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GLOBAL CLIMATE CHANGE 

Introduction 

There is a general scientific consensus that climate change is occurring, caused in whole or in 
part, by increased emissions of greenhouse gases that keep the Earth’s surface warm by 
trapping heat in the Earth’s atmosphere.1 While many studies show evidence of warming over 
the last century and predict future global warming, the causes of such warming and its potential 
effects are far less certain. 

The state of current knowledge is well expressed by the United States Environmental Protection 
Agency (USEPA): 

“As with any field of scientific study, there are uncertainties associated with the 
science of climate change. This does not imply that scientists do not have confidence 
in many aspects of climate science. Some aspects of the science are known with 
virtual certainty, because they are based on well-known physical laws and 
documented trends. Current understanding of many other aspects of climate change 
ranges from ‘likely’ to ‘uncertain.’ “2  

The USEPA concludes that scientists know with virtual certainty that: 

• “Human activities are changing the composition of Earth’s atmosphere. Increasing levels 
of greenhouse gases like carbon dioxide (CO2) in the atmosphere since pre-industrial 
times are well-documented and understood. 

• The atmospheric buildup of CO2 and other greenhouse gases is largely the result of 
human activities such as the burning of fossil fuels. 

• A warming trend of approximately 0.7 to 1.5°F occurred during the 20th century. 
Warming occurred in both the northern and southern hemispheres, and over the oceans. 

• The major greenhouse gases emitted by human activities remain in the atmosphere for 
periods ranging from decades to centuries. It is therefore virtually certain that 
atmospheric concentrations of greenhouse gases will continue to rise over the next few 
decades. 

• Increasing greenhouse gas concentrations tend to warm the planet.”3 

At the same time, the USEPA notes that “important scientific questions remain about how 
much warming will occur; how fast it will occur; and how the warming will affect the rest of 
the climate system, including precipitation patterns and storms. Answering these questions 
will require advances in scientific knowledge in a number of areas: 

                                                 
1 U.S. Environmental Protection Agency (USEPA). 2000 (January 7, last updated). Global Warming – Climate: 

Uncertainties. Washington, D.C.: USEPA. http://yosemite.epa.gov/oar/globalwarming.nsf/content/ 
climateuncertainties.html. 

2 U.S. Environmental Protection Agency (USEPA). 2006 (October 19, last updated). Climate Change – Science: State 
of Knowledge. Washington, D.C.: USEPA. http://www.epa.gov/climatechange/science/ stateofknowledge.html. 

3 Id. 
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• Improving understanding of natural climatic variations, changes in the sun’s energy, 
land-use changes, the warming or cooling effects of pollutant aerosols, and the impacts 
of changing humidity, and cloud cover.  

• Determining the relative contribution to climate change of human activities and natural 
causes.  

• Projecting future greenhouse emissions and how the climate system will respond within 
a narrow range.  

• Improving understanding of the potential for rapid or abrupt climate change.”4  

The Intergovernmental Panel on Climate Change (IPCC) was established by the World 
Meteorological Organization (WMO) and the United Nations Environment Programme (UNEP) 
to assess scientific, technical, and socioeconomic information relevant for the understanding of 
climate change, its potential impacts, and options for adaptation and mitigation. The IPCC is 
currently finalizing its Fourth Assessment Report entitled Climate Change 2007 based on input 
from three Working Groups (consisting primarily of representatives from governmental agencies 
or the academic community, and members of nongovernmental organizations). The reports by 
the Working Groups provide a comprehensive and up-to-date assessment of the current state of 
knowledge on climate change. The report prepared by Working Group II states that “a global 
assessment of data since 1970 has shown that it is likely [i.e., greater than 66% chance] that 
anthropogenic warming [meaning human-caused] has had a discernible influence on many 
physical and biological systems.”5 In connection with that analysis, the report notes that 
“limitations and gaps prevent more complete attribution of the causes of observed system 
responses to [human] anthropogenic warming. First, the available analyses are limited in the 
number of systems and locations considered. Second, natural temperature variability is larger at 
the regional, than the global scale, thus affecting identification of changes due to external 
forcing.”6,7 Finally, at the regional scale, other factors (such as land-use change, pollution, and 
invasive species) are influential. “In short, a number of scientific analyses indicate, but cannot 
prove, that rising levels of greenhouse gases in the atmosphere are contributing to climate 
change (as theory predicts).”8 

Most human activities, including construction and occupation of new development projects 
cause greenhouse gas emissions. Greenhouse gas emissions occur in connection with many 
activities associated with development, including emissions related to construction equipment, 
building materials, vegetation clearing, natural gas usage, electrical usage (since electricity 
generation by conventional means is a major contributor to greenhouse gas emissions), water 
use (which in southern California is heavily reliant on electricity), and transportation. However, 
new development does not necessarily create entirely new greenhouse gas emissions, since 
most of the persons who will visit or occupy the development have come from other locations 
where they were already causing such greenhouse gas emissions. Further, it has not been 
demonstrated that even new greenhouse gas emissions caused by a local development project 

 
4 Id. 
5 Intergovernmental Panel on Climate Change (IPCC). 2007 (April 13). Working Group II Contribution to the 

Intergovernmental Panel on Climate Change Fourth Assessment Report, Climate Change 2007: Climate Change 
Impacts, Adaptation and Vulnerability. Geneva, Switzerland: IPCC. http://www.ipcc.ch/SPM13apr07.pdf.  

6 External Forcing refers to outside influences that influence the earth's climate. The three main external forcing 
factors (i.e., effects of external forcing) are considered to be solar constant (the amount of radiation emitted by the 
sun), volcanic activity, and greenhouse gases.  

7 Intergovernmental Panel on Climate Change (IPCC). 2007 (April 13). Working Group II Contribution to the 
Intergovernmental Panel on Climate Change Fourth Assessment Report, Climate Change 2007: Climate Change 
Impacts, Adaptation and Vulnerability. Geneva, Switzerland: IPCC. http://www.ipcc.ch/SPM13apr07.pdf. 

8 U.S. Environmental Protection Agency (USEPA). 2006 (October 19, last updated). Climate Change – Science: State 
of Knowledge. Washington, D.C.: USEPA. http://www.epa.gov/climatechange/science/stateofknowledge.html. 

http://www.epa.gov/climatechange/effects/extreme.html#abrupt
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can affect global climate change, or that a project’s net increase in greenhouse gas emissions, if 
any, when coupled with other activities in the region, would be cumulatively considerable. 

The purposes of this discussion are: (i) to describe greenhouse gas emissions caused by 
human activity, particularly those emissions associated with new development; (ii) to describe 
the level of knowledge currently available regarding potential primary and secondary impacts of 
such emissions, including climate change and the associated effects of climate change on air 
quality, water supply, hydrology, agriculture, eco-systems and wildlife; and (iii) to provide a 
qualitative analysis of a project’s sources of greenhouse gas emissions and of design features 
that can avoid or minimize those sources’ emissions. To that end, the following information is 
provided in this paper: 

• A description of observed and predicted climate change.  

• A discussion of human activities causing greenhouse gas emissions. 

• A discussion of potential effects that may result from human induced greenhouse gas 
emissions, including global and regional (State of California) climate change and 
secondary impacts that may result from such climate change.  

• A discussion of the current regulatory setting related to climate change. 

• A discussion of how a project’s net greenhouse gas emissions should be considered 
under the California Environmental Quality Act (CEQA). 

• A qualitative discussion of potential greenhouse gas emissions generated by the 
proposed project. 

• Identification of project design and operational features that have the effect of reducing 
greenhouse gas emissions. 

Climate Change and Greenhouse Gas Emissions 

Global climate change and global warming are both terms that describe long-term changes in 
the earth’s climate. “Global climate change” is a broader term used to describe any worldwide, 
long-term change in the earth’s climate (e.g., increase or decrease in temperatures, the start or 
end of an ice age, or a shift in precipitation patterns). The term “global warming” is more specific 
and refers to a general increase in temperatures across the earth. Though global warming is 
characterized by rising temperatures, it can cause other climatic changes, such as a shift in the 
frequency and intensity of weather events. Global warming does not necessarily imply that all 
locations will be warmer. Individual locations may be cooler even though the world, on average, 
is warmer. All of these changes fit under the umbrella of global climate change.  

When solar radiation from the sun reaches the earth, much of it penetrates the atmosphere to 
ultimately reach the earth’s surface. This solar radiation is absorbed by the earth’s surface and 
then re-emitted as heat, in the form of infrared radiation. While the greenhouse gases in the 
atmosphere let solar radiation through, they trap infrared radiation, which results in the warming 
of the earth’s atmosphere. This is called “the greenhouse effect.” 

The earth’s greenhouse effect has existed far longer than humanity, and has played a key role 
in the development of life. Concentrations of major natural greenhouse gases, such as carbon 
dioxide (CO2), methane (CH4), nitrous oxide (N2O), and water vapor (H2O) have been naturally 
present at relatively stable levels in the atmosphere, adequate to keep temperatures on earth 
hospitable for organisms.9 Without these greenhouse gases, the earth’s temperature would be 
                                                 
9 Examples of natural processes include the addition of greenhouse gases to the atmosphere from respiration, fires, 

and decomposition. The removal of greenhouse gases is mainly from plant and algae growth, and absorption by the 
ocean. 
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too cold for life to exist. In addition to these natural gases, man-made greenhouse gases include 
fluorinated gases such as hydrofluorocarbons (HFCs), perfluorocarbons (PFCs), and sulfer 
hexafluoride (SF6); and criteria pollutants, including carbon monoxide (CO), nitrogen oxides 
(NOx), nonmethane volatile organic compounds (NMVOCs), and sulfur dioxide (SO2).10 CO2, 
CH4, and N2O have both natural and anthropogenic sources, whereas fluorinated gases and 
criteria pollutants are mostly a byproduct of industrial activity.11 Water vapor, although not 
considered a pollutant, comes from evaporation from the oceans and other water bodies, 
sublimation from ice and snow, and transpiration from plant leaves. Water vapor appears to act 
in a feedback manner; higher temperatures lead to higher water vapor concentrations, which in 
turn cause more global warming.12 At the same time, increased water vapor causes increased 
cloud formation, which, depending on the type of clouds formed and the atmospheric level may 
have very different effects on global climate. Thick, low-level clouds are likely to reflect more 
solar radiation back into space, resulting in a reversal of warming processes; while higher 
atmospheric clouding will tend to increase the level of radiation reaching the earth, thereby 
exacerbating the warming trend.13 

Human Activities Causing Greenhouse Gas Emissions 

The primary greenhouse gas generated by human activity is CO2. Fossil fuel combustion, 
especially for the generation of electricity and powering of motor vehicles, has led to substantial 
increases in CO2 emissions and thus substantial increases in atmospheric concentrations. In 
1994, atmospheric CO2 concentrations were found to have increased by nearly 30% above pre-
industrial (c. 1860) concentrations.  

The effect each greenhouse gas has on climate change is measured as a combination of the 
volume of its emissions, and its global warming potential (GWP). The GWP is the potential of a 
gas or aerosol to trap heat in the atmosphere, and is expressed as a function of how much 
warming would be caused by the same mass of CO2. For instance, CH4 has a GWP of 21, 
meaning that one molecule of CH4 traps the same amount of heat as 21 molecules of CO2. The 
naturally occurring greenhouse gases, especially CO2, are emitted in such vastly higher 
quantities that they are thought to be the primary drivers of the global warming the earth is 
currently experiencing. The GWP and atmospheric lifetimes for key greenhouse gases are 
provided in Table 1. While most international data sources provide greenhouse gas emissions in 
terms of CO2 or CO2 equivalents (CO2e), many U.S. sources provide emissions data in units of 
carbon (C) or carbon equivalents (CE). Emissions reported in CO2 or CO2e units are 3.67 times 
emissions report in C or CE units. 

                                                 
10 U.S. Environmental Protection Agency (USEPA). 2007 (April 16, last updated). Climate Change – Greenhouse Gas 

Emissions: Greenhouse Gas Emissions. Washington, D.C.: USEPA. http://epa.gov/climatechange/emissions/ 
index.html. 

11 California Environmental Protection Agency (CalEPA). 2006 (April 3). Final 2006 Climate Action Team Report to 
the Governor and Legislature. Sacramento, CA: CalEPA. http://www.climatechange.ca.gov/climate_action_team/ 
reports/index.html. 

12 Intergovernmental Panel on Climate Change (IPCC). 2001. Climate Change 2001: Working Group I: The Scientific 
Basis: IPCC Third Assessment Report . New York, NY: University Press. http://www.grida.no/climate/ 
ipcc_tar/wg1/index.htm. 

13 NASA. Earth Observatory. 2007. Reference-Clouds and Radiation. 
http://earthobservatory.nasa.gov.Library/clouds.html. 
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TABLE 1 
GLOBAL WARMING POTENTIAL AND ATMOSPHERIC LIFETIME 

OF GREENHOUSE GASES 
 

Gas 
Atmospheric Lifetime 

(years) 
Global Warming 

Potential 
Carbon Dioxide (CO2) 50–200 1 
Methane (CH4) 12±3 21 
Nitrous Oxide (N2O) 120 310 
Hydro Fluorocarbons (HFCs) 

HFC-23 264 11,700 
HFC-134a 14.6 1,300 
HFC-152a 1.5 140 

Perfluorocarbons (PFCs) 
Tetrafluoromethane (CF4) 50,000 6,500 
Hexafluoroethane (C2F6) 10,000 9,200 

Sulfur Hexafluoride (SF6) 3,200 23,900 
Source:  U.S. Environmental Protection Agency (USEPA). 2006 (October 19, last updated). Non-CO2 Gases 
Economic Analysis and Inventory. Global Warming Potentials and Atmospheric Lifetimes (Years). Washington, 
D.C.: USEPA. http://www.epa.gov/nonco2/econ-inv/table.html. 

 

Worldwide emissions of greenhouse gases in 2004 were 30 billion tons of CO2e per year.14 This 
includes both ongoing emissions from industrial and agricultural sources, but does not include 
emissions from land-use changes15. In 2004, the US emitted about 8 billion tons of CO2e or 
about 25 tons/year/person.16 Greenhouse gas emissions in the United States are primarily 
comprised of CO2 emissions from fossil fuel combustion. Of the four major sectors—residential, 
commercial, industrial and transportation—transportation accounts for the highest fraction of 
greenhouse gas emissions, or approximately 35 to 40%; these emissions are entirely generated 
from direct fossil fuel combustion.  

As shown below, broken down by industry, anthropogenic greenhouse gas emissions are 
attributed as follows: transportation (40.7%), industrial (20.5%), electricity generation (22.2%), 
other (including residential and commercial activities) (8.3%), and agriculture and forestry 
(8.3%) .17  

 

                                                 
14 United Nations Framework Convention on Climate Change (UNFCCC). 2007 (May 2, last accessed). Sum of 

Annex I and Annex II countries without counting Land-Use, Land-Use Change and Forestry (LULUCF). Predefined 
Queries: GHG total without LULUCF (Annex I Parties). Bonn, Germany: UNFCCC. http://unfccc.int/ 
ghg_emissions_data/predefined_queries/ items/ 3814.php.  

15 Emissions from land use change relate to the one-time release of CO2 from clearing (and typically burning) of 
forests for development, or deforestation. 

16 United States Environmental Protection Agency (USEPA). 2007 (April 5). Inventory of U.S. Greenhouse Gas 
Emissions and Sinks: 1990–2005. Washington, D.C.: USEPA. http://epa.gov/climatechange/emissions/ 
usinventoryreport.html. 

17 California Energy Commission (CEC). 2006 (December). Inventory of California Greenhouse Gas Emissions and 
Sinks: 1990 to 2004: Final Staff Report. Sacramento, CA: CEC. http://www.energy.ca.gov/2006publications/CEC-
600-2006-013/CEC-600-2006-013-SF.PDF. 
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In 2004, California emitted 492 million tons of CO2e, or about 6% of the United States 
emissions. This large number is due primarily to the sheer size of California compared to other 
states. By contrast, California has one of the fourth lowest per capita greenhouse gas emission 
rates in the country. This is largely due to the success of its energy-efficiency and renewable 
energy programs. According to the California Energy Commission, “the state’s programs and 
commitments lowered its [greenhouse gas] emissions rate of growth by more than half of what it 
would have been otherwise”18. Another factor that has reduced California’s fuel use and 
greenhouse gas emissions is its mild climate compared to that of many other states. In 2004, 
81% of greenhouse gas emissions from California were comprised of CO2 emissions from fossil 
fuel combustion. CH4 and N2O accounted for 5.6% and 6.8% of total CO2e, respectively, and 
high GWP gases (CFCs, HFCs, and SF6) accounted for 2.9% of the CO2e emissions.19 The 
California EPA Climate Action Team reported in its March 2006 report that California’s 
emissions were as follows: CO2 accounted for 83.3%; CH4 accounted for 6.4%; NO2 accounted 
for 6.8%; and fluorinated gases accounted for 3.5%.20 

Potential Effects of Human Activity on Climate Change  

The following is a discussion of the potential effects of human activity on climate change at both 
a global level and in the State of California. As previously noted, the USEPA has concluded that 
scientists know with virtual certainty that “human activities are changing the composition of the 
Earth’s atmosphere”, but advances in scientific knowledge are necessary to fully understand 
various aspects of climate change and the role of human activity. In summary, uncertainties 
regarding human activities and climate change exist in the following areas which are further 
described below: 

• The extent to which human activity, rather than natural causes, is responsible for 
climate change (cooling and warming). 

• The rate at which anthropogenic greenhouse gas emissions will continue to increase 
and the impact of such emissions on climate change.  

                                                 
18 California Energy Commission (CEC). 2006 (December). Inventory of California Greenhouse Gas Emissions and 

Sinks: 1990 to 2004: Final Staff Report. Sacramento, CA: CEC. http://www.energy.ca.gov/2006publications/CEC-
600-2006-013/CEC-600-2006-013-SF.PDF. 

19 California Energy Commission (CEC). 2006 (December). Inventory of California Greenhouse Gas Emissions and 
Sinks: 1990–2004: Final Staff Report. Sacramento, CA: CEC. http://www.energy.ca.gov/2006publications/CEC-
600-2006-013/CEC-600-2006-013-SF.PDF. 

20 California Environmental Protection Agency (CalEPA). 2006 (April 3). Final 2006 Climate Action Team Report to 
the Governor and Legislature. Sacramento, CA: CalEPA. http://www.climatechange.ca.gov/climate_action_team/ 
reports/index.html. 
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• Scientific modeling efforts using various assumptions/scenarios for greenhouse gas 
emissions yield a wide-range of results, limiting the ability of climate scientists to 
project long-range climate changes with any level of certainty.  

• Substantial work has been done at the international and national levels to evaluate 
climatic impacts; but far less information is available on regional and local impacts. 

• The inability to accurately project long-range climate change makes it impossible to 
determine what the potential direct and indirect effects of that climate change might be 
(e.g., air quality, future water supplies, hydrology, agricultural activities, and 
ecosystems/wildlife). 

Global Effects 

Scientific modeling predicts that continued greenhouse gas emissions at, or above current rates 
would induce more extreme climate changes during the 21st century than were observed during 
the 20th century. A warming of about 0.2°C (0.36°F) per decade is projected. Even if the 
concentrations of all greenhouse gases and aerosols were kept constant at year 2000 levels, a 
further warming of about 0.1°C (0.18°F) per decade would be expected. A faster temperature 
increase would lead to more dramatic and unpredictable localized climate extremes. There are 
identifiable signs that global warming could be taking place, including substantial ice loss in the 
Arctic.21 

However, despite growing scientific and public awareness, the understanding of greenhouse 
gas emissions, particulate matter, and aerosols on global climate trends remains uncertain. In 
addition to uncertainties about the extent to which human activity, rather than solar or volcanic 
activity, is responsible for increasing warming, there is also evidence that some human activity 
has cooling, rather than warming, effects. For example, particulate matter released into the 
atmosphere through human activity, including vehicle emissions and construction, is thought to 
have a cooling effect, reflecting sunlight back into space and reversing warming trends. Thus, 
counter-intuitively, reductions in particulate matter through increased air regulation may result in 
increased warming in the atmosphere.22 Similarly, some studies show that aerosols act like 
particulate matter, reflecting sunlight into space; while others point out that aerosols, by inducing 
cloud formation, may have a positive radiative forcing effect, increasing warming trends.23. 
Further, as previously noted, the increase in water vapor predicted by global warming trends 
may lead to increases or decreases in global warming. 

Acknowledging uncertainties regarding the rate at which anthropogenic greenhouse gas 
emissions would continue to increase (based upon various factors under human control, such 
as future population growth and the locations of that growth; the amount, type, and locations of 
economic development; the amount, type, and locations of technological advancement; 
adoption of alternative energy sources; legislative and public initiatives to curb emissions; and 
public awareness and acceptance of methods for reducing emissions), and the impact of such 
emissions on climate change, the IPCC devised a set of six “emission scenarios” which mix and 
match various assumptions about the rates of economic development, population growth, and 
technological advancement over the course of the next century.24 These emission scenarios are 
paired with various climate sensitivity models to attempt to account for the range of uncertainties 
which affect climate change projections. The wide range of temperature, precipitation, and 
similar projections yielded by these scenarios and models reveal the magnitude of uncertainty 

 
21 Statistics from IPCC Working Group I and II.  
22 Quad Knopf. 2006 (March). Placer Vineyards Specific Plan 2nd Partially Recirculated Revised Specific Plan Draft 
EIR. Roseville, CA: Quad Knopf. 
23 Id. at 4.13-2. 
24 IPCC. 2000. Special Report on Emissions Scenarios. http://www.grida.no/climate/ipcc/emission/002.htm 
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presently limiting climate scientists’ ability to project long-range climate change (as previously 
discussed). 

State of California 

Several recent studies have attempted to explore the possible negative consequences that 
climate change, left unchecked, could have in the State of California. These reports 
acknowledge that climate scientists’ understanding of the complex global climate system, and 
the interplay of the various internal and external factors that affect climate change, remains too 
limited to yield scientifically valid conclusions on such a localized scale. 

One report was prepared by the California Climate Change Center (CCCC Report), which was 
established in 2003 by the California Energy Commission.25 The report’s warming projections 
are based on just 3 of the IPCC emissions scenarios (low emissions, medium-high emissions, 
and higher emissions). The exhibit below provides a summary of the projected impacts global 
warming could have on California between 2070 and 2099 as compared to the period from 1961 
through 1990 for the following issues: temperature changes, public health (air pollution 
formation), frequency of wildfires, water resources and sea levels, agriculture, forests and 
landscapes. As discussed above, the report’s assertions are based on climate sensitivity 
models which estimate the “Earth’s response to certain physical processes, including a number 
of ‘feedbacks’ that might amplify or lessen warming.”26 The report reiterates the IPCC’s point 
that “[b]ecause many of these processes and their feedbacks are not yet fully understood, they 
are represented somewhat differently in different climate models.”27 As a result of these 
uncertainties, the climate models yield a wide range of projections. In addition to the wide range 
of temperatures forecasted, “precipitation projections do not show a consistent trend during the 
next century.” In fact, “[o]ne of the three climate models projects slightly wetter winters,” 
whereas “another projects slightly drier winters.”28 This begets more uncertainty. For example, 
“[h]ow much snowpack will be lost depends in part on future precipitation patterns, the 
projections for which remain uncertain.”29 Precipitation projections also affect the potential 
availability of hydropower.30 

The Pacific Institute’s report prepared for the California Energy Commission entitled Climate 
Change In California Water Sources: A Survey and Summary of the Literature evaluated the 
existing scientific literature regarding climate change, with a focus on how climate change might 
affect planning for water supplies and water systems in California. The report characterized 
itself as beginning the process of summarizing potential consequences of climate change for 
California water resources (page 1), and also included the following conclusions (page 5): 

Substantial work has been done at the international and national level to evaluate 
climatic impacts, but far less information is available on regional and local impacts. 

Projecting regional impacts of climate change and variability relies first on General 
Circulation Models (GCMs), which develop large-scale scenarios of changing climate 
parameters, usually comparing scenarios with different concentrations of greenhouse 

 
25 California Climate Change Center. 2006 (July). Our Changing Climate: Assessing the Risks to California. 

Sacramento, CA: CalEPA. http://www.energy.ca.gov/2006publications/CEC-500-2006-077/CEC-500-2006-
077.PDF. 

26 Id. at 4. 
27 Id. at 4. 
28 Id. at 3. 
29 Id. at 6. 
30 Id. at 7. 
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gasses in the atmosphere. This information is typically at too coarse a scale to make 
accurate regional assessments.31 

 
 

In July 2006, the California Department of Water Resources (DWR) issued a technical report 
which discusses in more detail the impacts climate change might have on California’s water 
supply under four of the IPCC climate change scenarios. This report32 is further discussed 
under “Water Supply” below. 

                                                

Following is a general discussion of some of the potential effects reported in these studies that 
could be experienced in California as a result of climate change. These effects are related to air 
quality, water supply, hydrology (including sea level rise), agriculture, and ecosystems/wildlife. 

• Air Quality – Higher temperatures, conducive to air pollution formation, could worsen air 
quality in California. Climate change may increase the concentration of ground-level 
ozone, but the magnitude of the effect, and therefore its indirect effects, are uncertain. 
For other pollutants, the effects of climate change and/or weather are less well studied, 

 
31 Kiparsky, M. and P.H. Gleick. 2003 (July). Climate Change and California Water Resources: A Survey and 

Summary of the Literature. Oakland, CA: Pacific Institute. http://www.pacinst.org/reports/ 
climate_change_and_california_water_resources.pdf. 

32 California Department of Water Resources (DWR). 2006 (July). Progress on Incorporating Climate Change into 
Management of California Water Resources. Sacramento, CA: DWR. http://www.climatechange.ca.gov/ 
biennial_reports/2006report/index.html. 
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and even less well understood.33 If higher temperatures are accompanied by drier 
conditions, the potential for large wildfires could increase, which, in turn, would further 
worsen air quality. However, if higher temperatures are accompanied by wetter, rather 
than drier conditions, the rains would tend to temporarily clear the air of particulate 
pollution and reduce the incidence of large wildfires, thus ameliorating the pollution 
associated with wildfires. Additionally, severe heat accompanied by drier conditions and 
poor air quality could increase the number of heat-related deaths, illnesses, and asthma 
attacks throughout the state.34 

• Water Supply – Uncertainty remains with respect to the overall impact of global climate 
change on future water supplies in California. For example, models that predict drier 
conditions (i.e., parallel climate model [PCM]) suggest decreased reservoir inflows and 
storage and decreased river flows, relative to current conditions. By comparison, models 
that predict wetter conditions (i.e., HadCM2) project increased reservoir inflows and 
storage, and increased river flows.35 

DWR’s July 2006 technical report addresses the State Water Project, the Central Valley 
Project, and the Sacramento-San Joaquin Delta. Although the report projects that 
“[c]limate change will likely have a significant effect on California’s future water 
resources…[and] future water demand,” it also reports that “much uncertainty about 
future water demand [remains], especially [for] those aspects of future demand that will 
be directly affected by climate change and warming. While climate change is expected 
to continue through at least the end of this century, the magnitude and, in some cases, 
the nature of future changes is uncertain. This uncertainty serves to complicate the 
analysis of future water demand, especially where the relationship between climate 
change and its potential effect on water demand is not well understood.”36 DWR adds 
that “[i]t is unlikely that this level of uncertainty will diminish significantly in the 
foreseeable future.”37 Still, changes in water supply are expected to occur, and many 
regional studies have shown that large changes in the reliability of water yields from 
reservoirs could result from only small changes in inflows.38,39, 40  

 Water purveyors are required by state law to prepare Urban Water Management Plans 
(UWMPs) that consider climatic variations and corresponding impacts on long-term 
water supplies.41 For those purveyors who receive water from the State Water Project 
(SWP), DWR has published its SWP Delivery Reliability Report, dated November 2005. 
That report presents information from computer simulations of the SWP operations 

 
33 United States Environmental Protection Agency (USEPA). Climate Change – Health and Environmental Effects: 

Health. Washington D.C.: USEPA. http://www.epa.gov/climatechange/effects/health.html. 
34 California Climate Change Center. 2006 (July). Our Changing Climate: Assessing the Risks to California. 
Sacramento, CA: CalEPA. http://www.energy.ca.gov/2006publications/CEC-500-2006-077/CEC-500-2006-077.PDF. 
35 Brekke, L.D., N.L. Miller, K.E. Bashford, N.W.T. Quinn, and J.A. Dracup. 2004. Climate Change Impacts 

Uncertainty for Water Resources in the San Joaquin River Basin, California. Journal of the American Water 
Resources Association. 40(2): 149–164. Malden, MA: Blackwell Synergy for AWRA. http://www.awra.org/jawra/ 
papers/J02103.html. 

36 California Department of Water Resources (DWR). 2006 (July). Progress on Incorporating Climate Change into 
Management of California Water Resources. Sacramento, CA: DWR. http://www.climatechange.ca.gov/ 
biennial_reports/2006report/index.html. 

37 Id. at 2-75. 
38 Kiparsky, M. and P.H. Gleick. 2003. Climate Change and California Resources: A Survey and Summary of the 

Literature. Oakland, CA: the Pacific Institute. http://www.pacinst.org/reports/ 
climate_change_and_california_water_resources.pdf . 

39 California Department of Water Resources (DWR). 2005 (December). Final California Water Plan Update 2005. 
(Volume 4: Reference Guide). Sacramento, CA: DWR. http://www.waterplan.water.ca.gov/cwpu2005/index.cfm. 

40 Cayan, D., A.L. Luers, M. Hanemann, G. Granco, and B. Croes. 2006 (February). Scenarios of Climate Change in 
California: An Overview ( White Paper, CEC-500-2005-203-SF). Sacramento, CA: CCCC. 
http://www.energy.ca.gov/2005publications/CEC-500-2005-186/ CEC-500-2005-186-SF.PDF.  

41 California Water Code, Section 10631(c). 
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based on historical data over a 73-year period (1922–1994). The DWR has confirmed 
that the results of those model studies “represent the best available assessment of the 
delivery capability of the SWP.” In addition, the DWR is continuing to update its studies 
and analysis of water supplies. For example, DWR’s California Water Plan Update of 
2005 addresses various uncertainties associated with global climate change and its 
potential effect on water supplies. In Chapter 4 of that study, DWR summarized the 
predictions surrounding global climate change, including information from the Pacific 
Institute’s report entitled Climate Change In California Water Resources: A Summary 
And Survey of the Literature. 

Water purveyors incorporate this information from DWR in their continuing updates of 
UWMPs, and information from individual UWMPs can be incorporated into Water 
Supply Assessments (WSAs) and Water Verifications prepared for certain development 
projects in accordance with Cal. Water Code § 10910, et. seq. and Cal. Government 
Code § 66473.7, et. seq. 

• Hydrology – As discussed above, climate changes could potentially affect the amount 
of snowfall, rainfall, and snow pack; the intensity and frequency of storms; flood 
hydrographs (flash floods, rain or snow events, coincidental high tide and high runoff 
events); sea level rise and coastal flooding; coastal erosion; and the potential for salt 
water intrusion. Sea level rise can be a product of global warming through two main 
processes: expansion of sea water as the oceans warm, and melting of ice over land. A 
rise in sea levels could result in coastal flooding and erosion and could jeopardize 
California’s water supply. In particular, saltwater intrusion would threaten the quality and 
reliability of the state’s major fresh water supply that is pumped from the southern edge 
of the Sacramento/San Joaquin River Delta. Increased storm intensity and frequency 
could affect the ability of flood-control facilities, including levees, to handle storm events. 

• Agriculture – As noted in the CCCC Report, California has a $30 billion agricultural 
industry that produces half the country’s fruits and vegetables. The report notes that 
higher carbon dioxide levels can stimulate plant production and increase plant water-use 
efficiency. However, if temperatures rise and drier conditions prevail, water demand 
could increase; crop-yield could be threatened by a less reliable water supply; and 
greater ozone pollution could render plants more susceptible to pest and disease 
outbreaks. In addition, temperature increases could change the time of year certain 
crops, such as wine grapes, bloom or ripen, and thus affect their quality.  

• Ecosystems and Wildlife – Increases in global temperatures and the potential resulting 
changes in weather patterns could have ecological effects on a global and local scale. In 
2004, the Pew Center on Global Climate Change released a report examining the 
possible impacts of climate change on ecosystems and wildlife.42 The report outlines 
four major ways in which it is thought that climate change could affect plants and 
animals: (1) timing of ecological events; (2) geographic range; (3) species’ composition 
within communities; and (4) ecosystem processes such as carbon cycling and storage. 

Current research efforts focus on determining the potential for changes in the 
geographic range and species composition of California’s major bioregions. The notion 
that the primary habitat constituents of California’s bioregions are determined by 
precipitation, temperature, frequency of extreme weather events, and fire has led some 
scientists to create dynamic vegetation models designed to reconstruct vegetation 
community structure, in response to atmospheric composition changes. The output of 

 
42 Parmesan, C. and H. Galbraith. 2004 (November). Observed Impacts of Global Climate Change in the U.S. 

(prepared for the Pew Center on Global Climate Change). Arlington, VA: Pew Center on Global Climate Change. 
http://www.pewclimate.org/document.cfm? documentID=371. 
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these models suggests that if the future proves to be warmer and drier, areas of coastal 
sage scrub and chaparral throughout southern and central California might convert to 
annual grasslands, while in northern portions of the state, particularly the Sierra 
Nevada, as dynamic vegetation models predict, alpine evergreen forest habitats could 
be lost if temperatures at higher elevations increase. Under a warmer/wetter scenario, 
however, different impacts would be anticipated. These sorts of large-scale vegetation 
community changes, should they occur, could result in substantial effects to species that 
currently occur within narrow habitat requirements. This is particularly true for 
populations that occur near the geographic limits of their ranges. 

However, currently available climate models were designed to understand global trends 
(see e.g., Lenihan 2007 and Lenihan 200343,44) and do not have the fidelity or resolution 
to provide detailed information on localized temperature, precipitation, or biological 
conditions. Predicting future conditions within the major bioregions of California, not to 
mention in any single county or city, is beyond the confidence range of all current 
climate change models. The models used to forecast localized changes to vegetation 
and species distribution compound, and multiply many layers of uncertainty into 
“potential patterns.” The details of these patterns are not statistically quantifiable and 
are appropriately considered to be in the realm of theories (that are difficult, if not 
impossible, to test) and scientific speculation. As such, environmental analysis cannot 
reliably use these models to anticipate impacts or mitigations useful to the CEQA 
process. 

Regulatory Setting 

Climate change and global warming are being addressed by a number of international, national, 
and state agencies. Following is a summary of these efforts.  

International and Federal 

The United States participates in the United Nations Framework Convention on Climate Change 
(UNFCCC) (signed on March 21, 1994). The Kyoto Protocol is a treaty made under the 
UNFCCC and was the first international agreement to regulate greenhouse gas emissions. It 
has been estimated that if the commitments outlined in the Kyoto Protocol are met, global 
greenhouse gas emissions could be reduced by an estimated 5% from 1990 levels during the 
first commitment period of 2008–2012. It should be noted that although the United States is a 
signatory to the Kyoto Protocol, Congress has not ratified the Protocol and the United States is 
not bound by the Protocol’s commitments. 

The United States has opted for a voluntary and incentive-based approach toward emissions 
reductions in lieu of the Kyoto Protocol’s mandatory framework. The Climate Change 
Technology Program (CCTP) is a multi-agency research and development coordination effort 
(which is led by the Secretaries of Energy and Commerce) that is charged with carrying out the 
President’s National Climate Change Technology Initiative.45 In August of 2005, the CCTP 

                                                 
43 Lenihan, J.M. February 2007. California Climate Change Center. The Response of Vegetation Distribution, 

Ecosystem Productivity, and Fire in California to Future Climate Scenarios Simulated by the MC1 Dynamic 
Vegetation Model. 

44 Lenihan, J. M.; Drapek R.; and Bachelet D. 2003 and Climate Change Effects on Vegetation Distribution, Carbon, 
and Fire in California. Ecological Applications 13(6), pp. 1667-1681. 

45 U.S. Climate Change Technology Program (CCTP). 2006 (April 7, last updated). About the U.S. Climate Change 
Technology Program. Washington, D.C.: CCTP. http://www.climatetechnology.gov/about/index.htm. 
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published its Vision and Framework for Strategy and Planning,46 and in September 2006, the 
CCTP Strategic Plan was released. 

To date, the USEPA has not regulated greenhouse gases under the Clean Air Act (CAA) based 
on the assertion that the “CAA does not authorize it to issue mandatory regulations to address 
global climate change and that it would be unwise to regulate greenhouse gas emissions 
because a causal link between greenhouse gases and the increase in global surface air 
temperatures has not been unequivocally established.” However, the U.S. Supreme Court in 
Massachusetts v. EPA (April 2, 2007) recently held that the EPA can, and should, consider 
regulating motor-vehicle greenhouse gas emissions. 

California 

On July 1, 2002, the California Assembly passed Assembly Bill (AB) 1493 (signed into law on 
July 22, 2002), requiring the California Air Resources Board (CARB) to “adopt regulations that 
achieve the maximum feasible and cost-effective reduction of greenhouse gas emissions from 
motor vehicles”. A copy of AB 1493 is included in Appendix A. The regulations were to be 
adopted by January 1, 2005, and apply to 2009 and later model-year vehicles. In September 
2004, CARB responded by adopting “CO2-equivalent fleet average emission” standards. The 
standards will be phased in from 2009 to 2016, reducing emissions by 22% in the “near term” 
(2009–2012) and 30% in the “mid term” (2013–2016), as compared to 2002 fleets. 

On June 1, 2005, Governor Arnold Schwarzenegger signed Executive Order (EO) S-3-05, 
establishing statewide greenhouse gas emissions reduction targets. A copy of EO S-3-05 is 
included in Appendix A. This EO provides that by 2010, emissions shall be reduced to 2000 
levels; by 2020, emissions shall be reduced to 1990 levels; and by 2050, emissions shall be 
reduced to 80% of 1990 levels. The Secretary of the California Environmental Protection 
Agency (CalEPA) is charged with coordinating oversight of efforts to meet these targets and 
formed the Climate Action Team (CAT) to carry out the EO. Several of the programs developed 
by the CAT to meet the emission targets are relevant to residential construction and are outlined 
in a March 2006 report.47 These include anti-idling of certain classes of construction vehicles; 
provision of recycling facilities within residential buildings and communities; compliance with the 
Energy Commission’s building and appliance energy efficiency standards; compliance with 
California’s Green Buildings and Solar initiatives; and implementation of water-saving 
technologies and features. 

On August 31, 2006, the California Assembly passed AB 32 (signed into law on September 27, 
2006), the California Global Warming Solutions Act of 2006, requiring that CARB adopt 
regulations to reduce greenhouse gas emissions to 1990 levels by 2020. A copy of AB 32 is 
included in Appendix A. This Act commits California to reduce greenhouse gas emissions to 
1990 levels and establishes a multi-year regulatory process under the jurisdiction of the 
California Air Resources Board to establish regulations to achieve these goals. By January 1, 
2008, CARB must adopt regulations that require monitoring and annual reporting of greenhouse 
gas emissions from the most important sources or categories of sources. By January 1, 2011, it 
must establish greenhouse gas emission limits (defined as authorizations to emit during a 
specified year up to a CARB-specified level of greenhouse gases, as expressed in tons of 
carbon dioxide equivalents), and create the emission reduction measures necessary to achieve 
the 1990 levels. These greenhouse gas emission limits, and emission reduction measures, will 
become operative January 1, 2012. In the interim, by June 30, 2007, CARB must publish a list 

 
46 U.S. Climate Change Technology Program (CCTP). 2005 (August). Vision and Framework for Strategy and 

Planning. Washington, D.C.: CCTP. http://www.climatetechnology.gov/vision2005/cctp-vision2005.pdf. 
47 California Environmental Protection Agency (CalEPA), Climate Action Team. 2006 (March ). Executive Summary. 

Climate Action Team Report to Governor Schwarzenegger and the California Legislature. Sacramento, CA: 
CalEPA. http://www.climatechange.ca.gov/climate_action_team/reports/index.html. 
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of early-action measures that can be implemented to reduce emissions prior to 2012. At this 
time, there has been no guidance from CARB or other agencies on the relation between AB 32 
and CEQA, or on whether or how greenhouse gas emissions should be evaluated in EIRs. 

On April 20, 2007, CARB published Proposed Early Actions to Mitigate Climate Change in 
California.48 There are no early action measures specific to residential development included in 
the list of 36 measures identified for CARB to pursue during calendar years 2007, 2008, and 
2009. Also, this publication indicated that the issue of greenhouse gas emissions in CEQA and 
General Plans was being deferred for later action, so the publication did not discuss any early 
action measures generally related to CEQA or to land use decisions. As noted in that report: 
“AB 32 requires that all GHG [greenhouse gas] reduction measures adopted and implemented 
by the Air Resources Board be technologically feasible and cost effective.”49 The law also 
requires that greenhouse gas measures have neither negative impacts on conventional 
pollutant controls nor any disproportionate socioeconomic effects (among other criteria). 

On August 31, 2006, the California Senate also passed SB 1368 (signed into law on September 
29, 2006),50 which requires the Public Utilities Commission (PUC) to develop and adopt a 
“greenhouse gases emission performance standard” by February 1, 2007, for the private electric 
utilities under its regulation. A copy of SB 1368 is included in Appendix A. The PUC adopted an 
interim standard on January 25, 2007. The Energy Commission must adopt a consistent 
standard by June 30, 2007, for the local publicly-owned electric utilities under its regulation.51 
These standards apply to all long-term financial commitments entered into by electric utilities.52 

As noted above, the California Urban Water Management Planning Act requires various water 
purveyors throughout the State of California to prepare UWMPs, which assess the purveyor’s 
water supplies and demands over a 20-year horizon.53 As required by that statute, UWMPs are 
updated by the purveyors every five years. 

There are no statutes, regulations, guidelines, or case law decisions requiring analysis of 
climate change within a CEQA document. Under AB 32, the CARB, the sole agency in charge of 
regulating sources of emissions of greenhouse gases in California, has been tasked with 
adopting regulations for reduction of greenhouse gas emissions. To date, CARB has not 
provided direction for preparation of CEQA documents relative to this issue. Further, to date, no 
air district in California, including the South Coast Air Quality Management District has identified 
a significance threshold for greenhouse gas emissions or a methodology for analyzing air 
quality impacts related to greenhouse gas emissions. 

CEQA Analysis of Greenhouse Gas Emissions and Their Impacts 

As identified in Section 15064(a) of the CEQA Guidelines, “determining whether a project may 
have a significant effect plays a critical role in the CEQA process”. In addition, as outlined in 
Sections 15064(h) and 15130 of the CEQA Guidelines, an environmental impact report (EIR) is 
required to evaluate cumulative impacts when they can be determined to be “cumulatively 
considerable.” However, the CEQA Guidelines and the CEQA Initial Study Checklist do not 
contain any provisions that specifically set forth requirements for analysis of global climate 

                                                 
48 California Environmental Protection Agency (CalEPA), Air Resources Board (CARB). 2007 (April 20). Proposed 

Early Actions to Mitigate Climate Change in California. Sacramento, CA: CalEPA, CARB. 
http://www.climatechange.ca.gov/climate_action_team/reports/index.html. 

49 California Environmental Protection Agency (CalEPA), Air Resources Board (CARB). 2007 (April 20). Proposed 
Early Actions to Mitigate Climate Change in California. Sacramento, CA: CalEPA, CARB. 
http://www.climatechange.ca.gov/climate_action_team/ reports/index.html. 

50 California Senate. Senate Bill (SB) 1368: Electricity: emissions of greenhouse gases. (Cal. 2006). 
51 California Senate. Senate Bill (SB) 1368: Electricity: emissions of greenhouse gases. (Cal. 2006). 
52 California Senate. Senate Bill (SB) 1368: Electricity: emissions of greenhouse gases. (Cal. 2006). 
53 California Water Code, Section 10631 et seq. 
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change impacts in an EIR. As stated in Section 15064(b) of the State CEQA Guidelines, “The 
determination of whether a project may have a significant effect on the environment calls for 
careful judgment on the part of the public agency involved, based to the extent possible on 
scientific and factual data.” Additionally, CEQA Guidelines Section 15145 states, “If, after 
thorough investigation, a Lead Agency finds that a particular impact is too speculative for 
evaluation, the agency should note its conclusion and terminate discussion of the impact.” 

The lead agency has determined, based upon the discussion above and the factors outlined 
below, that the project’s impact on global climate change is speculative and cannot be 
evaluated at this time. 

• Uncertainties regarding human activities and climate change – While there is 
scientific consensus that global climate change is occurring, and that anthropogenic 
greenhouse gas emissions may be a contributing factor to that change, there is little 
scientific evidence that establishes to a level of certainty that many of the commonly 
anticipated consequences of climate change (e.g., sea level rise, loss of snow pack, 
severe weather events) will in fact occur, or if they do occur, the extent to which human 
activity contributed to such event, or the extent to which they will affect a specific region 
or a specific project area.54 Further, there are other human activities, such as particulate 
and aerosol emissions, which may reverse global warming trends. 

• Lack of guidance for analysis of climate change issues in CEQA documents – The 
current regulatory setting relative to climate change is described above. As noted, CEQA 
does not provide any guidance regarding analysis of climate change within a CEQA 
document. Additionally, the most recent analyses prepared for or by California State 
agencies on climate change issues also do not provide any guidance for this analysis 
nor do they provide for or require particular mitigation measures to reduce greenhouse 
gas emissions. An exception to this is generalized recommendations about such matters 
as encouraging jobs/housing proximity. These reports include the Climate Action Team 
Report to Governor Schwarzenegger and the Legislature,55 Our Changing Climate − 
Assessing the Risks to California,56 and Analysis of Measures for Reducing 
Transportation Emissions in California.57 The most recent report from the Climate Action 
Team listed proposed early actions to reduce climate change, and that report specifically 
deferred any evaluation of CEQA until later.58  

 
54 A 2003 expert meeting report prepared by the Intergovernmental Panel on Climate Change, entitled IPCC Meeting 

on Current Understanding of the Processes Affecting Terrestrial Carbon Stocks and Human Influences Upon 
Them (Geneva 2003 pages 2 and 3) also evaluated the uncertainty in determining what factors contribute to 
climate change. This report evaluated methodologies relating to land use, land use change and forestry (denoted 
in this expert report by the acronym LULUCF), and concluded that: “The scientific community cannot currently 
provide a practicable methodology that would factor out direct human-induced effects from indirect human-induced 
and natural effects for any broad range of LULUCF activities and circumstances. See Intergovernmental Panel on 
Climate Change (IPCC). 2003 (July). IPCC Meeting on Current Scientific Understanding of the Processes Affecting 
Terrestrial Carbon Stocks and Human Influences upon Them. Geneva, Switzerland: IPCC. 
http://www.ipcc.ch/pub/carbon.pdf. 

55 California Environmental Protection Agency (CalEPA), Climate Action Team. 2006 (March ). Executive Summary. 
Climate Action Team Report to Governor Schwarzenegger and the California Legislature. Sacramento, CA: 
CalEPA. http://www.climatechange.ca.gov/ climate_action_team/reports/index.html. 

56 California Climate Change Center. 2006 (July). Our Changing Climate: Assessing the Risks to California. 
Sacramento, CA: CalEPA. http://www.climatechange.ca.gov/biennial_reports/2006report/index.html. 

57 Center for Clean Air Policy (CCAP). 2005 (October). Analysis of Measures for Reducing Transportation Emissions 
in California. Washington, D.C.: CCAP. http://www.climatechange.ca.gov/documents/2005-
10-14_CCAP_REPORTS/ CCAP_REPORT_TRANSPORTATION.PDF. 

58 California Environmental Protection Agency (CalEPA), Air Resources Board (CARB). 2007 (April 20). Proposed 
Early Actions to Mitigate Climate Change in California. Sacramento, CA: CalEPA, CARB. 
http://www.climatechange.ca.gov/climate_action_team/ reports/index.html. 
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• Lack of methodology for evaluating greenhouse gases − In addition to the lack of 
legal or regulatory guidance discussed above, a review of State regulation and the 
scientific and analytical literature indicates that there is not an established methodology 
for assessing the level of greenhouse gas emissions and determining the impacts of a 
particular development project on global climate change, and determining the 
significance of any such impacts under CEQA. Nor is there an existing methodology for 
assessing the incremental increase in greenhouse gas emissions for an individual 
project. This is due, in part, to the fact that the emission of greenhouse gases stems 
primarily from vehicle trips associated with a particular project, and from the production 
of energy to be consumed by the proposed project, rather than by factors caused by 
development of the project. 

 To date, proposed regulation of motor vehicle and energy production emissions has 
focused on the source of such emissions at the manufacturing level, (i.e., at vehicle 
production or electrical plants) and not at the individual project or user level. This is in all 
likelihood because while gross incremental global warming impacts related to vehicle or 
energy usage associated with a project can be quantified, gross calculations result in 
the overcounting of emissions because they do not take into account the fact that these 
emissions are not “new” in a global sense, even if they are newly attributable to a 
particular project.59 For example, to determine the increment of change in emissions 
that is a result of a proposed project’s vehicle trips, it would not be sufficient or accurate 
simply to quantify emissions based on vehicle miles traveled, unless those vehicle miles 
can be compared to the vehicle miles that are already being traveled by persons who 
may move to an area that is proposed to be developed. There is not yet any 
methodology for determining the increment of change that should be attributed to a 
project, which might result in some drivers relocating from other areas. In addition, an 
accurate assessment needs to evaluate positive contributions of the project to the 
absorption of greenhouse gas emissions (such as carbon absorption from new 
landscaping and preserved open space, for example). 

• Lack of methodology for determining whether greenhouse gas emissions from an 
individual project are significant. − The conclusions from the literature cited in this 
paper indicate that there is not a sound scientific basis for determining how those 
quantitative factors interact with the global climatic system. Therefore, there is not yet a 
basis for determining in a meaningful manner whether potential development may have 
a significant or cumulatively considerable effect on climate change, pursuant to CEQA. 

While the direct output of greenhouse gases from a project can theoretically be 
estimated (provided valid methodologies are developed), the emission of greenhouse 
gases associated with implementation of any one development project would not result 
in any discernable direct impact globally or locally on climate, water availability, plant or 
wildlife species, populations, habitats, or ecosystems. The indirect effects of project-
specific greenhouse gases emissions from a development such as the project are 
negligible at best, and available science considers them immeasurable. Any potential 
impact of a project on climate change could only be cumulative (because the project is 
making an incremental contribution to an overall change in the environment) and, in light 
of the state of existing scientific knowledge and modeling, speculative as to specific 
impacts. 

• Lack of scientific basis to accurately project future climate trends − Even if project-
specific impacts were discernible, no sufficient scientific basis exists to accurately project 

 
59 This is distinguishable from standard air quality analysis, in which trips past a particular intersection are relevant to 

the emission levels at the intersection and to human health of inhabitants and passersby at that intersection.  
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future climate trends, much less the likely adverse environmental impacts resulting from 
those trends, particularly in any specific location.60 To some extent, long-range climate 
projections will always be inherently speculative, simply because factors that affect the 
rate at which anthropogenic greenhouse gas emissions will continue to increase or 
decrease cannot be predicted. Such factors include future population growth, and the 
locations of that growth; the amount, type, and locations of economic development; the 
amount, type, and locations of technological advancement; adoption of alternative 
energy sources; legislative and public initiatives to curb emissions; and public 
awareness and acceptance of methods for reducing emissions. 

The National Research Council’s 2005 report entitled Radiative Forcing of Climate 
Change: Expanding the Concept and Addressing Uncertainties included analysis of the 
uncertainties involved in determining the impact on climate of land use changes. This 
paper states that it was prepared to evaluate the current state of knowledge on radiative 
forcings on the climate system, which are imbalances imposed on a climate system by 
such factors as volcanic emissions or human activities. With respect to land use and 
changes in land cover, and their relation to climate systems, this report states that “The 
mechanisms involved in land-atmosphere interactions are not well understood, let alone 
represented in climate models. A synergistic approach combining state-of-the-art 
models, field observations, and satellite imagery will be needed to advance our 
knowledge.”61 

For all of the reasons discussed in this section, and pursuant to Section 15145 of the CEQA 
Guidelines, projections as to climate change trends, as well as the environmental impacts of 
climate change are speculative at this time. Until such time as a sufficient scientific basis exists 
to ascertain the incremental impact of an individual project on climate change, and to accurately 
project future climate trends associated with that increment of change, and guidance is provided 
by regulatory agencies on the control of greenhouse gas emissions62 and thresholds of 
significance, the significance of an individual project’s greenhouse gas emissions and 
contribution to cumulative global greenhouse gas emissions is too speculative to be determined. 
Therefore, further analysis and application of current emissions scenarios, climate models, and 
climate change projections to a proposed project is also speculative. 

However, a discussion of the project-related activities that could contribute to the generation of 
increased greenhouse gas emissions, and the project design features that would avoid or 
minimize those emissions, is provided below for consideration by the decision makers. 

A Project’s Potential to Generate Increased Greenhouse Gas Emissions 

As discussed above, although it is possible to generally estimate a project’s contribution of CO2 
into the atmosphere, it is a matter of speculation whether that project increases existing levels of 
greenhouse gases globally or in the State of California. Moreover, even if it is assumed that a 
project does create an incremental increase in those emissions, it is typically not possible to 
determine whether or how an individual project’s relatively small incremental contribution might 
translate into physical effects on the environment. Given the complex interactions between 
various global and regional-scale physical, chemical, atmospheric, terrestrial, and aquatic 
                                                 
60 Australian Government, Bureau of Meteorology. 2007. The Greenhouse Effect and Climate Change. Melbourne, 

Victoria, Australia: the Government, Bureau of Meteorology. http://www.bom.gov.au/info/ 
GreenhouseEffectAndClimateChange.pdf. 

61 National Research Council (NRC). 2005. Radiative Forcing of Climate Change: Expanding the Concept and 
Addressing Uncertainties. Washington, D.C.: The National Academies Press. 

62 Refer to the discussion under “Regulatory Setting, California” regarding the Proposed Early Actions to Mitigate 
Climate Change in California published by CARB in April 2007. There are no early action measures specific to 
residential development included in the list of 36 measures identified for CARB to pursue during calendar years 
2007, 2008, and 2009. 
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systems that result in the physical expressions of global climate change, it is impossible to 
discern whether the presence or absence of CO2 emitted by the project would result in any 
altered conditions. Because there is not an established methodology for determining the CO2 or 
other greenhouse gas emissions generated by an individual project, there are no standards or 
thresholds of significance for such emissions, and the results of such modeling would not be 
sufficient to determine whether or how an individual project’s relatively small incremental 
contribution might translate into physical effects on the environment, CO2 emissions generated 
by the proposed project have not been quantified. However, a qualitative analysis follows. 

As previously noted, the construction and operation of new development projects would 
generate greenhouse gas emissions, with the majority of energy consumption (and associated 
generation of greenhouse gas emissions) occurring during operation. As of yet, there is no 
study that quantitatively assesses all of the greenhouse gas emissions associated with each 
phase of the construction and use of an individual development, which allows comparison with 
the baseline, or within each of the aspects of a particular type of development project (e.g., 
residential, retail, office). Several studies report greenhouse gas emissions from cities to be 
about 20 tons CO2e per capita. 

In the lifetime of an average building, most energy is consumed, not for construction, but during 
the period when the building is in use. That is, when energy is being used for heating, cooling, 
lighting, cooking, ventilation and so on. Typically more than 80% of the total energy 
consumption takes place during the use of buildings and less than 20% is consumed during 
construction.63 A project applicant can influence the latter through the location and siting of 
development and structures, and the types of building materials that are used. 

For informational purposes, the following activities associated with a typical development could 
contribute to the generation of greenhouse gas emissions: 

• Removal of Vegetation – The net removal of vegetation for construction results in a 
loss of the carbon sequestration in plants. Alternately, planting of additional vegetation 
would result in additional carbon sequestration and lower the carbon footprint of the 
project. 

• Construction Activities – Construction equipment typically uses fossil-based fuels to 
operate. The combustion of fossil-based fuels creates greenhouse gases such as 
carbon dioxide, methane, and nitrous oxide. Furthermore, methane is emitted during the 
fueling of heavy equipment. 

• Gas, Electric and Water Use – Gas use results in the emissions of two greenhouse 
gases: methane (the major component of natural gas) and carbon dioxide from the 
combustion of natural gas. Methane is released prior to initiation of combustion of the 
natural gas (as before a flame on a stove is sparked), and from the small amount of 
methane that is uncombusted in a natural gas flame. Electricity use can result in 
greenhouse gas production if the electricity is generated by combusting fossil fuel. 
California’s water conveyance system is energy intensive. Preliminary estimates indicate 
that total energy used to pump and treat this water exceeds 15,000 GWh per year, or at 
least 6.5% of the total electricity used in the state per year.64 It should be noted that 
these emissions may not be “new” since project residents/tenants presumably were 
using gas, electric, and water at their previous residences, offices, etc. 

 
63 United Nations Environment Programme (UNEP). 2007. Buildings and Climate Change: Status, Challenges and 

Opportunities. Paris, France: UNEP. http://www.uneptie.org/pc/sbc/documents/Buildings_and_climate_change.pdf. 
64 California Energy Commission (CEC). Water Energy Use in California. Sacramento, CA: CEC. 

http://energy.ca.gov/pier/iaw/industry/water.html. 
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• Motor Vehicle Use – Transportation associated with a proposed project would result in 
greenhouse gas emissions from the combustion of fossil fuels in daily automobile and 
truck trips. However, these emissions would not be “new” since drivers likely relocated 
from another area. 

The amount of increased greenhouse gas emissions that may be generated by the proposed 
project would not, by itself, influence global climate change. It cannot currently be determined if 
a proposed project would provide an incremental contribution to the cumulative increase of 
greenhouse gas emissions. As previously noted, there are no published thresholds of 
significance, and no regulatory guidance available that evaluate climate change and 
greenhouse gas emissions in conjunction with individual development projects. In addition, the 
scientific and technical literature indicates that there is not yet a methodology for reflecting the 
impact of individual land use decision in climate change models. Until such time that sufficient 
scientific basis exists to accurately project future climate trends and guidance is provided by 
regulatory agencies on the control of greenhouse gas emissions and thresholds of significance, 
the significance of the proposed project’s contribution to global greenhouse gas emissions, 
pursuant to CEQA, cannot be judged, but is likely less than significant. 

Potential Effect of Climate Change on Development Projects 

Project design features that can reduce greenhouse gas emissions generated include, but are 
not limited to: 

Design Features 

Projects are required to comply with all applicable local, State, and federal regulations 
associated with the generation of greenhouse gas emissions and energy conservation (e.g., 
Title 24 Energy Efficiency standards). Additional reductions in greenhouse gas emissions can 
be achieved in a number of ways, including: (1) reducing emissions directly, primarily by 
incorporating means of reducing vehicle trips within the community; (2) increasing use of 
reduced-emission or zero-emission energy alternatives; and (3) reducing energy demand 
through conservation or improved energy efficiencies. 

In-fill urban projects that locate residential, office, and retail uses in the same area can expect to 
see a reduction in the number and length of commuter vehicle trips as a proportion of the 
residents and employees being in the project vicinity. 

Construction-related 

Construction-related Features 

The following are strategies designed to decrease point source pollutant emissions resulting 
from the construction phase of the project. 

Local Materials – Building materials are sought from within a 500-mile radius of a project 
site to minimize the use of fuel for transportation. 

Equipment Idle Reduction and Control – The project applicant requires contractors to 
include a policy of no-idling for construction equipment to save fuel, prolong engine life, 
and reduce emissions. 

Engine Preventative Maintenance – The project applicant requires contractors to provide a 
preventive maintenance program as a means to maintain engines at their original level of 
performance. The program would include, but not be limited to: an inventory of equipment, 
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corporate policies to implement periodic equipment maintenance, and training for 
operators and mechanics so they can detect problems early. 

Fuel Strategies – Project contractors use ultra-low sulfur diesel (ULSD), as feasible. ULSD 
is a refined, cleaner diesel fuel that can be used in any diesel engine. ULSD reduces 
maintenance costs and harmful emissions. 

Reduction in Local Vehicle Trips 

As previously identified, transportation accounts for the highest fraction of man-made 
greenhouse gas emissions. Therefore, the greatest effect of measures to reduce greenhouse 
gases can be realized by implementation of vehicle trip reduction and transportation-related 
programs. 

Housing and Jobs – Provide jobs near residential uses. 

Commercial Hub – Provide neighborhood commercial uses that allow residents to use 
non-vehicular modes of transportation (walk/bicycle/golf cart) to travel to commercial and 
other non-residential uses (e.g., school and parks). 

Transit-oriented Design – Maximize access to public transportation due; incorporate 
features to encourage transit ridership. 

Intranet – Provide a community intranet with access for homeowner’s associations, 
interest groups, local event scheduling, schools, library, carpool and transit services, and 
other on-site entertainment and amenities.  

Multi-modal map – Create a Multi-Modal Access Guide, which includes maps and other 
information on how to travel to particular destination without use of personal automobiles. 
Information about transit service frequency, fares, first and last runs, and public 
transportation schedules. 

Park-and-Ride – Locate development proximate to a park-and-ride facility, which is a 
public transport station that allows commuters to leave their personal vehicles (e.g., 
bicycle or automobile) in a parking lot and transfer to a bus, rail system, or carpool for the 
rest of their trip. 

Energy Conservation 

Carbon footprints from electricity use and methane combustion can be reduced by lowering 
energy consumption. The following are design features intended to reduce the electric power 
demands of a project, and thus reduce the pollution associated with the generation, storage, 
and distribution of said power. 

LEED Certified Buildings – Provide new development projects consistent with Leadership 
in Energy and Environmental Design (LEED) certified and other sustainable development 
policies in both community and individual building design, including using sustainable and 
recyclable materials in building design where feasible. 

Energy Conserving Appliances – Incorporate appliances and devices that are designed to 
use less energy than their traditional counterparts. Provide Energy Star-rated appliances. 

Increased Insulation – To reduce natural gas use for the heating and cooling of buildings, 
provide additional insulation as a means to maintain interior temperature. 
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Solar Power Systems – Use active solar technologies for buildings, including solar power 
systems to power streetlights and community facilities. 

Solar Orientation of Buildings – Incorporate passive solar orientation via the placement of 
buildings in such a way as to take full advantage of the sun’s natural heat. By facing the 
long side of a property to the south and the short sides to the east and west, buildings will 
capture solar heat in the winter and block solar gain in the summer. 

Building Overhangs – Include architectural components designed to shield direct sunlight 
and the associated heat, thus decreasing anticipated energy consumption associated with 
cooling. 

Solar Water Heaters – To reduce the use of natural gas in the heating of water, use solar-
powered water heaters. 

Point of Use Heaters – To reduce the use of natural gas in the heating of water, use point-
of-use water heaters. 

Compact Fluorescent Light Bulbs – Use compact fluorescent lamps (CFL) or energy 
saving light bulbs. In comparison to incandescent light bulbs, CFLs have a longer rated life 
and use less electricity. 

Programmable Thermostat – To decrease the heating/cooling energy needs of the project, 
use programmable thermostats to automatically adjust the interior temperature settings. 

Ducts – To decrease interior heating costs and associated energy usage, seal duct 
connections and seams with duct sealant (also called mastic) or foil-backed tape to reduce 
leaks. In unconditioned areas, like attics and some basements, wrap ducts in insulation 
(R-6 to R-8 is recommended). 

Community Open Space, Landscaping, and Urban Forestry Programs 

Project open space and community landscaping can be enhanced to provide greenhouse gas 
emissions reduction benefits.  

Preservation and Replacement of Trees – Plant trees. As a single tree can sequester tons 
of carbon out of the atmosphere in its lifetime, this project element would aid in the 
reduction of atmospheric CO2. 

Solar Landscape – The use of passive solar landscape design elements, such as planting 
deciduous trees on south aspect, leaves falling in the winter months, allow the sun to 
warm the building, and produce leaves and shade in the summer months, provide shade, 
and lower greenhouse gases. Leafy trees can also be sited in traditionally unshaded 
areas, such as trails and parking lots. 

Solar Landscape –Use of drought-tolerant landscape palettes (also called Xeriscape), and 
the selection of drought-resistant plants can conserve water resources and reduce energy 
demand. 

Water Conservation 

Water conservation also reduces greenhouse gases, especially in arid regions. Approximately 
15 percent of the energy used in of California is expended on water service (including 
reclamation, conveyance, and infrastructure construction and maintenance). 
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Water Systems – Include dual potable and recycled water systems to reduce potable 
water demand (and thus electrical demand). 

Low-flow Appliances – Use water-saving appliances, including low-flow toilets, water-
saving showerheads, and water-saving appliances, such as washers and dishwashers. 

Water-saving Irrigation – Include low-volume and directed sprinkler heads, as well as drip 
irrigation. Set Irrigation facilities to timers and program to run early in the morning, when 
evaporation is minimal. 

Water-recycling Ornamental Features – Fountains and other water features should use 
water-recycling technology. 

Resource Conservation 

Other measures, such as recycling programs, can achieve substantial reductions of greenhouse 
gas emissions by reducing energy for mining and extraction or raw materials for glass, metals, 
and other recyclable materials in the municipal solid waste stream.  

Recycling Program – Participate in community recycling programs that facilitate source 
separation of State-subsidized redeemable materials and other recyclables at the 
neighborhood and household level (Three-Bucket System or a Materials Recovery Facility 
and/or Green Composting Facility). 

Construction Materials – Contractors to use recycled aggregate base, asphalt, and 
concrete wherever possible for driveways, parking lots, sidewalks, and curbs. 
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