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Greenhouse Gas Methodology/Regulations, Plans and Policies

Appendix E
Greenhouse Gas Methodology/Regulations, Plans and Policies
Regulations, Plans and Policies
Federal
On December 7, 2009, the U.S. Environmental Protection Agency (USEPA) Administrator
signed two distinct findings regarding GHGs under section 202(a) of the Clean Air Act:
“Endangerment Finding: The Administrator finds that the current and projected
concentrations of the six key well-mixed greenhouse gases—carbon dioxide (CO2),
methane (CH4), nitrous oxide (N2O), hydrofluorocarbons (HFCs), perfluorocarbons
(PFCs), and sulfur hexafluoride (SF6)—in the atmosphere threaten the public health and
welfare of current and future generations.
“Cause or Contribute Finding: The Administrator finds that the combined emissions of
these well-mixed greenhouse gases from new motor vehicles and new motor vehicle
engines contribute to the greenhouse gas pollution which threatens public health and
welfare.”
While these findings do not impose any requirements, they are a prerequisite to finalizing the
USEPA’s proposed GHG emission standards for light-duty vehicles, which were jointly proposed
by the USEPA and the U.S. Department of Transportation’s National Highway Safety
Administration on September 15, 2009.
According to the EPA, the principal GHGs that are emitted into the atmosphere by human
activities:
Carbon Dioxide (CO2): Carbon dioxide enters the atmosphere through the burning of
fossil fuels (oil, natural gas, and coal), solid waste, trees and wood products, and also as
a result of other chemical reactions (e.g., manufacture of cement). Carbon dioxide is
also removed from the atmosphere (or “sequestered”) when it is absorbed by plants as
part of the biological carbon cycle.
Methane (CH4): Methane is emitted during the production and transport of coal, natural
gas, and oil. Methane emissions also result from livestock and other agricultural
practices and by the decay of organic waste in municipal solid waste landfills.
Nitrous Oxide (N2O): Nitrous oxide is emitted during agricultural and industrial
activities, as well as during combustion of fossil fuels and solid waste.
Fluorinated Gases: Hydrofluorocarbons, perfluorocarbons, and sulfur hexafluoride are
synthetic, powerful greenhouse gases that are emitted from a variety of industrial
processes. Fluorinated gases are sometimes used as substitutes for ozone-depleting
substances (i.e., CFCs, HCFCs, and halons). These gases are typically emitted in
smaller quantities, but because they are potent greenhouse gases, they are sometimes
referred to as High Global Warming Potential gases (“High GWP gases”).1

1

U.S. Environmental Protection Agency (USEPA). 2010 (April 30, last updated). Climate Change Greenhouse
Gas
Emissions.
Washington,
D.C.:
USEPA.
http://www.epa.gov/climatechange/emissions/index.html.
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State of California
Executive Order S-3-05, GHG Emission Reduction Targets
Signed by Governor Arnold Schwarzenegger on June 1, 2005, this order proclaims that
California is vulnerable to the impacts of climate change and calls for GHG emissions
reductions to year 2000 levels by 2010, to year 1990 levels by 2020, and to 80 percent below
1990 levels by 2050.
Assembly Bill 32, the California Global Warming Solutions Act of 2006
AB 32 recognizes that California is the source of substantial amounts of GHGs, and that global
warming poses a serious threat to its economy, public health, natural resources, and
environment. Potential adverse impacts include “the exacerbation of air quality problems, a
reduction in the quality and supply of water to the state from the Sierra snowpack, a rise in sea
levels resulting in the displacement of thousands of coastal businesses and residences,
damage to marine ecosystems and the natural environment, and an increase in the incidences
of infectious diseases, asthma, and other human health-related problems.” To avert these
consequences, AB 32 establishes a statewide goal of reducing GHG emissions to 1990 levels
by 2020, with further reductions to follow.
Senate Bill 97 and Recent Amendments to CEQA Guidelines
SB 97 directed the California Natural Resources Agency (CNRA) to adopt amendments to the
CEQA Guidelines, requiring evaluation of GHG emissions or the effects of GHG emissions. .
The amendments to the State CEQA Guidelines,, effective March 18, 2010, in a new Section
15064.4 of the CEQA Guidelines titled “Determining the Significance of Impacts from
Greenhouse Gas Emissions,” provide that:
(b)

A lead agency should consider the following factors, among others, when
assessing the significance of impacts from greenhouse gas emissions on the
environment:
(1)
(2)
(3)

The extent to which the project may increase or reduce greenhouse gas
emissions as compared to the existing environmental setting;
Whether the project emissions exceed a threshold of significance that the
lead agency determines applies to the project;
The extent to which the project complies with regulations or requirements
adopted to implement a statewide, regional, or local plan for the reduction
or mitigation of greenhouse gas emissions. Such requirements must be
adopted by the relevant public agency through a public review process
and must reduce or mitigate the project’s incremental contribution of
greenhouse gas emissions. If there is substantial evidence that the
possible effects of a particular project are still cumulatively considerable
notwithstanding compliance with the adopted regulations or requirements,
an EIR must be prepared for the project (CNRA 2009).

The amendments also add a new Section 15126.4 (c), “Mitigation Measures Related to
Greenhouse Gas Emissions,” which includes the following:
“Lead agencies shall consider feasible means, supported by substantial evidence and
subject to monitoring or reporting, of mitigating the significant effects of greenhouse gas
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emissions. Measures to mitigate the significant effects of greenhouse gas emissions
may include, among others: . . .
(2)

Reductions in emissions resulting from a project through implementation of
project features, project design, or other measures, such as those described in
Appendix F”.

Appendix F, Energy Conservation, in Section II, EIR Contents, includes the following:
“D. Mitigation Measures may include:
1. Potential measures to reduce wasteful, inefficient and unnecessary consumption of
energy during construction, operation, maintenance and/or removal. The discussion
should explain why certain measures were incorporated in the project and why other
measures were dismissed.
2. The potential of siting, orientation, and design to minimize energy consumption,
including transportation energy, increase water conservation and reduce solid-waste.
3. The potential for reducing peak energy demand.
4. Alternate fuels (particularly renewable ones) or energy systems.
5. Energy conservation which could result from recycling efforts”.
Title 24 Energy Efficiency Standards for Residential and Nonresidential Buildings
The Title 24 Energy Efficiency Standards (Part 6 of the California Code of Regulations [CCR])
were established in 1978 in response to a legislative mandate to reduce California’s energy
consumption. The California Energy Commission (CEC) adopted the 2008 changes to the
Building Energy Efficiency Standards for a number of compelling reasons, including (1) “To
provide California with an adequate, reasonably-priced, and environmentally-sound supply of
energy”, and (2) “To respond to Assembly Bill 32”.
California Attorney General
The Attorney General (AG) has filed many comment letters with agencies discussing their
analyses of climate change in CEQA documents. In addition, the AG publishes and updates The
California Environmental Quality Act, Addressing Global Warming Impacts at the Local Agency
Level, which provides “information that may be helpful to local agencies in carrying out their
duties under CEQA as they relate to global warming”, including measures that may reduce a
project’s climate change impacts.
Regional and Local
South Coast Air Quality Management District
Orange County is located in the South Coast Air Basin (SoCAB); its air quality is therefore
regulated by the SCAQMD. In order to provide comprehensive air pollution control, the
SCAQMD develops rules and regulations; establishes permitting requirements for stationary
sources; inspects emissions sources; and enforces such measures through educational
programs or fines, when necessary. To date, the SCAQMD has adopted an interim CEQA
significance threshold for GHGs for industrial projects where the SCAQMD is the lead agency,
and it continues to consider screening levels under CEQA for residential, commercial, and
mixed-use projects.
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City of Orange
The City of Orange General Plan’s Natural Resources Element establishes the following climate
change policy:
“Policy 3.2: Develop and adopt a comprehensive strategy to reduce greenhouse gases
(GHGs) within Orange by at least 15 percent from current levels by 2020.”
To meet the City’s goal of reducing GHG emissions by at least 15 percent from current levels by
2020, the General Plan advocates primarily compact “infill” future development. The General
Plan includes a broad spectrum of policies related to climate change, which it lists in
Table NR-1; the following are the policies most relevant to the proposed project:
•
•
•
•
•
•
•

Explore infill development or mixed-use opportunities wherever possible as developable
space becomes more limited (Growth Management Element Policy 2.4).
Encourage integrated and cost-effective design and technology features within new
development to minimize demands on dry utility networks (Infrastructure Element
Policy 4.4).
Maximize landscaping along streetscapes and within development projects to enhance
public health and environmental benefits (Land Use Element Policy 6.8).
Support alternative transportation modes, alternative technologies, and bicycle- and
pedestrian-friendly neighborhoods to reduce emissions related to vehicular travel
(Natural Resources Element Policy 2.2).
Reduce the amount of water demand with efficient irrigation systems for landscaping
(Natural Resources Element Policy 2.3).
Continue to work toward local and regional waste-reduction and diversion goals (Natural
Resources Element Policy 2.5).
Encourage sustainable building and site designs for new construction and renovation
projects (Natural Resources Element Policy 2.6).

To prepare for the effects of climate change, the General Plan advocates the following
strategies, summarized below:
•
•

•
•

Adapt to increased wildfire hazard by continuing to regularly update fire protection
requirements, enforcing stringent construction and design standards, and working to
preserve open space where significant hazards exist.
Adapt to increased flooding hazard by continuing to work with the Orange County
Hazard Mitigation Task Force in planning and implementing the Hazard Mitigation Plan,
updating the Multi-Hazard Mitigation Plan to identify and fund flood control
improvements, flood-proofing public facilities, ensuring that buildings in floodplains
adhere to construction standards, continuing to require flood and storm-control facilities
for new development and redevelopment, and upgrading street storm drains.
Adapt to increasingly uncertain water supplies by implementing water conservation
policies such as using native or drought-tolerant landscaping and recycled-water
irrigation.
Adopt a Climate Action Plan by June 30, 2010, that inventories current GHG emissions,
projects year 2020 GHG emissions, quantifies the reductions necessary to meet the
City’s reduction target, and incorporates the General Plan EIR’s climate change
mitigation measures.

The Proposed Project is evaluated for its potential to interfere with these GHG reduction goals
and strategies. Proposed Project effects are evaluated based on whether the Proposed Project
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implements feasible GHG emission limitation or reduction measures. If GHG reduction
strategies identified by the State or the City of Orange are implemented for land uses to be
developed on the project sites, it would reasonably follow that the Proposed Project would not
conflict with the applicable plans and policies to reduce GHG emissions and would not have a
significant cumulative impact on climate change.
Methodology for Calculation of Construction and Operational GHG Emissions
Construction and operational emissions of CO2 were calculated by using Urban Emissions
Model (URBEMIS) Version 9.2.4. URBEMIS is a computer program accepted by the SCAQMD
that can be used to estimate anticipated emissions associated with land development projects in
California. It calculates emission rates for criteria pollutants by utilizing the EMission FACtor
model (EMFAC) 2007 for on-road vehicles, OFFROAD 2007 for off-road vehicles, and USEPA
formulas. URBEMIS has separate data bases for specific counties and air districts. The Orange
County database was used for the proposed project. The results are output in tons per year. To
convert the results to CO2e, the CO2 values are multiplied by factors relating CH4 and N2O
emissions to CO2 emissions for diesel engines, and then converted to the metric equivalent. The
diesel engine conversion data is taken from the California Climate Action Registry (CCAR)
General Reporting Protocol (GRP)2.
The limitations of the URBEMIS model should be noted. The current version of the model was
last updated in February 2008. Therefore, the emission factors do not reflect anticipated
improvements in on-road or off-road vehicle emissions based on legislation enacted since the
update. The model does not have detailed emissions reductions measures for the revised
versions of Title 24 building efficiency standards.
Land Use Factors
Specific inputs to URBEMIS for both construction and operations include project land uses and
acreages. Construction input data include but are not limited to the start and finish dates of
project construction phases; inventories of construction equipment to be used during each
phase; volumes of structures to be demolished; volumes of cut and fill grading and materials to
be imported to and exported from the site; areas to be paved; and areas to be painted. Output
emissions data sources include off-road equipment, on-road vehicles, and worker trips.
Operational inputs include year(s) of operation and vehicle trip generation rates. Model default
values for trip distances, fleet composition, and other factors may be adjusted for projectspecific conditions. Output operational emissions data sources include area sources and mobile
sources. The area sources are natural gas use and landscape maintenance equipment. Mobile
sources are the vehicles used by residents and by patrons, staff, and vendors for commercial
businesses.
Because construction activity impacts are relatively short-term, they contribute a relatively small
portion of the overall lifetime project GHG emissions. In addition, GHG emission reduction
measures for construction equipment are relatively limited. Therefore, in its Draft Guidance
Document – Interim CEQA Greenhouse Gas (GHG) Significance Thresholds, the SCAQMD
recommends that construction emissions be amortized over a 30-year project lifetime so that

2

California Climate Action Registry (CCAR). 2009 (January). California Climate Action Registry General
Reporting Protocol, Version 3.1. Los Angeles, CA: CCAR
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GHG reduction measures will address construction GHG emissions as part of the operational
GHG reduction strategies (SCAQMD 2008)3. That methodology is used in this analysis.
Electricity Use Factors
Anticipated project use of electrical energy was calculated by using the energy intensity data
from the July 29, 2009, SCAQMD Working Group presentation (SCAQMD 2009)4. These data
are 7,300 kilowatt hours per year (kWh/yr) per residential household and 13.63 kWh/yr/sf for
commercial use. These data are similar to data published by the California Energy Commission
(CEC). The GHG data were then calculated using emissions data from the CCAR GRP.
Water Use Factors
GHG emissions are associated with energy embodied in water demand. Water provided to the
project site is embodied with energy by virtue of the amount of energy consumed in collecting,
extracting, conveying, treating, and distributing water to end users, and in treating and disposing
of wastewater. Water use data of 110,000 gallons of water per year per household and
123 gallons per year per square foot for commercial uses was taken from the July 29, 2009,
SCAQMD Working Group presentation (SCAQMD 2009). Data from the CEC indicates that
potable water delivered to Southern California has an embodied energy of 13,022 kWh per
million gallons (MG). The embodied energy of water consumption was converted to GHG
emissions using the CCAR GRP emission factor for CO2 in electricity use in California.

3

4

South Coast Air Quality Management District (SCAQMD). 2008 (October). Draft Guidance Document
– Interim CEQA Greenhouse Gas (GHG) Significance Thresholds. Diamond Bar, CA: SCAQMD.
South Coast Air Quality Management District (SCAQMD). 2009 (July 29). Greenhouse Gas CEQA
Significance Threshold Stakeholder Working Group #12 (slide presentation). Diamond Bar, CA.
SCAQMD. http://www.aqmd.gov/ceqa/handbook/GHG/july29mtg/ghgmtg12.pdf.
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