Greenhouse Gas
Emissions Inventory,
Forecasting, and
Target Setfing




Climate action refers to any deliberate efforts to mitigate future impacts of climate change by
avoiding, reducing, or sequestering greenhouse gas (GHG) emissions. The critical components
of the Climate Action and Adaptation Plan (CAAP) climate action process are development
of the baseline GHG emissions inventory, forecasting future emissions, establishing reduction
targets, estimating the related emissions gap, and identifying reduction strategies needed to
close this gap. This appendix outlines the foundational components of this process, including
the inventory, future emissions forecast, and target setting.

Intfroduction

The information below infroduces climate change and GHG emissions to provide the
necessary context to understand the purpose and benefits of preparing a GHG emissions
inventory and addressing climate action within the City of Costa Mesa (City).

Greenhouse Effect and Climate Change

GHGs are gases that absorb infrared radiation (i.e., trap heat) in the earth’s atmosphere. The
trapping and buildup of heat in the atmosphere near the earth’s surface is referred to as the
“greenhouse effect” and is a natural process that contributes to the regulation of the earth’s
temperature, creating a livable environment. The earth’s temperature depends on the
balance between energy entering and leaving the planet’s system, and many factors (natural
and human) can cause changes in the earth’s energy balance. Human activities that
generate and emit GHGs into the atmosphere increase the amount of infrared radiation that
gets absorbed before escaping into space, thus enhancing the greenhouse effect and
causing the earth’s surface temperature to rise. This rise in temperature has led to large-scale
changes to the earth’s system (e.g., temperature, precipitation, wind patterns), which are
collectively referred to as climate change.

Greenhouse Gases

GHGs include carbon dioxide (CO2), methane (CH4), nitrous oxide (N20O), hydrofluorocarbons,
perfluorocarbons, and sulfur hexafluoride. Of these gases, CO2 and CHs are emitted in the
greatest quantities from human activities. Some GHGs are man-made, including fluorinated
gases such as hydrofluorocarbons, perfluorocarbons, and sulfur hexafluoride, which are used
in a variety of industrial products and processes.

Some gases are more effective than others at frapping heat, warming the earth’s oceans,
land, and atmosphere. For each GHG, a global warming potential (GWP) was developed to
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allow comparisons of the global warming impacts of different GHGs. Specifically, per industry-
standard calculations, GWP measures how much energy the emissions of 1 ton of a gas
absorbs over a given period, typically a 100-year time span, relative to the emissions of 1 ton of
COa. Gases with a higher GWP contribute more to the earth’s warming because they absorb
more energy (per ton emitted) than gases with a lower GWP.!

All GHGs in the emissions inventory and reduction measures in this CAAP are presented in
terms of metric tons of CO2 equivalent (MT CO2¢e), which account for weighted GWP factors
for CHs and N20O. The GWPs applied are from the Intergovernmental Panel on Climate Change
(IPCC) Sixth Assessment Report (AR6).2 Table 1 provides a summary of the three primary GHGs,
their sources, and their GWPs.

Table 1. Greenhouse Gases and Global Warming Potential

GWP

(100-year
GHG Description value)
Carbon Dioxide COzis a naturally occurring gas that is also a byproduct of 1
(CO2) human activities, primarily through the combustion of fossil fuels

and changes in land use, such as deforestation. It is the principal
anthropogenic (i.e., human-caused) GHG that affects the
earth’s solar radiative balance.

Methane (CHa) CHys is produced through both natural and human activities and 27.9¢
is the main component of natural gas. It is produced through
anaerobic (without oxygen) decomposition of landfill and animal
waste, flooded rice fields, animal digestion, production and
distribution of natural gas and petroleum, coal production, and
incomplete fossil fuel combustion. CH4 derived from fossil fuel
sources has a slightly higher GWP than CH4 from non-fossil fuel
sources.

Nitrous Oxide (N20O) | N2O is produced through natural and human activities, mainly 273
through agricultural activities and natural biological processes,
although fuel burning and other processes also create N2O.
Sources of N2O include soil cultivation practices, especially the
use of fertilizers; manure management; industrial processes (such
as in the production of nylon, and from fossil-fuel-fired power

I United States Environmental Protection Agency (EPA). 2024. Understanding Global Warming Potentials.
https://www.epa.gov/ghgemissions/understanding-global-warming-potentials.

2 |PCC. 2021. Chapter 7: The Earth's Energy Budget, Climate Feedbacks and Climate Sensitivity - Supplementary
Material. August. https://www.ipcc.ch/report/ar6/wgl/downloads/report/
IPCC_AR6_WGI_Chapter_07_Supplementary_Material.pdf.
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Table 1. Greenhouse Gases and Global Warming Potential

GWP
(100-year

Description value)

plants); vehicle emissions; and ifs use as a propellant (such as in
rockets, racecars, and aerosol sprays).

Notes: GHG = greenhouse gas; GWP = global warming potential.

The descriptions of GHGs are summarized from the Intergovernmental Panel on Climate Change Sixth Assessment

Report and the California Air Resources Board’s Glossary of Terms Used in GHG Inventories.

@ The Infergovernmental Panel on Climate Change's Sixth Assessment Report provides two methane (CH4) GWP
values: 29.8 (Methane —fossil) and 27.0 (Methane —non-fossil). Perindustry guidance, the value 27.9 is used herein,
given that sources include those from biogenic origin and fossil-fuel combustion.3

Greenhouse Gas Emissions Inventory

An emissions inventory is a snapshot of the GHG emissions associated within a geographic
boundary during a given period—in this case, 2023 emissions within Costa Mesa'’s city limits.
Establishing a baseline inventory of GHG emissions is an important initial step to set a baseline
for future inventories, to track progress against the baseline and for forecasting future GHG
emissions. These foundational steps are also necessary to estimate the GHG emissions gap that
must be addressed to meet the City's GHG reduction targets.

The Costa Mesa CAAP includes two GHG emissions inventories: communitywide and
municipal, as described below:

Communitywide Inventory: All GHG emissions generated within the City's direct or
indirect jurisdiction constitute the communitywide inventory. This includes all the GHG
emissions that result from activities associated with residents, businesses, tourists, visitors,
and other community sources.

Municipal Inventory: The municipal inventory is limited to emissions generated by City-
owned operations. Examples of these sources include the City's vehicle fleet, and
energy use in City buildings and facilities. By establishing a municipal inventory, the City
can identify its own confribution and better lead the emissions reduction effort

by example.

3 GHG Management Institute. 2024. Which Methane GWP Value Do | Use2 October 17, 2024.
https://ghginstitute.org/2024/10/17 /which-methane-gwp-value-do-i-use/.
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Methodology

Consistent with recommendations from the state’s Office of Land Use and Climate
Innovation,* development of the communitywide GHG inventory and projections follows the
U.S. Community Protocol for Accounting and Reporting of Greenhouse Gas Emissions,> and
development of the municipal inventory follows the Local Government Operations Protocol.¢
Where appropriate, the inventories and projections also follow best practice guidance from
the Association of Environmental Professionals (AEP) California Communitywide Greenhouse
Gas Baseline Inventory Protocol,” Forecasting Communitywide Greenhouse Gas Emissions and
Setting Reduction Targets,®2 and California Supplement to the United States Communitywide
Greenhouse Gas (GHG) Emissions Protocol.?

Estimating GHG emissions from each sector requires activity data and emission factors. Activity
data can refer to the amount of energy consumed (kilowatt-hours [kWh] or therms), waste
produced (tons), and water used (gallons), while emission factors are a measure of how
carbon-intensive each of the activities is (i.e., the amount of GHGs that are emitted by a unit
of activity). Each emissions sector and the relevant activity data used to estimate 2023 GHG
emissions are outlined in the following sections. Tracking activity data enables the City to
evaluate GHG emissions reductions resulting from behavioral changes rather than
improvements in efficiency (i.e., changes in emission factors).

Per relevant protocols, local governments should define jurisdictional boundaries for
communitywide GHG emissions inventories. These boundaries typically align with the
geographic area over which the local government has authority, such as city limits. This
ensures that the inventory accurately reflects the emissions from all sources and activities
within the community’s control. As such, the 2023 GHG inventory estimates emissions from all
the meaningful sources within the City’s direct or indirect conftrol, including energy

4 Cadlifornia Office of Land Use and Climate Innovation. 2017. General Plan Guidelines and Technical Advisories,
Chapter 8: Climate Change. https://Ici.ca.gov/planning/general-plan/guidelines.html.

s ICLEl (Internafional Council for Local Environmental Initiatives). 2019. U.S. Community Protocol and Reporting of
GHG Emissions. July 2019. Local Governments for Sustainability — USA. https://icleiusa.org/
us-community-protocol/.

6 CARB, CCAR, ICLEl, and TCR. 2018. Local Government Operations Protocol For the quantification and reporting
of GHG emissions inventories Version 1.1. May 2010. https://icleiusa.org/resources/local-government-operations-
Igo-protocol/.

7 AEP. 2011. California Community-Wide GHG Baseline Inventory Protocol White Paper. June.
https://califaep.org/docs/Community-wide_GHG_Protocol.pdf.

8  AEP. 2012. Forecasting Community-Wide GHG Emissions and Setting Reduction Targets. May.
https://califaep.org/docs/Forecasting_and_Target_Setting.pdf.

?  AEP. 2013. The California Supplement to the United States Community-Wide GHG (GHG) Emissions Protocol.
December. https://califaep.org/docs/California_Supplement_to_the_National_Protocol.pdf.
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consumption, on-road transportation, off-road equipment, solid waste, water use,
and wastewater.

The results of the communitywide and municipal inventories, along with detailed descriptions
of each emissions sector and the relevant activity data used to estimate 2023 GHG emissions,
are outlined in the following sections.

Communitywide Emissions Inventory

The communitywide GHG emissions inventory includes emissions from all the meaningful
sources within the City's direct or indirect jurisdictional control. When data is available, the
communitywide inventory is shown in terms of the different land uses within the City (e.g.,
residential and non-residential). Because the communitywide inventory captures all typical
sources, it can be easily correlated with statewide efforts to reduce GHG emissions. Table 2
provides a summary of the City's communitywide GHG emissions inventory for baseline year
2023 by sector.

Table 2. 2023 Communitywide Baseline Inventory

On-Road Transportation 551,893 63%
Energy 266,921 31%
Water 3.767 <1%
Wastewater 4,686 <1%
Solid Waste 10,140 1%
Off-Road Equipment 34,993 4%
Total 872,400 100%

Notes: MT CO2e = metric tons of carbon dioxide equivalent.
Percentage may not total due fo rounding.

The detailed approach and results of the emissions inventory estimate is provided in the
sections below by sector, including what activities are included, the activity data used, and
the emission factors or methods to calculate emissions.
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On-Road Transportation

GHG emissions from on-road vehicle travel are related to the combustion of fossil fuels,
including gasoline, diesel, and natural gas.'© Activity data used to estimate on-road
transportation emissions includes vehicle miles tfraveled (VMT) by speed and vehicle type
within Costa Mesa.

For the communitywide inventory, VMT estimates include the vehicle travel associated with
residents, workers, students, visitors, etc. engaged in activities that begin and end in Costa
Mesa. Annual City VMT for baseline year 2023 was provided by Fehr & Peers.!!

VMT was calculated using the Regional Transportation Advisory Committee (RTAC) VMT
calculation methodology, which proportions the VMT generated by the City according to the
location of the trip start (origin) and end (destination). The RTAC methodology estimates VMT
for the various origin/destination trip types within Costa Mesa using the following accounting:

Include 100% of internal-internal (ll) trips. The VMT associated with vehicle trips that
have an origin and destination within Costa Mesa are multiplied by 1.0, given that the
City is responsible for and has the opportunity to reduce these emissions through land
use changes at both locations (i.e., the ability to provide transit connecting both
locations and other methods of VMT reduction).

Include 50% of internal-external and external-internal (IX and Xl) trips. The VMT for
vehicle trips that have an origin within and destination outside of Costa Mesa and
conversely those that have an origin outside of and destination within Costa Mesa are
multiplied by 0.5. With this assumption, half of the VMT from these trips is assigned to the
City, while the other half is assumed to be the responsibility of the relevant jurisdiction
outside of the City.

Exclude 0% of external-external (XX) trips. The VMT for vehicle trips with origins and
destinations outside of Costa Mesa (i.e., vehicles passing through) are not included, as
these trips are assigned to the relevant origin/destination geographic regions outside of
the City's jurisdictional control.

On-road vehicle emission factors were calculated using the California Air Resources Board
(CARB) EMission FACtor (EMFAC) mobile-source emissions inventory model (EMFAC2025
v2.0.0).12 EMFAC provides emission factors for different California geographical regions, years,
vehicle types, and other vehicle information, such as fuel and speed. Emission factors for CO2,

10 Emissions related to electricity consumed for electric vehicle (EV) charging are included in the building
energy sector.

T Fehr & Peers. 2026. Costa Mesa Climate Action & Adaptation Plan (CAAP) Vehicle Miles Traveled
(VMT) Methodology and Inventory Summary. April 3.

12 CARB. 2025. EMFAC2025 (v2.0.0) Emission Inventory. https://arb.ca.gov/emfac/.
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CHa4, and N20O were obtained from EMFAC2025 for baseline year 2023 for the Orange County
region. A weighted average emissions factor was applied for City-wide VMT provided by Fehr
& Peers.

Annual VMT and GHG emissions from on-road transportation within Costa Mesa for baseline
year 2023 are provided in Table 3.

Table 3. 2023 Communitywide On-Road Transportation Activity Data and Emissions

On-Road Transportation ‘ 1.347,686,776 ‘ 551,893

Note: VMT = vehicle miles traveled; MT COze = metric tons of carbon dioxide equivalent.

Building Energy

Building energy generates GHG emissions directly through consumption of natural gas for
heating and indirectly through the use of electricity. Annual GHG emissions from community
energy use within Costa Mesa for baseline year 2023 are provided in Table 4. The activity data,
emission factors, and methodologies for estimating GHG emissions from energy are described
below for each respective energy type.

Table 4. 2023 Communitywide Energy Emissions

Electricity 152,054 57%
Natural Gas 114,867 43%
Total 266,921 100%

Note: MT CO2e = metric tons of carbon dioxide equivalent.

ELECTRICITY

Indirect GHG emissions from the use of electricity within Costa Mesa were estimated using
annual electricity consumption data (i.e., kWh per year) provided by Southern California
Edison (SCE). For baseline year 2023, electricity consumption was provided for residential,
commercial, industrial, and agricultural customers.

GHG emissions intensity factors (pounds of CO2e per megawatt-hour [MWh]) for SCE were
obtained from the 2023 Power Content Label and are reflective of the power mixes therein.
The SCE emissions rate was adjusted using information on the total enrollment of SCE
customers within Costa Mesa within each of the specific rate options (i.e., Green Rate 50%,
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Green Rate 100%, SCE Community Renewable, and SCE Power Mix).!3 The adjusted rate was
then applied to the 2023 SCE electricity consumption.

Communitywide consumption and GHG emissions from electricity use within Costa Mesa for
baseline year 2023 are provided in Table 5.

Table 5. 2023 Communitywide Electricity Activity Data and Emissions

Residential 198,578 44,087
Non-Residential 486,301 107,966
Total 684,879 152,054

Note: MWh= megawatt-hour; MT COze = metric fons of carbon dioxide equivalent.
Totals may not sum due to rounding.

NATURAL GAS

GHG emissions related to the combustion of natural gas were estimated using consumption
data (i.e., therms per year) by land use type, including single-family and multifamily residential,
commercial, and industrial. For baseline year 2023, natural gas consumption for all land use
types was provided by Southern California Gas Company (SoCalGas). Natural gas emission
factors for CO2, CHs, and N2O were obtained from The Climate Registry and applied to annual
consumption data to estimate emissions.4

Communitywide consumption and GHG emissions from natural gas use within Costa Mesa for
baseline year 2023 are provided in Table 6.

Table 6. 2023 Communitywide Natural Gas Activity Data and Emissions

Land Use Type Annual Therms MT CO:ze

Residential 13,394,998 71,148
Non-Residential 8,231,106 43,720
Total 21,626,104 114,867

Note: MT CO2e = metric tons of carbon dioxide equivalent.

13 SCE. 2025. Green Tariff Shared Renewables Program Data Request. Prepared by Michael Tong C Shu.
June 12, 2025.

14 The Climate Registry. 2023. “2023 Default Emission Factors.” June 2023. https://theclimateregistry.org/wp-
content/uploads/2023/06/2023-Default-Emission-Factors-Final-1.pdf.
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Water

GHG emissions associated with the City’s water use come from the electricity consumed in the
extraction (groundwater pumping), conveyance (groundwater and imports), and distribution
of water to residents and businesses. The City's GHG emissions are primarily associated with
energy used to pump groundwater.

For the communitywide inventory, emissions from water include all residential and non-
residential water usage from customers of the City's water system. Water consumption data
was obtained from the Irvine Ranch Water District (IRWD) and Mesa Water District.’>16 Locall
utility emission factors from SCE for the baseline year 2023 were applied to the energy
estimated for the City's groundwater extraction, while eGRID factors were applied to water
imports. Energy intensity factors for water supply were obtained from the IRWD and Mesa
Water District 2020 Urban Water Management Plans (UWMP).17.18

Communitywide consumption and GHG emissions from water use within Costa Mesa for
baseline year 2023 are provided in Table 7.

Table 7. 2023 Communitywide Water Activity Data and Emissions

Land Use Type Annual Million Gallons MT CO:ze

Residential 3,010 2,226
Non-Residential 2,085 1,540
Total 5,095 3,767

Note: MT COze = metric tons of carbon dioxide equivalent.
Wastewater

Wastewater freatment emits GHGs such as CHs when the chemical and microbial processes
that break down sewage in anaerobic (without oxygen) environments release biogas as a
byproduct. The facilities that tfreat wastewater generated by Costa Mesa are owned and
operated by the Orange County Sanitation District (OCSAN). The City’'s wastewater emissions

15 |IRWD. 2025. Costa Mesa Water Usage. Prepared by Amy McNulty. April 3, 2025.

16 Mesa Water District. 2025. City of Costa Mesa Consumption Public Records Request. Prepared by Isabel
Stevens. August 12, 2025.

17 IRWD. 2021. IRWD - 2020 Urban Water Management Plan. June. https://www.irwd.com/images/pdf/doing-
business/environmental-
documents/UWMP/2020_urban_water_management_plan_irwd_adopted_june2021.pdf.

18 Mesa Water District. 202 1. Mesa Water District 2020 Urban Water Management Plan. June.
https://www.mesawater.org/sites/default/files/Save%20Water/Documents/Mesa%20Water%202020%20UWMP%
20FINAL-2021.06.30.pdf.
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were calculated using annual per-capita wastewater production values for Costa Mesa
residents obtained from the City’s 2021 Wastewater Master Plan Update,'? annual flow data
obtained from OCSAN,20 and GHG emissions data for the OCSAN Treatment Plant No. 2
obtained from CARB.%!

Annual input and GHG emissions from wastewater treatment within Costa Mesa for baseline
year 2023 are provided in Table 8.

Table 8. 2023 Communitywide Wastewater Activity Data and Emissions

Wastewater Treatment ‘ 3,311 ‘ 4,686

Note: MT CO2e = metric tons of carbon dioxide equivalent.

Solid Waste

GHG emissions from solid waste include fugitive emissions of CHs and CO2 as waste
decomposes over time. The community inventory includes emissions from waste generated
within Costa Mesa, which was provided by the Public Works Department for baseline year
2023. Material composition data for the state’s overall disposed waste stream was obtained
from the California Department of Resources Recycling and Recovery (CalRecycle) and
applied to the City’s total tonnage for 2023.22 Landfill emission factors for each waste type
were provided by the U.S. Environmental Protection Agency (EPA) Waste Reduction Model
(WARM) .2 The landfill gas collection efficiency and oxidation rate were assumed to be 75%
and 10%, respectively, consistent with the U.S. Community Protocol assumptions.2

Table 9 outlines annual generation and related GHG emissions from communitywide solid
waste within Costa Mesa for baseline year 2023.

19 City of Costa Mesa. 2021. Wastewater Master Plan Update for the Costa Mesa Sanitary District. November 8.
https://cms%files.revize.com/cmsd/Document_Center/Sewer/Sewer%20System%20Information/
2022_08_29_sewer_master_plan_red_size.pdf.

20 OCSAN. 2024. Regional Sewer Service: Facts and Key Statistics. https://www.ocsan.gov/regional-sewer-service/.

21 CARB. 2024. Annual Summary of GHG Emissions Data. November 15. https://ww2.arb.ca.gov/
mrr-data.

22 CalRecycle. 2021. 2021 Disposal-Facility-Based Characterization of Solid Waste in California (DRRR-2024-1737).
https://www2.calrecycle.ca.gov/Publications/Details/1738.

23 EPA. 2023. Documentation for GHG Emission and Energy Factors Used in the Waste Reduction Model (WARM).
December. https://www.epa.gov/warm/documentation-chapters-greenhouse-gas-emission-energy-and-
economic-factors-used-waste.

24 ICLEIl. 2019. U.S. Community Protocol for Accounting and Reporting of GHG Emissions. July.
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Table 9. 2023 Communitywide Solid Waste Activity Data and Emissions

Residential 15,171 2,079
Non-Residential 58,806 8,061
Total 67,183 10,140

Note: MT COze = metric tons of carbon dioxide equivalent.
Totals may not sum due to rounding.

Off-Road Equipment

Use of off-road equipment generates GHG emissions from the combustion of fuel such as
diesel, gasoline, or natural gas.2> Examples of off-road equipment include forklifts for industrial
uses, excavators for construction, lawn mowers for lawn and garden maintenance, and all-
terrain vehicles for recreation. The following off-road categories are included in the Costa
Mesa community inventory:

Agricultural Equipment
Transport Refrigeration Units
Construction

Industrial

Lawn and Garden

Light Commercial

Pleasure Craft

Recreational

Portable Equipment

Annual emissions of CO2, CHs, and N20O were estimated using the CARB OFFROAD model,
which provides data at the county level.2¢ For CO2, OFFROAD provides an estimated total tons
of CO2 per day, which was converted to MT of COz per year. For CHs and N2O, emissions were
estimated using the OFFROAD fuel consumption output in gallons per year. The Climate

25 In the industrial category, some equipment like forklifts were assumed to be electric. Emissions related to
electricity generation were assumed to be captured by the building energy inventory.

26 CARB develops off-road emissions models for specific equipment categories that align with the applicability
and scope of regulatory, incentive, and other air quality programs. A web-based query tool provides access fo
the latest model outputs across all off-road-equipment categories. For more information about the CARB
OFFROAD model, see:
https://offroad.arb.ca.gov/2_gl=1%2amlé1no%2a_ga%2aMTQOMDISMDYzMi4dxNzcxMjY3Mzg 1 %2a_ga_7MI17ZZPX
DBL%2aczE3ODQyNDEWNDMkbzE4JGcwJHQXxNzgOMiQxMDQ4JGo INSRSMCRoMA.
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Registry U.S. default factors for calculating CHs and N2O emissions from non-highway vehicles
were used to convert fuel to annual emissions.

Because the OFFROAD model provides data at the county level, the emissions attributable to
the City were determined as a percentage of the county’s total emissions, based on
population, service population, or employment depending on equipment type.

While the City does not designate agricultural zoning, limited agricultural production occurs
within the North Costa Mesa Specific Plan. As such, for agricultural equipment, City emissions
were determined as a percentage of the County’s total emissions, based on total acreage of
agricultural land within the County, which was obtained from the USDA's Census of
Agriculture?, and City, which was obtained from the City’s General Plan Land Use Element?8,

Annual fuel use and GHG emissions from off-road equipment use within Costa Mesa for
baseline year 2023 are provided in Table 10.

Table 10. 2023 Communitywide Off-Road Equipment Activity Data and Emissions

Annual Fuel Use (gallons)

16 N/A 6

Agricultural Equipment 516
Transport Refrigeration Units N/A 120,905 N/A 1,252
Construction 47,086 643,813 N/A 6,943
Industrial 513,855 123,437 930,259 11,089
Lawn and Garden 315,327 5,980 N/A 1,991
Light Commercial 646,919 78,718 81,746 5,206
Pleasure Craft 244,022 N/A N/A 1,622
Recreation 3,227 N/A N/A 26
Portable Equipment N/A 622,314 N/A 6,858
Total 1,770,434 1,635,166 1,012,004 34,993

Note: MT CO2e = metric tons of carbon dioxide equivalent; N/A = not applicable.
Totals may not sum due to rounding.

27 USDA. 2024. 2022 Census of Agriculture County Profile: Orange County California.
https://www.nass.usda.gov/Publications/AgCensus/2022/Online_Resources/County_Profiles/California/
cp06059.pdf.

28 City of Costa Mesa. 2025. Costa Mesa General Plan Chapter 2: Land Use Element. Updated February 5.
https://www.costamesaca.gov/home/showpublisheddocument/59580/638767695525970000.
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Municipal Emissions Inventory

The municipal inventory is limited to the facilities, equipment, vehicles that the City owns
and/or operates as well as the trips related to employee commute. It is important to note that
the municipal inventory has substantial overlap with the communitywide inventory; for
example, mobile emissions from employee commute are captured in the on-road
fransportation emissions within the communitywide inventory. As such, the municipal inventory
is freated separately and not simply combined with the communitywide inventory. Municipal
inventories are beneficial in addressing City-controlled emission sources. The primary purpose
of a municipal inventory is to “lead by example” and develop reduction measures associated
with City activities and operations.

Table 11 provides a summary of the City's municipal GHG emissions inventory for baseline year
2023 by sector.

Table 11. 2023 Municipal Baseline Inventory

On-Road Transportation 2,373 60%
Energy 1,332 33%
Water/Wastewater 1 <1%
Solid Waste 95 2%
Off-Road Equipment 183 5%
Total 3,983 100%

Notes: MT CO2e = metric tons of carbon dioxide equivalent.
Percentage may not total due fo rounding.

On-Road Transportation

The municipal on-road fransportation inventory accounts for mobile source emissions from
City-owned vehicle fleet and City employee commutes. Fuel consumption, mileage, and
vehicle specifications (i.e., make, model, and year) were provided by the City for the entire
vehicle fleet for 2023. City employee commute activity data (i.e., distance, commute
frequency, and mode of fransportation) was obtained from the Costa Mesa employee
commuter survey.
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Fuel-specific CO2 emission factors obtained from The Climate Registry were used to estimate
CO2 emissions from the City’s vehicle fleet.?? Vehicle emission factors for employee commute
and CHs and N20O for the City’s vehicle fleet were calculated using EMFAC.

Annual GHG emissions from municipal on-road transportation for baseline year 2023 are
provided in Table 12.

Table 12. 2023 Municipal On-Road Transportation Emissions

Vehicle Fleet 796 32%
Employee Commute 1,667 68%
Total 2,463 100%

Note: MT CO2e = metric tons of carbon dioxide equivalent.
Energy

The municipal energy inventory includes emissions from electricity use for City-owned buildings,
facilities, and streetlights, as well as natural gas usage at City-owned buildings and facilities.
Annual GHG emissions from municipal energy use in the City for baseline year 2023 are
provided in Table 13.

Table 13. 2023 Municipal Energy Emissions

Electricity 1,441 83%
Natural Gas 296 17%
Total 1,737 100%

Note: MT CO2e = metric tons of carbon dioxide equivalent.

ELECTRICITY

Annual municipal energy use for 2023 was provided by the City, and GHG emission intensity
factors were obtained from the SCE 2023 Power Content Label, consistent with the
communitywide inventory. Table 14 outlines annual consumption and related GHG emissions
from municipal electricity use within Costa Mesa for baseline year 2023.

29 The Climate Registry 2023, Default Emission Factors.
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Table 14. 2023 Municipal Electricity Activity Data and Emissions

Municipal Facilities \ 6,491 \ 1,441

Notes: MWh= megawatt-hour; MT COze = mefric tons of carbon dioxide equivalent.
Totals may not sum due to rounding.

NATURAL GAS

Annual natural gas consumption for City-owned buildings and facilities was provided by the
City for baseline year 2023. Natural gas emission factors for CO2, CHs, and N2O were obtained
from The Climate Registry and applied to annual consumption data to estimate emissions.
Table 15 outlines annual consumption and related GHG emissions from municipal natural gas
use within Costa Mesa for baseline year 2023.

Table 15. 2023 Municipal Natural Gas Activity Data and Emissions

Municipal Facilities | 55,654 | 296

Note: MT CO2e = metric tons of carbon dioxide equivalent.

Water and Wastewater

Similar to the communitywide inventory, municipal GHG emissions associated with water use
come from the electricity consumed in the extraction (e.g., groundwater pumping),
conveyance, freatment, and distribution of potable water to City-owned and/or -operated
buildings and facilities (including landscaping). Total annual water use for City-owned
buildings and facilities was provided by IRWD and Mesa Water District for baseline year 2023.
Local utility emission factors from SCE for the baseline year 2023 were applied to the energy
estimated for the City’'s groundwater extraction, while eGRID factors were applied to water
imports. Energy intensity factors for water supply were obtained from the IRWD and Mesa
Water District 2020 Urban Water Management Plans (UWMP).30.31

30 |RWD. 2021. IRWD - 2020 Urban Water Management Plan. June. https://www.irwd.com/images/pdf/doing-
business/environmental-
documents/UWMP/2020_urban_water_management_plan_irwd_adopted_june2021.pdf.

31 Mesa Water District. 2021. Mesa Water District 2020 Urban Water Management Plan. June.
https://www.mesawater.org/sites/default/files/Save %20Water/Documents/Mesa%20Water%202020%20UWMP%
20FINAL-2021.06.30.pdf.
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Table 16 outlines annual consumption and related GHG emissions from municipal water use
within Costa Mesa for baseline year 2023.

Table 16. 2023 Municipal Water Use Activity Data and Emissions

Municipal Water Use ‘ 165,125 ‘ 92

Note: MT CO2e = metric tons of carbon dioxide equivalent.

Solid Waste

The municipal solid waste inventory includes emissions from waste generated by City operations,
which was estimated based on an average waste factor from similar jurisdictions in the region.
Consistent with the communitywide inventory, material composition data for the state’s overall
disposed waste stream was obtained from CalRecycle and applied to the City's total tonnage
for 2023.32 Landfill emission factors for each waste type were provided by EPA’s WARM.33

Table 17 outlines annual generation and related GHG emissions from municipal solid waste
within Costa Mesa for baseline year 2023.

Table 17. 2023 Municipal Solid Waste Activity Data and Emissions

Municipal Solid Waste ‘ 195 ‘ 95

Note: MT CO2e = metric tons of carbon dioxide equivalent.
Off-Road Equipment

Off-road emissions for the municipal inventory include any off-road equipment owned and
operated by the City. Fuel consumption and equipment specifications (i.e., make, model, and
year) were provided by the City for the entire off-road equipment fleet for 2023. Fuel-specific
CO2 emission factors obtained from The Climate Registry were used to estimate CO2 emissions
from the City’s vehicle fleet.34

32 CalRecycle. 2021. 2021 Disposal-Facility-Based Characterization of Solid Waste in California (DRRR-2024-1737).
https://www2.calrecycle.ca.gov/Publications/Details/1738.

33 EPA. 2023. Documentation for GHG Emission and Energy Factors Used in the Waste Reduction Model (WARM).
December. https://www.epa.gov/warm/documentation-chapters-greenhouse-gas-emission-energy-and-
economic-factors-used-waste.

34 The Climate Registry 2023, Default Emission Factors.
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Annual fuel consumption and GHG emissions from municipal off-road equipment for baseline
year 2023 are provided in Table 18.

Table 18. 2023 Municipal Off-Road Equipment Activity Data and Emissions

Annual Fuel Use
(gallons)

MT CO2e

Municipal Off-Road Equipment ‘ 17,029

Note: MT COze = metric tons of carbon dioxide equwolenf.

Greenhouse Gas Emissions Forecasts

Forecasting future GHG emissions allows the City to understand how communitywide and
municipal emissions are expected to change in the future. GHG emissions are forecasted
using two scenarios: a Business-as-Usual (BAU) scenario and an Adjusted Business-as-Usual
(ABAU) scenario. The BAU and ABAU projections are both based on the demographic trends
discussed in the following section to reflect anticipated growth in the City.

The BAU scenario describes emissions based on projected growth in population,
employment, and other factors and does not consider policies that would reduce GHG
emissions in the future.

The ABAU scenario describes emissions based on projected growth and considers
policies that will achieve GHG reductions in the future (i.e., assumes federal- and state-
mandated GHG emission reduction measures would be implemented by the projected
forecast year). The ABAU, unlike the BAU, accounts for adopted GHG emissions
reductions because of regulations that would be implemented between the 2023
baseline year and 2030 and 2045.

By estimating emissions forecasts under these two scenarios, the City can evaluate the effect
that existing policies may have on future emissions and determine which local measures would
provide additional reductions. The additional reductions needed at the local level can also be
estimated based on the emission reductions necessary between the “gap” of the ABAU
inventory and the state-aligned reduction targets.

Demographic Trends

Demographic trends are important factors in developing the CAAP because they enable
projections, or forecasting, of GHG emissions based on changes anticipated for the City. For
example, if residential population is anficipated to increase within a community, GHG
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emissions associated with residential population would also increase when not considering
other variables that would change the GHG emissions profile.

Forecast years selected for this CAAP include 2030 and 2045. Table 20 outlines the City's
baseline 2023 and projected 2030 and 2045 metrics for population, households, employment,
and VMT, which were used to project future emissions within the City. Forecasts of VMT are
consistent with anficipated demographic changes and reflect the City’s current upzoning
efforts, including the Neighborhoods Where We Belong initiative, which is expected to add up
to approximately 21,000 housing units. These additional units were incorporated into the
population, household, and employment projections used to estimate future emissions.

As noted in Table 20, forecasting for on-road transportation is based on VMT; building energy
was forecasted based on the projected number of households for residential energy use and
on projected employment for commercial and industrial energy use; and GHG emissions
related to water, wastewater, and solid waste were forecasted based on population.

Metrics for off-road equipment are not included in Table 19 because the GHG emissions for this
sector were forecasted without using demographic tfrends. GHG emissions related to off-road
equipment were forecasted using the CARB OFFROAD model, based on City-specific criteria
within the model.

Table 19. City of Costa Mesa Demographic Trends

Demographic Inventory 2023 Data
Metric Sector(s) Baseline m Source
Population Water, 126,871 136,626 157,530 Fehr & Peersa
(residents) Wastewater,
Solid Waste
Employment None 116,858 120,145 127,189 Fehr & Peers®
(employees)
Service Population Energy (Non- 243,730 256,772 284,719 Fehr & Peersa
(residents + Residential)
employees)
Households Energy 49,146 54,311 65,379 Fehr & Peersa
(Residential)
Daily VMT On-Road 3,883,824 3,927,159 4,020,022 Fehr & Peersa
Transportation

Notes: SCAG = Southern California Association of Governments; VMT = vehicle miles traveled.
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a  Fehr & Peers. 2026. Costa Mesa Climate Action & Adaptation Plan (CAAP) Vehicle Miles Traveled
(VMT) Methodology and Inventory Summary. April 3.

Business-as-Usual Inventory Forecasts

The City’'s communitywide BAU GHG emissions forecasts for future years 2030 and 2045 are
outlined in Table 20. As discussed previously, the BAU forecasts were estimated assuming that
emissions would increase in-line with the demographic trends outlined in Table 20 and do not
account for policies that would reduce GHG emissions in the future from state or federal

legislative action.

Table 20. Communitywide Business-as-Usual Inventory Projections

On-Road 551,893 63% 558,051 62% 571,247 59%
Transportation

Energy 266,921 31% 286,335 32% 327,936 34%
Water 3,767 <1% 4,094 <1% 4,795 <1%
Wastewater 4,686 <1% 5,046 <1% 5,819 <1%
Solid Waste 10,140 1% 10,790 1% 12,182 1%
Off-Road Equipment 34,993 4% 37,531 4% 43,837 5%

Total 872,400 100% 901,847 100% 965,816 100%

Notes: MT CO2e = metric tons of carbon dioxide equivalent.
Percentage may not total due fo rounding.

Similarly, Table 21 presents the BAU projections for 2030 and 2045, along with the 2023 baseline,

by emission sector for the City’'s municipal inventory.

Table 21. Municipal Business-as-Usual Inventory Projections

2023 Baseline

MT CO2ze MT CO2e MT CO2e

On-Road 2,463 53% 2,595 53% 2,877 53%
Transportation

Energy 1,737 37% 1,830 37% 2,029 37%
Water/Wastewater 206 4% 217 4% 240 4%
Solid Waste 95 2% 100 2% 107 2%
Off-Road 183 4% 192 4% 204 4%
Equipment
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Table 21. Municipal Business-as-Usual Inventory Projections

sector Wcowe % |micowe  |% | micome

Total 4,683 100% 6,118 100% 5,457 100%

Notes: MT CO2e = metric tons of carbon dioxide equivalent.
Percentage may not total due to rounding.

Adjusted Business-as-Usual Forecasts

As noted above, the ABAU scenario describes emissions based on projected growth and
considers policies that will achieve GHG reductions in the future. State legislation has been
approved and/or adopted that will reduce GHG emissions in Costa Mesa. Federal and state
policies do not require additional local action but should be accounted for in the City’s
emissions forecasts to provide a more accurate picture of future emissions and the level of
local action needed to reduce emissions to levels consistent with state recommendations.

The relevant federal and state policies and related ABAU projection assumptions are detailed
in Table 22.

Table 22. Adjusted Business-as-Usual Projection Assumptions

On-Road Transportation Advanced Clean Cars for model year | Included in EMFAC 2025.¢@
2016+

Pavley | federal standard for model
year 2012-2016

Truck and Bus Rule (including the 2014
Amendment)

Heavy-Duty GHG Phase 1 (2013), which
includes the 2013 Tractor-Trailer GHG
Regulation Amendments and Federal
Fuel Efficiency Standards for Medium-
and Heavy-Duty Engines and Vehicles

Federal GHG Phase 2 GHG Standards
for Medium- and Heavy-Duty Engines
and Vehicles

Advanced Clean Trucks

Innovative Clean Transit
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Table 22. Adjusted Business-as-Usual Projection Assumptions

Emissions Sector Policies ABAU Assumptions

Energy Renewables Portfolio Standard Percent renewable targets for
Renewables Portfolio
Standard include the
following:

= 60% by 2030 (SB 100)

= 90% by 2035 (SB 1020)

= 95% by 2040 (SB 1020)

= 100% by 2045 (SB 1020)
A revised GHG intensity value
was calculated based on the
2023 Power Content Label
value for SCEP adjusted to
assume a percent of the
power mix would be from
eligible renewables per SB 100
and SB 1020 as appropriate for
2030 and 2045.

2022 Title 24 Building Energy Efficiency Energy consumption was
Standards manually adjusted for
electricity and natural gas
assumed to be generated by
development after 2023.

Energy reductions were
assumed based on the
difference in energy use
between the 2019 and 2022
Title 24 code that takes into
account requirements for
heat pump standard design
for single-family, multifamily,
and non-residential, and
photovoltaic and bafttery
storage for multifamily and
non-residential.c

Water Renewables Portfolio Standard Incorporated info the SCEP
GHG intensity for future years
2030 and 2045.
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Table 22. Adjusted Business-as-Usual Projection Assumptions

Emissions Sector Policies ABAU Assumptions

Wastewater Renewables Portfolio Standard Incorporated info the SCEP
GHG intensity for future years
2030 and 2045.

Solid Waste None N/A
Off-Road Equipment None N/A

Notes: ABAU = Adjusted Business-as-Usual; GHG = greenhouse gas; EMFAC = EMission FACtor; SB = Senate Bill; SCE =

Southern California Edison, OCPA = Orange County Power Authority; N/A = not applicable.

a CARB. 2021. EMFAC2021 Volume i Technical Documentation. April.
https://ww2.arb.ca.gov/sites/default/files/2021-08/emfac2021_technical_documentation_april2021.pdf.

b SCE Power Content Label.

¢ Cadlifornia Energy Commission. 2023. Impact Analysis for the 2022 Update to the California Energy Code. June.
https://www.energy.ca.gov/publications/2023/impact-analysis-2022-update-california-energy-code.

The City's communitywide ABAU GHG emissions forecasts for future years 2030 and 2045 are
outlined in Table 23, estimated using the assumptions outlined in Table 22.

Table 23. Communitywide Adjusted Business-as-Usual Inventory Projections

2023 Baseline 2030

On-Road 551,893 63% 428,842 61% 115,488 38%
Transportation
Energy 266,921 31% 222,914 32% 135,505 44%
Water 3.767 <1% 2,617 <1% 0 0%
Wastewater 4,686 <1% 5,046 <1% 5,819 2%
Solid Waste 10,140 1% 10,790 2% 12,182 4%
Off-Road 34,993 4% 37,531 5% 43,837 12%
Equipment

Total 872,400 100% 707,741 100% 312,831 100%

Notes: MT CO2e = metric tons of carbon dioxide equivalent.
Percentage may not total due fo rounding.

Similarly, Table 24 presents the ABAU projections for 2030 and 2045, along with the 2023
baseline, by emission sector for the City's municipal inventory.
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Table 24. Municipal Adjusted Business-as-Usual Inventory Projections

2023 Baseline

sector Wcowe |%  |micow  |% | micome

On-Road 2,463 53% 2,183 56% 1,306 63%
Transportation

Energy 1,737 37% 1,285 33% 345 17%
Water/Wastewater 206 4% 182 5% 133 6%
Solid Waste 95 2% 85 2% 92 4%
Off-Road 183 4% 181 5% 200 10%
Equipment

Total 4,683 100% 3,916 100% 2,076 100%

Notes: MT CO2e = metric tons of carbon dioxide equivalent.
Percentage may not total due to rounding.

Target Setting

Reduction targets are set to provide a clearly defined pathway to reduce GHG emissions by a
specific amount and by a predetermined date. By establishing a target, the City can identify
the amount of GHG emissions it must collectively reduce to meet its climate goals. The City’s
reduction targets are informed by the framework of GHG reduction legislation established
through state legislation. A summary of the relevant state legislation and programs is provided

in the following section.

State Greenhouse Gas Reduction Legislation

The state’'s GHG target setting framework has been established through a series of Executive
Orders (EOs) and adopted Assembly Bills (ABs) and Senate Bills (SBs). This framework sets the
foundation upon which the City’'s own target setting is based. The key legislation related to the
state’s GHG reduction goals is outlined below.

Executive Order $-3-05 (2005)

EO S-3-05 established California’s GHG emissions reduction targets and outlined responsibilities
among the state agencies for implementing the EO and for reporting on progress toward the
targets. This EO established the following targets:

By 2010, reduce GHG emissions to 2000 levels
By 2020, reduce GHG emissions to 1990 levels
By 2050, reduce GHG emissions to 80% below 1990 levels
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Assembly Bill 32 (2006)

In furtherance of the goals established in EO S-3-05, the legislature enacted AB 32, the
California Global Warming Solutions Act of 2006 (California Health and Safety Code Sections
38500-38599). AB 32 provided inifial direction on creating a comprehensive multiyear program
to limit California’s GHG emissions at 1990 levels by 2020 and initiate the fransformations
required to achieve the state's long-range climate objectives.

Executive Order B-30-15 (2015)

EO B-30-15 identified an interim GHG-reduction target in support of targets previously identified
under EO $-3-05 and AB 32. EO B-30-15 set an interim target goal of reducing GHG emissions to
40% below 1990 levels by 2030 to keep California on its trajectory toward meeting or
exceeding the long-term goal of reducing GHG emissions to 80% below 1990 levels by 2050, as
set forth in EO S-3-05.

Senate Bill 32 (2016)

SB 32 codified the 2030 emissions reduction goal of EO B-30-15 by requiring CARB to ensure
that statewide GHG emissions are reduced to 40% below 1990 levels by 2030.

Executive Order B-55-18 (2018)

EO B-55-18 established a statewide policy for the state to achieve carbon neutrality as soon as
possible (no later than 2045) and achieve and maintain net-negative emissions thereafter. The
goal is an addition to the existing statewide targets of reducing the state’'s GHG emissions.

Assembly Bill 1279 (2022)

AB 1279, the California Climate Crisis Act, declared the policy of the state to achieve net-zero
GHG emissions as soon as possible, but no later than 2045, and achieve and maintain net-
negative GHG emissions thereafter.

Although AB 1279 established an overall policy to achieve net-zero GHG emissions as soon as
possible, the legislature recognized the need to implement CO2 removal and carbon capture,
utilization, and storage technologies. AB 1279 established a specific target of 85% below 1990
levels by 2045 for anthropogenic GHG emissions. Therefore, the net-zero target does not
directly apply to the City, but the 2045 target of 85% below 1990 levels represents the
reductions required to contribute to accomplishing the state’s overall net-zero policy.
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California Air Resources Board Scoping Plan

CARB is charged with monitoring and regulating sources of GHG emissions. Specifically, as
outlined by AB 32, CARB is required to prepare a “Scoping Plan” to achieve the maximum
technologically feasible and cost-effective GHG emissions reductions in line with state targets
(California Health and Safety Code Section 38561[a]). The Scoping Plan is required to be
updated every 5 years and requires CARB and other state agencies to adopt regulations and
initiatives that will reduce GHG emissions statewide. The first Scoping Plan (Climate Change
Scoping Plan: A Framework for Change) was adopted in 2008 and was updated in 2014, 2017,
and 2022.

The 2022 Scoping Plan for Achieving Carbon Neutrality outlines the state’s plan to reduce
anthropogenic emissions to 85% below 1990 levels by 2045 and achieve carbon neutrality by
2045 or earlier in accordance with AB 1279. The Scoping Plan also assesses the progress the
state is making toward reducing GHG emissions by at least 40% below 1990 levels by 2030, as is
required by SB 32 and laid out in the Second Update. Furthermore, it indicates that additional
reductions are needed by 2030 (i.e., 48% below 1990 levels) for the state to remain on track to
achieve net-zero GHG emissions by 2045.

Methodology

The 2022 Scoping Plan includes guidance for jurisdictions on setting local GHG reduction
targets and indicates that these targets should support the state’s long-term climate goals
established through existing legislation.3> As such, the City's reduction targets were chosen to
align with the relevant reduction goals for future years 2030 and 2045 established by SB 32 and
AB 1279, respectively.

The City's 2030 and 2045 reduction targets align with the statewide Scoping Plan, reflecting
the City’s respective share of statewide reductions needed to achieve long-term climate
goals. The City’'s GHG emission reduction targets were adjusted to be locally appropriate,
disaggregating emission sectors from the statewide plan (CARB Scoping Plan) that are not
relevant based on local land use, jurisdictional authority, and emission source characteristics.
Where limited emissions associated with an otherwise non-applicable sector occur within the
City (e.g., agricultural electricity use or equipment), those emissions are captured within other
applicable sectors of the inventory and are not tfreated as a distinct sector for target-setting.

35 CARB. 2022. 2022 Scoping Plan, Appendix D: Local Actions. November.
https://ww2.arb.ca.gov/sites/default/files/2022-11/2022-sp-appendix-d-local-actions.pdf.
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Table 25 provides a review of the 2022 Scoping Plan emission sectors with an assessment of
applicability for the City. As shown, the City has direct or indirect jurisdiction over activities that
generate emissions and contribute to reductions in five of the seven Scoping Plan emissions
sectors included in the statewide emissions inventory. Four of the seven Scoping Plan emissions
sectors are relevant to the municipal inventory and are included in the target-setting for
municipal reductions.

Table 25. 2022 Scoping Plan Emissions Sectors Applicability

Applicability to City of Costa Mesa

2022 Scoping
Plan Emissions

Sector Description®

Transportation

The transportation sector
includes emissions from
in-state fuel combustion
by on-road vehicles,
infrastate flights, trains,
waterborne vessels, and
a few other smaller
sources.

Applicable. The City's
communitywide inventory
includes emissions from
on-road transportation,
consistent with the
calculated VMT.p

Applicable. The City's
municipal inventory
includes emissions from
on-road transportation,
including employee
commute and vehicle
fleet.

Electric Power

Electric power sector
emissions include two
broad categories: in-
state generation
(including the portion of
industrial and
commercial
cogeneration emissions
aftributed to electricity
generation) and
imported electricity.

Applicable. The City’s
communitywide inventory
includes emissions from
electricity use, consistent
with the usage
information provided by
SCEe (kWh).

Applicable. The City’s
municipal inventory
includes emissions from
electricity use,
consistent with the
usage information
provided by SCEc
(kWh).

Industrial

Emissions in this sector
are primarily driven by
fuel combustion from
sources that include
refineries, oil and gas
production, cement
plants, and the portion
of cogeneration
emissions attributed to
thermal energy output.

Applicable. The City's
communitywide inventory
includes emissions from
industrial energy use,
consistent with the usage
information provided by
SCE (kWh) and
SoCalGasd (therms).

Not Applicable. The
City's municipal
operations do not
include activities or
emissions from industrial
sources.

City of Costa Mesa | Climate Action & Adaptation Plan | 2026

A-26



APPENDIX A — GREENHOUSE GAS EMISSIONS INVENTORY, FORECASTING, AND TARGET SETTING

Table 25. 2022 Scoping Plan Emissions Sectors Applicability

2022 Scoping
Plan Emissions
Sector

Commercial and

Description®

Greenhouse gas

Applicability to City of Costa Mesa

Communitywide

Applicable. The City’s

Municipal

Applicable. The City’s

Residential emissions from the communitywide inventory | municipal inventory
commercial and includes emissions from includes emissions from
residential sector come | residential and commercial natural
predominantly from the | commercial natural gas gas use, consistent with
combustion of fossil gas | use, consistent with the the usage information
and other fuels for uses usage information provided by SoCalGasd
such as space heating, provided by SoCalGasd (therms).
cooking, water heating, | (therms).
and steam generation.

Agriculture Major emissions sources Not Applicable. The City Not applicable. The
in the agricultural sector | does not have City’s municipal
include enteric agricultural production inventory does not
fermentation and activities or emissions include sources of
manure management sources consistent with agricultural emissions.
from livestock, crop the CARB-defined
production (fertilizer use, | Agriculture sector. Limited
soil preparation and emissions associated with
disturbance, and crop electricity consumption or
residue burning), and off-road equipment
fuel combustion (water attributed to agricultural
pumping, heating uses are captured within
buildings, processing the Electric Power and
commodities, and Off-Road Equipment
fractors). sectors of the

community-wide
inventory and are
therefore not included as
a standalone Agriculfure
sector for target-setting
PUrposes.
High Global High GWP emissions Not Applicable. The City Not Applicable. The

Warming Potential

include releases of
ozone-depleting
substance substitutes,
sulfur hexafluoride
emissions from the

does not have
jurisdictional control or
ability to influence
emissions from the
electricity transmission

City does not have
jurisdictional conftrol or
ability to influence
emissions from the
electricity fransmission
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Table 25. 2022 Scoping Plan Emissions Sectors Applicability

2022 Scoping
Plan Emissions
Sector

Description®

electricity tfransmission
and distribution system,
and emissions from
semiconductor
manufacturing.

Applicability to City of Costa Mesa

Communitywide

and distribution system or
from semiconductor
manufacturing.

Municipal

and distribution system
or from semiconductor
manufacturing.

Recycling and
Waste

Emissions from the
recycling and waste
sector include CH4 and
N20O emissions from
landfills and
commercial-scale
composting.

Applicable. The City's
communitywide inventory
includes emissions from
recycling and waste,
consistent with the usage
information provided by
the City and the EPA
WARM model.e

Applicable. The City's
municipal inventory
includes emissions from
recycling and waste,
consistent with the
usage information
estimated based on
generation rates for
similar regional

jurisdictions.

Notes: VMT = vehicle miles traveled; SCE = Southern California Edison; kWh = kilowatt-hour; SoCalGas = Southern

California Gas Company;, GWP = global warming potential; CH4 = methane; N2O = nitrous oxide; CalRecycle =

California Department of Resources Recycling and Recovery.

a  CARB. 2025. Cdlifornia Greenhouse Gas Emissions from 2000 to 2023: Trends of Emissions and Other Indicators.
November 4. https://ww2.arb.ca.gov/sites/default/files/2025-11/nc-2000_2023_ghg_inventory_frends.pdf.

b Fehr & Peers. 2026. Costa Mesa Climate Action & Adaptation Plan (CAAP) Vehicle Miles Traveled
(VMT) Methodology and Inventory Summary. April 3.

¢ SCE. 2025. 2023 City of Costa Mesa Community Electricity Usage.

d  SoCalGas. 2025. 2023 City of Costa Mesa Community Natural Gas Usage.

e EPA. 2023. Documentation for GHG Emission and Energy Factors Used in the Waste Reduction Model (WARM).
December. https://www.epa.gov/warm/documentation-chapters-greenhouse-gas-emission-energy-and-
economic-factors-used-waste.

In instances where the statewide emissions inventory included emissions sectors not relevant to
the City (i.e., Agriculture and High Global Warming Potential), these sectors and related
emissions were disaggregated from the statewide GHG emissions inventory and Scoping Plan

projections. Table 26 outlines the adjusted statewide reduction targets when only including
sectors relevant to the City.

As shown in Table 26, when adjusting for only the relevant sectors, the reduction targets
(percent below current levels) for 2030 and 2045 are 36.6% and 86.9%, respectively. The
statewide emissions used here assume implementation of the Scoping Plan Scenario, as
outlined in the 2022 CARB Scoping Plan. As discussed previously, this scenario accounts for
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additional reductions needed by 2030 (i.e., 48% below 1990 levels3¢) for the state to remain on
frack to achieve net-zero GHG emissions by 2045.

Table 26. Adjusted Statewide Emissions Reductions

Statewide Inventory® | cARB Scoping Plan Scenariob

(MMT COze) (MMT CO:ze)
Transportation 134 81 8
Electric Power 57 39
Industriale 67 41 12
Commercial and Residential 43 27
Recycling and Waste 2 9

Total Adjusted Emissions

Communitywide Sectors 310 196 41
Municipal Sectors 243 156 29
Emission Reduction Target (percent below current levels)
Communitywide N/A 36.6% 86.9%
Municipal N/A 35.8% 88.0%

Notes: MMT CO2e = million metric tons of carbon dioxide equivalent; CARB = California Air Resources Board; N/A =

not applicable.

a  Statewide inventory data was obtained from CARB’s current trends report data.s”

b Statewide emission projections were obtained from CARB’s Scoping Plan Scenario modeling.38

¢ Per results of Table 25, the industrial sector is not relevant to the municipal inventory and was therefore not
included in the municipal target-setting.

City of Costa Mesa Reduction Targets

As discussed above, the City’s CAAP is developed to align with the goals of SB 32 and AB 1279
for future years 2030 and 2045, respectively. Table 27 outlines the City’'s communitywide and
municipal GHG reduction targets, which were estimated using the percentage reductions
calculated from the adjusted CARB statewide inventory and Scoping Plan Scenario
projections in Table 26. Given that the Scoping Plan Scenario projections were modeled to

36 The 48% below 1990 levels is CARB's mathematical benchmark (i.e., interpolated value) between 2022 and
2045 to achieve AB 1279 GHG emission reduction targets and does not supplant the established SB 32 2030
GHG emission reduction target of 40% below 1990 levels.

37 CARB. 2025. Current California GHG Emission Inventory Data 2000-2023. https://ww2.arb.ca.gov/
ghg-inventory-data.

38 CARB. 2022. CARB Scoping Plan Model Outputs. November 14. https://ww2.arb.ca.gov/our-work/programs/ab-
32-climate-change-scoping-plan/2022-scoping-plan-documents.
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demonstrate achievement of the relevant future state legislative targets for 2030 and 2045,
aligning the City reduction targets with these adjusted percentages will ensure that the City is
doing its fair share in helping the state reach its SB 32 and AB 1279 reduction goals.

Table 27. Communitywide 2030 and 2045 Reduction Targets

Reduction Target (MT CO:ze)
Inventory

Communitywide 872,400 36.6% below baseline: 86.9% below baseline:
553,029 114,190

Municipal 4,683 35.8% below baseline: 88.0% below baseline:
3,005 560

Note: MT CO2e = metric tons of carbon dioxide equivalent.

Tables 28 and 29 compare the City’'s GHG reduction targets to the ABAU emissions projections
for communitywide and municipal, respectively. The 2030 and 2045 emissions targets outlined
in Tables 28 and 29 are presented with the projected ABAU emissions and remaining GHG
reductions needed to meet targets, referred to as the “local gap.”

Table 28. Communitywide 2030 and 2045 ABAU Emissions and Reduction Targets

GHG Emissions (MT COze)

ABAU 707,741 312,831
Percent Below Baseline Level (%) 36.6% 86.9%

Target 553,029 114,190
Local Gap 154,711 198,642

Notes: ABAU = adjusted business-as-usual; GHG = greenhouse gas; MT COz2e = metric tons COze.
Table 29. Municipal 2030 and 2045 ABAU Emissions and Reduction Targets

GHG Emissions (MT COze)

ABAU 3,916 2,076
Percent Below Baseline Level (%) 35.8% 88.0%
Target 3,005 560

Local Gap 911 1,516

Notes: ABAU = adjusted business-as-usual; MT COze = metric tons of carbon dioxide equivalent.
Totals may not sum due to rounding.
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Summary

The City's baseline inventory estimates indicate that activities related to transportation and
energy use are the largest source of communitywide and municipal emissions and will
continue to be in future years. GHG emissions from on-road transportation account for the
maijority of emissions in both the communitywide (63%) and municipal (53%) baseline
inventories, followed by emissions related to energy use, which account for 31% and 37% of
the communitywide and municipal inventories, respectively. The BAU inventory forecasts
indicate that when accounting only for population and employment growth within Costa
Mesa, these trends will contfinue into 2030 and 2045.

As shown with the ABAU inventory forecasts, state legislative actions will result in meaningful
reductions from the City’'s GHG emissions in future years. Overall, legislative actions will
achieve approximately 22% reductions in 2030 and 67% reductions in 2045 from the
communitywide BAU scenario. These reductions are due to state programs to advance
renewable energy procurement (i.e., Renewables Portfolio Standard) and regulations to scale
down emissions from vehicles (e.g., CARB's Advanced Clean Cars package of regulations).

Summaries of the City's ABAU emissions, state-aligned reduction targets, and local gap are
provided in Figure 1 (communitywide) and Figure 2 (municipal). As shown, while state
legislative actions would account for a meaningful portion of the reductions needed to
achieve the City's 2030 and 2045 GHG emissions reduction goals; legislative actions on their
own would not be adequate to achieve the City’s goals. To close the local gap and meet the
specified targets, the City will need to implement additional actions to achieve reductions of
approximately 154,711 MT COze by 2030 and 198,642 MT COze by 2045 within the community.
At the municipal level, the City will need to implement actions to achieve reductions of
approximately 211 MT CO2e by 2030 and 1,516 MT CO2e by 2045.
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Figure 1. Communitywide Adjusted Business-as-Usual Emissions and

Reduction Targets.
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Figure 2. Municipal Adjusted Business-as-Usual Emissions and Reduction Targefs.
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