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Ms. Sheila Holman
Ditrector

North Carolina Division of Air Quality
1641 Mail Service Center
Raleigh, NC 27699-164 1

Re:  Petition for Rule-making, on Behalf of Hallic Turner, for Promulgatiﬁn of a Rule
Based on the Best Available Climate Science to Limit North Carolina’s Carbon
Dioxide Emissions,

Dear Ms, Holman:

This Petition for Rule-making ("Petition”) is being filed on behalf of Hallie McKenzie
Turner, age 13, Like the majority of Americans under 30 years old, she strongly supports
government action to reduce greenhouse gas (GHG) emissions.! Hallie has been involved in
climate action since the fourth grade. She has atiended rallies and marches in Washington D.C,
and has spoken at several events, including the Climate Convergence on Raleigh in 2013 and the
NC League of Conservation Voters Green Tie Awards Dinner in 2014, In addition, Hallie loves
reading, writing, art, and spending time with her fitends, She is a talented vialinist and an
enthusiastic soccer player. Hallie is determined to leave behind a small carbon footprint. She
bikes and walks to school everyday, looks afier her family garden, eats a loca! and pescatarian
diet, and voices her climate concerns in her classroomn, and at rallies and marches in North
Carolina and Washington, D.C. She is very proud of her family’s solar panels and is excited to
address the North Carolina Environmental Commission (“Commission" hereafer).

Hullie has always loved anitmals and nature. She worties that if we do fiot act now to stop
climate change, many more species will vanish and many more ecosystems will be degraded,
She knows that if we destroy Earth’s atmosphere with greenhouse gas overload, there will not be
a second chance, Unable to-stand by meekly, Hallie is especiaily passionate about engaging other

youth, recognizing that they are the ones who will inherit the Earth created by today's policies
and practices unless they take action,

' See poll in Washington Post results available online at! hnp_mm&aﬂmgmnm&mmgo_w_.
2019/WashingtonPo 120 1 4/06/02/Nation

ashinglonPos tional-

Politles/Polling/question l4222,5m|2ugid=!XAdyprEcOxQIQQmZ}VA,
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On her behalf, T submit this Petition for Rulemaking and supporting documents pursuant o
and in accordance with N.C.G.S. § 150B-20 and 15A N.C.A.C. 021.0501. North Carolina owes
its citizens a mandatoty and affirmative duty “to control and limit the pollution of our air and
water” and to protect “in every other appropriate way to preserve as a part of the common
heritage of this State its forests, wetlands, estuaries, beaches, historical sites, open lands, and
places of beauty.”? Petitioner seeks the adoption of a rule that will ensure the integrity of North
Carolina’s climate system by adequately protecting our atmosphere, a public trust resource upon
which all North Carolina residents rely for their health, safety, sustenance, and secutity. The
State’s forests, wetlands, estuaries, beaches, historical sites, open lands, and places of beauty are
threatened by climate change and a stable climate system is necessary to preserve these
constitutionally protected resoutces. The harmful effects of climate change are already being felt
in North Carolina and are the direct result of anthropogenic greenhouse gas emissions—
primarily carbon dioxide.

The North Carolina General Assembly long ago entrusted the Commission with both the duty
and power to adopt regulations for air quality and emissions control standards for air
contaminant sources pursuant to N.C.G.S. § 143-215. 107.3 In outlining the authorizing article for
ait pollution control, the N.C. Legislature incorporated the purpose and definitions of Atrticle 21,
Water and Air Resources.! The purpose and intent authorizing the Commission to control air
pollution was “to achieve and maintain for the citizens of the State a total environment of
superior qualily.”5 As detailed in this Petition for Rulemaking, reducing carbon dioxide
emissions is essential to maintaining a total environment of superior quality.

Furthermore, the Legislature adopted these policies under the recognition that the water and
air resources of the State belong to the people, and affirmed the ultimate responsibility of the
State to preserve and develop these resources in the best interest of all the citizens and that the
prudent utilization of these resources is essential to the general welfare.® Long ago the North
Carolina General Assembly directed the Commission to set pollution standards for air as follows:
«Standards of water and air purity shall be designed to protect human health, to prevent injury to
plant and animal life, to prevent damage to public and private property, to insure the continued
enjoyment of the natural attractions of the State, to encourage the expansion of employment
opportunities, to provide a permanent foundation for healthy industrial development and to
secure for the people of North Carolina, now and in the future, the beneficial uses of these great
natural resources.”

The Petition requests that Commission promulgate a rule that:

(1)  Ensures that Statewide carbon dioxide (“CO;") emissions peak in the year 2015;

2 N,C. ConsT. art. XIV § 5.
3 {5A N.C.A.C. § 02A .0103.
IN.C.G.S. § 143-215.105 specifically §§ 143-211 and 143-213,
: ?jI.C.G.A. § 143-211(a) (emphasis added).
Id.
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(2)  Adopts and implements a CO, emissions reduction plan that, consistent with the
best available science, reduces Statewide CO; emissions by at least 4% annually
until at least 2050;

3) Estab!ishes an accounting, verification, and nventory system for Statewide CO,
emissions;

(4)  Requires the issuance of annual reports providing the public with accurate data on
the effectivenéss of North Carolina’s efforts to reduce CO; emissions; and

(5)  Requires the adoption of any policies or regulations necessary to implement the
emissions reduction plan referred to in (1) through (4) above.

Petitioner’s proposed tule is based on the best available science. The best available science
indicates that atmospheric CO, concentrations must return to 350 patts per million (“ppm®) by
century’s end.” In order to meet this target, COz emissions must be reduced by an adequate
margin each year.® The rate of emission reductions required to return the atmospheric CO,
concentration to a safe level depends on the year in which emissions peaked.? For example, “if
emissions reduction had begut in 2005, reduction at 3.5%lyear would have achieved 350 ppin at
210010 A peak in 2012 or 2020 would require annual reductions of 6% and 15%, respectively.'!

According to North Catolina’s emissions data, CO, emissions in the State peaked in 2007."
Dr. Pushker A, Kharecha, co-author with Dr. James Hansen on the scientific publication,
Assessing “Dangerous Climate Change”: Required Reduction of Carbon Emissions to Protect
Young People, Future Generations and Nature, which has been attached as Exhibit A, confirmed
that with a peak year of 2007, CO, emissions must be reduced by 4% per year in order to achieve
safe atmospheric CO; concentrations by century’s end; Accordingly, this petition is seeking a
4% annual CO; emission reduction rate,

The North Carolina Division of Air Quality (“DAQ”) is the Division responsible for
developing and implementing air quality standards pursuant to I15A N.C.A.C. 021.0501(a), .
therefore, this Petition is addressed to Ms. Sheila Holman, the Director of the North Carolina
Division of Air Quality. As required by 15A N.C.A.C, 021 .0501(a), a copy of this Petition in
electronic form has been sent to the Recording Clerk of the Environmental Management
Commission,

Pursuant to the North Carolina Administrative Procedures Act, I submit Hallie’s Petition for
Rulemaking to the Commission for its consideration. Hallie will be ready to present her Petition

? James Hansen et al., Assessing “Dangerous Climate Change": Required Reduction of Carbon Emissions to
Protect Young People, Future Generations and Nature, 8 PLOS ONE 1,5, 10, 17-18 (2013).
B
Id.
°1d. at 10, 18,
10

" 1d, at 10, 18. .

"2 Carbon dioxide emissions data taken from U.S. Energy Information Administration, available at
http://Www.eia.gov/environment/emisslonslstate/state__emissions.cﬁn.

“ Dr. Pushker A. Kharccha conferred the best method of calculating the required annual rate of emissions reductions
if the peak year was 2007 and that his recommendations are based upon best available science.
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to the Air Quality Committee at its January meeting of 2015. Please confirm your receipt of this
Petition by contacting me at {he address listed at the end of the Petition.

The following sections are organized in order to mirror the infermation identified as needed
for a petition for rule-making pursuant to 15A N.C.A.C. 02I .0501(b) of the Commission’s rules.
The language of the corresponding numbered subsections of that rule appears in bold and italic
script below. ‘

(1) Provide the text of the proposed rule(s) conforming to the Codifier of Rules’ requirements
for publication of proposed rules in the North Carolina Register,

15A NCAC 2D § CARBON DIOXIDE EMISSIONS REDUCTION TARGETS
(1) The State must limit emissions of carbon dioxide to achieve the following emission
reductions for North Carolina: .

(@) Statewide carbon dioxide emissions must peak in 2015;

(b)  Starting in 2016, statewide carbon dioxide emissions must be reduced by
at Jeast four percent per year each year until 2050.

(2) By January, 2015, the Environmental Management Commission and the Division of
Air Quality shall adopt a carbon dioxide emissions reduction plan to achieve the limits set
forth in (1)(a)-(b);

(3) Consistent with this directive, the Commission shall take the following actions:

(@  Publish annual progress reports on statewide carbon dioxide emissions on
the Division of Air Quality website for public review. These teports shall
include an accounting and inventory for each and every source of carbon
dioxide emissions within the State, without exception. This accounting
must be verified by an independent, third-party. Annual reports must be
posted to the Division of Air Quality website and be made publicly
available no later than December 31 of each year, beginning in the year
2015. ‘

(b)  Track progress toward meeting the emission reductions established in
subsection 1(b), including the results from policies currently in effect,
those that have been previously adopted by the State, and policies to be
adopted in the future, ahd publicly report on that progress annually.

(4) By December 31st of each year beginning in 2015, the Division of Air Quality must
report to the Governor and the appropriate Committees of the Senate and House of
Representatives the total emissions of carbon dioxide for the preceding year, and totals in
each major source sector. The Division of Air Quality shall ensure that reporting rules
adopted under section (3)(a) allow it to develop a comprehensive inventory of emissions
of carbon dioxide from all sectors of the state economy.

(5) To the extent that-any rule in this section conflicts with any other rule in effect, the
more stringent rule, favoring full disclosure of emissions and protection of the
atmosphere, governs.
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The purpose of this Petition and the proposed rule is to initiate a tulemaking process before
the Division of Air Quality with the ultimate goal of having the DAQ promulgate a carbon
dioxide emission reduction plan based on the best available science. Should the DAQ object to
any particular word, phrase, o section of the proposed rule we request that the DAQ suggest an
alternative phrasing that would accomplish the overall purpose of the Petition.

(2) Provide the statutory anthority for the agency to promulgate the rule(s),

The North Carolina Environmental Management Commission (“Commission”) is responsible
for adopting rules for the protection and preservation of North Carolina’s air quality and, in
conjunction with the North Carolina Departinent of Environment and Natural Resources,
oversees the Division of Ait Quality. The Commission has the duty and power to adopt the rule
. proposed in this Petition for ait quality and emissions control standards for air contaminant
sources pursuant to N.C.G.8. § 143-215.107 and other statutes, *

In outlining the authorizing article for air pollution control, the North Carolina General
Assembly incorporated the purpose and definitions of Atrticle 21, Water and Air Resources, '
According to N.C.G.S. § 143-211(a), it is the - -

“public policy of this State to provide for the conservation of its water and air
resources. Furthermore, it is the intent of the General Assembly, within the
context of this Article and Articles 21A and 21B of this Chapter, to achieve and to
maintain for the citizens of the State a to/al enviromment of superior quality.
Recognizing that the water and air resources of the State belong to the people, the
General Assembly affirms the State’s ultimate responsibility fot the preservation
and development of these resources in the best inferest of all its citizens and
declares the prudent utilization of thése resources to be essential to the general
welfare,” (emphasis added).

Long ago, the Notth Carolina General Assembly enacted a statutory scheme to confer the
necessary duties and powers to administer programs of air pollution management, abatement,
and control on the Department of Environment and Natural Resources. This Commission is
responsible for adopting tules for the protection and preservation of North Carolina’s air quality
and, in conjunction with the North Carolina Department of Environment and Natural Resources,
oversees the Division of Air Quality as it carries out these duties and implements this program of
pollution control. Explicit statutory authority for the Environmental Management Commission to
promulgate the proposed rule is provided in N.C.G.S. § 143-215.107(a)(1) and N.C.G.S. §
143-215.107(2)(5).

When authorizing the Commission to act, the North Carolina General Assembly required it to
adopt air quality standards to protect our environment in the future and not merely correct

" I15AN.C.A.C. § 02A .0103 (emphasis added).
“N.C.G.S. § 143-215.105, specifically §§ 143-211 and 143213,
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viotations found in the past. These standards are to be protective and not merely reactive.
Pursuant to N.C.G.S. § 143-211(c),

“{s]tandards of air purity are to be designed to protect human health, to prevent
injuty to plant and animal life, to prevent damage to public and private property,
to encourage the expansion of employment opportunities, to provide a permanent
foundation for healthy industrial development and to secure for the people of
North Carolina, now and in the future, the beneficial uses of these great natural
resources.”

There can be no permanent foundation for healthy industrial development while greenhouse gas
concentrations rise out of control. There can be no secure enjoyment of the great natural
resources in the future, if we fail to act today to limit greenhouse gas emissions.

The North Carolina General Assembly defined “air pollution” as “the presence in the outdoot
atmosphete of one or more air contaminants in such quantities and duration as is or tends to be
injurious to human health or welfare, to animal or plant life or to property or that interferes with
the enjoyment of life or property.”I6 Carbon dioxide and other greenhouse gasses clearly meet
the definition of air contaminants: “The term “air contaminant” means particulate matter, dust,
fumes, gas, mist, smoke, or vapor or any combination thereof,”!” Ambient air concentrations of
carbon dioxide are nearing a global atmospheric concentration of 400 ppm and CO; can remain
in the atmosphere for thousands of years. As detailed below and in attached supporting
documents, this increased concentration of carbon dioxide is injurious to human health, human
welfare, animal life, plant life, property and the enjoyment of life and property. Therefore, there
is no doubt that carbon dioxide constitutes “air pollution.”

To combat air pollution, the Commission was divected and empowered: (1) to prepare and
develop a comprehensive plan for the prevention, abatement, and control of air pollution in the
State; (2) to develop and adopt, after proper study, air quality standards to preserve and develop
the State’s air resources; and (3) to develop and adopt emission control standards as, in the
judgment of the Commission, may be necessary to prohibit, abate, or control air pollution
commensurate with established air quality standards.'®

It is abundantly clear that the General Assembly’s purpose in promulgating the
Commission’s enabling statutes was to empower the Commission to have the power and
authority necessary to protect ait resources for both present and future generations. In addition to
this clear mandate to protect air resources, additional sources of statutory authority that give the
Commission authority to promulgate the proposed rule can be found in other provisions of
N.C.G.S. § 143-215.107; N.C.G.S. § 143-215.108 (requiring permits before emitting air
contaminants); and N.C.G.S. § 143-215.64 (requiring water and air quality reporting). Of course,
the Commission is also required to adhere to the Notth Carolina Constitution, of which Atticle

6N.C.G.S. § 143-213(5).
' N.C.G.S.§ 143-213(2).
B N.C.G.S. § 143-215.107(a)(1)-(3).
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X1V, § S is most relevant for the purposes of this Petition, and its fiduciary obligations as a
trustee under the Public Trust Doctrine. While the Constitution and Public Trust Doctrine are not
sources of statutory authotity, they are additional sources of authority for the Commission to
promulgate the rule proposed in this Petition.

In sum, the Commission’s clear statutory mandate is to promulgate rules and regulations that
protect and preserve North Carolina’s air. Accordingly, the Commission has been granted the
statutory duty and power to promulgate rules and regulations necessary to achieve such goals and
has the statutory duty and authority to promul gate the proposed rule in this Petition.

(3) Provide a statement of the reasons Jor adoption of the proposed rule.

The reason for the proposed rule is to ensure that North Caroling is doing its patt to reduce
carbon dioxide emissions that contribute to global climate change and ocean acidification, The
impacts of climate change are already being felt in North Carolina and throughout the United
States. Scientific observations clearly show global warming over the past 50 years is caused by
anthropogenic emissions of greenhouse gasses, including CO,, primatily from burning fossil
fuels,”” In North Carolina, climate change is cavsing, among other things, more extreme heat,
rising sea levels, more intense hurricanes, and changing precipitation patterns with extreme
swings between drought and heavy rainfalls.? .

The impacts of climate disruption have been extensively studied in North Carolina at the
direction of the North Carolina General Assembly. In its final report, the North Carolina
Legislative Commission formally endorsed the following list of itmpacts, which are likely to
occur in the Southeastern United States, including North Carolina:

“Projected increases in air and water temperatures will cause heat-related
stresses for people, plants, and animals, Effects of increased heat include more
heat-related illness; declines in forest growth and agricultural crop production due
to the combined effects of heat stress and declining soil moisture; declines in
cattle production; increased buckling of pavement and railways; and reduced
oxygen levels in streams and lakes, leading to fish kills and declines in aquatic
species diversity. Decreased water availability is very likely to affect the region’s
economy as well as its natural systems. Increasing temperatures and longer
periods between rainfall evenis coupled with increased demand for water will
result in decreased water availability. Sea-level rise and the likely increase in
hutricane intensity and associated storm surge will be among the most serious
consequences of climate change. Low-lying areas, including some cominunities,

7 U.S. GLOBAL CHANGE RESEARCH PROGRAM, CLIMATE CHANGE IMPACTS IN THE UNITES STATES: THE THIRD
NATIONAL CLIMATR ASSESSMENT 2 (Jerry M. Melilo, Terese C. Richmond, & Gary W. Yohe eds., 2014),
(November 24, 2014, 9:05 AM), hitp:/nca2014.globalchan ge.gov/downloads.

“ SIERRA C. WOODRUFF ET. AL., COASTAL HAZARDS CTR., UNIV. OF N.C. AT CHAPEL HILL,, ADAPTING TO CLIMATE
CHANGE: A HANDBOOK FOR LOCAL GOVERNMENTS IN NORTH CAROLINA 6 (2013), (November 24, 2014, 10:20 AM)
http://coaslalhazardscenter.org/dev/wp-content/uploadslzol3/06/adapt.pdf.
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will be inundated more frequently-some permanently-by the advancing sea.
Cutrent buildings and infrastructure were not designed to withstand the intensity
of the projected storm surge, which would cause catastrophic damage. If sea-level
vise increases at an accelerated rate (dependent upon ice sheet response to
warming) a large portion of the Southeast coastal zone could be threatened.
Ecological thresholds are likely to be crossed throughout the region, causing
major disruptions to ecosystems and to the benefits they provide to people.
Quality of life will be affected by increasing heat stress, water scarcity, severe
weather events, and reduced availability of insurance for at-risk properties.”21

The North Carolina Division of Air Quality subcommittee, is acutely aware of how reliant
our health and economy is upon healthy air and how fragile are our air resources. As the DAQ
has explained:

“Clean air is essential to public health, the environment, and the economy in
North Carolina. We need clean air so people can breathe without triggering asthma
and other health problems. We need clean air to preserve our forests, streams and
lakes for public recreation and wildlife. We need clean air so citizens can view
scenety in our mountains, parks and coastal areas. We need clean air to sustain
tourism, forestry, and other aspects of the economy.

Despite the value of clean air, people often don’t notice it unless there are
problems such as sinoke, haze, noxious fumes or bad odors, That’s too bad.
Consider this; Humans can live for days without water and weeks without food, but
only a few minutes without air. That’s why we need laws and regulatory programs to
protect air quality. In North Carolina, the Division of Air Quality is primarily
responsible for protecting and improving air quality.’m'

The United Statés Global Change Research Program® has confirmed that global warming is
occurring and adversely impacting the Earth’s climate.?* The present rate of global heating is

2l pINAL REPORT TO THE GENERAL ASSEMBLY AND THE ENVIRONMENTAL REVIEW COMMISSION OF THE LEGISLATIVE
COMMISSION ON CLIMATE CHANGE (MAY 2010) (NOVEMBER 26, 2014 10:31 AM),
hitp://climateadaptationnc.nemac.org/LCGCC_Final Repoit 05-20-10.pdf

22 NORTH CAROLINA DIVISION OF AIR QUALLTY, Clearing the Alr, (November 24, 2014, 1:10 PM),
hitp://www.dag.state.nc.us/news/brochures/clearair.shtm! (emphasis added).

3 The U.S. Global Change Research Program (USGCRP}) was established by Presidentlal Initiative in 1989 and
mandated by Congress in the Global Change Research Act (GCRA) of 1990 to “assist the Nation and the world to
understand, assess, predict, and respond to human-induced and natural processes of global change.” The
organization's vision is to produce “[a] nation, globally engaged and guided by science, meeting the challenges of
climate and global change.” Their mission is “to build a knowledge base that informs human responses to climate
and global change through coordinated and integrated Federal programs of research, education, communication, and
decision support.”, (November 24, 2014, 9:40 AM), htip://wwiw.globalchange.gov/about/legal-mandate.

* UNITED STATES GLOBAL CHANGE RESEARCH PROGRAM (USGCRP), Climate Change Impacts in the Unifed
States: Third National Climate Assessment T (2014) [hereinaller Climate Change fupacts], (November 24, 2014,
9:45 AM), http:/nca2014.globalchange.gov/downloads (“Evidence for climate change abounds, from the top of the
atmosphere to the depths of the oceans . . . . Evidence of climate change is also visible in the observed and measured
changes In location and behavior of species and functioning of ecosystems. Taken together, this evidence tells an
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occurring as a result of human activities tha release heat-trapping greenhouse gases (“GHGs”)
and intensify the Earth’s natural greenhouse effect at an accelerated rate, thereby changing
Earth’s climate.” This abnotmal climate change is unequivocally human-induced,? is occurring
1ow, and will continue to occur unless drastic measutes are taken to curtail it.?’” Climate change
is damaging both natural and human systems, and if unrestrained, will alter the planet’s
habitability,?®

A. Greenhouse Gas Emissions are Causing Climate Change to Endanger the Health
and Welfare of Human Beings, Plants, and Animals

According to the United States Environmental Protection Agency (“EPA”™), “the case for
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 “the
evidence points ineluctably to the conclusion that climate change is upon us as a result of
greenhouse gas emissions, that c/imate changes are already occurring that harm owr health and
welfare, and that the effects will only worsen over time in the absence aof regulatory action,”®
North Carolina’s Legislative Commission on Climate Change explicitly found that climate
change is real, that human activity is in part responsible for climate change and that the
Commission should take action to address climate change.’!

Human beings have significantly altered the chemical composition of the Earth’s atmosphere
and its climate system.* Collectively, we have changed the atmosphere and the Earth’s climate

unambiguous story: the planet is warming, and over the last half century, this warining has been driven primarily by
human activity.”).
B 1d, (“Multiple fines of independent evidence confirm that human activities are the primary cause of the global
warming of the past 50 years.”); DEUTSCHE BANK CLIMATE CHANGE ADVISORS, Climate Change: Addressing the
Major Skeptic Arguments 9 (Sept. 2010), (November 24, 2014, 9:45 AM),
Jwww.climateaccess.org/sites/default/ arr_Addressing®420Skeptic%20Argium dft
INTERGOVERNMENTAL PANEL ON CLIMATE CHANGE (IPCC), /PCC Fifth Assessment Report: Climate Change
2 USGCRP, Climate Change Impacts, supra note 25, at 7.
7 Id. at 14 (“The cumulative weight of the scientific evidence contained in this report confirms that climate change
is affecting the American people now, and that choices we make will affect our future and that of future
generations.”); IPCC, AR5 1.2.2, 124 (2013) (“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.”) (key statement from IPCC Fourth Assessment Report). .
B USGCRP, Climate Change Impacts, supra note 25, at § (*While some climate changes will occur slowly and
relatively gradually, others could be rapid and dramatic, leading to unexpected breaking points in natural and social
systems.”),
2Q’Prc:»posed Endangerment Cause or Contribute Findings for Greenhouse Gases Under Section 202(a) of the Clean
Air Act, 74 Fed. Reg. 18886, 18904 (Apr. 24, 2009) (to be codified in 40 C.F.R. Chapter 1) (emphasis added).
% 14, (emphasis added).
3! FINAL REPORT TO THE GENERAL ASSEMBLY AND THE ENVIRONMENTAL REVIEW COMMISSION OF THE LEGISLATIVE
COMMISSION ON CLIMATE CHANGE (MAY 2010) (NOVEMBER 26,2014 (10:31 AM)
://climate: ationne.n CG *inal_Report 05-20-10.pd
** NAOMI ORESKES, The Scientific Consensus on Climate Change, in CLIMATE CHANGE: WHAT IT MEANS FOR Us,
OUR CHILDREN, AND OUR GRANDCHILDREN 65, 93 (Joseph F. C. DiMento & Pamela Doughman eds., 2007) (*We
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system by engaging in activities that produce or release GHGs into the atmosphere.”® Carbon
dioxide (“CO,”) is the key GHG, and there is abundant 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 CO; resulting from historic and
present human activities has altered the Earth’s ability to maintain the delicate balance of energy
it receives from the sun and that which it radiates back out into space.*

In 2013, the CO, concentration in our atmosphere exceeded 400 ppm for the first time in
recorded history*® (compared to the pre-industrial concentration of 280 ppm).>” The monthly
average atmospheric CO, concentration for May 2014 was 401.88 ppm and the present annual
mean is approximately 397 ppm.*® Current atmospheric CO, concentrations are the highest they
have been in the last 800,000 years.*

Humans not only continue to add CO; into the atmosphere at a rate that outpaces its removal
through natural processes,'® but the current and projected COz increase is about one hundred
times faster than any that has occurred.over the past 800,000 years."! This increase has to be

itave 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.”).

B .

3 See James E. Hansen et al., Target Atmospheric CO2: Where Shauld Humanity Aim? 2 THE OPEN ATMOSPHERIC
SCIENCE JOURNAL 217, 217-231 (2008), (November 24, 2014, 10:30 AM),

hitp://www.columbia.edw~jeh 1/2008/TargetCO2_20080407.pdf

35 JOHN ABATZOGLOU ET AL., 4 Primer on Flobal Climate Change and Its Likely Impacts, in CLIMATE CHANGE!
WHAT IT MEANS FOR US, OUR CHILDREN, AND OUR GRANDCHILDREN, 15-22 (Joseph F. C. DiMento & Pamela
Doughman eds., 2007).

3 NOAA, Greenhouse Gases Continued Rising in 2013, 34 Percent Increase Since 1990, (May 2, 2012),
(November 24, 2014, 10:30 AM),

http://research.noas.gov/News/NewsArchive/LatestNews/Tabld/684/ArtMID/ | 768/ArticlelD/10553/Greenhouse-
gases-continued-rising-in-2013-34-percent-increase-since-1990.aspx (“We continue to turn the dial up on this
‘electric blanket’ of outs without knowing what the resulting temperatures will be.”).

37 IPCC, ARS, supra note 26, at TS.5.7.2, 100; NAT'L SCI AND TECH. COUNCIL (NSTC), Sclentific Assessment of the
Effects of Global Change on the United States 2 (May 2008) [hereinafter Sclentific Assessment], (November 24,
2014, 10:30 AM), hitp://downloads.globalchange.gov/cosp/CCSP_Scientific_Assessment_Full.pdf;
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 (Dec. 9, 2009) [hereinafter
TS Endangerment Findings], (November 24, 2014, 10:35 AM),
http://www,epa.gov/climatechange/Downloads/endangerment/Endangerment_TSD.pdf,

38 Scripps, CO2 Data — Mauna Loa Observatory, (November 24, 2014, 10:45 AM), hitp://coZnow.org/Current-
CO2/CO2-Now/. _

3 DIETER LUTHI ET AL., High-resolution carbon dloxide conceniration record 650,000~ 800,000 years before
present 453 NATURE 379, 379-382 (May 2008), (Novembor 24, 2014, 10:36 AM),
http://svwyv.nature.conv/nature/journal/vd 53/n7193/full/nature06949.html (Prior to this publication it was accepted
atmospheric CO2 record extended back 650,000 years, but now research indicates that the record can be extended
800,000 years, or two complete glacial cycles).

0 BPA, TS Endangerment Findings, supra note 38, at ES-2 (“Atmospheric GHG concentrations have been
increasing because anthropogenic emissions have been outpacing the rate at which GHGs are removed from the
atinosphere by natural processes over timescales of decades to centuries.”).

1 LOTHI, supra note 40, at 379-382,
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considered in light of the lifetime of greenhouse-gases in the atmosphere, In particular, a
substantial portion of eve?/ ton of CO, emitted by humans persists in the atmosphere for as long
as a millenniuni or more,* The current concenttation of CO; in the atmosphere, therefore, is the
result of both historic and current emissions. What this means is that the impacts associated with
the CO;, emissions of today will be mostly borne by our children and future generations.

Changes in different aspects of Earth’s climate system over the last cenlury 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 yeats ago).? Collectively, these changes cannot be
explained as the product of natural climate variability alone.™ A large huiman contribution
provides the best explanation of observed climate changes,*’

These well-documented and observable impacts from the changes in Eartl’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 in the pipeline is mostly
attributable to climate mechanisms that slowly heat the Earth’s climate system in response to
atmospheric CO,.*8

B. Temperature Increases are Consistent and Trending Upwards

One key observable change due to the increased concentration of CO; in the atmosphere is
the rapid increase in recorded global surface temperatures.” As a result of increased atmosphetric

?Hansen, Target Atmospheric CO2: Where Should Humanity A im?, supra note 35, & 220; see aiso EPA, TS
Endangerment Findings, supra nole 38, 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 {ew
centuries, and the last 20% may remain in the atmosphere for thousands of years,"); Abatzoglou, supra note 36, at
29 ("Since CO2 has a lifetime of over one hundred years, thesc emissions have been collecting for many years in the
atmosphere.”),

*3 USGCRP, Climate Ciiange Impacts, supra note 25, at 23,

“ 1d. at 24.

** Susan Solomon et al., /rrevarsible climate change due to carbon dioxide emissions, 106 PNAS 1704, 1704-09
(Feb. 10, 2009), (November 24, 2014, 10:45 AM), http:/www.pnas.org/contept/] 06/6/1704.fulf.pdfHhtml; IPCC,
ARS, supranote 26, at 15.

8 USGCRP, Climate Change impacts, supra note 25, at 7.

¥ EPA, TS Endangerment Findings, supra note 38, at 26.

*® FRED PEARCE, WITH SPEED AND VIOIENCE; WHY SCIENTISTS FEAR TIPPING POINTS [N CLIMATE CHANGE 101-04
(2007), (November 24, 2014, 10:45 AM), hitp://www.gel.org uk/Documents/wsav.pdf; IPCC, 4RS, supra note 26, at
1.2.2, 128-29.

Y NSTC, Scientific Assessment, supra note 38, at 51; IPCC, ARS, supranote 26, at 1.3.1, 131; USGCRP, Climate
Change lmpacts, supra note 25, at 22; EPA, 78 Endangerment Findings, supra note 38, 26.30; Nat'l Aeronautics
and Space Admin. (NASA) & Goddard Institute for Space Studies (GISS), Global Surface Temperature,
hitp://climate.nasa.gov/keyindicators/figlobalTemp (illustrating the change in global surface temperatures) (last
visited June 10, 2014). :
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GHGs from human activities, based on fundamental scientific principles, the Earth has been
warming as scientists have predicted.®® The increased concentrations of GHGs in our atmosphere
have raised global surface temperature by 0.85°C (1.4°F) from 1880 to 2012.%' In the last
century, the Earth has warmed at a rate “roughly ten times faster than the average rate of ice-age-
recovery warming,”*

Because of year-to-year variations in these thermometer readings, as with daily readings,
scientists compare temperature differences over a decade to determine patterns.”® Employing this
decadal scale, the surface of the planet has warmed at a rate of roughly 0.12°C per decade since
1951.5 Global mean surface temperature has been decidedly higher during the last few decades
of the twentieth century than at any time during the preceding four centuries.”® Global surface
temperatures have been rising dramatically since 1951, and 20 10-tied for the hottest year on
record, while “[t]he year 2013 tied with 2009 and 2006 for the seventh warmest year since
1880.56 April 2014 tied with April 2010 as the warmest April globally since 1880.5

The dramatic increase of the average global surface temperature is alarming. It has become
quite clear that the past several decades present an anomaly, as global surface temperatures from
2000-2009 are registering higher than at any point in the past 1,300 years.” The _
Intergovernmental Panel on Climate Change (“IPCC”) has observed that “[w]arming of the
climate system is unequivocal.”59 The United States Environmental Protection Agency (“EPA™)
has recognized the scientific consensus that has develoged on the fact of global warming and its

cause: the Earth is heating up due to human activities.®

9 1PCC, ARS, supra note 26, at TS2.2.1, 37; USGCRP, Climate Change Impacis, supra note 8, at 22; EPA, TS
Endangerment Findings, supra note 38, at 48.

SUIPCC, ARS, supra note 26, at B.1, 5; NASA, Climate Change: Key Indicators,
hitp://climate.nasa.gov/koy_indicators#globalTemp (last visited June 12, 2014).

2 NASA, NASA Earth Observatory, How is Today's Warming Different from the Past?, (November 24, 2014, 10:50
AM), httg:/[egrthgbscrvagorz.ngg:gov/Feamrcs/GlobalWarming[p_ach.ghp_

53 1PCC, ARS, supra note 26, at TS.2.2.1,37.

*Id atB.1, 5.

55 The Nat'l Academies Press (Board on Atmospheric Sciences and Climate), Swface Temperature Reconstructions
for the Last 2,000 Years 3 (2006), November 24, 2014, 10:50 AM),

SNASA, Global Climate Change — Global Surface Temperature, (November 24,2014, 10:51 AM),
hitp://climate.nasa.gov/key_indicators#globalTemp; NASA, Globql Climate Change: Vital Signs of the Planet,
(November 24, 2014, 10:50 AM), http:/climate.nasa.gov/ (*January 2000 to December 2009 was the warmest
decade on record.”).

STNOAA, Global Analysis-April 2014, available at hitp:/Avww.ncdc.noaa.gov/sotc/global/ (last visited June 12,
2014).

S8 USGCRP, Climate Change Impacts, supra note 25, at 23.

9 IPCC, ARS, supra note 26, at B, 4.

% BPA, TS Endangerment Findings, supra note 38, at ES-2 (“Warming of the climate system is unequivocal, ag 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-20th century is very likely due to the observed increase in anthropagenic GHG concentrations.”)
(emphasis added), )
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Changes in many different aspects of Earth’s climate system ovet the past century are
consistent with this warming trend. Based on straightforward scientific principles, human-
induced GHG increases lead not only to warmin% of land surfaces,®' but also to the warming of
oceans,*? increased atmospheric moisture levels,® rises in the global sea level,* and changes in
rainfall®® and atmospheric ait 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 its amazing ability to
absorb enormous amounts of heat before exhi biting any indication thereof.% 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.’®

In North Carolina, average temperatures are expected to rise by 4-5°F in the winter and 6-7°F
in the other seasons by 2100 as a result of CO; and other GHG emissions, producing more
intense and frequent heat waves.”' The cxpected results include reduced recreation and toutism,
increased demand for electricity for cooling, reduced agricultural production, and an increase in
heat-related injury and death.”?

C. Sea Level is Rising

As expected, global sea levels have risen as a result of increasing CO; emissions.” Sea levels
have been rising at an average rate of 3.2 millimeters per year (0.13 iriches) based on

$UIPCC, ARS, supra note 26, at TS.2.2.1, 37.
Jd. at TS.2.2.3,38. -
 USGCRP, Climate Change Impacts, suprd note 25, at 33; B.D Santer et al., Jdentification of Human-Induced
Changes in Atmospheric Moistire Content, 104 PROCEEDINGS OF THE NATIONAL ACADEMY OF SCIENCES 15248,
15248-53 (Sept. 25, 2007), (November 24, 20(4, 10:52 AM),
hitp://www.pnas.org/content/104/39/1 5248 full.pd frhiml
 IPCC, ARS, supra note 26, at TS.2.6, 46.
5 USQCRP, Climate Change Impacts, supra note 25, at 26, 32-33, 36.
% 1pCC, ARS, supra note 26, at T7S,2.4, 39,
*7 INTERQOVERNMENTAL PANEL ON CLIMATE CHANGE (IPCC}, IPCC Fifth Assessment Report: Climate Change
2013-1Varking Group 11 6.1.1.1, 7 (2013) [hereinafler ARS], (November 24, 2014, 10:55 AM),

ttp://wiww.ipce.chireport/ars/we2/; EPA, TS Endangerment Findings, supra note 38 at ES-2.

USGCRP, Climate Change Impacls, supra note 25, at 560,

% United Nations Environment Programme (UNEP), Clmate Change Science Compendim 2009 26 (2009),
gN ovember 24, 2014, 10:55 AM), htip:/svww.unep.org/compendium2009/,

? 8. Levitus et al., Global Ocean Heat Content 1955-2008 i Light of Recently Revealed Instrumentation Problems
36 J. GEOPHYSICAL RES, LETTERS L07608 {Apr. 2009), (November 24, 2014, 10:55 AM),

%p;//ﬁp.nodc.noaa.gov/publggm,ngdc/woa/PuBLlCATIOMS/g;lheagOS.pdf.
Id

7,

Id. at 34.
7 USGCRP, Climate Change Impacts, supra note 25, at 44; EPA, TS Endangerment Findings, supra note 38, at ES-
3; IPCC, ARS, supra note 26, at B4, 11
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measurements from 1993 to 2010.™ 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 and glaciers, as well as by thermal expansion of the warming oceans,
will cause flooding in coastal and low-lying areas.’® The combination of rising sea levels and
more severe 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
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 immediate threats to the United States from rising seas
are the most severe on the Gulf and Atlantic Coasts.?! Worldwide, hundreds of millions of
people live in river deltas and vulnerable coastlines.”

Tn a comprehensive review of studies on sea level rise in the 21st century published by the
British Royal Society, researchers estimated the probable sea level rise for this century between
0.5 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.®® “Today, rising sea levels are submerging
low-lying lands, eroding beaches, converting wetlands to open water, exacerbating coastal
floading, and increasing the salinity of estuaries and freshwater aquifers.”“ Low-lying lands are
especially vulnerable to sea level rise. Between 1996 and 201 1, 20 square miles of land were
inundated by rising sea levels along the Atlantic coast.®® Scientists have predicted that wetlands
in the Mid-Atlantic region of the United States cannot withstand a 7-millimeter per year tise in

™ IPCC, ARS, supra note 26, at B4, 11.

7S NASA, Climate Change: How Do We Know? - Sea Level Rise, (November 24, 2014, 10;57 AM)
hitp://climate.nasa, gov/evidence/#nod (citing J.A. Church & N.J. White, A 20th Century Acceleration in Global Sea
Level Rise 33 Geophysical Research Letters (2006)).

6 EPA, TS Endangerment Findings, supra wote 38, at ES-7; USGRCP, Climate Change Impacts, supra note 25, al
45,

7 USGCRP, Climate Change Impacts, supra note 25, at 45; EPA, TS Endangerment Findings, supra note 38, at 75.
78 BPA, TS Endangerment Findings, supra note 38, at 86, 118,

™ [PCC, ARS, supra note 26, at E.6, 26,

© EpA, TS Endangerment Findings, supra note 38, at 121,

3 14 ot 128; USGCRP, Climate Change Impacis, supra note 25, at 589 (Annual damage resulting from sea level rise
“in the Gulf region alone could be $2.7 to $4.6 billion by 2030, and $8.3 tc $13.2 billion by 2050.”).

1 EPA, TS Endangerment Findings, supra note 38, at 159,

8 p.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, 168 (2011), (November 24, 2014, 11:00 AM),
hitp://rsta.royalsocietypublishing.ovg/content/369/1934/16 1 full LpdfFhiml,

#1J.S. CLIMATE CHANGE SCIENCE PROGRAM (USCCSP), COASTAL SENSITIVITY TO SEA-LEVEL RISE: A FOCUS ON
THE MID-ATLANTIC REGION 2 (Jan. 2009) [hercinafter Coastal Sensitivity to Sea-Level Rise], {November 24, 2014,
11:05 AM), http://downloads.globalchange.gov/sap/sapd-1/sapd-| -final-report-all.pdf.

8 EPA, Climate Impacts in the Southeast, November 24, 2014, 11:05 AM),
]\tm;[[www.epa.ggy[climgtcchaugelimgacts-adapta;ign[m;ghgas(.htmI#impactscoast, (citing USGRCP, Global
Climate Change Impacts in the United States: Second National Climate Assessment (2009)).
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sea level.s.ms As wetlands are inundated, further impacts from sea level rise will multiply, as
“protection of coastal lands and people against storm surge will be compromised.”’

Glacial and ice cap melting is one of the major causes of global sea level change. When
glaciers and ice caps melt, this adds water to the ocean.® Another cause is that as ocean water
watlns, it expands and takes up more space.® Therefore, “sea level rise is expected to continue
well beyond this century as a result of both past and future GHG emissions from human
activities.”*

The rate of sea-level rise (“SLR™) on North Carolina’s coast has already reached 18 inches
per century, but is projected to accelerate due to climate change, resulting in SLR of 39-55
inches, approximately three to four feet, by 2100.”’ The North Carolina Coastal Resources
Commission recommended adopting a projected SLR of 39 inches by 2100 for policy
development and planning purposes.” This alarming SLR will reslt in damage to coastal
property and infrastructure, a decline in coastal tourism, damage to coastal agriculture and
fisheries, increased flooding, saltwater intrusion into water supplies, and the outright loss of
beaches.”

D. Ocean Acidification

The negative effects of increased CO, emissions are not limited to changes in our climate
systems. Rather, CO; emissions are also having a severc impact on our oceans. As it stands, the
oceans absorb around 30 percent of global CO, emissions.’® This absorption has greatly
mitigated the cffects CO, otherwise would have had on our climate.”® However, the cost of this
mitigation has been a pernicious change in our ocean’s chemistry.”

Ocean acidification is defined as “a reduction in the pH of seawater for an extended })eriod of
time due primarily to the uptake of carbon dioxide from the atmosphete by the ocean.”®” OQver

¥ USCCSP, Coastal Sensitivity to Sea-Level Rise, supra note 85, at 4.
" USGRCP, Clinate Change Impacts, supra note 25, at 402,
:: USGCRP, Climate Change Impacts, supra note 25, at 44.

i .
% 1d. at45. :
L STANLEY R. RIGGS ET AL., THE BATTLE FOR NORTH CAROLINA’S COAST: EVOLUTIONARY HISTORY, PRESENT
CRISIS, & VISION FOR THE FUTURB 3 (201 1).
?? §C1. PANEL ON COASTAL HAZARDS, N.C. COASTAL RES. COMM'N, NORTH CAROLINA SEA-LEVEL RISE
ASSESSMENT REPORT 12 (2010), (November 24, 2014, 11:10 AM),

/{portal.ncdenr.org/c/document_library/get _file?uuid=724b]6de-efof-4487-bddf-

¢l1cb20¢79¢a0&oroupld=38319,
* Woodruff et. al., supra note 21 at 54.
a8 lycia Harrould-Kolieb & Jacqueline Savitz, Acid Test: Can We Save Our Oceans From CO2?, Oceana 2 (2d ed.
2009) [hereinafter Acid Test], available at hitp://ww.salemsound,org/PDF/Acidification_Report-09.pdf (last
visited June 14, 2014),
s Id.
9%
% Washington State Blue Ribbon Panel on Ocean Acidification, Ocean Acidification: From Knowledge to Action,
Washington State’s Strategic Response xi (H. Adelsman & L. Whitely Binder eds., 2012) [hereinafier Strategic
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the last 250 years, humans have increased atmospheric CO; concentrations by 40 percent.’® The
oceans, in turn, have absorbed about a quarter of this C0,.” As CO, has been absorbed and
dissolved in the seawater it has had an acidifying effect.'® As a result, “[o]ver the last 250 years,
the average upper-ocean pH has decreased by about 0.1 units, from about 8.2 to 8.1.”1%" This
drop in pH corresponds with a 30 percent increase in surface ocean acidity.!®

Ocean acidity has been rising at a geologically unprecedented rate, Current%)y, acidity is rising
at least 100 times faster than at any other period during the last 100,000 years.'® There have
been petiods during which atmospheric CO; concentration and oceanic pH have been higher than
today’s-levels. However, the rate at which these levels were reached was much slower than the
rate at which atmospheric CO, and oceanic pH are changing today.'® For example, around 55
million years ago, during the Paleocene-Eocene Thermal Maximum (“PETM’), atmospheric CO;
concentrations increased to around 1800 ppm and the pH of the oceans declined by around 0.45
units over roughly 5000 years.'% This rise in pH resulted in an extinction event, during which
“about half of benthic foraminifera (tiny shelled protists) species went extinct over a 1000-year
period.”106 Today, the rate at which acidity is rising is nearly ten times faster than during the
period leading up the PETM extinction event.'”” The danger here is that the rate of acidification
may outpace the natural capacity of the ocean to buffer the excess CO; levels.'® Scientists have
projected that if anthropogenic CO; emissions continue at present trends, oceanic pH may drop
another 0.5 units by 2100.!% This represents a threefold decrease from pre-industrial times, Such
a drop would also bring oceanic pH outside the natural range of CO,.

Responsé), available al ht;gs://t'ortre;s.\yn.ggv/ecy/gub!icgn’gns/publicgtigns/ 1201015.pdf (fast visited June 14,
2014).

8 1d. at 9.
99

100 ]“{
o1 !d

‘2 1d.

103 yarrould-Kolieb, Acid Test, supra note 95, at 7.

184 washington Shelifish Institute Blue Ribbon Panel on Ocean- Acidification, Scientific Summary of Ocean
Acidification, supra note 98, at 9.

105 17 P, Jardine, Patterns in Palaeontology: The Paleocene-Eocene Thermal Maximum, Paleontology Online (Jan.
10, 2011), available at http://www.palacontologyo fine.com/articles/201 1 /the-paleccene-eacene-t l-maxipjum
(last visited June 12, 2014) (“This warming has been linked to a simitarly rapid increase in the concentration of
greenhouse gases in Eacth’s atmosphere, which acted to trap heat and drive up global temperatures by more than 5
°C in just a few thousand years. The fossil record gives us the means of understanding how life was affected by the
PETM, and so provides an excellent opportunity to study the relationships between evolution, extinction, migration
and climate change.”). .

106 Id-

10? Id-

108 17

19 The Royal Society, Ocean Acidification Due to Increasing Atmospheric Carbon Dioxide vi (2005), available at
h@;/tcomlreef.ggaa.gov/aboutcrcg/stralegy/regrioritization!wgrogp§/resources/g‘,i;ngtelresources[gg royalsociety.pd
£ (last visited June 14, 2014).
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The results of ocean acidification create similar impacts in shellfish and other crustacesns as
osteoporosis creates in humans, ' Many important marine organisms, including shellfish and
corals, require sufficient concentrations of carbohate and bicarbonate in order to build structures,
such as shells, out of calcium carbonate (CaCO3).'" As acidity increases, shells become thinner,
growth slows down and death rates rise''? Calcium carbonate will dissolve in seawater unless the
water is saturated with carbonate ions.'"* Calciunt carbonate also becomes more soluble as
temperature decreases and pressure increases.'" As a result, as depth increases, causing
temperature o decrease and pressure to increase, calcium carbonate becomes more soluble!®
These variables (carbonate ion concentrations, temperature, and pressure) interact to create a
natural barrier, known as a saturation horizon, below which calcium carbonate will dissolve, and
above which calcium carbonate is capable of forming.!'¢ As more anthropogenic CO; has
dissolved, the carbonate ion concentration has decreased causing the saturation horizon for
calcium carbonate to rise.!!” To survive, calcium carbonate-dependent species must live above
the saturation horizon.''® As the saturation horizon rises, it poses a greater threat to calcium
carbonate-dependent marine species by reducing their habitat.''® Without immediate science-
based action to curb carbon dioxide emissions, the oceans undergo mass extinctions of marine
animals, significantly altering the marine food web dynamics, and impacting the lives and
sustenance of coastal citizens, including those in North Carolina.

Duke University researchers have found evidence of dramatic pH changes occurring to North
Carolina’s coastal waters over a short time frame, which are compounded by the long-term
increasing acidification of the oceans. Water samples taken at the marine lab on Piver’s Island
over the course of a year showed variability in the acidity of the watet's that exceeded the
expected change in ocean acldity predicted in the world’s oceans for the next 100-years.!?

"1 NATIONAL OCEANOGRAPHIC AND ATMOSPHERIC ADMINISTRATION, transcript, Ocean Acidification’s Impact on
Oysters and Other Shellfish, available at
ht_tp://www.gmeLnoaa,goy/c92[§§grx/0cenn-l-f\gidiﬁcation%27s+impact+on+oxsterﬁand+oﬁ1§mh§ﬂhgh
(December 4, 2014, 11:20 AM)

" Royal Society, Ocean Acidification Due to Increasing Atmaspheric Carbon Dioxide vi (2005}, at 10.

' NATIONAL OCEANOGRAPHIC AND ATMOSPHERIC ADMINISTRATION, transcript, Ocearn Acidification’s Impact,
supra, note 111, see afso, The Bconomist, Ocean Acidification, THE ECONOMIST, January 18, 2014,
http:/Awvww.economist.com/news/sclence-and-technology/215 423 8-acid-seas-mean-sinaller-more-vulnera

oysters-shrinking-problem (December 4, 2014, 11:35 AM)

' Royal Society, Ocean Acidification Due to Increasing Atmospheric Carbon Dioxide vi (2005), at 10.
14 Id

113 Id:

116 .

1

U8 1d, at 1.

e Id.

120 Zackary 1. Johnson, Dramatic Variability of the Carbonate System at a Temperale Coastal Ocean Site (Beanfori,
North Carolina, USA) Is Regulated by Physical and Blogeochemical Processes on Multiple Timescales, December
17,2013, DOI: 10.1371/Journal.pone,0085117; see also North Carolina Coastal Federation, WORKING
TOGETHER FOR A HEALTHY COAST: Casting New Light on Ocean Acidity, February 2,2014 -
http:/fwww.necoast.org/m/article,aspx?k=8665aea9- 1 |¢7-4cd1-b125-1a5449ccdn0d (December 4, 2014, 10:50. AM)
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In many U.S. East Coast estuaries ocean acidification is quickly threatening shellfish like
Eastern oysters, hard clams, soft-shelled clams, mussels, and bay clams.'?! In 2010, the value of
shellfish landings in Mid-Atlantic and Southeastern coastal states totaled $497 million.'? The

2012 value of North Carolina shellfish aquaculture from commercial landings alone was nearly
$42 million,'”

E. Precipitation Patterns are Being Disrupted

As predicted, precipitation patterns have changed due to increases in atmospheric moisture
levels and changes in atmospheric air circulation patterns, another indicator that the Earth is
warming.'? Moisture levels increase when temperatute increases because warmer air generally
holds more moisture.'? In more arid regions, however, higher temperatures lead to greater
<=,va1;n:>rati(m.l26 These changes in the Earth’s hydrological cycle increase the potential for, and
sevetity 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 fiooding, and will be followed by drought.'?” Droughts in
parts of the midwestern, southeastern, and southwestern United States have increased in
frequency and severity within the last fifty years, coinciding with rising t'en'l})erextm'c’,s.130 Most of
the recent heat waves can be attributed to human-caused climate disruption. 3! Climate change is
already causing, and will continue to result in, move frequent, extreme, and costly weather events
(such as hurricanes).'* The annual number of major tropical storms and hurricanes has increased
over the past 100 years in North America, coinciding with increasing temperatures in the
Atlantic sea surface.'

As the 2010 Russian summer heat wave graphically demonstrated, heat can destroy crops,
trigger wildfires, exacerbate air pollution, and cause increased illness and deaths.” Similar
impacts are ocowrring across the United States. Precipitation and stream temperatures are

12! \ATURAL RESOURCES DiFENSE COUNCIL, bttp://www,nedc,org/oceans/acidification/files/ocean-acidification-
gngzsgcoast.pdf (December 4, 2014, 10:35 AM).
Id

23 NATIONAL OCEANOGRAPHIC AND ATMOSPHERIC ADMINISTRATION, “Annual Commercial Landings by Group,”
httg://www.st.nmfs.nogg,govlst1chplmgrgialllandiuggjgc runc.htm} (December 4, 2014, 11:05 AM).

123 USGCRP, Climate Change Impacts, supra note 25, at 1, 27, 32, 36.

:;: EPA, 7S Endangerment Findings, supra note 38, at 111,

121 ;;di

128 17 at 120-21; USGCRP, Climate Change Impacis, supra note 25, at 43,

19 ppA | TS Endangerment Findings, supra note 38, at 115,

120 17 at 143, 145, 148.

131 YSGRCP, Climate Change Impacts, supra note 25, at 38 (“The summer 2011 heat wave and drought in Texas
was primarily driven by precipitation deficits, but the human contribution to climate change approximately doubles
the probability that the heat was record-breaking.”). :

12 ISGRCP, Climate Change Impacts, supra note 23, at 38.

133 NSTC, Scientific Assessment, supra note 38, at 7.

34 Soe NOAA Earth System Research Lab, The Russian Heat I¥ave 2010 (Sept. 2010), (November 24,2014, 11:11
AM), http://www.estl.noan.gov/psd/csi/moscow2010/,
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increasing in most of the continental United States, The growth of many crops and weeds is
being stimulated with adverse impacts outweighing any short-term benefits. Up to 30 percent of
the millions of species on our planet could go extinct followi ng just a few tenths of a degree
warming above present.'>> Coastal storms and associated storm surges, paired with increased sea
level rise, have the power to erode shorelines, move barrier islands, and disrupt human
habitation." The number of Category 4 and 5 hurricanes in the Atlantic basin has increased
substantially since the early 1980s compared to the historical record that dates back to the mid-
1880s."%7 Although no one storm can be directly linked to climate change, the increase in number
of storms and their intensity is consistent with the increase in GHG emissions. Experts state that
this trend of increasing hurticane intensity is expected to continue, causing increased damage to
critical infrastructure, losses to businesses, storm-related injury and death, human displacement,
and degradation of coastal resources, '

Normally, coastal storm risks would be passed on to insurance companies. However, over 40
percent of the insurance policies written in North Carolina’s coastal area are “Beach Plan”
policies.'* The “Beach Plan” was intended as an insurance plan of last resort where homeownets
and other insureds could turn when they could not purchase satisfactory private insurance,!?
Because this insurance is not purchased on the open market, it is not underwritten by private
insurers and the costs and risks are carried by the citizens of Notth Carolina. In fact, insurance
companies operating in Notth Carolina have recently asked for up to 25-35 percent rate increases
citing the increasing practice of consent-to-rate plans and “Beach Plan” reliance as evidence that
they l<‘:‘z11rmot effectively cover North Carolina’s hutticane risk exposure even under the status
quo.

T'. Crop, Livestock, and Forest Losses are Attributable to Greenhouse Gas Emissions

The disruption in the hydrological cycle due to climate change alters water supplies and
water quality and will impact agriculture in the United States.'* Increaséd heat and associated
issues such as pests, crop diseases, and weather extremes, will all impact crop and livestock
production and quality.' For example, climate change in the United States has produced
warmer suminers, enabling the mountain pine beetle to produce two generations of beetles in a

2 IPCC, ARS, supra note 26, at 4.3.2.5, 30.

13 R16as et al., supra note 92, at 24,

B371J.8. Global Change Research Program, supra note 24, at 398.

138 WOODRUFF et. al., supra note 21 at 42,

139 North Carolina Department of Insurance, 2014 Homeowuners Insurance Rate Hearihg Transcripts, 10-20 Morning
Hearing Transcripts at 30. (November 24, 2014, 11:15 AM),

hitp://www.nedoi.com/P Hearing_Transcripts.aspx.
""North Carolina Departiment of Insurance, (November 24, 2014, 11:15 AM),
htini/www.nedoi.comvhurriclaims/typesofcoverage _beachfairplan.aspx.

12014 Homeowners Insurance Rate Hearing Transcripts, supra note 140, at 31, .

"2 USGCRP, Climate Change hmpacts, supra note 25, at 161; See United States Department of State (USDS), 2074
Climate Action Report (Drafi/Not Final) 6,4 (Sept. 26, 2013) [hereinafter Climate Action Report), available at
htpi/Awww.siate.gov/e/oes/climate/cereport2014/index.htm,

"3 USDS, Climate Action Report, supra note 143.




Ms. Sheila Holman
December 5, 2014
Page 20

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. 4 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 child malnutrition by 20 percent.'"’

In 2007 North Carolina suffered its worst drought in more than 100 years.'*® The frequency
and intensity of droughts in North Carolina is expected to increase in the future due to climate
change.'* This may cause decreased agricultural xprocluction, decreased production of electricity,
water-use restrictions, and reduced water quality. 50 Furthermore, drier conditions due to drought
may increase the frequency and intensity of wildfires.'™!

G. Climate Change is Causing Adverse Humnan Health Impacts

Fossil fuel burning and the resulting climate change are already contributing to an increase in
asthma, cancer, cardiovascular disease, stroke, heat-related morbidity and mortality, food-borne
diseases, and neurological diseases and disorders,"*? The World Health Organization has stated
that “[IJong-term climate change threatens to exacetbate today’s problems while undermining
tomorrow’s health systems, infrastructure, social protection systems, and su%)lies of food, water,
and other ecosystem products and services that are vital for human health.”"* Climate change is
not only expected to affect the basic requirements for maintaining health (clean air and water,
sufficient food, and adequate shelter), but is likely to present new challenges for controlling

¥4 1.8, Climate Change Science Program (USCCSP), IWeather and Climate Extreme in a Changing Climate,
Regions of Focus: North America, Hawail, Caribbean, and U.S. Pacific Islands 15 (June 2008) [hereinafter ¥eather
and Climate Extremes], November 24, 2014, 11:15 AM),
llqusip;[[\gmv,ggci‘grg/dB/PDFslPublications/MSl USCCSP.pdf.

Id.
6 USCCSP & USDA, The Effects of Climate Change on Agriculture, Land Resources, Water Resources, and
Biodiversity, in SYNTHESIS AND ASSESSMENT PRODUCT 4.3 59 (May 2008), (“Many weeds respond more positively
to increasing CO? than most cash crops, . . . Recent research also suggests that glyphasate, the most widely used
herbicide in the United States, loses its efficacy on weeds grown at CO2 levels that likely will occur in the coming
decades.”). :
147 Id.

181 14 at 23,

152 600 THE CENTER FOR HEALTH AND THE GLOBAL ENVIRONMENT, HARVARD MEDICAL SCHOOL, CLIMATE CHANGE
FUTURES: HEALTH, ECOLOGICAL, AND ECONOMIC DIMENSIONS (Nov. 2005), (November 24,2014, 11:18 AM),
hitp://coralreef.noga, gov/aboutcrep/strategy/reprioritization/weroupsiresources/climate/resourcesfce_firtures.pdf;
USGCRP, Climate Change Impacts, supra note 25, at 221-28.

133 WORLD HEALTH ORGANIZATION, ATLAS OF HEALTH AND CLIMATE 4 (Oct. 2012), (November 24, 2014, 11:20
AM), http:/Awvww.who.int/globalchange/publications/atlas/repott/en/.
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infectious disease and even “halt or reverse the *n‘ogress that the global public health community
is now making against many of these diseases,”'s*

H. Climate Change Increases Threats to National Security and Disrupts Global Politics

The changing climate also raises national security concerns, as “climate change will add to
tensions even in stable regions of the world.”"** The U.S, Department of Defense has
acknowledged the severity of climate change and ils connections to national security.'*® The
Quadrennial Defense Review classified climate change as a “threat multiplier.”!*’ Specifically,
“Pentagon leaders have identified three main ways that climate change will affect security:
accelerating instability in parts of the world wracked by drought, famine, and climate-related
migrations; threatening U.S. military bases in arid Western states or on vulnerable coastlines;
and increasing the need for U.S. forces to respond to major humanitarian disasters.”'>® The
United States may experience an additional need to accept immigrant and refugee populations as
droughts increase and food production declines in other countries.'s Tncreased extreme weather
evenits (such as hurricanes) will also present an increased strain on foreign aid and call for
military forces.'s? For instance, by 2025, 40 percent of the world’s population will be living in
countries experiencing significant water shortages, while sea-level rise could cause displacement
of tens, or even hundreds, of millions of people.léf

I. The Public Trust Doctrine Requires North Carolina to Protect its Air Resources

The Public Trust Doctrine holds government responsible, as a petpetual trustee, for the
protection of essential natural resources—such as air, water, and the sea—for the benefit of
present and future generations. Governments, including the State of North Carolina, have a
fiduciary-obligation to protect these essential natural resources, the trust res, for the benefit of all
people, including generations yet unborn. The public trust doctrine is an inalienable attribute of
sovereignty that no government can disclaim.'®* The Public Trust Doctrine traces its roots back
to 530 A.D. to the legal reforms of the Roman Emperor Justinian:

% WORLD HEALTH ORGANIZATION, PROTECTING HEALTH FROM CLIMATE CHANGE: CONNECTING SCIENCE, POLICY,
AND PEOPLE 02 (2009), (November 24, 2014, 11:20 AM),

h!tp:/z\gww.\yho.im/globalchange/publigations/rcpgl-ls/2289241528880/enlindex,html.
155 THE CNA CORP., MILITARY ADVISORY BD., NATIONAL SECURITY AND THE THREAT OF CLIMATE CHANGE
7 (Apr. 1,2007), (November 24, 2014, 11:21 AM), http://wwyy.cna, org/research/2007/national-security-threat-

climatechange.
%6 Keith Johnsen, A Clear and Present Danger, Foreign Policy 3 (May 6, 2014), (November 24, 2014, 11:22 AM),

hitp:/iwwv. foreignpolicy.com/articles/2014/05/06/a clear and present, danger (“Environmental issues, energy
issues-they are all connected, and they are all integrated lito our national security.”),

57 1d. at 3.

158 Id.

149 CNA Corporation, supra note 156, at 7.

' 1,

S 1, at 16.

2 Jitinois Cent. R.R. Co. v. Ilfinois, 146 U.S. 387, 455 (1892).
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By the law of nature, these things are common to mankind—the air, running
water, the sea, and consequently the shores of the sea. No one, therefore, is
forbidden to approach the seashore, provided that he respects habitations,
monume‘?ats, and buildings which are not, like the sea, subject only to the law of
nations,

While early cases recognized matine resources, tidal waters and the submerged lands beneath
them, and navigable waters as public trust resources, the scope of the doctrine as evolved over
the years. Most relevant for the purposes of this Petition, the atmosphere has been recognized in
various Constitutional provisions and cases as a public trust resource. .

In North Caroling, public trust rights are defined in N.C.G.S. § 1-45.1 and referenced
elsewhere in the North Carolina General Statutes and judicial opinions.'® Public trust rights
mean “those rights held in trust by the State for the use and benefit of the people of the State in
common. They are established by common law as interpreted by the courts of this State. They
include, but are not limited to, the right to navigate, swim, hunt, fish, and enjoy all recreational
activities in the watercourses of the State and the right to freely use and enjoy the State’s ocean
and estuarine beaches and public access to the beaches.” '

In North Carolina, the Public Trust Doctrine has already been used to protect the rights of the
public in navigable waters and in the land adjoining them. In Capune v. Robbins, for example,
the North Carolina Supreme Court, citing a New York opinion written by Justice Cardozo,
acknowledged the right of adjoining riparian owners to build piers, but only to the point that it
did not unnecessarily obstruct the public’s right.'" In State ex rel. Rohrer v. Credle, the
defendant argued he had acquired rights to an oyster bed under navigable waters through
prescription, The North Carolina Supreme Court, in the context of title under navigable waters,
stated that the lands were held in trust by the State for the benefit of the public. Furthermore, the
Court stated that under the Public Trust Doctrine, properly subject to the public trust could only
be regulf.ted ot disposed of if it could be done without substantial impairment of the public’s
interest.

The atmosphere, a most critical natural resource essential to human existence, is an asset that
belongs to all people and the State of North Carolina holds it in trust for all citizens of North
Carolina, Under North Carolina’s public trust law, the atmosphere is held in trust by the State for
the benefit of its citizens similar to navigable waters and the land adjacent. Thus, the State has an
obligation to ensure that emitters of GHGs do not intrude on the public’s rights by actingina

163 ustinian, Institutes, 1.2.1, 2.1.1 (T. Sandars trans. 1 Am. Ed n. 1876).
181 See, e.g., Robinson Twp. v. Commonwealth, 83 A.3d 901, 955 (Pa. 2013) (plurality opinion); Hi CONST. art X1, §
!

18 N.C.G.S. § § 113-131, N.C.G.S. § 113A-134.2; see also, Friends of Hatteras Island Nat'l Historic Maritime
Forest Land Trust for Pres., Inc. v. Coastal Res. Comm'n, 117 N.C.App. 556, 574 (1995).

16 N.C.G.S. § 1-45.1 (emphasis added).

6 Capune v. Robbins, 160 S.E.2d 881 (NC Sup.Ct. 1968).

188 Gyate ex rel. Rohrer v. Credle, 369 S.E.2d 825 (NC S.Ct. 1988), citing lilinois Cent. R.R. Co. v, lllinois, 146 U.S,
387 (1892),
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manner that substantially impairs the atmosphere and the environment, The State is not allowed
to cede its responsibility to protect the atmosphere and cannot allow property subject to the
public trust, such as the atmosphere, to be substantially impaired by excessive GHG emissions.

In addition, continued failure to protect the almosphere from the adverse.impacts of climate
disruption will impair the public’s rights of use in waters. Streams and rivers will dry up, flood,
or both. Seashores will disappear in front of seawalls and groynes designed to protect structures
but sacrificing beaches. Failure to act is an abdication of responsibility, This Commission cannot
continue to ignore this pressing problem without violating its public trust duties to North
Carolina’s youth, such as Hallie.

J. North Carolina’s Emissions are Significant Globally

The most direct way to significantly reduce the severity of climate change is to reduce
greenhouse gas emissions, such as CO,.'® Of course North Carolina cannot solve climate change
on its own and other states, the federal government, and other countries must also do their patt to
reduce their CO; emissions, However, it is important to note that North Carolina’s carbon
dioxide emissions are significant globally. If North Carolina were a country, it would be the 39th
largest CO, emitter in the world, out of 216 countries and territories (based on 2012 emissions
data).'™ Thus, while North Carolina cannot solve climate change on its own, a solution to
climate change must include emission reductions from North Carolina.

Please see the film Thin Ice: The Inside Story of Climate Science, a copy of which is attached
hereto and incorporated herein as Exhibit D. The film is also available to be streamed online at

http://thiniceclimate.org/. :

Given the harmful impacts of climate change discussed above and North Carolina’s
contribution to global carbon dioxide emissions, the Division of Air Quality should adopt the
rule proposed in this Petition to reduce North Carolina’s share of global CO; emissions.

(4) Provide u statement of the effect on existing rules or orders,

A. Effect on N.C.G.S. § 62-133.8

The Renewable Energy and Energy Efficiency Portfolio Standard (“REPS”) requires electric
utilities in the State to increase the renewable energy in their portfolios to 12.5 percent by
2021,'"" If carbon dioxide emissions are reduced pursuant to the rule proposed in this Petition by
shifting electricity generation from carbon-intensive coal-fired plants to renewable sources such

' 11,8, Global Change Research Program, sipra note 24, at 815,

" This figured was calculated after comparing North Carolina’s 2012 CO2 emissions with the CO2 emissions from
each couniry. The emissions data for other countries is available from U.S. Energy Information Administration,
available at http://www.eia.gov/cfapps/ipdbprojectIEDIndex3.cfimid=90&pid=44&aid=8.

1 See N.C.G.S. § 62-133.8.
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as wind and solar, (and reducing emissions from other sources set forth in Table 2 herein)
compiiance with the proposed rule will be consistent with and support compliance with REPS,

B. Effeet on N.C.G.S. § 143-215.107D

The amount of nitrogen oxide and sulfur dioxide that certain coal-fired power plants may
emit is limited by N.C.G.S. § 143-215.107D. If carbon emissions are reduced pursuant to the rule
proposed in this Petition by shifting electricity generation away from carbon-intensive coal-fired
plants, emissions of nitrogen oxide and sulfur dioxide from those plants will also be reduced.
The proposed rule will thus encourage compliance with § 143-215.107D.

C, Effcet on N.C.G.S. § 150B-19.3

N.C.G.S. § 150B-19.3 prohibits North Carolina agencies from adopting certain
environmental rules that are more stringent than their federal counterparts. The rule proposed in
this Petition does not presently conflict with § 150B-19.3 because there are no federal rules in
force that limit carbon dioxide emissions. Even if the EPA promulgated a carbon dioxide
emission reduction goal through the Clean Power Plan, the proposed rule in this Petition would
not conflict with that rule because the rule proposed in this Petition does not seek to only limit
emissions from power plants but rather seeks emission reductions from all sources. Thus, there
would still not be a federal counterpart that the rule proposed in this Petition would conflict with.

Furthermore, it is important to note that any federal regulations on carbon dioxide emissions
would only be a floor and that under federal law, states would be allowed to enact more stringent
regulations, If N.C.G.S. § 150B-19.3 impeded North Carolina’s authority to reduce greenhouse
gas emissions in such a way that led to violation of North Carolina’s constitutional mandate “to
contro! and limit the polluticn of our air and water” and to protect “in every other appropriate
way to preserve as a part of the common heritage of this State its forests, wetlands, estuaries,
beaches, historical sites, open lands, and places of beauty™'’? than such an application of
N.C.G.S. § 150B-19.3 would be unconstitutional; a statute cannot displace a constitutional
obligation,

D. Effect on N.C.G.S. § 143-215.107

N.C.G.S. § 143-215.107 empowers the Environmental Management Conunission to develop
air quality standards. The proposed rule does not conflict with the statute but rather would help
the Commission fulfill its statutory obligations.

E. Effect on EPA’s proposed Clean Power Plan

The EPA recently proposed a rule known as the Clean Power Plan that would require Notth
Carolina to reduce its CO, emissions from existing, fossil-fuel fired Electric Utility Generating

2 N.C. CoNST. art. XIV § 5.
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Units.'” Adopting the rule proposed in this Petition would encourage compliance with the Clean
Power Plan if North Carolina chooses to accomplish the proposed CO; reductions by limiting
CO;, emissions caused by electric power generated by burning fossil fuels, The EPA has pointed
out that “[State] Programs already in place . . . would apply toward the state’s 2030 CO,
emilssi’?l%goal. Thus, states with existing programs will be better positioned to achieve the

goals.

(5) Provide copies of any documents and data Supporting the proposed rule(s).

Supporting documents/evidence are attached as:

Exhibit A — dssessing “Dangerous Climate Change”: Required Reduction of Carbon
Emissions to Protect Young People, Future Generations and Nature, by Dr. Pushker A.
Kharecha, co-author with Dr. James Hansen

Exhibit B ~Measuring the Impacts of Climate Change on North Carolina Coastal
Resources, by Okmyung Bin, Chris Dumas, Ben Poulter, & John Whitehead, (2007).

Exhibit C — Measuring the Impacts of Sea-Level Rise on Coastal Real Estate in North
Carolina by Okmyung Bin (2008).

Exhibit D — THIN Ice: THE INSIDE STORY OF CLIMATE SCIENCE; 2013; A David
Sington/Simon Lamb Film (The University of Oxford and Victoria); (The film is enclosed and

can be streamed at the link at http:/thiniceclimate.org/.)

(6) Provide a statement of the effect of the proposed rule on existing practices in the area
involved, including cost factors for persons affected by the proposed rule(s).

A, The Costs of Action are Largély at the Discretion of the Committee but Some
Guidance can be Provided.

Although the proposed rule provides the Conunittee with broad discretion how the goals will
be achieved, some preliminary information on the costs of the proposed rule can be provided.
There are strengths and weakness to the different approaches, Under EPA’s authority through the
Clean Air Act of 1970, this summer the EPA proposed the Clean Power Plan. This proposal is
targeted at lowering the GHG emissions at fossil fuel-fired power generators. Under the plan, the
EPA will create a target CO, emission goal and leave implementation to the states to determine
how best to comply.'” The EPA provides some recommendations such as: renewable energy
standards; efficiency improvements; switching power generators to natural gas; carbon storage
technology; and matket-based trading programs.’”® Others have suggested compliance could be
met more efficiently under a carbon tax.!”’ Furthenmore, whatever steps are taken earlier will

173 See 79 Fed. Reg. at 34830,
"M Jd at 34839.
' EPA, Clean Power Plan Proposed Rule, (November 24, 2014, 11:41 AM), hitp:/Avww2.epa.gov/earbor-
llution-stapndards/clean-power-plan-proposed-rule.
7Y EPA, Fact Sheet: Clean Power Plan, The Rolo of the States, (November 24, 2014, 11:42 AM),
httpi//wwiv2. epa.gov/sites/production/files/2014-05/documents/20| 40602fs-states-tole.pdf.
""" Michael Wara et. al., How the EPA Should Modify lts Proposed 111(d) Regulations to Allow States to Comply By
Taxing Pollution, THE BROOKINGS INSTITUTION, Octobet 28, 2014, (November 24, 2014, 11:45 AM),
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apply towards compliance at the time the proposal becomes law. Now is the time to get out
ahead of forthcoming regulation and take ownership of the probiem.

i,  Market Based Approaches

Both the International Monetary Fund and the Organisation for Economic Co-operation and
Development (“OECD”) have recommended carbon emission taxes and trading systems as the
most effective and least expensive methods to regulate CO; emissions.'”® This revenue can be
reinvested into the State either to further green technology or other legislative goals. To date,
California has generated over 850 million dollars through the state’s auction-based, emissions
trading program and has plans to earmark the money for infrastructure reinvestment and
affordable housing among others.'”

At the economic level, carbon taxation and cap and trade systems functionally operate the
same. Both systems encourage greater efficiency in allocating resource and investment in green
technology to avoid paying an emission-based fee.'® Under a trading policy, the maximum
amount of CO, emissions is set and the trade price is determined by the market; the
environmental impact is known but the economic impact is unknown. Under a taxing policy, the
environmental impact must be guessed at but the price per emission is set by the tax rate. The
price for this economic certainty is an unknown environmental impact—difficult to reconcile
with our proposed rule. However, a carbon tax {s cheaper to administer, provides greater pricing
predictability for Qlanning purposes, is less volatile, and works better with additional GHG-
reducing policies. 8l

Creating governmental market-based approaches to mitigating CO; is in line with current
business practices. Many companies are already taking into account possible carbon taxes and
cap and trade programs in internal planning. ConocoPhillips calculates cost of carbon emissions
in determining potential revenue at a price between 8 and 46 dollars a ton. 182 Shell applies a
carbon price of 40 dollars per ton to some cutrent operations in an effort to determine its high
polluting facilities and to quantify its risks. 183 Disney actually taxes the cost of its investments in

http: ; i ly-taxing-pollution-wata-

lruigui_a (last visited November 11, 2014).
8 OECD, Carbon Taxes and Emissions Trading are Cheapest IVays of Reducing CO02, OECD Says, (November 24,

2014, 11:47 AM), http:/iwww.oecd.or n-taxes-and-emissions-trading-are-cheapest-ways-of-
reducing-co2.htim; IMF, Climate, the Environment, and the IMF, (November 24, 2014, 11:48 AM),

htipi//www.imf.org/external/np/exi/facts/enviro.htm. (Though, the IMF encourages that any cap-and-trade program
be designed to mimic a tax program.).

19 California’s 2014-15 planned expenditures on Environmental Protection are available af
htrtg://ﬂww.ebu(_lgeg,ca.aov/ZO 14-15/pd/BudgetSummary/EnvironmentalProtection.pdf pp. 104-09

187 2 wrence H. Goulder & Andrew R. Schein, Carbon Taves vs. Cap and Trade: A Critical Review, CLIMATE

%lANGB ECONOMICS, Vol. 4, No. 3 (2013).
Id

183 1d
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carbon offsets against its subsidiaries in proportion to their carbon pollution.'® Businesses are
already braced for change; it is time for the State, as trustee of the public’s air, to seize
ownership of the problem,

ii.  Government Subsidies

A multi-national survey conducted by the OECD (o determine the effective prices of carbon
emissions found that capital subsidies and feed-in tariffs are currently the least efficient method
of abating carbon emissions, Feed-in tariffs are policies that encourage the development of
renewable energy- by allowing targeted energy sources to charge more for the energy they
produce. In the electricity generation sector, on average, carbon abatement costs more than one
hundred and fifty dollars per ton of CO, abated using capital subsidies and feed-in tariffs and, in
some cases, cost as much as eight hundred dollats per ton. '35

Another study, when postulating a relatively high social cost of carbon globally, noted that
many sources of renewable energy were actually cheaper than energy generated by fuel-fired
plants due to the damage CO, causes to the envitonment.'®8 This social cost reflects the fact that
those most impacted are developing countries in regions that will be disparately affected by
climate changes. This indicates that, if desired, feed-in tariffs could be used to ameliorate some
of the social costs of carbon emissions.

ifi. Natural Gas

While the rule proposed in this Petition does not mandate a particular method for achieving
the four percent annual reduction in CO, emissions, one possible method is phasing out coal-
fired electric generation capacity in favor of less carbon-intensive methods. REPS already
requires electric utilities to maintain 12.5 percent of their portfolios with renewable sources by
2021."" Assuming electric utilities satisfy that requirement with zeto-emissions methads such as
wind, solar, or hydroelectric generation, replacing the remaining coal portfolio with natural gas
would help satisfy the four percent annual reduction of Statewide CO, emissions required by the
tule proposed here. Approximately three percent of the reductions could come through REPS
compliance and replacing coal with natural gas. The temaining one percent could come from
transitioning from fossil fuels as an electricity source to renewable enetgy (see § 6.A.v below for
mote on this additional one percent). After REPS requiréments are satisfied, the cost of replacing
the electricity generated by coal-fired plants with natural gas-fired plants is approximately $2.67
billion, See § 7.F infra for calculations,

v, Carbon Dioxide Capture and Sequestration

f84 Id.

"** OECD, Effective Carbon Prices 52 fig. 3-7.

% Skeptical Science, The Economic Impacis of Carbon Pricing, (Navember 24, 2014, 11:53 AM),
hitp:rwww. skepticalscience, cont/co2-fimils-economy-advanced. him.

¥'N.C.G.S. § 62-133.8(b).
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Carbon dioxide capture and sequestration (“CCS") has been suggested as a potential method
to prevent CO; from entering the atmosphere. The premise is that CO, emissions can be
prevented from entering the atmosphere by capturing the gas at the point of entry, transporting it
_ and injecting it into underground formations of non-porous rock. An international study has
suggested that the relative cost of abating CO; emissions with CCS could cost approximately 25
to 37 dollars per ton of emissions abated by 2030.'%8

A 2007 study on the feasibility of carbon capture and sequestration concluded that it was
“not economically or technically feasible within North Carolina” because the state lacks the
capacity to store much more than three years of worth of captured CO.. The study points out that
CCS “may be viable if the captured CO; is piped out of North Carolina and stored elsewhere.”'%
This would require prohibitive investment necessitating new pipelines to be created to transport
the emissions.

There are possible alternatives. The Southeast Regional Carbon Sequestration Partnership
maintains a field site at a coal seam in Russell County Virginia where CO, emissions might be
transported.'*® Furthermore, a move recent preliminary study than the 2007 study suggests that
there may be possible CCS sites in Dare, Hyde, and Tyrrell counties near Nucor Corporation and
Weyerhaeuser NR Co. plants.

Although Carbon Capture and Sequestration has been suggested as a potential method of
abating CO; emissions, at least-in North Carolinag, it is not the most efficient alternative due to
lack of storage capacity in the state.

v. Renewable Energy, Energy Efficiency Measures, and Energy Conservation
Measures

Other measures that would help North Carolina achieve the proposed rule would be tor
develop renewable energy projects, including wind and solar, and promote energy efficiency and
energy conservation measures. The costs associated with these projects vary. However,
according to one expert’s analysis, the cost of eliminating CO, emissions from fossil fuels used
to generate electricity is between $10-40 per metric ton of CO> emissions.'”! Assuming that three
percent of emissions reduction would come from meeting the REPS requirement and
transitioning from coal to natural gas (as described in § 6.A.iii above), an additional one percent
of emission reductions could come from replacing fossil fuels with rencwable energy sources for
electricity generation. As explained more in § 7.G below, it would cost approximately $1.34

188 per. Anders Enkvist et. al., 4 Cost Curve for Greenhouse Gas Reduction, THE MCIKINSEY QUARTERLY 2007: 1,
43, (Euros converted to dollar values).

18 Eric Williams, Nora Greenglass, and Rebecca Ryals, “Carbon Capture, Pipeline and Storage: A Viable Option for
North Carolina Utilities?” Working paper prepared by the Nicholas Institute for Environmental Policy Solutions and
The Center on Global Change, Duke University at 3, (November 24, 2014, 11:26 AM),
https:/nicholas.duke.edw/cgc/news/earboncapture.pdf,

1% The Southeast Regional Carbon Sequestration Parinership operates a Coal Seam Project in North Carolina, more
information available at http://www.secarbon.org/ (November 24, 2014),

9 Atjun Makhijani, Carbon-Free, Nuclear-Free: A Roadmap for U.S. Energy Policy, 23-24 (IEER Press aud RDR
Books, 2007),
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billion-in total (i.e., not annually), between 2016 and 2025, to reduce CO, emissions by an
additional one percent by using renewable energy sources for electricity generation.

While reducing carbon dioxide emissions does require a short-term increase in spending, in
the long-term thesc costs would be largely or fully offset by reduced energy costs and other
benefits. For example, new jobs would be created in the renewable energy sector that could boost
North Carolina’s economy. In short, any short-term costs would be outweighed by long-term
economic benefits,

When considering the costs of reducing emissions, it is also important to consider damages
‘avoided by reduced emissions. The federal government has developed the social cost of carbon
(“SCC™) analysis to estimate the climate benefits of rulemaking that seek to reduce CO,
emissions.'”* The SCC represents the value of damages avoided by a reduction in CO; emissions.
The EPA and IPCC both note that the SCC does not include all damages and is likely to
underestimate the damages. Nevertheless, it can be a helpful tool when considering the benefits
of a proposed rule. For 2015, the “central value” (or average) SCC'is $37 per metric ton of -
CO,."" This means that the benefit of emission reductions §$37 a ton) outweighs the average
estimated cost of emission reductions ($25 per metric ton)'*! and thus it makes sound economic
sense to reduce CO, emissions and replace fossil fuels with renewable energy sources.

i, Summary

Depending on how the Commission chooses to implement the rule proposed in this Petition
the costs will vary. However, the preceding sections provide important guidance on differetit
ways in which the Commission could achieve the emissions reductions sought in the proposed
rule and analysis on the economic impacts. The Petitioner feels strongly that North Carolina
should be transitioning away from all fossil fuels as a source of electricily generation and
transportation and should be aggressively pursuing renewable energy sources. Pursuing
renewable energy sources makes economic sense and is best for the health of the atmospheric
resource.

B. The Costs of Inaction are Substantial and Impact a Surprising Swath of Economic
Sectors Including Real Estate, Recreation, Infrastructure, Agriculture and Human
Lives.

While the cost of reducing CO, emissions from fossil fuels may seem high, the costs of
inaction far exceed the costs related to reducing CO, emissions.'®® The effects of unmitigated

B1BPA, The Social Cost of Carbon, (last accessed Dec. 4, 2014, 3:00 PM), available at
hitp:/Avwiw.epa.goviclimatechange/EPAactivities/economics/sce.html

1% 1d, (The central value is determined by calculating the average value of the 5% average ($12), 3% average ($39),
and 2.5% average ($61)).

1% This $25 figure was arrived at by taking the average of the $10-40 estimate noted {n the first paragraph of this
sub-section.

19 CTR. FOR INTEGRATIVE ENVTL. RESEARCH, UNIV. OF MD., ECONOMIC IMPACTS OF CLIMATE CHANGE ON NORTH
CAROLINA 4 (2008).
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climate change are expected to impose serious costs on the value of coastal real estate, beach
tecreation, agriculture, infrastructure, and human health. The costs of restricting CO; emissions

are sma[lé 6in comparison. When possible, all dollar amounts below have been normalized to 2014
dollars.

i Adopting the proposed rule will help prevent lost property value in North Carolina’s
coastal communities.

Compared to the recommended projection of 39 inches of sea level rise by 2100,'" a
projection of 26 cm (about 10 inches) of SLR by 2080 is extremely conservative. Even given that
conservative projection, SLR caused by unmitigated climate change will still have a devastating
impact on coastal property value. A study of four representative North Carolina coastal counties
(Dare, Carteret, Bertie, and New Hanover) estimates the results of unmitigated SLR below.'*®
All figures represent the present value of property that will be lost given SLR of 26 cm by 2080.
Propetty is considered “lost” when the projected SLR would inundate a property based on its
present elevation above sea level.'

In New Hanover County, over $191 million in residential and $99.49 million in non-
residential property will be lost.2® In Dare Countz', $1.55 billion in residential and $904.25
million in non-residential property would be lost, 0! 14 Carteret County, $152.39 million in
residential and $80.6 million in non-residential property would be lost2% In Bertie County,
$12.59 million in residential and $5.04 million in non-residential property will be lost. 2

In sum, $2.5 billion of property value is projected to be lost given the conservative
assumption of 26 cm of SLR, far less than the recommended 39 inch SLR projection.
Furthermore, that figure represents propetty lost in just four of North Carolina’s twenty coastal
counties, so it dramatically understates total potential losses, It bears reiterating that this loss is
driven solely by real property damages. These numbers do not reflect the losses cost by business
migration and closings or by displaced human populations. By adopting the proposed rule to
limit CO, emissions, DAQ can help mitigate climate change-induced SLR mitigating the costs it
will impose on coastal property owners.

196 Accomplished using the Bureau of Labor Statistics CPI Calculator avallable at http://data.bls.gov/cgi-
bin/cpicale.pl. (hereinafter “CPI Inflation Calculator”). Original dollar amounts are variously in 2004 and 2006
dollars, and can be found in source citations.

197 561, Panel on Coastal Hazards, supra note 93 at 12.

198 Ok MYUNG BIN, CTR. FOR NATURAL HAZARDS RESEARCH, B, CAROLINA UNIV., MEASURING THE IMPACTS OF
SEA-LEVEL RISE ON COASTAL REAL ESTATE IN NORTH CAROLINA (2008), (November 24, 2014, 11:30 AM),
http://wwiw.ecu.edu/cs-cas/hazards/upload/bii.pdf.

14, at 2.

M rd, at 16,

® 14 at19.

2 14, at 22,

™ /d. at 24,
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ii. Adopting the proposed rule will help prevent reduced recreation on North Caroling’s
beaches.

Recreational beach trips, including shore fishing trips, will be impacted by climate change-
induced SLR.2% In assessing the impact of SLR on beach recreatiot, both (1) welfare costs to
beachgoers in the form of fewer beach trips and lower quality beach trips and (2) reduced trip
expenditures on regional economnic activity are considered. All figures presented here are based
on the conservative assumption that there will be no population or income growth in the affected
areas.

By 2080, the total welfare cost to beachgoers is projected to be $255 million.2%® The loss it
trip expenditures is projected to be $113.35 million for day trips and $2.46 billion for overnight
trips.? For recreational shore fishing, the welfare costs are projected to be $1.24 billion."’?

In sum, just due to SLR related losses, failure to mitigate climate change will negatively
impact the recreational activities of beachgoers and shote fishers, resulting in costs totaling
approximately over $4 billion by 2080. Adopting the proposed rule to limit CO, emissions will
help mitigate those costs by preventing the SLR that will cause them.

iii.  Adopting the proposed rule will help mitigate infirastructure costs Jor the State of
North Carolina.

State Highway 12, which runs along the Outer Banks, has, by itself, cost the North Catolina
Department of Transportation approximately $100 million in repairs since 1983 due to frequent
storm and flood damage,?® To cope with continuing SLR and increasing storm intensity,
proposals to permanently adapt at-risk portions of Highway 12 are projected to cost, at a
minimum, $602 million.%® In addition to coastal roads, beaches are threatened by SLR. The cost
of nourishing an additional two feet of beach eroded by SLR for North Carolina’s 138 miles of
shoreline will be $11.01 million annually, Given this rate, the present value of beach
nourishment required to adapt to sea level rise from 2015 to 2080 is $715.65 million.

In sum, protecting key parts of Highway 12 and continuiiig to nourish beaches will cost the
State at least $1.318 billion by 2080. There will undoubtedly be millions, if not billions, of
additional costs related to other infrastructure in North Carolina that is threatened by climate
impacts such as sea level rise and extreme weather events., Adopting the proposed rule to limit

% OKMYUNG BIN, CHRIS DUMAS, BEN POULTER, & JOHN WHITEHEAD, MEASURING THE IMPACTS OF CLIMATE
CHANGE ON'NORTH CAROLINA COASTAL RESOURCES 37-38 (2007), (November 24, 2014, 11:34 AM),
http://econ.appstate.edu/climate/.

5 1d. at 48,

26 1d. at 49,

X7 1d, at 57.

8 R1GGS et al., supra note 92 at 73.

14, at 76.
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CO, emissions will help mitigate those costs by preventing the SLR and increased storm
intensity that will cause them.

iv.  Adopting the proposed rule will help prevent business interruptions and damage fo
the agriculture and forestry industries.

North Carolina can expect even more significant damage from hutricanes than it has
experienced in the past if nothing is done to mitigate climate change.2'? Considering only Bertie,
Carteret, Dare, and New Hanover counties, more intense Category 3 hurricanes caused by
climate change are protjected to cause approximately $1.81 billion in additional business
interruption by 2080.% ! Higher intensity storms also produce greater damage to agriculture.2'? If
climate change strengthens what would have been a Category 1 storm into a Cateagory 2,an
additional $188.91 million in damages to agriculture and livestock is projected.*' Further, if
climate change strengthens a Category 2 storm into a Category 3, damage to the forestry sector is
estimated to double, and based on historical data that could cause an additional $629.7 million in
damage.m :

In sum, more intense hurricanes due to climate change are projected to cost an additional
$2.629 billion. Adopting the proposed rule to limit CO, emissions will help mitigate those costs
by reducing the likelihood of more intense hwrricanes.

V. Adopting the proposed rule will help prevent an increase in heat-related deaths.

Tncreased temperatures caused by climate change could increase heat-related deaths in North
Carolina from 20 deaths to 35 deaths every summer.?’® Given the EPA values a statistical life at
$8.73 million ($7.4 million in 2006 dollars),?'® the economic impact of the additional loss of life
is valued at $130.99 million every year, or $8.51 billion by 2080. Adopting the proposed rule
will help prevent the expected loss of life and the associated economic impacts.

Table 1: Summary of costs associated with adopting proposed rule

COSTS THE RULE HELPS PREVENT

Sector Impact Cost Prevented (billions
e of 2014 dollars)
TR Cpeal GG Botate v | TRTRTE

o Tovindation dug fo SR 7=

219 WOODRUFF et, al., supra note 21 at 39.
21 gy et, al,, supra note 204 at 76.

S Oy, for Integrative Envtl, Research, supra note 195 at 12,
28 Frequently Asked Questions an Mortality Risk Valuation, National Center for Environmental Economics,
http://yosemite.epa.gov/ee/epareed.nsfipages/MortalityRiskValuation.htmlfwhatisvsl (last visited 07/14/2014),
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electricity generation with
renewable energy sources:

Total Costs Incurred: $4.01

(7) Provide a statement explaining the computation of the cost fuctors.
A. Calculation of impact on coastal real estate

The economic impact of climate change-induced SLR discussed in section 6.A supra relies
on a paper produced by Okmyung Bin, Associate Professor of Economics at East Carolina
Umvexslty, entitled Measuring the Impacts of Sea-Level Rise on Coastal Real Estate in North
Carolina.*'® A summary of the methods used in that paper are included here, but for a complete
discussion see the full paper attached as Exhibit C.

The four counties studied represent a cross-sectlon of the North Carolina coastline in
geographic distribution and economic development.?'® Real estate data for the study, including
assesscd values and other structural characteristics, wete obtained from each county’s tax
office.””® Inundation maps used to identify property that would be lost under different SLR
scenarios were obtained using high-resolution topographic LIDAR (Light Detection and

217 The exact costs incurred will depend on how the Commission chaoses to implement the proposer rule. This chart
re resents the costs Incurred under one scenario of emission reductions,
1 BIN, supra note 198,
21914, at 2,
220 ] d.
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Ranging) data.2?! The net loss associated with inundation is measured as follows. First, hedonic
price models are estimated to predict the contribution of each attribute to the value of the
property; second, the value of risks and amenities of the lost properties are purged from the total
value of the lost properties; third, the predicted value of each lost property is inflated to 2080.2
Lastly, all figures from the paper were here converted from 2004 to 2014 dollars.2?

B. Calculation of impact on coastal recreation-

The economic impact of climate change-induced SLR discussed in section 6.B supra relies
on a paper produced by Okmyung Bin, Associate Professor of Economics at East Carolina
University, ef al., entitled Measuring the Impacts of Climate Change on North Carolina Coastal
Resources.* A summary of the methods used in that paper are included here, but for a complete
discussion see the full paper attached as Exhibit B.

All of coastal North Carolina is included in the recreational fishing analysis, but recreational
beach-going and swimming is limited to Brunswick, New Hanover, Pender, Onslow, and
Carteret counties.??® Impacts to the beach tourism industry are analyzed at the county level as a
result of SLR, and economic effects are estimated usix}sg a recreation demand methodology on
data gathered by the U.S. Army Corps of Engineers, 22 Information from a geosgatial analysis is
used to identify beach recreation sites that may become unavailable due to SLR. 2T Then, a
nested logit random utility model is used to simulate site closure at these locations and the
resulting reallocation for beach recreation trips.?® These estimates are combined with tri
expenditures data to estimate the economic effects on Notth Carolina coastal counties.”?? The
projected economic impact of changes in recreational fishing is based on data gathered by the
National Marine Fisheries Service,>° Information from a geospatial analysis is used to identify
fishing sites that may become unavailable due to SLR.%! Then, a nested logit site selection
model is used to simulate.site closure at those locations and the resulting reallocation of shore-
based ﬁzl;ing trips.2>? Lastly, all figures from the paper are here converted from 2004 to 2014
dollars.

C. Calculation of impact on infrastructure

221 Id.
2210 at 7.

2 op] Inflation Calculator.
24 By et al., supra note 204.
2 14 at 2.3,

214 a3,

227 I d.

228 ld

229 ]d.

230 Id

231 Id

232 Id

3 CPI Inflation Calculator.
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The cost projection to adapt portions of Highway 12 to SLR used in section 6.C supra is
based on several altetnative scenarios centered on Pea Island. Pea Island is a simple barrier
island that has been subject to inlet formation and overwash for hundreds of years. ™ Both inlet
formation and overwash threaten Highway 12 at several “hot-spots.”?* One proposal to address
the hot-spots is to build a new bridge parallel to the present bridge, maintain the Pea Island road
on its present right-of-way, and rebuild new segments of road as needed.?*s Minimum estimates
for that proposal range from $602 million to $1.58 billion.*” Another alternative is to build a
back-barrier, bridge-causeway acioss the Oregon Inlet flood-tide delta and into the deeper water
of the Pamlico Sound. This 17-mile-long structurc would return to the batrier island in the
village of Rodanthe.?*® Minimum cost estimates for the back-barrier corridor range from $1.3
billion to $1.8 billion.”*® Because $602 million is the least expensive alternative, we adopt it as a
conservative estimate of costs for adapting Highway 12 to SLR. This figure was not converted to
2014 dollars because the source for the estimate did not indicate the dollar year.

The estimated annual cost of hourishing all 138 miles of North Carolina shoreline is $831
million every 10 years before accounting for SLR.2*? So assuming the annual cost of beach
noutishient in North Carolina is one-tenth that figure, or $83.1 million, the present value of
annual beach nourishment from 2015 to 2080 (65 years) is about $5.4 billion. According to
persontiel at the U.S. Army Corps of Engineers, one cubic yard per running foot of beach is
needed to replace each foot of eroding beach—so a one mile stretch of beach would require
10,560 cubic yards of sand per mile to replace an average annnal two feet of erosion per mile
assumed in the Bin ef a/., study.?! The average cost of sand is $6 per cubic yard.*? So, given
138 miles of beach, the annual cost to replace two additional feet of eroded beach due to climate-
change induced SLR is $8.74 million.**® Therefore, climate change-induced SLR will result in an
additional cost of $568.1 million for nourishing North Carolina’s beaches after for 65 years
(2015-2080). This figure is here converted from 2004 dollars to 2014 dollars,?** resulting in the
final estimate of $715.45 million. The total estimated cost of adapting Notth Carolina
infrastructure to climate change is the sum of the projected beach nourishment costs ($715.45
million) and the projected costs of adapting Highway 12 ($602 million), or $1.317 billion.

D. Calculation of impact to coastal businesses, agriculture, livestock, and forestry

The projected economic impact of increased hwiricane intensity caused by climate change
discussed in section 6.D supra relies on a paper produced by Okmyung Bin, Associate Professor

34 Ri0GS et. al., supra note.101 at 76.

23 ld
236 Id

237 Id
m
239 Id-
M0 BN et. al., supra note 204.

M rd at 89

242 I,
3

% opy Inflation Calculator.
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of Economics at East Carolina University, et. al., entitled Measuring the Impacts of Climate
Change on North Carolina Coastal Resources.*” A summary of the methods used in that paper
are included here, but for a complete discussion see the fiill paper attached as Exhibit B,

This analysis is based on projected changes in the severity of tropical storms and hurricanes
due to climate change, and focuses on impacts to agriculture, forestry, and gencral “business
interruption.”2* Business interruption impacts are temporary reductions in business activity or
output caused by hurricane strikes, and are produced b?' power loss, inaccessibility due to
damaged infrastructure, and supply chain interruption. “7 Estimates of business interruption are
based on the Wilmington region and use an existing study that estimated business interruption
impacts by industry sector for hurricane strikes in Wilmington in the 1990s.2*® The impacts are
adjusted for inflation, and for counties other than New Hanover, impacts are adjusted according
to differences in industry mix using the IMPLAN economic impact software database.”*?
Incremental storm demages to agticulture and forestry from more intense storms caused by
climate change are assessed by comparing historical storm damages across storin categories, i.e.,
the difference in dollar value between damage to agriculture after a Category 2 versus a Categor
3 hurricane.”® Lastly, all figures from the paper are here converted from 2004 to 2014 dollars.2

E. Calculation of impact of heat-related injury

Heat-related deaths per summer are expected to increase by 15 due to climate change.”*? The
EPA values a statistical life at $7.4 million.?*® So for each summer affected by climate change,
the statistical value of additional lives lost is 15 * $7.4 million = $111 million per summer. To
project costs by 2080, that figure is multiplied by 65 summers (summers of 2015 through 2080).
$111 million * 65 summers = $7.215 billion, Lastly, this figure is here converted from 2006 to
2014 dollars,2** resulting in an estimated loss of $8.51 billion.

F. Calculation of impact on electric utilities

Calculating the cost the rule proposed in this Petition will impose on electric utilities is
difficult because the rule does not require the State to dictate whether, or how, electric utilities
will reduce CO; emissions, It requires only that statewide emissions be reduced by at least 4
percent annually. The following scenario, however, is illustiative of how electric utilities could

5 By et, al., supra note 204,
48 14 at 3.

1 1d. at 4. '
248 ld.

49 I
50

Y P Inflation Caleulator.

22 Cyr., for Integrative Envtl. Research, supra note 195 at 12,

253 National Center for Environmental Economics, Frequently Asked Questions on Mortality Risk Valuation,
(November 24,2014, 11:58 AM),

hitpy//yosemite.epa.goviee/epaleed.nsf/pages/MortalityRisk Valuation html#whatisvsl.
2% CPI Inflatien Calculator. '
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help meet the requirement by reducing their CO, emissions and what the associated costs would
be.

It is possible for electric utilities alone to cause a statewide reduction of carbon dioxide
emissions from fossil fuel combustion by 3 petcent anaually by shifting their electric power
generation from coal-fired power plants to natural gas combined-cycle plants “NGCC»). In
2012, the electric power industry in North Carolina generated 1 16,681,763 megawatt hours
(Mwh) of electric power.?*® Of that total, utility-owned coal-fired power plants generated
50,932,180 Mwh,” resulting in 49,260,000 metric tons of CO, emissions.2>’ That translates to a
ratio of .97 metric tons of CO; emitted per Mwh produced with coal. Natural gas-fired power
plants in North Carolina genetated 19,302,008 Mwh in 2012,2% resulting in 8,271,000 metric
tons of CO, emissions.?” That translates to a ratio of .43 metric tons of CO; emitted per Mwh
produced with natural gas, In 2012, North Carolina also generated 3,867,429 Mwh with zero-
emission renewable resoutces (3,727,938 Mwh from hydroelectric and 139,491 Mwh from
solar),

Pursuant to N.C.G.S. § 62-133.8(b), electric utilities are already required to have renewable
entergy and energy cfficiency compose 12.5 percent of their energy pottfolios by 2021260
Therefore, utilities must generate an additional 10,717,791 Mwh from renewables by 2021 to
meet that requirement.”®' Assuming that electric utilities meet the REPS requirements by
replacing coal capacity with zero-emission renewable capacity like wind and solar, that still
leaves 40,214,389 Mwh of coal-generated electricity available for replacement with natural
gas.”™ The levelized cost of electricity for new NGCC capacity is $66.3/Mwh.25 Thereforc, the
cost of NGCC capacity required to replace the remaining coal-generated electricity assuming no
growth in overall generation is approximately $2.67 billion.2%!

The following tables detail a possible scenario where (1) coal generation is replaced with
NGCC and renewable generation, (2) REPS is satisfied by increasing renewable genetation o

3 U.S. Energy Information Administration, State Electricity Profiles, (November 24, 2014, 11:59 AM),

hip:/fwww.cia.gov/electricity/state/NorthCarolina/.

256 Id

258
Id,
9 United States Environmental Protection Agency, State Energy CO; Emissions, (November 24, 2014, 11:59 AM),

%ng;[[\x\vw.gp_g.gov/statclgcalclimgtelgggympnts/pgif[QQZEFC 2012.pdf.
#N.C.G.8. § 62-133.8(b).

%! Calculation: 116,681,763 Muwh (total generated in 2012) * 12.5% (renewables required by REPS) = 14,585,220
Mwh; 14,585,220 Mwh (required capacity) — 3,867,429 Mwh (current capacity fiom hydro and solar) = 10,717,791
nwh.

%2 Calculation: 50,932,180 Mwh (total coal generated) — 10,717,791 Mwh (renewables for REPS) = 40,214,389
Mwh,

%3 U.S. Energy Information Administration, Levelized Cost and Levelized Avoided Cost of New Generatlon
Resources in the Annual Energy Outlook 2014, (November 24, 2014, 12:00 PM),
http:/fwwiv.eia.gov/forecasts/aeofelectricity generation.cfin.

** Calculation: 40,214,389 Mwh (available for capture from coal) * $66.3 (cost of NGCC capacity per Mwh) =
$2,666,213,991,
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12.5 percent by 2021, (3) additional renewable energy projccts are used to reduce reliance on
electricity from fossil fuel sources, and (4) the rule proposed in this Petition is satisfied by
reducing Statewide CO, emissions by at least 4 percent annually. Importantly, this scerario
assumes that no additional steps will be taken to encourage energy efficiency or conservation and
that there will be no reductions from the transportation sector. As highlighted below, energy
generation makes up less than a quarter of easily attained emissions.abatement. Table 2 was
taken from the EPA’s calculated impacts of its Clean Power Plan proposal based, in part, on the
most recent year for which CO; emissions are available, 2012. This 3% provides a “stepping
stone” towards quick, affirmative action to reduce GHG emissions.

To be cleat, the petitioner is not advocating replacing coal generation with natural gas given
that natural gas is still a fossil fuel with significant GHG emissions, including carbon dioxide and
methane, Replacing coal generation with renewable energy sources will ultimately be necessary
to avoid the worst impacts of climate change. Table 3 demonstrates the costs of further reducing
North Carolina CO, emissions by 1% by traditional energy generation with modern renewable
sources. The figures in Table 3 were calculated by subtracting the 3% emissions that will come
from NGCC transitioning from our rule’s 4% proposed reduction. The total figure was
determined by multiplying the remaining 1% by $25 per metric ton.25®

These costs will not be incurred overnight and have been presented over a thirty year horizon
recognizing that on-going capital improvements will be prorated over the years. In fact, spread
over the residents of North Carolina over the thirty year horizon genod each individual would
only pay approximately $4.55 more per year to account for this.?®® Furthermore, these numbers
cannot reflect technologies being developed to streamline renewable energy generation and make
it more efficient; nor can these numbers reflect the positive economic impact that new, green-
energy job creation will have. Lastly, because the timeline details have been left to the discretion
of the Commission, these numbers have not been adjusted for present value or inflation.

%3 This cost estimate comes from Arjun Makhijani, CARBON-FREE AND NUCLEAR-FREE (2007), In this study, based
on a joint study by the Institute of Energy and Environmental Research and the Nuclear Policy Research Institute,
the author calculated the cost of eliminating CO, emisslons with renewable sources to be between $10-40 per metric
ton For planning purposes, this window has been averaged to provide a more definite total.

Population data taken from the United States Census Bureau, available at,
http://quickfacts.census.gov/qid/states/37000 htm! (December 4, 2014, 2:00 pny), ($4.55 = Total Estimated Cost -+
9,848,060 N.C. Population + 30 yr Timeline)
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Table 2: Projected Costs of 3% Reduction in CO2 Emissions Statewlde

Year Coalt Natural Renewable Coal CO2 Natural Annyal B,g;ml_l_g %  Costof NG
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Table 3: Effect of Additional 1% Reduction on Remaining CO2 Emissions by Transitioning to Renewable Energy
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G. Calculation on the costs of transitioning from fossil fuels as a source of clectricity to
renewable energy sources

Assuming that the scenario described in section 7.F is adhered to, North Carolina would need
to reduce emissions by an additional one percent to comply with the proposed rule. One possible
way that could be achieved is by replacing some of the fossil fuel electricity generation with
renewable energy sources. According to one national expert, it costs between $10-40 to eliminate
one metric ton of CO; from the electricitzf sector by transitioning from fossil fuel sources of
electticity to renewable energy sources.?*? In order to calculate how much an additional one
percent of emission reductions would cost, the cumulative metric tons of an addition one percent
of North Carolina’s CO; emissions was calculated—this equaled 53,779,963 metric tons of CO,
between 2016 and 2025. This number was then multiplied by $25, the average of $10-40. That
gives an estimated cost of replacing an additional one percent of emissions with renewable
energy sources of $1.34 billion in total between 2016 and 2025 (see Table 3).

(8). Provide a description; including the namnes and addresses, if known, of those most likely fo
be affected by the proposed rule.

We anticipate the rule proposed in this Petition will have indirect positive effects on ail
residents of North Carolina because it will help mitigate the impacts of climate change that, if
left unmitigated, will affect everyone. More specifically, residents of coastal counties will be
vulnerable to climate-change induced SLR if carbon dioxide emissions are not reduced, We also
anticipate the rule having direct effects on electric power and related industries. In general, we-
expect the rule will result in a reduction of emissions from coal-fired power plants because
energy and electricity will be generated by lower emitting sources such as renewable power and
natural gas plants. '

Facilities that emit 25,000 or more GHG per year are required to report their emissions to the
Environmental Protection Agt’,nt:)"268 By August 18, 2014, 107 facilities located in North
Carolina reported their 2013 CO; emissions to the EPA. The parent companies of these facilities
are listed in Table 4, below. Duke Energy owns 17 of the 107 highest emitters of CO; and has
already begun to take charge of its emissions. In 2010, Duke Energy voluntarily established
carbon reduction goals attempting to reduce or offset CO; emissions by 17 percent of their 2005
levels by 2020.2 In fact, for the last two years its internal goal has already been met. However,
. Duke Energy’s emissions alone make up over 84 percent of the total reported emissions to the
EPA. Duke Energy’s initial efforts demonstrate that environmental conservation and good
business practices are not mutually exclusive and provide opportunities of common interest.
However, there is much more to be done.

7 Arjun Makhijani, CARBON-FREE, NUCLEAR-FREE: A ROADMAP FOR U.S. ENERGY PoLICY, 23-24 (IEER Press
and RDR Books, 2007). i

38 The table is available from the EPA at www.ghedata.epa.gov/ighgp/main.do. (November 24, 2014).

9 Duke-Energy.com/pdfs/2013DukeSustainabilityReport.pdf at 15 (fast visited November 6, 2014).
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Power generation makes up only 22 percent of the total “low-hanging” CO, emissions that
can be abated over the next decades.?’® Nearly a q7uarter of these emission reductions could be
attained in the building and-transportation sector.”’ This abatement could be achieved through
lowering the consumer demand for electricity through such simple means as improving the
insulation of new buildings.?” Lowering CO; emissions and other GHG emissions is not a
simplistic matter of ensnaring “the usual suspects” in further and mote complicated regulations
but instead an exercise in innovative problem solving,

The Table 4 below sets forth a list of parties that are known emitters of carbon dioxide.
While we do not know the names, addresses, or descriptions of all the specific parties likely to be
directly affected, the table below describes them with as much specificity as is known:

TABLE 4: Partics likely to be most affeeted by the proposed rule

'Name Address K Description

R "f-}'f-“;'.&".‘.?{ﬁ’ii‘i’-:f.e'-;i & o & TR ARV i
Blue Ridge Paper 41 Main Street A
b et Canton, NC 28716-4331 A specialty paper and paperboard

Buncombe County

JLH i pRUTE Ot et ~.qn . Clar et £ 0L £ LI .‘: e v 45
Cardinal Glass 775 Prairie Center Dr, #200 urer with a
- Industries : X Eden Prgirig{ MN 52344

FALITs

M Sl OREG
: A slate lightweight aggregate
. 205 Klumac R > by .
S H ey t d
Carolina Stalite Co. Salisbury, NC 28144 manufacturer with a facility located in

21 «A Cost Curve for Greenhouse Gas Reduction,” The McKinsey Quarterly 2007:1, 41,
271 .

1.
Mg at 42,
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Charlotte Pipeand 2109 Randolph Road gf;fg;g:ﬁge;lgfgg:l ?yg tgltrt,isngs .
F oun:iry Co. ‘ Eloorlotte, NC 28207 Iocate di in Ch tlotte, NC.
”& m . i Pt S i : 2 A
ty.af e llg - : i
(}; Tyl agﬁy_‘:ige\v, . X v s C;'y o
28 West Center St. A pubhc waste faclhty opemted by the

Clty of Lexmgton

Lexmgton NC 27292 _Clty of Lexington, NC.

Clearwater Paper ?(l)(l)ow Rwermde Ave, Smte A tissue pxoducts manufactul er wnth a

Spokane, WA 99201-0 644 %’ac%h}y locatoo in Shelby, NC.

A0/ R GG i

0

700 Conlxllexoo Duve, Smte A pe power company with facilities in
160  Roxboro and Southport, NC serving the
_Qak Brook IL 60523 -8733 ﬁcal region.

CPI USA North
Carolina LLC

*Cumberland C County 698 Axm‘Stroet

Solid Waste .
'Management Fayeltevxlle, NC 28301 _,?9}1uty

A i .3" 1%

hpilottei NG Wholly owlied by Alfa.,
B A SR dee ﬁmmafmm&o §
Donnmon North P.0. Box 26543 nvestor-owned utility serving NC
Carolina Power Richmond, VA 23290 . residents that owns coal-fired plants.

DSM ‘ P.0. Box 650 Ploducer of food ingredients and

Pharmaceuticals v nutritional additives with a facility
Product AUl Ol . _opcxatmg in Gro_env__llle, NC.

PRS0 O

PRITE ST W
% ujsgi

R e h A pnvate research university located in
114 S. Buchanan Blvd., Durham, North Carolina,
Box 90144
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Du Pont opetates two reporting
DU PONT DE 1007 Market St e sores bayeteie
NEMOURS & CO  Wilmington, DE, 19898 athrocuces gvaricty oboullding
: materials and one in Kinston involved
in industrial bioscience,

s o Old Trcnton — An 111;'estor-owned chemical
woxldwme o Wmdsm NI, 08512 manufacturing company based out of
‘ the Umtod ngdom N

14 55, ‘t? ﬁ&l"“'

' i - PAYE; o
7701 Legacy Drive 4 A food manufacturmg company with a
Plano, X 75024 4099 facxhty located m_Greensboxo,‘NC_
\1 Yy e | ] %1. ) qu'k& ;;"'; . =
qcafi ‘ﬁi‘B,l n,Néf»»,v B

A steel manufacturer with a facility
located in Chaxlotte, NC.

Gerdau Amer 1stee1
US Inc.

Suite 600
~ Tampa, FL 33607-5760

-foternational .
Automotive 28333 Telegraph Road An automotive part manufacturer with
Components North ~ Southfield, MI 48034-1953 a facility located in Albemarle, NC.

A coiruéoted paper products
manufacturer with a paper-mill located
in _Roauoke Rapx‘gs, NC

Kapstone Paper & 1101 Skokie Blvd, Suite 300
Packagmg Corp. Notthbrook, IL 60062-4124

2, §|,<, ;.

250 S Wackex Dr,, Smte 800
Chlcago, IL 60606-5888
LIS High

Inington; NC 2 -
2001 Rexford Rd A gypsmn wal lboald manufacturmg
Chatlotte NC 28211-3498 facility in Mount Hollz,ﬂc "

atkEN S, #1300 ‘An atfoinotivEpadts manifictuel Witk
W' atfacilibydh Moobe svlhe N
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. 3400 Sumner Blvd, An energy distribution cooperative
Electric Membexshlp Ra1e1gh NC 27616 operating in North Carolina.

g -\,,‘..-'- ] e
1915 Rexford Road Asteel manufacturing facxhty located

Charlotte, NC 28211.3465

_in Coﬁeld, NC

PCS Phosphate o 1101 Skokic Boulcvald Smte
Company 400 -
_Inco r6ponated

i -’? 5
il‘dll ;;:‘,

A fex’t(llzer mdustrla! and animal feed
Northbrook. IL 60062-4123 ploducer located in Aulora, NC

13620 Reese Blvd Sulte 400 An industrial polyester fabric and ﬂber
Huntersville, NC 28078 6415 manufactuler ?ca}ed in Sahsbux?,, NC
_ disif PRI

. : A glass manufacturer fm bulldmg and
Pilkington North 811 Madison Ave autotnotive purposes with a facility
Americti, Inc. Toledo, OH 43604-5684 located in Laurinburg, NC.

300 Lmdenwood Dr.

Valleybrooke Corporate A chemical manufacturer with a facility
Center in Apex, NC,

Mglveng, PA .1,..9?55-1240" o

. Owners of a retrofitted coal- ﬁred
ReEnergy Holdings, 30 Century Hill Dr., Suite 101 electrical generation plant It now runs
LLC Latham, NY 12110 on biomass as its primary fuel. Located

: m Kenansvxlle, NC

Samt-Gobaln ' 750 E. Swedesford Ro'ad A glass bottle p 1oduc1ng factony w1th

facilities located in Henderson and
Containers Inc Valley Forge, PA 19482 Wilson, NC.
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i : 033-3701
980 Great West Road

Smith Beecham Brentford, Middlesex

Corporation

A power company with genexatmg -
facilities located in Grover and

30 Ivan Allen Jr. Blvd

Southern Company Atlanta, GA 30308

H a«uf“»?rx ¥ 2 3
Owns Per formance Fibers, Inc an
300 N Greene St., Ste 1750 industrial polyester fabric and fibers

Sun Capital Greensboro, NC 27401 manufacturer with a facility in New

2200 W. Don I‘yaon Palkway A food manufacturer w1th facllmes in
Splingdale, AR 72762 o Halmony and Wilkesboro, NC. -
it

q.z,@gﬂjﬁh oy W@ :

IR

Y

9540 South Maroon Cucle Owns the Roanoke Valley Enexgy

Westmoteland Coal  Suite 200
. Facility a power plant located in
Company Englewood, CO 80112  Weldon, NC.

A natural gas company with faclhtles
located in Mooresville, Lexington, and
Reldsvﬂle, NC

" Williams Partners, One Williams Center 5000
'I‘ulsa, OK 74172—0172

?'Natuxal gas . Un.l‘cx'mwn o o Reduced demand for natural gas in NC
production/ : will result in less being shipped in from
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transportation out of state.
industries

(9) Provide the name(s) and address(es) of the petitioner(s).

Hallie Turner
1108 Tonsler Dr.
Raleigh, NC 27604

Gayle Goldsmith Tuch

P.O. Box 1006

3540 Clemmons Road, Suite 107
Clemmons; NC 27102

Conclusion

North Carolina’s atmosphere is a precious resource, essential to the survival and well being
of all North Carolina’s residents and the environment and natural resources they rely on. North-
Carolina has an affirmative duty to protect the environment, and although we call for action with
regards to carbon dioxide in particular, this does not abrogate North Carolina’s obligation
generally.

The Public Trust Doctrine requires that, as co-tenet irustee the State of North Carolina and its
agencies, the North Carolina Environmental Management Commission and the North Carolina
Department of Environment and Natural Resources, hold vital natural resources in trust for both
present and future generations of its citizens. In recognition of this responsibility, the
Commission was entrusted with both the duty and power to adopt regulations for air quality and
emissions control standards for air contaminant sources pursuant to N.C.G.S. § 143-215.107.
North Carolina’s atmosphere is a shared natural resource vital to the health, welfare, and survival
of its citizens. Because only the State has the technology and power to protect it, the atmosphere
has been entrusted the State’s care for its preservation and protection as a common property
interest. As such, the State of North Carolina has a fiduciary, perpetual, affirmative duty to
preserve and protect the atmosphere for the present citizens and future generations of the State as
beneficiaries of this trust asset.
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This duty is articulated in the Public Trust Doctrine but also in the Commission’s enabling
statutes and the North Carolina Constitution, For example, the State’s affirmative duty to .
preserve the atmosphere under the public trust doctrine is demanded by the State’s public policy
“to provide for the conservation of its watet and air resources [and] to achieve and to maintain
for the citizens of the State a total environment of superior quality, Recognizing that the water
and air resources of the State belong to the people the General Assembly affirms the State’s
ultimate res {)onsrblhly for the preservation . .. of these resources in the best interest of all its
citizens(.]”

And so, for the reasons above, it is with utmost respect that this Petition is hereby submitted
on behalf of Hallie Turner, the citizens of the State of North Carolina, and present and future
generations of minor clnldten The petitioner respectfully requests that the North Carolina
Environmental Management Commission and the Division of Air Quality promulgate a rule that
requires the agency to take the necessary steps in order to protect the integtity of Earth’s climate
by adequately protecting our atmosphere, a public trust resource upon which all North Carolina
residents rely for their Kealth, safety, sustenance, and security.

The Petitioner respectfully request an opportunity for a public hearing on the rule proposed in
the Petition and a written decision on whether or not to proceed with the rulemaking process. We
appreciate your consideration of this Petition. If you have any questions or need additional
information, please contact me.

Very truly yours,

Gayle oldsmith Tuch

Enclosures

ce:  Lois Thomas-Spence, EMC Clerk
Kelly Tutner, mother of Hallie Turner
Hallie Turner

MIN,C.G.S. § 143-21 1(a) (emphasis added).






