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11 Climate Action
11.1 Purpose
Climate change is already affecting California cities, as seen by the rise in average temperatures,
extreme heat days, and rising sea levels. These impacts come in response to an increase in
anthropogenic (human-induced) greenhouse gas (GHG) emissions. Climate-driven changes have
many consequences that affect California’s health and prosperity through increased frequency of
wildfires, pressure on water supplies, shifts in growing seasons, and the increase in populations that
will be exposed to heat waves.
This chapter is directly related to the Safety Chapter, which according to Senate Bill 379, requires all
cities and counties to include climate adaptation and resiliency strategies in the safety elements of
their general plan revisions. The Safety Chapter focuses primarily on seismic, geological, flood,
hydrology, and hazardous and toxic materials events whereas this chapter focuses on climate
change vulnerability and adaptation based on climate projections. The Climate Action Chapter
discusses existing global climate conditions, climate change science, and GHG emissions sources in
California, Southern California, and Port Hueneme. This chapter also provides a summary of
applicable regulations with respect to local, regional, and statewide GHG emission sources.

11.2 Climate Change and Greenhouse Gas Emissions
Certain gases in the earth’s atmosphere, classified as GHGs, play a critical role in determining the
earth’s surface temperature. Solar radiation enters the earth’s atmosphere from space. A portion of
the radiation is absorbed by the earth’s surface, and a smaller portion of this radiation is reflected
toward space. As GHGs accumulate in the earth’s atmosphere, they absorb some of the sun’s
radiation, trapping heat and slowly affecting climate conditions on the planet. This phenomenon,
known as the greenhouse effect, is important for maintaining a habitable climate on earth.
Prominent GHGs contributing to the greenhouse effect are carbon dioxide, methane, nitrous oxide,
hydrofluorocarbons, perfluorocarbons, and sulfur hexafluoride. Human-caused (i.e., anthropogenic)
emissions of these GHGs in excess of natural ambient concentrations have been found to be
increasing the greenhouse effect and causing unnatural changes in the earth’s average climate
patterns. Current levels of carbon dioxide and methane in the atmosphere are 146 percent and 257
percent higher, respectively, than pre-industrial levels before 1750, according to the World
Meteorological Organization (WMO). Since 1880, when global temperature records began, average
global land and ocean surface temperatures have increased by 0.95 degrees Celsius, or 33.71
degrees Fahrenheit. The IPCC’s Fifth Assessment Report reports that is “extremely likely” (i.e.,
greater than 95 percent probable) that more than half of the observed increase in global average
surface temperature since the mid-20th century has been the result of human activity. The average
rate of increase in global temperatures has more than doubled since 1981.
Climate change occurs on a global scale. GHGs are global pollutants, unlike criteria air pollutants and
toxic air contaminants, which are pollutants of regional and local concern. Whereas most pollutants
with localized air quality effects only last a day or so, GHGs can last for substantial spans, from a
year to several thousand years, and persist in the atmosphere for long enough time periods to be
dispersed around the globe. Although the lifetime of any GHG molecule is dependent on multiple
variables and cannot be determined with any certainty, it is understood that more CO2 is emitted
into the atmosphere than is sequestered by ocean uptake, vegetation, and other forms of
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sequestration. Of the total annual human-caused CO2 emissions, approximately 55 percent on
average is estimated to be sequestered through ocean and land uptake every year, whereas the
remaining 45 percent of human-caused CO2 emissions remains stored in the atmosphere.
The following compounds are GHGs subject to control under California State law:
Carbon Dioxide (CO2). Carbon dioxide is produced through the burning of fossil fuels, solid waste,
and wood products, and is generated through certain chemical reactions, such as cement
manufacturing.
Methane (CH4). Methane is produced during the production and transportation of fossil fuels, such
as coal, natural gas, and oil. It also results from organic decay in landfills, livestock, and other
agricultural processes.
Nitrous Oxide (N2O). Nitrous oxide is generated during agricultural and industrial activities,
combustion of fossil fuels, and decay of solid waste.
Hydrofluorocarbons (HFCs). HFCs are used as refrigerants in both stationary refrigeration and
mobile air conditioning.
Perfluorocarbons (PFCs). Perfluorocarbons are created as a byproduct of aluminum production and
semiconductor manufacturing.
Sulfur Hexafluoride (SF6). Sulfur hexafluoride is a colorless, odorless, nontoxic, nonflammable gas. It
is most commonly used as an electrical insulator in high voltage equipment that transmits and
distributes electricity.
All these GHGs contribute to the greenhouse effect and the anthropogenic warming of the earth’s
climate, but they each have different degrees of potency and lifetimes in the atmosphere. About 50
percent of a CO2 increase will be removed from the atmosphere within 30 years, but the other 50
percent will remain in the atmosphere for centuries. An estimated 20 percent may remain in the
atmosphere permanently. Methane meanwhile lasts for only around 12 years but is 34 times more
potent than an equivalent amount of CO2. N2O is even more potent, with an atmospheric lifetime of
around 110 years and a potency almost 300 times greater than CO2. Table 11-1 below summarizes
the global warming potential (GWP1) of these GHGs. GWP a metric that is used to compare the
amount of heat that a GHG traps in the atmosphere over a given period of time.
Table 11-1

5thAssessment Report Global Warming Potentials (GWP)

Pollutant
Carbon Dioxide (CO2)
Methane (CH4)
Nitrous Oxide (N2O)

IPCC 5thAssessment Report GWP (100-year timescale)
1
28
265

Source: IPCC 2014

The Global Warming Potential (GWP) was developed to allow comparisons of the global warming impacts of
different gases. Specifically, it is a measure of how much energy the emissions of 1 ton of a gas will absorb
over a given period of time, relative to the emissions of 1 ton of carbon dioxide (CO2). The larger the GWP, the
more that a given gas warms the Earth compared to CO2 over that time period. The time period usually used
for GWPs is 100 years. GWPs provide a common unit of measure, which allows analysts to add up emissions
estimates of different gases (e.g., to compile a national GHG inventory), and allows policymakers to compare
emissions reduction opportunities across sectors and gases.
1
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11.3 Regulatory Context
The State of California has adopted several regulations and emissions reduction targets that aim to
lower GHG emissions; those targets include a 40 percent reduction below 1990 levels by 2030, and
carbon neutrality by 2045.
The following summarizes legislative requirements and initiatives at the international, federal, state,
and local levels that promote sustainability and climate action.

International
Intergovernmental Panel on Climate Change (IPCC)
The IPCC was established jointly by the United Nations Environment Program and the WMO in 1988
to assess the scientific, technical, and socioeconomic information relevant to understanding the
scientific basis for human-induced climate change, its potential impacts, and options for adaptation
and mitigation. The most recent reports of the IPCC have presented the scientific consensus of
measurable changes to the climate caused by human activity, concluding that adverse impacts on
the environment, the economy, and human health and welfare are unavoidable. The latest report
was the IPCC 5th Assessment Report, released in 2014.
United Nations Framework Convention on Climate Change
International environmental treaty adopted in 1992, and today ratified by 197 countries. Recognizes
climate change as a problem and establishes the objective of stabilizing atmospheric greenhouse
gas concentrations at a level that would prevent dangerous anthropogenic interference with the
climate system.
Local Governments for Sustainability (ICLEI-Local Governments for Sustainability)
ICLEI-Local Governments for Sustainability, which was formerly ICLEI, is an international association
of local governments, as well as national and regional local government organizations, that have
made a commitment to sustainable development.
Paris Climate Agreement
In 2016, the Paris Climate Agreement was signed by 195 members of the United Nations Framework
Convention on Climate Change, including the United States. The central aim of the agreement was
strengthening the global response to climate change by keeping global temperature rise this century
well below 2 degrees Celsius above pre-industrial levels and pursuing efforts to limit the
temperature increase even further to 1.5 degrees Celsius. Additionally, the agreement aims to
strengthen the ability of countries to deal with the impacts of climate change, with special attention
to developing nations, which are most vulnerable. Although the United States signed the Paris
Agreement, the country is currently not participating, and the present administration has expressed
its intention to withdraw from the agreement.

Federal
The U.S. Supreme Court in Massachusetts v. Environmental Protection Agency
In 2007, the Supreme Court held that the U.S. Environmental Protection Agency (U.S. EPA) has the
authority to regulate motor-vehicle GHG emissions under the Federal Clean Air Act. The U.S. EPA
issued a Final Rule for mandatory reporting of GHG emissions in October 2009. This Final Rule
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applies to fossil fuel suppliers, industrial gas suppliers, direct GHG emitters, and manufacturers of
heavy-duty and off-road vehicles and vehicle engines, and requires annual reporting of emissions.
While the U.S. EPA and the federal government have established the Clean Air Act, California has
the authority to implement the federal regulations. Additionally, the State has established laws and
policies that go beyond the statutes of the Clean Air Act to further promote healthy air in California.
CARB enforces California’s implementation of the Clean Air Act as an extension of its statewide
rulemaking.
Safer, Affordable, Fuel Efficient Vehicles Rule
On September 19, 2019 the National Highway Traffic Safety Agency (NHTSA) and the U.S. EPA issued
a final action entitled the One National Program on Federal Preemption of State Fuel Economy
Standards Rule. This action finalizes Part I of the Safer, Affordable, Fuel-Efficient (SAFE) Vehicles
Rule. This rule states that federal law preempts state and local tailpipe GHG emissions standards as
well as zero emission vehicle (ZEV) mandates.
Fourth National Climate Assessment
Released in November of 2018 as a part of the U.S. Global Change Research Program, the Fourth
National Climate Assessment assesses the impacts, risks, and current trends relating to the effects
of global climate change on the natural environment, agriculture, energy production and use, land
and water resources, transportation, human health and welfare, human social systems, and
biological diversity. It also includes a discussion of current and future adaptation efforts that can
help increase the resiliency of communities to climate change impacts. The Global Change Research
Act of 1990 mandates that the U.S. Global Change Research Program deliver a report to Congress
and the President no less than every four years.

State
Assembly Bill 32, California Global Warming Solutions Act of 2006
California’s major initiative for reducing GHG emissions is outlined in Assembly Bill 32 (AB 32), the
“California Global Warming Solutions Act of 2006,” which was signed into law in 2006. AB 32
codifies the statewide goal of reducing GHG emissions to 1990 levels by 2020 and requires CARB to
prepare a Scoping Plan that outlines the main State strategies for reducing GHGs to meet the 2020
deadline. In addition, AB 32 requires CARB to adopt regulations to require reporting and verification
of statewide GHG emissions. Based on this guidance, CARB approved a 1990 statewide GHG level
and 2020 limit of 427 MMT CO2e. The Scoping Plan was originally approved by CARB on December
11, 2008 and included measures to address GHG emission reduction strategies related to energy
efficiency, water use, and recycling and solid waste, among other measures. Many of the GHG
reduction measures included in the Scoping Plan (e.g., Low Carbon Fuel Standard, Advanced Clean
Car standards, and Cap-and-Trade) have been adopted since its approval.
In December 2017, CARB approved the second update to the AB 32 Scoping Plan, which defines the
strategy for achieving California’s 2030 GHG target of a 40 percent emissions reduction below 1990
levels. The update builds on the state’s successes to date and proposes strengthening major
programs that have been a hallmark of this success, while further integrating efforts to reduce both
GHGs and air pollution. It also evaluates how to align the State’s longer-term GHG reduction
strategies with other State policy priorities, including those for water, waste, natural resources,
clean energy, transportation, and land use.

4
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California Environmental Quality Act (CEQA)
Pursuant to the requirements of Senate Bill 97 (SB 97), the California Resources Agency has adopted
amendments to the State CEQA Guidelines for the feasible mitigation of GHG emissions or the
effects of GHG emissions. The adopted CEQA Guidelines provide general regulatory guidance on the
analysis and mitigation of GHG emissions in CEQA documents, while giving lead agencies the
discretion to set quantitative or qualitative thresholds for the assessment and mitigation of GHGs
and climate change impacts. To date, a variety of air districts have adopted quantitative significance
thresholds for GHGs.
Senate Bill 97
Senate Bill 97, signed in August 2007, acknowledges that climate change is an environmental issue
that requires analysis in CEQA documents. In March 2010, the California Resources Agency adopted
amendments to the State CEQA Guidelines for the feasible mitigation of GHG emissions or the
effects of GHG emissions. The adopted guidelines give lead agencies the discretion to set
quantitative or qualitative thresholds for the assessment and mitigation of GHG and climate change
impacts. Additional amendments were adopted in December 2018 that clarified several points
regarding the analysis of a proposed project’s GHG emissions.
Senate Bill 375
Signed in September 2008, Senate Bill 375 aligns regional transportation planning efforts, regional
GHG emission reduction targets, and land use and housing allocation. SB 375 requires Metropolitan
Planning Organizations (MPOs) to adopt a Sustainable Community Strategy (SCS) or Alternative
Planning Strategy, showing prescribed land uses in each MPO’s Regional Transportation Plan.
California Air Resources Board (CARB), in consultation with the MPOs, will provide each affected
region with reduction targets for GHGs emitted by passenger cars and light trucks in their respective
regions for 2020 and 2035. The Southern California Association of Governments (SCAG) serves as
the MPO for the Ventura County region. SCAG adopted its latest Regional Transportation
Plan/Sustainable Communities Strategy (RTP/SCS) in 2016 that describes the regional measures to
meet State GHG reduction targets.
Senate Bill 32
Effective January 1, 2017, Senate Bill 32 (SB 32) requires California to reduce its statewide GHG
emissions by the year 2030 to 40 percent below 1990 levels. In December 2017, in response to SB
32, CARB adopted an updated its 2017 Scoping Plan, which identifies GHG reductions by emissions
sector to achieve the new target for 2030. In that document, CARB recommends statewide targets
of no more than six metric tons of carbon dioxide equivalent2 (CO2e) per capita by 2030 and no
more than two metric tons of CO2e per capita by 2050. CARB specifically states that these goals are
appropriate for the plan level (city, county, sub-regional, or regional level, as appropriate), but not
for specific individual projects because the goals include all emissions sectors in the state.
Senate Bill 100
On September 10, 2018, Senate Bill 100 was signed into law and requires renewable energy and
zero-carbon resources to supply 100 percent of electric retail sales to end-use consumers by 2045.
Under this policy, the California Energy Commission, the California Public Utilities Commission, and
CARB are required to write updated reports to the legislature that evaluate the 100-percent zero2

A carbon dioxide equivalent, or abbreviated as CO2e, is a metric measure used to compare the emissions from various greenhouse gases
on the basis of their global-warming potential, by converting amounts of other gases to the equivalent amount of carbon dioxide with the
same global warming potential.
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carbon electricity policy. Additionally, these three agencies are required to update their reports
every four years reporting on progress made under SB100.
Executive Order B-55-18
On September 10, 2018, the governor issued Executive Order B-55-18, which established a new
statewide goal of achieving carbon neutrality by 2045 and maintaining net negative emissions
thereafter. This goal supplements existing statewide GHG reduction targets established by SB 375,
SB 32, SB 1383, and SB 100.
California Advanced Clean Cars Program
Assembly Bill 1493, California’s Advanced Clean Cars program (referred to as “Pavley”), was adopted
in 2002 and requires CARB to develop and adopt regulations to achieve feasible and cost-effective
reductions of GHG emissions from motor vehicles. On June 30, 2009, U.S. EPA granted the waiver of
Clean Air Act preemption to California for its GHG emission standards for motor vehicles beginning
with the 2009 model year. Pavley I regulates model years from 2009 to 2016 and Pavley II regulates
model years from 2017 to 2025. The Advanced Clean Cars program coordinates the goals of the Low
Emissions Vehicles, Zero Emissions Vehicles, and Clean Fuels Outlet programs, and would provide
major reductions in GHG emissions. By 2025, when the rules will be implemented fully, new
automobiles will emit 34 percent fewer GHGs and 75 percent fewer smog-forming emissions from
their model year 2016 levels. However, while still in flux, under the SAFE Rule discussed above, fuel
economy and GHG emission standards for new vehicles may not improve beyond model year 2020.
According to CARB, the federal rollback proposal of the remaining Advanced Clean Cars Program
standards would increase global warming emissions by 15 million metric tons per year by 2025 and
emissions of nitrogen oxides (NOX) to 430 tons in 2030.
Executive Order S-13-08
On November 14, 2008, the Governor issued EO S-13-08, the Climate Adaptation and Sea Level Rise
Planning Directive that provided clear direction for how the State should plan for future climate
impacts. S-13-08 calls for the implementation of four key actions to reduce the vulnerability of
California to climate change:
▪

Initiate California's first statewide Climate Change Adaptation Strategy, which will assess the
State's expected climate change impacts, identify where California is most vulnerable, and
recommend climate adaptation policies.

▪

Request that the National Academy of Science establish an expert panel to report on sea-level
rise impacts in California to inform State planning and development efforts.

▪

Issue interim guidance to State agencies for how to plan for sea level rise in designated coastal
and floodplain areas for new and existing projects.

▪

Initiate studies on critical infrastructure projects, and land use policies vulnerable to sea level
rise.

Climate Change Adaptation Strategy
Adopted in 2009, the Climate Change Adaptation Strategy was developed by the California Natural
Resources Agency, in coordination with Cal EPA; California Climate Action Team; the Business,
Transportation and Housing Agency; California Department of Public Health; and other key
stakeholders. The Climate Change Adaptation Strategy synthesizes the most up-to-date information
on expected climate change impacts to California for policymakers and resource managers, provides
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strategies to promote resiliency to these impacts, and develops implementation plans for short- and
long-term actions.
In January 2018, the California Natural Resources Agency, in coordination with other State agencies,
released an update to the Climate Change Adaptation Strategy, the “Safeguarding California Plan:
2018 Update.” The update provides recommendations and a framework for policy initiatives in
response to the impacts of climate change. Unlike the Climate Change Adaptation Strategy, the
2018 update does not provide a comprehensive overview of existing science. This information is
forthcoming in California’s Fourth Climate Change Assessment.
Senate Bill 379
SB 379 requires all cities and counties to include climate adaptation and resiliency strategies in the
safety elements of their general plans upon the next revision beginning January 1, 2017. The bill
requires the climate adaptation update to include a set of goals, policies, and objectives for their
communities based on the vulnerability assessment, as well as implementation measures, including
the conservation and implementation of natural infrastructure that may be used in adaptation
projects. Specifically, the bill requires that upon the next revision of a general plan or local hazard
mitigation plan, the safety element is to be updated as necessary to address climate adaptation and
resiliency strategies applicable to the city or county.

Local
City of Port Hueneme General Plan – Public Safety and Facilities Element
The Public Safety and Facilities Element of the current General Plan explores issues involving natural
and environmental hazards and public facilities, utilities, and services. The element is concerned
with protecting the public’s health, safety, and welfare and includes some climate change
adaptation related goals and policies including:
▪

Goal 1: Protect Port Hueneme’s residents, workers, and visitors from flood hazards
o

▪

▪

Policy 1-2: Require local drainage improvements as part of all new development
approvals

Goal 7: Maintain a consistent level of quality water service in the City and promote water
conservation
o

Policy 7-1: Coordinate with the United Water Conservation District to conserve water

o

Policy 7-2: Work closely with the Fox Canyon Groundwater Management Agency to
preserve groundwater supplies

o

Policy 7-3: Encourage through City’s Landscape Design Standards the use of drought
resistant landscaping to reduce overall water use

o

Policy 7-4: Continue to require installation of ultra-low-flow fixtures (toilets, faucets,
etc.) in all new developments

o

Policy 7-5: Support the City’s Retrofit Rebate Program to reduce water consumption in
existing developments to the extent necessary to balance total water demand with
available supply

Goal 11: Ensure that the City’s electrical and natural gas utility infrastructure is adequately
provided and maintained by service providers; and promote energy conservation through
application of energy-saving technologies and efficient use of available energy
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o

Policy 11-3: For new developments, encourage passive design concepts which increase
energy efficiency by making use of the natural climate

o

Policy 11-4: Require that new construction not preclude the use of solar energy systems
installed on adjacent properties

o

Policy 11-5: Encourage landlords and developers to install solar collectors within
prescribed height limits

11.4 Local Agencies and Documents Addressing Climate
Change
Ventura County Air Pollution Control Board (VCAPCD)
The VCAPCD is responsible for regulating stationary sources of air pollution in Ventura County. In
2010, the VCAPCD released its first Ventura County Climate Change Almanac. This publication
includes basic technical information about climate change and provides details on climate impacts
and actions on the local, state, and federal scale. In 2015, the 2nd edition was released, which
included information from the IPCC’s 2014 climate report, as well as updates regarding ongoing
local, state and federal climate action.
2016-2040 Regional Transportation Plan/Sustainable Communities Strategy (2016-2040 RTP/SCS)
Southern California Association of Governments (SCAG) is the nation’s largest federally recognized
metropolitan planning organization, representing Ventura County along with five other counties. SB
375, adopted by the State legislature in 2008, directed all the State’s metropolitan planning
organizations, including SCAG, to adopt an SCS as a part of their RTP. SCAG’s 2016-2040 RTP/SCS
provides a long-range visioning plan that balances future mobility and housing needs with
economic, environmental and public health goals. The plan integrates land use and transportation
planning with forecasted development, to identify ways to lower vehicle miles traveled (VMT) and
meet emission reduction targets set by CARB. As proposed, this Plan could result in an eight percent
reduction in GHG emissions per capita by 2020, an 18 percent reduction by 2035, and a 21 percent
reduction by 2040, compared to 2005 levels. SCAG’s 2016-2040 RTP/SCS was adopted by SCAG’s
Regional Council in April 2016.
Ventura Council of Governments (VCOG)
VCOG is a voluntary joint powers authority representing the 10 cities of Ventura County as well as
the County. Its goal is to facilitate cooperative sub-regional and regional planning, coordination and
technical assistance on issues of mutual concern. VCOG works to promote economic opportunity
and environmental sustainability in Ventura County through unifying Ventura cities and county and
seeking solutions to issues through joint studies and cost-effective, multi-jurisdictional programs.
One important issue of mutual concern is transportation. VCOG has collaborated with the Southern
California Association of Governments to develop transportation planning documents such as the
Compact for a Sustainable Ventura County.
Ventura County Regional Energy Alliance (VCREA) Climate on the Move
In 2015, the VCREA Local Government Member Agencies released Climate on the Move. This
document includes 2010-2012 GHG inventories, 2020 forecasts, and reduction target options. The
inventories were developed to assist with planning to mitigate and address changes that result from
climate change, including rising temperatures, changing precipitation patterns, increased demand
for summertime cooling, sea level rise, and less resilient agriculture.
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Western Regional Climate Center Projected Changes in Ventura County Climate
This report titled Projected Changes in Ventura County Climate was developed by the Western
Regional Climate Center, Desert Research Institute Reno, Nevada and the Watersheds Coalition of
Ventura County in 2019, explores future climate in Ventura County. The project aims to support
decision making and prioritization of vulnerabilities related to climate during the Integrated
Regional Water Management (IRWM) planning process. Ultimately, the document will allow for
water management and planning agencies in Ventura County to satisfy IRWM, the Sustainable
Groundwater Management Act (SGMA), and land use planning requirements to improve the
resiliency of Ventura County to changes in the climate.

11.5 Emission Sources and Inventory
Global Emissions Inventory
Worldwide anthropogenic emissions of GHGs were approximately 46,000 million metric tons (MMT,
or gigatons) CO2e in 2010. CO2 emissions from fossil fuel combustion and industrial processes
contributed about 65 percent of total emissions in 2010. Of anthropogenic GHGs, carbon dioxide
was the most abundant, accounting for 76 percent of total 2010 emissions. Methane emissions
accounted for 16 percent of the 2010 total, while nitrous oxide and fluorinated gases accounted for
6 percent and 2 percent, respectively.

California Emissions Inventory
The California Air Resources Board (CARB) prepares an annual GHG inventory for all activities
occurring within the State. The sectors in the statewide inventory and forecast are similar, although
not identical, to those outlined in the ICLEI Community Protocol and used in the Federal GHG
emissions inventory.
CARB prepared a statewide inventory for 2005, as well as a recent inventory for 2017 using these
sectors. Summaries of the inventory results, as well as the percent change in emissions for each
sector, are shown below and measures in MMT CO2e (Table 11-2).
Table 11-2

California Greenhouse Gas Emissions, 2005 and 2013 (MMTCO2e)

Category
Transportation

2005 Emissions

2017 Emissions

Percentage Change (20052017)

189.05

169.86

-10.15%

95.93

89.40

-6.39%

107.85

62.39

-42.15%

Commercial & Residential

43.07

41.14

-4.48%

Agriculture

33.70

32.42

-3.80%

High GWP

9.26

19.99

115.87%

Recycling & Waste

7.78

8.89

14.27%

Total

487

424

-12.85%

Industrial
Electric Power

Source: CARB 2019, California Greenhouse Gas Inventory for 2000-2017 – by Category as Defined in the 2008 Scoping Plan.
Note: MMTCO2e = million metric tons of carbon dioxide equivalent

Based on the CARB California Greenhouse Gas Inventory for 2000-2017, California produced 424.1
MMT CO2e in 2017. The major source of GHGs in California is associated with transportation,
contributing 40 percent of the state’s total GHG emissions. The industrial sector is the second
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largest source, contributing 21 percent of the state’s GHG emissions, and electric power accounting
for approximately 15 percent. California emissions are due in part to its large size and population
compared to other states. However, a factor that reduces California’s per capita fuel use and GHG
emissions, as compared to other states, is its relatively mild climate.

Local Emissions Inventory
In 2015, the Ventura County Regional Energy Alliance developed a communitywide GHG inventory
for Port Hueneme using 2010 and 2012 emissions data. It also developed a forecast of what the
estimated GHG emissions would be in 2020 based on the trends seen at the time of the inventory in
2012. Table 11-3 summarizes metric tons of CO2 equivalent emitted in Port Hueneme in 2012.
Table 11-3

Port Hueneme2012 Greenhouse Gas Emissions
Sector

Metric Tons of CO2e

On-Road Transportation

32,097

Non-Residential Electricity Use

21,007

Residential Natural Gas Use

12,405

Residential Electricity Use

9,672

Off-Road Vehicle Use

9,176

Non-Residential Natural Gas Use

2,436

Other
Total

Emissions1

17,142
103,9372

1

Includes emissions from gases with high global warming potential, methane and nitrous oxide from wastewater treatment plants and
landfills.
2 Values may not add up due to rounding.
Source: VCREA2015

The largest source of GHG emissions in Port Hueneme in 2012 was energy use (Non-Residential
Electricity Use, Residential Electricity Use, and Residential Natural Gas Use combined), which
amounted to about 44 percent of community emissions. On-road transportation associated with
vehicle miles traveled on City roads (excluding State highways) was the second largest contributor
to community emissions, accounting for approximately 31 percent of emissions. Other emissions
made up 17 percent of Port Hueneme’s GHG emissions, which includes emissions from solid waste,
water and wastewater treatment processes, and industrial processes that result in the emission of
gases with high GWPs. Figure 11-1 summarizes Port Hueneme’s GHG emissions by sector for 2012.
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Figure 11-1

Port Hueneme 2012 GHG Inventory by Sector
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Climate Action in Port Hueneme
The City of Port Hueneme has not adopted a local climate plan or policy that qualifies as a GHG
reduction strategy under CEQA. However, some actions to address climate change have been
developed in the area. To promote renewable energy in Port Hueneme, the City Council has
implemented Assembly Bill 2188, which promotes and encourages the use of solar energy systems,
by creating an expedited, streamlined permitting process for small residential rooftop solar energy
systems.
The Port of Hueneme has also implemented a Port Environmental Framework in 2012 to help guide
the integration of sustainability into the Port’s day-to-day operations. This document describes
strategic action plans in the following core areas: air quality management, marine resources
management, soil and sediment management, water quality management, energy management,
and climate change adaptation.

11.6 Climate Risks and Impacts
Climate change is projected to continue to affect California in the form of increasing average
temperatures and extreme heat days, rising sea levels, and altered precipitation patterns. These
impacts are expected to impact health and prosperity through decreased water availability,
increased frequency and intensity of storms and wildfires, and decreased air quality. Climate risks
and impacts vary depending on location. Understanding local climate risks and impacts allows
communities to prepare for the future and increase their resilience.
Port Hueneme is expected to experience increases in average and extreme temperatures, changes
in precipitation, and rising sea levels. These conditions could lead to exposure associated with
drought, wildfires, coastal erosion, and flooding in the region. Below are the projected climate
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change impacts associated with temperature, precipitation, storm frequency and intensity, and sea
level rise in Port Hueneme. Chapter 8, Safety, discusses existing flooding, fire, and coastal hazards in
Port Hueneme.

Temperature
Figure 11-2 below shows observed and projected average maximum temperatures in Port
Hueneme. Compared to 1990, average maximum temperatures in Port Hueneme are expected to
rise between 5.3°F and 9.3°F by the end of the century, depending on the emissions scenario (UC
Berkeley & CEC n.d.). Table 11-4 depicts observed and projected temperature changes in Port
Hueneme for both RCP3 4.5, the scenario in which emissions peak around 2040 and then decline,
and RCP 8.5, the scenario in which emissions continue to rise throughout the 21st century before
leveling off. The annual number of heat waves, defined as four or more days over 89°F, is projected
to increase from 0 to 2 by the end of the century, based on RCP 8.5 (UC Berkeley & CEC
n.d.).Additionally, based on RCP 8.5 the annual number of extreme heat days, defined as
temperatures greater than 89°F, is projected to increase from 3 in 1990 to about 32 by the end of
the century (UC Berkeley & CEC n.d.). Warm nights, described as nights when daily minimum
temperature is above the extreme heat threshold of 67.2°F, are expected to increase substantially
from 10 in 1990 to about 85 by 2100 based on RCP 8.5 (UC Berkeley & CEC n.d.). This combination of
temperature changes could result in longer heat waves. Between 1950 and 1990, the average
duration of heat waves in Port Hueneme was just over two days, by the end of the century RCP 8.5
projects the average heat wave to last almost six days (UC Berkeley & CEC n.d.).
This increase in temperature (which may result in changes in seasonal patterns, possible heat
waves, drought, and potentially increased storm frequency and intensity) has the potential to affect
the city through decreased public health, potential infrastructure damage, decreased economic
viability, and decreased water supply. Additionally, climate change is expected to worsen air quality
problems by increasing the frequency, duration, and intensity of conditions conducive to air
pollution formation (CDC n.d.). Refer to the Port Hueneme Vulnerability Assessment (2020) for more
information on these impacts.

3

A Representative Concentration Pathway (RCP) is a greenhouse gas concentration (not emissions) trajectory adopted by the IPCC. Four
pathways were used for climate modeling and research for the IPCC fifth Assessment Report (AR5) in 2014. The pathways describe
different climate futures, all of which are considered possible depending on the volume of greenhouse gases (GHG) emitted in the years
to come.
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Figure 11-2 Historical and Projected Annual Maximum Temperature in Port Hueneme (UC
Berkeley & CEC n.d.)4

Table 11-4

Temperature Changes

1990

2030

2060

2099

(Observed)

(RCP 4.5 | RCP 8.5)

(RCP 4.5 | RCP 8.5)

(RCP 4.5|RCP 8.5)

71.5 ̊F

74.8 ̊F| 75.7 ̊F

76.1 ̊F| 76.0 ̊F

76.8 ̊F| 80.8 ̊F

Average extreme heat days
per year

3

7|8

7 | 14

13 | 32

Average warm nights per year

10

12 | 18

19 | 32

31 | 85

Average heat waves per year

0

0 | 0.3

0.3 | 0.5

0.8 | 2.0

Max duration of heat wave
(days)

2

2|3

2.3 | 3

3.8 | 5.8

Effect
Average maximum
temperature

Source: UC Berkeley & CEC n.d.

Precipitation
As depicted in Figure 11-3, the projections show little change in total annual precipitation in
California with no clear or consistent trend during the next century (UC Berkeley & CEC
n.d.).However, even small changes in precipitation can lead to significant impacts, including altered
water availability throughout the year, decreased agricultural output in the region, and altered
seasonal patterns which could cause increased droughts and/or flooding.

4Chart

shows annual average maximum temperature for Port Hueneme (Grid Cell 34.15625, -119.21875) under RCP 8.5 (emissions
continue to rise strongly through 2050 and plateau around 2100)
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Figure 11-3

Historical and Projected Annual Average Precipitation in Port Hueneme5

Storm Frequency and Intensity
A warming climate is likely to influence the frequency and intensity of storms. Both increased
temperatures and altered precipitation patterns can lead to altered seasons and intense rainstorms
in Port Hueneme. As depicted in Figure 11-4, there is a high degree of variability in these extreme
precipitation event projections, with some models projecting little to no change while others project
increased intensity (UC Berkeley & CEC n.d.). These projections further vary depending on the
return period6 selected. Increasing intensity of rainstorms could result in more flooding, which could
impact human health and safety in Port Hueneme.

5

Chart shows annual average precipitation for Port Hueneme (Grid Cell 34.15625, -119.21875) under RCP 8.5 (emissions continue to rise
strongly through 2050 and plateau around 2100)
6
Average time between extreme events (e.g. “1 in 100 year event”)
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Figure 11-4

Changes in Intensity of Extreme Precipitation Events in Port Hueneme7

Sea Level Rise
Sea levels in California are expected to rise in the coming decades as a result of global greenhouse
gas emissions. It is anticipated that until mid-century, the most damaging events for the California
coast will be dominated by large El-Niño-driven storm events in combination with high tides and
large waves. By the end of the century, as sea levels continue to rise, scientists project that even
small storms will cause substantial damage, and large events will have unprecedented
consequences (CCC 2018). The physical effects of sea level rise include flooding and inundation,
wave impact, erosion, and saltwater intrusion and rising groundwater. Figures 11-5 through 11-8
display projected physical impacts from sea level rise using the “high” sea level rise projections: 8
inches of sea level rise by 2030, 25 inches by 2060, and 58 inches by 2100. The impacts show
substantial risk to public facilities, especially in the southern portion of the City where the police and
fire stations are located. By the end of the century, the Naval Construction Battalion Center Port
Hueneme is also at risk for substantial flooding from coastal storms and tidal inundation.
Coastal Erosion
Large portions of the California coast are highly susceptible to coastal erosion. As sea levels rise, the
amount of time that bluffs are exposed to waves and abnormally high tides increases, furthering
beach and bluff erosion (CCC n.d.). Port Hueneme has experienced substantial beach erosion. When
the Port of Hueneme was built in the late 1930s, it disrupted the flow of sand to beaches to the
south, causing the Port Hueneme coastline to shrink. Until February 2017, the U.S. Army Corps of
7

Chart shows annual average precipitation for Port Hueneme (Grid Cell 34.15625, -119.21875) under RCP 8.5 emissions scenario where
emissions continue to rise strongly through 2050 and plateau around 2100. 20-year return period displayed. Extreme precipitation events
are described as days during a water year (Oct-Sept) with 2-day rainfall totals above an extreme threshold of 1.02 inches.
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Engineers dredged and placed sand on Port Hueneme’s beaches every two years to replace sand
washed away by high winds, abnormally high tides, and large areas along the coast (Port Hueneme
n.d. Beach Erosion, LA Times 2013). Figure 11-5 shows projected coastal erosion in Port Hueneme
for 2030, 2060, and 2100 (TNC n.d.). The 2030 projections show impacts to Port Hueneme Beach
Park. By 2060 and 2100, projected coastal erosion is expected to impact East and South Surfside
Drive, Shoreview Drive, Market Street, and high- and high- and medium-density residential
development surrounding these streets.
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Figure 11-5

Projected Coastal Erosion in Port Hueneme
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Storm Flooding
Climate change may cause low-lying coastal areas to experience more frequent flooding and an
increase in the inland extent of 100-year floods. As riverine and coastal waters combine at river
mouths, coastal lagoons, and estuaries, higher sea levels may cause water to back up and increase
flooding upstream (CCC n.d.). Drainage systems that discharge close to sea level may also have
similar issues and inland areas may become flooded if outfall pipes back up with saltwater (CCC
n.d.). Figure 11-6 shows projected storm flooding in Port Hueneme for 2030, 2060, and 2100 (TNC
n.d.). The 2030 projections mainly show impacts to Port Hueneme Beach Park and East Surfside
Drive. The 2060 and 2100 projections show substantially more flooding reaching as far East Pleasant
Valley road from the south and the intersection of Crossjack Street and Sextant Avenue from the
west. This level of flooding could affect roads, high- medium- and low-density residential, fire
stations, the police department, commercial, and industrial areas within the City.

18

Port Hueneme General Plan Background Report
Climate Action

Figure 11-6

Projected Storm Flooding in Port Hueneme
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Storm Wave Impact
Rising sea levels will cause waves to force water further inland, especially during coastal storm
events (CCC n.d.). If waves become larger and more frequent, they are expected to increase erosion
of beaches, possibly damaging development. Figure 11-7 shows projected storm wave impact in
2030, 2060, and 2100 in Port Hueneme (TNC n.d.). In 2030, storm wave impacts are expected to
reach Hueneme Beach Park and small portions of East Surfside Drive. By 2060 and 2100, the impacts
are expected to reach just below Port Hueneme Road, South Ventura Road, and South Surfside
Drive. These impacts could affect circulation, medium- and high-density residential areas, and parks
and open space.
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Figure 11-7

Projected Storm Wave Impact in Port Hueneme

General Plan Background Report

21

Rising Tide
Sea level rise will cause areas not currently exposed to the tide to be inundated (CCC n.d.). Unlike
flooding, inundation results in permanent wetting, often resulting in the need to either protect or
move infrastructure. Figure 11-8 shows projected rising tide impact in 2030, 2060, and 2100 in Port
Hueneme (TNC n.d.). Near term impacts from projected rising tide in Port Hueneme is minimal. By
2100, the rising tides are expected to impact Hueneme Beach Park and commercial and residential
areas north of West Channel Islands Boulevard, south of West Hemlock Street and West of Yardam
Avenue.
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Figure 11-8

Projected Rising Tide Impact in Port Hueneme
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11.7 Issues and Opportunities
The General Plan Update will include a Climate Action Chapter that will be a qualified GHG reduction
strategy. The following list identifies issues and opportunities related to climate action that can be
addressed in the General Plan update.
▪

▪

While climate change is a global problem, many of the impacts and responses occur at the local
level. Opportunities to mitigate climate change based on the highest emissions sources in Port
Hueneme include the following and will be evaluated as part of the Climate Action Chapter:
o

Reduce electricity consumption from the largest non-residential sources through
collaboration and leading by example in City buildings (e.g. solar carports, urban greening,
etc.);

o

Require newly constructed buildings to be 100% powered by electricity;

o

Maximize the use of renewable power with the community by increasing participation in the
Clean Power Alliance, which serves 100% Green Power to customers in Ventura County;

o

Decrease emissions from transportation through improved public transportation, active
transportation, and electric vehicle infrastructure;

o

Develop and promote reduced reliance on natural gas through increased clean energy
systems that build off renewable energy development, production, and storage.

The City’s current climate change adaptation strategies focus on flooding and water
conservation. The Climate Action Plan will include a comprehensive adaptation strategy that
prioritizes the community’s adaptive needs, identifies strategies, evaluates and prioritizes
strategies, and phases implementation. Potential climate change adaptation strategies for the
City to implement are listed below and would be included as part of the Climate Action and
Safety chapter as appropriate.
o Reduce the urban heat island effect through green or cool roofs, cool pavements, and
increased vegetation and trees;
o Diversify water supply sources by increasing use of reclaimed water, incentivizing upgrades
to drought tolerant species, and drip irrigation;
o Implement structural flood protection measures along vulnerable roads that are critical to
emergency evacuation;
o Implement early warning systems for floods;
o Plan for road and infrastructure redesign and relocation when as necessary in response to
sea level rise.
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