, the extent of Arctic sea ice (frozen ocean water?OO
declined precipitously to its lowest level since satellite measurements began in 1979.
By the end of 2010 Arctic sea ice was at the lowest level in the satellite record for the

month of December.'”’

Arctic sea ice plays an important role in stabilizing the global climate, because it
reflects back in to space much of the solar radiation that the region 1rc=:cc=:iv<-“:s.’.02 .In
contrast, open ocean water absorbs much more heat from the sun, thus, amplifying |
human-induced warming and creating an increased global warming effect.'” As arctic sea
ice decreases the region is less capable of stabilizing the global climate and may act as a

feedback loop (thereby aggravating global warming)."'

Scientists have also documented an overall trend of sea-ice thinning."” The year
7010 also marked a record-low, spring snow cover in the Arctic since satellite

observations first began in 1966."

97 NASA Earth Observatory, Wilkins Ice Bridge Collapse (April 2009),
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Id. at 10.
100 National Snow and Ice Data Center (NSDIC), Press Release, Arctic Sea Ice Shatters

All Previous Record Lows (October 1, 2007),
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~ hitm! (last
visited April 9, 2011); EPA, 75 Endangerment Findings at 27 (“Average arctic
temperatures increased at almost twice the global average rate in the past 100 years.”).
0L NSIDC, Repeat of a negative Arctic Oscillation leads to warm Arctic, low sea ice

extent, ARCTIC SEA ICENEWS & ANALYSIS, (January 5, 2011),
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105 \JOAA., State of the Climate in 2009 at S114.
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Similarly, there has been a general increase in permafrost temperatures and
permafrost melting in Alaska and other parts of the Arctic (particularly in the last five
years)."”’ Scientists in Eastern Siberia and Canada have documented substantial methane
releases as the permafrost melts."” Because much of the Arctic permafrost overlays old
peat bogs, scientists believe (and are concerned) that the melting of the permafrost'®” may

release methane that will further increase global warming to even more dangerous
levels.'"”

Changes in these different aspects of Earth’s climate system over the last century
tell a coherent story: the impacts we see today are consistent with the scientific
understanding of how the climate system should respond to GHG increases from human

activities and how the Earth has responded in the past (reflected in such evidence as: ice
cores that have trapped air from thousands and even a few million years ago, tree rings

and seabed sediments that show where sea level was thousands and even millions of
years ago).''' Collectively, these changes cannot be explained as the product of natural

climate variability or a tilt in the Earth’s axis alone.''” A large human contribution
provides the best explanation of observed climate changes.'"”

These well-documented and observable impacts from the changes in Earth’s
climate system highlight that the current level of atmospheric CO, concentration has
already taken the planet into a danger zone.''* The Earth will continue to warm in
reaction to concentrations of CO, from past emissions as well as future emissions."’
Warming already 1n the pipeline 1s mostly attributable to climate mechanisms that slowly
heat the Earth’s climate system in response to atmospheric CO,."*°

5

T'he Earth’s oceans play a significant role in keeping our atmospheric climate in
the safe-zone.''’ The oceans constantly absorb CO, and release it back into the

107
ld.
'S NOAA, State of the Climate in 2009 at S116.

'Y USGCRP, Global Climate Change Impacts at 139, 142 (“The higher temperatures are
already contributing to . . . permafrost warming.”).

"9 See IPCC, 4.4.6 Tundra and Arctic/Antarctic Ecosystems, CLIMATE CHANGE 2007:
FOURTH ASSESSMENT REPORT, WORKING GROUP 11, IMPACTS, ADAPTATION, AND
VULNERABILITY 231 (2007).

: :; USGCRP, Global Climate Change Impacts at 26.

“Id

' Susan Solomon et al., lrreversible climate change due to carbon dioxide emissions,

106 PNAS 1704, 1704 - 1709 (Feb. 10, 2009), available ar
vrww.pnas.org/egl/dei/10,1073/onas,081 2721166 (last visited April 9, 2011).

" USGCRP, Global Climate Change Impacts at 23.

"2 EPA, TS Endangerment Findings at 26.

"' FRED PEARCE, WITH SPEED AND VIOLENCE: WHY SCIENTISTS FEAR TIPPING POINTS IN
Cr.immaTE CHANGE 101-104 (Beacon Press 2007); IPCC, AR4 at 72.

U7 Gee bEPA, 15 Endangerment I'indings at 16, 38.
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atmosphere at rates that maintain a balance.!'”® Because we now release so much CQO,, the
oceans have absorbed about one-third of the CO, emitted from human activity over the
past two centuries.'”® This capacity has slowed global warming, but at a cost: the added
CO, has changed the chemistry of the oceans, causing the oceans’ average surface pH (a
measurement of hydrogen ions) to drop by an average of .11 units.'® Although this may
seem relatively small, the pH scale is logarithmic, so that a reduction of only one unit
means that the solution has in fact become ten times more acidic.””" A drop of .1 pH units
means that the concentration of hydrogen ions in seawater has gone up by 30% in the past
‘two centuries.'?* If CO, levels continue to rise to 500 ppm, we could see a further drop of

3 pH units by 2100.'”

Ocean acidification harms animals that use calciumn to build their shells, as well as
single-celled organisms that are an essential part of the marine food chain.” This is
because the acidified waters affect the structural integrity and survival of shell-building
marine organisms such as corals and shellfish by effectively robbing them of the key
chemical (carbonate ion) they need to build their skeletons.” It also adversely impacts
some kinds of algae and single-celled organisms that use calcification processes for
survival.'”® Some of these organisms comprise magnificent natural features, such as the
White Cliffs of Dover."”” Coral reefs are major habitats for ocean fauna; and calcifying

algae and plankton are key components of the marine food chain.™

" IPCC, AR4 at 72.

119]nter-Agency Report, Impacts of Ocean Acidification at 1; See also TS
Endangerment Findings at 38 (“[T]he total inorganic carbon content of the oceans
increased by 118 + 19 gigatonnes of carbon (GtC) between 1750 and 1994 and

continues to increase.”).

“YEPA, TS Endangerment Findings at 38; Inter-Agency Report, Impacts of Ocean
Acidification at 1.

2l HARVEY BLATT, AMERICA’S ENVIRONMENTAL REPORT CARD 158 (MIT Press 2005).
22 A. Ridgewell & D. Schmidt, Past constraints on the vulnerability of marine calcifiers
to massive carbon dioxide release, 3 NATURE GEOSCIENCE 196, 196-200 (2010).

"> IPCC, AR4 at 52.

24 EPA, TS Endangerment Findings at 38.
125 USGCRP, Global Climate Change Impacts at 85.

126 74

'“T Carl Zimmer, An Ominous Warning on the Effects of Ocean Acidification, Yale
Environment360, (February 15, 2010), available at
htto://e360.vale.edu/iesture/an ominous warmng on the elffects of
n/2241 (last visited April 9, 2011).

'*8 EPA, Coral Reef Biological Criteria: Using the Clean Water Act 1o Protect a
Narional Treasure 3-1 (July 2010), available ai
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About 55 million years ago, the ocean absorbed a large amount of CO,, likelyo due
to a release of methane from the ocean floor that caused the Earth’s temperatures to 11s€
several degrees and led to the extinction of many species worldwide.'”” The absorption of
so much CO, also led to the death of calcifying organisms on the seafloor.”” It took over
100,000 years for the ocean to regain its normal alkalinity.”' The current of level of C.02
being taken in by the ocean decreases the ability of coral and other calcium-based mar}?ge
life to produce their skeletons, which affects the growing of coral and thus coral reefs.
Other marine life, such as algae, also exhibit a reduced growing ability."”” Thus, ocean
acidification can disrupt the food chain, give non-calcium based creatures a competitive
advantage, and limit the geographic reach of calcium based creatures.”* In experiments,
“Ic]oral reef organisms have not demonstrated an ability to adapt to decreasing carbonate
saturation state.”'>® Finally, this disruption to the food web “could substantially alter the

biodiversity and productivity of the ocean 136

The warming of oceans also contributes to the bleaching of corals.”” Corals
contain a tiny alga that provides them with food and that accounts for their color.””® When
the oceans warm, the algae give off toxins, and the corals, in order to survive the toxin,
expel the algae, thereby bleaching the coral.””” If the water temperature does not fall
enough to permit algae to survive within the coral without releasing the toxin, the corals
will eventually die."*® There have been several severe episodes of coral bleaching in
recent years."*! With continued warming, the coral may not be able to survive.'*

Changes in water supply and water quality will also impact agriculture in the
US.'*¥ Additionally, increased heat and associated 1ssues such as pests, crop diseases,

129 yames C. Zachos et al., Rapid Acidification of the Ocean During the Paleocene-
Eocene Thermal Maximum, 308 SCIENCE 1611, 1611-1615 (June 10, 2005).

130 77

131 77

1*2 Tnter-Agency Report, Impacts of Ocean Acidification at 69.

133 «“Many of these organisms are important components of the marine food web.” /d.

134 Id.
135 Id

136
ld
BTEPA, TS Endangerment Findings at 103; USGCRP, Global Climate Change Impacts

at 148.
B8 USGCRP. Global Climate Change Impacts at 84, 151-52; See EPA, TS Endangerment
Findings at 138.
139 USGCRP, Global Climate Change Impacts at 84, 151-52.
140 .
See id.
U Id. at 84.

142
1d.
'S USGCRP, Global Climate Change Impacts at 126; See United States Department of

State (USDS), U.S. Climate Action Report 2010, Fifth National Communication of the
United States of America Under the United Nations Framework Convention on Climaie
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and weather extremes, will all impact crop and livestock production and quality ** For
example, climate change in the United States has produced warmer summers, enabling
the mountain pine beetle to produce two generations of beetles in a single summer
season, where it had previously only been able to produce one; in Alaska, the spruce
beetle is maturing in one year when it had previously taken two years.* The expansion
of the forest beetle population has killed millions of hectares of trees across the United
States and Canada and resulted in millions of dollars lost from decreased timber and

tourism revenues.'*

Agriculture is extremely susceptible to climate changes and higher temperatures
generally reduce yields of desirable crops while promoting pest and weed ™’
proliferation.'*® Global climate change is predicted to decrease crop yields, increase crop
prices, decrease worldwide calorie availability, and by 2050 increase c<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>