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ABSTRACT

This Draft Programmatic Environmental Impact Statement (PEIS) assesses the potential biological,
socioeconomic, physical, and cultural impacts that could result from floating offshore wind energy
development in two wind energy areas (WEAs) offshore Humboldt and Morro Bay, California, as well as
the change, avoidance, or reduction of those impacts that could result from adopting programmatic
protective mitigation measures. This Draft PEIS considers prospective wind energy development in five
leased areas: OCS-P 0561 and 0562 near Humboldt and OCS-P 0563, 0564, and 0565 near Morro Bay
(BOEM ID# 2023-0061). BOEM issued these five leases on December 7, 2022. BOEM'’s programmatic
analysis in this Draft PEIS follows the execution of the five leases but precedes future environmental
analysis of Construction and Operations Plans (COPs) as required to be prepared by the lease holder
under 30 Code of Federal Regulations (CFR) 585.628. This Draft PEIS will not result in the approval of any
construction.

This Draft PEIS was prepared in accordance with the requirements of the National Environmental Policy
Act (NEPA) (42 United States Code 4321 et seq.), implementing regulations (40 CFR 1500-1508), and the
U.S. Department of the Interior (DOI) NEPA regulations (43 CFR Part 46).

Additional copies of this Draft PEIS may be obtained by writing to BOEM (address above); by telephone
at (805) 384-6387; or by downloading from the BOEM website at https://www.boem.gov/renewable-
energy/state-activities/california-offshore-wind-programmatic-environmental-impact.

Publication of the Draft PEIS initiates a 90-day public comment period, after which comments received
will be assessed and considered by BOEM in preparation of a Final PEIS.
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VOoC volatile organic compound

VPD vessels per day

VTS Vessel Traffic Service

WEA Wind Energy Area

WNP Western North Pacific

WTG wind turbine generator
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Executive Summary

ES.1 Introduction

In December 2022, the Bureau of Ocean Energy Management (BOEM) auctioned Commercial Leases
OCS-P 0561, 0562, 0563, 0564, and 0565 offshore California. Two leases are offshore Northern
California, near Humboldt Bay. The other three leases are offshore Central California, near Morro Bay
(Figure ES-1). These leases total over 373,000 acres (about 583 square miles). They are the first wind
energy leases offshore California and are anticipated to use floating foundations that anchor in waters
from 1,640 to 4,265 feet (500 to 1,300 meters) deep.

All leases grant the lessees the exclusive right to submit Construction and Operation Plans (COP) to
BOEM proposing the construction, operation, and decommissioning of offshore wind energy facilities in
the leased areas. BOEM identified these leased areas for consideration in development of commercial-
scale offshore wind energy projects, subject to the appropriate reviews and approvals, through an
extensive data-gathering and engagement process that included the BOEM California Intergovernmental
Renewable Energy Task Force, which includes the state of California and numerous Tribal Nations,
federal agencies, and local governments.

This Draft Programmatic Environmental Impact Statement (PEIS) analyzes the potential impacts of wind
energy development in the five leased areas offshore California and considers mitigation measures that
can be implemented to avoid or reduce those impacts. BOEM’s Proposed Action for this PEIS is the
identification of programmatic mitigation measures to lessen environmental impacts of wind energy
development in the leased areas. BOEM may require mitigation measures as conditions of approval for
activities proposed by lessees in their COPs.

BOEM may require all, some, or additional measures before approving a specific COP if the
environmental analysis warrants. This PEIS will neither analyze a specific COP nor result in the approval
of any construction and operation activities.

Executive Summary ES-1 UsSDOI | BOEM



Conlina
.

(s

.
oot

Moo Bay

128°W

T

|
.Ml:Kuieyv
1 o1k
Arcsta®

o :.Bayiidn 'é
Eu&a

Humboldt Leases

[ ] OCs-P 0581 (63,338 ac)
[T] ocs-P 0362 (69,031 ac)
Morro Bay Leases

[ OCS-P 0563 (80,062 ac)
B ocs-P 0564 (80,418 ac)
B OCS-P 0565 (80,418 ac)

Source: BOEM 2023.

0 25 50
e Miles
N 1:4,000,000

Figure ES-1. Humboldt and Morro Bay leased areas
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ES.2 Purpose of and Need for the Proposed Action

The purpose of the Proposed Action is to identify and analyze potential mitigation measures that BOEM
can, but may not necessarily, require as conditions of approval for future COPs or that lessees can
incorporate directly into their COPs. BOEM will conduct subsequent site-specific National Environmental
Policy Act (NEPA) analyses and consultations for individual proposed wind energy projects that focus on
the impacts of approving a particular COP, including identification of mitigation measures that are best
suited for that project.

Lessees may also incorporate mitigation measures into their proposed COPs in addition to any measures
they may develop independently. Project-specific environmental analysis for individual project COPs
may tier to or incorporate by reference this PEIS.

This PEIS will help BOEM make timely decisions on COPs submitted by lessees for the Humboldt and
Morro Bay leased areas. Timely decisions further the United States’ policy to make Outer Continental
Shelf (OCS) energy resources available for expeditious and orderly development, subject to
environmental safeguards. Wind energy development in the leased areas will assist with meeting federal
and state renewable energy goals. These include the federal government’s goals of deploying

30 gigawatts of offshore wind energy capacity by 2030 and 15 gigawatts of floating offshore wind
capacity by 2035 and the State of California’s goal of generating 2 to 5 gigawatts of offshore wind energy
by 2030.

ES.3 Public Involvement

On December 20, 2023, BOEM issued a Notice of Intent to prepare a PEIS consistent with NEPA
regulations (42 U.S. Code § 4321 et seq.) to assess the potential impacts of the Proposed Action and
alternatives (88 Federal Register 88107). The Notice of Intent commenced a public scoping process to
identify issues, alternatives, and mitigation measures for consideration in the PEIS. The formal scoping
period was from December 20, 2023, through February 20, 2024. BOEM held two virtual public scoping
meetings on February 6 and 8, 2024. Throughout the scoping period, federal agencies, Tribes, state and
local governments, and the public had the opportunity to help BOEM identify potentially significant
resources and issues, impact-producing factors, a range of reasonable alternatives, and potential
mitigation measures to analyze in the PEIS, as well as provide additional information. The Notice of
Intent requested comments from the public in written form, delivered by mail or delivery service, or
through the regulations.gov web portal through searching for Docket Number BOEM-2023-0061. BOEM
also used the scoping process to initiate the consultation process under Section 106 of the National
Historic Preservation Act (54 U.S. Code § 300101 et seq.), as permitted by 36 Code of Federal
Regulations 800.2(d)(3), which requires federal agencies to assess the effects of federal undertakings on
historic properties.

During the scoping period, BOEM received a total of 198 comments, 187 of which were unique. BOEM
reviewed and considered all scoping comments in the development of the Draft PEIS. The scoping
summary report, included in Appendix B, Scoping Report, of this PEIS, summarizes the comments

Executive Summary ES-3 UsSDOI | BOEM



received and the methods for analyzing them. In addition, all public scoping comments received can be
viewed online at http://www.regulations.gov by typing “BOEM-2023-0061" in the search field. As
detailed in the scoping summary report, the most referenced resource areas or NEPA topics were
cumulative impacts; mitigation measures; reasonable alternatives; birds; demographics, employment,
and economics; fishes, invertebrates, and essential fish habitat; commercial and for-hire recreational
fishing; marine mammals; navigation and vessel traffic; scenic and visual resources; and Tribal values
and concerns.

Publication of the Draft PEIS initiates a 90-day public comment period, after which all comments
received will be assessed and considered by BOEM in preparation of a Final PEIS.

ES.4 Alternatives

BOEM considered a reasonable range of alternatives during the PEIS development process. The
alternatives were identified through coordination with cooperating and participating agencies and
Cooperating Tribal Governments and through public comments received during the public scoping
period for the PEIS. The Draft PEIS evaluates the No Action Alternative and two action alternatives
(Alternatives A, B, and C, further detailed below).

Chapter 2, Section 2.2, Alternatives Considered but Not Analyzed in Detail, describes the alternatives
that were considered but not carried forward in this Draft PEIS and the rationale for not completing a
co-equal analysis of these alternatives.

ES.4.1 Alternative A — No Action Alternative

Alternative A, the No Action Alternative, assumes that no wind energy development would occur in any
of the five Humboldt and Morro Bay leased areas. However, Alternative A assumes all other ongoing or
other reasonably foreseeable planned activities described in Appendix C, Planned Activities Scenario,
would continue. In the absence of development in the five Humboldt and Morro Bay leased areas, other
reasonably foreseeable planned impact-producing activities would be realized, which would cause
changes to existing baseline conditions. Current resource conditions, trends, and impacts from ongoing
activities provide context for the analyses of Alternatives B and C, as well as a baseline for the evaluation
of cumulative impacts.

As of the publication of this document, several prospective Wind Energy Areas (WEAs) are being studied
offshore California and Oregon, but none have been leased; therefore, the WEAs are considered too
speculative to include as part of the baseline analysis of this PEIS. In April 2024, BOEM published a draft
environmental assessment associated with the prospective leasing of two Oregon WEAs (off Brookings
and Coos Bay). The environmental assessment focuses on potential effects of site characterization and
site assessment activities expected to take place after BOEM'’s possible future issuance of commercial
wind energy leases. Such activities are intended to allow lessees to gather sufficient information to
inform future submittal of COPs. Therefore, for the purposes of this PEIS, site characterization and site
assessment activities of the two Oregon WEAs are considered reasonably foreseeable. Please refer to
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the draft environmental assessment for a discussion of associated environmental effects at
https://www.boem.gov/renewable-energy/state-activities/commercial-wind-lease-issuance-pacific-
outer-continental-shelf.

ES.4.2 Alternative B — Development with No Mitigation Measures

Alternative B considers future offshore wind development in the Humboldt and Morro Bay leased areas
without the application of any mitigation measures. Non-routine activities and events during
construction, operations and maintenance, and decommissioning are also considered as part of the
analysis for Alternative B.

Analysis of Alternative B considers two scenarios intended to provide minimum/maximum impact levels:
(1) one representative project in a Humboldt leased area and one in a Morro Bay leased area), and (2) a
total of five representative projects (two in Humboldt and three in Morro Bay, corresponding to one
project in each of the five leased areas). The analysis of both scenarios considers potential impacts of
such development on the environment. Alternative B also provides analysis for tiering at the COP-
specific NEPA stage, including context that can be used in the analyses and against which proposed
actions at the COP-specific stage may be compared.

As of 2024, all existing offshore wind turbines in the United States are secured directly to the Atlantic
Ocean seafloor; there are no offshore wind turbines on the Pacific OCS. There are no floating offshore
wind turbines off any U.S. coast and only limited operational floating offshore wind globally. Offshore
California, ocean depths of more than 1,640 feet (500 meters) make fixed-bottom foundations
infeasible. Wind turbine generators (WTGs) and offshore substations (OSSs) in the subject lease areas
would, therefore, require floating substructures. While floating offshore wind technology continues to
evolve, understanding of the technical and design requirements is at a point where reasonable
assumptions can be made for the analysis within this PEIS.

The basis for Alternative B is a Representative Project Design Envelope (RPDE) developed in conjunction
with the National Renewable Energy Laboratory and input from the five California lessees. The RPDE is a
range of technical parameters that describe a representative offshore wind energy project that could
occur within any of the Humboldt and Morro Bay leased areas. Table ES-1 outlines the parameters of
the RPDE that are being used for the analysis of one representative project. The RPDE is not meant to be
prescriptive, nor is it representative of any single lessee’s project. Instead, the RPDE is a hypothetical,
informed representative project to help guide environmental analysis in this PEIS and streamline
subsequent COP-specific NEPA analysis.

Because the analysis in this Draft PEIS is being prepared before the Humboldt Bay or Morro Bay COPs
have been submitted by lessees, actual locations of landfall and onshore facilities are unknown at this
time. Therefore, this Draft PEIS describes the types of impacts anticipated or assumed from construction
and operation of onshore components based on reasonable assumptions of corridors and buffers for
export cable routes and landfall locations. Onshore elements are included in BOEM’s analysis in the
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Draft PEIS to support the evaluation of a complete project and for future tiering; however, BOEM’s

authority under the Outer Continental Shelf Lands Act extends only to the activities on the OCS.?

The same types of design parameters described for one project each in Humboldt and Morro Bay would

also apply to development in all five Humboldt and Morro Bay leased areas, except that the number and

length of each parameter would be scaled for five projects.

Table ES-1. Assumed RPDE parameters

Element Project Design Element Typical Range
Plant capacity 750-3,000 MW
Number of WTGs 30-200
Plant layout Turbine spacing 0.5-1.6 nautical miles (920 meters—3 kilometers)
Watch circle radius Up to 1,150 feet (350 meters)
Capacity density 3-9 MW/km?
Turbine rating 15-25 MW
Turbine rotor diameter 750-1,000 feet (230-305 meters)
Total turbine height 850-1,100 feet (260-335 meters)
A floating substructure, with turbine pre-installed at port or
WTGs L . sheltered location, towed out to site by a towing vessel group
Turbine installation method or floating substructure towed to site, with turbine installed at
site by a wind turbine installation vessel or heavy-lift vessel.
Semisubmersible, barge, or tension-leg platform (TLP);
WTG substructure type conventional spar may not be feasible but other ballast-
stabilized designs may be considered.
Taut, semi-taut, or tension leg; catenary moorings are possible
Mooring line configuration . & Y & P
but less likely.
3-12 mooring lines per turbine or substation, shared-anchor
Mooring arrangements arrangements are possible, shared-mooring arrangements are
possible but less likely.
Synthetic fiber rope (polyester, high-modulus polyethylene
(HMPE), nylon), steel chain, steel wire rope, steel or fiber
Mooring line materials tendons (e.g., carbon fiber). May also include buoyancy
modules, clump weights, load reduction devices, and other
Moorings accessories.
Depending on soil type and mooring configuration: suction
caisson, helical anchor, plate anchor (vertical load anchor or
Anchor type suction-embedded plate anchor), dynamically embedded
(torpedo) anchor, driven pile, drilled pile, micropile, gravity
anchor; drag embedment anchor is possible but less likely.
Anchor materials Steel or concrete; drilled piles and micropiles may use grout
Seabed footprint radius 160-8,500 feet (50—2,600 meters)
Seabed contact area 0.05-75 acres (200—-300,000 square meters)

1 For this PEIS, offshore means on the OCS. Nearshore means state waters (up to 3 nm from shore).
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Element

Project Design Element

Typical Range

Number and type of OSSs

1-6

0OSSs

0SS substructure type

Floating: semisubmersible, barge, TLP, spar
Emerging technology: subsea substation?

0SS seabed footprint radius

160-8,500 feet (50-2,600 meters)

0SS seabed contact area

0.05-75 acres (200—-300,000 square meters)

Array cables

Total array cable length

0.5-2.7 nm (1-5 kilometers) average per WTG; individual
cables may be up to 10.8-16.2 nm (20-30 kilometers) in some
circumstances.

Array cable diameter

5.5-9.8 inches (14-25 centimeters)

Target array cable depth

At least 200 feet (60 meters) below water surface.

Array cable configurations

Cables and mooring lines may be suspended in the water
column, laid on the seabed, or buried; suspended
configurations can include, but are not limited to, lazy wave,
catenary, steep wave, or suspended U.

Array cable installation
methods

Cable lay vessel, possibly assisted by a remotely operated
vessel (ROV) and/or construction support vessel.

Cable protection types

Dynamic cables: accessories for cable protection may include
bend stiffeners, dynamic bend restrictors, buoyancy modules,
sleeves, seabed tethers, anchors or any other combination of
protection means as determined by the site-specific design

Seabed: protection could include burial, rock dumping, or
mattresses.

Export cables

Number of export cables

2-8

Total export cable route
length

19-270 nautical miles (35—-400 kilometers) per cable (offshore)

Export cable voltage

Up to 525 kV (DC) or 420 kV (AC)

Export cable diameter

4.7-14 inches (12-36 centimeters)

Export cable configuration

Dynamic cable between a floating substation and the seabed,
with a transition joint to static cable for remaining length;
static cable between a subsea substation and cable landfall.

Export cable seabed
disturbance (width)

Up to 43 feet (13 meters), or cable diameter if not buried.

Export cable spacing

2-3 times the water depth on at least one side of a cable to
provide repair access; minimum 160-660 feet (50-200 meters)
between adjacent cables.

Target export cable burial
depth

3-10 feet (1-3 meters); burial may not be required along full
cable route depending on seabed conditions, vessel traffic, and
other factors considered in a cable burial risk assessment.

2 As subsea substations are considered an emerging technology, they are not discussed further in this PEIS because
of the uncertainty around potential impacts.
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Element Project Design Element Typical Range

Trenchless: horizontal direct drilling (HDD), direct pipe, micro-
tunnel, jack and bore.

Trenched: open cut trench, direct burial.

Tools and vessels: cable lay vessel, ROV, cable plow, hydro
plow, jetting sled, vertical injector, tracked trencher.

Export cable installation
methods

Dynamic cables: accessories for cable protection may include
bend stiffeners, dynamic bend restrictors, buoyancy modules,
Cable protection types sleeves, seabed tethers, anchors, or any other combination of
protection means as determined by the site-specific design.
Seabed: burial, rock, concrete mattress (at crossings).

Transmission points of

. . Various potential points of interconnection may be considered.
interconnection

Potential staging and integration ports: Port of Humboldt, Port
of Long Beach, Port of Los Angeles.

Additional ports in California that could support component
storage, laydown, fabrication, or operations and maintenance:
the Ports of Stockton, Benicia, Richmond, Oakland, San

Ports Francisco, Redwood City, San Luis, Hueneme, and San Diego;
the Crescent City Harbor District; the cities of Alameda,
Pittsburg, and Morro Bay; Pillar Point Harbor; the Diablo
Canyon Power Plant; Ellwood Pier.

Ports outside California may also support component
manufacturing, storage, or installation.

Onshore
facilities

ES.4.3 Alternative C (Proposed Action) — Adoption of Mitigation Measures

Alternative C, the Proposed Action, is BOEM'’s prospective adoption of a suite of program-level
mitigation measures that could be, but may not necessarily be, applied to activities associated with
Alternative B to reduce or avoid potential impacts. This alternative analyzes the change in impacts from
those discussed under Alternative B. Appendix E, Mitigation, identifies the mitigation measures that
make up the Proposed Action.

Other than the adoption of mitigation measures, all design parameters for Alternative C would be the
same as described under Alternative B for project components and activities undertaken for
construction, operations and maintenance, and decommissioning. Similar to Alternative B, Alternative C
examines two build-out scenarios: (1) one representative project each in Humboldt and Morro Bay and
(2) five representative projects (two in Humboldt and three in Morro Bay).

ES.5 Environmental Impacts

This Draft PEIS analyzes the No Action Alternative first to consider existing baseline conditions. The
existing condition of resources as influenced by past and ongoing activities and trends represents the
existing baseline condition for impact analysis. This document analyzes the additive effects of future
planned activities described in Appendix C. The impact analysis of the action alternatives (Alternatives B
and C) considers the effects of one representative project each in Humboldt and Morro Bay (i.e., two
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total projects), as well as five representative projects when added to the existing baseline condition of
each resource. Cumulative impacts for the action alternatives are then developed by considering the
additive effects of reasonably foreseeable planned activities.

Table ES-2 summarizes the impacts of each alternative; refer to the Chapter 3 resource sections for
additional analysis supporting these impact determinations.
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Table ES-2. Summary and comparison of impacts among alternatives

Resources

Alternative A — No Action

Alternative B — Development with No
Mitigation Measures

Alternative C (Proposed Action) —

and Greenhouse
Gas Emissions

3.2.1 Air Quality

Existing environmental trends and ongoing

activities would continue to affect air
quality. Ongoing activities would continue
to have regional air quality impacts
primarily through air pollutant emissions,
accidental releases, and climate change.
Ongoing activities would likely result in
impacts on air quality because of air
pollutant emissions and GHGs.

Alternative B could have a net decrease in

overall emissions for the region compared
to emissions from conventional fossil-fuel
power plants. Alternative B would result in
air quality impacts during construction,
maintenance, and decommissioning, but
there would be a beneficial impact on air
quality in the surrounding region to the
extent that the wind energy produced
would displace energy produced by fossil-
fuel power plants.

Adoption of Mitigation Measures

Alternative C would result in the same
impacts and beneficial impacts as
Alternative B; however, emissions (related
to construction) could be reduced through
mitigation measures.

3.2.2 Water Quality

Water quality would continue to follow
current regional trends and respond to
ongoing environmental and commercial
activities, including climate change.
Ongoing activities would likely result in
temporary impacts primarily through
accidental releases and sediment
suspension related to vessel traffic, port
utilization, presence of structures,
discharges/intakes, and land disturbance.

Alternative B would likely have impacts
across several IPFs, including accidental
releases, invasive species, and anchoring.

Alternative C would result in the same
impacts as Alternative B; mitigation
measures would reduce impacts of
anchoring and sediment disturbance.

3.3.1 Bats

Bats would continue to be affected by
existing environmental trends and ongoing
activities. Ongoing activities would have
temporary, long-term, and permanent
impacts (disturbance, displacement, injury,
and mortality) on bats primarily through
noise, lighting, presence of structures,
traffic, and climate change.

Alternative B would likely have impacts on
bats. The most acute risk would be from
operation of the offshore WTGs, which
could lead to long-term impacts (injury
and/or mortality). Impacts are anticipated
to be more likely during spring and fall
migration when higher numbers of bats
have been documented offshore. However,
there is currently insufficient data on bat
presence, abundance, and behavior in the
OCS to quantify these impacts.

Alternative C would result in the same
impacts as Alternative B; however,
mitigation measures under Alternative C
may reduce impacts on bats in the offshore
environment, though the extent of any
reduction would depend on project-level
detail not available at the programmatic
stage.
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Resources

Alternative A — No Action

Alternative B — Development with No

Alternative C (Proposed Action) —

Mitigation Measures

Adoption of Mitigation Measures

3.3.2 Benthic Ongoing activities such as repetitive Alternative B would likely have impacts on | Alternative C would result in the same

Resources channel deepening, dredging, trawling for | benthic resources. Beneficial impacts are impacts as Alternative B; however,
commercial fisheries, and the ongoing expected for species that are able to mitigation measures may benefit benthic
installation and maintenance of submarine | colonize the newly added hard surfaces and | communities, especially sensitive species.
cables would continue to have short- and those attracted by new food sources or Beneficial impacts are also expected for
long-term impacts. Impacts on species shelter. species that would colonize the newly
would be unavoidable but are not expected added hard surfaces and benefit from the
to result in population-level effects, fish aggregation device. This may, in turn,
especially if sensitive habitats are avoided benefit species attracted to these areas for
and disturbances are temporally and food sources and shelter, increasing the
spatially distributed. reef effect.

3.3.3 Birds Birds would continue to be affected by Alternative B would have impacts on birds | Alternative C would result in the same
existing environmental trends and ongoing | depending on the offshore lighting scheme, | impacts as Alternative B; however,
activities. Ongoing activities would continue | the duration and timing of construction mitigation measures could reduce potential
to have temporary and permanent impacts | activities, and affected species. Operation impacts on birds. Alternative C could also
(disturbance, displacement, injury, of the offshore WTGs would pose the result in increased foraging opportunities
mortality, habitat degradation, habitat largest risk and could lead to long-term for some marine birds.
alteration) primarily through construction impacts (mortality and displacement).
and climate change. Alternative B could also result in increased

foraging opportunities for some marine
birds.
3.3.4 Coastal Ongoing activities would continue to have | Alternative B would have impacts on Alternative C would result in the same

Habitat, Fauna, and
Wetlands

temporary, long-term, and permanent
impacts (disturbance, displacement, injury,
mortality, and habitat conversion) on
coastal habitat and fauna. Land disturbance
from onshore development would cause
temporary and permanent loss of wetlands.
Permanent wetland impacts would likely
occur, requiring compensatory mitigation
because climate change is predicted to
affect coastal habitat and fauna.

coastal habitat, fauna, and wetlands,
depending on the amount and quality of
coastal habitat altered or removed and the
area/type of wetlands affected (if any) and
duration of impact. Any identified wetland
impacts would be subject to mitigation
requirements set forth in the Clean Water
Act Section 404(b)(1) guidelines of
avoidance, minimization, and
compensatory mitigation, likely reducing
such impacts.

impacts as Alternative B; however,
mitigation measures could reduce some
impacts associated with cable installation
and maintenance, EMFs and cable heat,
and noise. Impacts on wetlands would
remain similar and remain subject to Clean
Water Act requirements/associated
minimization and mitigation.
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Resources

Alternative A — No Action

Alternative B — Development with No
Mitigation Measures

Alternative C (Proposed Action) —
Adoption of Mitigation Measures

3.3.5 Fishes,
Invertebrates, and
Essential Fish

Ongoing activities would continue to have
temporary and permanent impacts on
fishes, invertebrates, and EFH primarily

Alternative B would result in impacts,
depending on the IPF and which leased
areas would be developed. Alternative B

Alternative C would result in the same
impacts as Alternative B; although
mitigation measures would reduce impacts.

by existing environmental trends and
ongoing activities. In addition to climate
change, BOEM expects a range of sea turtle
impacts (disturbance, displacement, injury,
mortality, and reduced foraging success).

turtles. Beneficial impacts are expected
from the presence of structures primarily
due to an increase in foraging opportunity
due to the reef effect. These beneficial
effects could be offset by increased risk of
entanglement due to derelict fishing gear
on the structures.

Habitat through climate change, commercial fishing | would result in the potential loss of HAPCs | For both project scenarios, beneficial
activities, dredging, anthropogenic noise, in leased areas. For both project scenarios, |impacts are also expected for species that
new cable installation, invasive species, beneficial impacts are expected for species | can colonize newly added hard surfaces.
port improvements, and the presence of that can colonize newly added hard
structures. surfaces.

3.3.6 Marine Ongoing activities such as climate change Alternative B would have impacts on Alternative C would result in the same

Mammals would continue to affect marine mammal mysticetes, odontocetes, pinnipeds, and impacts as Alternative B; however,
foraging and reproduction through changes | fissipeds, with potentially beneficial mitigation measures would reduce impacts
to the distribution and abundance of impacts on odontocetes and pinnipeds for mysticetes, odontocetes, pinnipeds, and
marine mammal prey. though such benefits may be offset by fissipeds. Potentially beneficial impacts

increased entanglement risk with WTG would occur for odontocetes and
structures/moorings. pinnipeds.

3.3.7 Sea Turtles Sea turtles would continue to be affected Alternative B would result in impacts on sea | Alternative C would result in the same

impacts as Alternative B; however,
mitigation measures would reduce some
impacts. Impacts under Alternative C would
not affect the continued viability of any sea
turtle populations. Beneficial impacts are
expected from the presence of
structures/reef effect.

3.4.1 Commercial
Fisheries and For-
Hire Recreational
Fishing

Ongoing activities would continue to have
temporary to long-term impacts on
commercial fisheries and for-hire
recreational fishing. The extent of impacts
would vary by fishery due to differing target
species, gear type, and location.

Alternative B would result in impacts on
commercial fisheries and for-hire
recreational fishing overall. Beneficial
impacts on for-hire recreational fishing may
also occur based on the potential bolstering
of for-hire recreational fishing
opportunities due to the reef effect. Such
benefits would depend on the ability of
fore-hire vessels to safely fish around
structures and would be limited to for-hire
vessels capable of making longer trips that

Alternative C would result in the same
impacts as Alternative B; however,
mitigation measures would reduce impacts
although impacts on commercial fisheries
and for-hire recreational fishing would be
similar, overall. Under Alternative C,
beneficial impacts on for-hire recreational
fishing may also occur based on the
potential bolstering of for-hire recreational
fishing opportunities due to the reef effect.
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Resources

Alternative A — No Action

Alternative B — Development with No

Alternative C (Proposed Action) —

Mitigation Measures

would be required to reach the leased
areas.

Adoption of Mitigation Measures

3.4.2 Cultural

Cultural resources would continue to be

Alternative B would likely result in impacts

Alternative C would result in the same

Resources affected by existing environmental trends on cultural resources because the increased | impacts as Alternative B. Adoption of
and ongoing activities. Ongoing activities amount of development increases the mitigation measures could enable a more
would continue to have temporary, long- likelihood that impacts would be physically | consistent process, allowing the future
term, and permanent impacts (marine, damaging or cause permanent setting COP-specific NEPA and NHPA reviews,
terrestrial, and visual) on cultural resources | changes, and that such impacts would consultations, and plans to be focused on
in the Affected Environment through occur on a greater number of cultural project-specific impacts. However, at this
seabed, terrestrial, and visual disturbance. | resources. programmatic stage, more conclusive
determinations of the effectiveness of
mitigation are not possible; therefore, their
impact on cultural resources have yet to be
determined.
343 Tourism, recreation, and ocean-based Alternative B would result in impacts on Under Alternative C, impacts on

Demographics,
Employment, and

industries such as marine transportation
would continue to be important

demographics, employment, and
economics through job creation and

demographics, employment, and
economics would likely remain the same as

Economics components of the regional economies. increased business revenue. Effects could Alternative B, i.e., impacts through job
Ongoing activities would continue to have | be offset by beneficial effects on regional creation and increased business revenue.
impacts on demographics, employment, economies from increased economic
and economics in the Affected activity and employment associated with
Environment. Beneficial impacts on the development of offshore wind energy
demographics, employment, and in the regions of greatest port and
economics would occur from the continued | manufacturing activity.
operation of existing sectors in the ocean
economy.

3.4.4 Numerous ongoing activities, both on- and | Alternative B would have impacts on Under Alternative C, impacts on

Environmental
Justice

offshore, would continue to affect
environmental justice communities in the
Affected Environment. Additional impacts
would be driven by the effects of climate
change and the ability for coastal
communities to readily adapt to population

environmental justice communities.
Alternative B may also result in beneficial
impacts from port expansion/use resulting
from positive contributions to employment
and revenue from offshore wind energy
development activities. In addition, the
potential long-term health benefits

environmental justice communities would
be slightly reduced compared to Alternative
B as a result of mitigation, including the
measure intended to lessen impacts on
commercial and for-hire recreational
fishing.
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Resources

Alternative A — No Action

Alternative B — Development with No

Alternative C (Proposed Action) —

migration (housing disruptions), sea level
rise, and storm surge threats.

Mitigation Measures

associated with displacement of energy
produced by fossil-fueled power plants
would have beneficial health effects to the
extent that current health issues are
related to fossil-fuel power plants.

Adoption of Mitigation Measures

3.4.5 Tribal Values
and Concerns
Analysis

Ongoing activities would continue to have
temporary, long-term, and permanent
impacts on resources of Tribal value and
concern in the prospective Affected
Environment through seabed, terrestrial,
and visual disturbances and intrusions.

Alternative B would result in impacts with
the degree or extent of impacts anticipated
to be greater in proportion to the level of
development. Greater economic activity in
ports could have beneficial impacts on
Tribal communities and, in turn, resources
of Tribal value and concern.

Impacts of one or five representative
projects would be due to the extent of
onshore and offshore development that
could introduce physical and visual impacts
on resources of Tribal value and concern.

Under Alternative C, adherence to
mitigation measures could lessen impacts
on resources of Tribal value and concern,
but given numerous uncertainties about
the location, nature, and extent of such
resources, impacts would, at this
programmatic stage, remain the same as
Alternative B— impacts with the potential
for beneficial economic impacts for either
one or five representative projects.

3.4.6 Land Use and
Coastal
Infrastructure

Land use and coastal infrastructure would
continue to be affected by existing
environmental trends and ongoing
activities, as well as climate change.

Alternative B would likely have impacts
because of increased onshore land
disturbance and infrastructure, as well as
beneficial impacts from port utilization.

Alternative C would result in the same
impacts and beneficial impacts as
Alternative B. The mitigation measure that
would be implemented under Alternative C
may slightly reduce overall impacts on land
use by minimizing temporary construction
impacts.

3.4.7 Navigation
and Vessel Traffic

Navigation and vessel traffic would
continue to be affected by existing
socioeconomic trends and ongoing
activities. Under the No Action Alternative,
ongoing activities would continue to have
short- and long-term impacts on navigation
and vessel traffic, primarily through the
IPFs of anchoring, cable installation and
maintenance, port utilization, and vessel
traffic.

Alternative B would result in impacts.
Needed port upgrades for offshore wind
development would contribute to baseline
traffic levels. Impacts on vessels (not
associated with wind energy) include
changes in navigation routes, delays in
ports, degraded radar signals, and
increased difficulty of offshore search and
rescue or surveillance missions in each of
the leased areas, all of which would

Alternative C would result in the same
impacts as Alternative B, including
anchoring and the remaining IPFs, as
impacts cannot be fully avoided. The
mitigation measures that would be
implemented under Alternative C could
reduce impacts associated with cable
installation, presence of structures, and
vessel traffic depending on project-level
details.
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Resources

Alternative A — No Action

Alternative B — Development with No

Alternative C (Proposed Action) —

Mitigation Measures

increase navigational safety risks.
Commercial deep-draft vessels would
choose to avoid the leased areas
altogether, leading to potential funneling of
vessel traffic along leased-area borders. In
addition, increased potential for marine
accidents, which may result in injury, loss of
life, and property damage, could produce
disruptions for ocean users.

Adoption of Mitigation Measures

3.4.8 Other Uses
(Marine Minerals,
Military Use,
Aviation, Scientific
Research and
Surveys)

Other uses would continue to be affected
by existing environmental trends and
activities. Existing operations nearshore
and on the OCS could increase vessel traffic
and navigational complexity of the region.

Alternative B would result in impacts on
other uses.

The construction of WTGs would result in
increased navigational complexity and
increased allision risk. The presence of
WTGs in the line of sight could interfere
with radar systems.

The seafloor footprint of WTG anchors and
the presence of offshore export cables
would affect existing cables and pipelines.
Scientific research and surveys would be
affected, particularly for NOAA surveys
supporting commercial fisheries and
protected-species research programs.

Alternative C would result in the same
impacts as Alternative B. The mitigation
measures that would be implemented
under Alternative C would reduce impacts
on radar systems relative to Alternative B.

3.4.9 Recreation
and Tourism

Under the No Action Alternative, recreation
and tourism would continue to be affected
by existing environmental trends and
ongoing activities. Under Alternative A,
impacts of ongoing activities would
continue to have effects on recreation and
tourism in the Affected Environment. The
extent of impacts on recreational fisheries
would vary by fishery due to different
target species, gear type, and location of
activity. These effects would primarily stem

Alternative B would have impacts due to
increased anchoring, cable installation and
maintenance, and presence of structures.

Alternative C would result in the same
impacts as Alternative B. Mitigation
measures could reduce impacts on
recreation and recreational fishing by
ensuring environmental cleanliness and
navigational safety, ensuring minimal
habitat disruption, and minimizing
nighttime visual disturbances.
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Resources

Alternative A — No Action

Alternative B — Development with No

Alternative C (Proposed Action) —

from climate change, with fisheries-
management agencies expected to adjust
to shifting distributions and other climate-
related factors.

Mitigation Measures

Adoption of Mitigation Measures

3.4.10 Scenic and
Visual Resources

Under the No Action Alternative, regional
trends and activities would continue, and
scenic and visual resources would continue
to be affected by natural and human-
caused IPFs. The coastal landscape’s
character would change in the short and
long terms through natural processes and
ongoing activities that would continue to
shape onshore features, character, and
viewer experience.

Alternative B would result in impacts, due
to view distances; minor to moderate FOVs;
strong, moderate, and weak visual
contrasts; clear-day conditions; and
nighttime lighting. Due to distance,
extensive FOVs, strong contrasts, large
scale of change, and level of prominence,
as well as heretofore undeveloped ocean
views, the representative projects would
affect the open ocean character unit and
viewer boating and cruise ship experiences.

Alternative C would result in the same
impacts as Alternative B. Mitigation has
potential to avoid or reduce these impacts
by grouping transmission infrastructure and
developing and adhering to a visual
monitoring plan.

GHGs = greenhouse gases; IPFs = impact-producing factors; EMFs = electromagnetic fields; EFH = essential fish habitat; HAPCs = Habitat Areas of Particular Concern;
NHPA = National Historic Preservation Act; FOVs = fields of view
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Chapter 1

Introduction




1.1 Overview

In December 2022, through a competitive leasing process under 30 Code of Federal Regulations (CFR)
585.210, the Bureau of Ocean Energy Management (BOEM) auctioned Commercial Leases OCS-P 0561,
0562, 0563, 0564, and 0565 offshore California. These leases total over 373,000 acres (about 583 square
miles). They are the first wind energy leases offshore California and are anticipated to use floating
foundations to anchor in waters from 1,640 to 4,265 feet (500 to 1,300 meters) deep. Two leases are
offshore Northern California, near Humboldt. The other three leases are offshore central California, near
Morro Bay (Figure 1-1).

BOEM identified these areas for consideration in development of commercial-scale offshore wind
energy projects, subject to the appropriate reviews and approvals, through an extensive data-gathering
and engagement process. This process included the BOEM California Intergovernmental Renewable
Energy Task Force, which includes the state of California and numerous Tribal Nations, federal agencies,
and local governments.

The Proposed Action does not include the approval of any activity, nor does it require any specific action
by BOEM or lessees. Moreover, BOEM'’s issuance of leases does not convey any right to proceed with
construction of a wind energy facility. A lessee would collect survey information to determine whether
the leased site is suitable for commercial development and, if so, submit to BOEM a Construction and
Operations Plan (COP) with project-specific design parameters. All leases grant the lessees the exclusive
right to submit COPs to BOEM proposing the construction, operation, and decommissioning of offshore
wind energy facilities in the leased areas. In turn, BOEM would evaluate the impacts of the activities
described in the COP in a separate National Environmental Policy Act (NEPA) process, likely an
Environmental Impact Statement (EIS).

This subsequent EIS process would include, but would not be limited to, scoping, required consultations
with the appropriate federal, Tribal, state, and local entities; public involvement including public
meetings and comment periods; collaboration with the BOEM California Intergovernmental Renewable
Energy Task Force; and preparation of an independent, comprehensive, site- and project-specific impact
analysis using the best available information. BOEM would use the information and analysis provided
through the EIS process to determine whether to approve, approve with modification, or disapprove a
lessee’s COP pursuant to 30 CFR 585.628. BOEM retains the authority to prevent the environmental
impacts of a commercial wind power facility from occurring by disapproving a COP for failure to meet
the statutory standards set forth in the Outer Continental Shelf Lands Act (OCSLA).

The Proposed Action for this Programmatic EIS (PEIS) is the prospective adoption of programmatic
protective mitigation measures that BOEM may consider as conditions of approval for activities
proposed by lessees in COPs submitted for the Humboldt and Morro Bay leased areas. The term
mitigation measures used here complies with the regulatory definition (40 CFR 1508.1(y)) and provides
consistent terminology with the five California offshore wind leased areas.
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Figure 1-1. Humboldt and Morro Bay leased areas
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The PEIS forecasts potentially adverse impacts associated with leased area build out and analyzes
proposed mitigation measures that may be implemented to avoid or reduce such impacts. BOEM may
require additional or different measures if a COP-specific NEPA analysis indicates such measures would
avoid or reduce impacts. This PEIS neither analyzes a specific COP nor will it result in the approval of any
construction and operation activities.

BOEM has prepared this Draft PEIS in accordance with the Council on Environmental Quality (CEQ) NEPA
implementing regulations effective July 1, 2024. Additionally, this Draft PEIS was prepared consistent
with the U.S. Department of the Interior (DOI) NEPA regulations (43 CFR Part 46), federal judicial and
regulatory interpretations, and administration priorities and policies.

1.2 Background

In 2009, DOI announced final regulations for the Outer Continental Shelf (OCS) Renewable Energy
Program, authorized by the Energy Policy Act of 2005 (Energy Policy Act; Public Law 109-58). BOEM’s
renewable energy program occurs in four phases: (1) regional planning and analysis, (2) lease issuance,
(3) site assessment, and (4) construction and operations. Table 1-1 summarizes the history of BOEM's
planning and leasing activities offshore California.

Table 1-1. History of BOEM planning and leasing activities offshore California

Year | Milestone ‘

The BOEM Offshore Renewable Energy Workshop discussed the potential for California Offshore Wind

2014 projects (Dvorak 2014).
The BOEM California Intergovernmental Renewable Energy Task Force was created to provide critical
information to the decision-making process for planning future offshore renewable energy

2016 development opportunities in federal waters offshore California. The task force is a partnership of

members of state, local and Tribal governments, and federal agencies. The first task force meeting was
held October 13, 2016. Four additional Task Force meetings occurred from 2016 to 2022 (BOEM
2023).

In January 2016, BOEM received an unsolicited request for a commercial lease from Trident Winds
LLC. To determine further interest, BOEM published a request for interest in the Federal Register
2016 (Docket No. BOEM-2016-0051, August 18, 2016). Based on responses, BOEM determined that
competitive interest existed offshore California. BOEM and the state of California initiated the
planning and leasing process (DOl 2016).

In early November 2016, BOEM, along with other participating organizations, held the California
Ocean Renewable Energy Conference as a forum to share information about regulatory frameworks,
2016 resources, technologies, and environmental research relating to wind and wave energy offshore
California with the goal of informing and improving collaboration among stakeholders in wind and
wave energy offshore California (BOEM 2023).

In March 2017, BOEM joined the state of California and San Luis Obispo County at a local
2017 informational forum on offshore wind planning in California to share information with the public
about current planning activities for possible offshore wind development (BOEM 2017).

In October 2018, BOEM published a Call for Information and Nominations for three call areas off the

2018 California coast (Humboldt Bay, Morro Bay, Diablo Canyon).
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Year ‘ Milestone

On July 1, 2020, BOEM held a workshop to take comments on additional considerations for offshore
2020 wind energy off the Central Coast of California, which also gave the public the option to submit
written comments within the same month (CEC 2020).

On July 22-23, 2021, the Pacific Fishery Management Council held an online public meeting to
consider information on marine planning and offshore development and activities. BOEM and the

2021 Pacific Fishery Management Council presented information related to the planning process for
identifying potential offshore wind energy sites in the U.S. Exclusive Economic Zone (PFMC 2021).
2021 On August 24, 2021, BOEM held a virtual scoping meeting for the Humboldt Wind Energy Area (WEA)

Draft Environmental Assessment (EA) (BOEM 2021a).

On September 9' 2021, the California Coastal Commission held an informational briefing on offshore
2021 wind. Commission staff provided an informational briefing on the process of federal consistency
review for the proposed offshore wind lease sale (CCC 2021).

In December 2021, BOEM held a virtual scoping meeting for the Morro Bay WEA Draft EA (BOEM

2021 = 5 0o 1),
2022 On May 5, 2022, BOEM issued a news release announcing the availability of the Humboldt WEA Final
EA and Finding of No Significant Impact (FONSI; BOEM 2022a).
On May 26, 2022, DOI announced the Proposed Sale Notice for offshore wind development in federal
2022 . .
waters off central and northern California.
2022 On October 5, 2022, BOEM announced the availability of the Morro Bay WEA Final EA and FONSI

(BOEM 2022b).
2022 On December 6—7, 2022, BOEM'’s Pacific Office held the California lease auction.

In April 2023, BOEM began issuing leases for the five lease areas in the Humboldt and Morro Bay
WEA:s.

On December 20, 2023, BOEM published a Notice of Intent (NOI) in the Federal Register announcing
preparation of a PEIS covering the Humboldt and Morro Bay lease areas.

2024 On February 6 and 8, 2024, BOEM conducted NEPA scoping meetings for the PEIS.

2023

2023

1.3  Purpose of and Need for the Proposed Action

The purpose of the Proposed Action is to identify and analyze potential mitigation measures that BOEM
can, but may not necessarily, require as conditions of approval for future COPs or that lessees can
choose to incorporate directly into their COPs. This Draft PEIS will also address the following additional
objectives.

e Analysis of potential impacts if development is authorized in the five leased areas.
e Analysis of programmatic mitigation measures to apply to development of the five leased areas.

e Analysis of regional cumulative effects.

e Providing a tiering document for project-specific environmental analyses.

This PEIS will allow BOEM to focus subsequent site- and project-specific environmental analyses and
consultations on the unique impacts of individual proposed wind energy projects and on cumulative
regional impacts. The need for the Proposed Action is to ensure BOEM can make timely decisions on
COPs submitted by lessees for the Humboldt and Morro Bay leased areas. Timely decisions further the
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United States’ policy to make OCS energy resources available for expeditious and orderly development,
subject to environmental safeguards (43 United States Code [USC] 1332(3)) and other requirements
listed at 43 USC 1337(p)(4). Wind energy development on the leaseholds will assist with meeting federal
and state renewable energy goals, including the U.S. Government’s goals of deploying 30 gigawatts
(GW) of offshore wind energy capacity by 2030 and 15 GW of floating offshore wind capacity by 2035, as
well as California’s goal of 2—5 GW of offshore wind energy generation by 2030.

1.4 Regulatory Overview

Subsection 8(p) of the OCSLA (43 USC 1331 et seq.)! authorizes the Secretary of the Interior to issue
leases, easements, and rights-of-way (ROW) on the OCS for activities that “produce or

support production, transportation, or transmission of energy from sources other than oil and gas,”
which include wind energy projects.

The Secretary of the Interior delegated this authority to the former Minerals Management Service, and
later to BOEM. Final regulations implementing the authority for renewable energy leasing under the
OCSLA (30 CFR Part 585) were promulgated on April 22, 2009.2 These regulations prescribe BOEM’s
responsibility for determining whether to approve, approve with modifications, or disapprove COPs
submitted for the five leased areas (30 CFR 585.628).

OCSLA Subsection 8(p)(4) requires the Secretary of the Interior to ensure that any activity under
subsection 8(p) is carried out in a manner that provides for safety, protection of the environment,
prevention of waste, and conservation of the U.S. OCS’s natural resources, while allowing for oversight,
inspection, research, or other related activities for any given lease, easement, or ROW. Subsection 8(p)
also requires that any given activity involve coordination with relevant federal agencies; protect
correlative rights® in the OCS; provide a fair return to the United States; prevent interference with
reasonable uses of the exclusive economic zone, the high seas, and the territorial seas; and consider the
location of and schedule related to any agreement over an area of the OCS. As stated in M-Opinion
37067, “. . . subsection 8(p)(4) of the OCSLA imposes a general duty on the Secretary to act in a manner
providing for the subsection’s enumerated goals. The subsection does not require the Secretary to
ensure that the goals are achieved to a particular degree, and she retains wide discretion to determine
the appropriate balance between two or more goals that conflict or are otherwise in tension.”*

Executive Order 14008, Tackling the Climate Crisis at Home and Abroad, (January 27, 2021), states the
Biden administration’s policy of combating climate change through many means, including the
deployment of clean energy technologies and infrastructure. To support the goals of Executive Order

1 Public Law No. 109-58, Section 119 Stat. 594 (2005).

2 Renewable Energy and Alternate Uses of Existing Facilities on the Outer Continental Shelf, 74 Federal Register
19638-19871 (April 29, 2009).

3 Correlative rights refers to a legal doctrine intended to help ensure that shared resources, such underground
deposits of fossil fuels, are fairly allocated.

4 M-Opinion 37067 at page 5, http://doi.gov/sites/doi.gov/files/m-37067.pdf.
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14008, the administration announced plans to increase renewable energy production, with a national
goal of 30 GW of offshore wind energy capacity by 2030. The potential development of the California
leased areas would assist with meeting this goal.

BOEM'’s evaluation of offshore wind energy development is further governed by various applicable
federal statutes and implementing regulations. BOEM is also required to coordinate with federal
agencies, Tribes, and state and local governments and ensure that renewable energy development
occurs in a safe and environmentally responsible manner. Appendix D, Consultation and Coordination,
describes BOEM’s consultation efforts with Tribal Nations and federal, state, regional, and local
stakeholders during development of this PEIS.

1.5 Relevant Existing NEPA and Consulting Documents
BOEM used the following documents to inform the preparation of this Draft PEIS.

e January 2020 Programmatic Agreement between DOI, the California State Historic Preservation
Officer, and the Advisory Council on Historic Preservation regarding review of OCS Energy Activities
offshore California under Section 106 of the National Historic Preservation Act (NHPA) (BOEM 2020).

e Humboldt and Morro Bay WEA EAs, which examined prospective impacts of site assessment and
characterization activities. BOEM adopted FONSIs for Humboldt in May 2022 and Morro Bay in
October 2022.

For information on BOEM-funded studies relevant to California offshore wind development, refer to
https://www.boem.gov/environment/environmental-studies-pacific.

1.6 Representative Project Design Envelope

A Representative Project Design Envelope (RPDE) is a range of technical parameters that describe a
representative offshore wind energy project that could occur in any of the five leased areas. In
conjunction with the National Renewable Energy Lab (NREL) and the lessees, BOEM developed an RPDE
that reflects realistic project technical details (such as quantities and typologies). Refer to Chapter 2,
Alternatives, for RPDE parameters and Appendix A, Representative Project Design Envelope for Floating
Offshore Wind Energy, for the complete RPDE. The RPDE is not meant to be prescriptive, nor is it
representative of any single lessee’s project. Instead, the RPDE is a hypothetical, informed
representative project to help guide environmental analysis in this PEIS and streamline subsequent COP-
level review. This Draft PEIS assesses impacts of the RPDE by using the “maximum-case scenario”
process to ensure all effects of the most impactful project design scenario are analyzed. The maximum-
case scenario is composed of each design parameter or combination of parameters that would result in
the greatest impact for each resource.
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1.7 Assessing Programmatic Impacts

This PEIS also considers the impacts from past, present (ongoing), and reasonably foreseeable future
(planned) actions that could contribute to cumulative impacts when combined with impacts from the
Proposed Action and alternatives.

1.71 Past and Ongoing Activities and Trends (Existing Baseline)

Within this Draft PEIS, each resource-specific Environmental Consequences section in Chapter 3, Affected
Environment and Environmental Consequences, describes the baseline conditions of the Affected
Environment. The existing baseline considers past and present activities in the Affected Environment,
including activities such as military training, existing vessel traffic, and port operations. Other factors
currently affecting a particular resource, including climate change, are also acknowledged for that
resource and are noted in the impact-level conclusion.

1.7.2 Planned Activities

It is reasonable to predict that on- and offshore development and related activities may occur over time,
and that those activities could affect existing baseline conditions. The baseline condition for the
cumulative impact analysis consists of past and present activities (existing baseline) with the addition of
future planned activities described in Appendix C, Planned Activities Scenario. Each resource-specific
Environmental Consequences section in Chapter 3 of this Draft PEIS separately analyzes cumulative
impacts. Other planned activities of note include the National Oceanic Atmospheric Administration’s
(NOAA) fall 2024 designation of the Chumash Heritage National Marine Sanctuary (NOAA 2023).
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Chapter 2

Proposed Action and

Alternatives




This chapter (1) describes the alternatives carried forward for detailed analysis in this Draft PEIS, (2)
describes non-routine activities and events that could occur during construction, operations and
maintenance (O&M), and decommissioning of Humboldt and Morro Bay offshore wind projects; and (3)
presents a summary and comparison of impacts among alternatives and resources affected.

2.1 Alternatives Analyzed in Detail

Under NEPA, the analysis of any major federal action requires consideration of a reasonable range of
alternatives framed by the proposed action’s purpose and need. Alternatives must be “reasonable,”
defined as those that are “technically and economically practical or feasible and meet the purpose and
need of the proposed action” (43 CFR 46.420(b)). DOI also requires reasonable alternatives to “address
one or more significant issues related to the proposed action” (43 CFR 46.415(b)).

BOEM considered alternatives developed in consultation with NREL and lessees. Table 2-1 summarizes
these; Sections 2.1.1 through 2.1.3 describes them in detail. Also refer to Section 2.2, Alternatives
Considered but Not Analyzed in Detail.

Table 2-1. Alternatives analyzed in detail

Alternative ‘ Description
Alternative A — No Action | Assumes no development would occur in any of the five Humboldt and Morro Bay
Alternative leased areas but other planned/reasonably foreseeable projects would proceed.
Alternative B — Assumes offshore wind development in the Humboldt and Morro Bay leased areas
Development with No without the application of any mitigation measures that could avoid, minimize,
Mitigation Measures mitigate, and monitor those impacts.
Alternative C (Proposed Assumes offshore wind development in the Humboldt and Morro Bay leased areas
Action) — Adoption of (as in Alternative B) but with the adoption of programmatic mitigation measures
Mitigation Measures intended to avoid/reduce such impacts.

211 Alternative A — No Action Alternative

This alternative assumes that no wind energy development would occur in the Humboldt and Morro Bay
leased areas. However, Alternative A assumes all other ongoing or other reasonably foreseeable
planned activities described in Appendix C, Planned Activities Scenario, would continue, which could
cause changes to existing baseline conditions. Current resource conditions, trends, and impacts from
ongoing activities provide context for the analyses of Alternatives B and C (described in Sections 2.1.2
and 2.1.3), as well as a baseline for the evaluation of cumulative impacts.

As of publication of this document, several prospective WEAs are being studied offshore! California and
Oregon, but none have been leased and, thus, are considered too speculative for including as part of the
baseline analysis of this PEIS. In April 2024, BOEM published a draft EA associated with the prospective
leasing of two Oregon WEAs (off Brookings and Coos Bay). The EA focuses on potential effects of site
characterization/site assessment activities that could take place following BOEM'’s possible future

1 For this PEIS, offshore means on the OCS. Nearshore means state waters (up to 3 nm from shore).
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issuance of commercial wind energy leases. Such activities are intended to allow lessees to gather
sufficient information to inform future submittal of COPs. Therefore, for the purposes of this PEIS, site
characterization and site assessment activities of the Oregon WEAs are considered reasonably
foreseeable. Please refer to BOEM’s draft EA for a discussion of associated environmental effects at
https://www.boem.gov/renewable-energy/state-activities/commercial-wind-lease-issuance-pacific-
outer-continental-shelf.

21.2 Alternative B — Development with No Mitigation Measures

Alternative B considers future offshore wind development in the Humboldt and Morro Bay leased areas,
including non-routine activities and events during construction, 0&M, and decommissioning, but
without inclusion of any mitigation measures.

Analysis of Alternative B considers two scenarios intended to provide a basis for assessing
minimum/maximum impact levels: (1) one representative project each in Humboldt and Morro Bay, and
(2) five representative projects (two in Humboldt and three in Morro Bay, corresponding to the
distribution of leased areas). Both scenarios consider potential impacts of such development on the
environment. Alternative B also provides analysis for tiering at the COP-specific NEPA stage, including
context that can be used in the analyses and against which proposed actions at the COP-specific stage
may be compared.

As of 2024, all existing offshore wind turbines in the United States are secured directly to the Atlantic
Ocean seafloor. There are no offshore wind turbines on the Pacific OCS. There are no floating offshore
wind turbines off any U.S. coast and only limited operational floating offshore wind turbines globally.
Offshore California, ocean depths of more than 1,640 feet (500 meters) make fixed-bottom foundations
infeasible. Wind turbine generators (WTGs) and offshore substations (OSSs) in the subject leased areas
would, thus, require floating substructures. While floating offshore wind technology continues to
evolve, BOEM'’s understanding of the technical and design requirements is at a point where reasonable
assumptions can be made for this PEIS. To this end, many RPDE parameters reflect multiple
variations/options for particular criteria.

The basis for Alternative B is an RPDE developed in conjunction with NREL and input from the five
California lessees. Table 2-2 outlines the parameters of the RPDE; refer to Appendix A, Representative
Project Design Envelope for Floating Offshore Wind Energy, for the complete RPDE. The RPDE is not
associated with any particular leased area but is instead intended to be a reasonable representation of
the level of offshore wind development that could feasibly occur in any of the five Humboldt and Morro
Bay leased areas. The RPDE is not meant to be prescriptive or to establish limits for future development.
To provide bounds for this PEIS’s analysis, the RPDE contains anticipated minimum and maximum values
for most parameters or, alternatively, multiple options that could be selected. In general, maximum
values in the RPDE represent the most intensive level of development that could occur. For example,
any one of the five leased areas are not expected to contain more than 200 WTGs (the upper end of the
RPDE).
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Table 2-2. Assumed RPDE parameters

Element Project Design Element ‘ Typical Range
Plant capacity 750-3,000 megawatts
Number of WTGs 30-200
g;gzt Turbine spacing 0.5-1.6 nautical miles (nm) (920 meters—3 kilometers)
Watch circle radius Up to 1,150 feet (350 meters)
Capacity density 3-9 megawatts per square kilometer (MW/km?)
Turbine rating 15-25 megawatts
Turbine rotor diameter 750-1,000 feet (230—-305 meters)
Total turbine height 850-1,100 feet (260—335 meters)
A floating substructure, with turbine pre-installed at port or sheltered
WTGs L . location, towed out to site by a towing vessel group or floating
Turbine installation method substructure towed to site, with turbine installed at site by a wind
turbine installation vessel or heavy lift vessel.
Semisubmersible, barge, or tension-leg platform (TLP); conventional
WTG substructure type spar may not be feasible but other ballast-stabilized designs may be
considered.
N . . Taut, semi-taut, or tension leg; catenary moorings are possible but less
Mooring line configuration | .
likely.
3-12 mooring lines per turbine or substation, shared-anchor
Mooring arrangements arrangements are possible, shared-mooring arrangements are possible
but less likely
Synthetic fiber rope (polyester, high modulus polyethylene (HMPE),
Moorine line materials nylon), steel chain, steel wire rope, steel or fiber tendons (e.g., carbon
g fiber). May also include buoyancy modules, clump weights, load
Moorings reduction devices, and other accessories.
Depending on soil type and mooring configuration: suction caisson,
helical anchor, plate anchor (vertical load anchor or suction embedded
Anchor type plate anchor), dynamically embedded (torpedo) anchor, driven pile,
drilled pile, micropile, gravity anchor; drag embedment anchor is
possible but less likely.
Anchor materials Steel or concrete; drilled piles and micropiles may use grout.
Seabed footprint radius 160-8,500 feet (50—2,600 meters)
Seabed contact area 0.05-75 acres (200—-300,000 square meters)
Number and type of OSSs 1-6
Floating: semisubmersible, barge, TLP, spar
0SS substructure type . S
0SSs Emerging technology: subsea substation
0SS seabed footprint radius | 160-8,500 feet (50-2,600 meters)
0SS seabed contact area 0.05-75 acres (200—-300,000 square meters)

2 Because subsea substations are considered an emerging technology without sufficient certainty to determine
impacts, they are not discussed further in this PEIS.
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Typical Range

Project Design Element ‘

Element

Total array cable length

0.5-2.7 nm (1-5 kilometers) average per WTG; individual cables may be
up to 10.8-16.2 nm (2030 kilometers) in some circumstances.

Array cable diameter

5.5-9.8 inches (14-25 centimeters)

Target array cable depth

At least 200 feet (60 meters) below water surface.

Array cable configurations

Cables and mooring lines may be suspended in the water column, laid
on the seabed, or buried; suspended configurations can include, but

Array are not limited to, lazy wave, catenary, steep wave, or suspended U.
cables Array cable installation Cable lay vessel, possibly assisted by a remotely operated vessel (ROV)
methods or construction support vessel.
Dynamic cables: accessories for cable protection may include bend
stiffeners, dynamic bend restrictors, buoyancy modules, sleeves,
Cable protection types seabed tethers, anchors or any other combination of protection means
as determined by the site-specific design.
Seabed: protection could include burial, rock dumping or mattresses.
Number of export cables 2-8
Total export cable route 19-270 nm (35-400 kilometers) per cable (offshore)
length
Up to 525 kilovolts direct current (DC) or 420 kilovolts alternating
Export cable voltage
current (AC).
Export cable diameter 4.7-14 inches (12-36 centimeters)
Dynamic cable between a floating substation and the seabed, with a
Export cable configuration | transition joint to static cable for remaining length; static cable
between a subsea substation and cable landfall.
E t cabl bed . . .
?<por cable Se.a N Up to 43 feet (13 meters), or cable diameter if not buried.
disturbance (width)
2-3 times the water depth on at least one side of a cable to provide
Export Export cable spacing repair access; minimum 160-660 feet (50-200 meters) between
cables adjacent cables.

Target export cable burial
depth

3-10 feet (1-3 meters), burial may not be required along full cable
route depending on seabed conditions, vessel traffic and other factors
considered in a cable burial risk assessment.

Export cable installation
methods

Trenchless: horizontal directional drilling (HDD) direct pipe, micro-
tunnel, jack and bore.

Trenched: open cut trench, direct burial.

Tools and vessels: cable lay vessel, ROV, cable plow, hydro plow, jetting
sled, vertical injector, tracked trencher.

Cable protection types

Dynamic cables: accessories for cable protection may include bend
stiffeners, dynamic bend restrictors, buoyancy modules, sleeves,
seabed tethers, anchors, or any other combination of protection means
as determined by the site-specific design.

Seabed: burial, rock, concrete mattress (at crossings).
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Element Project Design Element ‘ Typical Range

Transmission points of

. . Various potential points of interconnection may be considered.
interconnection

Potential staging and integration ports: Port of Humboldt, Port of Long

Beach, Port of Los Angeles.

Additional ports in California that could support component storage,

Onshore laydown, fabrication, or O&M: the Ports of Stockton, Benicia,

facilities ot Richmond, Oakland, San Francisco, Redwood City, San Luis, Hueneme,
and San Diego; the Crescent City Harbor District, the cities of Alameda,

Pittsburg, and Morro Bay; Pillar Point Harbor; the Diablo Canyon Power

Plant; Ellwood Pier.

Ports outside California may also support component manufacturing,

storage, or installation.

The following subsections describe all phases—construction, O&M, and decommissioning—of a
representative project, based on the RPDE, informed by BOEM’s experience with other offshore wind
projects, and ongoing research in the development of floating offshore wind technology.

2.1.2.1 Construction

BOEM'’s issuance of a lease only grants the lessee the exclusive right to submit to BOEM a Site
Assessment Plan (SAP) to conduct surveys.? A lessee may install meteorological measurement devices to
characterize weather conditions and assess wind resources in a proposed lease area.* A lessee would
collect this information to determine site suitability for commercial development. Following such
assessment, a lessee would submit to BOEM a COP containing project-specific design parameters,
including specificity about cable routes, onshore facilities, and proposed port usage.

BOEM'’s prospective approval of a COP would be a major federal action requiring project-level NEPA
analysis, as well as state environmental review under the California Environmental Quality Act (CEQA)
for any facilities in state waters and onshore. Construction in any leased area would not proceed until
such environmental reviews are complete and BOEM has approved a COP.

The timing of construction is anticipated to vary for each lease area and would likely be subject to vessel
and supply chain availability.

Onshore Activities and Facilities

Anticipated onshore elements of a representative project include export cable landfall sites, sea-to-
shore transitions, onshore export cable routes, onshore substations or converter stations, and linkages

3 BOEM completed NEPA reviews of these leasing activities, which include assessments of environmental impacts
of surveying activities. Refer to https://www.boem.gov/renewable-energy/state-activities/morro-bay-final-
environmental-assessment-and-appendices and https://www.boem.gov/renewable-energy/state-
activities/humboldt-wind-energy-final-ea.

4 BOEM’s Renewable Energy Modernization Rule, effective as of July 15, 2024, eliminated the requirement for a
SAP to deploy meteorological buoys. An approved SAP is still required for meteorological towers or other facilities
that are installed on the seabed using a fixed-bottom foundation (30 CFR Part 585, Subpart G).
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to a point of interconnection (POIl). Because this Draft PEIS is being prepared before any Humboldt or
Morro Bay lessees have submitted a COP, specific locations of all such onshore facilities are unknown at
this time. This Draft PEIS, therefore, describes the types of impacts anticipated or assumed from
onshore components based on reasonable assumptions regarding corridors and buffers for export cable
routes and landfall locations. The Draft PEIS includes such assumptions about onshore elements to
support the evaluation of a complete project and to facilitate future tiering. Notably, BOEM'’s authority
under the OCSLA extends only to activities on the OCS. Activities in state waters and onshore would be
subject to appropriate federal, state, and local jurisdiction.

Offshore export cable(s) would come ashore at one or more landfall locations. Multiple installation
methods can be used to make the sea-to-shore transition. These include open-cut (i.e., trenching) or
trenchless methods such as HDD.

From the landfall location, onshore export cables would carry electricity to one or more onshore
substations or converter stations. Onshore export cables are typically buried in a roadside trench and
would typically follow existing ROWs where possible. Onshore substations would transform and prepare
power received from export cables to be connected into the existing grid at the POI. Projects with large
nameplate capacity or that include long transmission lines carrying very large power capacities may
choose to use high-voltage direct current (HVDC) instead of high-voltage alternating current (HVAC). If
HVDC is used, an onshore HVDC converter station could be necessary to convert power from the
onshore export cables to HVAC to allow interconnection to the existing transmission infrastructure.
Typically, either an overhead connection or an underground transmission line with an overhead tie-line
may be used from the onshore substation/converter station to a POI at a nearby facility.

The transmission POl is the location where power generated by offshore wind would be connected to
the existing electrical grid. This can be at new facilities (constructed for the project) or at existing
facilities with any needed modifications. In consultation with lessees, the RPDE does not identify any
specific POl locations, but instead notes that lessees are anticipated to consider locations all along the
California coast.

Offshore Activities and Facilities

Offshore project area components include WTGs and their floating substructures (Figure 2-1), OSSs and
their floating substructures, array cables, and offshore export cables. These components would be
located on the OCS, except portions of offshore export cables that would traverse nearshore (i.e., state)
waters to make landfall.

A single representative project is assumed to have between 30 and 200 WTGs. WTGs would be spaced
at a minimum distance of 0.5 nm (920 meters) and up to 1.6 nm (3 kilometers). Floating wind turbines
also have some range of motion, known as the watch circle, which is related to the mooring system’s
response to wind, waves, and currents. WTGs are assumed to have a watch circle radius up to 1,150 feet
(350 meters), rotor diameter up to 1,000 feet (305 meters), and a total turbine height up to 1,100 feet
(335 meters).
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A single representative project is further assumed to include one to six floating OSSs that would serve as
common collection points for power from WTGs, as well as the origin for the offshore export cables that
would deliver power to shore. Lessees may use HVAC or HVDC technology to transmit power; different
equipment would be required on each 0SS depending on which technology is used. HVAC export cables
are typically three-core cables between 220 and 420 kilovolts. HVDC circuits can be configured as an
asymmetric monopole (one HVDC cable with a metallic return), a symmetric monopole (two HVDC
cables), or a bipole (two HVDC cables and an optional metallic return). Although HVAC substations and
HVDC converter platforms are established technologies for fixed-bottom offshore wind, floating versions
of these platforms are still being developed. Current HVAC substations have a maximum capacity of 700
to 800 megawatts with a topside weight close to 4,000 tons. HVDC converter stations capacity can reach
2 GW, with topside weights of 8,000 tons or more.

- P -

Substructure

Mooring
Line

rd

Anchor

e

Not to scale

Figure 2-1. Representative floating wind turbine

Floating substructure types generally fall into four categories: semisubmersible, spar, TLP, and barge.
Figure 2-2 shows schematics of all but the barge substructure. Worldwide in 2022, there were
approximately 81 megawatts of operational floating offshore wind projects using semisubmersible
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substructures, 38 megawatts of operational offshore wind projects using spars, and 5 megawatts of

operational offshore wind projects using barge-type substructures (Musial et al. 2023). There were no
operational offshore wind TLPs in 2022, but they may be feasible for wind turbines in deep water.
Semisubmersible and barge substructures appear feasible in California. The California coast does not
have sheltered deep waters (such as fjords) suitable for spar designs that have been demonstrated in
Europe; however, some designs have been proposed that would have a shallower draft in port and then
tilt or deploy ballast to reach a deeper draft once in place of mooring.

Floating offshore WTGs and OSSs can be assembled at port and towed to destination lease areas.
Alternatively, floating-to-floating assembly could take place at sea. However, this would require a vessel
with sufficient crane capacity, as well as advanced motion compensation.

Floating offshore substructures would use moorings to maintain their position. Mooring lines can consist
of steel chain, synthetic fiber rope, steel wire rope, or tendons made from steel or synthetic fibers
(Figure 2-3). TLPs would use tendons, whereas other floating platform types would use rope or chain in
taut, semi-taut, or catenary configurations. In the subject leased areas, catenary configurations are
unlikely to be used due to their high weight, material requirements, and large footprint in deep water.
Each floating platform may require between 3 and 12 mooring lines, depending on the number of
connection points at the platform and the level of redundancy at each connection. Mooring lines for
multiple wind turbines may connect to a single anchor in a shared-anchor configuration. Shared-
mooring configurations, in which multiple wind turbines connect to a single mooring line, are also
possible but less likely.

Semisubmersible Tension Leg
Platform

Not.to scale
Figure Credit:NREL

Figure 2-2. Floating platform types
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Figure 2-3. Floating wind mooring systems

Anchors would fix mooring lines to the seabed. Anchor types include drag embedment anchors, suction
embedded plate anchors, caissons or piles, vertical load anchors, driven and/or drilled piles, and gravity
or deadweight anchors. Multiple types of anchors would be feasible for most projects. The choice of
anchor depends on local sediment type, mooring configuration, cost, and other factors such as supply
chain availability. Moorings would require anchor handling tug service vessels.

WTGs and 0OSSs would be lit and marked in accordance with Federal Aviation Administration (FAA), U.S.
Coast Guard (USCG), and BOEM guidelines to aid safe navigation.

Between two and eight export cables would be installed per project to deliver electricity from the OSSs
to the landfall sites. The combined length of all export cables per project is assumed to be between 38
and 2,160 nm (70 to 4,000 kilometers) to reach anticipated landfall locations. Several cable installation
methods are considered under the RPDE, including cable lay vessel, ROV, cable plow, hydro plow, jetting
sled, vertical injector, tracked trencher, and HDD at landfall. Offshore export cables would have a target
burial depth between 3 and 10 feet (1 and 3 meters). Burial may not be required along the full cable
route depending on seabed conditions, vessel traffic and other factors considered in a cable burial risk
assessment.

Array cables would be used to connect WTGs to OSSs. The RPDE assumes a single WTG would require on
average up to 2.7 nm (5 kilometers) of array cables, set at a target depth of at least 200 feet (60 meters)
below water surface. Individual cable segments may be shorter or longer (up to 10.8-16.2 nm [20-30
kilometers]) than this average length, depending on site-specific layout. A cable lay vessel with an ROV
would install array cables.
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Cable protection (for both export and array cables) would be required at any location where cables
cross, as well as in any areas where target cable burial depth cannot be achieved. Array cable protection
methods include bend stiffeners, dynamic bend restrictors, buoyancy modules, protective sleeves,
seabed tethers, and anchors. Export cable protection methods include burial, rock dumping, and
concrete mattresses.

Prior to cable installation, BOEM anticipates that lessees would complete site-preparation activities,
including debris and boulder clearance, clearance of any unexploded ordnance (UXO), pre-lay grapnel
runs, and pre-installation surveys. Such activities would help ensure export cable and burial equipment
would not be affected by debris or other hazards during the burial process.

Cable installation processes are similar for floating and fixed-bottom wind farms, although the Pacific
wave climate imposes more stringent requirements on cable lay vessel capabilities than in some other
regions.

During construction, support vessels typically travel between the offshore project area and port facilities
where equipment and materials are staged. The RPDE identified a number of ports along the West Coast
that may be used to support offshore wind development (e.g., staging and integration, fabrication,
O&M). BOEM has confined this programmatic analysis to the following five ports that have the greatest
potential to be affected by the level of activity anticipated as a result of the development described in
the RPDE. These and other ports in California may ultimately be used; in their COPs, lessees will identify
which ports they will use for construction. Project-level environmental reviews will analyze accordingly.

e Port of Humboldt Bay (City of Eureka, Humboldt County)

e Port of San Luis (San Luis Obispo County)

e Port of Hueneme (City of Port Hueneme, Ventura County)

e Port of Long Beach (City of Long Beach, Los Angeles County)

e Port of Los Angeles (City of Los Angeles, Los Angeles County)
2.1.2.2 O&M

In this PEIS, BOEM assumes that each project would have an operating period of 35 years. The
associated leases have operation terms of 33 years, commencing on the date of COP approval. Lessees
would need to request and be granted up to 2-year extensions of their operations terms from BOEM
under the regulations at 30 CFR 585.425 et seq. While the lessees have not, to date, made such a
request, this PEIS uses the longer period to avoid underestimating any potential effects.

Onshore Activities and Facilities

Onshore O&M activities associated with a representative project are anticipated to include inspection
and preventive maintenance of onshore substations and converter stations, onshore export cables, and
grid POls. Specific locations of all such onshore facilities have not yet been identified but are required as
part of lessees’ COPs.
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Onshore substations and converter stations are typically designed to serve as unmanned stations and
would not be expected to have an operator onsite. Onshore portions of export cables would require
routine maintenance; any necessary maintenance would be accessed through manholes and completed
within existing transmission infrastructure.

Offshore Activities and Facilities

Offshore operation and maintenance activities associated with a representative project are anticipated
to include regularly scheduled inspections and maintenance of mechanical and electrical components.
While lessees’ COPs will include more specifics, the types and frequencies of such activities would likely
be based on detailed original equipment manufacturer specifications. Annual maintenance activities
would be needed for general upkeep (e.g., bolt tensioning, crack and coating inspection, safety
equipment inspection, cleaning, high-voltage component service, and blade inspection) and
replacement of consumable components (e.g., lubrication, oil changes). BOEM anticipates lessees would
annually maintain OSSs, inclusive of both medium- and high-voltage systems, generators, and auxiliary
and safety systems, as well as above-waterline structural inspections. Above-waterline portions of OSSs
may require the reapplication of corrosion-resistant coating.

A lessee would be anticipated to regularly inspect WTG and OSS substructures, mooring lines, and
anchors to check their condition and determine if maintenance is needed. O&M may be conducted
using a service operations vessel or crew transfer vessel based at a nearby port. Major component
replacements can be carried out either by towing a wind turbine to port for repair, or at sea using a
specialized vessel or a crane mounted on the floating substructure. Tow-to-port repairs have been
demonstrated, whereas the latter two concepts are emerging technologies.

2.1.2.3 Decommissioning

A lessee would be required to decommission the leased areas pursuant to 30 CFR Part 285. This would
entail removing all facilities, projects, cables, pipelines, and obstructions and clearing the seabed of all
obstructions created. Absent permission from BOEM, a lessee would have to achieve complete
decommissioning within 2 years of termination of the lease and either reuse, recycle, or responsibly
dispose of all materials removed. Additionally, a lessee would need to obtain separate and subsequent
approval from the California State Lands Commission to retire in place any portion of a project within
state waters.

To this end, a lessee would be required to submit a decommissioning application upon the earliest of
the following dates: 2 years before the expiration of the lease, 90 days after completion of the
commercial activities on the commercial lease, or 90 days after cancellation, relinquishment, or other
termination of the lease (30 CFR 285.905). Upon completion of the technical and environmental
reviews, the Bureau of Safety and Environmental Enforcement (BSEE) may approve, approve with
conditions, or disapprove a lessee’s decommissioning application. A lessee would need to obtain
separate and subsequent approval from BSEE and BOEM to retire in place any portion of a project (30
CFR 285.909). Approval of such activities would require compliance under NEPA, as well as other federal
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statutes and implementing regulations. If BOEM approves a COP (with or without modifications), the
lessee would have to submit a bond (or another form of financial assurance) that would be held by the
U.S. Government to cover the cost of decommissioning the entire facility if such activity could not be
completed by the lessee.

Onshore Activities and Facilities

At the time of decommissioning, some components of the onshore electrical infrastructure may still
have substantial life expectancies. A lessee may propose to retire in place onshore export and
transmission cables. However, if these cables need to be removed, BOEM anticipates a lessee would
send them to repurposing or recycling facilities. Depending on the needs at the time, a lessee may leave
in place other onshore facilities for possible future use or demolish them, recycling associated materials.

Offshore Activities and Facilities

Decommissioning of the WTGs and OSSs would typically follow a “reverse installation” process. Any
buried offshore export cables and array cables would either be retired in place or removed from the
seabed. The decision regarding whether to remove these cables and any overlying cable protection
would be made in consultation with federal, state, and municipal resource agencies and would
potentially be subject to additional environmental review.

21.3 Alternative C (Proposed Action) — Adoption of Mitigation Measures

Alternative C, the Proposed Action, is BOEM’s prospective adoption of a suite of program-level
mitigation measures that could be applied to activities associated with Alternative B to reduce or avoid
potential impacts. Alternative C’s design parameters and activities are identical to those of Alternative B.
This alternative, therefore, analyzes the change in impacts from Alternative B. Table 2-3 summarizes the
mitigation measures that make up the Proposed Action; for full wording of each measure, refer to
Appendix E, Mitigation.

Table 2-3. Summaries of proposed mitigation measures (Alternative C)

Measure ID Measure Summary

MM-1 Near real-time PAM monitoring and alert system for cetaceans
MM-2 Long-term PAM monitoring
MM-3 Marine Mammal and Sea Turtle entanglement avoidance/prevention
MM-4 Vessel Speed Limit
MM-5 Low Visibility Monitoring Plan
MM-6 Berm survey and report
MM-7 Vessel noise reduction guidelines
MM-8 Protected Species Observers
MM-9 Avoid the use of SF-6
MM-10 Reducing emissions from vessels, equipment, and vehicles engaged in activities on the OCS
MM-11 Vessel transit
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Measure ID Measure Summary

MM-12 Seasonal cut-in

MM-13 Avian and bat annual reporting

MM-14 Bird and bat monitoring plan

MM-15 Bird and bat tracking system

MM-16 Bird-deterrent devices and plan

MM-17 Light impact reduction for birds

MM-18 Bird and bat conservation strategy

MM-19 Anchoring Plan

MM-20 Sensitive Marine Species Characterization and Monitoring Plan

MM-21 Scour and cable protection plan

MM-22 Fisheries Compensatory Mitigation

MM-23 Fisheries Communication Plan and Liaison

MM-24 Fisheries Community Involvement

MM-25 Environmental Justice (EJ) Communications Plan

MM-26 Environmental Justice (EJ) Mitigation Plan

MM-27 Fisheries ‘Mitigétion—Potential Obstructions from Submarine Cable Installation and
Decommissioning

MM-28 Marine cultural resources avoidance or additional investigation

MM-29 Terrestrial archaeological resource avoidance or additional investigation

MM-30 Section 106 mitigation fund

MM-31 Ancient §ubmferged landform feature (ASLF) monitoring program and marine archaeological
post-review discovery plan

MM-32 Shared transmission corridor

MM-33 Post-installation cable monitoring

MM-34 Electrical shielding on underwater cables

MM-35 High frequency (HF) radar interference mitigation agreement

MM-36 Oceanographic monitoring plan

MM-37 Monitoring on strategically placed WTGs

MM-38 Trailing suction hopper dredge mitigation

MM-39 Monitoring impacts on scenic and visual resources

MM-40 Regional and federal monitoring and survey program

2.2 Alternatives Considered but Not Analyzed in Detail

Several commenters during the PEIS scoping period suggested alternatives for consideration in this PEIS.
BOEM considered these alternatives (summarized in Table 2-4) and excluded them from detailed
analysis because they did not meet the purpose and need. Table 2-4 includes a brief discussion of the
reasons for their elimination, as prescribed in CEQ regulations at 40 CFR 1502.14(a) and DOI regulations
at 43 CFR 46.420(b-c).
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In addition to meeting the purpose and need of the Proposed Action, alternatives analyzed in detail in

this PEIS must be technically and economically feasible, have substantially different impacts from the

other alternatives, and have sufficient scientific evidence to support an analysis.

Table 2-4. Alternatives considered but not analyzed in detail

Justification for Dismissal

Alternative Dismissed

Land-based energy alternatives: Various
commenters during the PEIS scoping process
suggested BOEM consider land-based energy
production alternatives instead of offshore wind.
The commenter was interested in how the energy
production anticipated from the Proposed Action
would compare to different types of onshore
renewable energy.

Variations on this theme from other commenters
included suggestions that BOEM consider clean
incinerators, microgrids, and thorium nuclear
reactors.

The proposed alternative is outside of BOEM'’s jurisdiction.

Onshore energy projects are being developed and
permitted by other agencies with jurisdiction. Additionally,
the proposed alternative does not meet the purpose and
need for this PEIS, which is to analyze potential impacts of
offshore wind development in the Humboldt and Morro
Bay leased areas and application of programmatic
mitigation measures.

Based on the RPDE, the Proposed Action would have an
estimated maximum generating capacity of between 3.75
GW and 11.5 GW.5 For comparison, in 2019, the state of
California had 14.1 GW of hydropower, 12.5 GW of utility-
scale solar, 8 GW of customer solar, 6 GW of onshore wind,
and 2.4 GW of nuclear (California Energy Commission
2022). A comparison of renewable energy based on land
use intensity was not provided due to lack of readily
accessible data and because land use requirements vary
depending on the specific technology used and site-specific
factors. However, for perspective, two of the larger solar
facilities in California have a combined capacity of 0.8 GW
and occupy approximately 6,000 acres.®

Demonstration wind farm: One commenter
suggested that BOEM consider a demonstration
wind farm alternative to better evaluate impacts
and mitigation measures, prior to full build-out of
the Humboldt and Morro Bay leased areas.

The purpose of this PEIS is not to approve any projects.
BOEM will not decide to approve a COP until a lessee
submits a COP and BOEM completes project-level NEPA
review. Moreover, a demonstration wind farm does not
address a specific environmental or socioeconomic concern.

Full build-out alternative: Commenters proposed
the PEIS consider “full build-out" of wind energy
offshore California/the west coast, potentially
examining the Biden administration's goal of 30
GW offshore energy by 2030 and 15 GW floating
offshore energy by 2035 and/or the State of
California's goal of 5 GW of floating offshore
generation by 2030.

Consideration of build-out scenarios beyond what is
detailed in the RPDE are too speculative to be considered
reasonably foreseeable due to many unknowns, including
but not limited to tower height, spacing, generating
capacity, onshore infrastructure, and other factors.
Furthermore, consideration of such scenarios would not
change the analysis in the PEIS or result in different
mitigation measures.

A minimum footprint alternative: One commenter
suggested a minimum footprint alternative that
considers the minimum number of turbines
necessary to achieve the state's goal of 25 GW by
2045. Another comment recommended that the

The intent of this PEIS is to analyze impacts of maximum
site utilization in the five leased areas. This PEIS will not by
itself support approval of any specific project. However, the
PEIS may identify sensitive resources, as well as mitigation
measures to avoid these resources where practicable. This

6 The two solar facilities mentioned are the Aquamarine Solar Project (SCH# 2019059082) and the Mount Signal

and Calexico Solar Project (SCH# 2011071066).

Proposed Action and Alternatives 2-14 USDOI | BOEM



Alternative Dismissed

Justification for Dismissal

PEIS analyze alternative project sizes to reduce
potential impacts.

will inform both lessee’s COPs as well as BOEM’s
subsequent project-level NEPA review.

Turbine spacing alternative: A commenter
suggested that BOEM analyze alternative spacing
between turbines that might create vessel or
fishing corridors, including vessel transit for
emergencies, through the lease areas.

As lessees will not propose turbine until their COPs, this
PEIS analyzes a representative project with a range of
turbine spacing from 0.5-1.6 nm. Mitigation measures
propose consistent turbine layouts across adjacent leased
areas and increased spacing as ways to reduce potential
impacts.

Alternative anchor and fill methods: A commenter
suggested that BOEM analyze alternative anchor
and fill methods that minimize impacts.

The PEIS analyzes several potential anchor types that may
be used. Anchor types ultimately used will depend on
mooring configuration, soil type, and other environmental
factors.

Alternative export and interarray cable
configurations: Two commenters suggested that
BOEM analyze different configurations for export
and interarray cables to avoid impacts.

The PEIS analyzes a range of export and interarray cable
characteristics including cable length, diameter,
configuration, burial depth, and installation methods. A
mitigation measure will analyze the benefits of co-locating
infrastructure and shared transmission infrastructure
wherever practicable to reduce impacts.

Alternative OSS designs: A commenter suggested
that BOEM analyze alternative designs for OSSs
that include alternative cooling designs to the
open loop cooling that was analyzed in the NY
Bight Draft PEIS.

This PEIS provides a high-level analysis of several OSSs that
may be used in the five leased areas. The COP-specific NEPA
document will include a more detailed analysis of potential
impacts resulting from the chosen OSS design.

2.3 Impact-Producing Factors

BOEM completed a study on the North Atlantic OCS of impact-producing factors (IPFs) to consider in an
offshore wind development planned activities scenario (BOEM 2019). This document incorporates that

study by reference. BOEM has reviewed these factors and determined that nearly all are relevant to all

phases of prospective floating wind energy infrastructure for the Pacific OCS. Table 2-5 provides brief

descriptions of the primary IPFs involved in this analysis, including examples of sources or activities that

result in each IPF.

Table 2-5. Primary IPFs addressed in this analysis

IPF Sources or Activities Description
Accidental e Mobile sources (e.g., vessels) Refers to unanticipated release or spills into receiving
releases e Construction and O&M of waters of a fluid or other substance, such as fuel,
onshore or offshore stationary hazardous materials, suspended sediment, trash, or
sources (e.g., WTGs, OSSs, debris.
transmission lines, and Accidental releases or spills are distinct from routine
interarray cables) discharges (e.g., effluents that are restricted via
treatment and monitoring systems and permit
limitations).
Air emissions e Combustion-related stationary Refers to emission sources that emit regulated air
or mobile emission sources (e.g., | pollutants (gaseous or particulate matter) into the
generators [both on/offshore], atmosphere. Emissions can occur on- and offshore.
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Sources or Activities

Description

or support vessels, vehicles, and
aircraft)

Non-combustion related
sources, such as leaks from tanks
and switchgears

Anchoring

Anchoring of floating offshore
structures including WTGs, OSSs,
scour/cable protection, and
HVDC converter cooling systems
Anchoring of vessels

Refers to seafloor disturbances (anything below Mean
Higher High Water [MHHW]) related to any offshore
construction or maintenance activities.

Refers to an activity or action that disturbs or attaches
objects to the seafloor.

Cable installation
and maintenance

Dredging or trenching

Cable placement

Seabed profile alterations
Sediment deposition and burial
Cable protection of concrete
mattress and rock placement

Refers to seafloor disturbances (anything below
MHHW) related to the installation and maintenance of
new offshore submarine cables.

Cable placement methods include trenchless
installation (such as HDD), direct pipe and auger

bore), jetting, vertical injection, control flow
excavation, trenching, and plowing.

Discharges/
intakes

Vessels

Structures

Onshore point and non-point
sources

Dredged material ocean disposal
Installation, operation, and
maintenance of submarine
transmission lines, cables, and
infrastructure

HVDC converter cooling system

Refers to routine permitted operational effluent
discharges of pollutants to receiving waters. Types of
discharges may include bilge water, ballast water,
deck drainage, gray water, fire suppression system
test water, chain locker water, exhaust gas scrubber
effluent, condensate, seawater cooling system intake
and effluent, and HDD fluid. Water pollutants include
produced water, manufactured or processed
hydrocarbons, chemicals, sanitary waste, and deck
drainage. Rainwater, freshwater, or seawater mixed
with any of these constituents is also considered a
pollutant.

These discharges are restricted to uncontaminated or
properly treated effluents that require best
management practice or numeric pollutant
concentration limitations as required through U.S.
Environmental Protection Agency (USEPA) National
Pollutant Discharge Elimination System (NPDES)
permits or USCG regulations.

Refers to the discharge of solid materials, such as the
disposal of sediment at approved offshore disposal or
nourishment sites and cable protection. Discharge of
dredged or fill material in the territorial seas may be
regulated through the Clean Water Act (CWA).
Refers to entrainment/impingement as a result of
intakes used by cable laying equipment and in HVDC
converter cooling systems.

Electromagnetic
fields and cable
heat

Substations

Power transmission cables
Interarray cables
Electricity generation

Power-generation facilities and cables produce
electric fields (proportional to the voltage) and
magnetic fields (proportional to flow of electric
current) around the power cables and generators.
Three major factors determine levels of the magnetic
and induced electric fields from offshore wind energy
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Sources or Activities Description

projects: 1) the amount of electrical current being
generated or carried by the cable, 2) the design of the
generator or cable, and 3) the distance of organisms
from the generator or cable.
Refers to thermal effects of the transmission of
electrical power, dependent on cable design and
burial depth.
Gear utilization e Monitoring surveys Refers to capture, collection, and entanglement of
e Site assessment and post- marine species during monitoring surveys. Habitat
construction surveys (i.e., impacts from biological/fisheries survey activities.
geophysical, geological) Refers to entanglement and bycatch during
monitoring surveys and site assessment and post-
construction surveys.
Invasive species | e Mobile sources (e.g., vessels, Refers to unanticipated release of invasive species
ballast water) into receiving waters.
Land disturbance |e Vegetation clearance Refers to land disturbances (above MHHW) during
e Excavation onshore construction activities.
e Grading
e Placement of fill material
Lighting e Vessels or offshore structures Refers to lighting associated with offshore wind
above or under water development and activities that use offshore vessels
e Onshore infrastructure and that may produce light above the water onshore
and offshore, as well as underwater.
Noise e Aircraft Refers to noise from various sources, and includes
e Vessels sound pressure, particle motion, and substrate
e Turbines vibration effects. Commonly associated with
e Geophysical and geotechnical construction activities, G&G surveys, and vessel
(G&G) surveys traffic. May be impulsive (e.g., pile driving) or broad
e O&M spectrum and continuous (e.g., from Project-
e Onshore and offshore associated marine transportation vessels). May also
construction be noise generated from turbines themselves or
e Vibratory and impact pile driving | interactions of the turbines with wind and waves.
e Drilling
e Dredging and trenching
e UXO detonations and
deflagration
e UXO surveys
Port utilization e Expansion and construction Refers to activities or actions associated with port
e Maintenance activity, upgrades, or maintenance that occur only as a
e Use result of a project from increased economic activity.
e Revitalization Includes activities related to port expansion and
construction, such as placement of dredged materials,
dredging to deepen channels for larger vessels, and
maintenance dredging.
Presence of e Onshore structures including Refers to the post-construction, long-term, and
structures towers and transmission cable permanent presence and operation of onshore or
infrastructure offshore structures.
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Sources or Activities Description

Floating offshore structures
including WTGs, OSSs, HVDC
converter cooling systems
Scour/cable protection

Traffic .

Aircraft Refers to marine and onshore vessel and vehicle use,
Vessels (construction, O&M, including use in support of surveys such as

surveys) geophysical and geotechnical, fisheries monitoring,
Vehicles and biological monitoring surveys. Refers to

Towed arrays/equipment interaction of traffic with species.

2.4 Non-Routine Activities and Events

Alternatives B and C consider several non-routine activities and events to better analyze prospective

impacts. Such activities or events could include corrective maintenance activities, collisions of vessels

with other vessels or marine life, allisions (a vessel striking a stationary object) involving vessels and

WTGs or 0OSSs, cable displacement or damage by anchors or fishing gear, chemical spills or releases,

severe weather and other natural events, seismic activity, and terrorist attacks. These activities or

events are impossible to predict with certainty. Table 2-6 provides a brief assessment of each of these

potential events or activities.

Table 2-6. Non-routine activities and events

Non-Routine

Activity or Event

Description

Corrective
maintenance
activities

These activities could be required as a result of low-probability events, or as a result of
unanticipated equipment wear or malfunction. Key project components would typically be
stored at a nearby O&M facility to allow for expeditious repairs.

Collisions and
allisions

These could result in spills (described below) or injuries or fatalities to wildlife (addressed

in Chapter 3, Affected Environment and Environmental Consequences). Collisions and

allisions are anticipated to be unlikely based on the following factors.

e USCG requirements for lighting on vessels

e The lighting and marking plan that would be implemented

e USCG requirement for aids to navigation, such as channel markers, safety signage, and
buoys

e NMFS vessel speed restrictions

e The proposed spacing of WTGs and OSSs

e The inclusion of proposed project components on navigation charts

Cable displacement
or damage by vessel
anchors or fishing
gear

This could result in safety concerns and economic damage to vessel operators and may
require corrective action by lessees such as the need for one or more cable splices to an
export or array cable(s).

Proposed Action and Alternatives 2-18 USDOI | BOEM



Non-Routine
Activity or Event

Description

Chemical spills or
releases

For offshore activities, these include inadvertent releases from refueling vessels, spills from
routine maintenance activities, and any more significant spills resulting from a catastrophic
event. All vessels would be certified to conform to vessel O&M protocols designed to
minimize risk of fuel spills and leaks. Lessees would prepare an Qil Spill Response Plan
(OSRP) and would be required to comply with USCG and BSEE regulations relating to
prevention and control of oil spills. Onshore, releases could occur from construction
equipment or HDD activities. All wastes generated onshore would comply with applicable
state and federal regulations, including the Resource Conservation and Recovery Act and
the Department of Transportation Hazardous Materials regulations.

Severe weather and
natural events

The Humboldt and Morro Bay leased areas are subject to weather extremes, such as
storms, which may impose hydrodynamic load and sediment scouring. The stability of the
floating foundations and strength of the mooring systems would need to be sufficient to
safely withstand storms and wave action to avoid damage or toppling of floating facilities.
The engineering specifications of the WTGs and their ability to sufficiently withstand
weather events is independently evaluated by a certified verification agent when
reviewing the Facility Design Report and Fabrication and Installation Report according to
international standards. One of these standards calls for the structure to be able to
withstand a 50-year return interval event. An additional standard includes withstanding 3-
second gusts of a 500-year return interval event, which would correspond to Category 5
hurricane windspeeds. If severe weather caused a spill or release, the actions outlined
above would help reduce potential impacts. Severe flooding or coastal erosion could
require repairs; impacts of such repairs would be expected to be similar to those
associated with construction. While highly unlikely, structural failure of a WTG (i.e., loss of
a blade or tower collapse) would result in temporary hazards to navigation, such as the
need to avoid floating debris. Structural failure could also pose other risks similar to
accidental releases of debris, including potential injury to species and debris washing up
onshore.

Seismic activity

The Humboldt and Morro Bay leased areas are located along the California continental
margin, which is tectonically active. Humboldt County is in the second-highest of five
seismic zones specified by the California Uniform Building Code. The Cascadia Subduction
Zone offshore Humboldt County is capable of producing earthquakes of magnitude 8 to 9
(Humboldt County 2017). Earthquakes have also been documented near the Morro Bay
leased areas, including magnitude 5.8 and 6.0 earthquakes in 1969 and a magnitude 7
earthquake in 1927 (Walton et al. 2021). Due to strong seismic potential, the impact of
seismic hazards such as earthquakes and tsunamis will be considered during design and
construction to ensure floating foundations and mooring systems are designed to
withstand such events. The prospective impacts of a major earthquake and associated
tsunamis on floating wind turbines are unknown but could result in structural failure of a
WTG. It is likely that anchors and export cable corridors would experience shaking and
possible displacement. If anchors were to become dislodged, they would likely drag across
the seafloor impacting benthic habitats and organisms.

Terrorist attacks

BOEM considers these unlikely, but impacts could vary depending on the magnitude and
extent of any attacks. The actual impacts of this type of activity would be the same as the
outcomes listed for severe weather and natural events. Therefore, terrorist attacks are not
analyzed further.
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2.5 Summary and Comparison of Impacts by Alternative

Table 2-7 summarizes and compares the impacts under the Proposed Action and other alternatives
assessed in Chapter 3. Each Chapter 3 resource section describes anticipated impacts. For Alternatives B
and C, impacts would be the same for one representative project in each region (Humboldt and Morro
Bay) or for five projects, unless otherwise stated.
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Table 2-7. Summary and comparison of impacts among alternatives

Resources

Alternative A — No Action

Alternative B — Development with No
Mitigation Measures

Alternative C (Proposed Action —
Adoption of Mitigation Measures

Greenhouse Gas
Emissions

3.2.1 Air Quality and

Existing environmental trends and ongoing

activities would continue to affect air
quality. Ongoing activities would continue
to have regional air quality impacts
primarily through air pollutant emissions,
accidental releases, and climate change.
Ongoing activities would likely result in
impacts on air quality because of air
pollutant emissions and GHGs.

Alternative B could have a net decrease in

overall emissions for the region compared
to emissions from conventional fossil-fuel
power plants. Alternative B would result in
air quality impacts during construction,
maintenance, and decommissioning, but
there would be a beneficial impact on air
quality in the surrounding region to the
extent that the wind energy produced
would displace energy produced by fossil-
fuel power plants.

Alternative C would result in the same

impacts and beneficial impacts as
Alternative B; however, emissions (related
to construction) could be reduced through
mitigation measures.

3.2.2 Water Quality

Water quality would continue to follow
current regional trends and respond to
ongoing environmental and commercial
activities, including climate change.
Ongoing activities would likely result in
temporary impacts primarily through
accidental releases and sediment
suspension related to vessel traffic, port
utilization, presence of structures,
discharges/intakes, and land disturbance.

Alternative B would likely have impacts
across several IPFs, including accidental
releases, invasive species, and anchoring.

Alternative C would result in the same
impacts as Alternative B; mitigation
measures would reduce impacts of trash
and debris, anchoring, sediment
disturbance, and ballast water discharge.

3.3.1 Bats

Bats would continue to be affected by
existing environmental trends and ongoing
activities. Ongoing activities would have
temporary, long-term, and permanent
impacts (disturbance, displacement,
injury, and mortality) on bats primarily
through noise, lighting, presence of
structures, traffic, and climate change.

Alternative B would likely have impacts on
bats. The most acute risk would be from
operation of the offshore WTGs, which
could lead to long-term impacts (injury
and/or mortality). Impacts are anticipated
to be more likely during spring and fall
migration when higher numbers of bats
have been documented offshore.
However, there is currently insufficient
data on bat presence, abundance, and
behavior in the OCS to quantify these
impacts.

Alternative C would result in the same
impacts as Alternative B; however,
mitigation measures under Alternative C
may reduce impacts on bats in the
offshore environment, though the extent
of any reduction would depend on project-
level detail not available at the
programmatic stage.
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Resources

Alternative A — No Action

Alternative B — Development with No
Mitigation Measures

Alternative C (Proposed Action —
Adoption of Mitigation Measures

existing environmental trends and ongoing
activities. Ongoing activities would
continue to have temporary and
permanent impacts (disturbance,
displacement, injury, mortality, habitat
degradation, habitat alteration) primarily
through construction and climate change.

depending on the offshore lighting
scheme, the duration and timing of
construction activities, and affected
species. Operation of the offshore WTGs
would pose the largest risk and could lead
to long-term impacts (mortality and
displacement). Alternative B could also
result in increased foraging opportunities
for some marine birds.

3.3.2 Benthic Ongoing activities such as repetitive Alternative B would likely have impacts on | Alternative C would result in the same

Resources channel deepening, dredging, trawling for | benthic resources. Beneficial impacts are | impacts as Alternative B; however,
commercial fisheries, and the ongoing expected for species that are able to mitigation measures may benefit benthic
installation and maintenance of submarine | colonize the newly added hard surfaces communities, especially sensitive species.
cables would continue to have short- and | and those attracted by new food sources | Beneficial impacts are also expected for
long-term impacts. Impacts on species or shelter. species that would colonize the newly
would be unavoidable but are not added hard surfaces and benefit from the
expected to result in population-level fish aggregation device. This may, in turn,
effects, especially if sensitive habitats are benefit species attracted to these areas
avoided and disturbances are temporally for food sources and shelter, increasing
and spatially distributed. the reef effect.

3.3.3 Birds Birds would continue to be affected by Alternative B would have impacts on birds | Alternative C would result in the same

impacts as Alternative B; however,
mitigation measures could reduce
potential impacts on birds. Alternative C
could also result in increased foraging
opportunities for some marine birds.

3.3.4 Coastal Habitat,
Fauna, and Wetlands

Ongoing activities would continue to have
temporary, long-term, and permanent
impacts (disturbance, displacement,
injury, mortality, and habitat conversion)
on coastal habitat and fauna. Land
disturbance from onshore development
would cause temporary and permanent
loss of wetlands. Permanent wetland
impacts would likely occur, requiring
compensatory mitigation because climate
change is predicted to affect coastal
habitat and fauna.

Alternative B would have impacts on
coastal habitat, fauna, and wetlands,
depending on the amount and quality of
coastal habitat altered or removed and the
area/type of wetlands affected (if any) and
duration of impact. Any identified wetland
impacts would be subject to mitigation
requirements set forth in the Clean Water
Act Section 404(b)(1) guidelines of
avoidance, minimization, and
compensatory mitigation, likely reducing
such impacts.

Alternative C would result in the same
impacts as Alternative B; however,
mitigation measures could reduce some
impacts associated with cable installation
and maintenance, EMFs and cable heat,
and noise. Impacts on wetlands would
remain similar and remain subject to Clean
Water Act requirements/associated
minimization and mitigation.
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Resources

Alternative A — No Action

Alternative B — Development with No
Mitigation Measures

Alternative C (Proposed Action —
Adoption of Mitigation Measures

3.3.5 Fishes,
Invertebrates, and
Essential Fish Habitat

Ongoing activities would continue to have
temporary and permanent impacts on
fishes, invertebrates, and EFH primarily
through climate change, commercial
fishing activities, dredging, anthropogenic
noise, new cable installation, invasive
species, port improvements, and the
presence of structures.

Alternative B would result in impacts,
depending on the IPF and which leased
areas would be developed. Alternative B
would result in the potential loss of HAPCs
in leased areas. For both project scenarios,
beneficial impacts are expected for species
that can colonize newly added hard
surfaces.

Alternative C would result in the same
impacts as Alternative B; although
mitigation measures would reduce
impacts. For both project scenarios,
beneficial impacts are also expected for
species that can colonize newly added
hard surfaces.

3.3.6 Marine
Mammals

Ongoing activities such as climate change
would continue to affect marine mammal
foraging and reproduction through
changes to the distribution and abundance
of marine mammal prey.

Alternative B would have impacts on
mysticetes, odontocetes, pinnipeds, and
fissipeds, with potentially beneficial
impacts on odontocetes and pinnipeds
though such benefits may be offset by
increased entanglement risk with WTG
structures/moorings.

Alternative C would result in the same
impacts as Alternative B; however,
mitigation measures would reduce
impacts for mysticetes, odontocetes,
pinnipeds, and fissipeds. Potentially
beneficial impacts would occur for
odontocetes and pinnipeds.

3.3.7 Sea Turtles

Sea turtles would continue to be affected
by existing environmental trends and
ongoing activities. In addition to climate
change, BOEM expects a range of sea
turtle impacts (disturbance, displacement,
injury, mortality, and reduced foraging
success).

Alternative B would result in impacts on
sea turtles. Beneficial impacts are
expected from the presence of structures
primarily due to an increase in foraging
opportunity due to the reef effect. These
beneficial effects could be offset by
increased risk of entanglement due to
derelict fishing gear on the structures.

Alternative C would result in the same
impacts as Alternative B; however,
mitigation measures would reduce some
impacts. Impacts under Alternative C
would not affect the continued viability of
any sea turtle populations. Beneficial
impacts are expected from the presence
of structures/reef effect.

3.4.1 Commercial
Fisheries and For-Hire
Recreational Fishing

Ongoing activities would continue to have
temporary to long-term impacts on
commercial fisheries and for-hire
recreational fishing. The extent of impacts
would vary by fishery due to differing
target species, gear type, and location.

Alternative B would result in impacts on
commercial fisheries and for-hire
recreational fishing overall. Beneficial
impacts on for-hire recreational fishing
may also occur based on the potential
bolstering of for-hire recreational fishing
opportunities due to the reef effect. Such
benefits would depend on the ability of
fore-hire vessels to safely fish around
structures and would be limited to for-hire
vessels capable of making longer trips that

Alternative C would result in the same
impacts as Alternative B; however,
mitigation measures would reduce
impacts although impacts on commercial
fisheries and for-hire recreational fishing
would be similar, overall. Under
Alternative C, beneficial impacts on for-
hire recreational fishing may also occur
based on the potential bolstering of for-
hire recreational fishing opportunities due
to the reef effect.
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Resources

Alternative A — No Action

Alternative B — Development with No

Alternative C (Proposed Action —

Mitigation Measures

would be required to reach the leased
areas.

Adoption of Mitigation Measures

3.4.2 Cultural
Resources

Cultural resources would continue to be
affected by existing environmental trends
and ongoing activities. Ongoing activities
would continue to have temporary, long-
term, and permanent impacts (marine,
terrestrial, and visual) on cultural
resources in the Affected Environment
through seabed, terrestrial, and visual
disturbance.

Alternative B would likely result in impacts
on cultural resources because the
increased amount of development
increases the likelihood that impacts
would be physically damaging or cause
permanent setting changes, and that such
impacts would occur on a greater number
of cultural resources.

Alternative C would result in the same
impacts as Alternative B. Adoption of
mitigation measures could enable a more
consistent process, allowing the future
COP-specific NEPA and NHPA reviews,
consultations, and plans to be focused on
project-specific impacts. However, at this
programmatic stage, more conclusive
determinations of the effectiveness of
mitigation are not possible; therefore,
their impact on cultural resources have yet
to be determined.

3.4.3 Demographics,
Employment, and
Economics

Tourism, recreation, and ocean-based
industries such as marine transportation
would continue to be important
components of the regional economies.
Ongoing activities would continue to have
impacts on demographics, employment,
and economics in the Affected
Environment. Beneficial impacts on
demographics, employment, and
economics would occur from the
continued operation of existing sectors in
the ocean economy.

Alternative B would result in impacts on
demographics, employment, and
economics through job creation and
increased business revenue. Effects could
be offset by beneficial effects on regional
economies from increased economic
activity and employment associated with
the development of offshore wind energy
in the regions of greatest port and
manufacturing activity.

Under Alternative C, impacts on
demographics, employment, and
economics would likely remain the same
as Alternative B, i.e., impacts through job
creation and increased business revenue.

3.4.4 Environmental
Justice

Numerous ongoing activities, both on- and
offshore, would continue to affect
environmental justice communities in the
Affected Environment. Additional impacts
would be driven by the effects of climate
change and the ability for coastal
communities to readily adapt to
population migration (housing

Alternative B would have impacts on
environmental justice communities.
Alternative B may also result in beneficial
impacts from port expansion/use resulting
from positive contributions to
employment and revenue from offshore
wind energy development activities. In
addition, the potential long-term health

Under Alternative C, impacts on
environmental justice communities would
be slightly reduced compared to
Alternative B as a result of mitigation,
including the measure intended to lessen
impacts on commercial and for-hire
recreational fishing.
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Resources

Alternative A — No Action

Alternative B — Development with No

Alternative C (Proposed Action —

disruptions), sea level rise, and storm
surge threats.

Mitigation Measures

benefits associated with displacement of
energy produced by fossil-fueled power
plants would have beneficial health effects
to the extent that current health issues are
related to fossil-fuel power plants.

Adoption of Mitigation Measures

3.4.5 Tribal Values and
Concerns Analysis

Ongoing activities would continue to have
temporary, long-term, and permanent
impacts on resources of Tribal value and
concern in the prospective Affected
Environment through seabed, terrestrial,
and visual disturbances and intrusions.

Alternative B would result in impacts with
the degree or extent of impacts
anticipated to be greater in proportion to
the level of development. Greater
economic activity in ports could have
beneficial impacts on Tribal communities
and, in turn, resources of Tribal value and
concern.

Impacts of one or five representative
projects would be due to the extent of
onshore and offshore development that
could introduce physical and visual
impacts on resources of Tribal value and
concern.

Under Alternative C, adherence to
mitigation measures could lessen impacts
on resources of Tribal value and concern,
but given numerous uncertainties about
the location, nature, and extent of such
resources, impacts would, at this
programmatic stage, remain the same as
Alternative B— impacts with the potential
for beneficial economic impacts for either
one or five representative projects.

3.4.6 Land Use and
Coastal Infrastructure

Land use and coastal infrastructure would
continue to be affected by existing
environmental trends and ongoing
activities, as well as climate change.

Alternative B would likely have impacts
because of increased onshore land
disturbance and infrastructure, as well as
beneficial impacts from port utilization.

Alternative C would result in the same
impacts and beneficial impacts as
Alternative B. The mitigation measure that
would be implemented under Alternative
C may slightly reduce overall impacts on
land use by minimizing temporary
construction impacts.

3.4.7 Navigation and
Vessel Traffic

Navigation and vessel traffic would
continue to be affected by existing
socioeconomic trends and ongoing
activities. Under the No Action Alternative,
ongoing activities would continue to have
short- and long-term impacts on
navigation and vessel traffic, primarily
through the IPFs of anchoring, cable

Alternative B would result in impacts.
Needed port upgrades for offshore wind
development would contribute to baseline
traffic levels. Impacts on vessels not
associated with developed leased areas
include changes in navigation routes,
delays in ports, degraded radar signals,
and increased difficulty of offshore search

Alternative C would result in the same
impacts as Alternative B, including
anchoring and the remaining IPFs, as
impacts cannot be fully avoided. The
mitigation measures that would be
implemented under Alternative C could
reduce impacts associated with cable
installation, presence of structures, and
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Resources

Alternative A — No Action

Alternative B — Development with No

Alternative C (Proposed Action —

installation and maintenance, port
utilization, and vessel traffic.

Mitigation Measures

and rescue or surveillance missions in each
of the lease areas, all of which would
increase navigational safety risks.
Commercial deep-draft vessels would
choose to avoid the leased areas
altogether, leading to potential funneling
of vessel traffic along leased-area borders.
In addition, increased potential for marine
accidents, which may result in injury, loss
of life, and property damage, could
produce disruptions for ocean users.

Adoption of Mitigation Measures

vessel traffic depending on project-level
details.

3.4.8 Other Uses
(Marine Minerals,
Military Use, Aviation,
Scientific Research and
Surveys)

Other uses would continue to be affected
by existing environmental trends and
activities. Existing operations nearshore
and on the OCS could increase vessel
traffic and navigational complexity of the
region.

Alternative B would result in impacts on
other uses.

The construction of WTGs would result in
increased navigational complexity and
increased allision risk. The presence of
WTGs in the line of sight could interfere
with radar systems.

The seafloor footprint of WTG anchors and
the presence of offshore export cables
would affect existing cables and pipelines.
Scientific research and surveys would be
affected, particularly for NOAA surveys
supporting commercial fisheries and
protected-species research programs.

Alternative C would result in the same
impacts as Alternative B. The mitigation
measures that would be implemented
under Alternative C would reduce impacts
on radar systems relative to Alternative B.

3.4.9 Recreation and
Tourism

Under the No Action Alternative,
recreation and tourism would continue to
be affected by existing environmental
trends and ongoing activities. Under
Alternative A, impacts of ongoing activities
would continue to have effects on
recreation and tourism in the Affected
Environment. The extent of impacts on
recreational fisheries would vary by fishery

Alternative B would have impacts due to
increased anchoring, cable installation and
maintenance, and presence of structures.

Alternative C would result in the same
impacts as Alternative B. Mitigation
measures could reduce impacts on
recreation and recreational fishing by
ensuring environmental cleanliness and
navigational safety, ensuring minimal
habitat disruption, and minimizing
nighttime visual disturbances.
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Resources

Alternative A — No Action

Alternative B — Development with No

Alternative C (Proposed Action —

due to different target species, gear type,
and location of activity. These effects
would primarily stem from climate
change, with fisheries-management
agencies expected to adjust to shifting
distributions and other climate-related
factors.

Mitigation Measures

Adoption of Mitigation Measures

3.4.10 Scenic and
Visual Resources

Under the No Action Alternative, regional
trends and activities would continue, and
scenic and visual resources would
continue to be affected by natural and
human-caused IPFs. The coastal
landscape’s character would change in the
short and long terms through natural
processes and ongoing activities that
would continue to shape onshore
features, character, and viewer
experience.

Alternative B would result in impacts, due
to view distances; minor to moderate
FOVs; strong, moderate, and weak visual
contrasts; clear-day conditions; and
nighttime lighting. Due to distance,
extensive FOVs, strong contrasts, large
scale of change, and level of prominence,
as well as heretofore undeveloped ocean
views, the representative projects would
affect the open ocean character unit and
viewer boating and cruise ship
experiences.

Alternative C would result in the same
impacts as Alternative B. Mitigation has
potential to avoid or reduce these impacts
by grouping transmission infrastructure
and developing and adhering to a visual
monitoring plan.

GHGs = greenhouse gases; EMFs = electromagnetic fields; EFH = essential fish habitat; HAPCs = Habitat Areas of Particular Concern; NHPA = National Historic Preservation Act;

FOVs = fields of view
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Chapter 3

Affected
Environment

and
Environmental
Consequences




This chapter describes the existing environmental baseline (or Affected Environment) for each resource
area (Sections 3.2.1 through 3.4.10). Each section discloses impacts from Alternatives A, B, and C as
described in Chapter 2, Proposed Action and Alternatives, including cumulative impacts, i.e., the
combined impact of the Proposed Action and alternatives when added to other past, present, or
reasonably foreseeable planned activities. Refer to the methodology and assumptions in Chapter 1,
Introduction, and Appendix C, Planned Activities Scenario.

3.1 Impact Analysis Terms and Definitions

Based on previous environmental reviews, subject-matter expert input, consultation efforts, and public
involvement, BOEM has identified the resources addressed in Sections 3.2, Physical Resources; 3.3,
Biological Resources; and 3.4, Socioeconomic Conditions and Cultural Resources, as those potentially
affected by the Proposed Action and alternatives. Each resource section includes descriptions and maps
of the Affected Environment, as well as descriptions of impacts.

3.1.1 Activities Terminology
This Draft PEIS uses the following categories of activities and environmental stressors.

e Non-offshore wind: Non-offshore wind includes (1) undersea transmission lines, gas pipelines, and
other submarine cables (e.g., telecommunications); (2) tidal energy projects; (3) dredging and port
improvement projects; (4) marine minerals use and ocean-dredged material disposal; (5) military
use; (6) marine transportation; (7) fisheries use, management, and monitoring surveys; (8) global
climate change; (9) oil and gas activities; (10) prospective designation of a national marine
sanctuary; and (11) onshore development activities. Appendix C describes these activities in greater
detail.

e Offshore wind: Planned offshore wind includes activities not part of the Proposed Action or action
alternatives that have an executed renewable energy lease but no approved COP or similar
approvals at the time of publication of this Draft PEIS.?

As of the publication date of this PEIS, there are no ongoing offshore wind activities in the Pacific OCS or

in state waters.

3.1.2 Impact Terminology

Overall determinations consider the context, intensity (i.e., severity), directionality (adverse or
beneficial), and duration of the effects. The Draft PEIS assumes that potential construction effects
generally diminish once construction ends. However, O&M activities could result in additional impacts

1 BOEM and western states (particularly California and Oregon) are in early stages of considering further offshore
wind energy development in the Pacific OCS and in state waters. As of the publication of this Draft PEIS, all such
activity is considered speculative, except for site assessment activity associated with two WEAs off Brookings and
Coos Bay, Oregon, for which BOEM published a draft EA in April 2024. Please refer to the draft EA for a discussion
of associated environmental effects: https://www.boem.gov/renewable-energy/state-activities/commercial-wind-
lease-issuance-pacific-outer-continental-shelf.
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during the anticipated 35-year life? of future Humboldt and Morro Bay offshore wind projects.
Additionally, Humboldt and Morro Bay lessees would have up to an additional 2 years to complete
decommissioning activities (i.e., removal of WTGs and related infrastructure).

When considering duration of impacts under NEPA, this Draft PEIS uses the following terms.

e Short-term effects: Effects lasting less than the duration of construction (up to 3 years).? Examples
of such effects include road closures or traffic delays during onshore cable installation. Once
construction is complete, these effects would end.

e Long-term effects: Effects lasting longer than the duration of construction (3 years) but less than the
life of the Humboldt and Morro Bay offshore wind projects (35 years). An example of such effects is
an anchorage or cable installation within the seabed, which could lead to loss of habitat. On removal
of such features during decommissioning, habitat, could likely return over time.

e Permanent effects: Effects lasting the life of the Humboldt and Morro Bay offshore wind projects
and beyond. An example would be the conversion of land to support new onshore facilities.

The analysis in this Draft PEIS focuses only on those resources that are likely to be affected by the
alternatives under consideration and resulting in significant or important effects (30 CFR 1502.16(a)).
Some impacts of the Humboldt and Morro Bay offshore wind projects may not be measurable at the
programmatic level, such as beneficial impacts on benthic resources due to artificial habitat or climate
change due to a reduction in greenhouse gas (GHG) emissions.

The Draft PEIS uses the following definitions to describe the impacts of the Proposed Action and each
alternative in relation to ongoing and planned activities.

e Undetectable: The impact contributed is so small that it is difficult or impossible to discern or
measure.

e Noticeable: The impact, while evident and measurable, is still relatively small in proportion to the
impacts from the Proposed Action or alternatives when combined with ongoing and planned
activities.

e Appreciable: The impact is measurable and constitutes a relatively large portion of the impacts from
the Proposed Action or alternatives when combined with ongoing and planned activities.

This Draft PEIS also considers the potential for beneficial impacts. A beneficial impact could occur in the
following circumstances for physical, biological, and cultural resources.
e Improvement in ecosystem health.

e Favorable increase in the extent and quality of habitat for both special-status species and species
common to the Humboldt and Morro Bay project area.

2 For analysis purposes, BOEM assumes that the Humboldt and Morro Bay offshore wind projects would have an
operating period of 35 years (33 years from COP approval plus a 2-year extension).
3 For the purpose of analysis, BOEM assumes a 3-year construction period for each lease area.
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Favorable increase in populations of species common to the Humboldt and Morro Bay project area.
Improvement in air or water quality.

Limited spatial extent or short-term duration of improved protection of physical cultural resources.

Beneficial impacts could occur in the following circumstances for socioeconomic resources.

Improvement in human health.
Increase in employment (job creation and workforce development).
Improvements to infrastructure/facilities and community services.

Favorable economic improvement (increase in local business expenditures, gross domestic product,
labor income, property values, supply chain needs, and tax revenue).

Increase in tourism.

Improvements for individuals or communities that result from enhanced protection of cultural
resources.

Equitable access for underserved communities to beneficial effects.
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3.2 Physical Resources

3.21 Air Quality and Greenhouse Gas Emissions

This section discusses potential impacts on air quality from the Proposed Action, alternatives, and
ongoing and planned activities in the Affected Environment.

The Affected Environment (Figure 3.2.1-1) spans the lease areas, anticipated ports, and dispersion
characteristics of emissions from marine vessels and equipment anticipated to be used to support
offshore wind development. This includes the airsheds within 25 nm (46.3 kilometers) of the Humboldt
and Morro Bay WEAs and within 15 nm (27.8 kilometers) of potential onshore construction areas and
activities at anticipated ports/construction areas outside the OCS permit area. Given the dispersion
characteristics of emissions from marine vessels, equipment, vehicles, and other similar emission
sources that would be used during proposed construction activities, the maximum potential air quality
impacts would likely occur within a few miles of the emissions sources. For onshore areas, BOEM
selected the 15-nm (27.8-kilometer) distance to ensure that the locations of maximum potential air
quality impact would be considered.

The RPDE identified several ports along the west coast that may be used to support offshore wind
development. BOEM has confined its analysis for the Draft PEIS to the following five ports that have the
greatest potential to be affected by the level of activity anticipated as a result of the development
described in the RPDE: Port of Humboldt Bay, Port of San Luis, Port of Hueneme, Port of Long Beach, and
Port of Los Angeles. Figure 3.2.1-1 shows these ports. The Affected Environment includes the area
BOEM anticipates would be subject to San Luis Obispo Air Pollution Control District review! as part of
OCS air permitting under the Clean Air Act (CAA) (42 USC 7409) for prospective Morro Bay projects.

1 USEPA has delegated air quality permitting authority to the San Luis Obispo Air Pollution Control District.

Affected Environment and Environmental Consequences 3.2.1-1 UsSDOI | BOEM



128W 126°W 1248w
T T *
;' | =3
Del Norte
Siskiyou Modoc
QCSP 0561
()
_A“ 4
OCSPReE2—" 1/ &lpolt of Humboldt Shasta Lassen
Hun'ooldr Trirmty
;‘.- ' Tetama
S Plumss. B
t
—rivr a od
'22' W — - . 112:/(
;i ’Evc:‘r-tﬁ! =
2 Monterey “%‘L Karg i
af '\\‘ |
s |
OCSP.0563 —
>is - [
OCS:P 0564 r
OCS:R 0565 Port San Luis -4
Santa Barbara
Port Hueneme;‘ 1 // / f
=] : 3 = i y / !
B } y 'n-\-'u"m". T /
Los Angeles Of D] pEEel
4 ] V.
ya
; A 7/
122°W 20 W 118°W
Humboldt Leases [] Air Quality Affected Environment 0 WY
[ ] ocs-P0s61(63,338ac) A Port |
[] ocs-p0562(69,031ac) [Z] Carbon Monoxide Maintenance Area NV ut
Morro Bay Leases IE=1 PM 2.5 Nonattainment Area \
[ ] OCs-P0583 (80,082ac) [E= PM 2.5 Maintenance Area i
OCS-P 0564 (80,418 ac)  [IZ] PM 10 Nonattainment Area > AZ
OCS-P 0565 (80,418 ac) [ PM 10 Maintenance Area
Ozone Nonattainment Area

o 2 50
I . Miles
N

Ozone Maintenance Area

Figure 3.2.1-1. Air quality Affected Environment

Affected Environment and Environmental Consequences

3.2.1-2

Source: BOEM 2023; EPA 2011, 2013, 2016, 2022.

UsSDOI | BOEM



3.21.1 Description of the Affected Environment and Baseline Conditions

The Affected Environment includes the air above the Humboldt and Morro Bay lease areas and adjacent
OCS area, potential offshore and onshore export cable routes, potential sites for onshore features and
activities (substations, converter stations, construction staging areas, etc.), ports anticipated to be used
to support construction and O&M activities, and vessel transit routes between the ports and the lease
areas. Appendix M, Supplemental Information, provides information on climate and meteorological
conditions in the regions of the Humboldt and Morro Bay lease areas.

Regional air quality is measured in comparison to the NAAQS. To protect human health and welfare,
USEPA established NAAQS (pursuant to the CAA [42 USC 7409]) for several common pollutants, known
as criteria pollutants.? The criteria pollutants are carbon monoxide (CO), lead, nitrogen dioxide, ozone
(0s), particulate matter (PM) with diameter of 10 microns and smaller (PMiy), particulate matter with
diameter of 2.5 microns and smaller (PM;s), and sulfur dioxide (SO,). Table M.1-16 in Appendix M shows
the NAAQS.? USEPA has not established NAAQS for hazardous air pollutants (HAP) but regulates them
through emissions standards. The primary HAPs relevant to offshore wind energy development are 1,3-
butadiene, acetaldehyde, acrolein, benzene, diesel particulate matter (DPM), ethylbenzene,
formaldehyde, naphthalene, and polycyclic organic matter (FHWA 2023).

A component of PM that is of concern is DPM/diesel exhaust (DE) organic gases. DPM/DE is a complex
mixture of hundreds of constituents in either a gaseous or particle form. Gaseous components of DE
include CO,, oxygen, nitrogen, water vapor, CO, nitrogen compounds, sulfur compounds, and numerous
low-molecular-weight hydrocarbons. Among the gaseous hydrocarbon components of DE that are
individually known to be of toxicological relevance are several carbonyls (e.g., formaldehyde,
acetaldehyde, acrolein), benzene, 1,3-butadiene, polycyclic aromatic hydrocarbons (PAH), and nitro-
PAHs. DPM is composed of a center core of elemental carbon and adsorbed organic compounds, as well
as small amounts of sulfate, nitrate, metals, and other trace elements. DPM consists primarily of PM; s,
including a subgroup with a large number of particles having a diameter less than 0.1 micrometer.
Collectively, these particles have a large surface area, which makes them an excellent medium for
adsorbing organic compounds. Also, their small size makes them highly respirable and able to reach
deep into lung tissue. Several potentially toxicologically relevant organic compounds—including PAHs,
nitro-PAHSs, and oxidized PAH derivatives—are on the particles. On-road mobile sources, such as
automobiles and trucks, emit DE along with off-road mobile sources (e.g., diesel locomotives, marine
vessels, construction equipment). DPM is directly emitted from diesel-powered engines (primary PM)
and can be formed from the gaseous compounds emitted by diesel engines (secondary PM).

2 California has established state ambient air quality standards (CAAQS) that are similar to the NAAQS.

3 Emissions of lead from representative project sources would be negligible because lead is not a component of
liquid or gaseous fuels; accordingly, this PEIS does not analyze lead. Os is not emitted directly but is formed in the
atmosphere from precursor chemicals, primarily nitrogen oxides (NOx) and volatile organic compounds (VOC), in
the presence of sunlight. Potential impacts of a project on Os levels are evaluated in terms of NOx and VOC
emissions.
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Acute or short-term (e.g., episodic) exposure to DE can cause acute irritation (e.g., eye, throat,
bronchial), neurophysiological symptoms (e.g., lightheadedness, nausea), and respiratory symptoms
(e.g., cough, phlegm). Evidence also exists for an exacerbation of allergic responses to known allergens
and asthma-like symptoms. Information from available human studies is inadequate for a definitive
evaluation of possible non-cancer health effects from chronic exposure to DE. However, based on
extensive animal evidence, DE poses a chronic respiratory hazard to humans. USEPA has determined
that DE is likely to be carcinogenic to humans by inhalation and that this hazard applies to
environmental exposures.

USEPA designates all areas of the country as attainment, nonattainment, maintenance, or unclassifiable
for each criteria pollutant. An attainment area is an area where all criteria pollutant concentrations are
within all NAAQS. A nonattainment area does not meet the NAAQS for one or more pollutants.
Unclassifiable areas are those where attainment status cannot be determined based on available
information and are regulated as attainment areas. An area can be in attainment for some pollutants
and nonattainment for others. If an area was designated as nonattainment at any point in the last 20
years but currently meets the NAAQS, then the area is designated a maintenance area. Nonattainment
and maintenance areas are required to prepare a State Implementation Plan, which describes the
region’s program to attain and maintain compliance with the NAAQS. The USEPA Green Book (USEPA
2023a) and 40 CFR 81 describe the NAAQS attainment status of an area. California issues similar
designations for the CAAQS, available from the California Air Resources Board (CARB 2023). Attainment
status for criteria pollutants is determined through evaluation of air quality data from a network of
monitors.

The nearest onshore designated area to the Humboldt lease area is in western Humboldt County. This
area, including the Port of Humboldt, which BOEM anticipates would be used by representative projects
in the Humboldt Bay lease area, is an attainment area. The nearest onshore designated areas to the
Morro Bay lease areas are in southwestern Monterey County, western San Luis Obispo County, and
western Santa Barbara County. Monterey County and Santa Barbara County are designated
maintenance for the O3 NAAQS. San Luis Obispo County, including Port San Luis, which representative
projects in the Morro Bay lease areas could use, is designated attainment for all NAAQS. Ports that the
representative projects in the Morro Bay lease areas could use include Port Hueneme in Ventura
County, which is designated nonattainment for the O3 NAAQS; the Port of Los Angeles; and the Port of
Long Beach. The Ports of Los Angeles and Long Beach are in Los Angeles County, which is designated
nonattainment for Oz and maintenance for PMio, PM5 5, and CO. Figure 3.2.1-1 displays nonattainment
and maintenance areas* in the Affected Environment.

The CAA amendments directed USEPA to establish requirements to control air pollution from the Pacific
OCS. The OCS Air Regulations (40 CFR 55) establish the applicable air pollution control requirements
including provisions related to permitting, monitoring, reporting, fees, compliance, and enforcement for

4 The O3 nonattainment area shown in Figure 3.2.1-1 also includes the nonattainment area for the 1979 1-hour O3
NAAQS, which USEPA has revoked; however, this area still must meet the provisions of the former State
Implementation Plan for the 1-hour Os standard.
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facilities subject to the CAA. These regulations apply to OCS sources that are beyond state waters
boundaries. Projects within 25 nm (46.3 kilometers) of a state waters boundary must comply with the
air quality requirements of the nearest or corresponding onshore area, including applicable permitting
requirements.

The CAA defines Class | areas as certain national parks and wilderness areas where little degradation of
air quality is allowed. Class | areas consist of national parks larger than 6,000 acres (2,428 hectares) and
wilderness areas larger than 5,000 acres (2,023 hectares) in existence before August 1977. Projects
subject to federal permits are required to notify the federal land manager responsible for designated
Class | areas within 62 miles (100 kilometers) of a project.®> The federal land manager identifies
appropriate air quality—related values for the Class | area and evaluates the impact of a project on air
quality—related values. Table 3.2.1-1 lists Class | areas within 62 miles (100 kilometers) of each WEA and
the associated ports.

Table 3.2.1-1. Class | areas within 62 miles (100 kilometers) of each WEA and associated ports

Class | Area Distance (miles) from Nearest WEA or Port
Humboldt WEA

Redwood National Park 25
Marble Mountain Wilderness 61
Morro Bay WEA
Ventana Wilderness 26
San Gabriel Wilderness 36
San Rafael Wilderness 39
Cucamonga Wilderness 45
Pinnacles Wilderness 60

3.2.1.2 Impact Background for Air Quality

Table 3.2.1-2 lists issues and indicators used to assess air quality impacts. Accidental releases and air
emissions are contributing IPFs to impacts on air quality. Refer to Section 3.1.2, Impact Terminology, for
descriptions of beneficial impacts.

5 The 62-mile (100-kilometer) distance applies to notification and is not a threshold for use in evaluating impacts.
Impacts at Class | areas at distances greater than 62 miles (100 kilometers) may need to be considered for larger
emission sources if there is reason to believe that such sources could affect the air quality in the Class | area
(USEPA 1992).
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Table 3.2.1-2. Issues and indicators to assess impacts on air quality

Issue Impact Indicator
Compliance with Emissions (U.S. tons per year) during construction, operation, and decommissioning
NAAQS from marine vessels, vehicles, and equipment activity within 25 nm of the outer edge of

the Humboldt and Morro Bay lease areas, and within 15 nm of the vessel routes, ports,
and onshore construction areas.
The significance thresholds for criteria pollutants are the NAAQS.

Greenhouse gas GHG emissions (metric tons per year) during construction, operation, and

emissions decommissioning; operational GHG emissions reductions due to displacement of fossil-
fuel power plants by wind energy.

There are currently no significance thresholds for GHG emissions.

3.2.13 Impacts of Alternative A — No Action — Air Quality

When analyzing the impacts of the No Action Alternative on air quality, BOEM considers the impacts of
past and ongoing trends and activities on the baseline conditions for air quality.

The cumulative impact analysis for the No Action Alternative considers the impacts of the No Action
Alternative on existing baseline trends, including other planned activities, which are described in
Appendix C, Planned Activities Scenario.

3.2.1.3.1 Impacts of the No Action Alternative

Under the No Action Alternative, baseline conditions would continue to follow current regional trends
and respond to IPFs introduced by other ongoing activities. Ongoing activities in the Affected
Environment that can impact air quality are generally associated with existing onshore land uses,
including residential, commercial, industrial, and transportation activities as well as onshore
construction activities.

California has adopted many policies and plans regarding renewable energy as a means to lessen
pollutant emissions; the effects of these efforts are ongoing. The 2006 Global Warming Solutions Act
required the state to reduce GHG emissions to 1990 levels by 2020 (Assembly Bill 32, Nunez). The state
met this target in 2016, 4 years early. Since 2016 there have been several legislative and policy activities,
including an update to the Global Warming Solutions Act in 2016 that set a new emission reduction
target of 40 percent below 1990 levels by 2030 (Senate Bill [SB] 32, Pavley). SB 100 (De Leén), the 100
Percent Clean Energy Act of 2018, requires 100 percent of energy procured by the state to come from
eligible renewable energy and zero-carbon resources by the end of 2045. The SB 100 Joint Agency
Report (California Energy Commission 2021) estimated that the production of new solar and wind
capacity in California must triple in order to meet SB 100 goals, and battery storage must increase by
nearly eightfold. Advancements in wind and wave energy, solar power, and battery storage capabilities
have made these technologies more economically competitive with fossil fuel energy, but the pace of
deployment and grid-connected installations must accelerate for the state to achieve the SB 100
requirement on time (California State Lands Commission 2021).
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3.2.1.3.2 Cumulative Impacts of the No Action Alternative

Air emissions: Planned activities that could contribute to air quality impacts include construction or
repair of undersea transmission lines, gas pipelines, and other submarine cables; military use; marine
transportation; oil and gas activities; and onshore development activities (Appendix C). Onshore
development activities could include port improvements and O&M facilities at several ports to support
the offshore wind energy industry. Example onshore port improvements and O&M facilities include the
Humboldt Bay Offshore Wind Heavy Lift Multipurpose Marine Terminal Project, Port of Long Beach Pier
Wind Project, and potential O&M facilities at the Port of Hueneme and Port of San Luis. These planned
activities have the potential to affect air quality through their emissions. Impacts associated with climate
change due to GHG emissions could affect ambient air quality through increased formation of Os; and
PM associated with increasing air temperatures.

In April 2024, BOEM published a draft environmental assessment (EA) associated with the site
characterization and site assessment activities for the prospective leasing of two Oregon WEAs (off
Brookings and Coos Bay). Please refer to the draft EA for a discussion of the potential environmental
effects associated with air quality for site characterization and site assessment activities.®

Accidental releases: Ongoing and planned activities could release air toxics or HAPs because of
accidental chemical spills. Section 3.2.2, Water Quality, includes a discussion of anticipated releases. A
spill or release could result in release to the atmosphere of contaminants such as fuel or other
petroleum products and solvents or other volatile chemicals. All planned activities, including site
assessment and characterization activities associated with the Oregon WEAs, would be required to
comply with regulatory requirements related to preventing and controlling accidental spills
administered by USCG and the BSEE. OSRPs or construction Spill Prevention, Control, and
Countermeasures Plans are required for every project and would provide for rapid spill response,
cleanup, and other measures that would help to minimize potential air quality impacts from spills.
BOEM expects air quality impacts from accidental releases would be short term and limited to the area
near the accidental release location. Accidental spills would occur infrequently over a project lifetime,
with a higher probability of spills during project construction, but they are not expected to contribute
appreciably to cumulative impacts on air quality.

3.2.1.3.3 Conclusions

Impacts of the No Action Alternative. Under the No Action Alternative, existing environmental trends
and ongoing activities would continue to affect air quality. High-emission, fossil-fuel power plants would
be kept in service to meet future power demands. BOEM expects ongoing activities would continue to
have regional air quality impacts primarily through air pollutant emissions, accidental releases, and

& Commercial Wind Lease Issuance on the Pacific Outer Continental Shelf Offshore, Oregon. Draft Environmental
Assessment. Available: https://www.boem.gov/renewable-energy/state-activities/commercial-wind-lease-
issuance-pacific-outer-continental-shelf.
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climate change. Ongoing activities would likely result in impacts on air quality because of air pollutant
emissions and GHGs.

Cumulative impacts of the No Action Alternative. Planned activities may also contribute to impacts on
air quality because air pollutant and GHG emissions could increase through construction and operation
of new energy generation facilities to meet future power demands. Continuation of current regional
trends in energy development could include new power plants that could contribute to air quality and
GHG impacts. BOEM expects the combination of ongoing and planned activities to result in impacts on
air quality, primarily driven by recent market and permitting trends indicating future fossil-fueled
electric generating units would most likely include natural-gas-fired facilities (California Energy
Commission 2021; BOEM 2017, 2021a).”

3.2.14 Impacts of Alternative B — Development with No Mitigation Measures — Air Quality
3.2.1.4.1 Impacts of One Representative Project in Each WEA

Construction, 0&M, and decommissioning of one representative project in each of the Humboldt and
Morro Bay WEAs may generate emissions and affect air quality in the California coastal region and
nearby coastal waters. Onshore emissions would occur at port facilities, in the onshore export cable
corridors, and at POls. One representative project would release offshore emissions over the OCS and
state waters. Offshore emissions would occur in the WEAs, along vessel routes to and from port
facilities, and along the offshore export cable corridors.

BOEM has estimated emissions and air quality impacts from one representative project in each WEA
based on estimates of vessel, equipment, and vehicle activity for construction, O&M, and
decommissioning. Such activity estimates are based on similar data from the BOEM New York Bight
Programmatic EIS (NY Bight PEIS), as discussed further herein (BOEM 2024). Notably, the NY Bight PEIS
estimated emissions associated with fixed-bottom offshore wind installations. However, due to the lack
of available emissions estimates from floating offshore wind installations, such comparisons to fixed-
bottom installations were used as the best information currently available to illustrate the potential
magnitude of emissions in this programmatic analysis. BOEM anticipates that floating offshore wind
installations would require different onshore and offshore infrastructure, vessel types, and vessel
guantities compared to fixed-bottom wind installations. Furthermore, because the analysis in this Draft
PEIS is being prepared before lessees have submitted COPs, emissions estimates herein are only
provided to illustrate potential emissions and should not be considered predictive. As such, there is
considerable uncertainty in the emissions estimates.

7 Natural gas power plants provide about 75 percent of the flexible capacity of the grid (the ability to quickly ramp
energy production up or down to match supply and demand). While some natural gas power plants are retiring,
others are still needed to maintain grid reliability as more renewable power enters the system (California Energy
Commission 2021).
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The following types of sources would generate emissions. including:

e Construction and assembly of the WTGs in ports.

e Work vessels used for offshore construction of mooring systems and electrical cable installation,
including transits between ports and lease areas (likely the largest emissions source).

e Vessels and support vessels for transporting WTGs from ports to lease areas and connecting to
mooring systems and interarray cables.

e Onshore project construction activities including cable installation, construction of new substations
(as applicable), improvements to existing substations (as applicable), and construction of new or
upgraded transmission lines.

BOEM has not quantified emissions from raw material extraction, materials processing, and
manufacturing of components, i.e., full life-cycle analysis. However, recently published studies have
analyzed the life-cycle impacts of offshore wind (Ferraz de Paula and Carmo 2022; Rueda-Bayona et al.
2022; Shoaib 2022). These studies concluded that the materials that have the greatest impact on life-
cycle emissions generally are steel and concrete. Furthermore, material recycling rates have a large
influence on life-cycle emissions. NREL harmonized approximately 3,000 life-cycle assessment studies
with around 240 published life-cycle analyses of land-based and offshore wind technologies (NREL
2021). Although wind has higher upstream emissions than many other generation methods, its life-cycle
GHG emissions are orders of magnitude lower. NREL (2021) estimated that the central 50 percent of
GHG estimates reviewed were in the range of 9.4 to 14 grams of carbon dioxide equivalent (CO-e) per
kilowatt-hour, while life-cycle GHG estimates for coal and natural gas are on the scale of 1,000 grams of
CO.e per kilowatt-hour (Dolan and Heath 2012) and 480 grams of CO,e per kilowatt-hour (O’'Donoughue
et al. 2014), respectively.

One representative project in each WEA would provide beneficial regional air quality impacts to the
extent that energy produced by WTGs would displace energy produced by fossil-fueled power plants.
These beneficial impacts would consist of reductions in air pollutant concentrations, which would lead
to reduced adverse regional effects on human health.

Air emissions — construction: Fuel combustion and solvent use would cause construction-related
emissions. The air pollutants would include criteria pollutants, VOCs, and HAPs, as well as GHGs. During
the construction phase, the activities of additional workers, increased traffic congestion, additional
commuting miles for construction personnel, and increased air-polluting activities of supporting
businesses also could have impacts on air quality.

BOEM used its Wind Tool model (BOEM 2021) to estimate the construction emissions for one project in
each WEA based on estimates of vessel, equipment, and vehicle activity data from the NY Bight PEIS.
Therefore, based on activity data from the NY Bight PEIS, one representative project in each WEA is
projected to generate an average of up to 51 vessels operating at any given time during construction
(BOEM 2024). To estimate transit emissions associated with one project in the Humboldt WEA, the
modeling assumed one-way vessel trip lengths of 40 nm (74 kilometers) from the Port of Humboldt. To
estimate the vessel transit emissions associated with one project in the Morro Bay WEA, the modeling
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assumed one-way vessel trip lengths of 300 nm (556 kilometers) from the Port of Long Beach. BOEM

assumed the onsite vessel operating times in each WEA to be equal.

Table 3.2.1-3 summarizes total estimated construction emissions for one representative project in each
WEA.2

Table 3.2.1-3. Total construction emissions (U.S. tons, except GHGs in metric tons) for one
representative project

Location | Period CO PMioc PMas SO: | VOC
Humboldt WEA | Total | 2,674 | 12,617 | 255 | 244 | 493 | 363 | 738335 | 4.6 | 36 | 749,188

Morro Bay WEA | Total | 5,566 | 26,155 | 528 | 505 | 1,015 | 756 | 1,537,001 | 9.6 75 | 1,559,593

1CO,e values were calculated using the 100-year Global Warming Potential values from the Intergovernmental Panel on
Climate Change’s Fourth Assessment Report (Forster et al. 2007).
CH4 = methane; N,O = nitrous oxide

Offshore Construction

Emissions would vary throughout construction of offshore components, including mooring systems,
offshore cables, WTGs, and substation/converter stations. Offshore construction-related emissions also
would come from diesel-fueled generators used to temporarily supply power to the WTGs and
substation/converter stations so that workers could operate lights, controls, and other equipment
before cabling is in place. Emissions from vessels and helicopters used to transport workers, supplies,
and equipment to and from the construction areas would result in additional air quality impacts. A
representative project may need to use emergency generators at times, potentially resulting in
increased emissions for limited periods.

Air quality impacts are anticipated to be small relative to larger emission sources in the region, such as
industry, transportation, and fossil-fuel power plants. BOEM anticipates the largest air quality impacts
during construction, with smaller and more infrequent impacts anticipated during decommissioning.

The majority of air pollutant and GHG emissions from one representative project in each WEA would
occur during construction associated with marine vessels (main engines, auxiliary engines, and auxiliary
equipment). Transit emissions generated by vessels have the potential to affect onshore locations due
to potential transport of air pollutants from offshore release sites to onshore locations. The potential for
transit emissions to affect onshore locations is primarily influenced by wind direction, pollutant
dispersion, and proximity of vessel routes to onshore locations.®

8 BOEM assumes that construction of each project would start in 2028 at the earliest.

° Further regulatory processes would occur during COP reviews and permitting. Emissions from the OCS source, as
defined in the CAA, would be allowed as part of the OCS permit for which each project must apply. An offshore
wind project must demonstrate compliance with the NAAQS and CAAQS and must demonstrate no adverse impact
on air quality-related values. The OCS air permitting process includes air dispersion modeling of emissions to
demonstrate compliance with the NAAQS and CAAQS. As part of the air quality—related values analysis, an offshore
wind project must demonstrate that significant visibility degradation at a Class | area would not occur as a result of
increased haze or plumes.
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Onshore Construction

Onshore activities of one representative project in each WEA would consist of tunneling/
drilling/excavation for cable installation, duct bank construction, cable-pulling operations, and
substation or converter station construction. Onshore construction emissions would be primarily from
operation of diesel-powered equipment and vehicle activity such as bulldozers, excavators, and diesel
trucks, and fugitive particulate emissions from excavation and hauling of soil.

Compared to fixed-bottom offshore wind installations, floating offshore wind construction could result
in lower levels of offshore emissions but higher levels of onshore emissions. This is because some
construction tasks that would be performed at sea for fixed-bottom installations would instead take
place onshore. For example, assembly of floating tower sections, generator nacelles, and blades might
be performed in port before the completed WTG is towed to its offshore location. Such onshore
emissions could potentially affect nearby sensitive receptors. Port activities would be required to
comply with all permit and mitigation requirements of the applicable municipality and the applicable air
quality management district.

Onshore construction emissions would be highly variable and limited in spatial extent at any given
period and would result in impacts that are less than the NAAQS and CAAQS, as they would be
temporary in nature. Fugitive particulate emissions would vary depending on the spatial extent of the
excavated areas, soil type, soil moisture content, and magnitude and direction of surface winds.

Air emissions — O&M: BOEM anticipates O&M air quality impacts to be smaller in magnitude than those
of construction and decommissioning. Offshore O&M activities would consist of WTG operations,
planned maintenance, and unplanned emergency maintenance and repairs. WTG operations would
have no pollutant emissions. WTGs and substations/converter stations are assumed to include
permanently installed emergency generators. Such generators would operate only during emergencies
or testing, so emissions from these sources would be small and transient. Pollutant emissions from O&M
would be mostly associated with ocean vessels and helicopters. Crew transfer vessels and helicopters
would transport crews to the WEAs for inspections, routine maintenance, and repairs. Larger support
vessels would travel infrequently to the WEAs for significant maintenance and repairs or to tow WTGs
back to port for major repairs. Based on vessel activity data from the NY Bight PEIS, one representative
project is projected to generate an average of up to eight vessel trips per day during operations (BOEM
2024). Table 3.2.1-4 summarizes annual estimated O&M emissions for one project in each WEA.

Table 3.2.1-4. Operations and maintenance emissions (U.S. tons, except GHGs in metric tons)
from one representative project

Location ‘ Period CHs | N20 ‘ COze!
Humboldt | Annual 14 63 13 | 1.2 | 24 | 1.4 | 3,743 | 0.03| 0.2 | 3,793
WEA Lifetime (35 years) 491 | 2,197 | 44 42 85 | 50 [130,992| 1.0 | 5.6 | 132,764
Morro Bay | Annual 52 | 229 | 46 | 44 | 89 | 54 | 13,921 | 0.1 | 0.6 | 14,901
WEA Lifetime (35 years) | 1,828 | 8,008 | 161 | 155 | 311 | 187 | 487,240 | 3.7 | 21 | 493,831

1C0,e values were calculated using the 100-year Global Warming Potential values from the Intergovernmental Panel on
Climate Change’s Fourth Assessment Report (Forster et al. 2007).
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Depending on wind conditions, it is likely that not all emissions generated offshore would reach land.
BOEM anticipates that air quality impacts from O&M would be less than the NAAQS and CAAQS,
occurring for short periods of time several times per year during the projects’ operational lifetimes.

During O&M, GHG emissions can include sulfur hexafluoride (SFs). SFs is a synthetic gas that has been
used as an anti-arcing insulator in electrical systems for 70 years and is the most potent GHG known.
Emissions are the result of leaks in switchgear that contains SFe. Offshore wind projects typically, though
not always, use switchgear containing SFs.

Onshore, O&M emissions would occur during periodic use of vehicles and equipment. Onshore O&M
activities would include occasional inspections and repairs to substations/converter stations and splice
vaults, which would require minimal use of worker vehicles and construction equipment. BOEM
anticipates that air quality impacts due to onshore O&M would be intermittent and would occur for
short periods.

One representative project in each WEA would produce GHG emissions that contribute to climate
change; however, their contributions would be less than the avoided emissions from energy sources
powered by fossil fuels on the grid during operation of the representative projects. To the extent that
the WTGs displace energy generated from fossil fuel combustion, one representative project in each
WEA would have an overall net beneficial impact on criteria pollutant and Os precursor emissions as well
as GHGs compared to similarly sized fossil-fueled power plants or to the generation of the same amount
of energy by the existing grid.

Increases in renewable energy could lead to reductions in emissions from fossil-fuel power plants. BOEM
used its Wind Tool model (BOEM 2021b) to estimate the emissions avoided as a result of one
representative project (200 WTGs per the RPDE). Once operational, the 200 WTGs from one project
would result in annual avoided emissions of 956 tons of NOy, 149 tons of PMs, 205 tons of SO,, and
3,487,502 metric tons of CO,.1° The avoided CO, emissions are equivalent to the emissions generated by
about 760,000 passenger vehicles in a year (USEPA 2020). The emissions benefits would diminish over
time as the grid becomes cleaner and the emissions displaced by wind energy become less (on a per-
megawatt-hour basis) than at the time one representative project would begin operation.

The avoided emissions of one representative project in either the Humboldt WEA or the Morro Bay WEA
are the same; however, the construction, operational, and decommissioning emissions are higher for
the Morro Bay WEA compared to the Humboldt WEA due to increased vessel transit distances from the
modeled onshore port location for the Morro Bay WEA. Accounting for construction emissions and
assuming conceptually that decommissioning emissions would be the same, and including emissions
from future operations, one project in the Humboldt WEA would offset emissions related to its
construction and decommissioning as follows: NOx would be offset in approximately 26 years of
operation, PM_s in 3 years, SO in 5 years, and CO; in 5 months. Similarly, one project in the Morro Bay

10 These estimates are for one representative project. For the total avoided emissions from one representative
project in each WEA, double these estimates of avoided emissions.
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WEA would offset emissions related to its construction and decommissioning in different time periods of

operation depending on the pollutant: PM..s would be offset in approximately in 7 years of operation,
SO, in 10 years, and CO; in 11 months. NOx would not be offset within the project lifetime. Without
inclusion of emissions from future operations and decommissioning, the times required for emissions to
“break even” would be shorter. From that point, one project would have lower emissions than fossil-fuel
sources on the grid might generate.

Estimations and evaluations of potential health and climate benefits from offshore wind activities for
specific regions and project sizes rely on information about air pollutant emission contributions of
existing and projected mixes of power generation sources, and generally estimate the annual health
benefits of an individual commercial scale offshore wind project to be valued in the hundreds of millions
of dollars (Kempton et al. 2005; Buonocore et al. 2016). The potential health benefits of avoided
emissions can be evaluated using USEPA’s CO-Benefits Risk Assessment (COBRA) health impacts
screening and mapping tool (USEPA 2021a). COBRA is a tool that estimates the health and economic
benefits of clean energy policies. BOEM used COBRA to analyze the avoided emissions that were
calculated for one project in either the Humboldt or Morro Bay WEA. Table 3.2.1-5 presents the results.

Table 3.2.1-5. COBRA estimate of annual avoided health effects with one representative project

Monetized Total Health Benefits

Avoided Mortality (cases/year)

Discount Rate! (2023) (million U.S. dollars/year)
Low Estimate? High Estimate? Low Estimate? High Estimate? |
3% $120 $180 7.5 12
7% $110 $160 7.5 12

1 COBRA uses the discount rate to express future economic values in present terms. Not all health effects and associated
economic values occur in the year of analysis. Therefore, COBRA accounts for the “time value of money” preference (i.e.,

a general preference for receiving economic benefits now rather than later) by discounting benefits received later (USEPA
2021b).

2 COBRA derives the low and high estimates using two sets of assumptions about the sensitivity of adult mortality and non-fatal
heart attacks to changes in ambient PMy 5 levels. Specifically, the high estimates are based on studies that estimated a larger
effect of changes in ambient PM; 5 levels on the incidence of these health effects (USEPA 2021b).

The overall impacts of GHG emissions can be assessed using “social costs.” The “social cost of carbon,”
“social cost of nitrous oxide,” and “social cost of methane” —together, the “social cost of greenhouse
gases” (SC-GHG)—are estimates of the monetized damages associated with incremental increases in
GHG emissions in a given year. NEPA does not require monetizing costs and benefits but allows the use
of the social cost of carbon, SC-GHG, or other monetized costs and benefits of GHGs in weighing the
merits and drawbacks of alternative actions. In January 2023, CEQ issued interim guidance (CEQ 2023)
on consideration of GHGs and climate change within NEPA. This guidance recommends agencies provide
context for GHG emissions, including through the use of SC-GHG estimates, to translate climate impacts
into the more accessible metric of dollars. Multiple estimates of SC-GHG are available. The Interagency
Working Group (IWG) on SC-GHG recommends that agencies “use their professional judgment to
determine which estimates of the SC-GHG reflect the best available evidence, are most appropriate for
particular analytical contexts, and best facilitate sound decision-making” (IWG 2023).
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For federal agencies, the best currently available estimates of SC-GHG are the interim estimates of the
social costs of CO,, CH4, and N,O developed by the IWG and published in its Technical Support
Document (IWG 2021). IWG based its SC-GHG estimates on complex models describing how GHG
emissions affect global temperatures, sea level rise, and other biophysical processes; how these changes
affect society through, for example, agricultural, health, or other effects; and monetary estimates of the
market and nonmarket values of these effects. One key parameter in the models is the discount rate,
which is used to estimate the present value of the stream of future damages associated with emissions
in a particular year. The discount rate accounts for the “time value of money,” i.e., a general preference
for receiving economic benefits now rather than later, by discounting benefits received later. A higher
discount rate assumes that future benefits or costs are more heavily discounted than benefits or costs
occurring in the present (i.e., future benefits or costs are less valuable or are a less-significant factor in
present-day decisions). Please refer to IWG’s Technical Support Document for additional information
regarding SC-GHG estimates (IWG 2021).

Table 3.2.1-6 and Table 3.2.1-7 present the SC-GHG associated with estimated emissions from one
project in the Humboldt WEA and Morro Bay WEA, respectively. These estimates represent the present
value of future market and nonmarket costs associated with CO,, CH4, and N>O emissions. In accordance
with IWG’s recommendation, BOEM calculated four estimates based on IWG estimates of social cost per
metric ton of emissions for a given emissions year and estimates of emissions from one representative
project in each year. In Table 3.2.1-6 and Table 3.2.1-7, negative values represent social benefits of
avoided GHG emissions. The negative values for net SC-GHG indicate that the impact of one project on
GHG emissions and climate would be a net benefit in terms of SC-GHG. The estimates follow the IWG
recommendations.

Table 3.2.1-6. Estimated SC-GHG associated with one representative project in the Humboldt WEA

SC-GHG (2020$)?

Average Value, Average Value, Average Value, 95t Percentile Value,
5% Discount Rate | 3% Discount Rate | 2.5% Discount Rate | 3% Discount Rate *

Description

Construction, Operation, $16,319,000 $66,249,000 $102,166,000 $201,271,000
and Decommissioning

Avoided Emissions -$1,177,545,000 -$4,974,989,000 -$7,707,528,000 -$15,241,263,000
Net SCC-CO2 -$1,161,226,000 -$4,908,740,000 -$7,605,362,000 -$15,039,992,000

SC-CHa

Construction, Operation, $5,000 $15,000 $20,000 $38,000

and Decommissioning

Avoided Emissions -$3,536,000 -$10,285,000 -$14,261,000 -$27,406,000

Net SCC-CHa -$3,531,000 -$10,270,000 -$14,241,000 -$27,368,000
Construction, Operation, $323,000 $1,224,000 $1,882,000 $3,256,000

and Decommissioning

Avoided Emissions -$3,658,000 -$14,445,000 -$22,311,000 -$38,556,000

Net SCC-N-O -$3,335,000 -$13,221,000 -$20,429,000 -$35,300,000
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Description

Total SC-GHG3

Average Value, Average Value, Average Value,
5% Discount Rate | 3% Discount Rate | 2.5% Discount Rate

SC-GHG (20208)2

95th percentile Value,

3% Discount Rate *

Construction, Operation, $16,647,000 $67,488,000 $104,068,000 $204,565,000
and Decommissioning

Avoided Emissions -$1,184,739,000 | -S4,999,719,000 -$7,744,100,000 -$15,307,225,000
Net SC-GHG -$1,168,092,000 | -$4,932,231,000 -$7,640,032,000 -$15,102,660,000

1 BOEM assumed the following calendar years in calculating SC-GHG: construction 2028-2030 (3 years), operation 2031-2065
(35 years), and decommissioning 2066—2068 (3 years).

2 Negative cost values indicate benefits.

3 SC-GHG is the sum of the social costs for CO,, CHa, and N;O.

Estimates are over the lifetime of one representative project. Estimates are rounded to the nearest $1,000.

Table 3.2.1-7. Estimated SC-GHG associated with one representative project in the Morro Bay
WEA

SC-GHG (2020$)2

Average Value, Average Value, Average Value, 95t Percentile Value,
5% Discount Rate | 3% Discount Rate | 2.5% Discount Rate | 3% Discount Rate *

Description

Total SC-GHG3

Construction, Operation, $36,041,000 $146,657,000 $226,227,000 $445,778,000
and Decommissioning

Avoided Emissions -$1,177,545,000 | -$4,974,989,000 -$7,707,528,000 -$15,241,263,000
Net SCC-CO- -$1,141,504,000 | -$4,828,332,000 -$7,481,301,000 -$14,795,485,000
Construction, Operation, $12,000 $33,000 $45,000 $86,000

and Decommissioning

Avoided Emissions -$3,536,000 -$10,285,000 -$14,261,000 -$27,406,000
Net SCC-CH4 -$3,524,000 -$10,252,000 -$14,216,000 -$27,320,000
Construction, Operation, $709,000 $2,692,000 $4,140,000 $7,160,000
and Decommissioning

Avoided Emissions -$3,658,000 -$14,445,000 -$22,311,000 -$38,556,000
Net SCC-N20 -$2,949,000 -$11,753,000 -$18,171,000 -$31,396,000

Construction, Operation, $36,762,000 $149,382,000 $230,412,000 $453,024,000
and Decommissioning

Avoided Emissions -$1,184,739,000 | -$4,999,719,000 -$7,744,100,000 -$15,307,225,000
Net SC-GHG -$1,147,977,000 | -$4,850,337,000 -$7,513,688,000 -$14,854,201,000

1 BOEM assumed the following calendar years in calculating SC-GHG: construction 2028-2030 (3 years), operation 2031-2065

(35 years), and decommissioning 2066—2068 (3 years).

2 Negative cost values indicate benefits.
3 SC-GHG is the sum of the social costs for CO,, CH4, and N>O.
495t percentile of damages estimated is a low-probability but high-damage scenario and represents an upper bound of
damages within the 3-percent discount rate model.
Estimates are over the lifetime of one representative project. Estimates are rounded to the nearest $1,000.
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Table 3.2.1-8 presents the annual emissions, avoided emissions, and net emissions of CO; over the

operational lifetime of one project in each WEA, as estimated by the BOEM Wind Tool model (BOEM
2021b). Net emissions are the project emissions minus the avoided emissions for each project. The
avoided emissions, 3,487,502 metric tons per year of CO;, (Table 3.2.1-8), would be equivalent to about
760,000 additional passenger vehicles per year. These estimates are relative to the 2019 grid
configuration, but BOEM expects the actual annual quantity of avoided emissions attributable to this
proposed facility to diminish over time if the electric grid becomes lower-emitting due to the addition of
other renewable energy facilities and retirement of high-emitting generators.

Table 3.2.1-8. Net Emissions of CO; for one representative project

CO: Emissions (metric tons)’?

. . Construction
Construction Operation .
+ Operation

Alternative

_ 0&M | Avoided Net | Operational o) ifetime
Construction .. .. . . Lifetime Net
Emissions | Emissions | Emissions .. Net
(Total) (Annual) (Annual) (Annual) Emissions Emissions
(Total)

No Action 0 0 0 0 0 122,062,5633
Alternative B: One 738,335 3,743 -3,487,502 | -3,462,664 | -121,193,236 | -120,454,900
Humboldt WEA Project
Alternative B: One 1,537,001 13,921 -3,487,502 | -3,429,666 | -120,038,323 | -118,501,322
Morro Bay WEA Project

1 Positive values are emissions increases; negative values are emissions decreases.
2 Does not include emissions from decommissioning.
3 Represents emissions from the grid in the absence of one project.

One project would produce GHG emissions that contribute to climate change; however, its contribution
would be less than the emissions reductions from fossil-fueled sources during project operation.
Because GHG emissions disperse and mix within the troposphere, the climatic impact of GHG emissions
does not depend upon the source location. Therefore, regional climate impacts are largely a function of
global emissions. Nevertheless, one project would have an overall net beneficial impact on criteria
pollutant and Os precursor emissions as well as GHGs, compared to a similarly sized fossil-fuel power
plant or to the generation of the same amount of energy by the existing grid.

Climate change can make ecosystems, resources, and communities more susceptible and reduce
resilience to other environmental impacts apart from climate change. In some instances, this may
exacerbate the environmental effects of a project. Although one representative project in each WEA
would produce criteria pollutant emissions, the predicted impacts would be within applicable standards
and would be unlikely to contribute substantially to increasing susceptibility or decreasing resilience of
ecosystems. Similarly, foreseeable climate change would be unlikely to contribute substantially to
increasing the impacts of criteria pollutant emissions from one representative project in each WEA.

Air emissions — decommissioning: BOEM did not quantify emissions from decommissioning, but
emissions are expected to be less than for construction. Each representative project might pursue a
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separate OCS Air Permit for decommissioning activities because the lessee might assume that marine
vessels, equipment, and construction technology will change substantially over the project lifetime and
in the future will have lower emissions than current vessels and equipment. BOEM anticipates
temporary air quality impacts due to decommissioning.

Accidental releases: One representative project in each WEA could release VOCs or HAPs because of
accidental chemical spills. Accidental releases, including spills from vessel collisions and allisions, may
lead to short-term periods of VOC and HAP emissions through evaporation. VOC emissions would be a
precursor to O3 formation. Air quality impacts would be short term (hours to days)!? and limited to the
local area at and around the accidental release location. BOEM anticipates that a major spill is very
unlikely due to vessel and offshore wind energy industry safety measures, as discussed in Section 3.2.2,
as well as the distributed nature of the material.

Similarly, a catastrophic failure of switchgear could release SFs. Such a failure would be extremely
unlikely and no such release is expected.

3.2.1.4.2 Impacts of Five Representative Projects

With five total representative projects in the Humboldt and Morro Bay WEAs, total emissions described
for one representative project would be multiplied by as much as two for the Humboldt WEA and three
for the Morro Bay WEA. BOEM anticipates that air quality impacts from construction, operation, and
decommissioning of five representative projects would not cause an exceedance of the NAAQS or
CAAQS. However, to the extent that project activities overlap, impacts at any particular time or place
could be greater than for one representative project in each WEA. If projects do not overlap, then
impacts may not be greater in magnitude than for one representative project in each WEA but would
occur over a longer time or larger area.

Air emissions — construction: The estimated construction emissions from one representative project in
each WEA would be multiplied by as much as two for the Humboldt WEA and three for the Morro Bay
WEA. Construction and operation of representative projects could overlap in time, and potentially in
space if common port facilities or cable corridors are used. Several factors could influence the amount of
overlap, such as availability of vessels and port facilities and the rate of progress of baseline surveys.
Most emissions with five representative projects would occur from diesel-fueled construction
equipment, vessels, and commercial vehicles. The magnitude of the emissions and the resulting air
quality impacts would vary spatially and temporally during the construction phases.

Air emissions — O&M: The types of O&M activities, vessels, and equipment with five representative
projects would be the same as those for one representative project in each WEA. However, with five
representative projects, O&M emissions described for one representative project in each WEA would be
multiplied by as much as two for the Humboldt WEA and three for the Morro Bay WEA. Air quality

11 For example, small diesel fuel spills (500-5,000 gallons) usually will evaporate and disperse within a day or less
(NOAA 2006).
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impacts during O&M are anticipated to be smaller in magnitude compared to those of construction and
decommissioning.

Increases in renewable energy could lead to reductions in emissions from fossil-fuel power plants.
Emissions avoided with five representative projects would be greater than with one representative
project in each WEA. The USEPA Avoided Emissions and Generation Tool (known as AVERT) model
(USEPA 2023b) was used to estimate the emissions avoided by five representative projects. Estimated
annual avoided emissions during operation of five representative projects would be 4,946 tons of NOxy,
821 tons of PM3s, 840 tons of SO,, 277 tons of VOCs, and 17,486,735 metric tons of CO,. As with one
representative project, these emissions benefits would diminish over time as the grid becomes cleaner
and the emissions displaced by wind energy become less (on a per-megawatt-hour basis) than at the
time five representative projects would begin operation. Five representative projects would contribute
enough energy to the grid to affect decisions by grid operators to reduce output of some power plants
or take plants offline in response, thus potentially influencing emissions avoidance.

Five representative projects’ avoided emissions would have greater potential health benefits than for
one in each WEA. Five representative projects would have impacts on climate change and an overall net
beneficial impact on criteria pollutant and O; precursor emissions as well as GHGs, compared to the
generation of the same amount of energy by the existing grid.

COBRA was used to analyze potential health benefits of avoided emissions, assuming five representative
projects with maximum generating capacity of 15,000 MW (15 GW). Table 3.2.1-9 presents estimated
monetized health benefits and avoided mortality.

Table 3.2.1-9. COBRA estimate of annual avoided health effects with 15 GW reasonably
foreseeable offshore wind power (five representative projects)

» 0 o 1o Avolded 0
0
3% $610 $920 39 61
7% $550 $820 39 61

1 COBRA uses the discount rate to express future economic values in present terms. Not all health effects and associated
economic values occur in the year of analysis. Therefore, COBRA accounts for the “time value of money” preference (i.e., a
general preference for receiving economic benefits now rather than later) by discounting benefits received later (USEPA
2021b).

2 COBRA derives the low and high estimates using two sets of assumptions about the sensitivity of adult mortality and non-fatal
heart attacks to changes in ambient PMy s levels. Specifically, the high estimates are based on studies that estimated a larger
effect of changes in ambient PM; s levels on the incidence of these health effects (USEPA 2021b).

A known impact of offshore wind facilities on meteorological conditions is the wind wake effect. A WTG
extracts energy from the free flow of wind, creating turbulence downstream of the WTG. Under certain
conditions, offshore wind farms can also affect temperature and moisture downwind of the facilities.
Appendix M, Section B.1.4, Potential General Impacts of Offshore Wind Facilities on Meteorological
Conditions, provides further information on these effects. For large numbers of WTGs in a single region,
these effects can be large enough to have potential local climate impacts. Akhtar et al. (2022) used a

Affected Environment and Environmental Consequences  3.2.1-18 UsSDOI | BOEM



high-resolution regional climate model to investigate the impact of large-scale offshore wind farms that
are proposed for the North Sea on the lower atmosphere. Their results showed local decreases in wind
speed, local increases in precipitation, a significant reduction in air-sea heat flux, and a local, annual
mean net cooling of the lower atmosphere in the wind farm areas. There is also an increase in
temperature below hub height that is on the order of up to 10 percent of the climate change signal at
the end of the century, but much smaller than temperature changes due to interannual climate
variability. In contrast, wind speed changes resulting from wind farms were larger than projected mean
wind speed changes due to climate change. Based on the modeling results, the authors suggest that the
impacts of large clustered offshore wind farms should be considered in climate change impact studies.

Air emissions — decommissioning: BOEM anticipates that each of the five representative projects would
pursue a separate OCS Air Permit for decommissioning activities. BOEM further assumes that marine
vessels, equipment, and construction technology will change substantially over the projects’ lifetimes
and in the future will have lower emissions than current vessels and equipment. BOEM anticipates
temporary air quality impacts from five representative projects due to decommissioning.

Accidental releases: The total potential volume and number of spills releasing VOCs or HAPs would be
greater than with one representative project in each WEA. As with one representative project in each
WEA, air quality impacts would be short term and limited to the local area at and around the accidental
release location.

3.2.1.4.3 Cumulative Impacts of Alternative B

Air emissions — construction: Five representative projects would contribute a noticeable increment to
the cumulative air quality impacts associated with construction, which would be more severe during
offshore construction than during onshore construction.

Air emissions — O&M: O&M of five representative projects would contribute a noticeable increment to
cumulative impacts. Cumulative GHG impacts would be beneficial from the net decrease in GHG
emissions to the extent that fossil-fueled power plants would reduce operations as a result of increased
energy generation from offshore wind projects. The GHG emissions benefits would diminish over time
as the grid becomes cleaner and the emissions displaced by wind energy become less (on a per-
megawatt-hour basis) than at the time five representative projects would begin operation.

Air emissions — decommissioning: Decommissioning of five representative projects would contribute a
noticeable increment to the cumulative air quality impacts. Emissions related to decommissioning
activities would be widely dispersed and transient, occurring in locations similar to those of construction
activities but at lower intensity than for construction activities.

Accidental releases: Five representative projects would contribute an undetectable increment to the
cumulative accidental release impacts on air quality due to the short-term nature and localized potential
effects.

Affected Environment and Environmental Consequences  3.2.1-19 UsSDOI | BOEM



3.2.1.4.4 Conclusions

Impacts of Alternative B. One representative project in each WEA and five total representative projects
would result in a net decrease in overall emissions (larger decrease for five representative projects than
for one representative project in each WEA) for the region compared to emissions from the existing
regional grid (to the extent that offshore wind energy would displace energy generated by fossil-fuel
power plants). Although construction, maintenance, and decommissioning could result in some short-
term air quality impacts, emissions would be limited in duration. Alternative B would result in air
quality—related health effects avoided in the region due to the reduction in emissions associated with
fossil-fuel energy generation. Considering all IPFs together, air quality impacts would likely be
anticipated for a limited time during construction, maintenance, and decommissioning, but there would
be a beneficial impact on air quality in the surrounding region to the extent that the wind energy
produced would displace energy produced by fossil-fuel power plants (greater beneficial impact for five
representative projects than for one representative project in each WEA). Because of the limited
amount of emissions being spread out over time and over a large geographic area (throughout the lease
areas and the vessel routes from the onshore facilities), air pollutant concentrations associated with five
representative projects are not expected to exceed the NAAQS or CAAQS.

Cumulative Impacts of Alternative B. The incremental impacts contributed by five representative
projects to the cumulative impacts on air quality would range from undetectable to noticeable, with
noticeable beneficial impacts. The main driver for this impact is emissions related to construction
activities increasing commercial vessel traffic, air traffic, and truck and worker vehicle traffic.
Combustion emissions from construction equipment and fugitive emissions would be greater during
overlapping construction activities but short term in nature, as the overlap would be limited in time to
the construction period. Although emissions would incrementally increase ambient pollutant
concentrations, BOEM does not expect the concentrations to exceed the NAAQS or CAAQS.

Five representative projects would benefit air quality in the region surrounding the five representative
projects to the extent that the energy produced would displace energy produced by fossil-fuel power
plants. Although the benefit is regional, BOEM anticipates a beneficial impact because the magnitude of
the potential reduction in emissions from displacing fossil-fuel-generated power would be small relative
to total energy generation emissions in the region.

3.2.15 Impacts of Alternative C — Proposed Action (Adoption of Mitigation Measures) — Air
Quality

Alternative C, the Proposed Action, is the adoption of mitigation measures to avoid or reduce the
potential impacts described in Alternative B. The analysis for this alternative illustrates the change in
impacts from those discussed under Alternative B. The mitigation measures proposed under Alternative
C are analyzed for one representative project in each WEA and for five representative projects.
Appendix E, Mitigation, identifies the mitigation measures that make up the Proposed Action. Table
3.2.1-10 summarizes the proposed air quality mitigation measure.
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Table 3.2.1-10. Summary of mitigation measures for air quality and GHG emissions

Measure ID Measure Summary

This measure requires that lessees use a substitute insulator gas rather than SFe in the switchgear

MM-9 . . .
and transmission systemes, if feasible.

This measure encourages the lessee to use zero-emissions technologies in vessels, equipment,
MM-10 and vehicles when feasible, and to replace diesel fuel and marine fuel oil with alternative fuels to
the extent that use of such alternative fuels is feasible and provides emissions reductions.

3.2.1.5.1 Impacts of One Representative Project in Each WEA

The implementation of the mitigation measures under Alternative C could reduce impacts on air quality
and GHG emissions compared to Alternative B for the air emissions IPF. Impacts for the accidental
releases IPF would remain the same as described under Alternative B.

Air emissions: BOEM proposes MM-9 to address SFs emissions, which could result from leaks in
switchgear. Non-SFe switchgear is available; however, it tends to be more costly and require more space
compared to conventional switchgear and its use must be evaluated on a project-specific basis. Use of
non-SFe switchgear would reduce GHG emissions compared to Alternative B. BOEM expects that over
time the availability and feasibility of non-SFe switchgear will increase. BOEM would require that each
project proponent evaluate the feasibility of using non-SFs switchgear. If non-SFs switchgear is
determined to be technically infeasible, BOEM may consider requirements for SFs¢ monitoring and leak
detection. For MM-9, BOEM would require that lessees evaluate the feasibility of this mitigation
measure and provide written justification to BOEM if the measure is determined to be infeasible.

BOEM proposes MM-10 to address exhaust emissions from vessels, equipment, and vehicles operating
on the OCS. Lessees would be encouraged to use zero-emissions technologies when feasible, and to
replace diesel fuel and marine fuel oil with alternative fuels such as natural gas, propane, or hydrogen,
to the extent that use of such alternative fuels is feasible and provides emissions reductions.

Implementation of MM-9 and MM-10 could reduce air pollutant and GHG emissions.
3.2.1.5.2 Impacts of Five Representative Projects

Implementation of the mitigation measures could result in the same reduction in GHG emissions from
five representative projects as described for one representative project in each WEA, except that the
amount of emissions reduction could be greater because the mitigation measures would apply to more
representative projects.

3.2.1.5.3 Cumulative Impacts of Alternatives C

In context of reasonably foreseeable environmental trends, Alternative C’'s incremental contributions to
overall air quality impacts would be similar to those of Alternative B. With application of the mitigation
measures, the same types of air quality and GHG impacts would occur as without the mitigation
measures, but emissions could be lower.
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3.2.1.5.4 Conclusions

Impacts of Alternative C. As with Alternative B, development of one representative project in each WEA
with application of the mitigation measures under Alternative C would result in a net decrease in overall
emissions over the region compared to the emissions from conventional energy sources powered by
fossil fuels. Impact ratings under Alternative C would be the same as expected with Alternative B;
however, the amount of emissions could be less with Alternative C because of the reductions achieved
by implementation of the mitigation measures. Overall, for one representative project in each WEA and
five representative projects, BOEM anticipates air quality impacts for a limited time during construction,
0O&M, and decommissioning, with beneficial impacts.

Cumulative Impacts of Alternative C. As with Alternative B, the incremental impacts contributed by five
representative projects to the cumulative impacts on air quality with Alternative C would range from
undetectable to noticeable, with noticeable beneficial impacts. These impacts are the same as expected
with Alternative B; however, air quality and GHG impacts could be less with Alternative C because of the
emission reductions achieved by implementation of the mitigation measures.
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3.2 Physical Resources

3.2.2 Water Quality

This section describes the Affected Environment for water quality and discusses potential impacts from
the Proposed Action, alternatives, and ongoing and planned activities. As shown on Figure 3.2.2-1, the
Affected Environment includes a 10-mile (16.1-kilometer) radius around the California lease areas and
representative ports, from the seafloor to the surface of the water column. This encompasses areas
where the Proposed Action could affect localized turbidity, sediment suspension (via water mass
transport), water temperature gradients, and concentrations of nutrients and dissolved oxygen (DO).

3.2.2.1 Description of the Affected Environment and Baseline Conditions

Table 3.2.2-1 identifies key parameters that characterize water quality, several of which are accepted
proxies for ecosystem health (e.g., DO, nutrient levels). This discussion is informed by USEPA’s National
Coastal Conditions Report for ocean waters and CWA Section 303(d) for inland waters.

States assess a variety of water quality parameters (e.g., bacteria, metals, total suspended solids) per
requirements of CWA Section 303(d). If a waterbody exceeds one or more water quality parameters,
Section 303(d) considers the waterbody impaired. Section 303(d) also requires states to adopt water
quality standards to protect designated beneficial uses (e.g., wildlife habitat, marine habitat, recreation).
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Table 3.2.2-1. Water quality parameters with characterizing descriptions

Parameter Characterizing Description

Water temperature affects species distribution in the ocean with large-scale changes
affecting seasonal phytoplankton blooms. Elevated temperature waste discharges shall
Temperature comply with limitations necessary to ensure protection of beneficial uses. The maximum
temperature of waste discharges shall not exceed the natural temperature of the receiving
waters by more than 20°F (State Water Board 1975).

Salinity is a measure of the dissolved salts in water and affects species distribution. Salinity in

linit
Salinity ocean waters has seasonal patterns (Bingham et al. 2010).

DO concentrations should be above 5 milligrams per liter (mg/L) to support aquatic life
Dissolved oxygen | (marine and inland saline water habitat) requirements; lower levels may affect sensitive
organisms (North Coast RWQCB 2018).

Chlorophyll-a is an indicator of primary productivity. USEPA considers estuarine and marine
Chlorophyll-a levels of chlorophyll less than 5 micrograms per liter (ug/L) to be good, 5 to 20 ug/L to be
fair, and more than 20 pg/L to be poor (USEPA 2021).

Turbidity is a measure of water clarity. High turbidity reduces light penetration, reduces
ecological productivity, and provides attachment places for other pollutants (USGS 2018).
Turbidity should not increase more than 20 percent above naturally occurring background
levels (North Coast RWQCB 2018).

Phytoplankton (the foundation of the marine food web) and their associated growth rates
depend on availability of nutrients (e.g., nitrogen, phosphorus, manganese) in water. Excess
Nutrients nutrients can cause algal blooms that lower DO concentrations in ambient waters. Nutrient
materials shall not cause objectionable aquatic growths or degrade indigenous biota (State
Water Board 2019).

Turbidity

Ocean depth can affect water quality. The ocean’s surface layers are usually saturated with DO; DO
concentrations generally decrease with depth. Upwelling—the wind-driven movement of deep cooler
and nutrient-rich water toward the ocean surface—also determines water quality off the California
coast. During strong upwelling conditions, surface DO concentration may be less than 50 percent of the
saturation concentration; this low oxygen concentration is associated with deeper water that is
advected to the surface (USEPA 1995). Refer to Section 3.3.2, Benthic Resources, for more background
on upwelling.

Turbidity levels are typically higher closer to shore, particularly during spring runoff/storm events. River
inputs to bays and estuaries also contribute to suspended sediments, which can affect water clarity and
primary production (USEPA 1995).

Trends in temperature, chlorophyll, and nutrients such as nitrate are also important in assessing water
quality. Between 2018 and 2023, sea surface temperatures experienced a downward trend. In the same
period, there was a significant upward trend in chlorophyll-a. However, during the same time period,
the vertical transport of nitrate in the Southern California Bight or in Central/Northern California did not
exhibit the same trend (NOAA 2023).

Table 3.2.2-2 summarizes USEPA’s assessment of water quality for the West Coast region, which
includes samples collected from the Affected Environment. Overall water quality for the West Coast
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region was assessed on an index derived from four water quality parameters: nutrient concentrations

(as indicated by nitrogen and phosphorus), chlorophyll-a, water clarity, and DO. The latest National
Coastal Conditions Report IV rated the overall water quality of the West Coast region as good, with
19 percent of the coastal area rated fair and 2 percent rated poor (USEPA 2012).

Table 3.2.2-2. West Coast region water quality and coastal health conditions

Parameter Condition Water Quality Threshold?

Dissolved Inorganic | 96% (good), 3%
Nitrogen (fair), 1% (poor)
Dissolved Inorganic | 80% (good), 11%
Phosphorus (fair), 9% (poor)

69% (good, 25%

< 0.5 mg/L = Good; 0.5-1.0 mg/L = Fair; > 1 mg/L = Poor

< 0.07 mg/L = Good; 0.07-0.1 mg/L = Fair; > 0.1 mg/L = Poor

Chlorophyll-a (fair), 6% (poor) <5 ug/L = Good; 5-20 ug/L = Fair; > 20 pg/L = Poor
Nearshore waters with naturally high turbidity: > 10% light at 1 meter
0, 0, = - o/ |; = e o/ |i =
Water Clarity 95% (good), 3% Good; 5-10% light at 1 meter = Fair; < 5% light at 1 meter = Poor

(fair), 2% (poor) Sites in nearshore waters with normal turbidity: > 20% light at 1 meter
= Good; 10-20% light at 1 meter = Fair; < 10% light at 1 meter = Poor

78% (good), 20%

(fair), 2% (poor) > 5 mg/L = Good; 2—-5 mg/L = Fair; < 2 mg/L = Poor

Dissolved Oxygen

None of the individual component indicators? are rated poor = Good;
None of the component indicators are rated poor = Fair; One or more
of the component indicators is rated poor = Poor

89%; (good); 1%

. )
Sediment Quality (fair); 10% (poor)

Benthic index score is more than 90% of the lower limit (lower 95%
confidence interval) of expected mean diversity for a specific salinity =
, | 87% (good), 6% Good; Benthic index score is between 75% and 90% of the lower limit
(fair); 7% (poor) | of expected mean diversity for a specific salinity = Fair; Benthic index
score is less than 75% of the lower limit of expected mean diversity for
a specific salinity = Poor

Benthic Condition

Contaminant concentrations® in fish tissue fall below the range of the
USEPA advisory guidance values for risk-based consumption associated
with four 8-ounce meals per month = Good; For at least one
contaminant, concentration in fish tissue falls within the range of the
USEPA advisory guidance values for risk-based consumption associated
with four 8-ounce meals per month = Fair; For at least one chemical,
contaminant concentrations in fish tissue exceeds the maximum value
in the range of the USEPA advisory guidance values for risk-based
consumption associated with four 8-ounce meals per month = Poor

Fish Tissue 86% (good); 5%
Contaminants? (fair); 9% (poor)

Source: USEPA 2012.

1 Water quality thresholds were determined based on the region from literature review and expert opinion from state water
quality managers and consultation with other experts. Thresholds were also evaluated by government scientists, academic
scientists, and others. Types of data included in the assessment include coastal ocean data collected offshore including the
western U.S. continental shelf, offshore fisheries data, advisory data, and coastal monitoring data.

2 Measures of coastal health related to water quality include sediment quality (toxicity, contaminants, and total organic
carbon), benthic health, and fish tissue contaminants.

3 Sediment toxicity, sediment contaminants, and sediment total organic carbon.

4 Arsenic, cadmium, mercury (methylmercury), selenium, chlordane, dichlorodiphenyltrichloroethane (DDT), dieldrin,
endosulfan, endrin, heptachlor epoxide, hexachlorobenzene, lindane, toxaphene, polycyclic aromatic hydrocarbons (benzol[al
pyrene), and polychlorinated biphenyl (PCB).

< = less than; > = greater than
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3.2.2.1.1 Humboldt WEA
Offshore and Nearshore Water Quality

Offshore water quality can be affected by a variety of land and water uses, including recreation,
industrial enterprises, agriculture, mariculture, fishing, dredging, shipping, and urban development.
Water quality generally improves from nearshore to offshore locations, as onshore contaminants more
commonly affect nearshore waters; contaminants originating from onshore sources are diluted when
transported into the ocean.

Chemicals released to ocean water may be deposited into sediments, bioaccumulate in the marine food
web, or undergo in-situ chemical and biological transformation (Kaplan et al. 2010). In the Humboldt
region, sediment quality indicators (sediment contaminants and sediment total organic carbon) were
rated good for nearshore waters; however, the sediment quality indicator of sediment toxicity was rated
poor (USEPA 2012).

Nearshore waters are also influenced by particulate inputs from land. As a result, nearshore waters
generally have higher turbidities than open ocean waters. Wastewater dischargers, river runoff, and
resuspension of small particles by waves and currents are the major contributors to nearshore turbidity.
Nearshore turbidity values tend to increase during the spring runoff season due to increased sediment
loading from river waters. USEPA periodically monitors an area approximately 3 nm offshore Humboldt
Bay as part of the Humboldt Open Ocean Disposal Site for the disposal of dredged material. Suspended
sediments and phytoplankton are the main factors affecting water clarity in this area (USEPA 1995).

Inshore and Bay Region Water Quality

Humboldt Bay is a 16,000-acre semi-enclosed bay with an opening to the ocean south of Eureka. 6,000
of the bay’s acres are intertidal mudflats. Humboldt’s regional drainage basin includes freshwater and
sediment input from the Elk River, Jacoby Creek, Eureka Slough, McDaniel Slough, Mad River Slough, and
other smaller sloughs and creeks. Water quality parameters within Humboldt Bay depend on tidal stage,
wind regimes, and patterns of temperature and salinity. Tidal patterns cause fluctuation in the presence
of both nearshore and bay waters. Tides and flushing characteristics vary within the bay, with some
areas sufficiently isolated from nearshore waters, resulting in distinct water quality characteristics. Only
waters nearest the bay mouth at low tide more closely resemble the characteristics of the nearshore
environment. Tidal movements result in water mixing. Gradients are seen in temperature, salinity, and
nutrient and chlorophyll concentrations. During low tide, water near the bay mouth is more similar to
nearshore water quality compared to water quality at high tide (Barnhart et al. 1992).

Bay water quality is shaped by natural and human factors. Because bay water is over mudflats, oxygen
levels are near saturation. Nutrients come from runoff, ocean water, and sediment fluxes, with runoff-
related nutrient inputs peaking in late fall and winter. Phosphate concentrations are higher at low tide
and increase from the nearshore to the upper bay waters, likely due to historical wastewater practices.
This makes bay sediments a potential phosphate source. In contrast, nitrate concentrations decrease

from the nearshore to the upper bay waters, with the bay acting as a nitrate sink. Nutrient surges lead

Affected Environment and Environmental Consequences 3.2.2-5 UsSDOI | BOEM



to increased chlorophyll, especially in early spring when nearshore waters stratify. Chlorophyll generally

decreases by mid-summer. Humboldt Bay waters are turbid due to suspended sediments and
phytoplankton. The bay’s sediments originate from runoff (via the Eel River), oceanic input, and
biological activity, with the majority entering the bay mouth through oceanic inputs during flood tides
(Barnhart et al. 1992). Sediment disturbances can affect water quality by increasing turbidity or
releasing accumulated contaminants. The bay can deposit sediment onto the continental shelf during
high-runoff events, such as winter storms.

Pollutants include petroleum and antifouling paints from fishing and shipping. Trace metals have been
found in local oysters (Barnhart et al. 1992). Table 3.2.2-3 summarizes Humboldt Bay’s water quality
impairments.

Table 3.2.2-3. 303(d) water quality impairments: Humboldt Bay Affected Environment

USEPA TMDL Report
Waterbody Listed Impairment Potential Source . s
Completion
Source Unknown, Industrial Point
Humboldt Bay and Dioxin Toxic Equivalents | Sources, Waste Storage/Storage Est. 2031
Eureka Slough Tank Leaks (above ground)
PCBs Source Unknown Est. 2025
Indicator Bacteria Source Unknown Est. 2025
Lower Elk River and Logging Road Construction/
Martin Slough Sediment Maintenance; Road Construction; | 04/04/2018
Silviculture
Aluminum Source Unknown Est. 2031
Freshwater Creek - 5 —
Sedimentation/Siltation Source Unknown Est. 2017
Jacoby Creek Aluminum Source Unknown Est. 2031
watershed Sediment Source Unknown Est. 2019

Source: State Water Board 2022.
Est. = estimated completion date

Groundwater Quality

For the Humboldt WEA, the Affected Environment for groundwater quality includes several
groundwater basins: the Eureka Plain, the Mad River Valley - Mad River Lowland, and Eel River Valley.

Groundwater quality in these basins is generally acceptable for most uses. However, concentrations of
dissolved iron may exceed USEPA’s secondary drinking-water recommendation of 300 pg/L. Tidal
reaches of the Eel River are sources of chloride in groundwater as far as 4 miles inland. Shallow wells in
the dune sands are also prone to seawater intrusion (USGS 1995). Groundwater impairments in the
Eureka Plain groundwater basin include localized high boron, iron, manganese, and phosphorus

(DWR 2004).
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3.2.2.1.2 Morro Bay WEA
Offshore and Nearshore Water Quality

Water quality near Morro Bay is influenced by oceanographic processes, contaminant discharge, and
freshwater inflow. USEPA rates West Coast waters, including Morro Bay, as good (USEPA 2012). Only
two chemicals exceeded “low” levels, with DO concentrations deemed fair (Nelson et al. 2008). The
Central California Current System brings high-nutrient, low-oxygen, and low-temperature waters to the
Morro Bay nearshore (Ryan et al. 2009; Brown and Nelson 2015). Nearshore waters typically have higher
turbidity than offshore, especially during storms, due to sediment resuspension and storm runoff. While
sediment quality indicators were rated good, sediment toxicity was rated poor (USEPA 2012).

Similar to the Humboldt WEA, water quality generally improves from nearshore to offshore locations.
Land is the primary source of most water pollution off the Central California coast. Increased nutrients,
trace metals, synthetic organic contaminants, and pathogens in offshore waters and sediments can be
traced to petroleum-development activities (on- and offshore), agricultural uses, commercial and
recreational vessels, natural hydrocarbon seeps, river runoff, municipal wastewater outfalls, and
industrial outfalls (California State Lands Commission 2021; CSU Long Beach 2023). Chemicals found
here can also come from atmospheric deposition (i.e., following storms), runoff, sediment flux, or other
water masses, or be produced in situ. Furthermore, chemicals can originate from natural or
anthropogenic sources, including point and nonpoint sources (Kaplan et al. 2010).

Inshore and Bay Region Water Quality

Morro Bay is a 2,300-acre semi-enclosed estuary bordered to the west by a 4-mile vegetated natural
sand spit separating it from the Pacific Ocean. USEPA designated the southern portion of Morro Bay as
an Estuary of National Significance in 1995. The estuary environment encompasses the lower reaches of
Chorro and Los Osos Creeks, a wide range of wetlands, salt and freshwater marshes, intertidal mudflats,
eelgrass beds, and other subtidal habitats.

Table 3.2.2-4 summarizes 303(d) impairments for receiving waterbodies. Recreation, industrial activities,
agriculture, mariculture, fishing, dredging, shipping, and urban development are common activities that
can all affect water quality.

Because of polluted runoff and the critical need for protection of coastal zone watershed areas, the
California Coastal Commission (CCC) designated Morro Bay, Chorro Creek, and Los Osos Creek as Critical
Coastal Areas (San Luis Obispo County Flood Control and Water Conservation District 2020). In response
to elevated pollutant levels, the State Water Resources Control Board adopted pollutant-specific Total
Maximum Daily Loads for various waterbodies in the area including Morro Bay (including the Morro Bay
Estuary), Chorro Creek, and Los Osos Creek (State Water Board 2022).

The Affected Environment also includes several Southern California ports (San Luis, Hueneme, Los
Angeles, and Long Beach). The ports of Long Beach and Los Angeles together form one of the busiest
harbors on Earth. Pollution from ships, port terminals, and the Los Angeles River are ongoing sources of
concern. Water quality near all of these ports is also affected by ongoing activities, weather/natural
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events, global climate change, terrestrial runoff and point-source discharges, and a number of water-

borne sources (e.g., marine vessel discharge, fisheries uses, dredging).

Table 3.2.2-4. 303(d) water quality impairments in the Morro Bay Affected Environment

USEPA
. . . TMDL
Waterbody County Listed Impairment Potential Source
Report
Completion
Pacific Ocean at Estero San Luis | DDT No Source Analysis Available Est. 2035
Bay Obispo | Mercury No Source Analysis Available Est. 2035
Pacific Ocean, Pt. Buchon | San Luis . .
to Pt. San Luis Obispo Mercury No Source Analysis Available Est. 2035
Arsenic No Source Analysis Available Est. 2035
DO No Source Analysis Available Est. 2035
Morro Bay Sabn Luis Agriculture, Erosion/Siltation,
Obispo Grazing- i
. . — g-Related Sources, Habitat
1/20/2
Sedimentation/Siltation Modification, Highway/Road/Bridge 01/20/2004
Construction, Land Development
Benthi i
enthic Community No Source Analysis Available Est. 2035
Effects
Chloride Source Unknown Est. 2027
Chromium No Source Analysis Available Est. 2035
Nickel No Source Analysis Available Est. 2035
Agriculture, Domestic Animals/
Livestock, Flow Alteration/
| Nutrients Regu.la.tlon/IV.Iod|f|cat|on, Minor 07/19/2007
Chorro Creek San Luis Municipal Point Source-dry and/or
Obispo wet weather discharge, Natural
Sources, Nonpoint Source
Agriculture, Channel Erosion,
. . I Erosion/Siltation, Grazing-Related
Sed tat Siltat ! 01/20/2004
edimentation/Siltation Sources, Highway/Road/Bridge 120/
Construction, Land Development
Sodium Municipal Point Sources 07/19/2007
Total Dissolved Solids Municipal Point Sources 07/19/2007
Toxicity No Source Analysis Available Est. 2035
Arsenic Source Unknown Est. 2027
Dieldrin Source Unknown Est. 2027
Port San Luis San Luis Pol lic A i
Obispo H(:/grcgccalrcbozin(]szlfl) No Source Analysis Available Est. 2035
PCBs Source Unknown Est. 2027
Pacific Ocean at Avila .| Enterococcus No Source Analysis Available Est. 2035
. . San Luis
Beach (San Luis Obispo Obisoo ]
Creek mouth) p Total Coliform Source Unknown Est. 2027
PCBs Source Unknown Est. 2027
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Waterbody

County

Listed Impairment

Potential Source

USEPA

TMDL

Report
Completion

Pacific Ocean at Avila San Luis
Total Colifi k Est. 2027
Beach (Avila Pier) ol otal Coliform Source Unknown st. 20
Pacific Ocean at Pismo
Sta.te Beach (San Luis Sar} Luis Total Coliform Source Unknown Est. 2027
Obispo County), Obispo
Wadsworth Ave
Pacific Ocean at Pismo . | Fecal Coliform Source Unknown Est. 2027
. . San Luis
Beach (San Luis Obispo Obispo )
County) p Total Coliform Source Unknown Est. 2027
Pacific Ocean at Pismo
State Beach (San Luis San Luis .
Fecal Colif k Est. 2027
Obispo County), south of | Obispo ecal Coliform Source Unknown st. 20
Pismo Pier
Pacific Ocean at Pismo San Luis
State Beach (San Luis Obispo Total Coliform Source Unknown Est. 2027
Obispo County), Park Ave P
San Buenaventura Beach | Ventura | Indicator Bacteria Source Unknown Est. 2019
DDT Source Unknown Est. 2019
Ventura Marina Jetties Ventura
PCBs Source Unknown Est. 2019
Arsenic Source Unknown Est. 2027
Coliform Bacteria Source Unknown Est. 2019
\Kls;:ura Harbor: Ventura Ventura | Dieldrin Source Unknown Est. 2027
Indicator Bacteria Source Unknown Est. 2027
PCBs Source Unknown Est. 2027
Peninsula Beach Ventura | Indicator Bacteria Source Unknown Est. 2019
Ammonia Source Unknown Est. 2027
ChemA Source Unknown 09/21/2011
Santa Clara River Estuary | Ventura | Indicator Bacteria Source Unknown 01/31/2012
Toxaphene Source Unknown 09/21/2011
Toxicity Source Unknown Est. 2019
McGrath Beach Ventura | Indicator Bacteria Nonpoint Source 11/20/2003
Hobie Beach (Channel . . Natural Sources, Nonpoint Source,
B 12/18/2
Islands Harbor) Ventura | Indicator Bacteria Urban Runoff/Storm Sewers /18/2008
Arsenic Source Unknown Est. 2027
DDT Source Unknown Est. 2019
Port Huer?eme atlinels Ventura | Dieldrin Source Unknown Est. 2027
(Back Basins)
PAHs Source Unknown Est. 2027
PCBs Source Unknown Est. 2019
Port Hueneme Pier Ventura | PCBs Source Unknown Est. 2019
Hueneme Beach Park Ventura | Indicator Bacteria Source Unknown Est. 2023
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Waterbody

County

Listed Impairment

Potential Source

USEPA

TMDL

Report
Completion

Indicator Bacteria Source Unknown Est. 2027
Ormond Beach Wetlands | Ventura | pH Source Unknown Est. 2027
Trash Source Unknown Est. 2027
Ormond Beach Ventura | Indicator Bacteria Source Unknown Est. 2019
Chlordane (tissue) Nonpoint Source 01/01/2005
Copper Nonpoint Source, Point Source 03/23/2007
?;Tirf]t::t‘;e and Nonpoint Source 01/01/2005
Dieldrin Source Unknown 03/14/2006
Endosulfan (tissue) Agriculture-storm runoff 03/24/2006
Mercury Nonpoint Source, Point Source 03/26/2007
Calleguas Creek Reach 1 | Ventura Nickel Nonpoint Source, Point Source 03/23/2007
Nitrogen Nonpoint Source, Point Source 06/20/2003
PCBs (tissue) Nonpoint Source, Point Source 01/01/2005
Sedimentation/Siltation | Agriculture, Natural Sources 01/01/2007
Toxaphene Source Unknown 03/14/2006
Toxicity Nonpoint Source, Point Source 01/01/2005
Zinc Source Unknown 03/23/2007
Point Mugu Beach Ventura | Indicator Bacteria Source Unknown Est. 2023
Arsenic Source Unknown Est. 2027
) DDT Source Unknown 03/26/2012
?)af?st:onc}rllltzsfw\ére ;cr)\sgeles Mercury Source Unknown Est. 2027
PCBs Source Unknown 03/26/2012
Trash Source Unknown 03/20/2012
Point Vicente Beach ;O:geles Indicator Bacteria Nonpoint Source 06/19/2003
Los DDT Source Unknown 03/26/2012
Long Point Beach
Angeles | pCBs Source Unknown 03/26/2012
Los DDT Source Unknown 03/26/2012
Abalone Cove Beach
Angeles | pCBs Source Unknown 03/26/2012
DDT Source Unknown 03/26/2012
Inspiration Point Beach z:sgeles Indicator Bacteria Nonpoint Source 06/19/2003
PCBs Source Unknown 03/26/2012
Los DDT Source Unknown 03/26/2012
Portuguese Bend Beach
Angeles | pCcBs Source Unknown 03/26/2012
Palo Verde Shoreline Park | Los Pathogens Nonpoint Source 06/19/2003
Beach Angeles | pesticides Source Unknown 03/26/2012
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USEPA

TMDL
Waterbody County Listed Impairment Potential Source
Report
Completion
Los DDT Source Unknown 03/26/2012
Royal Palms Beach
Angeles | pcBs Source Unknown 03/26/2012
DDT Source Unknown 03/26/2012
Whites Point Beach ;cr)lsgeles Indicator Bacteria Nonpoint Source 06/19/2003
PCBs Source Unknown 03/26/2012
Los DDT Source Unknown 03/26/2012
Point Fermin Park Beach
Angeles | pCBs Source Unknown 03/26/2012
) Los DDT Source Unknown 03/26/2012
Cabrillo Beach (Outer)
Angeles | pCBs Source Unknown 03/26/2012
DDT Source Unknown 03/23/2012
Los Angeles Harbor - Los . -
Inner Cabrillo Beach Area | Angeles Indicator Bacteria Source Unknown 01/01/2004
PCBs Source Unknown 03/31/2013
Benzo(a)pyrene Source Unknown 03/23/2012
Los Angeles Harbor - Los
Cabrillo Marina Angeles DDT Source Unknown 03/23/2012
PCBs Source Unknown 03/23/2012
Los Angeles/Long Beach Loe DDT Source Unknown 03/23/2012
Outer Harbor (inside Angeles PCBs Source Unknown 03/23/2012
breakwater) Toxicity Source Unknown 08/31/2011
Benthic Community Source Unknown 03/23/2012
Effects
Benzo(a)pyrene Source Unknown 03/23/2012
Chrysene Source Unknown 03/23/2012
Los Angeles/Long Beach | Los Copper Source Unknown 03/23/2012
Inner Harbor Angeles
DDT Source Unknown 03/23/2012
PCBs Source Unknown 03/23/2012
Toxicity Source Unknown 03/23/2012
Zinc Source Unknown 03/23/2012
Benzo(a)anthracene Source Unknown 03/23/2012
Benzo(a)pyrene Source Unknown 03/23/2012
Chlordane Source Unknown 03/23/2012
Chrysene Source Unknown 03/23/2012
. Copper Source Unknown 03/23/2012
e Aizfeliss TBltber - | Les DDT Source Unknown 03/23/2012
Harbor Angeles
Dibenz[a,h]anthracene |Source Unknown 03/23/2012
Lead Source Unknown 03/23/2016
Mercury Source Unknown 03/23/2012
PAHs Source Unknown 03/23/2012
PCBs Source Unknown 03/23/2012
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USEPA

Waterbody County Listed Impairment Potential Source ;::,E:t
Completion
Phenanthrene Source Unknown 03/23/2012
Pyrene Source Unknown 03/23/2012
Toxicity Source Unknown 03/23/2013
Zinc Source Unknown 03/23/2012
Chlordane Source Unknown 03/23/2012
San Pedro Bay Near/Off Los PCBs Source Unknown 03/23/2012
Shore Zones Angeles | Total DDT Source Unknown 03/23/2012
Toxicity Source Unknown 03/23/2012
Chlordane Source Unknown 03/23/2012
DDT (sediment) Source Unknown 03/23/2012
Los Angeles River Estuary | Los PCBs (sediment) Source Unknown Est. 2019
(Queensway Bay) Angeles | 1oyicity Source Unknown Est. 2019
T Urban Runaffstorm sowers | ©7/24/2008
Los Indicator Bacteria Source Unknown Est. 2019
Alamitos Bay
Angeles | DO Source Unknown Est. 2027
Long Beach City Beach ;onsgeles Indicator Bacteria Source Unknown 03/26/2012
Copper Source Unknown 03/27/2007
Los Dioxin Source Unknown Est. 2021
San Gabriel River Estuary :\:geles Indicator Bacteria Source Unknown 06/14/2016
Orange | Nickel Source Unknown Est. 2021
DO Source Unknown Est. 2021
Seal Beach (Orange Orange Indicator Bacteria Source Unknown Est. 2019
County) PCBs Source Unknown Est. 2019
Nickel Source Unknown Est. 2019
Anaheim Bay Orange | PCBs Source Unknown Est. 2019
Toxicity Source Unknown Est. 2019
Bolsa Chica State Beach Orange Copper Source Unknown Est. 2019
Nickel Source Unknown Est. 2019

Source: State Water Board 2022.
Est. = estimated completion date

Groundwater Quality

Groundwater quality near Morro Bay is influenced by several basins, including the Oxnard and West
Coast Subbasins. The Oxnard Subbasin has high concentrations of total dissolved solids and sulfate,
exceeding state-recommended limits in 35 percent and 22 percent of the primary aquifer system,
respectively. High concentrations of iron and manganese are found in 44 percent of the system, with
moderate levels of arsenic, boron, and vanadium in 38 percent (Burton et. al. 2011). The West Coast
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Subbasin’s groundwater is generally suitable for most uses, with high total dissolved solids in 2 percent
of the system and moderate levels in 47 percent. Iron and manganese are present at high and moderate
concentrations in 19 percent and 15 percent of the system, respectively (Fram et al. 2012). Chloride
levels meet USEPA standards (USGS 1995).

3.2.2.2 Impact Background for Water Quality

As outlined in Table 3.2.2-5, accidental releases, anchoring, cable installation and maintenance,
discharges/intakes, land disturbance, port utilization, and presence of structures may all affect water
quality. Refer to Section 3.1.2, Impact Terminology, for background on beneficial impacts.

Table 3.2.2-5. Issues and indicators to assess water quality impacts

Issue Impact Indicator ‘ Relevant IPFs ‘

Changes to turbidity, nutrients, DO,
temperature, salinity, or
chlorophyll-a.

Introduction of new
contaminants/oil or changes to
sediments, or changes in flows.

Runoff, sedimentation, sediment
movement, suspension or
resuspension, changes to
stratification or mixing patterns, or
release of contaminants

Accidental releases, anchoring,
cable installation and maintenance,
discharges/intakes, land
disturbance, port utilization,
presence of structures

Changes to turbidity, nutrients, DO,
temperature, salinity, or
Disturbance or seepage to chlorophyll-a. Accidental releases, land
groundwater resources Introduction of new disturbance, port utilization
contaminants/oil or changes to
sediments, or changes in flows.

3.2.23 Impacts of Alternative A — No Action — Water Quality

When analyzing the impacts of the No Action Alternative on water quality, BOEM considers the impacts
of ongoing activities on the baseline conditions for water quality.

The cumulative impacts of the No Action Alternative consider the impacts of the No Action Alternative
on existing baseline trends, including other planned activities, which are described in Appendix C,
Planned Activities Scenario.

3.2.2.3.1 Impacts of the No Action Alternative

Under the No Action Alternative, water quality would continue to follow regional trends and respond to
ongoing environmental and societal activities. Such activities typically relate to or include stormwater
runoff, ground disturbance, erosion, point- and nonpoint-source discharges, and atmospheric
deposition.

Ongoing activities, including but not limited to urban development, mariculture, vessel discharge, and
increasing vessel traffic, are expected to continue affecting regional water quality. Pollutant
accumulation in surface waters can result in exceedances of water quality standards that can affect its
beneficial uses. Federal and state statutes, regulations, and permitting requirements would avoid or
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minimize many impacts; many others would be temporary, but some water quality issues are expected
to persist.

Additionally, climate change contributes to ocean acidification, warming sea temperatures, rising sea
levels, and changes in ocean circulation patterns, all of which can affect water quality. Local impacts
from climate change would likely be incremental and difficult to discern from effects of other actions
such as urban development, mariculture, shipping, vessel discharges, and dredging.

3.2.2.3.2 Cumulative Impacts of the No Action Alternative

Other planned activities that affect water quality include onshore land use development (which can
span from urbanization to agricultural and forestry practices), marine transportation-related discharges,
dredging and port improvement projects, commercial fishing, military use, and new submarine cables
and pipelines.

Dredging, as well as other harbor/port operations, would likely result in localized and temporary
impacts. Similar to ongoing activities, discharging contaminated runoff into surface waters and
groundwater can result in exceedances of water quality standards for certain uses. BOEM expects
ongoing and planned activities to affect water quality through the following IPFs.

Accidental releases: Accidental releases of contaminants including grease or paints could occur due to
vessel activity or chemical release from maintenance activities, use of heavy equipment, and trash or
debris. Ongoing plus planned activities may increase the potential for accidental releases.

Vessel collisions (from ongoing and planned vessel activities) could result in small- or large-volume spills.
Preventive measures, such as onboard containment measures and OSRPs/SPCC plans, would reduce the
probability of fuel spills. Planned port improvements would use heavy equipment, which would increase
spill risk. All such activities would be required to comply with federal and state requirements to prevent/
minimize spills (such as OSRPs or construction SPCC plans).

Water quality impacts of fuel spills depend on weather and ocean conditions, as well as spill response
effectiveness. Hazardous materials like fuels and oils tend to float, typically enabling adequate
responses. Rapidly sinking or dissolving chemicals can dilute to non-toxic levels, causing temporary
water quality effects.

Should an accidental release occur, it would likely have localized effects and would not result in a long-
term exceedance of water quality standards. Previous fuel spill analysis determined a spill less than 1-13
barrels (bbl)! would be localized and temporary. A fuel spill less than 1 bbl could persist for up to 30
hours while a 13-bbl fuel spill could persist for up to 2 days (BOEM 2014). In the unlikely event a large
spill occurred, water quality impacts would be short to long term depending on the type and volume of
material released, the specific conditions at the spill location, and the effectiveness of spill response

1 One barrel (bbl) equals 42 U.S. gallons.
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measures. There is no evidence that the anticipated accidental release volumes and extents combined
with cleanup measures would have measurable permanent water quality impacts.

Anchoring: Anchoring would temporarily increase suspended sediment and turbidity levels and reduce
water clarity by resuspension of sediments at anchoring sites. Suspension of sediment would be
localized and temporary. Accordingly, sediment-suspension effects would unlikely affect areas beyond
the anchorage.

The overall impact of increased sediment and turbidity from vessel anchoring is anticipated to be
localized, and it would not result in degradation of ambient water quality due to the current ambient
conditions and the localized area of disturbance around individual anchors.

Cable installation and maintenance: Planned undersea cables would likely use HDD at entry/exit points.
Cable installation and maintenance, from telecommunications projects, would likely use HDD at entry
and exit points, resulting in temporary water quality impacts.

Infrequent maintenance of offshore cables may disturb bottom sediments, leading to temporary
turbidity and sediment resuspension. These localized disturbances are confined to cable repair areas
within existing corridors. Most water quality impacts can be avoided. Sediment displacement would be
minimal, with suspended sediments quickly returning to background levels.

Cable-related sediment concentration, deposition, and influence areas depend on current speeds, burial
depths, and the amounts of sediment disturbed. Coarse particles (medium sand and up) would not
suspend; finer sand would settle within a minute, with potential to travel depending on currents (Tetra
Tech 2022; HT Harvey & Associates 2020). A study (USGS 2013) found fine sediment disperses rapidly
from release sites. Turbidity from sediment disturbance can be extensive but dissipates within hours or
days. Given current water quality, localized disturbances, and water column variability, increased
sediments and turbidity from cable installation and maintenance are expected to be localized and short
term without degrading ambient water quality.

Discharges/intakes: Potential discharges include drilling fluids (especially with HDD) and biological
materials from ballast water discharge. Implementation of BMPs during directional boring activities
would minimize the potential of an inadvertent release of HDD fluid entering a waterbody and avoid
water quality impacts.

Vessel discharges (bilge, ballast water, wastewater) would concentrate in areas of higher vessel traffic,
such as ports and shipping lanes. Associated permitted discharges (uncontaminated bilge water and
treated waste) would be staggered over time and localized. Short-term and localized impacts on
nearshore and offshore waters from vessel discharges by the introduction of total suspended solids,
nutrients, organics, and oil and grease would be expected to diffuse rapidly in the water column without
settling to the seafloor.

Ballast water discharges can contain a variety of biological materials including plants, animals, viruses,
and bacteria, including invasive species (discussed below). BOEM assumes all vessels operating in the
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area would comply with pertinent discharge regulations (including but not limited to the CWA, NPDES
permits, the USEPA Vessel General Permit, and USCG ballast water regulations?). The designation of the
Chumash Heritage National Marine Sanctuary in late 2024/early 2025 would further restrict allowable
discharges into the waters near the Morro Bay WEA, likely enhancing overall water quality over time.

Based on the foregoing, BOEM expects water quality impacts from vessel discharges would not result in
degradation of water quality in exceedance of water quality standards. Adherence to applicable permits
and regulatory requirements for vessel discharges by local authorities, the State of California, USCG, and
USEPA would minimize discharges. Based on the above, the level of impact on water quality from
planned activities would be similar to existing conditions and would not be expected to appreciably
contribute to cumulative water quality impacts.

Gear utilization: Ongoing commercial and recreational fishing and scientific research would continue in
the Affected Environment. Coring and collection of bottom samples associated with geotechnical
surveys or benthic sampling would cause localized seafloor disturbance, temporarily increasing turbidity
and reducing water clarity by resuspension of sediments. Collection of bottom samples is estimated to
affect up to 10 m? (108 square feet) per sample, although the core or grab sample extraction area may
be much smaller (BOEM 2014). Upon completion of sampling, suspended sediment would settle to the
seafloor with water quality returning to ambient conditions. The overall impact of increased sediment
and turbidity from gear utilization is anticipated to be localized, and it would not result in degradation of
ambient water quality.

Invasive species: Invasive species can be unintentionally introduced or spread, particularly through
marine vessel discharges or hull biofouling. Such species can establish locally, affecting water quality by
reducing nutrient transport and affecting bank stability onshore, leading to increased erosion and
nutrient-rich runoff, or eutrophication. Decomposition of excess organic material from invasive species
can produce CO,, lowering water pH and DO levels. All ongoing and planned activities would be subject
to regulations, including NOAA and USCG standards, and CWA, USEPA Vessel General Permit, and USCG
ballast water regulations, which prevent and control such discharges.

Port utilization: Planned port improvements are likely to involve dredging or deepening activities,
increasing the potential for increased turbidity, sedimentation, and accidental releases. All such projects
would be expected to undergo CEQA and NEPA review and obtain/comply with all applicable permit
requirements. Vessels would adhere to all USCG and MARPOL 73/78 Annex V requirements and, as
applicable, the NPDES VGP. Given how such port projects would be spread in time and space, all such
impacts are expected to be localized and short to long term, resulting in little to no degradation of water
quality.

Land disturbance: Onshore construction can generate stormwater runoff, sedimentation, and accidental
spills of fuels and lubricants, potentially contributing to water quality impacts if such materials are
introduced into waterways. BOEM assumes that each project would avoid or minimize such impacts

2 USEPA 2013 VGP and USCG regulation 33 CFR 151.10.
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through BMPs, OSRPs/SPCC plans, stormwater pollution prevention plans (SWPPPs), and compliance
with applicable permit requirements. Such measures would be expected to reduce potential impacts to
a minor level; no degradation in water quality in exceedance of water quality standards would be
expected, and such impacts would be limited to periods of onshore construction.

3.2.2.3.3 Conclusions

Impacts of the No Action Alternative. Water quality would continue to follow current regional trends
and respond to current environmental and commercial activities, including climate change. BOEM
expects ongoing activities to likely have temporary impacts primarily through accidental releases and
sediment suspension related to vessel traffic, port utilization, presence of structures, discharges/intakes,
and land disturbance.

Cumulative Impacts of the No Action Alternative. The additional consideration of planned activities—
including installation of new undersea transmission lines and pipelines, onshore development, marine
surveys, and port improvements—would incrementally contribute to cumulative impacts. Any potential
detectable cumulative impacts are not anticipated to exceed water quality standards.

3.2.24 Impacts of Alternative B — Development with No Mitigation Measures — Water
Quality

3.2.24.1 Impacts of One Representative Project in Each WEA

Accidental releases: Accidental releases of contaminants (including fuels, oils, and chemicals) could
occur due to vessel activity, offshore structures, and stormwater runoff during all phases of offshore
wind development. A fuel spill’s water quality impact would depend on weather and ocean conditions as
well as spill response effectiveness. The risk of a spill from an offshore structure would be low, and any
effects would likely be localized. Released contaminants may dilute to non-toxic levels, causing
temporary water quality effects that would not result in a long-term exceedance of water quality
standards.

All phases of offshore wind development would increase vessel activity and thus increase the potential
for allisions/collisions and fuel spills. Many factors would reduce such risks including, but not limited to,
USCG vessel lighting requirements (USCG 2015), NOAA vessel speed restrictions (NOAA 2024), WTG and
0SS lighting and marking, and the inclusion of new structures on navigation charts.

In the unlikely event of a large spill, water quality impacts would be short to long term depending on the
type and volume of material released and ocean/weather conditions. The probability of an oil or
chemical spill large enough to affect water quality is extremely low, but the degree of impact would
depend on spill volume. This risk and impact would be localized; no permanent degradation of water
quality in exceedance of water quality standards is expected.

All phases of offshore wind development have the potential to result in increased accidental releases of
trash and debris from vessels. There is a likelihood of accidental releases from nearshore project
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activities (e.g., transmission cable installation, transport of equipment and personnel from ports). BOEM
assumes all vessels would comply with laws and regulations to properly dispose of marine debris and to
minimize releases. BMPs to minimize marine trash and debris including recovery of marine trash and
debris and reporting would be implemented, per federal and state requirements, to reduce impacts. In
the event of a release, it would be expected to be an accidental, localized event; therefore, project-
related marine debris would only have a short-term effect on water quality. BOEM anticipates that the
impacts from accidental releases on water quality would result in temporary water quality impacts.

Anchoring: Vessel and WTG/OSS anchoring would disturb seabed areas, resuspending and depositing
sediments. Vessel anchoring’s precise impacts during all phases of offshore wind development cannot
be predicted, but it is assumed that anchoring impacts disturbing sediment would be localized (Dernie et
al. 2003). Water quality impacts from one representative project in each WEA due to vessel anchoring
would be temporary.

WTGs and 0SSs would be anchored to the seafloor, connected by mooring lines. Anchor selection would
depend on sediment type, mooring configuration, and platform type. A single WTG or OSS could require
up to 12 mooring lines and thus a seabed footprint of up to 75 acres (300,000 m?). Therefore, the
maximum seabed footprint for a single representative project (up to 200 WTGs and six OSSs) would be
15,450 acres (6,252 hectares). However, subsurface currents are more important in determining the
impacts from seafloor disturbance activities such as anchoring. Subsurface currents could result in
intermittent, short-term effects on water quality.

Cable installation and maintenance: Cable installation could involve various tools (such as cable plows,
hydro plows, jetting sleds, vertical injectors, or tracked trenchers), which can temporarily increase turbidity
and sediment resuspension. Export cable installation for a single representative project would disturb up
to 270 linear miles (400 kilometers), with an estimated maximum width of 43 feet (13 meters) of seabed.
Other projects using similar installation methods observed minor water quality impacts due to the
localized nature of the disturbance (Latham et al. 2017). A study in California nearshore waters found that
fine-grained sediment dispersed quickly from release sites, had negligible amounts of accumulation in
shallow waters, and remained temporarily suspended; turbidity levels generally returned to background
levels within hours to days (USGS 2013). Water quality impacts would thus be short term.

Discharges/intakes: Potential discharge and intake sources include vessel traffic and HVDC converters. All
phases of a single representative project would generate vessel traffic at or near involved ports. Various
vessel types (jack-up vessels, support vessels such as crew transport vessels, and tugs) would be deployed
through all phases, with activity peaking during construction. This increase in vessel traffic would increase
levels of discharge. Vessel traffic would be localized near affected ports and offshore activity areas.

All vessels in the Affected Environment must adhere to federal, state, and local permits for discharges.
Small vessels must comply with the USEPA 2013 VGP and USCG regulations at 33 CFR 151.10 for ballast
water discharge. BSEE, BOEM, USEPA, and USCG share jurisdiction over OCS pollution prevention. BSEE
coordinates water quality oversight on the OCS with these agencies per MOUs from 2021 and 2012, and
associated Memoranda of Agreement. BSEE enforces environmental requirements for water quality
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under the OCSLA and verifies compliance through field inspections. Compliance with these requirements
would reduce vessel discharge impacts.

If used, HVDC systems would entail use of offshore components that could affect water quality. Offshore
HVDC converters include cooling systems that intake sea water and discharge warmer water back into
the ocean. Chemicals such as bleach (sodium hypochlorite) would be used to prevent growth in the
system and keep pipes clean. The warm water discharged is generally considered to have a minimal
effect, as it will be mixed by the surrounding water and returned to ambient temperatures over time.
Even though localized effects on water quality from the discharge of warmer water could take place in
the area immediately surrounding the outlet pipe, overall impacts are expected to be minimal with no
degradation to water quality. CWA Section 316(b) requires NPDES permits to ensure that the location,
design, construction, and capacity of cooling water intake structures reflect the best technology
available to minimize adverse environmental impacts. Moreover, typical BMPs and compliance with
federal requirements would further protect offshore waters from any potential thermal pollution
impacts. As a part of CWA Section 402, the NPDES permit sets and enforces standards for the discharge
of effluents, including thermal pollution.

Land disturbance: Onshore elements of a representative project include export cable landfall sites, sea-
to-shore transition, onshore export cable routes, one or more onshore substations or converter stations,
and linkage to one or more POls. Construction of such features would occur under typical erosion and
sedimentation control BMPs to avoid/minimize the potential for construction to result in increased
erosion, turbidity, or siltation. BOEM assumes a SWPPP would be developed and implemented and an
appropriate NPDES permit obtained. HDD is expected to be used at landfall sites to minimize land
disturbance near the shoreline. It is possible that potential limited sediment releases could occur during
HDD, but impacts would be localized and not long lasting. As such, impacts from land disturbance are
anticipated to be temporary, lasting only the duration of construction.

Port utilization: The ports most likely to support the Humboldt and Morro Bay lease areas, summarized
in Table 2-2, either already have sufficient existing infrastructure or have separate plans in the works
toward developing such infrastructure (as described in Chapter 2, Alternatives). In the event that a COP
indicates the need for additional specific port improvements, any such improvements would be
considered in project-level environmental reviews.

For this PEIS, it is assumed that a single representative project would generate vessel traffic at involved
ports and their approaching waterways. Multiple authorities regulate water quality impacts from port
activities.

Presence of structures: A single representative project would add up to 200 WTGs and up to six OSSs.
Floating WTGs would include a disturbance width of up to 43 feet (13 meters) per export cable. Floating
WTGs and OSSs would be anchored to the seafloor, each entailing up to 12 mooring lines.

Scouring could occur around anchors and other hard structures, dependent on water currents, wave
action, and water depths. Depending on local hydrologic conditions, water quality impacts could occur
through alteration of mixing patterns and upwelling processes; however, impacts would be localized.
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Information submitted with specific lease area COPs is expected to provide further detail about scour
potential in lease areas and along cable routes. Low current speeds and minimal seabed mobility are
good indicators that significant scour would not occur. Moreover, cable burial depths and the inclusion
of scour protection around anchors would minimize scour potential.

Offshore wind structures, primarily of steel, are susceptible to corrosion. Corrosion-protection systems,
often in direct contact with seawater, are essential for maintaining structural integrity. These systems,
such as coatings and cathodic protections, can release metals or organic compounds into the marine
environment. Effects of leaching or weathering of these systems may increase with more offshore wind
projects (Kirchgeorg et al. 2018). Toxins introduced from structure corrosion would be localized.
Preemptive measures, including the development of new materials and methods with lower water
quality risks, would be implemented to prevent biofouling and corrosion. Therefore, the risk of
chemicals leaching from structures and affecting water quality is considered low (Farr et al. 2021;
Copping et al. 2016). Impressed current cathodic protection (ICCP) systems may also generate changes
in EMFs greater than those from submarine cables, but the potential environmental consequences of
these systems are not well understood. Based on the foregoing, water quality impacts from the
presence of structures would be reoccurring.

3.2.2.4.2 Impacts of Five Representative Projects

Five representative projects would increase the potential for impacts due to the greater amount of
offshore and onshore development. Primary factors include increased vessel activity (which would
increase the potential for accidental releases and discharges/intakes) and more anchoring and cable
installation (which would increase sediment resuspension and deposition). With five representative
projects, the maximum seabed footprint area would be 77,250 acres (31,262 hectares). This larger area
would increase the potential for both scour and hydrodynamic impacts from WTGs and OSSs. However,
due to the anticipated low currents and the use of scour protection, as well as the geographic separation
of the two WEAs, potential sediment transport would be minimized.

Large-scale offshore wind development could result in increased turbulent mixing of seasonal
stratification of the water column. However, floating offshore wind facilities would minimize the
potential for stratification (Carpenter et al. 2016). If multiple projects are being constructed near each
other at the same time, the extent and intensity of water quality impacts would increase. However,
multiple authorities regulate water quality through permits and regulations that would still apply to five
representative projects.

Vessel activity would also increase port utilization, but water quality impacts are not anticipated. The
increase in vessel activity would be small relative to existing port traffic; multiple authorities regulate
water quality impacts.

3.2.2.4.3 Cumulative Impacts of Alternative B

Alternative B would contribute cumulative impacts primarily through increased turbidity and
sedimentation (from anchoring and cable installation), and increased sedimentation during O&M due to
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the presence of structures. Cumulative impacts associated with anchoring are dependent on subsurface
conditions such as water currents; however, water quality effects related to water currents would be
short term. In context of reasonably foreseeable environmental trends and planned activities, if multiple
projects are constructed during the same timeframe, incremental impacts of Alternative B would range
from undetectable to noticeable. If construction timeframes of the five representative projects
overlapped, there would be greater potential for impacts. Assuming offshore wind activities comply with
all applicable regulatory requirements and permit conditions, measurable cumulative impacts for all IPFs
except for accidental releases would be small and water quality would recover. In contrast, accidental
release impacts could be more severe given potential (albeit low probability) of a large release.

3.2.2.4.4 Conclusions

Impacts of Alternative B. Whether one or five representative projects, Alternative B would have impacts
on water quality, depending on the IPF, with the unlikely event of a large accidental release potentially
causing a more severe impact.

Cumulative Impacts of Alternative B. Considering all the IPFs together, BOEM anticipates that the
impacts associated with Alternative B combined with ongoing and planned activities and reasonably
foreseeable environmental trends would likely result in cumulative impacts. A large-volume accidental
release would result in a more severe impact; however, this is a low-probability event.

3.2.2.5 Impacts of Alternative C — Proposed Action (Adoption of Mitigation Measures) —
Water Quality

Alternative C, the Proposed Action, is the adoption of mitigation measures such that the potential
impacts described for Alternative B may be avoided or reduced. The analysis for this alternative is
presented as the change in impacts from those discussed for Alternative B. Appendix E, Mitigation,
identifies the mitigation measures that make up the Proposed Action. Table 3.2.2-6 provides a summary
of the mitigation measures that are proposed to avoid or reduce water quality impacts.

Table 3.2.2-6. Summary of mitigation measures

Measure ID ‘ Measure Summary ‘

This measure encourages the use of zero-emissions technologies and replacement of diesel fuel

MM-10 . S :
and marine fuel oil with alternative fuels such as natural gas, propane, or hydrogen.

This measure requires submittal and approval of an anchoring plan to reduce or avoid impacts

MM-19 .
from turbidity and anchor placement.

This measure requires development of an Oceanographic Monitoring Plan. Components of the
plan include coordination with relevant regulatory agencies and neighboring lessees, monitoring
MM-36 strategies for pre-construction, construction, post-construction, and decommissioning phases;
and appropriate physical and biochemical measurements (e.g., ocean temperature, salinity, pH,
current velocity, biogeochemistry, and nutrients).
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3.2.2.5.1 Impacts of One Representative Project in Each WEA

Several mitigation measures would help avoid or reduce water quality impacts. These include measures
to avoid or minimize release of diesel and marine fuel (MM-10), turbidity resulting from anchoring (MM-
19), and monitoring physical and biochemical parameters prior to, during, and after construction (MM-
36).

The effectiveness of these measures depends on many factors that cannot be reasonably quantified in
the absence of COP-specific levels of detail. While these measures would avoid or minimize local water
quality impacts from debris, turbidity, and discharges, impacts for the purposes of this programmatic
analysis would remain the same as described under Alternative B.

3.2.2.5.2 Impacts of Five Representative Projects

With five representative projects, increased offshore activities are expected to increase the likelihood of
water quality impacts. However, with implementation of mitigation measures, impacts related to debris,
turbidity, and discharge would be similar to those for a single representative project in each WEA.

3.2.2.5.3 Cumulative Impacts of Alternative C

Contributions to cumulative impacts would arise primarily through increased turbidity and
sedimentation (from anchoring, cable installation, and the presence of structures). Cumulative impacts
associated with anchoring or the presence of structures are dependent on subsurface conditions such as
water currents. However, water quality effects related to water currents would be short term.
Alternative C would help avoid or minimize sedimentation impacts, reducing offshore wind-related
contributions to an undetectable level.

In context of reasonably foreseeable environmental trends, the incremental contribution of Alternative
C would range from undetectable to noticeable.

3.2.2.54 Conclusions

Impacts of Alternative C. Mitigation measures would reduce impacts of trash and debris, anchoring,
sediment disturbance, and ballast water discharge when compared to Alternative B.

Cumulative Impacts of Alternative C. BOEM anticipates that Alternative C would have cumulative water
quality impacts with the unlikely event of a large accidental release potentially causing a more severe
impact. In context of reasonably foreseeable environmental trends, Alternative C's incremental
contribution would be undetectable. Mitigation measures would lessen the extent of impacts when
compared to Alternative B.
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3.3 Biological Resources

3.31 Bats

This section discusses the Affected Environment and potential impacts on bats from the offshore
components of the Proposed Action, alternatives, and ongoing and planned activities in the region.
Figure 3.3.1-1 shows the Affected Environment for bats, which includes the California coastline and
extends 100 miles (161 kilometers) offshore to encompass the bat species that may be affected while
migrating or foraging through the Humboldt and Morro Bay WEAs.
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3.3.11

Description of the Affected Environment and Baseline Conditions

As shown in Table 3.3.1-1, there are 25 bat species present in California (Brown and Rainey 2018). Of

these, 17 have documented California Natural Diversity Database (CNDDB) occurrences in coastal

California and 14 have been recorded on California offshore islands, approximately the same distance
offshore as the Humbolt and Morro Bay WEAs (Brown and Rainey 2018; CDFW 2023; Western Bat

Working Group 2017).

There are no bat species protected under the ESA that have the potential to occur in the California

offshore wind lease areas.!

Table 3.3.1-1. Bats present in California and their state and federal conservation status

Common Name

Cave-Roosting Bats

California Status

Federal Status

Townsend’s big-eared bat'? Corynorhinus townsendii Species of Special Concern | None
Lesser long-nosed bat? Leptonycteris yerbabuenae Species of Special Concern | Delisted
California leaf-nosed bat! Macrotus californicus Species of Special Concern | None
Cave myotis Myotis velifer Species of Special Concern | None
Yuma myotis®? Myotis yumanensis None None

Tree-Roosting Bats

Silver-haired bat*? Lasionycteris noctivagans None None
Hoary bat'? Lasiurus cinereus None None
Western red bat? Lasiurus frantzii Species of Special Concern | None
Western yellow bat*? Lasiurus xanthinus Species of Special Concern | None
ROO g B3
Spotted bat? Euderma maculatum Species of Special Concern | None
Western mastiff bat’? Eumops perotis californicus Species of Special Concern | None
Pocketed free-tailed bat? Nyctinomops femorosaccus None None
Big free-tailed bat! Nyctinomops macrotis Species of Special Concern | None

Multiple-Habitat Bats

Pallid bat*? Antrozous pallidus Species of Special Concern | None
Western small-footed myotis? Myotis ciliolabrum None None
Long-eared myotis'? Myotis evotis None None
Arizona myotis Myotis occultus Species of Special Concern | None
Fringed myotis*? Mlyotis thysanodes None None
Canyon bat? Parastrellus hesperus None None

1 The little brown bat has been petitioned for listing under the ESA. USFWS is currently reviewing its status due to
significant population declines, especially in eastern North America, largely attributed to wind turbine mortality
and a fungal disease known as white-nose syndrome (https://ecos.fws.gov/ecp/species/9051#candidate;
https://www.fws.gov/species/little-brown-bat-myotis-lucifugus). The lesser long-nosed bat was removed from the
Federal List of Endangered and Threatened Wildlife in 2018 (83 FR 17093).
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Common Name Scientific Name California Status Federal Status

Little brown myotis Myotis lucifugus None None
Big brown bat? Eptesicus fuscus None None
Long-legged myotis Myotis volans None None
California myotis? Myotis californicus None None
Mexican free-tailed bat? Tadarida brasiliensis None None

Sources: CDFW 2023, 2024; Western Bat Working Group 2017.
1 CNDDB occurrences in coastal California counties (CDFW 2023).
2 Species documented on the Channel Islands (Brown and Rainey 2018).

Bats are a primarily terrestrial species that spend almost their entire lives on or over land. As nocturnal
insectivores, bats forage over a variety of forested and open habitats. However, bat presence also been
documented in the U.S. offshore marine environment (Cryan and Brown 2007; Dowling et al. 2017,
Hatch et al. 2013; Pelletier et al. 2013; Solick and Newman 2021; Kennerley et al. 2024). In the Atlantic,
bats have been documented temporarily roosting on structures (i.e., lighthouses) on nearshore islands,
and there is evidence of eastern red bats migrating offshore.

Data on bat species and their abundance in the Pacific offshore marine environment, particularly in the
California OCS, is limited (U.S. Offshore Wind Synthesis of Environmental Effects Research 2022; Solick
and Newman 2021; Cryan and Brown 2007; Brown and Rainey 2018). A hoary bat was spotted over the
Humboldt WEA in October 2022. Hoary bats, along with western red bats and 12 other species, are
known to inhabit the Farallon and Channel Islands (Brown and Rainey 2018). Both hoary and western
red bats are migratory, suggesting a higher likelihood of their presence in the California OCS. Hoary bats,
capable of long-distance over-ocean flights, migrate along the Pacific Coast to winter in California.

The population size and spatial distribution of long-distance bat migrants (including hoary bat and
western red bat) are not well understood (U.S. Offshore Wind Synthesis of Environmental Effects
Research 2022). Western red bats are also highly migratory and acoustic recordings provide evidence
that they may be year-round residents in coastal California (Brown and Rainey 2018).

Data suggest higher bat activity onshore than offshore (Hein et al. 2021). A study in the North Sea found
bat detections to be 24 times higher onshore (Brabant et al. 2021). In California, hoary bat migration
was observed during low wind speeds, low moonlight, and high cloud cover (Cryan and Brown 2007).
Atlantic flyway surveys showed 90 percent of bat passes occurred with wind speeds below 5.0 m/s and
temperatures above 59°F (15.0°C) (Stantec 2018). BOEM is funding studies to understand bat movement
in Southern California, with data to be included in future project-specific analyses. Until then, all 25 bat
species in California are considered to have potential to occur in the Affected Environment.

North American bats face numerous threats, including disease like white-nose syndrome, wind turbine
collisions, habitat loss, and climate change (Bat Conservation International 2023; Bat Conservation
International and North American Bat Monitoring Program 2018). Cave-roosting bats are declining due
to white-nose syndrome, with the causative fungus presumed present in California, though no infected
bats have been confirmed (Whitenosesyndrome.org n.d.). Bats, particularly migratory tree-roosting
species, risk collision with land-based wind turbines, especially during low wind speeds, high
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temperatures, and clear nights (Horn et al. 2008; True et al. 2021). Climate change could alter bat
behaviors and habitats, while human activities like forestry, agriculture, mining, pest management, and
urban development contribute to habitat loss and global bat population impacts (Bat Conservation
International and North American Bat Monitoring Program 2018; Bat Conservation International 2023).

3.3.1.2 Impact Background for Bats

Issues and indicators to assess impacts on bats are described using the definitions in Table 3.3.1-2. Noise
and presence, operation, and decommissioning of structures may all affect bats.
Table 3.3.1-2. Issues and indicators to assess impacts on bats

Issue ‘ Impact Indicator

Collision/attraction Qualitative estimate of collision risk with WTGs and OSSs

Displacement/barrier effects/disturbance | Changes to artificial light at night
Changes to noise levels
Projected traffic patterns/volume changes

3.3.13 Impacts of Alternative A — No Action — Bats

When analyzing the impacts of the No Action Alternative on bats, BOEM considers the impacts of
ongoing activities on the baseline conditions for bats. The cumulative impact analysis for the No Action
Alternative considers the impacts of the No Action Alternative on existing baseline trends, including
other planned activities, which are described in Appendix C, Planned Activities Scenario.

3.3.1.3.1 Impacts of the No Action Alternative

Under the No Action Alternative, baseline conditions for bats would continue to follow current regional
trends and respond to other ongoing activities. Ongoing activities in the Affected Environment that
contribute to impacts on bats include military use; marine transportation; fisheries use, management,
and monitoring surveys; oil and gas activities; and global climate change. These activities may result in
temporary and permanent impacts on bats including behavioral modification, injury, and mortality.

Ongoing activities in the Affected Environment may affect bats through the following IPFs.

Noise: Noise associated with marine vessels, aircraft traffic, and military use may result in behavior
modifications, injury or mortality of bats. Information on over-ocean bat movement along the Pacific
Coast is limited, and noise-related impacts on bats from planned activities would likely vary by species.
Recent research has shown that some bat species may be less sensitive to temporary threshold shifts
than other terrestrial mammals (Simmons et al. 2016). However, even temporary effects on hearing
have been reported to negatively affect individuals (California Department of Transportation 2016).
Noise-related effects are potentially greater during spring and fall migration when higher numbers of
bats have been documented at that distance from shore (Solick and Newman 2021). BOEM expects that
impacts have short-term, localized consequences for individuals that are detectable and measurable but
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would not lead to population-level effects. However, there is potential that noise impacts result in the
loss of individuals.

Lighting: Marine vessels are currently the predominant source of offshore artificial lighting in the
Affected Environment. Nighttime lighting is also utilized on oil and gas platforms off Southern California.
Vessel lighting is intermittent, and the extent of impacts is limited to the immediate vicinity of the
vessels or platforms. Artificial lighting in developed settings has been shown to have a variety of adverse
effects on bat behaviors, including foraging, commuting, emergence, roosting, breeding, and
hibernation (Stone et al. 2015). Lighting-related impacts on bats likely vary by species and are expected
to be greater during spring and fall migration when higher numbers of bats have been documented at
that distance from shore (Solick and Newman 2021). BOEM expects that lighting impacts have short-
term, localized consequences for individuals that are detectable and measurable but do not lead to
population-level effects. However, there is potential that lighting impacts result in the loss of individuals.

Presence of structures: Existing structures in the Affected Environment include offshore oil and gas
platforms. The presence of structures offshore has the potential to result in impacts on bats such as
migration disturbance and collisions. Observations from the Channel Islands indicate that hoary bats
may migrate in flocks (Brown and Rainey 2018), which may make the species more vulnerable to
collisions with offshore structures. BOEM expects that impacts do not lead to population-level effects.
However, the presence of structures may result in the loss of individuals.

Traffic (aircraft): Documented bat collisions with aircraft in the United States include approximately 800
collisions (primarily Mexican free-tailed bats) with U.S. Air Force aircraft and approximately 417
collisions with commercial aircraft over a 10-year period (Voigt et al. 2018). Aircraft flying in the Affected
Environment may result in injury or mortality of individual bats or may result in avoidance of airspace.
Disturbance is likely temporary and localized, with impacts dissipating once the aircraft has left the area.
BOEM expects that impacts of aircraft have short-term, localized consequences for individuals that are
detectable and measurable but do not lead to population-level effects. However, there is potential for
impacts to result in the loss of individuals.

3.3.1.3.2 Cumulative Impacts of the No Action Alternative

Ongoing and planned activities in the Affected Environment that have the potential to affect bats
include decommissioning of oil and gas platforms, military activities, use of marine and aircraft vessels,
and climate change (Appendix C). Ongoing and planned activities would have the same type of impacts
as those described in detail in Section 3.3.1.3.1, Impacts of the No Action Alternative, but the impacts
would be of greater intensity. These activities could affect bats through the following IPFs: noise, which
could have physiological effects on and result in behavioral changes of bats; lighting, which could result
in behavioral changes of bats; and the presence of structures and vessel traffic, both of which can result
in collisions and behavioral changes in bats. Climate change has the potential to reduce reproductive
output and increase individual mortality and disease occurrence (Bat Conservation International and
North American Bat Monitoring Program 2018). Planned activities may result in temporary and
permanent impacts on bats including behavioral modification, injury, and mortality.
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3.3.1.3.3 Conclusions

Impacts of the No Action Alternative. Bats would continue to be affected by existing environmental
trends and ongoing activities. BOEM expects ongoing activities to have continuing temporary, long-term,
and permanent impacts (disturbance, displacement, injury, and mortality) on bats primarily through
offshore noise, lighting, presence of structures, traffic, and climate change. Bat species composition,
abundance, and flight patterns on the OCS are largely unknown due to limited available studies in the
Pacific. However, the extent of effects is anticipated to be greater during spring and fall migrations.

Cumulative impacts of the No Action Alternative. Under the No Action Alternative, existing
environmental trends and ongoing activities would continue. Bats would continue to be affected by
natural and human-caused impacts. Ongoing and planned activities would contribute to the impacts on
bats due to the presence of offshore noise, lighting, presence of structures, traffic, and climate change.

33.14 Impacts of Alternative B — Development with No Mitigation Measures — Bats

The analysis of Alternative B considers the impacts on bats from the development of one representative
project or five representative projects in each WEA without the adoption of mitigation measures.

3.3.1.4.1 Impacts of One Representative Project in Each WEA

Noise: All phases of wind energy development would generate noise with the potential to affect bats on
the OCS. Construction noise may affect migrating bats, primarily if conducted during spring or fall
migration. Construction could also generate enough noise to cause avoidance behavior by individual
migrating bats, which could lead to displacement of individuals from potentially suitable habitats
(Schaub et al. 2008). Construction-related activity would be temporary and localized; however,
construction of an individual project could last up to 3 years and even temporary effects on hearing
have been reported to negatively affect individuals (California Department of Transportation 2016).

Non-routine activities would generally require intense, temporary activity to address emergency
conditions. Noise made by offshore repair vessels could temporarily deter bats from approaching the
site of a given non-routine event. Impacts on bats, if any, would be temporary and last only as long as
repair or remediation activities were necessary to address non-routine events. Studies of land-based
wind turbines have shown that operational noise emitted by wind turbines is unlikely to be an attractant
for bats (Szewczak and Arnett 2006; Arnett et al. 2005; Guest et al. 2022). However, noise-related
attraction to operating turbines may differ by species (Long et al. 2011; Guest et al. 2022), and noise
generated by larger offshore turbines may differ from that of land-based turbines.

BOEM anticipates that noise impacts would be detectable and measurable and would have the potential
to result in the loss of individuals but are unlikely to lead to population-level effects. However, at the
time of this programmatic analysis, there are no available data from the acoustic monitoring and Motus
studies to analyze species composition, abundance, and seasonal trends in bat presence in the WEAs.
Acoustic monitoring and Motus study results will be available to be incorporated into future project-
specific analyses for COPs.
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Lighting: Nighttime lighting would increase with the construction and operation of up to 200 WTGs and
up to six OSSs and multiple vessels and persist through all phases of development. Artificial lighting
could result in adverse effects on bat behaviors (Stone et al. 2015). Wind turbine lighting may result in
reduced bat fatalities, based on prior land-based studies that have either found no changes in fatalities
between lighted and unlighted turbines or a measurable reduction in fatalities at lighted turbines (Hein
and Schirmacher 2016). However, lighting-related impacts on bats would likely vary by species; lighting
required for offshore turbines may also differ from that used for land-based turbines. BOEM anticipates
that for offshore structure lighting, in the absence of light-reduction measures (e.g., ADLS), construction-
and operation-related lighting effects would be detectable and measurable and would have the
potential to result in the loss of individuals but are unlikely to lead to population-level effects. However,
at the time of this programmatic analysis, there are no available data from the acoustic monitoring and
Motus studies to analyze species composition, abundance, and seasonal trends in bat presence in the
WEAs. Acoustic monitoring and Motus study results will be available to be incorporated into future
project-specific analyses for COPs.

Presence of structures: The presence of project-related structures offshore would have the potential to
result in various types of impacts on bats such as migration disturbance and turbine strikes. One
representative project would add between 30 and 200 WTGs and one to six OSSs on the OCS. The
structures, and related bat impacts, associated with each representative project would remain at least
until decommissioning and could thus pose long-term bat impacts.

Exposure to vessels or the rotor-swept zone (RSZ) of operating WTGs could result in bat injury or
mortality. Bats are attracted to land-based turbines (Cryan et al. 2014; Guest et al. 2022), and potential
hypotheses suggest bats are attracted to turbines for use as roost sites, foraging, mating, and scent
marking territories (Guest et al. 2022). Artificial light and noise do not appear to be primary causes of
bat attraction to wind turbines (Guest et al. 2022). Bats have been recorded approaching land-based
turbines from downwind on moonlit nights (Cryan et al. 2014), especially at wind velocities lower than
about 5 to 6 m/s; at higher wind speeds, bats avoid the RSZ (Wellig et al. 2018). Some fraction of
recorded fatalities at land-based turbines are caused by pressure changes rather than by turbine blade
strike (Baerwald et al. 2008; Grodsky et al. 2011).

Offshore O&M activities pose a seasonal risk to migratory bats, especially during spring and fall
migration. However, data on the distribution, abundance, and species of bats in the Pacific offshore
environment is limited, and it is unclear if bats are attracted to offshore wind turbines (U.S. Offshore
Wind Synthesis of Environmental Effects Research 2022). The number of bats that might encounter wind
turbines or related structures is unknown due to these uncertainties. The population size of long-
distance bat migrants and the proportion undertaking over-ocean movements is also unclear (U.S.
Offshore Wind Synthesis of Environmental Effects Research 2022). Wind turbines could affect cave-
roosting bat populations susceptible to white-nose syndrome if significant numbers are present in the
offshore project area.

Effects from the presence and operation of turbines would be more likely to occur during spring and fall
migration when higher numbers of bats have been documented offshore (Solick and Newman 2021).
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However, at the time of this programmatic analysis, there are no available data from the acoustic
monitoring and Motus studies to analyze species composition, abundance, and seasonal trends in bat
presence in the WEAs. Acoustic monitoring and Motus study results will be available to be incorporated
into future project-specific analyses for COPs.

3.3.1.4.2 Impacts of Five Representative Projects

The same types of design parameters described for one representative project in each WEA would apply
to development of all five projects in the Humboldt and Morro Bay WEAs, except that the number and
length of each parameter would be scaled for five projects. Five projects would increase the potential
for bat impacts due to the greater amount of offshore development. Impacts on bats in the offshore
environment are anticipated due to the potential for a substantial number of bats to migrate through
the Humboldt and Morro Bay WEAs, the potential for bats to be attracted to wind turbines, and the
potential for injury and mortality from operating turbines.

3.3.1.4.3 Cumulative Impacts of Alternative B

Cumulative impacts on bats from the construction, O&M, and decommissioning of infrastructure for five
representative projects combined with ongoing and planned activities in the Affected Environment
would also contribute to the primary IPFs of noise, lighting, and presence of structures.

In the absence of data documenting bat presence, abundance, and potential population-level effects on
bats in the Humboldt and Morro Bay WEAs, cumulative impacts on bats are anticipated in the offshore
environment based on the known potential for bats to be attracted to wind turbines and the potential
for injury and mortality from operating turbines. This would apply to all five individual California
offshore wind projects being constructed simultaneously or staggered over time. In the context of
reasonably foreseeable environmental trends, Alternative B is expected to contribute to the cumulative
impacts on bats.

3.3.1.4.4 Conclusions

Impacts of Alternative B. The main significant risk to bats would be from operation of the offshore
WTGs, which could lead to long-term impacts in the form of injury or mortality. Impacts are anticipated
to be more likely during spring and fall migration when higher numbers of bats have been documented
offshore (Solick and Newman 2021). However, there are currently insufficient data on bat presence,
abundance, and behavior in the OCS to quantify these impacts.

Cumulative Impacts of Alternative B. Alternative B would contribute to the cumulative impacts
primarily through long-term impacts from the presence and operation of offshore structures. However,
there are currently insufficient data on bat presence, abundance, and behavior in the OCS to quantify
these impacts.
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3.3.1.5 Impacts of Alternative C — Proposed Action (Adoption of Mitigation Measures) —
Bats

Alternative C, the Proposed Action, is the adoption of mitigation measures such that the potential
impacts described for Alternative B may be avoided or reduced. The analysis for this alternative is
presented as the change in impacts from those discussed under Alternative B. Other than the adoption
of mitigation measures, all design parameters for Alternative C would be the same as described under
Alternative B for project components and activities undertaken for construction and installation, O&M,
and decommissioning. Mitigation measures proposed under Alternative C are analyzed for one
representative project in each WEA and five representative projects in the Humboldt and Morro Bay
WEAs. Appendix E, Mitigation, identifies the mitigation measures that make up the Proposed Action.
Table 3.3.1-3 provides a summary of the mitigation measures proposed to avoid or reduce impacts on
bats.

Table 3.3.1-3. Summary of mitigation measures for bats

Measure ID ‘ Measure Summary ‘

This measure states that lessees may be required to comply with seasonal turbine cut-in speeds to

-12
MM reduce impacts on bats.

This measure creates annual reporting requirements for dead or injured birds or bats, which would

MM-13 . . . . . . .
improve the overall understanding of bird and bat interactions with wind farms.

This measure requires lessees prepare a Bird and Bat Monitoring Plan which will be used to
MM-14 determine the need for adjustments to monitoring approaches, consideration of new monitoring
technologies, and/or additional periods of monitoring.

This measure requires lessees to install bird and bat tracking technology on project infrastructure

MM-15 . . . .
to address information gaps of offshore movements of selected species of birds and bats.

This measure requires lessees to minimize impacts on avian species to the maximum extent
practicable. Consistent with, and not conflicting with, any measures that may result from USCG
MM-17 requirements, the lessee must use any additional lighting only when necessary, and such lighting
must be shielded downward and directed, when possible, to minimize use of high intensity
lighting, and reduce upward illumination and illumination of adjacent waters.

This measure requires lessees to develop a conservation strategy for migratory birds and bats. The
conservation strategy will provide a framework for identifying and implementing actions to
conserve birds and bats during project planning, construction, operation, maintenance, and
MM-18 decommissioning and for assessing impacts; avoiding, minimizing, and mitigating impacts; guiding
current actions; and planning future impact assessments and actions to conserve birds and bats. If
BOEM determines, through consultation with USFWS or other agencies, that compensatory
mitigation is appropriate, the strategy would outline the actions needed to offset take of bats.

3.3.1.5.1 Impacts of One Representative Project in Each WEA

Mitigation measures under Alternative C may potentially reduce the extent or degree of bat impacts
related to noise, lighting, and the presence of structures. However, at the time of this programmatic
analysis, there are no available baseline data to definitively state a reduction of impacts. In the absence
of such data, Alternative C is presumed to result in the same impact magnitudes as Alternative B.
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Acoustic monitoring and Motus study results will be available to be incorporated into future project-
specific analyses for COPs.

Lighting: The effects of artificial lighting (including WTG lighting) on bat collisions are unclear. Designing
lighting to minimize avian impacts, using lighting only when necessary, shielding and directing lights
downward, minimizing the use of high intensity lighting, and reducing upward illumination and
illumination of adjacent waters (MM-17) are not expected to substantially affect potential bat fatalities.
In the absence of species composition, abundance, and seasonal trend data in the WEAs at the time of
this programmatic analysis, BOEM anticipates there would be no change in impact magnitudes from
lighting compared to Alternative B.

Presence of structures: Surveys conducted under the Bird and Bat Monitoring Plan and data collected
through bird and bat tracking technology (MM-14 and MM-15) would provide a baseline for comparison
with post-construction survey results and would advance the understanding of bat interactions with
offshore WTGs. MM-12 may require compliance with seasonal turbine cut-in speeds, which has been
shown to reduce bat fatalities at land-based wind facilities. Reporting of any dead or injured bats (MM-
13) would improve overall understanding of bat interactions with offshore wind structures and may
reduce overall impacts on bats over time. MM-18 would require lessees to develop a conservation
strategy for migratory birds and bats. The conservation strategy would provide a framework for
identifying and implementing actions to conserve birds and bats during project planning, construction,
operation, maintenance, and decommissioning and for assessing impacts; avoiding, minimizing, and
mitigating impacts; guiding current actions; and planning future impact assessments and actions to
conserve birds and bats. If BOEM determines, through consultation with USFWS or other agencies, that
compensatory mitigation is appropriate, the strategy would outline the actions needed to offset take of
bats. The specific components of a Compensatory Mitigation Plan would be developed during the COP
stage (MM-18).

BOEM anticipates that mitigation measures may reduce impacts on bats in the offshore environment.
However, due to the lack of baseline data at the time of this programmatic analysis the extent of this
reduction cannot be known at this time.

3.3.1.5.2 Impacts of Five Representative Projects

With five representative projects, increased offshore development is expected to result in a higher
likelihood and a greater severity of impacts. With mitigation measures, impacts from noise, lighting, and
presence of structures are expected to be similar to those for a single representative project in each
WEA. Acoustic monitoring and Motus study results will be available to be incorporated into future
project-specific analyses for COPs.

3.3.1.5.3 Cumulative Impacts of Alternative C

Under Alternative C, cumulative impacts on bats from the construction, 0&M, and decommissioning of
infrastructure for five representative projects combined with ongoing and planned activities across the
Affected Environment with mitigation measures would also contribute to noise, lighting, and presence
of structures. Cumulative impacts on bats under Alternative C are based on the known potential for bats
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to be attracted to land-based wind turbines and the potential for injury and mortality from operating
turbines, which could result in unavoidable impacts offshore. BOEM does not anticipate the impacts to
result in population-level effects or threaten overall habitat function. However, at the time of this
programmatic analysis, there are no available data from the acoustic monitoring and Motus studies to
analyze species composition, abundance, and seasonal trends in bat presence in the WEAs. BOEM
anticipates that in the context of reasonably foreseeable environmental trends, Alternative C would
contribute to the impacts of noise, lighting, and the presence of structures on bats.

3.3.1.5.4 Conclusions

Impacts of Alternative C. All phases of offshore wind development under Alternative C, whether one
project or five projects, are expected to have an impact on bats. The mitigation measures under
Alternative C may reduce impacts on bats in the offshore environment and, therefore, could reduce
potential impacts on bats compared to Alternative B. Bat presence, abundance, and use of the California
offshore environment are largely undocumented at the time of this programmatic analysis and
forthcoming acoustic monitoring and Motus studies will be available to inform project-specific analyses
for COPs. Although mitigation measures may reduce impacts on bats in the offshore environment, the
extent of this reduction cannot be known at this time.

Cumulative Impacts of Alternative C. Alternative C would contribute to cumulative impacts primarily
through the long-term impacts from the presence and operation of offshore structures. Mitigation
measures may reduce impacts on bats in the offshore environment, but the extent of this reduction
cannot be known at the time of this programmatic analysis. Forthcoming acoustic monitoring and Motus
studies will be available to inform project-specific analyses for COPs.
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3.3 Biological Resources

3.3.2 Benthic Resources

This section discusses potential impacts of the Proposed Action, alternatives, and ongoing and planned
activities in the Affected Environment on benthic resources, other than fishes and commercially
important benthic invertebrates. The Affected Environment (Figure 3.3.2-1) includes an area within a 10-
mile (16.1-kilometer) buffer around both the Humboldt and Morro Bay WEAs plus export cable corridors
between the lease areas and the shoreline.! The Affected Environment is where seafloor disturbances
and associated effects (e.g., suspended sediment) are most likely to occur and affect benthic resources.
It is intended to account for localized benthic disturbance, sediment suspension (via water mass
transport), and benthic invertebrate larval transport due to winds and ocean currents.

Section 3.3.4, Coastal Habitat, Fauna, and Wetlands, discusses terrestrial resources in coastal areas and
tidal wetlands; Section 3.3.5, Fishes, Invertebrates, and Essential Fish Habitat, discusses fishes, pelagic
invertebrates, and Essential Fish Habitat (EFH).

33.21 Description of the Affected Environment and Baseline Conditions

The wind affects the ocean surface, driving the California Current and the ecosystem it supports by
creating localized upwelling.

1 Although project-induced sediment transport and benthic invertebrate larval transport beyond 10 miles

(16.1 kilometers) is possible, both sediment and larval transport related to California project activities would likely
be on a smaller spatial scale (i.e., less than 10 miles, or 16.1 kilometers). Project-specific sediment transport
modeling would be required to verify this prediction, and the potential transport of benthic invertebrate larvae
could be approximated based on sediment transport modeling results.
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Upwellings are common during the spring and early summer months, characterized by strong winds
from the north and northwest that transport deep ocean water that are high-nutrient, low-oxygen, cold,
and saline to the surface ocean in the nearshore environment, including estuaries (Barnhart et al. 1992;
Brown and Nelson 2015). In the late summer and fall, mild winds are more common, resulting in
reduced upwelling. During this time, the California Current moves warmer, low nutrient, moderately
saline waters close to the shoreline. In the late fall and winter months, waters with high oxygen, low
salinity, and moderate nutrients are brought into the nearshore waters during storms. These waters
often carry high sediment loads, resulting in turbid waters, especially in the nearshore bays and
estuaries where river inputs also contribute to suspended sediments (Brown and Nelson 2015). This
period is accompanied by strong southerly winds coupled with the northerly-flowing Davidson Current.
As a result, water mixes between the seafloor and the surface and result in similar temperature, salinity,
and nutrient concentration throughout the water column (NOAA n.d.). Seasonal upwellings are highly
productive and provide nutrient-rich water for krill, squid, sardines, and other bait fish low on the
trophic food chain. Together with the export production from the sinking of organic matter produced in
the photic zone, these processes serve as the foundation of the ocean food web (NOAA n.d.; Sigman and
Hain 2012). Interannual climate patterns such as El Nifio/La Nifia events, which take place every 2 to 7
years, also affect the frequency and volume of upwelling in any given year. Longer timescale climate
variability, such as the dual-phased Pacific Decadal Oscillation (PDO), also modulates upwelling strength
and thus affects Pacific sea-surface temperature patterns on decadal timescales. The positive phase of
PDO exhibits similar behavior to a La Nifia event, while the negative phase is similar to an El Nifio event,
though each PDO phase can last 20 to 30 years.

The California coast is divided into beach compartments called littoral cells (Patsch and Griggs 2006).
Littoral cells consist of all sand sources (e.g., tributary rivers, sand eroded from coastal bluffs) and sand
sinks (i.e., where sand is lost to submarine canyons and longshore sediment transport) dry, wet, or
submerged. Wind and waves move the sand onshore, offshore, and alongshore (Patsch and Griggs
2006). The Eureka littoral cell covers about 40 miles (64 kilometers) in Humboldt County from Trinidad
Head to False Cape and is mostly fed by the sediment of three rivers (ICF 2021).

There are limited data available to characterize the sediment conditions of the seafloor in the Humboldt
and Morro Bay WEAs (Cooperman et al. 2022). Previous studies that evaluated the geology, bathymetry,
and seafloor characteristics of the Affected Environment that are relevant to wind energy development
are focused on the assessment of potential geohazards (Tajalli Bakhsh et al. 2020, 2023).

The Pacific coastline has higher seismic risk relative to other sites for proposed U.S. offshore wind.
Mapped fault lines occur along the California coast, including in both WEAs (Cooperman et al. 2022).
Based on historical earthquake data in the WEAs, there is a significantly higher seismic risk for the
Humboldt WEA relative to the Morro Bay WEA (Tajalli Bakhsh et al. 2020; Chapter 2, Proposed Action
and Alternatives, Table 2-6).
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3.3.2.1.1 Humboldt WEA
Offshore Benthic Resources

The Humboldt WEA is on a wide region of the continental shelf called the Eel Shelf. About 90 percent of
the sediment along the Eel Shelf comes from the Eel River during winter storms. Major flood events can
each result in the addition of 2 to 3.9 inches (5 to 10 centimeters) of deposited silty, clay-rich sediment
(Bentley and Nittrouer 2003).

The benthic habitat between 1,312 and 4,921 feet (400 and 1,500 meters) is entirely composed of outer
shelf and upper slope habitats. Soft sediment of mud/muddy sand covers most of the seafloor within
this area, with sand waves in Trinidad Canyon (Goldfinger et al. 2014). Very few rock/rock mix areas are
documented in outcrops, primarily in the central portion of the WEA in a northwest-to-southeast
pattern, although smaller areas are throughout (Cooperman et al. 2022). Depths and seafloor slope
increase closer to the western boundary, in some places exceeding four degrees, which can lead to slope
instability and submarine landslides (Cooperman et al. 2022; Tajalli Bakhsh et al. 2020). The continental
margin around the Mendocino fault, south of the WEA, contains more landslides than any other region
of the West Coast (Tajalli Bakhsh et al. 2020).

Sediment composition and water depth dictate the benthic community assemblage (Henkel and Gilbane
2020). Filter-feeding invertebrates dominate the sandy sediments of the continental shelf, while
deposit-feeding invertebrates dominate the finer silt and clay habitats of the deeper waters (including
the continental slope and shelf break) (Henkel et al. 2020). These invertebrates serve a crucial role in the
ocean food web for many other demersal species, including some commercially harvested species of
flatfish, rays, hagfish, and sablefish.

Special habitats in the region include chemosynthetic communities, cold seeps, submarine canyons,
corals, and sponges. Tissue analysis of the organisms from 1,476 to 1,969 feet (450 to 600 meters) water
depth confirmed the presence of bacterial chemosynthesis, typical of cold seeps (Kennicutt et al. 1989).
NOAA'’s Deep-Sea Coral Research and Technology Program, which compiles a national database of the
known locations of deep-sea corals and sponges, shows the scattered presence of sea pens and sponges
in the Affected Environment, including calcareous sponges and demosponges on the eastern edge or
just outside of the Affected Environment (NOAA 2023a; Hourigan et al. 2015). These corals, sponges,
and sea pens along with oysters (Crassostrea virginica), blue mussels (Mytilus edulis), and polychaete
worms (Sabellaria vulgaris) act as ecosystem engineers that build structural complexity in otherwise flat
benthic environments and affect community composition (Steimle and Zetlin 2000; Miatta and
Snelgrove 2022; Haberlin et al. 2022).

Inshore Benthic Resources

Coastal and inshore habitats and their associated benthic resources along the Northern California
shoreline include sandy and coarse-grained beaches, cliffs, shellfish beds, tidal flats, submerged aquatic
vegetation (e.g., seagrasses and attached macroalgae), mollusk reef biota, coastal dune systems, barrier
island forests, and both saltwater and freshwater marshes. Section 3.3.4 provides more details.
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Humboldt Bay is composed of two large bays, the shallow South Bay and Arcata Bay to the north. A long,
narrow sand spit and two rubble-mound jetties about 2,000 feet (610 meters) apart separate it from the
ocean (USEPA and USACE 2020). Four watersheds drain into Humboldt Bay, making it the second only to
San Francisco Bay in size (ICF 2021). Large volumes of fresh water and sediment are flushed into
Humboldt Bay, requiring regular dredging to maintain safe navigation (USEPA and USACE 2020). It
supports numerous ecosystem services and serves as nursery and foraging habitats for many species
including over 400 plant species, 500 invertebrate species, and 100 fish species (ICF 2021). The inland
waters contain the Humboldt Bay National Wildlife Refuge and the South Humboldt Bay State Marine
Recreational Management Area (SMRMA), which focus on conserving eelgrass and wetland habitats
(CDFW 2023a).

The Samoa State Marine Conservation Area protects sand seafloor habitat in nearshore waters 3 miles
(4.8 kilometers) west of Arcata. It covers more than 13 square miles (35 square kilometers), including

4 miles (6.4 kilometers) of coastal dune shoreline to water depths of over 150 feet (46 meters). The area
includes sand and mud-covered seafloor habitat (CDFW 2023b). Additionally, the South Humboldt Bay
SMRMA, located in South Humboldt Bay, is 0.81 square mile (2.1 square kilometers) and made up of
coastal marsh, eelgrass, and estuary.

California’s kelp forests comprise over 20 different species of algae. CDFW conducted annual aerial
surveys of giant kelp (Macrocystis pyrifera) and bull kelp (Nereocystis luetkeana) (collectively referred to
as kelp). A 2016 survey of the north region that includes Humboldt Bay showed twice the measured
2015 canopy levels; however, kelp coverage is still below the normal range for the area. CDFW now
monitors through satellite remote sensing imagery and this data has shown that kelp coverage has yet
to fully recover in many areas along the North Coast of California as of 2022 (CDFW 2024a). Marine kelp
has been found in small patches in the mouth of Humboldt Bay along the jetties, as well as just outside
of the bay jetties. Kelp presence was found at both the canopy and subsurface levels.

Eelgrass (Zostera marina) is the greatest contributor to the primary production that occurs within
Humboldt Bay (Gilkerson and Merkel 2017). An estimated 4,700 acres (1,902 hectares) are within
Humboldt Bay, which accounts for more than 30 percent of the total eelgrass habitat available along the
California coastline (ICF 2021; Schlosser and Eicher 2012). Eelgrass prevents erosion and helps to
maintain stability by anchoring sediment with its spreading rhizomes, slowing the flow of water. Eelgrass
beds provide foraging, breeding, or nursery areas for invertebrates, fish, and birds, normally growing in
fine sand to muddy sediments near the mean lower low water (MLLW) elevation. Within the South Bay,
eelgrass grows to a maximum depth of -6.9 feet (-2.1 meters) MLLW, while the maximum depth in
Arcata Bay to the north is shallower at -4.3 feet (-1.3 meters) MLLW (Gilkerson and Merkel 2017; ICF
2021). California surfgrass (Phyllospadix sp.), known to grow on rocky substrates in intertidal zones, has
not been documented in the Affected Environment.

Dungeness crab (Metacarcinus magister) is considered the most important benthic species in the area
because of its abundance and biomass in inshore habitats, as well as its importance to local commercial
and recreational fisheries (H.T. Harvey and Associates 2020). They are mostly found in soft-bottom (sand
or mud) habitats from the intertidal zone out to 98 feet (30 meters) water depth. During their molt, they
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are often found in estuaries and shallow nearshore waters, and greater depths in the spring and fall.
Dungeness crab is the largest fishery in the area and the fourth largest in the state (Love et al. 2017).

There are no documented artificial reefs in the benthic resources Affected Environment; however,
mollusk reefs are common. Pacific oyster (Crassostrea gigas), an introduced species from Japan, is
cultivated primarily in aquaculture farms in estuaries, including Arcata Bay. It is the second largest
fishery, with about 70 percent of all oysters grown for consumption in-state, produced in Humboldt Bay
(ICF 2021).

3.3.2.1.2 Morro Bay WEA
Offshore Benthic Resources

The Morro Bay WEA covers a variety of subtidal habitats with enhanced biodiversity from the merging of
the colder northern waters and warmer Southern California waters. Unique habitats in the region
include pockmark fields, submarine canyons, and bacterial mats (Cochrane et al. 2023; Kuhnz et al.
2021; Walton et al. 2021).

The Morro Bay WEA is entirely composed of upper slope habitats at water depths between 2,953 and
4,265 feet (900 and 1,300 meters). Soft sediments (e.g., sand, mud) cover most of the area, with hard
substrate found on the WEA’s western and southern reaches, and infrequently in nearshore waters
(Cochrane et al. 2023; Cooperman et al. 2022). Water depth and substrate type influence the
composition of benthic communities. For example, sediments on the continental shelf generally consist
of sandy habitats nearshore and are dominated by filter-feeding organisms. Progressively deeper
environments consisting of silt and clay sediments show an increase in deposit feeders. At the shelf
break, where the continental slope begins, the sediment is completely silt and clay (e.g., mud).

Sur pockmark field was identified along with micro-depressions in the WEA (MBARI 2019, 20243,
2024b). The pockmarks have an average diameter of 600 feet (175 meters), a depth of 16 feet (5
meters), and are nearly circular and evenly spaced (Figure 3.3.2-2) (MBARI 2024a). With over 5,200
pockmarks identified over 500 square miles (1,300 square kilometers), it is the largest pockmark field in
North America (MBARI 2019, 2024a, 2024b). The micro-depressions are much smaller, with an average
diameter of 36 feet (11 meters) and a depth of 3 feet (1 meter), and they often have an elongated shape
and steeper sides (MBARI 2019, 2024a, 2024b) (Figure 3.3.2-2). Benthic species groups in and outside of
pockmark features were not distinct (Kuhnz et al. 2021). The escape of fluid or discharge of thermogenic
gases from the seabed sediment can develop bathymetric features like mounds, gas hydrates, mud
volcanoes, or pockmarks (Ercilla et al. 2021). These features are potential indicators of processes
associated with seabed fluid flow, which may cause seabed instabilities (Tajalli Bakhsh et al. 2023).
Pockmarks without active methane venting may be maintained and shifted by turbidity currents
(Lundsten et al. 2024), which appears to be the case for the Sur pockmark field as no evidence of
methane gas has been found (MBARI 2024b).
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Figure 3.3.2-2. a) Bathymetric figure comparing the size of micro-depression and pockmark as
mapped by the Monterey Bay Aquarium Research Institute in 2019. b) Micro-depression on the
seafloor off California (Photo courtesy of MBARI).

There are three statistically distinct biotic groups associated with the soft sediments of the Morro Bay
WEA and the surrounding habitat to the shoreline: pom-pom anemones (Liponema brevicorne), tube-
dwelling anemones (Cerianthus spp.), and sea stars (Asterias spp.) (Cochrane et al. 2022). Cochrane et
al. (2022) found higher biodiversity in areas with greater slope and rugosity. Benthic invertebrate
species that inhabit the WEA include echinoderms (e.g., sea cucumbers, sea stars, brittle stars, urchins,
crinoids), cnidarians (e.g., sea pens, anemones), and a variety of crustaceans, mollusks, brachiopods, and

Affected Environment and Environmental Consequences 3.3.2-7 USDOI | BOEM



sponges (Kuhnz et al. 2021). Many of these species provide the base of the ocean food web; some are
also commercially harvested.

Structure-forming invertebrates such as corals and sponges were identified, the latter of which provide
both habitat and food for other marine species. NOAA’s Deep-Sea Coral Research and Technology
Program, a national database of the known locations of deep-sea corals and sponges in U.S. waters,
shows scattered sea pens and sponges in the Affected Environment, including calcareous sponges and
demosponges in nearshore habitats (NOAA 2023a; Hourigan et al. 2015). One record of gorgonian coral
is noted along the WEA’s western edge. No chemosynthetic communities were observed in the WEA
(Kuhnz et al. 2021).

Recent and planned expansions on seafloor protections will benefit the Affected Environment near
Morro Bay. The Monterey Bay National Marine Sanctuary affords some protection on water quality and
benthic disturbance between the WEA and the coastline. Beginning in 2020, the Amendment 28
Essential Fish Habitat Conservation Areas prohibited bottom trawling in portions of Monterey Bay
National Marine Sanctuary waters and the Morro Bay WEA. NOAA’s Office of National Marine
Sanctuaries is expected to designate the Chumash Heritage National Marine Sanctuary in late
2024/early 2025. The sanctuary was nominated to protect an area of biological significance, as well as
rich cultural importance for the Chumash people and other Tribal Nations and Indigenous communities
of Central California (NOAA 2023b). See Section 3.4.2, Cultural Resources, for more details. Biologically,
this area serves as an important ecological transition zone that fosters high productivity. It functions as
the source of nutrient-rich upwelling that supports important ecosystems, including kelp forests, rocky
reefs, sandy beaches, and unique and rare deep-sea corals and sponges in seamounts and canyons
(NOAA 2023b).

Inshore Benthic Resources

Rippled scour depressions provide valuable habitat in a patchy spatial pattern to otherwise soft
sediment communities on the inner continental shelf. Comprehensive mapping in state waters revealed
that Rippled scour depressions covered nearly as much of the inner continental shelf as the rocky
habitat (Hallenbeck et al. 2012). These abundant and widespread features range from hundreds to
thousands of square meters and are 12 to 20 inches (30 to 50 centimeters) deep. The depressions
contain coarser sediments, longer-period bedforms, and lower mean faunal density and richness of fish
and invertebrates than are found on the surrounding seafloor. Rippled scour depressions contain
significantly more young-of-the-year rockfishes and small flatfishes than adjacent fine sediments,
suggesting a possible nursery function (Hallenbeck et al. 2012).

Morro Bay is a semi-enclosed lagoon estuary that encompasses 2,300 acres (930 hectares) and is
connected to Estero Bay by a narrow channel midway between Point Estero to the north and Point
Buchon to the south (Gerdes et al. 1974; Morro Bay National Estuary Program 2022a). Two streams feed
into the lagoon and form a delta encompassing an area of salt marsh. Small sections of rocky shore exist
on the seaward side of Morro Rock. Hardened shore structures were placed near Morro Rock, at the bay
entrance, including the docks along Embarcadero Road. The benthic substrates in nearshore waters of
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Estero Bay are classified as hard bottom near the shoreline but transition to soft sediment within 1 or 2
miles (1.6 or 3.2 kilometers) of the shore. Coastal and inshore habitats include the sandy beaches of
Estero Bay and those in Morro Bay, the latter of which are composed primarily of coastal marsh,
eelgrass beds, and tidal flats. North and south of Estero Bay, the shore is primarily a rocky coastline.
Section 3.3.4 provides more details on inshore habitats.

The Pacific marine heatwave from 2013 to 2016 affected many species, including eelgrass (Magel et al.
2022). Following this anomalous warming of offshore waters, the Morro Bay National Estuary Program
planted nearly 15,000 eelgrass over 5 years to boost recovery, which had declined more than 90
percent, to a minimum of only 13 acres (5.3 hectares). These restoration efforts likely contributed to
500 acres (202 hectares) of eelgrass mapped as of December 2021, even higher than before the
heatwave (Morro Bay National Estuary Program 2022b).

Kelp was also affected by the marine heatwaves (Magel et al. 2022). Kelp is found north of Morro Bay as
a canopy, with subsurface kelp mapped along the south-facing coastline of Estero Bay from Point Estero
to Mouse Rock. Kelp density fluctuates along the Central California coastline, and some recovery of kelp
cover has been observed along the central coast since 2014 (CDFW 2023c; Kelp Watch 2024). Satellite
imagery has indicated that kelp populations have recovered since the 2013—2016 heatwave in parts of
Central and Southern California, but Northern California kelp forests have not recovered (Kelp Watch
2024). Kelp forests exhibit high species diversity and provide high-value habitat for many marine species
including invertebrates, fish, mammals, and birds. Some species graze directly on the algae as it grows
while others consume the detached blades, or the detritus through filter feeding.

Grazers such as sea urchins can be devastating to kelp forests when they occur in large numbers.
Keystone predators such as sea otters (Enhydra lutris) and sea stars may help minimize sea urchin
population spikes, when present in a stable and balanced ecosystem. Massive die-offs of sea stars, like
those caused by sea star wasting syndrome which occurred along the Pacific Coast in 2013 and 2014
(MARINe 2023; Di Lorenzo and Mantua 2016), likely played a role in destabilizing sea urchin populations,
which led to heavy grazing on kelp. These sharp declines in kelp density can negatively influence
associated species such as abalone (Rogers-Bennett et al. 2021). In 2017, kelp deforestation triggered
mass abalone mortality (80 percent), forcing the closure of the recreational abalone fishery and the
commercial red sea urchin fishery in Northern California (Rogers-Bennett and Catton 2019).

Two artificial reefs nearshore provide valuable habitat to marine invertebrates and fish that prefer to
associate with hard substrate. The Atascadero Artificial Reef is composed of 0.4 acre (0.2 hectare,

3,500 tons) of quarry rock placed in 55-foot (~17-meter) water depth at the end of a subsea pipeline
about 2 miles (3.2 kilometers) north of the Morro Bay entrance constructed in 1985 (Lewis et al. 2001a).
The San Luis Obispo County Artificial Reef is much larger, at 13 acres (5.3 hectares), located in the
southern section of the Affected Environment in water depths of 42 to 52 feet (13 to 16 meters)
constructed of 27,000 tons of concrete tribar and rubble between 1984 and 1985 (Lewis et al. 2001b).

Like the offshore benthic habitats, inshore environments are sacred to native people. For example,
Morro Rock, also referred to as the Gibraltar of the Pacific, is sanctified to the Santa Ynez Band of
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Chumash Indians, protected as part of the Morro Bay State Park, and is a recognized California landmark

(Reese 2022).

3.3.2.2

Impact Background for Benthic Resources

Accidental releases, anchoring, cable installation and maintenance, discharges/intakes, EMFs and cable

heat, noise, port utilization, and presence of structures contribute to impacts on benthic resources.

However, these IPFs may not necessarily contribute to each individual issue outlined in Table 3.3.2-1.

Refer to Section 3.1.2, Impact Terminology regarding beneficial impacts.

Table 3.3.2-1. Issues and indicators to assess impacts on benthic resources

Issue
Underwater noise

Impact Indicator

Qualitative estimate of potential disturbance, injury, or mortality of infauna and epifauna
based on extent, frequency, and duration of noise.

Crushing,
deposition, and
entrainment

Estimated extent of potential disturbance, injury, and mortality-level effects on infauna
and epifauna from dredging, crushing, or burial by construction equipment and materials
placement; entrainment by construction equipment and OSS cooling systems; and burial
effects from suspended sediment deposition.

Seabed profile and
water column
alteration

Effects on water column and benthic habitats from habitat displacement by structures,
anchors, export cable installation and maintenance, habitat modification by placement of
scour protection and concrete mattresses, and alteration of soft-bottom or complex
benthic habitat function.

Water quality

Duration and intensity of suspended sediment impacts, accidental spills, and releases of

impacts trash and debris.

Power transmission | Exposure above ambient EMF levels based on extent, duration, and proximity of contact

with or exposure to infrastructure; species sensitivity.!

Qualitative estimate of sources of invasive species, introduced habitat, and propagation or
expansion of invasive species.

Invasive species

1 EMF sensitivity varies widely; no effect threshold guidance has been established. The minimum EMF levels needed to produce
behavioral responses observed in available research are one or more orders of magnitude larger than the anticipated

EMF effects likely to result from the California offshore wind projects. Electrosensitive fish can detect low-frequency bioelectric
fields at very weak levels but are unable to detect higher-frequency fields greater than 20 Hz (Bedore and Kajiura 2013).

3.3.23 Impacts of Alternative A — No Action — Benthic Resources

When analyzing impacts of the No Action Alternative on benthic resources, BOEM considered the
impacts of ongoing activities on baseline conditions for benthic resources.

The cumulative impact analysis of the No Action Alternative considers the impacts of the No Action
Alternative and other planned activities on existing baseline trends (Appendix C, Planned Activities
Scenario).

3.3.2.3.1 Impacts of the No Action Alternative

Under the No Action Alternative, baseline conditions for benthic resources would continue to follow
regional trends and respond to other ongoing activities in the Affected Environment. Ongoing activities
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that can affect benthic resources include bottom-tending commercial fishing gear, dredging for
navigation, scientific research, discharges/intakes, and submarine cables. Ongoing noises produced from
these activities can also have impacts on benthic species.

Climate change is anticipated to play a major role in the future of California’s benthic resources by
creating changes in temperature, precipitation, pH, oxygen levels, ocean circulation, nutrient availability,
and storm frequency and severity. Corals, sponges, mollusk reefs, and submerged aquatic vegetation are
susceptible to changes in water quality, physical disturbances, increased sedimentation, loss of habitat,
and introduction of invasive species. Sessile and slow-moving species may have limited ability to
relocate and avoid the rapid onset of adverse conditions; and may experience range retractions rather
than shifts. Alternatively, relatively sessile species may adjust if an environmental change is gradual.

Furthermore, marine heatwaves are becoming more frequent. During 2013 and 2014, the area of the
northeast Pacific sea-surface temperature anomaly was so large that it became known as “The Blob”
(Bond et al. 2015). The 2019 marine heatwave in the north Pacific became the second greatest ever
recorded. The heatwave of 2023 was the fourth largest by area and the fifth longest in duration since
monitoring began in 1982 (NOAA 2024). Distribution and abundance of species have shifted to the north
following heatwave events, which may affect ecosystem structure and function (Lonhart et al. 2019;
Weber et al. 2021). Additionally, warming ocean temperatures and other climate change—related factors
may induce favorable environmental conditions for invasive species (Zhang et al. 2020).

3.3.2.3.2 Cumulative Impacts of the No Action Alternative

Planned activities in the Affected Environment that contribute to impacts on benthic resources include
new submarine cables and pipelines, port expansion projects, and designation of the Chumash Heritage
National Marine Sanctuary (Appendix C).

Accidental releases: Increases in vessel traffic would increase the risk of accidental releases from
ongoing and planned activities. Accidental releases usually consist of fuels, lubricating oils, and other
petroleum-based compounds, which tend to float in seawater or are highly soluble and would occur at
or near the ocean surface. They are unlikely to contact benthic resources in offshore waters. Releases in
shallow waters may cause habitat contamination from releases (e.g., adsorption of spilled hydrocarbons
to suspended sediments, and subsequent sinking). Cleanup activities could cause harm to sensitive
habitats and species. The Humboldt WEA Affected Environment is entirely within a military operating
area, which may increase the risk of accidental releases during at-sea training. The Chumash Heritage
National Marine Sanctuary would restrict allowable discharges into the waters south of the Morro Bay
WEA, likely enhancing overall water quality. Although vessels may release trash and debris, such impacts
would be small in scale.

Anchoring: Anchoring from commercial, recreational, and military vessels would have temporary to
permanent impacts where anchors and chains contact the seafloor. Sessile and slow-moving species
would be most likely to be affected by anchoring. Impacts would be localized, with short-term elevated
turbidity and mortality of soft-bottom benthic resources that are likely to recover relatively quickly
(Dernie et al. 2003; Kraus and Carter 2018). In complex or gravel habitats or sensitive habitats (i.e.,
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eelgrass beds, kelp forests, and mollusk reefs), recovery is expected to take longer. The Chumash
Heritage National Marine Sanctuary will restrict permanent anchoring, providing some protection from
bottom disturbances and turbidity.

Cable installation and maintenance: Submarine cable installation and maintenance would increase
sedimentation, affecting benthic organisms. The sedimentation tolerance for benthic organisms varies
among species, with sensitivity to burial determined primarily by infaunal feeding and motility type
(Trannum et al. 2010; Jumars et al. 2015; Bigham et al. 2021). The sensitivity threshold for shellfish
varies by species but is generally a deposition greater than 0.79 inch (20 millimeters) (Essink 1999;
Colden and Lipcius 2015; Hendrick et al. 2016). Smit et al. (2008) evaluated the significance of
depositional thickness on impacts on benthic communities and found that sediment deposition of

2.13 inches (54 millimeters) affected 50 percent of the benthos in the study, and a sediment burial
thickness of 0.25 inch (6.3 millimeters) affected 5 percent of the studied benthos. Impact severity would
depend on the time of year, especially if it overlaps temporally and spatially with sites with high benthic
organism abundance and diversity. Sedimentation would result in local and short-term disturbances,
which could have long-term negative effects on eggs and larvae of demersal and benthic species.
Accordingly, cable installation and maintenance would contribute to cumulative impacts.

Cable-protection measures are required to guard unburied cables and prevent abrasion with other
cables and would introduce hard substrate. Hard-bottom habitats serve as grounds for spawning,
settlement, nurseries, and foraging and generally support higher species densities than surrounding
habitat types, although not all species benefit from hard-bottom habitats (Flavio et al. 2023). At a local
level, the addition of infrastructure can increase the relevance of hard-bottom fauna, influence food
webs, and attract species preying upon these taxa. The biodeposition from these structures is expected
to increase benthic biomass and biodiversity (Pohle and Thomas 2001; Fautin et al. 2010; Raoux et al.
2017; Kerckhof et al. 2019; Degraer et al. 2020; Coolen et al. 2022; Danovaro et al. 2024). The addition
of new hard-bottom substrate in a predominantly soft-bottom environment may provide localized,
incidental benefits for hard-bottom species but would negatively impact soft-bottom-associated species.

Natural causes of sedimentation include tsunamis and powerful storms, which can create scour while
approaching the shoreline and benthic impacts similar to those created by cable installation.

Discharges/intakes: Permitted offshore discharges include uncontaminated bilge water, ballast, gray
water, and treated liquid wastes. Upon designation in late 2024/early 2025, the Chumash Heritage
National Marine Sanctuary would enhance protections in portions of the Affected Environment with
regulations on discharges (NOAA 2023b). Pathogens may also be spread through discharged water, such
as the yet-to-be-identified pathogen for sea star wasting syndrome, which is believed to be transmitted
via direct contact, and indirectly through water. The syndrome heavily affected the sunflower sea star
(Pycnopodia helianthoides), now proposed for federal listing as threatened under the ESA (NMFS 2023).
Although generally found in waters shallower than 120 feet (36.6 meters) they can live as deep as 1,400
feet (427 meters) (NMFS 2023).
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Water intake activities increase the risk of entrainment and impingement. Entrainment occurs when
organisms pass through screens and enter the cooling water system. Impingement occurs when
organisms too large to pass through the mesh are held against the screens by the water pumped
through. The Diablo Canyon Power Plant (south of Morro Bay) draws in 1.74 million gallons (6.59 million
liters) of seawater per minute to provide cooling for the nuclear power plant (Tenera Environmental
Services 1997). Entrainment studies found that the larvae from deepwater species were not entrained in
significant amounts; the highest was the northern anchovy (Engraulis mordax), at a maximum of
120,000 adults per year. However, nearshore species such as sculpins, kelpfish, blackeye goby
(Rhinogobiops nicholsii), and monkeyface prickleback (Cebidichthys violaceus) showed relatively high
larval loss (Central Coast RWQCB 2000; Tenera Environmental Services 2000). Once entrained, larval
mortality was assumed to be 100 percent. After passing through the cooling water system, roughly 2.5
billion gallons (9.5 billion liters) of heated water (approximately 20°F [11°C] above ambient ocean
temperature) is subsequently discharged directly into the ocean at Diablo Cove (Tenera Environmental
Services 1997). Furthermore, dredging activities using a suction hopper dredge would increase the risk
of entrainment of Dungeness crabs, shrimp, shellfish, and fishes. Water intake pumps on these dredges
can entrain adult organisms, differing from the more widely known coastal power plant cooling water
intake entrainment of eggs and larvae (Reine and Clarke 1998).

EMFs and cable heat: EMFs would result from ongoing and planned transmission or communication
cables, natural processes, and impressed current cathodic protection (ICCP) systems. Power cables in
offshore environments use either HVAC or HVDC. In DC cables, the main components involved in EMFs
are the core (the conductor) and the sheath of the cables. For AC, the spacing of the conductors and the
alternating magnetic fields induce alternating electric fields (Gill et al. 2023).

To date, no studies have been conducted examining the effects of EMF from ICCP on benthic resources
and research is anticipated.

EMF is also naturally occurring and pervasive in the marine environment through the Earth’s
geomagnetic field and local EMF distortions in the surrounding environment (Williams et al. 2022). The
Earth’s magnetic field has field strengths varying between 30 and 70 microteslas (300 and 700
milligauss) (Hermans and Schilt 2022). Wave action also induces electrical fields (10 to 100 microvolts
per meter) and magnetic fields (0.1 to 1 microtesla [1 to 10 milligauss]) at the water surface, depending
on wave height, period, and other factors (Slater et al. 2010).

Recent reviews by CSA Ocean Sciences Inc. and Exponent (2019), Albert et al. (2020, 2022), Gill and
Desender (2020), and Bilinski (2021) of the effects of EMF on marine organisms in field and laboratory
studies concluded that measurable, though minimal, effects can occur for some species, but not at the
relatively low EMF intensities representative of marine renewable energy projects. No biologically
significant impacts on benthic resources have been reported from EMF from AC cables (Thomsen et al.
2016; CSA Ocean Sciences Inc. and Exponent 2019), and no differences in the invertebrate community
were noted between energized (around 100 microtesla [1,000 milligauss]) and non-energized cables in
the Pacific (Love et al. 2016). A review conducted by Gill and Desender (2020) found that benthic
communities along cable routes are generally similar to nearby undisturbed habitats.
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The maximum current that a cable can carry without exceeding its temperature rating (ampacity) is
influenced by the heat transfer in the surrounding marine environment (Callender et al. 2020). Models
show that the permeability of the sediment where the cable is placed is an important factor with
ambient water temperature, burial depth, and spacing between cables affecting the ampacity of DC
submarine cables (Mardiana 2011). The effects of EMFs and cable heat on most invertebrate taxa
(embryonic and juvenile crustaceans and mollusks) remain understudied (Gill and Desender 2020), but
studies to date indicate relatively low potential for impacts.

Gear utilization: Gear utilization by ongoing commercial and recreational fishing and scientific research
would continue to affect benthic resources by modifying the nature, distribution, and intensity of
fishing-related impacts, including those that disturb the seafloor (e.g., trawling, dredge fishing).
Disturbance of benthic invertebrate communities and over-exploitation by commercial fishing activities
can adversely affect community structure and diversity, abundance, and biomass and limit recovery
(Thrush et al. 1998; Thrush and Dayton 2002; Kaiser et al. 2002; Hinz et al. 2009; Avanti Corporation and
Industrial Economics 2019; Haberlin et al. 2022; Pitcher et al. 2022), although this impact is less notable
in sandy areas that are strongly influenced by tidal currents and waves (Nilsson and Rosenberg 2003;
Sciberras et al. 2016). Bottom-tending fish gear would result in repetitive impacts. Trawling in sensitive
habitats could have detrimental impacts especially for slow-growing species.

Invasive species: Invasive species and marine diseases (Dahlgren et al. 2021) can be accidentally
introduced or spread during ballast and bilge water discharges from marine vessels or from biofouling
on hulls (Costello et al. 2022). Once established in the region, invasive species such as Watersipora
subatra, a bryozoan fouling species, have been found to quickly colonize available hard surfaces on oil
and gas infrastructure in Southern California (Viola et al. 2018; Page et al. 2019). Other well-known
invasive species of the California coastlines include the European green crab (Carcinus maenas), Asian
kelp (Undaria pinnatifida), and the clubbed tunicate (Styela clava) (CDFW 2024b). Aquatic alien invasive
species costs were estimated in the United States at $23 billion in 2020 (Cuthbert et al. 2021). The trans-
oceanic shipping industry has also increased the spread of invasive species worldwide.

Noise: Ocean noise is produced by biological, environmental, and anthropogenic sources. Weather
conditions and geological process also contribute to the ocean soundscape (Duarte et al. 2021).
Anthropogenic noise sources include vessel traffic, seismic surveys, active sonar used for navigation of
large vessels and chart plotting, construction, impact and vibratory pile driving, G&G survey activities,
and military activities. Increased noise will occur in inshore waters because of port expansion projects.
Noises produced by these various sources include impacts from sound pressure and particle motion.
Appendix H, Background on Underwater Sound, provides more details. Currently, there are no
underwater noise thresholds for invertebrates, but the effect ranges are expected to be like those
predicted for fishes without swim bladders described in Appendix H.

Ongoing activities along the Southern California coast include the use of seal bombs as deterrents in
fisheries. The underwater charges are broadband in frequency, with sound exposure level source levels
between 190 and 203 dB re 1 pPa? m? s. Acoustic data collection (in Southern California and near
Monterey Bay) recorded high charge volume (up to 2,800 per day) (Krumpel et al. 2021). UXOs on the
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seabed may be encountered during ongoing and planned activities. If encountered, the UXOs may be
left alone, shifted, removed, or detonated. Detonation generates a shock wave with extreme changes in
pressure, both positive and negative.

There is a knowledge gap regarding sound thresholds and recovery from impacts in almost all
invertebrates (Carroll et al. 2017). Fish and invertebrates that lack swim bladders are more resistant to
underwater blasts, which cause the rapid expansion and contraction of gas-filled spaces like swim
bladders and result in the greatest physiological injury (Goertner et al. 1994). English et al. (2017) also
reported that noise at high levels can cause short-term behavioral responses in marine invertebrates. All
bivalves tested to date have been shown to behaviorally respond to sound, with responses in the
frequency band width of roughly 10 to 1,000 Hz. Overall, studies conclude that invertebrates are
resilient to pressure-related damage from underwater explosions. Many previous studies relied on
effects from sound pressure but did not focus on the potential effect of particle motion (Hawkins and
Popper 2014, 2017). Although these gaps exist, current studies concerning the effects of noise on
invertebrates suggest low potential for impacts on benthic species.

Port utilization: Increases in port activity include planned expansion projects, which would disturb
benthic habitats in inshore waters through construction and maintenance dredging.

Annual dredging of Humboldt Bay navigation channels removes about 1 million cubic yards (about
765,000 cubic meters) of material from the entrance channel alone, using large and small dredge
hoppers and mechanical or pipeline dredges (USEPA and USACE 2020). Morro Bay conducts similar
maintenance dredging (USACE 2013). Inshore projects increase water turbidity and can reduce the light
eelgrass and kelp need for photosynthesis. Sediment deposition can bury young kelp, eelgrass, benthic
invertebrates, and fish and invertebrate eggs. Impacts on benthic resources from port utilization would
be localized and would occur in areas that are largely already disturbed.

3.3.2.3.3 Conclusions

Impacts of Alternative A. BOEM expects ongoing activities such as repetitive channel deepening,
dredging, trawling for commercial fisheries, and the ongoing installation and maintenance of submarine
cables to have short-term, long-term, and permanent impacts via disturbance, displacement, injury,
mortality, and habitat conversion. Impacts on species are unavoidable but are not expected to result in
population-level effects, especially if sensitive habitats are avoided and disturbances are temporally and
spatially distributed.

Cumulative Impacts of Alternative A. Benthic resources would continue to be affected by natural and
anthropogenic factors including existing environmental trends, ongoing activities, and planned activities
such as port expansion projects and designation of the Chumash Heritage National Marine Sanctuary.
Short -term to permanent habitat disturbance in the benthic community would occur from cable
installation and port expansion projects, especially for inshore habitats and species.
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3.3.24 Impacts of Alternative B — Development with No Mitigation Measures — Benthic
Resources

The analysis of Alternative B considers the impacts on benthic resources from the development of one
representative project in the Humboldt WEA and one in the Morro Bay WEA without the adoption of
mitigation measures. The analysis of Alternative B also considers the impacts on benthic resources from
the development of five representative projects (two in the Humboldt WEA, and three in the Morro Bay
WEA) to evaluate the overall impacts of a full offshore wind build-out in the subject WEAs without the
adoption of mitigation measures.

ESA Section 7 consultation with NMFS would be conducted for each project, and it is assumed that the
Letter of Authorization would include mitigation requirements that would reduce impacts.

3.3.24.1 Impacts of One Representative Project in Each WEA

Accidental releases: The risk of accidental release would increase during construction or
decommissioning but may also occur during O&M for one representative project. Diesel spills from
vessels or maintenance activities on the OCS are relatively rare and small with the median size for spills
of 1 barrel or less (42 gallons [159 liters]) to be 0.024 barrel (approximately 1 gallon [3.8 liters])
(Anderson et al. 2012). While accidental releases of trash and debris may occur, the anticipated volumes
or amounts of trash or debris would not have measurable impacts on benthic resources. The low
likelihood and limited extent and duration of the potential releases along with the cleanup measures in
place suggest impacts on benthic resources would be localized and temporary.

Anchoring: Short-term impacts would occur from the increase in vessel anchoring during construction,
O&M, and decommissioning. Any contact with benthic habitat for vessel stabilization or buoy anchoring
would create pits and furrows on the seafloor, cause localized increased turbidity levels, and have the
potential for mortality of benthic species that are in the construction pathway. Anchor drag would
increase impacts, potentially resulting in scarring and additional damage (Maxwell et al. 2022). The
estimated recovery time for benthic communities could range from months to years depending on
factors such as water depth, scarring depth, sediment type, and community composition (Dernie et al.
2003; Sciberras et al. 2016; Broad et al. 2023). Anchoring on hard-bottom (i.e., gravelly) substrates
would likely cause longer-term impacts. Studies of bottom-contacting fishing gear have shown that any
level of impact in deep-sea benthic communities is harmful because the communities are not well
adapted to frequent disturbance. Although no studies have been completed that assess the impacts of
anchoring on deep-sea corals or sponges, it is assumed that the ecosystem damage recorded in tropical
environments would be similar (Maxwell et al. 2022). BOEM expects the impacts from temporary vessel
anchoring would be short term.

Long-term to permanent impacts would occur from the presence of mooring anchors associated with
one representative project. The seabed contact area would range from 0.05 to 75 acres (0.02 to 30
hectares) per WTG or 0SS depending on the selected mooring type and configuration (Chapter 2, Table
2-2). Catenary mooring systems would have the largest benthic footprint (Maxwell et al. 2022). These
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additional structures would result in new hard surfaces that could provide new hard-bottom species
recruitment. The impacts from these long-term anchors would remain for the life of the project, if not
longer. If anchor chains or cables sweep across the seafloor, sediment can be suspended and carried by
the prevailing current, possibly affecting surrounding benthic communities through locally increased
levels of turbidity. Overall, the maximum area affected by long-term to permanent anchors is expected
to be roughly 20 to 25 percent of the benthic habitat in each WEA. The ecological impact of the anchors
penetrating the seafloor is expected to be insignificant on soft bottoms without vulnerable megafaunal
assemblages (Danovaro et al. 2024). Additionally, metocean buoys would be placed in each WEA to
assess meteorological and physical oceanographic conditions, although these would be a temporary
deployment and affect small areas (100 square feet [9.3 square meters]) of the seafloor in the WEAs.

Cable installation and maintenance: Array cables would be floating between WTGs, while the export
cables would likely affect the benthic habitats in offshore, nearshore, and inshore waters.

The maximum case benthic disturbance from the export cable installation would be up to 16.1 square
miles (41.6 square kilometers) from the maximum eight export cables (Chapter 2, Table 2-2). Installation
impacts on benthic invertebrate species and habitats are expected to be temporary and localized to the
cable corridor. If impacts occur, they may result in the loss of a few individuals relative to the population
of the species. The Monterey Accelerated Research System cable, a smaller and less powerful cable than
a typical offshore wind export cable, was installed from Monterey Bay to the continental shelf (Howe et
al. 2006; MBARI 2024c). Post-installation surveys showed minor or undetectable changes in the benthic
community within 64 to 328 feet (50 to 100 meters) from the cable. Long-term monitoring over 13 years
showed that natural variability had a greater impact on the distribution and density of benthic
macrofauna and megafauna than the cable installation (Kuhnz et al. 2021). The results of this study
suggest that impacts on benthic communities from the installation of offshore wind export cables are
likely to be localized and short term.

Discharges/intakes: Discharges and intakes could occur during all project phases from vessel activities,
HVDC converters, and hydraulic dredging. Offshore discharges are regulated and include
uncontaminated bilge water and treated liquid wastes. If hydraulic dredging or offshore converter
stations are used in Alternative B, they could increase entrainment and impingement of larvae and
juvenile benthic invertebrates and fish. Hydraulic dredge entrainment of adult fish generally results in
lower mortality rates compared to the entrainment of eggs and larvae (Wenger et al. 2017), which
typically succumb to sediment smothering, desiccation, or starvation, even if they survive the
mechanical forces (Reine and Clark 1998). HVDC converter intakes on up to six OSSs would be required if
HVDC cables are used for each representative project. HVDC converters with open loop cooling systems
intake cool seawater and discharge warmer water, with minimal thermal effect (Woods Hole Group
2021; Middleton and Barnhart 2022). If the intake velocity is low (<0.5 ft/s?; 40 CFR 125.84), most
strong swimming juvenile fishes and smaller adults would be able to escape entrainment or
impingement. However, drifting plankton would not be able to escape entrainment except for a few fast
swimming larvae. Those organisms entrained may be stressed or killed, through mechanical damage or
by changes in water temperature. CWA Section 316(b) requires NPDES permits to ensure the location,
design, construction, and capacity of cooling water intake structures reflect the best technology
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available to minimize adverse environmental impacts. The operation design and technology used can
help minimize or even eliminate impacts on juvenile and adult fish (Woods Hole Group 2021). For
example, adjusting the intake pipe opening depth and pump system velocity can mitigate effects on
invertebrate and benthic species (Middleton and Barnhart 2022). However, the current HVDC system
design will likely cause a decrease in larvae, negatively affecting food supply (Middleton and Barnhart
2022) and recruitment and dispersal of larval life stages. Impacts from water intakes/discharges would
be staggered over time and primarily localized. BOEM expects discharges/intakes impacts on benthic
resources to be long term unless HVDC technology improves.

EMFs and cable heat: Both HVAC and HVDC technologies could be considered for offshore export
cables. Additionally, ICCP systems could potentially be used on the WTG and OSS structures (Jessup
2015). The biological impacts from EMFs, cable heat, and ICCP systems is based on: (1) the amount of
electrical current being generated or carried by the cable, (2) generator and cable design, including cable
burial depth and protections, and (3) the distance of organisms from the generator or cable. The
strength of the EMF rapidly decreases with increasing distance from the cable (Taormina et al. 2018),
but is considered a long-term impact, as it is expected to be present in the environment for the life of
the project.

EMF production from power transmission cables can be detected by some benthic species but does not
appear to present a barrier to movement. Field studies conducted offshore California near energized
cables showed no significant differences in species diversity or density in benthic invertebrate
communities compared to unenergized cables or natural habitat (Love et al. 2016), which matched
findings from a literature review (Gill and Desender 2020). Dungeness crab and red rock crab (Cancer
productus) crossed the energized cable without issue (Love et al. 2017), and yellow rock crabs did not
respond to EMFs (Love et al. 2015). Love et al. (2015) also showed that EMFs fell to background levels
within 3.3 feet (1 meter) of the cable. Laboratory experiments exposing American lobster and
Dungeness crab to EMFs and found that EMFs did not affect behavior (Woodruff et al. 2012). In Europe,
monitoring studies of EMFs from wind farms have shown minimal, if any, effects on marine organism
behavior or movement in part because EMFs produced by electrical cables tend to be restricted to an
area of several meters from the cable (Sharples 2011).

Copping et al. (2016) found no evidence that the EMFs emitted from offshore wind activities would
affect any species, despite potential for borrowing infauna to be exposed to stronger EMFs. Mobile
species cease to be affected when they leave the affected area; however, there is no information on
whether prior EMF exposure would influence the impacts of future exposure. Potential responses to
EMFs by crustaceans and mollusks could include navigation interference that relies on natural magnetic
fields, predator/prey interactions, avoidance or attraction behaviors, and physiological and
developmental effects (Hutchison et al. 2018; Taormina et al. 2018; Normandeau et al. 2011).

Cable heat could alter benthic community structure, composition, and availability by displacing species
laterally or vertically due to changing sediment temperatures. However, the physical extent of these
effects would be limited relative to the unaffected foraging habitat available. AC cables emit more heat
than DC cables at equal transmission rates. Sediment heat from two AC cables (33 kV and 132 kV)
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conducted at the Nysted wind farm in Denmark showed a maximum temperature difference of 4.5°F
(2.5°C) (Taormina et al. 2018). While buried submarine cables can warm the surrounding sediment,
impacts on bottom-dwelling organisms would be insignificant and localized around the cable. The water
flow around dynamic cables, such as the array cables, dissipates thermal energy and confines the heat
changes to the cable surface (Taormina et al. 2018).

While seafloor sediments do not shield magnetic fields, power cable burial substantially reduces the
levels of EMFs. BOEM expects localized and long-term impacts on benthic resources from cable heat and
EMPFs; however, further research is needed in this field to better determine the effects of EMFs on
benthic fauna.

Gear utilization: If used, bottom-contacting survey or monitoring gear for site assessment, monitoring,
and post-construction surveys would affect the benthic resources by disturbing habitat and injuring,
killing, collecting, or entangling benthic invertebrates and fish. The presence of floating structures,
cables, mooring lines, and anchors from offshore wind activities would increase the risk of gear loss or
damage by entanglement for certain sectors of the fishing industry. Impacts at any one location would
likely be intermittent and long term while the structures are present.

A common method for retrieving lost gear involves dragging grapnel lines along the bottom until lost
gear is caught. After the line catches the lost equipment, it will drag all the components along the
seafloor until the gear is recovered, resulting in additional benthic impacts. The geographic distribution,
temporal spacing, and recovery speed (Dernie et al. 2003) of these impacts would likely be
unmeasurable. However, at water depths present in the WEAs and with floating interarray cables and
mooring systems in place, dragging of grapnel lines may not occur. Instead, lessees may use a
combination of divers and ROVs and these retrieval methods would not affect the seafloor or benthic
resources.

Invasive species: Invasive species can be introduced from increased vessel traffic during construction
and decommissioning. In the North Sea, invasive species have used offshore wind infrastructure as
stepping stones to expand their range (De Mesel et al. 2015; Adams et. al. 2014). However, the WEAs
are much further from the California coastline and in significantly deeper waters than the WTG locations
in the North Sea. Marine disease can also spread from increased vessel traffic via pathogens carried in
ballast water and marine fouling on the hull of the vessels. There is a Ballast Water Management (BWM)
convention in place through the International Maritime Organization (IMO) designed to minimize the
transport of nonnative species between ports. In addition to the BWM convention, the use of local ports
as described in the RPDE significantly limits the risk of transporting invasive species. Although invasive
species may be present on the floating infrastructure near the water’s surface, it is unlikely these same
species would be introduced and survive in the benthic environment in the offshore WEAs.

Once operational, timing of maintenance can be important in limiting the spread of any invasive species,
especially those attached to the offshore infrastructure. Viola et al. (2018) found that scheduled
maintenance of oil platforms in Central and Southern California that occurred after the reproductive
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period of Watersipora allowed enough time for native species to recolonize the bare surfaces disturbed
during maintenance.

Noise: Many activities associated with all project phases in each WEA could cause underwater noise,
including vessel traffic, G&G surveys, impact and vibratory pile driving, drilling, trenching, cable laying
and dredging, and underwater detonations. O&M noise sources include vessel traffic, WTG rotors and
blades, and WTG floating platforms and moorings (chains).

Noise (G&G surveys): Noise from G&G surveys of cable routes and other site characterization surveys
disturb benthic resources in the immediate vicinity and cause temporary behavioral changes in
invertebrate and benthic species. Equipment employed during site characterizations (shallow- and
medium-penetration sub-bottom profilers, side-scan sonar, multibeam echosounder, and
magnetometer) produce noise in the 1.1- to 200-kHz frequency range and generate sound waves that
are similar to common deepwater echosounders. Impacts from vessel and equipment noise, including
geotechnical sampling (e.g., coring) are expected to be unmeasurable.

Noise (impact and vibratory piling): Pile driving or drilling may be required for TLP foundations,
anchoring, and to connect offshore export cables to onshore landings via HDD. Noise from drilling for
anchor moorings is expected to be comparable to other drilling activities, which have been measured up
to 145 dB re 1 pPa m from a jack-up platform (Erbe and McPherson 2017), and up to 162 dBre 1 pPam
from an anchored drilling vessel (Huang et al. 2023). In nearshore waters, temporary goal posts or
cofferdams would require pile driving to accommodate the conduit used to pull the export cable
through. Recent studies conducted on the responses from longfin squid (Doryteuthis pealeii) to pile
driving showed short-term alarm responses such as high acceleration jet propulsion (Cones et al. 2022),
startling, and inking (Jézéquel et al. 2023) only near the pile-driving activities where received particle
acceleration root-mean-square levels were measured to be approximately 95.79 dB re 1 pum s2. No
alarm responses were observed for squid 164 feet (50 meters) away, and all responses were only
observed during the first pile-driving sequence (Cones et al. 2022; Jézéquel et al. 2023). This indicates
these species may become habituated and suggests only short-term effects would be expected, which
may be similar to expected responses from California market squid (Doryteuthis loligo). Also, deepwater,
floating turbines can be constructed onshore and then transported offshore, further reducing both the
amount and duration of anthropogenic noise emissions while at sea (Farr et al. 2021).

Noise (underwater detonations): If UXOs are encountered in a project area, non-explosive methods
may be employed to remove them, but removal by explosive detonation may also be needed. As
discussed in Section 3.3.2.3.2, Cumulative Impacts of the No Action Alternative, fish and invertebrate
species without a swim bladder are less susceptible to injuries from underwater detonations. UXO
detonation is anticipated to be infrequent, localized, and temporary. Impacts on benthic species may be
short to long term, but most impacts on species are expected to be avoided; if impacts occur, they may
result in the loss of a few individuals. Impacts on sensitive habitats would be avoided; impacts on other
habitats are expected to be short term.

Affected Environment and Environmental Consequences  3.3.2-20 UsSDOI | BOEM



Noise (WTG operations): Operational noise from WTGs and heaving movements of ropes, chains, and
WTG platforms can cause noise (Appendix H). The physical structures required for flotation and mooring
are not expected to produce sounds of sufficient amplitude to risk non-auditory injury in fish and
invertebrates because the noise events would be discrete and these species would likely not accumulate
sound energy long enough to experience injury; however, behavioral disturbance could occur. Synthetic
mooring line is expected to lower the source levels, but there is still significant uncertainty regarding
chain and structure noise for offshore floating wind. The operational noise from floating wind turbines
of the size proposed is yet to be determined, but for the purposes of this analysis, noise impacts of
floating WTGs are assumed to be like those associated with bottom-founded WTGs.

Noise (decommissioning): Underwater explosives and mechanical cutting are two potential methods
that could be used for decommissioning of WTG platforms. If explosives are used, impacts would be
more severe than those associated with mechanical cutting. Impacts from the noise vary and are related
to the distance from the sound source. Overall, BOEM anticipates the impacts on benthic resources from
noise would range from short term to long term but would not result in impacts at a regional level or in
population-level effects.

Port utilization: All phases of a project would require the use of one or more ports. Each COP submitted
by a lessee will contain specifics about proposed port usage. Project vessel traffic would increase during
the construction and installation phase but decrease during operations. If port expansions or
modifications (e.g., dredging, pier replacement or installation, harbor, deepening, installation of new
berths) were necessary, such work would be expected to be completed in accordance with pertinent
federal and state regulations and permit conditions as well as in collaboration with multiple entities
(e.g., port owners, governmental agencies, states, other offshore wind lessees). Therefore, analysis of
such expansions or modifications are not carried through the PEIS analysis. Overall, BOEM anticipates
impacts on benthic resources from port utilization would be short term.

Presence of structures: As outlined in the RPDE, Table 2-2, a project would install 30 to 200 WTGs and
up to six 0SSs, for a maximum total of 206 floating structures in each WEA. Different types of turbine
and OSS substructures would be considered but all structure types would require moorings and anchors.
The anchor type would depend on the substrate and mooring configuration. The seabed contact area is
based on the anchor type selected and would range from 0.05 to 75 acres (0.02 to 30 hectares) per
WTG/0SS depending on the mooring and anchor type and configuration.

The addition of the submerged portions of the WTGs, 0SS, and anchors in the offshore environment,
especially for spar structures, can increase the local relevance of hard-bottom fauna (Danovaro et al.
2024). The addition of new hard-bottom substrate in a predominantly soft-bottom environment would
enhance local biodiversity (Pohle and Thomas 2001; Fautin et al. 2010; Degraer et al. 2020; Coolen et al.
2022; Danovaro et al. 2024). These habitats are largely unavailable in environments dominated by soft-
bottom sediment. Creation of complex hard-bottom habitats may attract new species to the area and
alter ecosystem dynamics (Degraer et al. 2020). The addition of offshore wind structures may also
replace existing natural hard-bottom substrate, which could lead to a loss of biodiversity if those hard-
bottom communities are destroyed or unable to relocate to the new structures. Surveys at floating
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offshore wind infrastructure in Scotland found they fostered benthic communities like those found in
natural rocky intertidal habitats (Karlsson et al. 2022). Although floating turbines are likely to vary in size
and depth, the literature suggests that the increase in novel space for biofouling is greater than for fixed
turbines (Haberlin et al. 2022). This indicates that marine structures would generate some beneficial
impacts on local ecosystems even though some impacts, such as the loss of soft-bottom habitat, may be
adverse (Claisse et al. 2014).

Floating infrastructure, once operational, can act as FADs, providing refuge, enhancing larval settlement,
and serving as nursery grounds (Claisse et al. 2014; Haberlin et al. 2022). These structures may alter
natural predator/prey relationships, acting as an ecological trap for species initially seeking refuge from
predators by reducing their fitness over time (Hale and Swearer 2016). Additionally, any perceived
enhancement in larval settlement and use as nursery grounds cannot be attributed to new or
redistributed production without long-term monitoring studies (Smith et al. 2016). Floating FADs differ
from fixed-bottom artificial reefs in the types of marine species they attract, which depend on the
species in surrounding habitats, available life stages, and environmental conditions present (Kramer et
al. 2015). The extent to which the floating infrastructures would act as FADs or increase biodiversity is
not well understood. Surveys of the spar turbines used for Hywind Scotland recorded 121 mobile and
epifaunal species (Haberlin et al. 2022). As distance from the intertidal/coastal zone and water depth
increases, benthic species composition would likely vary from those in natural or nearshore habitats
(Page et al. 2019; Haberlin et al. 2022). Studies of oil and gas platforms can be useful for predicting
potential biofouling species (Page et al. 2019; Integral 2021; Haberlin et al. 2022).

The effect on the hydrodynamics and primary productivity within the wind farm and beyond is not well
understood. These ecosystem effects remain a topic of study, especially for floating wind farms. The
potential impacts predicted by hydrodynamic modeling of fixed-bottom wind are likely to be similar for
floating wind, although due to increased water depth, fewer impacts would occur in the benthic
ecosystem (Haberlin et al. 2022; Integral 2021).

3.3.2.4.2 Impacts of Five Representative Projects

While lessees may elect a phased development approach, this PEIS assumes one project per lease area.
The same types of design parameters described for one representative project in each WEA would apply
to development in all five lease areas, except that the number and length of each parameter would be
scaled for five representative projects. If multiple projects are constructed within the same timeframe,
impacts on benthic resources would be greater than if project construction were staggered, particularly
for anchoring, cable installation, discharge/intake, and presence of structures, as described below.

Anchoring: Anchoring impacts would be long term or potentially permanent (i.e., lasting beyond
decommissioning). Due to sweeping of anchor chains, benthic communities within a radius of each WTG
or 0SS mooring anchor are likely to endure repeated disturbances. Vessel anchoring impacts would be
short term, but permanent mooring anchors would have long-term impacts.

Cable installation: Cable installation would increase the benthic disturbance not only from the cable
diameter, but from seabed preparation activities within the cable corridor prior to installation. This

Affected Environment and Environmental Consequences  3.3.2-22 UsSDOI | BOEM



substantial increase in benthic disturbance would displace, injure, or kill benthic species in the
construction pathway. Other expected impacts include increased localized turbidity, sediment
deposition, and burial in and near the cable corridors. Sensitive life stages and sessile or slow-growing
species would be most affected.

Discharge/intake: The increase of permitted offshore discharges and intake, including open loop cooling
systems for HVDC converters on up to 30 OSSs and resulting entrainment or impingement caused by
those systems would lead to impacts unless HVDC technology improves.

Presence of structures: The presence of structures would increase impact frequency/severity for
sensitive species but not substantially for soft-bottom species and habitats. Recent modeling studies on
potential upwelling changes along the California coast based on a hypothetical build-out (877 WTGs) of
floating WTGs in the Morro Bay, Diablo Canyon, and Humboldt WEAs were conducted by Integral (2021)
and additional results were published by Raghukumar et al. (2022, 2023). The Diablo Canyon WEA has
been removed from further consideration by BOEM. Modeling results indicated that development of the
offshore WEAs has the potential to reduce the wind shear stress at the sea surface and introduce wind
stress curl, which could affect wind-driven upwelling, nutrient delivery, and ecosystem dynamics. Wind
speed changes are found to reduce upwelling on the inshore side of wind farms and increase upwelling
on the offshore side. Results showed that while the net upwelling in a wide coastal band changes
relatively little, as it relates to volume transport and nutrient delivery, the spatial structure of upwelling
within this coastal region shifted outside the bounds of natural variability. Wind farms could result in
local diminishment and enhancement in upwelling on either side of the developed area. However, there
would be little net change in upwelling regionally, when integrated over a larger area that fully
encompasses the WEAs (Raghukumar et al. 2023). The modeled changes near the Humboldt WEA were
substantially smaller than those of the Morro Bay WEA (Integral 2021). Modeling results showed a
modest reduction of wind speeds in the lee (inshore) of the Humboldt WEA and a 5-percent reduction in
wind speeds on the lee of the Morro Bay WEA (which included Diablo Canyon WEA during the study).
This would lead to an approximate 10- to 15-percent decrease in upwelled volume transport and
resulting nutrient supply to the coastal zone in the vicinity of the Morro Bay WEA (Integral 2021).
However, the greatest change was observed within and south of the Diablo Canyon WEA, which cannot
be separated from the Morro Bay data. Both studies stated that no conclusions on ecosystem impacts
can be drawn from the modeled physical changes and that future studies on changes in phytoplankton
productivity would be needed. The changes in upwelling would primarily be outside the 6.2-mile (10-
kilometer) coastal zone, which is usually the region of strongest upwelling (Raghukumar et al. 2023).

3.3.2.4.3 Cumulative Impacts of Alternative B

Cumulative impacts from the construction, O&M, and decommissioning of five representative projects
combined with other planned activities in the Affected Environment would result from repeated
disturbances to benthic resources from bottom-contacting commercial fishing gear and anchor
sweeping from the floating structures. Representative projects would contribute to disturbances from
the long-term to permanent anchors, export cable installation, noise, and the presence of floating
foundations. However, the area of benthic habitat disturbed could vary widely depending on the specific
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anchoring configuration and the siting of offshore export cables and landfall locations. Impacts would
also occur from gear utilization and additional noise. Impacts are expected from long-term to
permanent anchoring of mooring lines, cable installation, discharge and intake, and presence of
structures for sessile invertebrates and structure-oriented or hard-bottom species.

3.3.2.4.4 Conclusions

Impacts of Alternative B. The type of habitats that would be disturbed is a determining factor in
predicting the recovery of the benthic community. Substantial differences in impacts depend on the
duration of effects, frequency of the disturbances, and water depths in the Affected Environment.
Activities that would directly disturb the seabed, especially anchoring and cable
installation/maintenance, are most likely to affect benthic communities. Vessel anchoring would be
short term in nature, while WTG/0OSS mooring would have long-term to permanent impacts. Sections of
the cable route would require cable protection, which would present new hardbottom habitat. The
displacement of soft-bottom species, habitat conversion to hardbottom from the protection structures,
mooring anchors, and scour protection would result in long-term to permanent changes on benthic
communities. Benthic communities would also be affected by discharge/intake, noise, accidental
releases, EMFs and cable heat, gear utilization, and invasive species. Newly added hard surfaces could
foster habitat and, thus, be considered a beneficial impact.

Cumulative Impacts of Alternative B. BOEM anticipates that cumulative impacts would be associated
with port expansion projects and coastal dredging affecting nearshore habitats, while submarine cables
and commercial trawling would repeatedly disturb and hinder recovery of offshore habitats and the
benthic species they support. The addition of hard-bottom habitat could facilitate benthic colonization
and recruitment.

3.3.25 Impacts of Alternative C — Proposed Action (Adoption of Mitigation Measures) —
Benthic Resources

Alternative C, the Proposed Action, is the prospective adoption of mitigation measures intended to
avoid or reduce Alternative B’s potential impacts. Accordingly, analysis considers the change in impacts
relative to Alternative B. Other than mitigation measures, all design parameters for Alternative C would
be the same as Alternative B for project components and activities undertaken for construction, O&M,
and decommissioning.

Appendix E, Mitigation, identifies the mitigation measures that make up the Proposed Action. Table
3.3.2-2 summarizes the mitigation measures relative to benthic resources.
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Table 3.3.2-2. Summary of mitigation measures for benthic resources

Measure ID ‘ Measure Summary

MM-6 This measure requires that where post-construction surveys show significant changes in berm
height, the lessee must develop and implement a Berm Remediation Plan to restore created
berms to match adjacent natural bathymetric contours (isobaths), as technically and/or
economically practical or feasible.

MM-19 This measure requires lessees to submit an Anchoring Plan that identifies and maps locations of
interest including hard-bottom, sensitive habitats, potential shipwrecks, potential hazards, and
existing and planned infrastructure. The plan will require all vessels deploying anchors to use,
whenever feasible and safe, mid-line anchor buoys to reduce the amount of anchor chain or line
that touches the seafloor.

MM-20 This measure requires lessees to submit a Sensitive Marine Species Characterization and
Monitoring Plan for biological species and habitats that may be affected by a project’s activities.
Species and habitats that are particularly sensitive to impacts will be identified, avoided, and
require monitoring, allowing for the identification of adverse effects and evaluation of mitigation
efforts. Consolidated seafloor sediments are equivalent to sensitive habitats and species and shall
be avoided from direct and indirect impacts unless data exist to demonstrate no harm to sensitive
species and habitats.

MM-21 This measure proposes that the lessee prepare a Scour and Cable Protection Plan that includes
descriptions and specifications for all scour and cable protection materials.

All materials used for scour and cable protection measures should consist of natural or engineered
stone that provides three-dimensional complexity in height and in interstitial spaces, as practicable
and feasible. These methods would also ensure that the lessee avoid the use of engineered stone
or concrete mattresses in complex habitat, use tapered or sloped edges for trawled areas, use
materials that do not inhibit epibenthic growth, avoid use of plastics/recycled polyesters/net
material, and submit the plan for review and approval.

MM-32 This measure encourages lessees to coordinate transmission infrastructure among projects by
using, for example, shared intra- and interregional connections, meshed infrastructure, or parallel
routing, to limit the combined footprint to minimize impacts.

MM-33 This measure requires monitoring of cables periodically after installation to determine cable
location, burial depths, and site conditions to determine if burial conditions have changed and
whether remedial action or additional mitigation measures are warranted.

MM-34 This measure recommends operators use standard underwater cables that have electrical
shielding to control the intensity of EMFs.

MM-36 This measure requires the lessee to develop an Oceanographic Monitoring Plan. Monitoring
reports are a required component of the plan and will be used to determine the need for
adjustments to monitoring approach, consideration of new monitoring technologies, and/or
changes to the frequency of monitoring. Components of the plan to consider include coordination
relevant regulatory agencies and neighboring lessees; monitoring strategies for pre-construction,
construction, post-construction, and decommissioning phases; comparisons with available model
outputs; technologies; and appropriate physical and biochemical measurements.

MM-40 Lessees are encouraged to coordinate monitoring and survey efforts of long-term scientific surveys
across lease areas to standardize approaches, understand regional potential impacts, and
maximize efficiencies in monitoring and survey efforts.
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3.3.2.5.1 Impacts of One Representative Project in Each WEA

Mitigation measures can be useful for reducing impacts, even if the impact determination remains the
same as in Alternative B. The only IPFs addressed in the following analysis are those where mitigation
measures outlined in Appendix E apply to the specific resource. If an individual IPF is not discussed, the
impact determinations outlined under Alternative B still apply.

Anchoring: MM-19 would require lessees to submit an Anchoring Plan that would map the locations of
interest to avoid intentional contact within hard-bottom substrate, rock outcroppings, seamounts,
sensitive habitats, or deep-sea coral and sponge habitats. The plan will require mid-line anchor buoys,
whenever feasible and safe, to reduce the amount of anchor chain or line that touches the seafloor.
MM-20 would further mitigate direct and indirect impacts by requiring lessees to submit a Sensitive
Marine Species Characterization and Monitoring Plan for biological species and habitats in the water
column or on the seafloor that may be affected by a project’s activities. Consolidated seafloor sediments
(e.g., hard bottom, hard grounds, reefs) are equivalent to sensitive habitats and species (e.g., hard
corals, sponges, commercially important fish species, endangered species). If the lessee or BOEM finds
that sensitive seafloor habitats, EFH, or habitat areas of particular concern may be adversely affected by
lessee’s activities, BOEM must consult with NMFS (30 CFR 585.703). Even with mitigation measures, the
spatial extent of any anchor impact and anchor chain sweeps could be large and of long duration, but
the measures would minimize the potential anchoring impacts on sensitive benthic habitats.

Cable installation and maintenance: An Anchoring Plan (MM-19) would help with siting the cable
installation within the offshore export cable corridor to minimize benthic impacts and avoid sensitive
habitats (MM-19). The Sensitive Marine Species Characterization and Monitoring Plan for biological
species and habitats required by MM-20 would minimize the impacts from cable installation, especially
the offshore export cables. MM-13 would require a Scour and Cable Protection Plan to include
descriptions of materials to be used for cable protection and that such materials reflect pre-existing
conditions as much as possible. MM-6 would require a Berm Remediation Plan for any significant berm
heights created during pre-construction or installation construction activities. Created berms would be
restored to match adjacent natural bathymetric contours, which would minimize the long-term effects
on benthic habitat from cable installation. MM-33 requires the lessee to conduct post-installation cable
monitoring of array and export cables in set intervals after commissioning and additional events to
ensure proper burial depth and cable integrity. These measures would lessen the frequency and severity
of cable installation and maintenance impacts.

EMFs and cable heat: MM-34 recommends the lessees use standard underwater cables that have
electrical shielding to control the intensity of EMFs. MM-33 requires the lessee to conduct post-
installation cable monitoring of array and export cables in set intervals after commissioning and
additional events to ensure proper burial depth and cable integrity. This would minimize the risk of
exposed export cables, which may inadvertently expose benthic organisms to higher EMFs or cause
avoidance behaviors compared to buried/protected cables. These mitigation measures would
functionally reduce impacts.
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Gear utilization: MM-19 requires lessees to submit an Anchoring Plan that describes how hard-bottom
and sensitive habitat will be avoided during buoy deployment, operations, and retrieval. This measure
would benefit various communities, especially sensitive deep-sea corals and sponges. The Sensitive
Marine Species Characterization and Monitoring Plan for biological species and habitats required by
MM-20 would minimize the impacts from site assessment and monitoring surveys. MM-36 requires an
Oceanographic Monitoring Plan to determine the need for adjustments to monitoring approach,
consideration of new monitoring technologies, and/or changes to the frequency of monitoring.
Components of the plan to consider include coordination relevant regulatory agencies and neighboring
lessees; monitoring strategies for pre-construction, construction, post-construction, and
decommissioning phases; comparisons with available model outputs; technologies (e.g., gliders,
moorings, Lidar buoys, profilers, floats, ship-based methods); and appropriate physical and biochemical
measurements (e.g., ocean temperature, salinity, pH, current velocity, biogeochemistry, and nutrients).
These mitigation measures would reduce impacts, especially on sensitive habitats.

Presence of structures: Berm remediation of any significant berm heights created during
preconstruction or installation, required by MM-6, must be restored to match adjacent natural
bathymetric contours, which would minimize the long-term effects. Monitoring efforts described in
MM-33 would serve as an early detection of invasive species to expand their range and ensure that
invasive species are not outcompeting native species. As part of the Oceanographic Monitoring Plan
required by MM-36, physical oceanographic measurements (e.g., ocean temperature, salinity, pH,
current velocity, biogeochemistry, and nutrients) would be collected and considered. While monitoring
would not directly reduce the hydrodynamic effects of wind farms on benthic resources, the information
gathered could be evaluated for efficacy and potentially lead to changes in or additions to existing
mitigation measures. If implemented, these mitigation measures would lessen some impacts, with
increased severity if structures were left on the seafloor permanently.

3.3.2.5.2 Impacts of Five Representative Projects

The same impact types and mechanisms described under one representative project in each WEA also
apply to five representative projects. However, there would be more potential for impacts due to the
greater amount of offshore and onshore development under five projects, although these impacts
would be reduced to a greater extent with mitigation measures under Alternative C. Under MM-40, the
lessees are encouraged to coordinate monitoring and survey efforts of long-term scientific surveys (e.g.,
NMFS scientific surveys) across lease areas to standardize approaches, understand potential impacts on
resources at a regional scale, and maximize efficiencies in monitoring and survey efforts. In addition, if
the projects coordinate the use of shared transmission infrastructure and parallel routing of
transmission with existing and proposed linear infrastructure, as stated in MM-32, fewer benthic
impacts would occur overall. MM-32 would reduce impacts associated with the footprint from cable
installation and maintenance, EMFs and cable heat, and the presence of structures from cable
protection. The Oceanographic Monitoring Plan required by MM-36 includes coordination with relevant
regulatory agencies and neighboring lessees, monitoring strategies for all project phases, model
comparisons, and appropriate measurements and technologies. While monitoring would not directly
reduce hydrodynamic effects of wind farms, the information gathered could be evaluated for efficacy
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and potentially lead to changes in or additions to existing mitigation measures, which would mitigate
impacts from the full build-out. Although a full build-out is five projects, accounting for the geographic
separation of the WEAs, a maximum of two projects in Humboldt and three projects in Morro Bay would
disturb benthic invertebrates and habitats at any given time. Projects would not only be spaced
geographically, but also temporally. These actions would decrease benthic disturbances.

3.3.2.5.3 Cumulative Impacts of Alternative C

Repeated disturbances from bottom-contacting commercial fishing activities would disturb benthic
communities and hinder recovery. Disturbances from the Proposed Action mainly include anchoring the
moorings and cable installation of offshore export cables, which is expected to be permanent. However,
the area of benthic habitat disturbed could vary widely depending on the mitigation measures, mooring
anchor configurations, and the siting of offshore export cables and landfall locations. Most impacts on
benthic species are expected to be avoided with mitigation measures; if impacts occur, they may result
in the loss of a few individuals. Impacts on sensitive habitats would be mostly avoided with the
mitigation measures; however, some impacts would remain long term. Beneficial impacts for sessile
invertebrates and structure-oriented species would also occur from the presence of anchor structures
and cable protection (especially if nature-inclusive designs are implemented).

3.3.2.5.4 Conclusions

Impacts of Alternative C. Mitigation measures would avoid/reduce the severity of some impacts on
benthic communities, especially sensitive species. Anchoring-related impacts would most likely
continue, but adherence to an Anchoring Plan (MM-19) would help avoid/lessen such impacts. Similarly,
other mitigation would identify and/or monitor sensitive species prior to or during project activities.
COP-level reviews will determine a more precise level of avoidance/impact reduction.

Cumulative Impacts of Alternative C. Similar to Alternative B, BOEM anticipates that cumulative impacts
would be associated with port expansion projects and coastal dredging affecting nearshore habitats,
while submarine cables and commercial trawling would repeatedly disturb and hinder recovery of
offshore habitats and the benthic species they support. The addition of hard-bottom habitat could
facilitate benthic colonization and recruitment. Mitigation measures noted above, particularly
adherence to an Anchoring Plan and other measures to characterize and, thus, potentially avoid
sensitive habitats and species, would lessen Alternative C’s contribution to cumulative impacts.
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3.3 Biological Resources

3.33 Birds

This section discusses the Affected Environment and potential impacts on birds from the offshore
components of the Proposed Action, alternatives, and ongoing and planned activities in the region. The
Affected Environment for birds, which includes the California coastline, extends 100 miles

(161 kilometers) offshore (Figure 3.3.3-1). This was established to include resident and migratory
marine, coastal, and landbird species that could be present within the Humboldt and Morro Bay WEAs
throughout the year and could therefore be affected by the Proposed Action. The offshore limit was
established to cover the movements of marine birds that breed or overwinter as far south as South
America and the South Pacific, along the Pacific Flyway, and as far north as the Arctic that travel through
the Affected Environment.

3331 Description of the Affected Environment and Baseline Conditions

This section discusses offshore habitats and bird species that use offshore habitats, including resident
and migratory marine bird species that use the California WEAs during all (or portions of) the year, and
bird species that use onshore and nearshore habitats with the potential to pass through the WEAs
during fall and spring migration. Given the differences in life history characteristics and habitat use
between offshore and onshore bird species, the following discusses each group separately. This section
also discusses Bald and Golden Eagles and addresses federally listed threatened and endangered
landbirds with the potential to occur within the Humboldt and Morro Bay WEAs.

3.3.3.1.1 Offshore Habitat

The Programmatic Environmental Impact Statement for Alternative Energy Development and
Production and Alternate Use of Facilities on the Outer Continental Shelf (MMS 2007) includes a general
description of the Affected Environment for offshore habitats along the entire Pacific Coast and is
incorporated by reference and summarized here. The Affected Environment falls within the Pacific OCS,
which plays an important role in the ecology of many bird species. It is located along the Pacific Flyway,
an important migratory route for over 350 bird species moving between breeding and wintering areas
along the Pacific Coast of North, Central, and South America. This includes more than 80 species of
marine birds that spend a significant amount of time in the waters of the California Current (Adams et
al. 2016). The Pacific OCS ranges from less than 50 miles wide (80 kilometers wide) with depths typically
less than 660 feet (200 meters) (MMS 2007). The California Current flows south from southern British
Columbia and transports cool, low-salinity water toward the equator, and extensive upwelling caused by
prevailing winds brings colder, nutrient-rich subsurface waters to the surface (MMS 2007). These
nutrient-rich waters support an assemblage of marine plankton and fish that provide abundant foraging
resources for marine birds.
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3.3.3.1.2 Offshore Birds

Marine birds spend most of their lives at sea, coming to land only for nesting. Some species are resident
within the Affected Environment, breeding along cliffs, offshore islands, and coastal forests, while others
breed elsewhere in the Northern and Southern Hemisphere along the eastern or western Pacific Ocean
and overwinter in or migrate through the Pacific OCS, including the Humboldt and Morro Bay WEAs.
Several million migratory and resident marine birds forage in the nutrient-rich waters of the Pacific OCS
during breeding, migration, and nonbreeding seasons. Coastal waterbirds and terrestrial birds that use
onshore and nearshore habitats may also pass through the Humboldt and Morro Bay WEAs during
migration or could be blown offshore during storm events. Table 3.3.3-1 lists the bird species with
potential to occur in the Affected Environment.

Table 3.3.3-1. Birds with potential to occur in the Affected Environment present in California and
their state and federal conservation status

Common Name ‘ Scientific Name California Status ‘ Federal Status

Ancient Murrelet

Synthliboramphus
antiquus

None

Bird of Conservation Concern

Ashy Storm-petrel

Hydrobates homochroa

Species of Special Concern

Bird of Conservation Concern

Bald Eagle Haliaeetus Endangered Delisted!

leucocephalus
Black Oystercatcher Haematopus bachmani | None Bird of Conservation Concern
Black Scoter Melanitta nigra None None

Black Skimmer

Rynchops niger

Species of Special Concern

Bird of Conservation Concern

Black Storm-petrel

Hydrobates melania

Species of Special Concern

Bird of Conservation Concern

browni

Black-footed Albatross Phoebastria nigripes None Bird of Conservation Concern
Black-legged Kittiwake | Rissa tridactyla None None

Black-vented Puffinus opisthomelas None Bird of Conservation Concern
Shearwater

Brandt's Cormorant Urile penicillatus None Bird of Conservation Concern
Brown Pelican Pelecanus occidentalis Delisted Delisted

Buller's Shearwater Ardenna bulleri None Bird of Conservation Concern
California Gull Larus californicus None Bird of Conservation Concern
California Least Tern Sternula antillarum Endangered Endangered

Cassin's Auklet Ptychoramphus Species of Special Concern | Bird of Conservation Concern
aleuticus

Clark's Grebe Aechmophorus clarkii None Bird of Conservation Concern
Common Eider Somateria mollissima None None

Common Loon Gavia immer Species of Special Concern | None

Common Murre Uria aalge None None

Double-crested Phalacrocorax auritus None None

Cormorant

Elegant Tern Thalasseus elegans None Bird of Conservation Concern
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Common Name

Scientific Name

California Status

Federal Status

Golden Eagle Aquila chrysaetos Fully Protected None!
Gull-billed Tern Gelochelidon nilotica Species of Special Concern | Bird of Conservation Concern
Hawaiian Petrel Pterodroma None Endangered

sandwichensis
Heermann's Gull Larus heermanni None Bird of Conservation Concern
Laysan Albatross Phoebastria immutabilis | None Bird of Conservation Concern
Lesser Yellowlegs Tringa flavipes None Bird of Conservation Concern
Long-tailed Duck Clangula hyemalis None None
Manx Shearwater Puffinus puffinus None None
Marbled Godwit Limosa fedoa None Bird of Conservation Concern
Marbled Murrelet Brachyramphus Endangered Threatened

marmoratus

Mountain Plover

Charadrius montanus

Species of Special Concern

Bird of Conservation Concern

Pink-footed Shearwater | Ardenna creatopus None Bird of Conservation Concern

Pomarine Jaeger Stercorarius pomarinus | None None

Red Knot Calidris canutus None Bird of Conservation Concern
roselaari

Red Phalarope Phalaropus fulicarius None None

Red-breasted Mergus serrator None None

Merganser

Red-necked Phalarope Phalaropus lobatus None None

Red-throated Loon Gavia stellata None None

Ring-billed Gull Larus delawarensis None None

Royal Tern Thalasseus maximus None None

Scripps's Murrelet Synthliboramphus Threatened Bird of Conservation Concern
scrippsi

Short-billed Dowitcher Limnodromus griseus None Bird of Conservation Concern

Short-tailed Albatross Phoebastria albatrus Species of Special Concern | Endangered

Sooty Shearwater Ardenna grisea None None

South Polar Skua Stercorarius None None
maccormicki

Surf Scoter Melanitta perspicillata None None

Tufted Puffin

Fratercula cirrhata

Species of Special Concern

Bird of Conservation Concern

Western Grebe Aechmophorus None Bird of Conservation Concern
occidentalis
Western Gull Larus occidentalis None Bird of Conservation Concern
Western Snowy Plover | Charadrius nivosus Species of Special Concern | Threatened
nivosus
White-winged Scoter Melanitta fusca None None
Willet Tringa semipalmata None Bird of Conservation Concern

Sources: California Natural Diversity Database 2024; U.S. Fish and Wildlife Service 2024.
1 Bald Eagle and Golden Eagle are protected by the Bald and Golden Eagle Protection Act.
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Marine bird relative density on the Pacific OCS (including the Humboldt and Morro Bay WEAs) was

modeled for 33 species and 13 taxonomic groups using data collected between 1980 and 2017 (Leirness
et al. 2021). Predicted densities varied seasonally and by area, reflecting species’ seasonal movements
and migration. Species that breed within the study area had higher nearshore densities during the
summer and had more dispersed offshore distributions in the winter. Species that migrate through or
overwinter in the study area had higher densities along the OCS in those months and were absent
during summer. Species that breed in the Southern Hemisphere are found in the Pacific OCS during the
summer and are absent in the winter. Species with the highest predicted densities offshore along the
edge of the Pacific OCS in the spring, summer, and fall include auklets, gulls, Black-Footed Albatross,
Ashy Storm-petrel, and Sooty Shearwater. Along the coast and nearshore waters, scoter, grebes,
Marbled Murrelet, terns, cormorants, and Brown Pelican had the highest predicted densities. Section
3.3.3.4.1, Impacts of One Representative Project in Each WEA, includes more detail on seasonal variation
in predicted densities for various marine bird groups. A GIS analysis was conducted using the publicly
available dataset from this study (Leirness et al. 2022) to display predicted relative densities of
representative species from each marine bird group listed in Table 3.3.3-2 (Attachment 1, Figure 3.3.3-2
through Figure 3.3.3-44). The representative species provide examples of potential occurrence for the
marine bird groups by season for use in the impact analysis. ESA-listed species and species with the
most complete seasonal data available were selected to represent each bird group. While these figures
should be interpreted with caution due to varying levels of certainty and differing scales of predicted
relative density among species and seasons, the dataset broadly demonstrates the potential for marine
bird occurrences throughout the year.

Coastal bird species such as songbirds, raptors, and coastal waterbirds do not use offshore habitats for
breeding or foraging; however, these species may be present over the Pacific OCS while in transit during
migration or as a result of storm events. Coastal bird occurrence has been documented in low numbers
at distances from shore similar to the Humboldt and Morro Bay WEAs (Richardson et al. 2003);
therefore, while these species have the potential to occur, the probability of presence in the Humboldt
and Morro Bay WEAs is low.

Table 3.3.3-2 describes bird group presence in the Affected Environment based on information from
reports on species distribution and risk (Adams et al. 2016; Leirness et al. 2021, 2022). The table divides
birds into six groups—shorebirds, wading birds, raptors, songbirds, coastal waterbirds, and marine birds.
Marine birds are broken down further by family group.

Table 3.3.3-2. Bird presence in the Affected Environment by bird group

Bird Group ‘ Potential Bird Presence in the Affected Environment

Shorebirds | Shorebirds (e.g., Black-bellied Plover, Semipalmated Plover) typically use coastal areas and
generally avoid straying out over deep waters. Primarily, exposure of shorebirds to the offshore
infrastructure would be limited to the spring and fall migration periods. Western Snowy Plovers
are federally listed.

Wading Most long-legged wading birds, such as herons and egrets, breed and migrate in coastal and inland
Birds areas. Like the smaller shorebirds, wading birds are believed to avoid straying out over deep
waters (Kushlan and Hafner 2000) but may fly offshore during spring and fall migration periods.
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Bird Group

Coastal
Waterbirds

Potential Bird Presence in the Affected Environment

Coastal waterbirds use terrestrial or coastal wetland habitats and rarely use the marine offshore
environment. This group includes aquatic species not captured in other groupings, such as
waterfowl, that are generally restricted to freshwater or use saltmarshes or beaches, although
some grebe species do occur in offshore waters. Waterfowl comprise a broad group of geese and
ducks, most of which spend much of the year in terrestrial or coastal wetland habitats but can
travel long distances over the open ocean while migrating south from the arctic (Weiser et al.
2024). The diving ducks generally winter on open freshwater, as well as brackish or saltwater.
Species that regularly winter on saltwater, including mergansers, scaup, and goldeneyes, usually
restrict their distributions to shallow, very nearshore waters. Because most coastal waterbirds
spend a majority of the year in freshwater aquatic systems and nearshore marine systems, there is
little to no use of the offshore environment around lease areas during any season. A subset of
diving ducks has a strong affinity for saltwater, either year-round or outside of the breeding
season; these species are known as seaducks, described below.

Raptors

Several raptor species occur along the coastline near the California lease areas, including Bald
Eagle, Red-tailed Hawk, Osprey, and Peregrine Falcon (eBird 2023c, 2023d). Bald Eagle, Osprey,
and Peregrine Falcon often forage in bays, beaches, and nearshore waters, and may also use
offshore waters for foraging. While migrating raptors follow the coastline and will cross large
bodies of water such as bays, they have low potential to occur offshore within the California lease
areas.

Songbirds

Marine Birds

Loons

Songbirds (e.g., warblers, sparrows) almost exclusively use terrestrial, freshwater, and coastal
habitats and do not use the offshore marine system except during migration. Many North
American breeding songbirds migrate to the tropical regions, many in flocks. On their migrations,
neotropical migrants generally travel at night and at high altitudes where favorable winds can aid
them along their trip. Songbirds regularly cross large bodies of water (Bruderer and Lietchi 1999;
Gauthreaux and Belser 1999). Songbirds have been documented during migration, in low numbers,
at Southeast Farallon Island (Richardson et al. 2003), and many species reside on the Channel
Islands (Collins et al. 2021), which occur a similar distance offshore as the California lease areas.

(by family group)

Common Loons, Red-throated Loons, and Pacific Loons are known to use the Pacific OCS
throughout the year, with highest densities in nearshore waters. Predicted distributions of loon
species are highest in the Affected Environment in the winter and spring (Leirness et al. 2021).

Seaducks

The seaducks (e.g., Black Scoter, Surf Scoter, Long-tailed Duck) use the Pacific OCS in winter and
during migration. Predicted seaduck densities are highest in the northern portions of the Pacific
OCS, extending to Northern California, and lower in Central and Southern California (Leirness et al.
2021). Most of these seaducks dive to forage on mussels and other benthic invertebrates, and
generally winter in shallower inshore waters or out over large offshore shoals, where they can
access benthic prey. Based on predicted collision and displacement vulnerability, seaduck
exposure is expected to be low to medium (Adams et al. 2016) and would be primarily limited to
migration or travel between wintering sites.

Petrel
Group

In the Pacific, this group consists mostly of petrels (e.g., Hawaiian Petrel, Mottled Petrel),
shearwaters (e.g., Sooty Shearwater, Black-vented Shearwater, Buller’s Shearwater), storm-petrels
(e.g., Leach’s Storm-petrel, Ashy Storm-petrel), and albatrosses (e.g., Black-footed Albatross) that
forage in nutrient-rich waters along the Pacific OCS, including in the Affected Environment.
Shearwaters and petrels are extremely aerial species, flying high and swooping down to either dive
for prey items (shearwaters and diving petrels) or pluck food items near the surface (Hawaiian
Petrel). Petrels feed during the day and at night near the ocean surface (Simons and Bailey 2020;
Ainley et al. 2021).
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Bird Group ‘ Potential Bird Presence in the Affected Environment

Cormorants | Cormorants (Pelagic, Brandt’s, and Double-crested Cormorant) and Brown Pelicans have potential
and Pelicans | to be found offshore; however, these species are concentrated in nearshore waters, especially
during the summer (Leirness et al. 2021). During migration, Brown Pelican is found offshore to 6.2
miles (10 kilometers) from the coast (Adams et al. 2016).

Gulls, Skuas, | Jaegers (particularly Pomarine Jaeger) and South Polar Skua are present in the Pacific OCS during
and Jaegers | migration, with high numbers of Pomarine Jaegers in California in late summer and fall (Adams et
al. 2016). Several species of gulls are present in the Pacific OCS throughout the year. Most gulls are
typically found in nearshore waters; however, some species such as California Gull, Sabine’s Gull,
and Black-legged Kittiwake have the potential to occur in relatively high densities offshore in some
seasons (Leirness et al. 2021).

Terns Black Tern, Least Tern, Common Tern, Forster’s Tern, Elegant Tern, and Royal Tern have been
observed in and around the California lease areas. Terns generally restrict themselves to coastal
waters during breeding, although species such as Arctic Tern and Common Tern migrate through
offshore waters of California, including the Affected Environment (Hatch et al. 2020; Arnold et al.
2020). California Least Terns are federally listed.

Alcids Several alcid species that breed on offshore islands, coastal cliffs, and forests along the Pacific
Coast (e.g., Common Murre, Pigeon Guillemot, Scripps’ Murrelet, Marbled Murrelet) can be found
nearshore near colonies during breeding and dispersed in nearshore to offshore waters during
winter. After breeding, alcids that breed in the north will move southward; species such as Pigeon
Guillemot that breed in the south will move north after breeding.

Five bird species listed as threatened or endangered under the ESA have the potential to occur in the
Humboldt and Morro Bay WEAs: the endangered California Least Tern (Sterna antillarum browni),
endangered Hawaiian Petrel (Pterodroma sandwichensis), threatened Marbled Murrelet
(Brachyramphus marmoratus), endangered Short-tailed Albatross (Phoebastria albatrus), and
threatened Western Snowy Plover (Charadrius nivosus nivosus) (USFWS 2023). There is no designated
critical habitat for ESA-listed bird species within the areas that may be affected by project activities in
the WEAs.

Hawaiian Petrel breeds in the Hawaiian Islands and occurs over offshore waters along the Pacific OCS
during foraging flights made during breeding (Adams et al. 2016; Simons and Bailey 2020). Short-tailed
Albatross breeds in two extant colonies on islands in Japan and Taiwan, and individuals present in the
Pacific OCS are largely dispersing males and juveniles, concentrated in areas of upwelling in marine and
pelagic waters (Adams et al. 2016; Carboneras et al. 2020). Occurrences of Hawaiian Petrel and Short-
tailed Albatross are known near Humboldt and Morro Bay (eBird 2023a, 2023b), but these species are
rare off the California coast (Adams et al. 2016; Leirness et al 2021). Therefore, there is a low probability
of occurrence in the Humboldt and Morro Bay WEAs.

California Least Tern nests along the California coast from San Francisco Bay to Baja California, Mexico,
and migrates south and east to winter in marine coastal areas of Central and South America (Thompson
et al. 2020). The species forages typically within 2 miles (3.2 kilometers) (occasionally up to 5 miles [8.1
kilometers]) of nesting sites in coastal and nearshore habitats generally less than 25 feet (7.6 meters)
deep (USFWS 2020) but is occasionally found offshore (Thompson et al. 2020). While offshore
occurrences exist for California Least Tern (Adams et al. 2016), little information about the species’ use
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of offshore habitats exists, and probability of presence within the Humboldt and Morro Bay WEAs is
unknown.

Western Snowy Plover is resident along the Pacific Coast from Washington to Baja California Sur,
Mexico, breeding on beaches, salt evaporation ponds, and agricultural wastewater ponds; and foraging
on beaches, tidal flats, and playas above and below mean high tide level and in shallow water (less than
0.8 inch [2 centimeters] deep) (Page et al. 2023). Because the species is restricted to coastal habitats
with limited movement to coastal islands such as the Channel Islands, the likelihood of presence within
the Humboldt and Morro Bay WEAs is low.

Marbled Murrelet nests in trees in coastal forests from Alaska to the Central Coast of California, forages
primarily in nearshore waters within 3.1 miles (5 kilometers) of shore, and is often found 0.06 to 1.2
miles (0.1 to 2 kilometers) from shore (Adams et al. 2016) but also in areas of upwelling (Nelson 2020).
Winter range overlaps much of breeding range but extends south to Southern California and
northwestern Mexico (Nelson 2020).

Bald Eagle (Haliaeetus leucocephalus) and Golden Eagle (Aquila chrysaetos) are federally protected by
the Bald and Golden Eagle Protection Act (16 USC 668 et seq.). Bald Eagles are broadly distributed across
North America and generally nest and perch in areas associated with water (lakes, rivers, bays) in both
freshwater and marine habitats, often remaining largely within roughly 1,640 feet (500 meters) of the
shoreline (Buehler 2022). Bald Eagles are year-round residents in California and occur in a variety of
terrestrial environments, including along the coast near the lease areas and on the Channel Islands
(eBird 2023c). Golden Eagles are found throughout the United States, but mostly in the western half of
the United States (Cornell University 2023). Golden Eagles occur along the Pacific Coast, including
Humboldt Bay and Morro Bay (eBird 2023d), but do not fly over the open ocean away from the coast or
offshore islands. The general morphology of eagles dissuades long-distance movements in offshore
settings, as the species generally rely upon thermal formations, which develop poorly over the open
ocean, during long-distance movements. As such, Bald Eagles and Golden Eagles are unlikely to fly
through the Humboldt and Morro Bay WEAs.

More than one-third of bird species that occur in North America (37 percent, 432 species) are at risk of
extinction unless significant conservation actions are taken (NABCI 2016). This is likely representative of
the conditions of birds within the Affected Environment. Species that live or migrate through the Pacific
Flyway have historically been, and will continue to be, subject to ongoing anthropogenic stressors,
including entanglement in fishing gear, overfishing of prey species, pollution, introduced species, and
climate change (Paleczny et al. 2015), which may impact bird species.

According to the North American Bird Conservation Initiative, more than half of the offshore bird species
(57 percent, 31 species) have been placed on its watch list as a result of small ranges, small and
declining populations, and threats to required habitats. This watch list identifies species of high
conservation concern based upon high vulnerability to a variety of factors including population size,
breeding distribution, non-breeding distribution, threats to breeding, threats to non-breeding, and
population trend (NABCI 2016). Globally, monitored offshore bird populations have declined by nearly
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70 percent from 1950 to 2010, which may be representative of the overall population trend of seabirds
(Paleczny et al. 2015) including those that forage, breed, and migrate over the Pacific OCS. Overall,
offshore bird populations are decreasing; however, considerable differences in population trajectories
of offshore bird families have been documented.

3.3.3.2 Impact Background for Birds

Accidental releases of petroleum products, cable installation and maintenance, noise, lighting, presence
of structures, and traffic may all affect birds (Table 3.3.3-3).

Refer to Section 3.1.2, Impact Terminology, regarding beneficial impacts.

Table 3.3.3-3. Issues and indicators to assess impacts on birds

Issue ‘ Impact Indicator ‘

Collision/injury/electrocution | Qualitative estimate of species vulnerability to collision/electrocution with WTGs
and OSSs.

Displacement/barrier effects | Extent, frequency, and duration of impacts resulting from presence of structures
and changes to in-air and underwater noise levels from construction, operation,
and decommissioning.

Projected traffic patterns/volume changes.

Habitat loss/modification Habitat disturbance or modification.

3.333 Impacts of Alternative A — No Action — Birds

When analyzing the impacts of the No Action Alternative on birds, BOEM considers the impacts of
ongoing activities on the baseline conditions for birds. The cumulative impact analysis for the No Action
Alternative considers the impacts of the No Action Alternative on existing baseline trends, including
other planned activities, which are described in Appendix C, Planned Activities Scenario.

3.3.3.3.1 Impacts of the No Action Alternative

Under the No Action Alternative, the baseline conditions for birds described above would continue to
follow current regional trends and respond to IPFs introduced by other ongoing activities.

Ongoing activities within the Affected Environment that contribute to impacts on birds include undersea
transmission lines, gas pipelines, and other submarine cables (e.g., telecommunications); tidal energy
projects; dredging projects; marine minerals use and ocean dredged material disposal; military use;
marine transportation; scientific research; fisheries use, management, and monitoring surveys; oil and
gas activities; and global climate change. These activities could affect birds through the following IPFs:
accidental releases, which can have physiological effects on birds; cable installation and maintenance,
which can disturb benthic habitats and affect water quality for prey species; noise, which can have
physiological effects on, and result in behavioral changes of, birds; lighting, which can result in
behavioral changes of birds and their prey species; and the presence of structures and vessel traffic,
both of which can result in collisions and behavioral changes of birds. The primary contributors to
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marine bird population declines, other than climate change, are fisheries bycatch, overfishing of prey
fish species, and marine debris pollution (NABCI 2022).

BOEM expects ongoing activities to affect birds through the following IPFs.

Accidental releases: The accidental release of fuel/fluids, other contaminants, trash, and debris could
occur because of ongoing activities. The risk of an accidental release would be increased primarily during
construction activities, but also during operations and decommissioning of facilities. Ingestion of
hazardous contaminants, such as fuel and fluids from vessels, has the potential to result in lethal and
sublethal impacts on birds, including decreased hematological function, dehydration, drowning,
hypothermia, starvation, and weight loss (Briggs et al. 1997; Haney et al. 2017; Paruk et al. 2016).
Additionally, small exposures to vessel fuel/fluids that result in oiling of feathers can lead to sublethal
effects such as changes in flight efficiencies that result in increased energy expenditure during daily and
seasonal activities. These daily and seasonal activities include, but are not limited to, chick provisioning,
commuting, courtship, foraging, long-distance migration, predator evasion, and territory defense
(Maggini et al. 2017).

Vessel compliance with USCG regulations would minimize trash or other debris; therefore, BOEM
expects accidental trash releases from offshore vessels to be rare and localized. In the unlikely event of a
release, lethal and sublethal impacts on local bird species could occur, resulting in blockages caused by
both hard and soft plastic debris (Roman et al. 2019) and attraction of predators to the WEAs. Given
that accidental releases are anticipated to be rare and localized and occur primarily during construction
activities, BOEM expects that accidental releases of trash and debris pose a low potential for impacts.

Lighting: Studies have indicated that several species of marine birds (e.g., alcids, shearwaters, storm-
petrels, sea ducks) can be attracted to lighting on oil and gas platforms at night (Adams et al. 2016).
Vessels are the predominant offshore source of artificial lighting in the Affected Environment. Overall,
BOEM anticipates varying degrees of lighting impacts related to existing offshore structures and vessels
on birds depending on species’ distribution, abundance, and susceptibility to light attraction.

Cable installation and maintenance: Generally, installation of submarine cables would result in
increased suspended sediments that may affect diving birds, cause displacement of foraging individuals
or decreased foraging success, and have impacts on some prey species (e.g., benthic assemblages) (Cook
and Burton 2010). Impacts associated with cable installation would be temporary and localized. Birds
are expected to successfully forage in adjacent areas not affected by increased suspended sediments.
Any dredging necessary prior to cable installation could also contribute to additional impacts. Disturbed
seafloor from construction of ongoing projects may affect prey of some bird species. However, the
duration and extent of impacts are expected to be short term and localized; benthic assemblages would
be expected to recover from disturbance. Impacts are expected to be minor because suspended
sediments and potential displacement of foraging birds would be short term and benthic habitats would
recover. However, more impacts could occur for marine birds with highly specialized diets requiring
unique foraging resources if cable installation activities disrupt unique foraging resources not available
elsewhere.
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Noise: Anthropogenic noise associated with aircraft, anchoring, G&G surveys, offshore construction, and
vessel traffic has the potential to result in behavioral (avoidance) and physiological impacts on birds.
BOEM anticipates that these impacts would be localized and temporary; therefore, effects of noise from
these ongoing activities are expected to be minor. In the event unique foraging resources for some
species is present in the disturbance area that are not available elsewhere, potential impacts of noise
and displacement of birds could be more substantial. Due to the temporary nature of ongoing activities,
population-level effects are not anticipated.

Noise associated with vessel traffic could disturb some individual diving birds, but they would likely
acclimate to the noise or retreat, potentially resulting in a temporary loss of habitat (BOEM 2012).
However, brief, temporary responses, if any, would be expected to decrease once the vessel has passed
or the individual has moved away. No population-level effects would be anticipated. Overall, noise
impacts are anticipated to be minimal because noise would primarily occur during construction (i.e., be
short term) and be localized; however, if avoidance and displacement of birds occurs during seasonal
migration periods or if the WEAs provide unique foraging resources not available elsewhere, there
would be a higher potential for impacts.

Presence of structures: Existing structures in the Affected Environment include offshore oil and gas
platforms. The presence of structures offshore may result in the loss of individuals and has the potential
to result in no-to-low potential for impacts on birds such as migration disturbance and collisions.
However, BOEM expects that impacts do not lead to population-level effects.

Traffic (aircraft): General aviation traffic is responsible for approximately three bird strikes per 100,000
flights (Dolbeer et al. 2023). Aircraft flying at low altitudes cause birds to flush, resulting in increased
energy expenditure. Disturbance, if any, would be temporary and localized, with impacts dissipating
once the aircraft has left the area. As such, aircraft traffic is expected to have low potential for impacts
on birds.

Traffic (vessels): As described in Section 3.4.7, Navigation and Vessel Traffic, ongoing vessel traffic in the
Humboldt WEA consists of primarily fishing, pleasure craft, and cargo vessels; in the Morro Bay WEA,
cargo vessels were the dominant vessel type. Marine vessels traveling near surface-sitting birds can
cause birds to flush, resulting in increased energy expenditure, and disrupt foraging behaviors.
Disturbance, if any, would be temporary and localized, with impacts dissipating once the vessel has left
the area. As such, vessel traffic impacts are not expected to appreciably contribute to overall impacts on
birds.

3.3.3.3.2 Impacts of the No Action Alternative on ESA-Listed Species

There are five ESA-listed bird species that may occur within the Affected Environment; however, the
potential occurrence of these listed bird species in the WEAs is expected to be low. The IPFs described in
Section 3.3.3.3.1, Impacts of the No Action Alternative, for all birds would also apply to ESA-listed bird
species. Any future federal activities that could affect any listed bird species would need to comply with
ESA Section 7 to ensure that the proposed activities do not jeopardize the continued existence of the
species.
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3.3.3.3.3 Cumulative Impacts of the No Action Alternative

Planned activities within the Affected Environment that have the potential to affect birds include
decommissioning of oil and gas platforms, military activities, use of marine and aircraft vessels, and
climate change (Appendix C). Global climate change is also an ongoing threat to marine birds in the
Affected Environment. Climate change is known to increase temperatures, increase ocean acidity,
change ocean circulation patterns, raise sea levels, alter precipitation patterns, increase the frequency
and intensity of storms, and increase freshwater runoff, erosion, and sediment deposition. Climate
change could affect birds through changes in prey abundance and distribution, changes in nesting and
foraging habitat abundance and distribution, altered predator communities, and changes to migration
patterns and timing (Carey 2009).

Planned activities within the Affected Environment would have the same type of impacts as those
described in detail in Section 3.3.3.1.1, but the impacts would be of greater intensity. These activities
could affect marine birds through the following IPFs: noise and lighting, which could result in behavioral
changes, and the presence of structures and vessel traffic, both of which can result in collisions and
behavioral changes. Climate change has the potential to reduce reproductive output and increase
individual mortality and disease occurrence. Planned activities may result in temporary and permanent
impacts on marine birds, including behavioral modification, injury, and mortality.

3.3.3.3.4 Conclusions

Impacts of the No Action Alternative. Birds would continue to be affected by existing environmental
trends and ongoing activities. BOEM anticipates ongoing activities to have continuing temporary and
permanent impacts (disturbance, displacement, injury, mortality, habitat degradation, habitat
alteration) on birds primarily through construction activities and climate change. Ongoing activities
would not significantly contribute to population-level impacts on birds.

Cumulative impacts of the No Action Alternative. Under the cumulative No Action Alternative, existing
environmental trends and ongoing activities would continue. Birds would continue to be affected by
natural and anthropogenic IPFs. Ongoing and planned activities would contribute to bird impacts due to
noise, lighting, the presence of structures, vessel traffic, and climate change.

3.3.34 Impacts of Alternative B — Development with No Mitigation Measures — Birds

The analysis of Alternative B considers the impacts on birds from the development of one representative
project in each WEA without the adoption of mitigation measures. The analysis of Alternative B also
considers the impacts from the development of five representative projects to evaluate the overall
impacts of a full offshore wind build-out in the subject WEAs without the adoption of mitigation
measures. However, at the time of this programmatic analysis, there is little available data to analyze
species distribution, abundance, and seasonal trends in marine bird presence, prey availability, or other
factors in the individual WEAs, which are necessary to reach conclusive effects determinations. In the
absence of these data, the effects discussions included in this analysis are presented at a high level to
account for the uncertainty in potential effects compared to the No Action Alternative. Forthcoming
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studies supported by BOEM will be available to be incorporated into future project-specific analyses for
COPs to refine impact findings.

3.3.34.1 Impacts of One Representative Project in Each WEA

Accidental releases: Accidental releases of fuel, fluids, hazardous materials, and trash and debris may
increase because of the development of one representative project in each WEA. The risk of an
accidental release would be increased primarily during construction and decommissioning when vessel
usage is highest, and particularly during the potential refueling of primary construction vessels at sea.
Each project would be required to comply with state and federal requirements to prevent, minimize,
and control releases. The impact of accidental releases of hazardous materials and trash/debris from
O&M would be the same, though slightly reduced, as that described above for construction and
decommissioning. During O&M, at-sea refueling for maintenance vessels would not likely occur, thereby
reducing overall risk for an accidental spill. Therefore, the potential impact from accidental releases
would likely be limited for birds because most impacts would be avoided or would result in the loss of
one or a few individuals and would not be greater than those described for the No Action Alternative.

Lighting: Nighttime lighting would increase with the construction and operation of up to 200 WTGs and
up to 6 0SSs, and multiple vessels. Artificial lighting could represent a source of bird attraction and may
pose an increased collision or predation risk to migrating birds (Hlippop et al. 2006), particularly to
night-flying migrants during low-visibility weather conditions, depending on timing, location, and
intensity of lighting and species’ distribution. Vessel-related lighting impacts during construction and
operation would be localized. In the absence of light-reduction measures (e.g., ADLS), potential offshore
structure lighting impacts during operations depend on timing, location, and intensity of lighting and
species’ distribution, abundance, behavior, and site-specific environmental factors. Potential impacts
could affect species that are vulnerable to light attraction because effects could be measurable, but
population-level effects are not anticipated; therefore, the effects of lighting on marine birds would vary
compared to those described for the No Action Alternative.

Cable installation and maintenance: Installation of array cables and export cables would increase
suspended sediments that may affect diving birds through displacement of foraging individuals or
decreased foraging success. In areas where the export cable is buried, seafloor disturbance and
increased turbidity could result in temporary impacts on some benthic prey species for birds. However,
suspended sediments are expected to remain localized to the area of disturbance and settle quickly to
the seafloor. Therefore, impacts from suspended sediments would be short term and localized. Because
the impact would be localized and short in duration, marine birds are expected to successfully forage in
adjacent areas not affected by increased suspended sediment, and benthic prey species would be
expected to recover from disturbance. However, if a site has unique foraging resources that are not
available nearby, birds may have to travel longer distances to forage, which could be a measurable
effect, but population-level effects are not anticipated. Therefore, impacts from cable installation and
maintenance would be limited but may be greater depending on species’ seasonal distribution and
abundance and site-specific conditions.
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Noise: Offshore construction noise associated with one representative project is anticipated to result in
temporary and highly localized impacts limited to behavioral avoidance of construction activity.
Construction of WTGs would create noise and may temporarily affect diving birds. Noise transmitted
through water has the potential to result in temporary and localized displacement of diving birds during
construction and dissipating when construction activities cease; however, construction of an individual
project could last up to 3 years. The impacts from such noise can cause short-term stress and behavioral
changes ranging from mild annoyance to escape behavior (MMS 2007). Additionally, localized noise
impacts on prey species may affect bird foraging success. G&G site characterization surveys for offshore
wind facilities, which would occur sporadically, would produce high-intensity impulsive noise around
sites of investigation, leading to similar impacts. Construction-related noise could temporarily disturb
and displace individuals and flocks of birds and alter foraging behavior, but birds should be able to avoid
the noise-affected areas. Impacts could occur for marine birds if unique foraging resources present
within the WEAs that are important for life-stages such as breeding are not available due to construction
noise, but population-level effects are not anticipated to occur due to the temporary nature of
construction.

Presence of structures: The addition of WTGs and OSSs could lead to impacts on birds. The structures,
and related bird impacts would remain at least until decommissioning is complete. Impacts can occur
from entanglement, gear loss/damage, migration disturbances, collision with operating WTGs, and
displacement. These impacts may arise from the construction and use of WTGs, buoys, meteorological
towers, foundations, scour/cable protections, and transmission cable infrastructure. BOEM predicts that
structures would be added and that they would remain until decommissioning of each facility is
complete, approximately 30 years following construction. Beneficial effects can occur through fish
aggregation and associated increase in foraging opportunities around structures and through providing
perching opportunities for species such as Peregrine Falcon, cormorants, and gulls.

Collision with operating WTGs could affect birds flying through lease areas or approaching WTGs to
perch on the structure. Motion smear, a phenomenon where spinning turbine blades become
deceptively transparent to the eye, can also factor into collision risk (Hodos 2003). In the contiguous
United States, bird collisions with operating WTGs are a relatively rare event, with an estimated 140,000
to 500,000 (mean = 320,000) birds killed annually by 49,000 onshore turbines in 39 states (USFWS
2018). Similar broad-scale collision estimates are not currently available for offshore WTGs because
estimating fatalities is more difficult to measure offshore than for land-based WTGs. Overall, bird
collision rates reported from individual offshore wind facilities in Europe are relatively low due to high
displacement and avoidance behavior. However, small numbers of fatalities from multiple wind energy
facilities could affect the sustainability of certain seabird populations (Rezaei et al. 2023). Collision risk
may differ in the Pacific OCS due to differences in the coastal and offshore environment and the bird
species present, as well as patterns of bird movements along the Pacific Flyway.

A recent study of long-term data collected in the North Sea found that despite the substantial observed
displacement of loons in response to the development of 20 wind farms, there was no decline in the
region’s local loon population (Vilela et al. 2021). However, Garthe et al. (2023) found that the
distribution and abundance of loons in the North Sea shifted substantially following the construction of

Affected Environment and Environmental Consequences  3.3.3-14 UsSDOI | BOEM



wind farms. Extensive foraging habitat for resident birds in the Affected Environment is expected to
remain available outside of the planned wind energy facilities. However, if the planned WTGs occur in an
area with unique foraging resources, there would be greater potential for impacts to occur.

The presence of new structures could result in increased prey for some local marine bird species by
creating habitat for structure-oriented and hard-bottom species, typically referred to as the “reef effect”
(Vanermen et al. 2013, 2014) and by providing perching opportunities. Increased foraging opportunities
could attract marine birds, potentially exposing those individuals to increased collision risk associated
with operating WTGs. This reef effect has been observed around fixed-bottom WTGs, which can result in
local increases in biomass and diversity (Causon and Gill 2018). Recent studies have revealed increased
biomass for benthic fish and invertebrates, and potentially for pelagic fish, marine mammals, and birds
(Raoux et al. 2017; Pezy et al. 2018; Wang et al. 2019), indicating that the construction of offshore wind
energy facilities can generate beneficial permanent impacts on local ecosystems, resulting in increased
foraging opportunities for individuals of local marine bird species. However, it is unclear if similar
potentially beneficial effects would occur for floating WTGs.

There are few, if any, resources that show the level of bird use of the OCS and the ultimate
consequences of mortality associated with operating WTGs. Leirness and others (2021) modeled
distributions of 33 seabird species and 13 taxonomic groups that have the ability to occur on the Pacific
OCS at a distance from shore where WTGs could be operating. However, generally the abundance of
bird species that overlap with the proposed development of wind energy facilities on the Pacific OCS is
relatively small (Leirness et al. 2021). Migratory landbirds have been documented on the Farallon Islands
and Channel Islands (Richardson et al. 2003; Collins et al. 2021) and have the potential to pass through
the California lease areas, but, overall, a small number is expected within the lease areas given their
distance from shore and offshore islands. Forthcoming studies supported by BOEM will be available to
be incorporated into subsequent project-specific analysis of COPs.

The Humboldt and Morro Bay WEAs are approximately 20 miles (32 kilometers) offshore. Within the
Pacific Flyway along the North American Pacific Coast, much of the bird activity is concentrated along
the coastline (Leirness et al. 2021). However, operation of WTGs in the WEAs could result in impacts on
some individuals of bird species that are present offshore and possibly some individuals of coastal and
inland bird species during spring and fall migration. These impacts could arise through direct mortality
from collisions with WTGs or through behavioral avoidance and habitat loss (Drewitt and Langston 2006;
Fox et al. 2006; Goodale and Millman 2016).

Many birds would avoid the WTG site altogether, especially the species that ranked “high” in
vulnerability to displacement by offshore wind energy development (Adams et al. 2016). In addition,
many birds would likely adjust their flight paths to avoid WTGs by flying above, below, or between them
(e.g., Desholm and Kahlert 2005; Plonczkier and Simms 2012; Skov et al. 2018), and others may take
extra precautions to avoid operational WTGs (Johnston et al. 2014). Vattenfall (a European energy
company) recently studied bird movements within an offshore wind farm situated 1.9 to 3 miles (3 to
4.9 kilometers) off the coast of Scotland (Vattenfall 2023). The study aimed to improve the
understanding of seabird flight behavior inside an offshore wind farm with a focus on the bird-breeding
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period and post-breeding period when densities are highest. However, the California lease areas are
farther offshore than the WTGs in this study, and behavioral differences between species in the study
and in the Affected Environment may result in different responses to the presence of WTGs. Seabirds
were tracked inside the array with video cameras and radar tracks, which allowed for measuring
avoidance movements (meso- and micro-avoidance)® with high confidence and at the species level.
Detailed statistical analyses of the seabird flight data were enabled both by the large sample sizes and
by the high temporal resolution in the combined radar track and video camera data. Meso-avoidance
behavior showed that species avoided the RSZ by flying in between the turbines with very few avoiding
the RSZ by changing their flight altitude to fly either below or above the rotors. The most frequently
recorded adjustment under micro-avoidance behavior was birds flying along the plane of the rotor;
other adjustments included crossing the rotor either obliquely or perpendicularly, with some birds
crossing the RSZ without making any adjustments to the spinning rotors. The study concluded that,
together with the recorded high levels of micro-avoidance in all species (greater than 0.96), seabirds
would be exposed to very low risks of collision in offshore wind farms during daylight hours. This was
substantiated by the fact that no collisions or even narrow escapes were recorded in over 10,000 bird
videos during the 2 years of monitoring covering the April to October period. The study’s calculated
micro-avoidance rate (greater than 0.96) is similar to that of Skov et al. (2018). Further evidence
supporting turbine avoidance can be found in Schwemmer et al. (2023), in which 70 percent of
approaching Eurasian curlews (Numenius arquata arquata) demonstrated horizontal avoidance
responses when approaching offshore wind farms in the Baltic and North Seas.

Overall, the abundance of bird species that overlap with the Humboldt and Morro Bay WEAs is relatively
small. Some pelagic marine bird species could occur in higher densities during some seasons
(Attachment 1, Figure 3.3.3-2 through Figure 3.3.3-44). The potential for individual species to occur in
the WEAs depends on factors such as environmental conditions affecting prey populations and species’
migratory pathways and foraging behavior (Leirness et al. 2021). Coastal birds are considered to have
minimal exposure (occurrence) within the Humboldt and Morro Bay WEAs because the WEAs are far
enough offshore to be beyond the range of most breeding terrestrial or coastal bird species.

Population collision vulnerability (PCV) and population displacement vulnerability (PDV) have been
modeled for 81 marine bird species that have potential to occur within the California Current System
(CCS) (Adams et al. 2016; Kelsey et al. 2018), which overlaps with the Pacific OCS. The study quantified
three vulnerability indices (population, collision, and displacement) and developed PCV and PDV scores
by multiplying collision and displacement vulnerability scores by a population vulnerability score for
each species (Adams et al. 2016; Kelsey et al. 2018). Population vulnerability metrics include global
population size, proportion of the population in the CCS, annual occurrence, adult survival, breeding
score, and threat status; collision vulnerability metrics include flight activity, macro-avoidance of WTGs,
and percent of time in the RSZ; and displacement vulnerability metrics include macro-avoidance of
WTGs and habitat flexibility. In many cases, high collision vulnerability has been driven by four factors:

1 Micro-avoidance is flight behavior within and in the immediate vicinity of individual wind turbine RSZs (i.e., last-
second action to avoid collision); meso-avoidance is flight behavior within and in the immediate vicinity of the
wind farm (i.e., anticipatory/impulsive evasion of rows of turbines in a wind farm).
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high occurrence on the OCS, low avoidance rates with high uncertainty, high population vulnerability,
and proportion of time spent in the RSZ. Many of the species with potential to occur in the Affected
Environment likely have low collision vulnerability, including passerines and coastal waterbirds that
spend very little time on the Pacific OCS during migration. Within the CCS, pelicans, terns (Forster’s
[Sterna forsteri], Caspian [Hydroprogne caspia), Elegant [Thalasseus elegans], and Least Tern [Sternula
antillarum]), gulls (Western [Larus occidentalis] and Bonaparte’s Gull [Chroicocephalus philadelphia]),
South Polar Skua (Stercorarius maccormicki), and Brandt’s Cormorant (Phalacrocorax penicillatus) had
the greatest PCV scores, and Brown Pelican (Pelecanus occidentalis) had the greatest overall PCV score.
Some alcids (Scripps’s Murrelet [Synthliboramphus scrippsi] and Marbled Murrelet [Brachyramphus
marmoratus]), terns (Elegant and Least Tern), and loons (Yellow-Billed [Gavia adamsiil and Common
Loon [G. immer]) had the greatest PDV scores. Ashy Storm-petrel (Oceanodroma homochroa) had the
greatest overall PDV score. Results are summarized below for species with high displacement
vulnerability and medium to high collision vulnerability (Adams et al. 2016). To assess the potential for
marine birds to occur in the WEAs, predicted densities of representative species or taxonomic groups
(Leirness et al. 2021) are presented in Attachment 1 at the end of this section. One representative
species or taxonomic group from each of the bird groups in Table 3.3.3-1 was selected to provide
examples of seasonal predicted density (Attachment 1, Figure 3.3.3-2 through Figure 3.3.3-44). While
these results must be interpreted with caution,? the predicted densities provide broad examples of
potential spatial distribution of birds seasonally in the Affected Environment and potential occurrence
within the WEAs, which can help inform impact analysis.

Waterfowl: Brant, Surf Scoter, and Black Scoter had medium PCV due to moderate percentage of time
spent flying at night and in the RSZ, and high macro-avoidance. Waterfowl species had high PDV due to
high macro-avoidance. The highest predicted densities of scoters occurred in summer, followed by
winter and spring, and were lowest in fall (Leirness et al. 2021). Predicted densities of scoters were
mostly coastal with highest predicted densities near shore for all seasons; no medium to high densities
of scoters were recorded within the WEAs (Attachment 1, Figure 3.3.3-41 through Figure 3.3.3-44)

Loons: Loons had high PDV due to high macro-avoidance, low habitat flexibility, and elevated population
vulnerability. Loons are most commonly found within a few kilometers of shore and have relatively
lower densities at distances offshore where the WEAs would be located. Predicted densities of loons
show relatively higher densities in the winter and spring concentrated nearshore with moderate
predicted density offshore in both WEAs (Attachment 1, Figure 3.3.3-5 and Figure 3.3.3-7). In summer
and fall, loons were concentrated nearshore with relatively lower predicted densities in the WEAs and
had lower predicted densities than in winter and spring overall (Attachment 1, Figure 3.3.3-4 and Figure
3.3.3-6).

2 As stated in Leirness and others (2021), the figures in Attachment 1 at the end of this section represent modeled
spatial predictions of long-term average density and indicate where a species or group may be more or less
abundant seasonally, rather than actual numbers of individuals. These figures must be interpreted with caution
due to differing levels of uncertainty in the models and different scales of predicted density (minimum and
maximum values) among species and seasons.
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Grebes: Western Grebe had high PCV due to the large percentage of time flying at night and in the RSZ
and high population vulnerability. However, grebes are most commonly found less than 0.3 mile

(0.5 kilometer) from the coast far inshore from the WEAs. Grebes had higher predicted densities in
winter (maximum 257.99 individuals/km?) than in fall and winter, especially nearshore (Attachment 1,
Figure 3.3.3-8 through Figure 3.3.3-10).

Albatrosses: Black-footed Albatross and Short-tailed Albatross had high PCV due to the large amount of
time spent flying, nocturnal flight activity, moderate time spent in the RSZ, and elevated population
vulnerability. Short-tailed Albatross also had high PDV due to high macro-avoidance and high population
vulnerability. Both species are present over the Pacific OCS but have relatively low densities in the
Affected Environment compared with other bird groups (Leirness et al. 2021). The highest predicted
densities of Black-footed Albatross occurred in fall, followed by spring and summer (Attachment 1,
Figure 3.3.3-11 through Figure 3.3.3-13). In winter, Black-footed Albatross had higher predicted density
far offshore outside of the Affected Environment with relatively low densities in the vicinity of the WEAs
(Attachment 1, Figure 3.3.3-14). In all seasons, predicted densities were higher in the Humboldt WEA
than in the Morro Bay WEA.

Shearwaters: Pink-footed Shearwater, Sooty Shearwater, and Black-vented Shearwater had medium
PCV. Pink-Footed Shearwater had high PDV due to high population vulnerability, high macro-avoidance,
and low habitat flexibility. Black-vented Shearwater had high PDV due to high macro-avoidance and high
population vulnerability. Sooty Shearwater is commonly found in the Pacific OCS, including the WEAs.
Pink-footed Shearwater had highest predicted density in summer and winter (Attachment 1, Figure
3.3.3-17 and Figure 3.3.3-18), followed by fall and spring (Attachment 1, Figure 3.3.3-15 and Figure
3.3.3-16). For all seasons, the highest predicted densities were found in nearshore to offshore waters
overlapping with the WEAs (Attachment 1, Figure 3.3.3-15 through Figure 3.3.3-18).

Storm-petrels: Leach’s Storm-petrel, Black Storm-petrel, and Least Storm-petrel had medium PCV. Ashy
Storm-petrel had high PCV due to high population vulnerability and the large percentage of time flying
at night but had a low percentage of time flying in the RSZ. Ashy Storm-petrel had high PDV due to high
population vulnerability and high macro-avoidance. Leach’s Storm-petrel, Black Storm-petrel, and Least
Storm-petrel occur in the Pacific OCS in low numbers in the Affected Environment. Ashy Storm-petrel
breeds in California and occupies waters on the continental slope greater than 2,625 feet (800 meters)
in depth. Predicted densities of Ashy Storm-petrel varied seasonally (Attachment 1, Figure 3.3.3-19
through Figure 3.3.3-21). The highest predicted densities were in summer, with relatively even
distribution throughout the Affected Environment, followed by fall, with relatively higher potential to
occur in the Morro Bay WEA than in the Humboldt WEA. In spring, predicted densities were lowest and
concentrated in a relatively small area in the Affected Environment outside of the WEAs.

Cormorants: Brandt’s Cormorant, Double-crested Cormorant, and Pelagic Cormorant had high PCV due
to the high percentage of time flying in the RSZ and large percentage of time spent flying. Cormorants
have highest densities in coastal and nearshore areas; however, they are attracted to offshore oil rigs
that provide roosting habitat so could be attracted to WTGs and OSSs, increasing their potential to occur
offshore. Predicted density of Brandt’s Cormorant was available for spring and summer, and generalized
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cormorant predicted density was used for fall and winter. In all seasons, the maximum predicted density
was concentrated in coastal and nearshore waters throughout the Affected Environment, decreasing to

moderate predicted density offshore and overlapping the WEAs (Attachment 1, Figure 3.3.3-22 through

Figure 3.3.3-25).

Pelicans: American White Pelican and Brown Pelican had high PCV due to low macro-avoidance, high
percentage of time flying in the RSZ, and high population vulnerability. Brown Pelican had high PDV due
to low habitat flexibility and high population vulnerability. Pelicans typically use nearshore areas and are
less common offshore. The highest predicted densities of Brown Pelican occurred in summer, followed
by fall and spring, and lowest in winter. In all seasons, the highest predicted densities were concentrated
in coastal and nearshore waters throughout the Affected Environment with moderate to low relative
densities offshore overlapping with the WEAs (Attachment 1, Figure 3.3.3-26 through Figure 3.3.3-29).

Jaegers: Pomarine Jaeger had high PCV due to year-round presence in the CCS, large percentage of time
flying in the RSZ, and low macro-avoidance. Parasitic Jaeger and Long-tailed Jaeger had medium PCV.
Jaegers are found in low numbers over the Pacific OCS (Attachment 1, Figure 3.3.3-30 through Figure
3.3.3-33). In fall, winter, and spring, the highest predicted densities were evenly distributed throughout
the Affected Environment, including the WEAs. In summer, the highest predicted density was in the
northern end of the Affected Environment farther offshore from the WEAs, with lower relative densities
overlapping with the WEAs (Attachment 1, Figure 3.3.3-30 through Figure 3.3.3-33).

Alcids: Marbled Murrelet and Scripps’s Murrelet had medium PCV. Common Murre, Pigeon Guillemot,
Marbled Murrelet, Scripps’s Murrelet, Craveri’s Murrelet, Cassin’s Auklet, and Tufted Puffin had high
PDV due to year-round presence in the CCS and high macro-avoidance. Marbled Murrelets are typically
found in nearshore waters, rarely greater than 3.1 miles (5 kilometers) from shore. The highest
predicted densities in summer and spring were concentrated in nearshore waters, particularly near the
Humboldt WEA (Attachment 1, Figure 3.3.3-2 and Figure 3.3.3-3). Predicted density within the WEAs
was low, approaching the minimum predicted density value in the Morro Bay WEA.

Gulls: Bonaparte’s Gull, Heermann’s Gull, California Gull, Ring-billed Gull, Western Gull, Thayer’s Gull,
and Glaucous-winged Gull had high PCV due to year-round presence in the CCS and moderate
percentage of time spent flying in the RSZ. Black-legged Kittiwake, Sabine’s Gull, and Herring Gull had
medium PCV. California Gull predicted densities were highest nearshore, with high to moderate
predicted densities offshore overlapping with the WEAs (Attachment 1, Figure 3.3.3-34 through Figure
3.3.3-37). Seasonally, predicted density of California Gull was highest in winter and lowest in summer
when individuals are found closer to nesting colonies onshore and on coastal islands.

Terns: Least Tern had high PCV due to the large percentage of time flying in the RSZ, nocturnal flight
activity, and high population vulnerability. Least Tern had high PDV due to high macro-avoidance and
high population vulnerability. Caspian Tern, Common Tern, Arctic Tern, Forster’s Tern, Royal Tern,
Elegant Tern, and Black Skimmer had high PCV due to the large percentage of time flying in the RSZ,
nocturnal flight activity, and high population vulnerability. Terns had relatively low predicted densities
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within the Affected Environment compared with other species. Relative densities in spring and fall were
highest offshore overlapping with the WEAs (Attachment 1, Figure 3.3.3-38 through Figure 3.3.3-40).

Overall, collision and displacement and habitat loss impacts on birds due to presence of structures in the
Affected Environment would vary, depending on species’ distribution and abundance, behavior, and
site-specific environmental factors. For landbird species with very low potential to occur offshore,
presence of structures impacts may not be measurable or would result in loss of only a few individuals.
For marine birds with potential to occur within the WEAs, impacts could range from loss of a few
individuals, to unavoidable, severe, long-term population or habitat effects. Impacts on some marine
bird species (i.e., Black-footed Albatross and Marbled Murrelet) would likely be higher in the Humboldt
WEA due to higher predicted densities in the northern portion of the Affected Environment. In the
Morro Bay WEA, impacts on species such as Ashy Storm-petrel would likely be higher due to relatively
higher predicted density of the species in the southern portion of the Affected Environment.

Traffic (aircraft): Offshore wind activities may employ helicopters and fixed-wing aircraft for
transporting construction or maintenance crew or monitoring during construction activities. Aircraft
noise could temporarily disturb and displace individuals and flocks of birds, and birds could collide with
project-related aircraft. With implementation of regulatory requirements and the irregular occurrence
of project aircraft traffic, bird impacts would not increase beyond those described for the No Action
Alternative.

Traffic (vessels): Offshore wind activities would involve use of various marine vessels (e.g., installation,
cable-laying, support, transport/feeder, deck carriers, and crew vessels) during construction. Increased
vessel traffic could temporarily disturb and displace individuals and flocks of birds and alter foraging
behavior; birds could also collide with project-related vessels, but most species should be able to avoid
construction-related vessels. The impacts from vessels may also affect bird foraging success by
displacing prey species. Vessel traffic impacts would dissipate when construction activities cease;
however, construction of an individual project could last up to 3 years. Impacts could occur for marine
birds if unique foraging resources present within the WEAs that are important for life-stages such as
breeding are not available due to increased presence of marine vessels, but population-level effects are
not anticipated to occur due to the temporary nature of construction. Therefore, the effects of vessel
traffic on marine birds are expected to vary depending on timing and location of vessel traffic, species’
distribution, abundance, and behavior, and other site-specific environmental factors.

3.3.3.4.2 Impacts of Five Representative Projects

There would be greater potential for impacts on birds due to the greater amount of offshore
development under five representative projects compared to one representative project in each WEA.
Although the intensity of the impacts discussed in Section 3.3.3.4.1 would be higher with five
representative projects, the impact would be similar as those anticipated for one representative project,
depending on site-specific conditions that would be analyzed further at the COP stage (Table 3.3.3-3).
Therefore, impacts on birds in the offshore environment under five representative projects are
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anticipated to occur, depending on individual species’ abundance, behavior, and site-specific
environmental conditions.

3.3.3.4.3 Impacts of Alternative B, Development with No Mitigation Measures, on ESA-
Listed Species

The potential occurrence of ESA-listed bird species within the WEAs is expected to be low. The IPFs
described in Section 3.3.3.4.1 for all birds would also apply to ESA-listed bird species. BOEM would need
to comply with ESA Section 7 to analyze the effects of Alternative B on listed bird species and to
determine if implementation of Alternative B would jeopardize the continued existence of these species.

3.3.3.4.4 Cumulative Impacts of Alternative B, Development with No Mitigation Measures

Cumulative impacts on birds from Alternative B combined with ongoing and planned activities would
contribute to the primary IPFs of accidental releases, cable installation and maintenance, noise, lighting,
presence of structures, traffic (aircraft), and climate change.

The cumulative impacts on birds would vary in severity due to the construction and presence of WTGs
within the Affected Environment that could result in unavoidable impacts offshore. The impact severity
would vary with bird distribution and abundance within the Affected Environment, individual species’
behavior, and site-specific environmental factors. The impacts of five representative projects would
have a higher intensity, but overall impacts would be within the same range as for the cumulative
impacts of one representative project, depending on site-specific conditions. In context of reasonably
foreseeable environmental trends, Alternative B would contribute to the cumulative impacts related to
accidental releases, lighting, cable installation and maintenance, presence of structures, and traffic
(aircraft) on birds.

3.3.3.4.5 Conclusions

Impacts of Alternative B. Construction, O&M, and decommissioning of Alternative B, whether one
representative project in each WEA or five representative projects, would have impacts on birds
depending on the offshore lighting scheme, the duration and timing of construction activities, and
affected species. Operation of the offshore WTGs (including lighting) would pose the largest risk and
could lead to long-term impacts in the form of mortality and displacement. Alternative B could also
result in increased foraging opportunities for some marine birds, although the potential benefit
associated with floating WTGs is not conclusive. Forthcoming studies supported by BOEM would be
available to be incorporated into subsequent project-specific analysis of COPs to refine the effects
determination.

Cumulative impacts of Alternative B. Cumulative impacts on birds would vary in severity under one or
five representative projects. In the context of other reasonably foreseeable environmental trends,

incremental impacts on birds contributed by Alternative B would occur. Alternative B would contribute
to cumulative impacts primarily through permanent impacts from the presence of offshore structures.

Affected Environment and Environmental Consequences  3.3.3-21 USDOI | BOEM



3.3.3.5 Impacts of Alternative C — Proposed Action (Adoption of Mitigation Measures) —
Birds

Alternative C, the Proposed Action, is the adoption of mitigation measures intended to avoid or reduce
Alternative B’s potential impacts. The analysis for this alternative is presented as the change in impacts
from those discussed under Alternative B. Appendix E, Mitigation, identifies the mitigation measures
that would be included in the Proposed Action. Table 3.3.3-4 provides a summary of the mitigation
measures relevant to birds.

Table 3.3.3-4. Summary of mitigation measures for birds

Measure ID ‘ Measure Summary ‘

MM-11 This measure requires all vessels traveling to the project location to comply with vessel strike
avoidance measures, including avoiding areas of visible bird aggregations, adhering to a 100-
meter avoidance zone around surface-sitting birds, reducing vessel speed to 4 knots if operational
safety prevents avoidance, and incident reporting.

MM-13 This measure creates annual reporting requirements for dead or injured birds or bats, which
would improve the overall understanding of bird and bat interactions with wind farms.

MM-14 This measure requires lessees prepare a Bird and Bat Monitoring Plan, which will be used to
determine the need for adjustments to monitoring approaches, consideration of new monitoring
technologies, and/or additional periods of monitoring and describes reporting requirements for
injured and dead ESA-listed species.

MM-15 This measure requires lessees to install bird and bat tracking technology on project infrastructure
to address information gaps of offshore movements of selected species of birds and bats.

MM-16 This measure requires installation of bird deterrent devices (e.g., anti-perching or other deterrent
devices) where appropriate on project facilities and preparation of a Bird Deterrent Plan, which
will identify how deterrent devices will be incorporated along with a monitoring plan for the life
of the project, to reduce potential bird collisions with WTGs.

MM-17 This measure requires lessees to minimize impacts on avian species to the maximum extent
practicable. Consistent with, and not conflicting with, any measures that may result from USCG
requirements, the lessee must use any additional lighting only when necessary, and such lighting
must be shielded downward and directed, when possible, to minimize use of high intensity
lighting, and reduce upward illumination and illumination of adjacent waters.

MM-18 This measure requires preparation of a conservation strategy for migratory birds and bats. The
conservation strategy will provide a framework for identifying and implementing actions to
conserve birds and bats during project planning, construction, operation, maintenance, and
decommissioning and for assessing impacts; avoiding, minimizing, and mitigating impacts; guiding
current actions; and planning future impact assessments and actions to conserve birds and bats.
If BOEM determines, through consultation with USFWS, that compensatory mitigation is
appropriate, the conservation strategy would outline actions to offset take of ESA-listed birds and
birds protected under the MBTA.

MM-4 This measure requires all vessels to travel at 10 knots or less during project-related activities and
within the lease areas.

MM-7 This measure recommends following the most current International Maritime Organization’s
guidelines for reduction of underwater radiated noise.
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3.3.3.5.1 Impacts of One Representative Project in Each WEA

Mitigation measures under Alternative C could potentially reduce impacts on birds related to lighting,
noise, and presence of structures. Alternative C does not include mitigation measures specific to
reducing impacts of accidental releases, cable installation, and aircraft traffic on birds; therefore, the
impact levels for those IPFs would remain the same as for Alternative B, and they are not discussed
further in this section.

Lighting: Implementation of light impact reduction measures for birds (MM-17) could reduce potential
collisions with WTGs by using additional lighting only when necessary and shielding and directing lights
downward could minimize the potential for these lights to be an attractant to migratory birds and
reduce the potential for collision with WTGs. This could reduce the potential impacts from nighttime
lighting on birds.

Noise: Construction noise from offshore activities may temporarily disturb and displace some bird
species. The use of underwater noise-reduction measures (MM-7) and construction-related measures in
the Bird and Bat Conservation Strategy (MM-18) would likely reduce this impact. However, birds may
still be displaced by noise during construction, depending on species and site-specific factors, similar to
Alternative B.

Presence of structures: Installation of bird deterrent devices on project infrastructure (MM-16) would
reduce the risk of collisions with WTGs and 0OSSs. MM-18 would require a Bird and Bat Conservation
Strategy to identify and implement actions to conserve birds during project planning, construction,
operation, maintenance, and decommissioning, which would reduce the risk of injury, mortality, and
disruption of normal behaviors of marine birds. Implementation of monitoring outlined in the Bird and
Bat Monitoring Plan (MM-14) and installation of tracking technology on project infrastructure (MM-15)
would provide a baseline for comparison with post-construction survey results and improve the overall
understanding of bird interactions with offshore wind farms through monitoring and reporting
requirements. The immediate reporting of dead or injured ESA-listed birds and annual reporting of any
dead or injured birds would improve understanding of bird interactions with offshore wind structures
and may reduce overall impacts on birds over time (MM-13, MM-14). While implementation of these
measures would reduce impacts on marine birds relative to Alternative B, impacts could still occur,
depending on species and site-specific factors, similar to Alterative B.

Traffic (vessels): Implementation of vessel strike avoidance measures (MM-11) and speed limits (MM-4)
for project-related vessels during all phases of the project would reduce the potential for collisions and
disruption of normal behaviors of birds. However, if operational safety prevents vessels from avoiding
surface-sitting birds or adhering to speed limits, impacts may still occur, similar to Alternative B.

If BOEM determines, through consultation with USFWS or other agencies, that compensatory mitigation
is appropriate, the Bird and Bat Conservation Strategy would outline actions needed to offset take of
ESA-listed or bird species protected under the MBTA, and specific components of a Compensatory
Mitigation Plan would be developed during the COP stage (MM-18).
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Adoption of mitigation measures would reduce the impacts from presence of WTGs relative to
Alternative B; however, unavoidable impacts may still occur. Therefore, presence of structures could
result in impacts, depending on species and site-specific factors, similar to Alternative B.

3.3.3.5.2 Impacts of Five Representative Projects

The same IPF impact types and mechanisms described under one representative project in each WEA
apply to five representative projects. There is a greater likelihood for impacts due to the increased
amount of offshore development under five representative projects. However, with implementation of
the mitigation measures described above and in Appendix E, and the localized nature of most impacts,
impacts of five representative projects are expected to be similar to those of one representative project
in each WEA. Therefore, impacts from accidental releases, cable installation and maintenance, lighting,
noise, presence of structures, and vessel traffic are expected to vary in severity as discussed in Section
3.3.3.5.1, Impacts of One Representative Project in Each WEA.

3.3.3.5.3 Impacts of Alternative C on ESA-Listed Species

Adoption of mitigation measures would result in similar reductions in impacts for ESA-listed birds as
described for all birds, with the exception of MM-14, which requires immediate reporting of injured and
dead ESA-listed species. As stated previously, the presence of ESA-listed bird species in the offshore
environment would generally be limited, with more potential effects occurring from onshore activities
(Section 3.3.4, Coastal Habitat, Fauna, and Wetlands).

3.3.3.54 Cumulative Impacts of Alternative C

Under Alternative C, cumulative impacts on birds would occur and vary in severity as described for
Alternative A. While adoption of mitigation measures is expected to reduce impacts, there could be
unavoidable impacts offshore, and severity of impacts would depend on individual species’ distribution
and abundance, flight behavior, and site-specific environmental factors. Alternative C would be unlikely
to contribute a noticeable increase to the cumulative impacts related to accidental releases, lighting,
cable installation and maintenance, noise, presence of structures, traffic (aircraft), and climate change
on birds.

3.3.3.5.5 Conclusions

Impacts of Alternative C. Construction, 0&M, and decommissioning of one representative project or
five representative projects under Alternative C would result in impacts on birds depending on the
duration of activities performed, species’ distribution and abundance, flight behavior, and site-specific
environmental conditions. Forthcoming studies supported by BOEM would be available to be
incorporated into subsequent project-specific analysis of COPs. Mitigation measures would provide
some certainty in reducing bird impacts in the offshore environment and, therefore, could reduce
potential impacts on birds compared to those under Alternative B. However, unavoidable impacts could
occur. Noise effects from construction are expected to be limited to temporary and localized behavioral
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avoidance that would cease once construction is complete. Alternative C could also result in increased
foraging opportunities for some marine birds, although the benefit from floating WTGs is not conclusive.

Cumulative impacts of Alternative C. In context of reasonably foreseeable environmental trends, the
incremental impacts on birds contributed by Alternative C would be minor to major depending on
species distribution and abundance. Alternative C would contribute to cumulative impacts primarily
through construction-related noise and collision with turbines. Implementation of mitigation measures
would provide some certainty in reducing impacts on birds in the offshore environment; however,
unavoidable impacts could occur.

Affected Environment and Environmental Consequences  3.3.3-25 UsSDOI | BOEM



Attachment 1: Modeled
Predicted Density of
Representative Marine Birds in
the Affected Environment

Affected Environment an d Environmenta | Consequences 3.3.3-26 UsSDOI | BOEM



Ventura

Los Angeies

v

N

| Lease Area

[1 100-Mile Offshore Affected
Environment for Birds

Source: BOEM 2023.

0 50 100
s ilES
1:6,000,000

Marbled Murrelet Spring (Mar/Apr/May)
Predicted Density (individuals per km?)

m ™
.

i OR
3
- 1)
N NV ur
\
oY
‘ cA
R
B {  az
- ‘
=L y
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Figure 3.3.3-19. Modeled predicted density of Ashy Storm-petrel in the Affected Environment, fall
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Figure 3.3.3-21. Modeled predicted density of Ashy Storm-petrel in the Affected Environment,
summer
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Figure 3.3.3-23. Modeled predicted density of Brandt’s Cormorant in the Affected Environment,

summer
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Figure 3.3.3-24. Modeled predicted density of Cormorant spp. in the Affected Environment, winter
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Figure 3.3.3-25. Modeled predicted density of Cormorant spp. in the Affected Environment, fall
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Figure 3.3.3-26. Modeled predicted density of Brown Pelican in the Affected Environment, fall
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Figure 3.3.3-27. Modeled predicted density of Brown Pelican in the Affected Environment, spring
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Figure 3.3.3-28. Modeled predicted density of Brown Pelican in the Affected Environment, summer
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Figure 3.3.3-29. Modeled predicted density of Brown Pelican in the Affected Environment, winter
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Figure 3.3.3-36. Modeled predicted density of California Gull in the Affected Environment, summer
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Figure 3.3.3-37. Modeled predicted density of California Gull in the Affected Environment, winter
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3.3 Biological Resources

3.34 Coastal Habitat, Fauna, and Wetlands

This section describes the Affected Environment for coastal habitat, fauna, and wetlands and discusses
potential impacts on these resources from the Proposed Action and alternatives, including ongoing and
planned activities. Figure 3.3.4-1 shows the Affected Environment for coastal habitat and fauna, which
includes a 1-mile (1.6-kilometer) buffer of the coastline where coastal habitat and fauna can be found
and where onshore infrastructure may reasonably be located (precise locations not known at this
programmatic stage).! The Affected Environment includes foreshore, backshore, dune, and interdunal
habitats, as well as numerous vegetation communities and wetlands. Figure 3.3.4-2 shows the Affected
Environment for wetlands, which includes all 12-digit hydrologic unit code watersheds present in the
coastal margin that are likely to host onshore components of wind energy development in the Humboldt
and Morro Bay lease areas. For the Humboldt WEA, the Affected Environment for coastal habitat and
fauna spans 15 miles (22.5 kilometers) along the Pacific Ocean and the Affected Environment for
wetlands is approximately 23 miles (37 kilometers). For the Morro Bay WEA, the coastal habitat and
fauna Affected Environment includes 20 miles (32 kilometers) of coastline bordering the Pacific Ocean
and the wetland Affected Environment extends north and south for 38 miles (61 kilometers).

334.1 Description of the Affected Environment and Baseline Conditions
3.34.1.1 Coastal Habitat

Coastal resources of the Humboldt and Morro Bay shorelines include sandy beaches, rocky cliffs, coastal
dune systems, and estuaries and wetlands (MMS 2007). In this area, the continental margin is often
narrow; the ocean bottom drops precipitously from beaches to deep water.

The northern Humboldt coastline consists of fine- to coarse-grained sand beaches, sheltered and
exposed rocky shores, human-made structures (e.g., docks, seawalls), and riprap for shoreline
protection (ESI 2008). Within Humboldt Bay, the shoreline consists of tidal flats and tidal/brackish
wetlands, riprap and human-made structures with pockets of freshwater marshes, swamps, and scrub-
shrub wetlands (ESI 2008). Farther south, the shoreline is composed primarily of coarse-grained sand
and gravel beaches and rocky, exposed cliffs (ESI 2008).

1 BOEM expects the fauna in this area to have small home ranges unlikely to be affected by impacts occurring
outside of these ranges. Moreover, existing land uses more than 1 mile (1.6 kilometers) inland from potential
landfall areas tend to be previously disturbed and include a more diverse mix of land uses.

Affected Environment and Environmental Consequences 3.3.4-1 UsSDOI | BOEM



128w
T

125°W
¥

|
- «\ A Ocs:R0s6
| 1

OCS-P:0564

_/ | Arcata
ocs-p0s62— 1. |
L Port of Humboldt
[ Humboldt
[ ¢ Eureka
o
Fortuna
®
1 1
125°W 24w
122W 12Uw
L)
e
Yy
0CS-P 0563 ——L_
L OCS-P.0565

~ Atascadero

Morro Bay

Port San Luis /

San Luis
Obispo
®

Grover Beach
o0
Arroyo Grande

+

il " . Santa Maria @
128w "W
Humboldt Leases [] Coastal Habitat Affected Environment OR o WY
| OCS-P0561(63,338ac) A Port [am )
"] OCS-P 0562 (69,031 ac) NV uT
Morro Bay Leases "
] OCS-P 0563 (80,062 ac) e
OCS-P 0564 (80,418 ac) -] i3
I OCS-P 0565 (80,418 ac)
Source: BOEM 2023.
0 10 20
- Miles
Figure 3.3.4-1. Humboldt and Morro Bay coastal habitat and fauna Affected Environment
3.3.4-2 USDOI | BOEM

Affected Environment and Environmental Consequences



124
A

41N

125w
T

OCS-P.0562 }ﬁ

"

Ly

I
|, Port of Humboldt

~ L— OCS-P 0561
J—J /‘_

Humboldt Bay
(180101020605)

Jacoby Creek
(180101020601)

— (180101020602)

Littie Salmon Creek-

A
3N

Freshwater Creek

Elk River S
(180101020603)

Saimon Creek

(180101020604)
\Strongs Creek-Eel River
(180101051102)
L A
PENY W
122w J2LW
L) Ll

Willow Creek:
Frontal Pacffic Ocean
(180600060413)

Morro Creek
/(180600060412)

® Atascadero

Chorro Creek
(180600060502)

Morro Bay San Luis
(180600060503) Obispo
Los Osos Creek
islay Creek- (180600060501)
Frontal Pacific Ocean
(180600060504
; - ; Grover Beach
Port San Luis CY ) Arroyo
Grande
Santa =
zL Maria [
b S g Barbacn .
i i
Humboldt Leases 1 wwetlands and Waters of the U.S. OR © WY
] OCS-P 0561 (63.338 ac) Affected Environment D
7] OCS-P0562(69.031ac) L) Subwatershed (HUC 12) o | v
Morro Bay Leases A Port "
[] ocs-P0s63 (80,062ac) @ CityorTown oA
B OCS-P 0564 (80,418 ac) i} -
I ocs-P 0565 (80,418 ac)
Source: BOEM 2023
0 10 20
- Miles
Figure 3.3.4-2. Humboldt and Morro Bay wetlands Affected Environment
UsSDOI | BOEM

Affected Environment and Environmental Consequences

3.3.4-3



North of Morro Bay, much of the shoreline is composed of gravel beaches with boulder rubble, wave-cut
bedrock platforms, fine- to coarse-grained beaches, mixed sand and gravel, and occasional exposed tidal
flats. At Morro Bay and points south, the shoreline is composed of fine- to coarse-grained beaches with
occasional wave-cut bedrock platforms, exposed rocky shore, and riprap. Morro Bay’s interior includes
salt/brackish and freshwater marshes, as well as sheltered and exposed tidal flats (ESI 2006).

The National Coastal Condition Assessment (USEPA 2021) summarizes U.S. coastal waters conditions
based on data from 2005 through 2015. Metrics including water quality, sediment quality, benthic
habitat, human health, and fish tissue contaminants were measured and compared between regions
and years. For the West region, biological condition and eutrophication measures were better than in
other regions of the United States. However, sediment quality and ecological effects of contaminants on
fish were rated poorly.

The coastal habitat index summarizes the health of coastal wetland habitats such as salt and brackish
marshes, estuaries, kelp beds, and tidal flats. The West region, which includes the Humboldt and Morro
Bay coasts, has an overall condition rated good to fair but was rated poor for coastal habitat. Drought
effects and development have imperiled coastal wetlands (USEPA 2012). Offshore, the primary coastal
habitats of the Affected Environment include emergent aquatic vegetation and soft-bottom and hard-
bottom habitats.

3.3.4.1.2 Terrestrial Vegetation

Information on vegetation types is drawn from the LANDFIRE mapping program? (LANDFIRE 2016), with
the CNDDB adding detail about sensitive natural communities (CDFW 2023). Table 3.3.4-1 reflects
vegetation types present in the Affected Environment from LANDFIRE’s Existing Vegetation Type
database. Natural vegetation types include woodlands and forest, shrub communities, and herbaceous
communities. Other land cover types are anthropogenic and include agriculture and urban/developed
areas (Figure 3.3.4-3 and Figure 3.3.4-4).

In the Humboldt Bay Affected Environment, predominant vegetation types are California Mixed
Evergreen Forest and Woodland, Redwood Forest and Woodland, and Western Riparian Woodland and
Shrubland. The CNDDB maps four sensitive natural communities in the Affected Environment: Northern
Foredune Grassland, Sitka Spruce Forest, Coastal Terrace Prairie, and Northern Coastal Salt Marsh.

In the Morro Bay Affected Environment, the predominant vegetation types are Oak Woodland, Coastal
Scrub, and Chaparral. The CNDDB maps five sensitive communities in the Affected Environment: Central
Dune Scrub, Valley Needlegrass Grassland, Central Maritime Chaparral, Northern Coastal Salt Marsh,
and Coastal Brackish Marsh.

2 LANDFIRE is a shared program between the wildland fire management programs of the U.S. Forest Service and
U.S. Department of the Interior providing landscape-scale geospatial products to support cross-boundary planning,
management, and operations.
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Table 3.3.4-1. Affected Environment vegetation types and amounts (LANDFIRE)

Landcover Category

Landcover Type

Coastal Habitat and
Fauna (Humboldt Bay)

Coastal Habitat and
Fauna (Morro Bay)

Grand Total

Agricultural-Fallow 70.3 0.2 70.5
Agricultural Agricultural-Orchard 0.2 3.0 3.2
Agricultural-Pasture 6,711.5 62.4 6,773.8
Agricultural-Row Crop 71.4 36.6 108.0
Agricultural Total 6,853.3 102.2 6,955.5
California Mixed Evergreen Forest and Woodland 1,292.4 41.2 1,333.5
Conifer Conifer-Oak Forest and Woodland 369.7 46.1 415.7
Douglas-fir-Ponderosa Pine-Lodgepole Pine Forest 1.6 1.6
Redwood Forest and Woodland 752.2 752.2
Conifer Total 2,414.3 88.8 2,503.1
Conifer-Hardwood Conifer-Oak Forest and Woodland 24.0 24.0
Conifer-Hardwood Total 24.0 24.0
Developed-High Intensity 538.5 219.8 758.3
Developed-Low Intensity 1,3384 674.6 2,013.1
Developed-Medium Intensity 1,579.1 722.6 2,301.7
Developed-Roads 3,579.5 1,476.4 5,055.9
Developed Developed-Upland Deciduous Forest 38.4 9.8 48.2
Developed-Upland Evergreen Forest 969.3 182.8 1,152.1
Developed-Upland Herbaceous 177.4 219.5 396.9
Developed-Upland Mixed Forest 119.6 83.3 202.8
Developed-Upland Shrubland 610.4 806.0 1,416.5
Developed Total 8,950.6 4,394.7 13,345.4
Exotic Herbaceous Introduced Annual and Biennial Forbland 125.8 902.5 1,028.3
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Landcover Category

Landcover Type

Coastal Habitat and

Fauna (Humboldt Bay)

Coastal Habitat and
Fauna (Morro Bay)

Grand Total

Exotic Herbaceous Total 125.8 902.5 1,028.3
Exotic Tree-Shrub Introduced Upland Vegetation-Shrub 145.8 145.8
Introduced Upland Vegetation-Treed 30.4 30.4
Exotic Tree-Shrub Total 176.2 176.2
Grassland ’ Grassland 148.0 369.7 517.7
Grassland Total 148.0 369.7 517.7
Hardwood ’ Western Oak Woodland and Savanna 117.0 714.4 831.4
Hardwood Total 117.0 714.4 831.4
Open Water ’ Open Water 16,811.7 2,328.1 19,139.8
Open Water Total 16,811.7 2,328.1 19,139.8
Quarries-Strip Mines-Gravel | Quarries-Strip Mines-Gravel Pits-Well and Wind 0.7 0.7
Pits-Well and Wind Pads Pads
Quarries-Strip Mines-Gravel Pits-Well and Wind Pads Total 0.7 0.7
Freshwater Marsh 0.9 0.8 1.7
Introduced Herbaceous Wetland Vegetation 41.8 41.8
Riparian Introduced Woody Wetland Vegetation 124.8 124.8
Tidal Marsh 1,349.6 79.2 1,428.7
Western Riparian Woodland and Shrubland 2,152.8 138.9 2,291.8
Riparian Total 3,503.3 385.5 3,888.8
shrubland Chaparral 25.1 1,204.0 1,229.1
Pacific Coastal Scrub 605.1 2,137.2 2,742.3
Shrubland Total 630.3 3,341.2 3,971.5
Sparsely Vegetated Sparse Vegetation 848.4 683.5 1,531.8
Sparsely Vegetated Total 848.4 683.5 1,531.8
Grand Total 40,402.7 13,5114 53,914.2
Affected Environment and Environmental Consequences 3.3.4-6 USDOI | BOEM
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3.3.4.1.3 Wetlands

Wetlands include waters of the United States as defined under the 2023 Rule (40 CFR 120.2(a)) and
USACE’s identical definition (33 CFR 328.3(c)(16)). Waters of the United States means waters that are:
(1) Currently used, or were used in the past, or may be susceptible to use in interstate or foreign
commerce, including all waters which are subject to the ebb and flow of the tide; (2) Impoundments of
waters otherwise defined as waters of the United States under this definition; (3) Tributaries of waters
that are relatively permanent, standing or continuously flowing bodies of water; (4) Wetlands adjacent
to waters; and (5) Intrastate lakes and ponds, streams, or wetlands that are relatively permanent,
standing or continuously flowing bodies of water with a continuous surface connection to the waters
identified in 33 CFR 328.3(c)(16).

Wetlands provide numerous beneficial services or functions. Some of these include protecting and
improving water quality, providing fish and wildlife habitats, storing floodwaters, providing aesthetic
value, ensuring biological productivity, filtering pollutant loads, and maintaining surface water flow
during dry periods. In the Affected Environment estuarine, marine, and freshwater emergent wetlands
(e.g., tidally influenced salt marshes) provide shelter, food, and nursery grounds for shrimp, crab, and
many fish species (USFWS 2009; MBNEP 2022). Wetlands also protect shorelines from erosion by
creating a buffer against wave action and by trapping soils. In flood-prone areas, wetlands reduce the
flow of floodwater and absorb rainwater. Tidal wetlands also serve as carbon sinks, holding carbon that
would otherwise be released into the atmosphere and contribute to climate change (Callaway et al.
2012). Coastal wetlands in the Affected Environment also protect coastal water quality by acting as a
sink for land-derived nutrients and contaminants, constitute an important component of coastal food
webs, provide valuable habitat for rare species, and protect upland and shoreline areas from flooding
and erosion.

BOEM reviewed the National Wetlands Inventory and California Aquatic Resource Inventory datasets to
identify potential wetlands in the Affected Environment. Both datasets, which map various aquatic
environments, were identical. The more commonly used National Wetlands Inventory data is discussed
here.

Tidal wetlands, located where the Pacific Ocean and estuaries meet land, are subject to regular tidal
flooding and are divided into high and low marsh zones. Non-tidal or freshwater wetlands, unaffected by
tides, are classified by their hydrology and dominant vegetation.

Determination of wetlands impacts first requires delineation of aquatic resources within construction
footprints. Such delineations will be conducted in association with the lessee’s preparation of COPs that
will identify locations for needed onshore facilities. Aquatic resources delineations would potentially be
under the jurisdiction of USACE, RWQCB, CCC, and CDFW, each with their own wetland definitions. At
this programmatic stage, however, no specific onshore facilities or their locations are known.

The Humboldt Affected Environment contains about 36,000 acres (14,568 hectares) of shallow wetlands
(Table 3.3.4-2 and Figure 3.3.4-5) (NWI 2023). California’s second largest estuary, Humboldt Bay has
several designated areas to protect wildlife, including the Humboldt Bay National Wildlife Refuge and

Affected Environment and Environmental Consequences 3.3.4-9 USDOI | BOEM



South Humboldt Bay SMRMA. The South Humboldt Bay SMRMA contains extensive eelgrass beds, which
provide beneficial ecosystem services for fish, invertebrates, and fauna (Sherman and DeBruyckere
2017).

Threats to the state’s wetlands include development, dredging, nutrient overload, and sea level rise due
to climate change (USEPA 2021). Sea level rise, exacerbated by land subsidence, is considered the
largest climate-related threat to salt marshes in the Humboldt Affected Environment (Thorne et al.
2018). Higher water levels may erode beaches, submerge lowlands, exacerbate coastal flooding, and
increase the salinity of estuaries and aquifers. Sea level is rising more rapidly along the Humboldt area
than in most coastal areas because of land subsidence (Montillet et al. 2018; Ocean Protection Council
2018).

The Morro Bay Affected Environment contains about 3,700 acres (1,512 hectares) of shallow wetlands
(tidal and freshwater; Table 3.3.4-3 and Figure 3.3.4-6) (NWI 2023). Morro Bay includes two Marine
Protected Areas: Morro Bay State Marine Reserve and SMRMA. Tidal wetlands occur around the interior
of Morro Bay; freshwater wetlands occur inland typically along river and lake floodplains (i.e., outside
the influence of tidal waters) (Figure 3.3.4-6). Morro Bay’s wetlands face threats similar to those
discussed for Humboldt. Although sea level rise effects are expected to be less severe than those
projected for Humboldt, Morro Bay wetlands are expected to undergo significant subsidence and
habitat conversion (Thorne et al. 2018).

Table 3.3.4-2. Wetlands in the Humboldt Affected Environment

Wetland Community ‘ Acres Percent of Total
Estuarine and Marine Wetland 15,687.0 42.8%
Freshwater Emergent Wetland 16,956.7 46.3%
Freshwater Forested/Shrub Wetland 3,999.9 10.9%
Total 36,643.6 100.0

Source: NWI 2023.

Table 3.3.4-3. Wetlands in the Morro Bay Affected Environment

Wetland Community ‘ Acres Percent of Total
Estuarine and Marine Wetland 2,103.0 56.6%
Freshwater Emergent Wetland 446.4 12.0%
Freshwater Forested/Shrub Wetland 1,167.1 31.4%
Total 3,716.5 100.0
Source: NWI 2023.
Affected Environment and Environmental Consequences 3.3.4-10 USDOI | BOEM
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3.3.4.1.4

Coastal Fauna

Coastal areas provide habitat for many different types of fauna. Common macrofauna of the inner

continental shelf include benthic invertebrates; flatfish; rockfish; pelagic species such as sharks, squid,

and tuna; and salmonid species that utilize adjacent estuaries for nursery habitat.

Beaches and dunes are important habitats for migrating and nesting shorebirds and songbirds. The

beaches, dunes, and scrub-shrub habitats along the shoreline may support the American avocet

(Recurvirostra americana), long-billed curlew (Numenius americanus), marbled godwit (Limosa fedoa),

semipalmated plover (Charadrius semipalmatus), and western sandpiper (Calidris mauri) (ESI 2008).

Wildlife expected to be present in onshore portions of the Affected Environment include species known

to inhabit forested wetlands, forested lowlands, and upland habitats, coastal wetlands, beaches, and
estuarine habitats. Tables 3.3.4-4 and 3.3.4-5 show typical species found in coastal areas of Humboldt

and Morro Bays.

Table 3.3.4-4. Species typically found in coastal areas of Humboldt

Common Name

Scientific Name

Common Name

Scientific Name

Sierran treefrog

Pseudacris sierra

Osprey

Pandion haliaetus

Northern red-legged
frog

Rana aurora

Pacific lamprey

Entosphenus tridentatus

Foothill yellow-legged
frog: north coast DPS

Rana boylii pop. 1

Western brook lamprey

Lampetra richardsoni

Southern torrent
salamander

Rhyacotriton variegatus

Coast cutthroat trout

Oncorhynchus clarkii
clarkii

Great egret

Ardea alba

California floater

Anodonta californiensis

Great blue heron

Ardea herodias

Obscure bumble bee

Bombus caliginosus

Northern harrier

Circus hudsonius

Sandy beach tiger beetle

Cicindela hirticollis

gravida
Gull species Larus spp. Behrens’ snail-eating beetle | Scaphinotus behrensi
. Aplodontia rufa
Snowy egret Egretta thula Humboldt mountain beaver humboldtiana

White-tailed kite

Elanus leucurus

White-footed vole

Arborimus albipes

Western gull

Larus occidentalis

Sonoma tree vole

Arborimus pomo

Double-crested
cormorant

Nannopterum auritum

Townsend’s big-eared bat

Corynorhinus townsendii

Black-crowned night
heron

Nycticorax nycticorax

North American porcupine

Erethizon dorsatum

DPS = distinct population segment
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Table 3.3.4-5. Species typically found in coastal areas of Morro Bay

Common Name Scientific Name Common Name Scientific Name
Sierran treefrog Pseudacris sierra Morro Bay blue butterfly | Icaricia icarioides moroensis
:\;Z{Z:::Sacrznfomia Anniella pulchra Morro Bay June beetle Polyphylla morroensis
Coast horned lizard Phrynosoma blainvillii Mimic tryonia Tryonia imitator
Cooper’s hawk Accipiter cooperii Pallid bat Antrozous pallidus
Obscure bumble bee Bombus caliginosus Steller sea lion Eumetopias jubatus
Sandy beach tiger beetle | Cicindela hirticollis gravida | Desert woodrat Neotoma lepida intermedia
Globose dune beetle Coelus globosus Big free-tailed bat Nyctinomops macrotis

For any onshore project components that would be in developed lands, expected species include those
common to urban environments, such as opossum, cottontail, gray squirrel, meadow vole, Norway rat,
house mouse, raccoon, and striped skunk. Bird species likely to utilize these urban habitats include
house sparrow (Passer domesticus), European starling (Sturnus vulgaris), gulls, and rock pigeon
(Columba livia).

3.3.4.1.5 Federally and State-Listed Coastal Species

Under the ESA and California Endangered Species Act, species and their habitats potentially affected by
construction and operation of offshore wind projects would require further evaluation to determine
presence of habitat and individuals.

Special concern species that could potentially occur in the Humboldt Affected Environment include but
are not limited to marbled murrelet (Brachyramphus marmoratus), northern spotted owl (Strix
occidentalis caurina), and tidewater goby (Eucyclogobius newberryi). Special-status plants known to
occur in the area include beach layia (Layia carnosa), Menzies’ wallflower (Erysimum menziesii), and
western lily (Lilium occidentale). Table 3.3.4-6 identifies federally and state-listed threatened and
endangered species found in or near the Humboldt Affected Environment. The Affected Environment
includes designated critical habitat for federally listed tidewater goby and western snowy plover
(Charadrius alexandrinus nivosus).

Special concern species that could potentially occur in the Morro Bay Affected Environment include but
are not limited to least Bell’s vireo (Vireo bellii pusillus), marbled murrelet, and southwestern willow
flycatcher (Empidonax traillii extimus). Special-status plants here include salt marsh bird’s-beak
(Cordylanthus maritimus ssp. maritimus), beach spectaclepod (Dithyrea maritima), and morro
manzanita. Table 3.3.4-7 identifies federally and state-listed threatened and endangered species found
in or near the Morro Bay Affected Environment. The Affected Environmental includes designated critical
habitat for federally listed California red-legged frog (Rana draytonii), Morro Bay kangaroo rat
(Dipodomys heermanni morroensis), Morro shoulderband snail (Helminthoglypta walkeriana), tidewater
goby, and western snowy plover.
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Table 3.3.4-6. Summary of potential threatened and endangered species in or near the Humboldt

Affected Environment for coastal habitat and fauna’

Common Name Scientific Name Ta)c(;:gzlr)nic Federal Status State Status?
Beach layia Layia carnosa Plants Threatened El;i:nlg;rle d,
Menzies’ wallflower Erysimum menziesii Plants Endangered SR,
CRPR 1B.1
Western lily Lilium occidentale Plants Endangered Endangered,
CRPR 1B.1
Bald eagle Haliaeetus leucocephalus Birds Delisted Endangered
California Ridgway’s rail Rallus obsoletus obsoletus Birds Endangered Endangered
Bank swallow Riparia riparia Birds None Threatened
Marbled murrelet Brachyramphus marmoratus | Birds Threatened Endangered
Northern spotted owl Strix occidentalis caurina Birds Threatened Threatened
Western snowy plover Charadrius nivosus nivosus Birds Threatened None
Yellow-billed cuckoo Coccyzus americanus Birds Threatened Endangered
Longfin smelt Spirinchus thaleichthys Fish Candidate Threatened
Tidewater goby Eucyclogobius newberryi Fish Endangered None
E?)I::hsearlr:ncc:;i:fz?:ighsgz Oregon/ Oncorhynchus kisutch Fish Threatened Threatened
(E:;\liJnook salmon: Central Coast Oncorhynchus tshawytscha | Fish Threatened None
Steelhead: north coast DPS Oncorhynchus mykiss irideus | Fish Threatened None
Eulachon Thaleichthys pacificus Fish Threatened None
Green sturgeon: southern DPS | Acipenser medirostris Fish Threatened None
Western bumble bee Bombus occidentalis Insects None Candidate
Monarch butterfly Danaus plexippus Insects Candidate None
Pacific marten Martes caurina Mammals | Threatened None
Western pond turtle Emys marmorata Reptiles Candidate None

1 Marine species identified through agency consultations as potentially occurring in the vicinity of the Affected Environment are

discussed in Section 3.3.6, Marine Mammals; and Section 3.3.7, Sea Turtles.
2 CRPR 1B.1 = Plants rare, threatened, or endangered in California and elsewhere, seriously threatened in California

(CDFW 2023).

CRPR = California Rare Plant Rank; ESU = evolutionarily significant unit

Affected Environment and Environmental Consequences

3.3.4-15

USDOI | BOEM




Table 3.3.4-7. Summary of potential threatened and endangered species in or near the Morro Bay
Affected Environment for coastal habitat and fauna’

Common Name Scientific Name Taxonomic L State Status?
Group Status
Flora
Marsh sandwort Arenaria paludicola Plants Endangered Endangered,
P & CRPR 1B.1
. . .. .. Endangered,
Indian Knob mountainbalm | Eriodictyon altissimum Plants Endangered
CRPR 1B.1
California seablite Suaeda californica Plants Endangered | CRPR 1B.1
. . Threatened,
Beach spectaclepod Dithyrea maritima Plants None CRPR 1B.1
Morro manzanita Arctostaphylos morroensis Plants Threatened | CRPR 1B.1
. L. . . Endangered,
California jewelflower Caulanthus californicus Plants Endangered CRPR 1B.1
. _ . , Endangered,
Chorro Creek bog thistle Cirsium fontinale var. obispoense Plants Endangered
CRPR 1B.2
Marsh sandwort Arenaria paludicola Plants Endangered Endangered,
& < CRPR 1B.1
Pismo clarkia Clarkia speciosa ssp. immaculata Plants Endangered Rare,
P P- & CRPR 1B.1
Salt marsh bird’s-beak Cord.y_/anthus maritimum ssp. Plants Endangered TR
maritimum CRPR 1B.2

California red-legged frog Rana draytonii Amphibians | Threatened | None
California tiger salamander | Ambystoma californiense Amphibians | Threatened | Threatened
Foothill yellow-legged frog | Rana boylii Amphibians | Endangered | Endangered
California Ridgway’s rail Rallus obsoletus obsoletus Birds Endangered | Endangered
Western snowy plover Charadrius nivosus nivosus Birds Threatened | None
California black rail Laterallus jamaicensis coturniculus Birds None Threatened
California clapper rail Rallus longirostris obsoletus Birds Endangered | Fully Protected
California condor Gymnogyps californianus Birds Endangered | Endangered
California least tern Sterna antillarum browni Birds Endangered | Endangered
Least Bell’s vireo Vireo bellii pusillus Birds Endangered | Endangered
Marbled murrelet Brachyramphus marmoratus Birds Threatened | Endangered
?I?/E;?cvﬁzsrtem Willow Empidonax traillii extimus Birds Endangered | Endangered
Western snowy plover Charadrius nivosus nivosus Birds Threatened | None
Yellow-billed cuckoo Coccyzus americanus Birds Threatened | Endangered
Vernal pool fairy shrimp Branchinecta lynchi Crustaceans | Threatened | None
Tidewater goby Eucyclogobius newberryi Fish Endangered | None
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Common Name Scientific Name Taxonomic Federal State Status?
Steelhead: south-central L .
California coast DPS Oncorhynchus mykiss irideus pop. 9 | Fish Threatened | None

t : th

Slrae;en sturgeon: southern Acipenser medirostris Fish Threatened | None
Monarch: California Danaus plexippus plexippus pop. 1 Insects Candidate None
overwintering population plexippus piexippus pop-
Steller sea lion eastern DPS | Eumetopias jubatus Mammals Delisted None
Morro Bay kangaroo rat Dipodomys heermanni morroensis Mammals Endangered | Endangered
Morro shoulderband Helminthoglypta walkeriana Mollusks Threatened | None
Giant kangaroo rat Dipidomys ingens Mammals Endangered | Endangered
San Joaquin kit fox Vulpes macrotis mutica Mammals Endangered | Threatened
Southern sea otter Enhydra lutris nereis Mammals Threatened | None

1 Marine species identified through agency consultations as potentially occurring in the vicinity of the Affected Environment are
discussed in Section 3.3.6 and Section 3.3.7.

2 CRPR 1B.1 = Plants rare, threatened, or endangered in California and elsewhere; .1 = Seriously threatened in California;

.2 = Moderately threatened in California (CDFW 2023).

3.3.4.2 Impact Background for Coastal Habitat, Fauna, and Wetlands

BOEM defines wetlands impacts differently than federal, state, and local jurisdictions due to different
requirements under the CWA, Section 10 of the Rivers and Harbors Act, the Coastal Zone Management
Act, and each county’s or municipality’s Local Coastal Plan, Coastal Development Permit, or Conditional
Use Permit.3

Accidental releases and land disturbance are contributing IPFs to coastal habitat, fauna, and wetland
impacts; noise and traffic may further affect coastal habitat and fauna, though they may not necessarily
contribute to each individual issue outlined in Table 3.3.4-8. The impact analysis in this section may
overlap with the analysis presented in the following sections: Section 3.3.1, Bats; Section 3.3.2, Benthic
Resources; Section 3.3.3, Birds; Section 3.3.5, Fishes, Invertebrates, and Essential Fish Habitat; Section
3.4.1, Commercial Fisheries and For-Hire Recreational Fishing; Section 3.3.6, Marine Mammals; Section
3.3.7, Sea Turtles; and Section 3.2.2, Water Quality.

Refer to Section 3.1, Impact Analysis Terms and Definitions, regarding beneficial impacts.

3 For example, USACE defines temporary impacts as those that are restored to preconstruction contours and
functions when construction activities are complete (e.g., stockpile, temporary access). Fill that results in a
permanent loss or permanent conversion of a wetland to dry land or a non-wetland is considered a permanent
impact. CCC considers wetland impacts to be temporary if there is no significant ground disturbance or destruction
of native vegetation and if vegetation returns to pre-project functions within 12 months of the start of
disturbance; long-term, temporary impacts may be considered and may require vegetation recovery within 12
months of the conclusion of disturbance if the impacts occur over 24 months.
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Table 3.3.4-8. Issues and indicators to assess coastal habitat, fauna, and wetlands impacts

Issue Impact Indicator

Habitat loss/modification Area of affected habitat

Changes to noise levels
Disturbance/displacement Projected traffic patterns/volume changes
Qualitative assessment of potential ingestion or ensnarement from trash/debris

Collision/injury Qualitative estimate of collision risk

3.3.4.3 Impacts of Alternative A — No Action — Coastal Habitat, Fauna, and Wetlands

When analyzing the impacts of the No Action Alternative on coastal habitat, fauna, and wetlands, BOEM
considers the impacts of ongoing activities, including ongoing non-offshore-wind activities, on the
baseline conditions for coastal habitat, fauna, and wetlands.

The cumulative impact analysis for the No Action Alternative considers the impacts of the No Action
Alternative on existing baseline trends, including other planned activities, which are described in
Appendix C, Planned Activities Scenario.

3.3.4.3.1 Impacts of the No Action Alternative

Under the No Action Alternative, baseline conditions for coastal habitat, fauna, and wetlands would
continue to follow current regional trends and respond to impacts from other ongoing activities.
Relevant ongoing activities would include onshore and nearshore development and activities, including
residential, commercial, and industrial development; but also include impacts from invasive species and
climate change.

Any new structures along the coast, including developments, roads, utilities, marinas and ports, and
shoreline protection measures, are anticipated to increase incrementally, altering coastal habitat, fauna,
and wetlands through temporary and permanent habitat removal or conversion; temporary noise
impacts during construction; impacts on water quality and lighting (which could cause animal
displacement and/or behavior change); and injury or mortality of individual animals or loss and
alteration of vegetation and individual plants. Increases in ship activity may also cause longer-term
impacts in the form of increased sedimentation.

Under the No Action Alternative, climate change and associated sea level rise are expected to induce
significant changes to coastal habitat in 14 estuaries along the West Coast. Under a moderate sea level
rise scenario of roughly 3 feet (+93 centimeters), approximately 36 percent of middle and high marsh
habitats along the West Coast are expected to be converted into intertidal mudflat and open water by
2110. Under a high sea level rise scenario of roughly 5 feet (+166 centimeters), approximately

83 percent of middle and high marsh habitats are expected to be converted into intertidal mudflat and
open water, with higher rates of conversion taking place in California by 2110 (Thorne et al. 2018). It is
expected that Humboldt Bay would exceed these values due to it having the highest rate of sea level rise
in California (Montillet et al. 2018). Inundation and rising water levels would convert vegetated areas
into areas of open water, with a consequent loss of wetland functions from the loss of vegetated
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wetlands. Climate change and associated sea level rise will also result in dieback of coastal habitats
caused by rising groundwater tables and increased saltwater inundation from storm surges and
exceptionally high tides (Sacatelli et al. 2020). In areas where slopes are not gradual or where there are
other features blocking flow (e.g., bulkhead or surrounding developed landscape), wetland migration
would be slowed or impeded. Sandy beaches and salt marshes in the Affected Environment are subject
to erosion and the effects of climate change and sea level rise as vegetated tidal flats are converted to
mudflats and lose the majority of their upland transitional habitats (Thorne et al. 2016), including ocean
acidification and ocean warming. Salt marshes in Humboldt and Morro Bays are unlikely to keep pace if
sea level rises 3 feet (0.9 meter) by the end of the century, which is predicted under a moderate sea
level rise scenario (Thorne et al. 2018). Climate change may also affect coastal habitats through
increases in instances and severity of droughts and range expansion of invasive species such as invasive
cordgrass (Spartina spp.) along salt marshes of the West Coast, including the Affected Environment
(Daehler and Strong 1996; Strong and Ayres 2016). Warmer temperatures will cause plants to flower
earlier, will not provide needed periods of cold weather, and will likely result in declines in reproductive
success of plant and pollinator species (Cassotta et al. 2019). Reptile and amphibian populations may
experience shifts in distribution, range, reproductive ecology, and habitat availability. Increased
temperatures could lead to changes in mating, nesting, reproductive, and foraging behaviors of species,
including a change in the sex ratios in reptiles with temperature-dependent sex determination (Cassotta
et al. 2019).

3.3.4.3.2 Impacts of the No Action Alternative on ESA-Listed Species

Ongoing activities may affect the species listed in Tables 3.3.4-6 and 3.3.4-7. IPFs described previously
would also apply to ESA-listed species. Any future federal activities that could affect ESA-listed species
would need to comply with ESA Section 7 to ensure that such activities do not jeopardize the continued
species existence; similarly, ESA Section 10 would apply to future non-federal activities.

3.3.4.3.3 Cumulative Impacts of the No Action Alternative

Cumulative impacts on coastal habitat, fauna, and wetlands from ongoing activities may occur if onshore
activity from these projects overlaps with the Affected Environment. Increasing onshore development
activities may also affect coastal habitat and fauna. Other planned activities that may affect wetlands
would primarily include increasing onshore and nearshore development (Appendix C). Planned activities
may result in temporary or permanent landscape alteration and displacement and injury or mortality of
individual plants and animals, but population-level effects would not be expected. Habitat and plant
degradation and loss, as well as habitat conversion may also occur. These activities may permanently
(e.g., fill placement) and temporarily (e.g., vegetation removal) affect wetland habitat, water quality,
and hydrologic functions. It is further assumed that planned projects would remain subject to federal,
state, and local regulations related to wetlands protection.

Accidental releases: Ongoing and planned activities may increase accidental releases. Section 3.2.2
discusses anticipated releases. Releases of fuels and oils nearshore or onshore may contaminate coastal
habitat and wetlands and harm species. Accidental chemical releases with potential to sink or dissolve
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rapidly are predicted to dilute to non-toxic levels before they reach nearshore coastal habitat. Larger
spills emanating from ocean vessels, though unlikely, could have larger impacts on coastal habitat,
fauna, and wetlands by affecting water quality. While many wetlands filter out contaminants, any
significant increase in contaminant loading could exceed the capacity of a wetland to perform its normal
water quality functions. Onshore and nearshore, the use of heavy construction equipment could result
in releases of fuels and oils, especially during refueling.

Because these impacts are expected to be distributed throughout the Affected Environment, temporary,
and limited in volume, they are expected to be largely avoided or contained and abated. Compliance
with applicable state and federal regulations related to oil spills and waste handling would minimize
potential impacts. These regulations include the Resource Conservation and Recovery Act, Department
of Transportation Hazardous Material regulations, and regulations requiring a spill prevention, control,
and countermeasure plan for projects that may affect wetlands.

Impacts from accidental releases on wetlands would likely be limited because accidental releases would
be small and localized, and compliance with state and federal regulations would avoid or minimize
potential impacts on wetland quality or functions. However, depending on the location and magnitude
of an accidental release onshore or nearshore, wetland impacts could be potentially greater. Similarly,
although there is no evidence that the anticipated volumes and extents combined with cleanup
measures would have measurable impacts on coastal habitat and fauna, impacts would depend on the
location and magnitude of accidental release.

Cable installation and maintenance: Several existing submarine cables are present and others may be
added (Appendix C). Installation activities, including use of HDD at entry and exit points, would result in
temporary impacts and some long-term loss of habitat where permanent cable infrastructure is installed
at the ground level. Maintenance activities for offshore transmission and telecommunication cables
would infrequently disturb bottom sediments, fauna, and coastal habitats; these disturbances would be
localized and limited to the areas of cable repair within the cable corridor. Refer to Section 3.3.2 for
additional discussion.

EMFs: EMFs continuously emanate from telecommunication cables (existing and planned). However,
EMF effects are reduced by cable shielding and burial to an appropriate depth. Because EMFs decrease
rapidly with distance from the cable, cable burial significantly reduces the extent of impacts.

Land disturbance: Ongoing and planned activities in the Affected Environment may require clearing,
excavating, trenching, fill, and grading, resulting in wetland loss or alteration and potential adverse
effects on wetland habitat, water quality, and flood and storage capacity functions. Impacts could be
temporary or permanent, with permanent impacts impairing some or all beneficial functions of
wetlands.

Given that the Affected Environment includes suburban and rural landscapes, and ongoing and planned
development activities would likely be sited in disturbed areas (e.g., along existing roadways and ROWs),
BOEM anticipates wetland impacts would be minimal but would be dependent on project-specific
details and locations of development activities.
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Lighting: Vessel navigation and deck lighting contribute to existing and anticipated lighting impacts.
Vessel light emissions are expected to continue, increasing with more marine transportation and vessel
traffic. However, such lighting would be intermittent and have limited impacts on coastal habitat and
fauna. Impacts would likely be isolated to the immediate vicinity of vessels.

Noise: Noise generated from ongoing activities would not likely produce sound levels in nearshore
coastal areas that would be measurable from the Affected Environment. The intensity and extent of
noise is difficult to generalize but coastal fauna impacts would be temporary and localized.

Anthropogenic underwater sounds come from many different sources including vessel traffic, seismic
surveys, active sonar used for navigation of large vessels, and chart plotting. These low- and
mid-frequency noises in oceanic waters (Henderson et al. 2008) dominate the ambient sound levels in
frequencies below 200 Hz (Arveson and Vendittis 2000; Veirs et al. 2016). Construction noise occurs
occasionally along populated areas in the Humboldt and Morro Bay lease areas and infrequently
offshore. Noise from nearshore construction is expected to gradually increase in line with human
population growth along the coast. The extent of the impact depends on the equipment used, noise
levels, and local acoustic conditions. Noise from pile driving occurs periodically in nearshore areas when
piers, bridges, pilings, and seawalls are installed or upgraded. Construction noise intensity and extent
are difficult to generalize, but these impacts on coastal fauna communities would be local and
temporary.

Land disturbance: Ground-disturbing activities from ongoing activities could contribute to elevated
levels of erosion and sedimentation but usually not to a degree that affects coastal fauna, assuming that
industry-standard BMPs are implemented.

Some amount of habitat conversion may also result from planned port expansions, including those
anticipated at Humboldt Bay (Appendix C). These include projects associated with offshore wind but are
proceeding independently of any specific lease area. Trends in the Humboldt coast region indicate port
activity will increase modestly and require some conversion of previously disturbed land. This
conversion may result in permanent habitat loss for local populations of fauna.

Traffic: Traffic-related wildlife and wildlife habitat impacts would be limited because the onshore
Affected Environment is highly developed. Any impacts from traffic are expected to be highly localized
and short term and would not result in population-level effects on fauna.

3.3.4.3.4 Conclusions

Impacts of the No Action Alternative. Under the No Action Alternative, coastal habitat, fauna, and
wetlands would continue to be affected by existing environmental trends and impacts introduced by
ongoing activities. BOEM expects ongoing activities to have continuing temporary, long-term, and
permanent impacts (disturbance, displacement, injury, mortality, and habitat conversion) on coastal
habitat and fauna primarily through onshore construction impacts, noise, traffic, and climate change.
Land disturbance from onshore development would cause temporary and permanent loss of wetlands.
Habitat removal from ongoing activities is anticipated to be minimal, and any impacts resulting from
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habitat loss or disturbance would not be expected to result in individual fitness or population-level
effects on fauna in the Affected Environment. Permanent wetland impacts would likely occur, requiring
compensatory mitigation because climate change is predicted to affect coastal habitat and fauna
(Thorne et al. 2018).

Cumulative Impacts of the No Action Alternative. BOEM anticipates that the overall impacts associated
with the No Action Alternative, when combined with all other planned activities, would likely be limited
given that any activity would be required to comply with federal, state, and local regulations related to
the protection of sensitive habitats and wetlands, and mitigation of impacts, and given the continued
impacts of land disturbance and climate change.

33.4.4 Impacts of Alternative B — Development with No Mitigation Measures — Coastal
Habitat, Fauna, and Wetlands

3.34.4.1 Impacts of One Representative Project in Each WEA

The development of one project in each WEA is expected to result in impacts similar to those described
in Section 3.3.4.3.3, Cumulative Impacts of the No Action Alternative. Accordingly, the discussion below
does not repeat previous analyses but describes where impacts may differ and reiterates the
conclusions of those analyses.

BOEM expects that the onshore and nearshore facilities associated with offshore wind development in
the Humboldt and Morro Bay lease areas would be designed to avoid wetlands and sensitive habitats to
the extent feasible and would comply with all federal, state, and local regulations.

Accidental releases: One representative project in each WEA would increase the risk of accidental
releases of fuels, oils, and other petroleum compounds, primarily during construction but also during
operations and decommissioning. These potential accidental releases would be of low risk and small
quantity and, combined with the cleanup measures in place, the duration of effects from accidental
releases would be short to long term, and most impacts on species are expected to be avoided.

Applicants would be required to develop and implement spill prevention, control, and countermeasure
plans to minimize water quality impacts (prepared in accordance with applicable NPDES and State Water
Board regulations). All waste generated onshore would comply with applicable federal regulations,
including the Resource Conservation and Recovery Act and the Department of Transportation Hazardous
Material regulations. Therefore, BOEM anticipates a representative project in each WEA would result in
short-term impacts on coastal habitat, fauna, and wetlands from releases from heavy equipment during
construction and other cable installation activities.

Vessels serving all phases of offshore wind development can be sources of trash and debris. All vessels
would be required to comply with laws and regulations to minimize releases. It is thus assumed any
releases would be accidental, localized events of short duration in the vicinity of project activities,
although nearshore activities are more likely to result in trash/debris that reaches coastal areas.
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However, there does not appear to be evidence that the volumes, extents, and durations anticipated
would have any measurable impact on coastal habitat, fauna, and wetlands.

Additionally, construction vessels would comply with USCG regulations and interim requirements of the
Vessel Incidental Discharge Act (85 FR 67818). Vessel chemical releases are considered unlikely and
would yield only short-term, localized impacts.

Cable installation and maintenance: HDD methods would likely be used to install offshore export cables
under beaches and dunes and avoid affected sensitive, shallower, nearshore intertidal coastal habitat,
wetlands, or seagrass beds and the coastal fauna that inhabit these areas. Trenchless installation would
likely occur from a trenchless installation punch-out location offshore of the cable landing location.
Either method would result in temporary disturbance to nearshore sediment. Most impacts on
nearshore fauna are expected to be avoided; if impacts occur, they may result in the loss of a few
individuals. Impacts on coastal habitat, fauna, and wetlands would be expected to be short term, with
maintenance activities most likely involving small cable sections. BOEM expects most lessees would
design their project to avoid sensitive coastal habitat. Most impacts on species are expected to be
avoided; if impacts occur, they may result in the loss of a few individuals.

Electric and magnetic fields and cable heat: A representative project in each WEA would include
offshore export cables, which along with existing submarine cables, can be sources of EMFs and cable
heat in coastal habitat. Although little is known about potential impacts of EMFs on coastal resources,
conservative calculations of magnetic-field and induced electric-field levels based on cable specifications
commonly used for wind projects and peak and average load levels indicate that the fields produced by
the project’s cables would be below the detection thresholds for magnetosensitive and electrosensitive
marine organisms. The maximum magnetic field expected for an offshore wind energy project’s export
cable EMF is about 165 milligauss, dropping to 40 milligauss 3.26 feet (1 meter) above the cable, a
decrease in field strength of 76 percent (CSA and Exponent 2019). EMF strength diminishes rapidly with
distance, and potentially impact-producing EMFs would likely extend less than 50 feet (15.2 meters)
from each cable (Bilinski 2021). EMFs would be further minimized by shielding and by burying the
offshore export cables to the target depth of 3 to 16 feet (0.9 to 5 meters). The duration of EMFs
emitted is expected to be continuous over the life of the project but not have a measurable impact on
species or habitat.

Lighting: One representative project in each WEA would include vessel lighting (during all development
phases), as well as operational lighting, such as on onshore substations. Onshore lighting would be
localized and would be expected to comply with local land use regulations that minimize light
trespass/glare. Navigation lights during construction, operations, and decommissioning would be
minimal and transitory.

Noise: Onshore and nearshore construction and O&M would generate noise potentially audible to fauna
in coastal habitats from: nearshore drilling of piles and dredging, including rock placement; construction
of onshore substations or buildings, and other port and terminal facilities; G&G surveys; vessel noise;
and WTG assembly and other heavy lift terminal operations. Construction noise associated with WTGs
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and OSSs is not expected to reach the Affected Environment due to distance from shore. Onshore and
nearshore noise would be localized and would be expected to comply with local land use regulations
that minimize noise disturbance.

Onshore construction and O&M noise would likely be limited to daytime hours but could lead to the
disturbance and displacement of mobile species. Such noise, along with any related physical changes,
could render an area temporarily (during construction) or permanently (during O&M) unsuitable for
fauna or result in masking effects on communication for fauna that remain in the area (Dooling et al.
2019). Because impacts from onshore construction noise would be short term and most likely
concentrated during daytime and because most fauna are able to temporarily leave the area where
noise is occurring, BOEM expects that no individual fitness or population-level impacts would occur. No
lasting impacts on local breeding populations are anticipated.

Regular O&M of onshore facilities (once constructed) could generate localized continuous noise, but
BOEM expects limited impacts when considered in the context of the other commercial and industrial
noises in the Affected Environment with no measurable impact on coastal fauna.

G&G survey noise can disturb coastal fauna in the immediate vicinity of the investigation. High-
resolution geophysical surveys include high-frequency sound sources from medium-penetration sub-
bottom profilers (e.g., sparkers, boomers) and shallow-penetration, non-parametric sub-bottom
profilers (e.g., Compressed High-Intensity Radiated Pulses) that generate less-intense sound waves than
the seismic surveys used for oil and gas exploration that create high-intensity impulsive sound that
penetrates deep into the seabed (Erbe and McPherson 2017). Impacts from vessel and equipment noise
from these geophysical surveys of cable routes could disturb coastal fauna in the immediate vicinity of
the investigation and cause temporary behavioral changes. The intensity and extent of the resulting
noise impacts from G&G surveys are difficult to generalize but would likely be short term and localized.

Presence of structures: Installation of cable protection (dumped rocks, geotextile sand containers, and
concrete mattresses) atop cables that can create uncommon hard-bottom habitat may be necessary for
the representative project in each WEA. Where cables are buried deeply enough that protection is not
used, presence of the cable would have no impact on coastal habitat. Although some of this would occur
outside of the Affected Environment for coastal habitat, cable protection could remain permanently
after cable installation. Most impacts on species are expected to be avoided, but the loss of a few
individuals may result.

Land disturbance: Land disturbance associated with onshore construction could cause removal of
vegetation, temporary disturbance to adjacent land uses (light, noise, and traffic), and disruption of
shoreline access. A representative project in each WEA could include land disturbance from onshore
construction associated with installation of export cables, landfalls, onshore substations and converter
stations, and transmission facilities. The primary wetland impacts would be filling, excavation, rutting,
compaction, mixing of topsoil and subsoil, and potential alteration due to clearing. Impacts on habitat
from onshore construction activities are expected to be limited because such facilities would most likely
be in existing developed areas, such as roads, parking lots, and utility ROWs.
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Direct effects on sensitive environmental resources, such as wetlands, riparian areas, or other sensitive
natural habitats, would be avoided to the maximum extent practicable by siting onshore project
components in upland areas due to the requirements of federal, state, and local wetland permitting.
These impacts would be temporary where onshore project components do not require permanent fill,
as restoration would be conducted in accordance with applicable permit requirements. Following
installation of interconnection cables in wetlands, topography would be restored and soils would be de-
compacted to avoid long-term impacts. Permanent fill of a wetland would result in localized wetland
loss. Other long-term impacts on wetlands would include clearing wetlands in temporary work areas.
While these areas would be allowed to revert to ambient wetland conditions after construction,
recovery could take decades or longer. Following construction, temporarily disturbed areas would be
restored to pre-existing conditions and revegetated.

Where applicable, the onshore interconnection cables would be installed using trenchless technology
(e.g., jack-and-bore, pipe jacking, HDD) beneath wetlands where crossing is necessary to minimize direct
impacts on these resources. Entry/exit work areas would be in disturbed upland areas to further avoid
impacts on wetlands.

Water quality in wetlands could be affected by sedimentation from nearby exposed soils. To prevent
indirect impacts on wetlands and waterbodies, such as soil erosion and sedimentation from land-
disturbing construction activities, applicants would need to comply with an approved soil erosion and
sediment control plan, obtain coverage under an NPDES General Permit for Stormwater Discharges from
Construction Activities, and prepare a stormwater pollution prevention plan (SWPPP) for the project. In
accordance with these plans, BMPs—including, but not limited to, dust abatement and installation of silt
fencing, filter socks, and inlet filters—would minimize or avoid potential effects. Additionally, once
construction is completed, areas of temporary disturbance would be returned to preconstruction
conditions, and at the onshore substations land would be appropriately graded, graveled, or
revegetated to prevent future erosion.

The acreage of wetlands affected could vary widely depending on the proposed locations of onshore
project components and the jurisdictional wetland definition(s) under consideration (Figure 3.3.4-5 and
Figure 3.3.4-5). Therefore, wetland impacts could range from none to potentially permanent filling or
clearing. Mitigation, as required under federal, state, or local wetland regulations, would likely include a
combination of onsite restoration of wetlands temporarily affected during construction as well as
wetland enhancement, wetland creation, or a mitigation banking credit purchase to offset permanent
conversion or temporary loss of wetlands. Potential adverse impacts on wetlands from one
representative project in each WEA would be both temporary and permanent and long and short term,
depending on the siting of project components and the quality of the mitigation site(s) required to offset
the temporary and permanent impacts.

Temporary construction impacts on coastal fauna would be limited (refer to the noise and traffic
impacts), as most animals would avoid the noisy construction areas (Goodwin and Shriver 2010). As
discussed previously, BOEM does not expect onshore construction noise to result in individual fitness or
population-level impacts. Land disturbance that does occur, especially on shoreline parcels, could cause
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short-term erosion and sedimentation impacts in coastal habitat. Altering dune and beach habitat could
increase erosion and sedimentation because dune habitat serves as a crucial buffer zone against
flooding.

Traffic: Vehicle and vessel traffic impacts are anticipated to be similar to those of the No Action
Alternative. Risks of impacts on wildlife from project-related vehicle traffic may increase along the
portions of the onshore project area that do not currently experience consistent vehicular traffic (e.g.,
electric utility and pedestrian/bike lane ROWSs). During construction, mechanized equipment traffic
could disturb or displace local wildlife, but these impacts would be similar to those caused by human
presence, land disturbance, and noise that already occur. Any vehicle-related impacts on wildlife are
expected to be localized and limited to the duration of construction. Collisions between fauna and
vehicles or construction equipment have the potential to cause mortality. It is expected that vehicle-
related impacts on wildlife during routine O&M and decommissioning activities would be accidental and
rare. Use of ports by one representative project in each WEA would increase during the construction
and decommissioning stages of the project and would decrease during the O&M stage. Any impacts
from traffic are expected to be highly localized and short term and would not result in any population-
level effects on fauna.

3.3.4.4.2 Impacts of Five Representative Projects

The same impact types and mechanisms for one representative project in each WEA would apply to five
representative projects. Impact potential would increase due to increases in vehicle and vessel traffic,
extended periods of O&M, and potentially more onshore development from cable landing sites and
maintenance. However, impacts from accidental releases, EMFs and cable heat, lighting, noise, vehicle
and vessel traffic, and presence 