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5.15 GREENHOUSE GAS EMISSIONS 
 
This section is based largely on the Greenhouse Gas Analysis prepared for the proposed project 
(Appendix Q). 
 
5.15.1 EXISTING CONDITIONS 
 
Regulatory Setting 
 
A full description of the regulatory setting for this document can be found in Appendix E. The 
following laws, regulations, policies, and plans are applicable to this resource area: 
 

• Clean Air Act 
• Council on Environmental Quality Guidance 
• Mandatory Greenhouse Gas Reporting Rule 
• Assembly Bill 32: California Global Warming Solutions Act of 2006 
• Assembly Bill 1493 
• Executive Order S-1-07 
• Executive Order S-3-05 
• Executive Order S-13-08 
• Senate Bill 97 
• Senate Bill X1-2 

 
Scientific Basis of Climate Change 
 
Certain gases in the earth’s atmosphere, classified as greenhouse gases (GHGs), play a critical 
role in determining the earth’s surface temperature. A portion of the solar radiation that enters the 
earth’s atmosphere is absorbed by the earth’s surface, and a smaller portion of this radiation is 
reflected back toward space. This infrared radiation (i.e., thermal heat) is absorbed by GHGs 
within the earth’s atmosphere. As a result, infrared radiation released from the earth that 
otherwise would have escaped back into space is instead “trapped,” resulting in a warming of the 
atmosphere. This phenomenon, known as the “greenhouse effect,” is responsible for maintaining 
a habitable climate on the earth. 
 
GHGs are present in the atmosphere naturally, are released by natural and anthropogenic sources, 
and are formed from secondary reactions taking place in the atmosphere. Natural sources of 
GHGs include the respiration of humans, animals, and plants; decomposition of organic matter; 
and evaporation from the oceans. Anthropogenic sources include the combustion of fossil fuels, 
waste treatment, and agricultural processes. The following are GHGs widely accepted as the 
principal contributors to human-induced global climate change: 
 

• Carbon dioxide (CO2) 
• Methane (CH4) 
• Nitrous oxide (N2O) 
• Hydrofluorocarbons (HFCs) 
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• Perfluorocarbons (PFCs) 
• Sulfur hexafluoride (SF6) 
• Nitrogen trifluoride (NF3) 

 
Emissions of CO2 are byproducts of fossil fuel combustion. CH4 is the main component of 
natural gas and is associated with agricultural practices and landfills. N2O is a colorless GHG 
that results from industrial processes, vehicle emissions, and agricultural practices. HFCs are 
synthetic chemicals used as a substitute for chlorofluorocarbons in automobile air conditioners 
and refrigerants. PFCs are produced as a byproduct of various industrial processes associated 
with aluminum production and the manufacturing of semiconductors. SF6 is an inorganic, 
odorless, colorless, nontoxic, nonflammable GHG used for insulation in electric power 
transmission and distribution equipment, and in semiconductor manufacturing. NF3 is used in the 
electronics industry during the manufacturing of consumer items, including photovoltaic solar 
panels and liquid-crystal-display (i.e., LCD) television screens. 
 
Global warming potential (GWP) is a concept developed to compare the ability of each GHG to 
trap heat in the atmosphere relative to CO2. The GWP of a GHG is based on several factors, 
including the relative effectiveness of a gas to absorb infrared radiation and length of time (i.e., 
lifetime) that the gas remains in the atmosphere (“atmospheric lifetime”). The reference gas for 
GWP is CO2; therefore, CO2 has a GWP of 1. The other main GHGs attributed to human activity 
include CH4, which has a GWP of 28, and N2O, which has a GWP of 265. For example, 1 ton of 
CH4 has the same contribution to the greenhouse effect as approximately 28 tons of CO2. GHGs 
with lower emissions rates than CO2 may still contribute to climate change because they are 
more effective at absorbing outgoing infrared radiation than CO2 (i.e., high GWP). The concept 
of CO2 equivalent (CO2e) is used to account for the different GWP potentials of GHGs to absorb 
infrared radiation. 
 
Although the exact lifetime of any particular GHG molecule is dependent on multiple variables, 
it is understood by scientists who study atmospheric chemistry that more CO2 is emitted into the 
atmosphere than is sequestered by ocean uptake, vegetation, and other forms of sequestration. 
GHG emissions related to human activities have been determined as “extremely likely” to be 
responsible (indicating 95 percent certainty) for intensifying the greenhouse effect and leading to 
a trend of unnatural warming of the earth’s atmosphere and oceans, with corresponding effects 
on global circulation patterns and climate. The quantity of GHGs that it takes to ultimately result 
in climate change is not precisely known; however, no single project is expected to measurably 
contribute to a noticeable incremental change in the global average temperature, or to a global, 
local, or microclimate. 
 
Global Climate Trends and Associated Impacts 
 
The Intergovernmental Panel on Climate Change concluded that variations in natural 
phenomena, such as solar radiation and volcanoes, produced most of the warming of the earth 
from pre-industrial times to 1950. These variations in natural phenomena also had a small 
cooling effect. From 1950 to the present, increasing GHG concentrations resulting from human 
activity, such as fossil fuel burning and deforestation, have been responsible for most of the 
observed temperature increase. 
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Global surface temperature has increased by approximately 1.53 degrees Fahrenheit (°F) over the 
last 140 years; however, the rate of increase in global average surface temperature has not been 
consistent. The last three decades have warmed at a much faster rate per decade. 
 
During the same period when increased global warming has occurred, many other changes have 
occurred in other natural systems. Sea levels have risen; precipitation patterns throughout the 
world have shifted, with some areas becoming wetter and others drier; snowlines have risen in 
elevation, resulting in changes to the snowpack, runoff, and water storage; and numerous other 
conditions have been observed. Although it is difficult to prove a definitive cause-and-effect 
relationship between global warming and other observed changes to natural systems, there is a 
high level of confidence in the scientific community that these changes are a direct result of 
increased global temperatures caused by the increased presence of GHGs in the atmosphere. 
 
Additional changes related to climate change can be expected by the year 2050 and on to the end 
of the century, including the following: 
 

• California’s mean temperature may rise by 2.7°F by 2050 and by 4.1°F to 8.6°F by the 
end of the century. Temperatures in San Diego County may rise by 3.1°F to 5.8°F during 
that same period. 

• A consistent rise in sea level has been recorded worldwide over the last 100 years. Rising 
average sea level over the past century has been attributed primarily to warming of the 
world’s oceans, the related thermal expansion of ocean waters, and the addition of water 
to the world’s oceans from the melting of land-based polar ice. Sea level rise is expected 
to continue, and the most recent climate science report, Sea Level Rise for the Coasts of 
California, Oregon, and Washington: Past, Present, and Future, has estimated that sea 
levels along the U.S. Pacific coast will increase by up to 66 inches by 2100 (National 
Research Council 2012). Various California climate models provide mixed results 
regarding forecasted changes in total annual precipitation in the state through the end of 
this century. However, recent projections suggest that 30-year statewide average 
precipitation will decline by more than 10 percent. 

• Historically, extreme warm temperatures in the San Diego region have mostly occurred in 
July and August, but as climate warming continues, the occurrences of these events will 
likely begin in June and could continue to take place into September. All simulations 
indicate that hot daytime and nighttime temperatures (heat waves) will increase in 
frequency, magnitude, and duration. 

 
Existing GHG Emission Sources 
 
GHG emissions contributing to global climate change are attributable in large part to human 
activities associated with the transportation, industrial/manufacturing, electric utility, residential, 
commercial, and agricultural categories. Emissions of CO2 are byproducts of fossil fuel 
combustion, and CH4, a highly potent GHG, is the primary component in natural gas and is 
associated with agricultural practices and landfills. N2O is also largely attributable to agricultural 
practices and soil management. 
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For purposes of accounting for and regulating GHG emissions, sources of GHG emissions are 
grouped into emission categories. ARB identifies the following main GHG emission categories 
that account for most anthropogenic GHG emissions generated within California: 
 

• Transportation: On-road motor vehicles, off-road equipment, recreational vehicles, 
aviation, ships, and rail 

• Electric Power: Use and production of electrical energy 
• Industrial: Mainly stationary sources (e.g., boilers and engines) associated with process 

emissions 
• Commercial and Residential: Area sources, such as landscape maintenance equipment, 

fireplaces, and consumption of natural gas for space and water heating 
• Agriculture: Agricultural sources that include off-road farm equipment; irrigation pumps; 

crop residue burning (CO2); and emissions from flooded soils, livestock waste, crop 
residue decomposition, and fertilizer volatilization (CH4 and N2O) 

• High GWP: Refrigerants for stationary and mobile-source air conditioning and 
refrigeration, electrical insulation (e.g., SF6), and various consumer products that use 
pressurized containers 

• Recycling and Waste: Waste management facilities and landfills; primary emissions are 
CO2 from combustion and CH4 from landfills and wastewater treatment 

 
California 
 
ARB performs an annual GHG inventory for emissions and sinks of the six major GHGs. In 
2013, California produced 459 million metric tons (MMT) of CO2e. Combustion of fossil fuel in 
the transportation category was the single largest source of California’s GHG emissions in 2013, 
accounting for 37 percent of total GHG emissions in the state. The transportation category was 
followed by the industrial category, which accounts for 23 percent of California’s total GHG 
emissions, and the electric power category (including in-state and out-of-state sources), which 
accounts for 20 percent of total GHG emissions in California. 
 
San Diego County 
 
The University of San Diego School of Law, Energy Policy Initiative Center, prepared a GHG 
inventory for San Diego County in 2008. The inventory was updated in 2014 using the best 
available data and following the U.S. Community Protocol for Accounting and Reporting of 
GHG Emissions. Total GHG emissions in San Diego County in 2012 were estimated to be 32.9 
MMT of CO2e. This represents an 11 percent increase compared to 1990 emissions levels of 29.5 
MMT CO2e. Transportation is the largest emissions sector, accounting for approximately 14 
MMT of CO2e, or 41 percent of total emissions. Energy consumption, including electricity and 
natural gas use, is the next largest source of emissions, at 32 percent of the total. 
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City of San Diego 
 
The City of San Diego emitted approximately 15.5 million tons (MT) of GHGs in 1990. 
Citywide emission levels were previously projected to result in an increase to 22.5 MT per year 
by 2010. The most recent GHG inventory for the year 2010 estimated the total emissions at 13.0 
MT CO2e per year. Transportation is the largest emissions sector, accounting for approximately 
55 percent of total emissions. Energy consumption is the next largest source of emissions, at 40 
percent of the total. Accounting for future population and economic growth, the City estimates 
that GHG emissions will increase to approximately 14.1 MT CO2e in 2020 and 16.4 MT CO2e in 
2035. 
 
Regulatory Environment 
 
A detailed description of the regulatory environment relevant to global climate change and GHG 
emissions is provided in Appendix E of this EIR. 
 
5.15.2 IMPACT THRESHOLDS 
 
A significant impact would occur if implementation of the proposed project would: 
 

A. Generate greenhouse gas emissions, either directly or indirectly, that may have a 
significant impact on the environment; or 

B. Conflict with an applicable plan, policy, or regulation adopted for the purpose of 
reducing the emissions of greenhouse gases. 

 
The CEQA impact thresholds for climate change, GHG emissions, and sea level rise are those 
recommended by the City of San Diego Development Services Department. 
 
The City’s memorandum “Addressing Greenhouse Gas Emissions from Projects Subject to 
CEQA,” August 2010, provides guidance for the evaluation of GHG emissions from land use 
development projects. The memorandum recommends that the conservative, quantitative 
threshold of 900 MT CO2e per year be used to evaluate the potential impact of a project’s GHG 
emissions. If a project does not exceed 900 MT CO2e per year, then the climate change impacts 
would be less than significant. Based upon guidance from the Association of Environmental 
Professionals (2010), the total construction GHG emissions associated with a project are 
amortized over the 30 years for project construction, and added to the operational GHG 
emissions. 
 
If the project exceeds 900 MT CO2e per year, then the City recommends that the significance be 
based on whether the project would impede the implementation of AB 32. AB 32 is the 
California Global Warming Solutions Act of 2006, which details and puts into law the mid-term 
GHG reduction target to reduce GHG emissions to 1990 levels by 2020. To demonstrate that the 
project would not impede the implementation of AB 32, the project should demonstrate how 
future GHG emissions generated by the project would be reduced to approximately 28.3 percent 
below projected business-as-usual levels in 2020, which would achieve the equivalent GHG 
reduction as AB 32. 
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5.15.3 IMPACT ANALYSIS 
 
Heavy-duty off-road equipment, material transport, and worker commutes during construction 
and maintenance of the proposed project would result in exhaust-related GHG emissions. GHG 
emissions generated by construction/maintenance activities would be primarily in the form of 
CO2. Although emissions of other GHGs, such as CH4 and N2O, are important with respect to 
global climate change, the emission levels of these other GHGs from on- and off-road vehicles 
used during construction/maintenance are relatively small compared with CO2 emissions, even 
when factoring in the relatively larger global warming potential of CH4 and N2O. 
 
Emissions for the proposed project were estimated using emission factors from ARB’s 
OFFROAD and EMFAC2014 inventory models. Construction and maintenance emissions from 
the operation of diesel-fueled off-road equipment were estimated by multiplying daily usage (i.e., 
hours per day) and total days of construction by OFFROAD equipment-specific emission factors. 
Emissions from on-road motor vehicles were estimated using vehicle trips, VMT, and 
EMFAC2014 mobile source emission factors. 
 
As discussed above, construction emissions may be amortized over the expected (long-term) 
operational life of a project, which can conservatively be estimated at 30 years, unless evidence 
is provided demonstrating a different project life. Since the projected maintenance activities are 
based on a 25-year storm event, this analysis conservatively considers the project life to be 25 
years for the purpose of amortizing construction emissions. After severe storm events, wetlands 
maintenance would be implemented to remove accumulated sediment from W-19 and place it on 
area beaches, as described in Section 3.4.2, and emissions from these activities are calculated 
separately. 
 
Due to the inherently cumulative nature of climate change and GHG emissions, emissions from 
the lagoon restoration, materials disposal, and maintenance of the project are analyzed together 
in this section. 
 
Project construction would primarily involve removing vegetation and altering existing ground 
elevations within the project area to create the habitat distribution proposed as part of the 
proposed project. Construction of the proposed project would require approximately 2 years. 
Additional details related to project implementation and construction sequencing are discussed in 
Section 3.4.2, Proposed Habitat Restoration/Establishment. 
 
As shown in Table 5.15-1, construction emissions would total 4,416 MT CO2e over the 
construction period for the proposed project. The amortized construction-related emissions for 
the proposed project would be approximately 177 MT CO2e per year (4,416 MT CO2e / 25 years 
= 177 MT CO2e). 
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Table 5.15-1 
Proposed Project – Construction-Related GHG Emissions (MT CO2e) 

Year Total 
Mobilization 18 
Haul Roads 35 
Clear and Grub 104 
Topsoil 104 
Grading 3,671 
Trail Improvements 308 
Cleanup 26 
Demobilization 18 
Revegetation 132 
Total 4,416 
Amortized Construction Emissions 177 
MT CO2e = metric tons of carbon dioxide equivalent 
Note: Totals may not add due to rounding. 
Additional details available in Appendix Q. 
Source: Modeled by AECOM in 2016 

 
Maintenance of the W-19 inlets would be required after large storm events (25-year event or 
larger) to remove accumulated material. Emissions from off-road equipment and trucks hauling 
material to the beach were estimated for 25-, 50- and 100-year events. Although maintenance 
emissions could be amortized over the estimated storm frequency (i.e., 50-year storm emissions 
could be amortized over 50 years), the total maintenance emissions are conservatively presented 
in Table 5.15-2. 
 

Table 5.15-2 
Proposed Project – Maintenance-Related GHG Emissions (MT CO2e) 

Storm Frequency 
Amortized 

Construction  
Total 

Maintenance 
Total Maintenance and 

Amortized Construction  
25-Year  177 029 206 
50-Year 177 160 337 
100-Year 177 313 490 
Significance Threshold   900 
Exceeds Threshold?   NO 
MT CO2e = metric tons of carbon dioxide equivalent 
Note: Totals may not add due to rounding. 
Additional details available in Appendix Q. 
Source: Modeled by AECOM in 2016 

 
As shown in Table 5.15-2, the total maintenance and amortized construction GHG emissions for 
any storm frequency for the proposed project would not exceed the threshold of 900 MT CO2e 
per year. Therefore, the proposed project would not generate GHG emissions, either 
directly or indirectly, that may have a significant impact on the environment and impacts 
would be less than significant (Criterion A). 
 
Many regional and local agencies have developed plans and policies to address GHG emissions 
consistent with the goals of AB 32 and Executive Order S-3-05. At the time of this writing, 
SANDAG has not adopted a Climate Action Plan (CAP) that meets the requirements identified in 
CEQA Guidelines Section 15183.5. However, SANDAG published a Climate Action Strategy in 
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2010 that was prepared under a partnership with the California Energy Commission. The City of 
San Diego adopted a CAP in December 2015. Therefore, for the purposes of this analysis, the 
applicable GHG reduction plans are the Climate Action Strategy and the CAP. A project 
consistent with the goals and strategies of the Climate Action Strategy and the CAP would be 
considered not to conflict with the state’s purpose of reducing GHG emissions. 
 
The City of San Diego General Plan (City of San Diego 2008) and CAP (City of San Diego 
2015b) include policies and actions to reduce construction-related emissions. With respect to the 
proposed project, the General Plan includes Policy CE-A.8 to “reduce construction and 
demolition waste in accordance with Public Facilities Element, Policy PF-I.2, or by renovating or 
adding on to existing buildings, rather than constructing new buildings.” The CAP also includes 
Action 4.1, which states “Enact the City’s Zero Waste Plan, and implement landfill gas collection 
operational procedures in compliance with the California Air Resources Board’s Landfill 
Methane Capture regulations.” That action has a target to divert 75 percent of solid waste by 
2020 and 90 percent by 2035. 
 
The proposed project would remove over 1 mcy of soil from the W-19 site. As discussed earlier, 
soil would be placed approximately 0.4 mile south in an upland disposal site. During 
maintenance activities, trucks would deposit the material on the beach or in the nearshore. 
Material would not be exported as “waste”; therefore, the proposed project would be consistent 
with the General Plan and the CAP. 
 
The proposed project would be consistent with policies adopted and/or recommended by the AB 
32 Scoping Plan, SANDAG Climate Action Strategy, and City of San Diego General Plan and 
CAP. Therefore, the proposed project would not conflict with an applicable plan, policy, or 
regulation adopted for the purpose of reducing the emissions of GHG and impacts would 
be less than significant (Criterion B). 
 
5.15.4 SIGNIFICANCE OF IMPACTS 
 
Table 5.15-3 summarizes the impact conclusions identified in the Impact Analysis for each 
threshold of significance. Impacts associated with climate change, GHG emissions, and sea level 
rise would be less than significant. 
 

Table 5.15-3 
Summary of Greenhouse Gas Emissions Impact Conclusions 

Threshold W-19 Restoration 
Materials 
Disposal 

W-19 Inlet 
Maintenance 

A. Generate greenhouse gas emissions, either 
directly or indirectly, that may have a significant 
impact on the environment. 

Less than 
Significant 

Less than 
Significant 

Less than 
Significant 

B. Conflict with an applicable plan, policy or 
regulation adopted for the purpose of reducing 
the emissions of greenhouse gases. 

Less than 
Significant 

Less than 
Significant 

Less than 
Significant 
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5.15.5 MITIGATION MEASURES 
 
No significant impacts related to global climate change, GHG emissions, or sea level rise were 
identified, and no mitigation measures are required. 
 




