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MEMORANDUM
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TO. Mr. Jim Walters
FROM. Ronald Brugger
SUBJEQT: Global Climate Change Related to the Lone Pine/Whitney Preserve Project in Inyo

County, California

LSA Associates, Inc. (LSA) is providing this memorandum to discuss the effect of building the
proposed Lone Pine/Whitney Preserve Project on global climate change (GCC) and the total
greenhouse gas (GHG) emissions. The project is the construction of a subdivision on 74 acres divided
into 27 2.5-acre lots built in three phases located four miles west of the town of Lone Pine in Inyo
County (County), California. The project only includes installing the utilities and internal roads, with
future property owners building their own residences; however, this memo discusses the GHG
emissions from the entire construction process and from future long-term occupation and use of the
project site.

Increasing public awareness and general scientific consensus that GCC is occurring have placed a
new focus on the California Environmental Quality Act (CEQA) as a means to address a project’s
effects on GHG emissions. This memo evaluates the proposed project’s potential effects on GCC.
CEQA requires that Lead Agencies consider the reasonably foreseeable adverse environmental effects
of projects considered for approval. According to a recent letter from California’s Office of the
Attorney General' and other State guidance, GCC can be considered an “effect on the environment”
and an individual project’s incremental contribution to GCC can have a cumulatively considerable
1mpact.

Cumulative impacts are the collective impacts of one or more past, present, or future projects

that when combined, result in adverse changes to the environment. Climate change is a global
environmental problem in which: (a) any given development project contributes only a small portion
of any net increase in GHGs and (b) global growth is continuing to contribute large amounts of GHGs
across the globe. Therefore, this memo addresses climate change primarily as a cumulative impact.

This memo begins by providing general background information on climate change and meteorology.
It then discusses the regulatory framework for GCC, provides data on the existing global climate
setting and evaluates potential global climate-related emissions associated with the proposed project.
Modeled project emissions are estimated based on the land uses that can be constructed on the project
site as proposed, vehicle data, and project trip generation, among other variables. The memo then
evaluates the cumulative impact of the project by analyzing whether the project conflicts with or

! State of California, Department of Justice, 2008. Comment letter to the City of Concord re

“Concord Community Reuse Plan Draft Environmental Impact Report — SCH #2007052094.”
August 8.
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obstructs the implementation of GHG reduction measures under Assembly Bill (AB) 32 or other State
regulations.

1. Setting

The following discussion provides an overview of GCC, its causes, and its potential effects. The
regulatory framework relating to GCC is also summarized.

a. Global Climate Change Background. A description of GCC and its sources are provided below.

(1) Global Climate Change. GCC is the observed increase in the average temperature of the
Earth’s atmosphere and oceans in recent decades. The Earth’s average near-surface atmospheric
temperature rose 0.6 £ 0.2° Celsius (°C) or 1.1+ 0.4° Fahrenheit (°F) in the 20th century. The
prevailing scientific opinion on climate change is that most of the warming observed over the last
50 years is attributable to human activities. The increased amounts of carbon dioxide (CO,) and
other GHGs are the primary causes of the human-induced component of warming. GHGs are
released by the burning of fossil fuels, land clearing, agriculture, and other activities, and lead to
an increase in the greenhouse effect.

GHGs are present in the atmosphere naturally, are released by natural sources, or are formed from
secondary reactions taking place in the atmosphere. The six gases that are widely seen as the
principal contributors to GCC are as follows:

o CO,

e Methane (CH,)

« Nitrous oxide (N,O)

« Hydroflourocarbons (HFCs)
« Perflourocarbons (PFCs)

o Sulfur Hexaflouride (SFs)

Over the last 200 years, humans have caused substantial quantities of GHGs to be released into
the atmosphere. These extra emissions are increasing GHG concentrations in the atmosphere and
enhancing the natural greenhouse effect, which is believed to be causing global warming. While
manmade GHGs include naturally occurring GHGs such as CO,, CHa, and N,O, some gases, like
HFCs, PFCs, and SFe, known collectively as chlorofluorocarbons (CFCs), are completely new to
the atmosphere.

Some gases, such as water vapor, are short-lived in the atmosphere. Others remain in the
atmosphere for significant periods of time, contributing to climate change in the long term. Water
vapor is excluded from the list of GHGs above because it is short-lived in the atmosphere and its
atmospheric concentrations are largely determined by natural processes, such as oceanic
evaporation. For the purposes of this Environmental Impact Report (EIR), the term “GHGs” will
refer collectively to the above six gases only.
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These gases vary considerably in terms of Global Warming Potential (GWP): the relative
effectiveness of a gas to absorb infrared radiation, remain in the atmosphere, and contribute to
global warming. The GWP of each gas is measured relative to CO,, the most abundant GHG;
thus, GHG emissions are typically measured in terms of pounds or tons of “CO, equivalents”
(COse). Table A shows the GWPs for each type of GHG. For example, sulfur hexaflouride is
22,800 times more potent in contributing to global warming than CO,.

Table A: Global Warming Potentials

Global Warming Potential
Gas Atmospheric Lifetime (Years) (100-year Time Horizon)
Carbon Dioxide 50-200 1
Methane 12 25
Nitrous Oxide 114 298
HFC-23 270 14,800
HFC-134a 14 1,430
HFC-152a 1.4 124
PFC: Tetrafluoromethane (CFy) 50,000 7,390
PFC: Hexafluoromethane (C,Fy) 10,000 12,200
Sulfur Hexafluoride (SFq) 3,200 22,800

Source: IPCC, 2007. Climate Change 2007: The Physical Science Basis. Contribution of Working Group I to the Fourth
Assessment Report of the IPCC.

The following discussion summarizes the characteristics of the six GHGs listed above.

Carbon Dioxide. In the atmosphere, carbon generally exists in its oxidized form, as CO,. Natural
sources of CO, include the respiration (breathing) of animals and plants, and evaporation from
the oceans. Increased CO, concentrations in the atmosphere have been primarily linked to
increased combustion of fossil fuels. Natural sources release approximately 150 billion tons of
CO; each year, far outweighing the 7 billion tons of manmade emissions from fossil fuel burning,
waste incineration, deforestation, and other manmade sources. Nevertheless, natural removal
processes, such as photosynthesis by land- and ocean-dwelling plant species, cannot keep pace
with this extra input of manmade CO,, and consequently, the gas is building up in the
atmosphere.

Fossil fuel combustion accounted for 98 percent of gross California manmade CO, emissions.
California's total CO, emissions from fossil fuel combustion in 2002 were 360 million metric tons
of CO,, which accounts for approximately 7 percent of the United States emissions from this
source. The transportation sector accounted for the largest portion of CO, emissions, with
gasoline consumption making up the greatest portion of these emissions.

Methane. CH, is produced when organic matter decomposes in environments lacking sufficient
oxygen. Natural sources include wetlands, termites, and oceans. Decomposition occurring in
landfills accounts for the majority of human-generated CH, emissions in California and in the
United States as a whole. Agricultural processes such as intestinal fermentation, manure
management, and rice cultivation are also significant sources of CHy in California. CH, accounted
for approximately 6 percent of gross climate change emissions (CO,e) in California in 2002.
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Total annual emissions of CH, are approximately 500 million tons, with manmade emissions
accounting for the majority. As with CO,, the major removal process of atmospheric CHy,—
chemical breakdown in the atmosphere—cannot keep pace with source emissions, and CH,
concentrations in the atmosphere are increasing.

Nitrous Oxide. N,O is a product of the reaction that occurs between nitrogen and oxygen during
fuel combustion. Both mobile and stationary combustion emit N,O, and the quantity emitted
varies according to the type of fuel, technology, and pollution control device used, as well as
maintenance and operating practices. Agricultural soil management and fossil fuel combustion
are the primary sources of human-generated N,O emissions in California. N,O emissions
accounted for nearly 7 percent of climate change emissions (CO,e) in California in 2002.

Hydrofluorocarbons, Perfluorocarbons, and Sulfur Hexafluoride. HFCs are primarily used as
substitutes for ozone (Os) depleting substances regulated under the Montreal Protocol.' PFCs and
SF, are generally emitted from various industrial processes, including aluminum smelting,
semiconductor manufacturing, electric power transmission and distribution, and magnesium
casting. There is no aluminum or magnesium production in California; however, the rapid growth
in the semiconductor industry leads to greater use of PFCs. HFCs, PFCs, and SF¢ accounted for
about 3.5 percent of gross climate change emissions (COse) in California.

As a result of the combined effects of the GHGs described above, climate studies indicate that
California is likely to see a temperature increase of 3 to 4°F over the next century. Because
primary GHGs have a long lifetime in the atmosphere, accumulate over time, and are generally
well mixed, their impact on the atmosphere is mostly independent of the point of emission.

Climate change refers to any significant change in measures of climate (such as temperature,
precipitation, or wind) lasting for an extended period (decades or longer). Climate change may
result from:

o Natural factors, such as changes in the sun’s intensity or slow changes in the Earth’s orbit
around the sun

o Natural processes within the climate system (e.g., changes in ocean circulation and reduction
in sunlight from the addition of GHGs and other gases to the atmosphere from volcanic
eruptions)

o Human activities that change the atmosphere’s composition (e.g., through burning fossil
fuels) and the land surface (e.g., from deforestation, reforestation, urbanization, and
desertification)

The impact of anthropogenic activities on GCC is readily apparent in the observational record.
For example, surface temperature data show that 11 of the 12 years from 1995 to 2006 rank
among the 12 warmest since 1850, the beginning of the instrumental record for global surface

The Montreal Protocol is an international treaty that was approved on January 1, 1989, and was
designated to project the O layer by phasing out the production of several groups of halogenated
hydrocarbons believed to be responsible for O; depletion.
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temperature. In addition, the atmospheric water vapor content has increased since at least the
1980s over land and sea, and in the upper atmosphere, consistent with the capacity of warmer air
to hold more water vapor; ocean temperatures are warmer to depths of 3,000 feet; and a marked
decline has occurred in mountain glaciers and snow pack in both hemispheres, and polar ice and
ice sheets in both the Arctic and Antarctic regions.

Air trapped by ice has been extracted from core samples taken from polar ice sheets to determine
the global atmospheric variation of CO,, CHy, and N,O from before the start of industrialization
(around 1750) to over 650,000 years ago. For that period, it was found that CO, concentrations
ranged from 180 parts per million (ppm) to 300 ppm. For the period from around 1750 to the
present, global CO, concentrations increased from a preindustrialization period concentration of
280 ppm to 379 ppm in 2005, with the 2005 value far exceeding the upper end of the preindustrial
period range.

The primary effect of GCC has been a rise in the average global tropospheric' temperature of
0.2°C per decade, determined from meteorological measurements worldwide between 1990 and
2005. Climate change modeling using 2000 emission rates shows that further warming could
occur, which would induce further changes in the global climate system during the current
century. Changes to the global climate system, ecosystems, and California would include, but
would not be limited to:

« The loss of sea ice and mountain snow pack, resulting in higher sea levels and higher sea
surface evaporation rates with a corresponding increase in tropospheric water vapor due to
the atmosphere’s ability to hold more water vapor at higher temperatures;

« Rise in global average sea level primarily due to thermal expansion and melting of glaciers
and ice caps in the Greenland and Antarctic ice sheets;

o Changes in weather that include widespread changes in precipitation, ocean salinity, and
wind patterns, and more energetic aspects of extreme weather, including droughts, heavy
precipitation, heat waves, extreme cold, and the intensity of tropical cyclones;

o Decline of the Sierra snowpack, which accounts for approximately half of the surface water
storage in California, by 70 percent to as much as 90 percent over the next 100 years;

« Increase in the number of days conducive to O, formation by 25 to 85 percent (depending on
the future temperature scenario) in high O; areas of Los Angeles and the San Joaquin Valley
by the end of the 21st century; and

« High potential for erosion of California’s coastlines and seawater intrusion into the Delta and
levee systems due to the rise in sea level.

Emissions Inventories. An emissions inventory that identifies and quantifies the primary human-
generated sources and sinks of GHGs is essential for addressing climate change. This memo
summarizes the latest information on global, United States, California, and local human-generated
GHG emission inventories.
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Global Emissions. Worldwide emissions of GHGs in 2005 were 32 billion tons of CO,e per year”
(including both ongoing emissions from industrial and agricultural sources, but excluding emissions
from land-use changes).

United States Emissions. In 2005, the United States emitted about 8 billion tons of CO;e, or about
25 tons/year/person. Of the four major sectors nationwide—residential, commercial, industrial, and
transportation—transportation accounts for the highest fraction of GHG emissions (approximately
35 to 40 percent); these emissions are entirely generated from direct fossil fuel combustion.’

State of California Emissions. In 2004, California emitted approximately 480 million metric tons* of
CO,e, or about 6 percent of United States emissions. This large number is due primarily to the sheer
size of California compared to other states. By contrast, California has the fourth lowest per-capita
CO, emission rate from fossil fuel combustion in the country, due to the success of its energy-
efficiency and renewable energy programs and commitments that have lowered the State’s GHG
emissions rate of growth by more than half of what it would have been otherwise.” Another factor that
has reduced California’s fuel use and GHG emissions is its mild climate compared to that of many
other states.

The California Environmental Protection Agency (CalEPA) Climate Action Team (CAT) stated in its
March 2006 report that the composition of gross climate change pollutant emissions in California in
2002 (expressed in terms of CO,e) were as follows:

¢ CO, accounted for 83.3 percent;

o CH, accounted for 6.4 percent;

e N,O accounted for 6.8 percent; and

e Fluorinated gases (HFCs, PEC, and SFg) accounted for 3.5 percent.’

The troposphere is the zone of the atmosphere characterized by water vapor, weather, winds, and
decreasing temperature with increasing altitude.

2 United Nations Framework Convention on Climate Change (UNFCCC), 2007. Sum of Annex I
and Non-Annex I Countries Without Counting Land-Use, Land-Use Change and Forestry
(LULUCEF). Predefined Queries: GHG total without LULUCF (Annex I Parties). Bonn, Germany,
http://unfecc.int/ghg emissions_data/predefined queries/items/3814.php, accessed September 29,
2008.

United States Environmental Protection Agency, 2000. op. cit.

A metric ton is equivalent to approximately 1.1 tons.

California Energy Commission (CEC), 2007. Inventory of California Greenhouse Gas Emissions
and Sinks: 1990 to 2004 - Final Staff Report, publication # CEC-600-2006-013-SF, Sacramento,
CA, December 22, 2006; and January 23, 2007 update to that report.

8 CalEPA, 2006b. op. cit.
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The California Air Resources Board (ARB) estimates that transportation is the source of
approximately 38 percent of the State’s GHG emissions in 2004, followed by electricity generation
(both in-State and out-of-State) at 25 percent, and industrial sources at 20 percent. Agriculture is the
source of approximately 6 percent, as are residential and commercial activities."

ARB is responsible for developing the California Greenhouse Gas Emission Inventory. This
inventory accounts for all GHG emissions within the state of California and supports the AB 32
Climate Change Program. ARB’s current GHG emission inventory is based on statewide fuel use,
processing, and activity data. These estimates are based on the actual amount of all fuels combusted
in the State, which accounts for over 85 percent of the GHG emissions within California.

ARB staff has projected 2020 business-as-usual GHG emissions, which represent the emissions that
would be expected to occur in the absence of any GHG reduction actions. ARB staff estimates the
statewide 2020 business-as-usual GHG emissions will be 596 million metric tons (MMT) of CO,e.
Emission reductions that are projected to result from the recommended measures in the Draft Scoping
Plan in support of the AB 32 Climate Change Program® total 169 MMT of CO,e, which would allow
California to attain the 2020 emissions goal of 427 MMT of COae.

GHG emissions in 2020 from the transportation sector as a whole are expected to increase to 225.4
MMT of CO,e. The industrial sector consists of large stationary sources of GHG emissions and
includes oil and gas production and refining facilities, cement plants, and large manufacturing
facilities. Emissions for this sector are forecast to grow to 100.5 MMT of CO,e by 2020, an increase
of approximately 5 percent from the average emissions level of 2002-2004. The commercial and
residential sectors are expected to contribute 46.7 MMT of CO,e, or about 8 percent of the total
statewide GHG emissions in 2020.

Inyo County Emissions. In August 2008, the Inyo County Supervisors approved support of the
High Sierra Energy Initiative, a joint Edison and Eastern Sierra Council of Governments effort to
promote energy efficiency. The idea of the energy initiative is to give advice on how to save
energy, whether it’s compact fluorescent light bulbs, or a new refrigerator. The High Sierra
Energy Foundation has been working to reduce energy use in Mammoth since 2005.

As of October 2008, GHG emission inventories were not available for Inyo County.

b. Regulatory Framework. The regulatory framework for GHG emissions and GCC is discussed in
this memo.

(1) Federal Regulations. In February 2002, the United States government announced a
comprehensive strategy to reduce the GHG intensity of the American economy by 18 percent
over the 10-year period from 2002 to 2012. GHG intensity measures the ratio of GHG emissions
to economic output. New and refined technologies offer great promise to reduce GHG emissions
significantly. The federal government established the multi-agency Climate Change Technology

ARB. 2008. http://www.climatechange.ca.gov/inventory/index.html. October.
See the regulatory context discussion below for more detail.
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Program (CCTP) in February 2002 to accelerate the development and deployment of key
technologies.

In February 2002, the United States government also announced a climate change research
initiative to focus on key remaining gaps in climate change science. To meet this goal, the federal
multiagency Climate Change Science Program (CCSP) was established to investigate natural and
human-induced changes in the Earth’s global environmental system; to monitor, understand, and
predict global change; and to provide a sound scientific basis for national and international
decision-making. The CCTP works closely with CCSP to make further progress in understanding
and addressing GCC. The United States Environmental Protection Agency’s (EPA’s) primary
role in CCSP is evaluating the potential consequences of climate variability and the effects on air
quality, water quality, ecosystems, and human health in the United States.

Currently there are no adopted federal regulations to control GCC. However, recent authority has
been granted to the EPA that may change the voluntary approach taken under the current
administration to address this issue. On April 2, 2007 , the United States Supreme Court ruled that
the EPA has the authority to regulate CO, emissions under the federal Clean Air Act (CAA).

Over a decade ago, most countries joined an international treaty, the United Nations Framework
Convention on Climate Change (UNFCCC), to begin to consider what can be done to reduce
global warming and to cope with the physical and socioeconomic effects of climate change. More
recently, a number of nations have approved an addition to the treaty, the Kyoto Protocol, which
has more powerful (and legally binding) measures.

Because it will affect virtually all major scctors of the economy, the Kyoto Protocol is considered
to be the most far-reaching agreement on environment and sustainable development ever adopted.
Most of the world’s countries eventually agreed to the Protocol, but some nations (including the
United States) chose not to ratify it. F ollowing ratification by Russia, the Kyoto Protocol entered
into force on February 16, 2005, for signatory nations.

As of July 2008, 182 countries have ratified the agreement. Participating nations are separated
into Annex 1 countries (i.e., industrialized nations) and Non-Annex 1 countries (i.e., developing
nations) that have different requirements for GHG reductions. The goal of the Protocol is to
achieve overall emissions reduction targets for six GHGs by 2012. The six GHGs regulated under
the Protocol are CO,, CHy, N,O, SF;, HF Cs, and PFCs. Each nation must reduce GHG emissions
by a certain percentage below 1990 levels (e.g., 8 percent reduction for the European Union, 6
percent reduction for Japan). The average reduction target for nations participating in the Kyoto
Protocol is approximately 5 percent below 1990 levels. Although the United States has not
ratified the Protocol, on February 14, 2002, it established a goal of an 18 percent reduction in
GHG emissions intensity by 2012. GHG intensity is the ratio of GHG emissions to economic
output (i.e., gross domestic product).

(2) State Regulations. In 1967, the California Legislature passed the Mulford-Carrell Act, which
combined two Department of Health bureaus, the Bureau of Air Sanitation and the Motor Vehicle
Pollution Control Board, to establish the ARB. Since its formation, the ARB has worked with the
public, the business sector, and local governments to find solutions to California’s air pollution

problems. The resulting State air quality standards set by the ARB continue to outpace the rest of
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