Key Findings

California has a long track record of leadership in combating climate change and achieving strong renewable energy goals.
Floating offshore wind projects are being evaluated as a means of reaching the state’s RPS and emission reduction targets. This
report represents the first analysis of the impacts of floating offshore wind projects on GHG emissions in offshore waters along
the California coast.

The result of this study confirms that floating offshore wind is a potential solution for California to significantly decrease GHG
emissions associated with electricity production. This study identified key life cycle stages, components, and materials that
have the the strongest contribution to GHG emissions and includes recommendations to mitigate their emissions.

Life Cycle Analysis

Floating Offshore Wind

Results demonstrate significant potential
to decrease California’s emissions.

Reducing Emissions

Greater Capacity Factor
More electricity production, thus
less Life Cycle GHG Impact.

Characterizing Emissions

Maximum GHG Emissions
92% less than natural gas.

Longer Operational Life
More electricity produced in windfarm’s
life, thus less Life Cycle GHG Impact.

GHG Emission Range
Comparable to
nuclear & hydro.

Key Stages

Manufacturing
Generates the vast majority
of GHG emissions.

Key Components

Substructure & Turbine
41% and 36% of emissions.

Recycling
Potential to significantly
decrease emissions.

Steel & Fossil Fuels
49% and 27% of emissions.

Recommendations
Environmental and Regulatory Benefits

Utilize floating offshore wind energy in California to:
— Achieve emission reduction targets and energy production goals.
— Improve air quality by reducing emissions associated with natural gas.

Mitigation Efforts

— Focus on manufacturing and recycling phases.
— Prioritize factors influencing capacity factor and operational lifetime of the wind farm.

Future Studies
— Evaluate impacts of floating offshore wind projects on California’s electricity gridmix.
— Expand LCA scope to other environmental impacts of floating offshore wind projects.
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Further Information

For more on our project, accessing presentation material, and for further
correspondence, please visit us at: https://www.oceanwindproject.com
or feel free to contact us at: gp-windfalllca@bren.ucsb.edu
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Project Summary

Given the large-scale renewable energy targets in California, floating offshore wind represents a new energy resource that can
help the state meet this policy target. This study characterizes and assesses the greenhouse gas (GHG) emissions associated
with the integration of offshore wind energy into California electricity markets. In comparison to other existing energy resources in
California, our results show that the maximum GHG emissions from floating offshore wind is less than one-tenth the lowest esti-
mated value of natural gas. These results imply that offshore wind has the potential to provide low-carbon electricity in California.

Background

California Electricity Production and California Wind Energy Production by Year

GHG Emissions by Source in 2017
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In California, Senate Bill 100 (est. 2018) requires 100%
zerocarbon generated electricity throughout California

by 2045. However, natural gas still represents the largest
source of non-renewable electricity in the state, accounting
for 43% of the total in-state power and 93% of the GHGs
emitted from electricity generation in California.

Although California has one of the country’s most aggressive
Renewable Portfolio Standards (RPS), the growth of land-based
wind power has stagnated over the last several years because
of the land-use restrictions and limited in-land wind resources.

Floating offshore wind farms represents a renewable energy
resource that can reduce natural gas consumption and help
California meet its RPS target, complements solar power
production.Due to California’s deep offshore continental shelf,
floating offshore wind platforms represent the most practical
technology for offshore deployment.

Objectives

Conduct

LCAona To inform the development of floating offshore wind

Floating Offshore projects in federal waters off California, BOEM
Wind Project Pacific Region has tasked the Bren School with
in CA characterizing and assessing the GHG emissions
associated with floating offshore wind energy.
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