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July 12, 2024 Refer to NMFS No: WCRO-2024-01447 


Susan F. Zaleski 
Chief, Environmental Consultation and Coordination Section 
Bureau of Ocean Energy Management, Pacific Region 
760 Paseo Camarillo; Suite 102 
Camarillo, California 93010-6064 


Tyler Krug 
Regulatory Project Manager 
United States Army Corps of Engineers 
Portland District - North Bend Field Office 
2201 Broadway Suite C  
North Bend, Oregon 97459 


Re: Endangered Species Act Section 7(a)(2) Concurrence Letter and Magnuson-Stevens 
Fishery Conservation and Management Act Essential Fish Habitat Response for the Bureau of 
Ocean Energy Management’s Offshore Wind Leasing Activities for Oregon: Site 
Characterization and Assessment for the Coos Bay and Brookings Wind Energy Areas 


Dear Ms. Zaleski and Mr. Krug: 


On April 18, 2024, NOAA’s National Marine Fisheries Service (NMFS) received your request 
for a written concurrence that the Bureau of Ocean Energy Management’s (BOEM) proposed 
issuance of offshore wind leases, including subsequent site characterization and assessment 
activities, offshore of southern Oregon pursuant to the Energy Policy Act of 2005, is not likely to 
adversely affect (NLAA) species listed as threatened or endangered or critical habitats 
designated, or species proposed for listing, under the Endangered Species Act (ESA). On June 
25, 2024, BOEM notified NMFS that the Corps had requested consultation with NMFS as an 
additional action agency since the Corps will need to issue permits for some site characterization 
and assessment activities related to the proposed action.   


This response to your request was prepared by NMFS pursuant to section 7(a)(2) of the ESA and 
implementing regulations at 50 CFR 402. Updates to the regulations governing interagency 
consultation (50 CFR part 402) were effective on May 6, 2024 (89 Fed. Reg. 24268). We are 
applying the updated regulations to this consultation. The 2024 regulatory changes, like those 
from 2019, were intended to improve and clarify the consultation process, and, with one 
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exception from 2024 (offsetting reasonable and prudent measures), were not intended to result in 
changes to the Services’ existing practice in implementing section 7(a)(2) of the Act. 84 Fed. 
Reg. at 45015; 89 Fed. Reg. at 24268. We have considered the prior rules and affirm that the 
substantive analysis and conclusions articulated in this letter of concurrence would not have been 
any different under the 2019 regulations or pre-2019 regulations. 


This letter of concurrence includes an analysis of effects on sunflower sea star, a species 
proposed for listing under the ESA (50 CFR 223.102).  
 
NMFS also received your request for essential fish habitat (EFH) consultation. NMFS reviewed 
the proposed action for potential effects on EFH pursuant to section 305(b) of the Magnuson-
Stevens Fishery Conservation and Management Act (MSA), implementing regulations at 50 CFR 
600.920, and agency guidance for use of the ESA consultation process to complete EFH 
consultation. We have concluded that the action would adversely affect EFH designated under 
the Pacific Coast Salmon, Coastal Pelagic Species, Pacific Coast Groundfish, and Highly 
Migratory Species Fishery Management Plans (FMPs). NMFS has provided four EFH 
conservation recommendations. 


This letter underwent pre-dissemination review using standards for utility, integrity, and 
objectivity in compliance with applicable guidelines issued under the Data Quality Act (section 
515 of the Treasury and General Government Appropriations Act for Fiscal Year 2001, Public 
Law 106-554). The document will be available within two weeks at the Environmental 
Consultation Organizer (https://www.fisheries.noaa.gov/resource/tool-app/environmental-
consultation-organizer-eco). A complete record of this consultation is on file at NMFS’ WCR in 
Long Beach, California. 


 
Consultation History 


On April 18, 2024, BOEM submitted a Biological Assessment (BA) and EFH assessment 
(EFHA). NMFS requested clarification and additional information from BOEM both verbally 
and via email regarding their proposed action and effects analysis within the BA and EFHA. 
Several meetings were held between BOEM and NMFS during May 2024 to discuss potential 
updates to the BA and EFHA.  
 
On May 30, 2024, BOEM provided an updated BA and EFHA via email in response to the 
comments and clarifications requested by NMFS. BOEM’s email to NMFS on May 30 contained 
several points of clarification, including that Project Design Criteria 1 (Hard Bottom Avoidance; 
Table 6) will apply to all activities where contact with the bottom is anticipated. On May 30, 
2024, informal consultation and EFH consultation was initiated for those species and critical 
habitats in Table 7.  
 



https://www.fisheries.noaa.gov/resource/tool-app/environmental-consultation-organizer-eco

https://www.fisheries.noaa.gov/resource/tool-app/environmental-consultation-organizer-eco
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On June 17, 2024, NMFS requested clarification via email regarding which species BOEM was 
requesting concurrence on a “not likely to adversely affect” determination. On June 18, 2024, 
BOEM provided clarification via email that the ESA listed species identified in the BA (BOEM 
2024) that might occur in the action area were those species that BOEM was requesting NMFS 
to concur with their “not likely to adversely affect” determinations. BOEM clarified that those 
species identified in the BA (BOEM 2024) as “unlikely to occur in the action area” and 
“excluded from analysis” were intended to represent the species that would not be affected by 
the proposed action. 
 
On June 20 and June 21, 2024, NMFS requested clarification via email regarding which 
designated critical habitats for salmon and steelhead species BOEM was determining the 
proposed action may affect and was intending to seek NMFS concurrence with their “not likely 
to adversely affect” determinations. On June 21, 2024, BOEM responded via email confirming 
which designated critical habitats for listed salmon or steelhead species may be affected by the 
Project and were seeking concurrence from NMFS.  
 
On June 25, 2024, BOEM contacted NMFS and the Corps (Portland District), requesting that 
NMFS add the Corps as an action agency to the consultation given the Corps needs to also 
permit some site assessment and characterization activities. On June 25, 2024, the Corps 
confirmed their regulatory authority, permitting options, and Regional Conditions that would 
apply to any future Corps permits issued for these activities.  
 
Proposed Action and Action Area  


The need for this proposed action is to analyze anticipated site assessment activities that will 
occur in and around the Brookings Wind Energy Area (WEA) and the Coos Bay WEA, offshore 
southern Oregon, including transit routes to and from Brookings and the Coos Bay to any 
associated ports deemed necessary for vessels to be deployed from in conducting these activities 
(Figure 1). Site characterization activities considered in this consultation include geophysical and 
geotechnical surveys, collection of seafloor samples, and biological surveys conducted from a 
ship or autonomous underwater vehicle (AUV). The surveys are necessary to collect data to 
support the potential future siting of offshore wind turbines, cables, and associated offshore 
facilities such as substations or service platforms. 


Action Agencies 


The activities considered in this consultation may be authorized by BOEM and the Corps. The 
authorities and roles for these action agencies are described below. 


BOEM 
The Energy Policy Act of 2005, Public Law 109-58 added Section 8(p)(1)(C) to the Outer 
Continental Shelf Lands Act (OCSLA), which grants the Secretary of the Interior the authority to 
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issue leases, easements, or rights-of-way on the OCS for the purpose of renewable energy 
development (43 U.S.C. § 1337(p)(1)(C). The Department of the Interior announced the final 
regulations for the OCS Renewable Energy Program in April, 2009, which was authorized by the 
Energy Policy Act. The OCSLA, as amended, mandates the Secretary of the Interior, through 
BOEM, to manage the siting and development in the OCS of renewable energy facilities. BOEM 
is delegated the responsibility for overseeing offshore renewable energy development in Federal 
waters (30 C.F.R. 585). Through these regulations, BOEM oversees responsible offshore 
renewable energy development. 


BOEM proposes to issue commercial wind energy leases with associated easements within the 
Brookings WEA and Coos Bay WEA offshore southern Oregon (maximum of one lease per 
WEA), and the granting of related rights of way (ROWs) and rights of use and easements 
(RUEs). ROWs, RUEs, and easements would be within the Oregon Outer Continental Shelf 
(OCS) and may include corridors from the OCS through State waters to the onshore energy grid. 
Under the Proposed Action, BOEM may issue easements associated with each lease and issue 
grants for subsea cable corridors and associated offshore collector/converter platforms.  


BOEM expects lease issuance will be followed by site characterization and assessment activities 
conducted by the lessee(s). A lease allows a lessee to submit plans for environmental data 
collection through site assessment and site characterization. Site characterization typically 
includes geophysical and geotechnical surveys, collection of seafloor samples, and biological 
surveys conducted from a ship or AUV. Site assessment involves data collection on wind, 
typically through the temporary placement of meteorological and oceanographic buoys (i.e., 
metocean buoys) within a WEA; thus, this activity involves temporary installation, operation, 
and decommissioning of metocean buoys. BOEM reviews site characterization survey plans 
(survey plans), and all comments from BOEM must be resolved prior to a lessee conducting 
survey activities. BOEM also reviews site assessment plans (SAPs) from lessees, and lessees 
must have BOEM’s approval of SAPs to proceed. All survey plans and SAPs are reviewed to 
ensure inclusion of appropriate protective measures. 


Together, site assessment and site characterization activities collect information to inform the 
development of a Construction and Operations Plan (COP), which BOEM expects to be 
submitted by lessees in the future. A separate consultation will occur between NMFS and BOEM 
related to any proposed COP(s). As such, the proposed action does not include cable installation 
or connection to shore-based facilities, or construction or operation of commercial-scale wind 
energy facilities. After lessees are identified, they may propose construction to operate a 
commercial scale wind energy facility within the two WEAs where they would submit a COP to 
BOEM – this would be considered a separate action under the National Environmental Policy 
Act and would require separate ESA and EFH consultations.  
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Corps 
Of the activities considered in this consultation, the deployment of metocean buoys, Acoustic 
Doppler Current Profilers (ADCP’s), and conducting geotechnical and geophysical surveys may 
require authorization from the Corps. The Corps has regulatory responsibilities under Section 10 
of the Rivers and Harbors Act of 1899 to approve/permit any structures or activities conducted 
below the mean high-water line of navigable waters of the United States. The Corps also has 
responsibilities under Section 404 of the Clean Water Act (CWA) to regulate the discharge of 
dredged and/or fill material within waters of the United States. A Corps Nationwide Permit 
(NWP) 5 for Scientific Measurement Devices, or Individual Permit may be required for devices 
and scientific equipment affixed to the seafloor whose purpose is to record scientific data 
through such means as meteorological stations (which would include buoys); water recording 
and biological observation devices, water quality testing and improvement devices, and similar 
structures. The Portland District's Regional Conditions for NWP 5 indicate the "Permittee shall 
remove all scientific measurement devices including all associated structures and fills including 
anchoring devices, buoys, and cables within 30 days after the device is no longer being used for 
its intended purpose (Corps 2022)." 


Action Area  


The action area includes waters from the Oregon coast (including several bays and harbors) to 
the outer boundary of the OCS off Oregon, bounded on the north by Astoria, Oregon and on the 
south by San Francisco, California (Figure 1). The action area encompasses the two proposed 
WEAs offshore southern and central Oregon, as well as other portions of the action area for 
NMFS’ consultation with BOEM on the California WEAs in 2022 (BOEM 2022, NMFS 2022a). 
We expect the only proposed activity that will overlap with the action area from NMFS previous 
consultation with BOEM on California WEAs is vessel traffic to and from areas off the Oregon 
coast. The Coos Bay WEA consists of approximately 61,203 acres, and the Brookings WEA 
consists of approximately 133,792 acres, for a total of 194,995 acres (about 79,000 hectares 
(ha)). 


The action area incorporates the possible transit routes to and from ports/harbors to the WEAs, 
and site assessment and characterization activities within the WEAs and along the possible cable 
routes to shore. BOEM assumes that a lessee would stage activities from the ports close to the 
WEAs but that vessels associated with the proposed action could originate from ports as far 
north as Astoria, Oregon and as far south as San Francisco, California. BOEM does not have 
regulatory authority to approve any activities in State waters and onshore areas, or apply 
mitigation measures outside of the OCS.  


Overview of Site Characterization and Assessment Activities 
 


● Lessees would likely survey the entire proposed lease area during the 5-year site 
assessment term (which includes 3 years of site characterization surveys and 1-5 years of 
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buoy deployment) to collect required information for the siting of up to six metocean 
buoys (per lease) and potential commercial wind facilities. 


● Site characterization surveys will be conducted before installation of metocean buoys, 
and may also be conducted after installation of buoys. 


● Lessees would perform High Resolution Geophysical (HRG) surveys, which will not 
include the use of air guns. 


● BOEM will require vessels conducting lease characterization studies, surveys, metocean 
buoy installation, maintenance, or decommissioning or any other survey activities to 
travel at speeds no more than 10 knots during all related activities including vessel transit 
within the action area. 


 
Site Characterization Survey Assumptions 
 
Site characterization activities involve geological, geotechnical, and geophysical surveys of the 
seafloor to ensure that mooring systems, turbines, and cables can be properly located, as well as 
to look for shallow hazards and for surveying archaeological (i.e., historic property) resources. 
Biological surveys are also part of site characterization surveys that collect data on potentially 
affected habitats, marine mammals, birds, sea turtles, and fishes. Guidelines for Information 
Requirements for a Renewable Energy SAP (BOEM 2019) are available at 
http://www.boem.gov/Final-SAP-Guidelines. BOEM national survey guidelines for some 
resources can be found at http://www.boem.gov/Survey-Guidelines/.  


Lessees will conduct HRG surveys and geotechnical sampling within WEAs and ROW/RUE 
routes (i.e., the corridors from WEAs to the onshore energy grid; potential cable easement 
routes) during the 5-year site assessment term. It is assumed that the ROW/RUE routes would 
consist of a minimum 300-meter-wide corridor centered on anticipated cable locations. Because 
any ROW or RUE grants considered as part of this undertaking have not been issued, BOEM is 
uncertain of the locations of cable corridor surveys. Surveys can be conducted before and after 
metocean buoy installation to collect data for a COP.   


Collection of Geotechnical/Sub-bottom Information Assumptions 
Site characterization activities include geotechnical surveys such as dredging, gravity cores, 
piston cores, vibracores, deep borings, and cone penetration tests (CPT), among other 
geotechnical exploration methods such as benthic videography conducted with remotely operated 
vehicles (ROVs) (Table 1). Geotechnical surveys generally use active acoustic sources and may 
have associated low-level ancillary sounds. Samples for geotechnical evaluation are collected 
using shallow-bottom coring and surface sediment sampling devices taken from a small marine 
drilling vessel. CPTs and bore sampling are often used together because they provide different 
data on sediment characteristics. A CPT provides a fairly precise stratigraphy of the sampled 
interval, plus other geotechnical data, but does not allow for capture of undisturbed soil samples. 
Bore holes can provide undisturbed samples, but only when used in conjunction with CPT so that 
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the sample depths can be pre-determined. A CPT is suitable for use in clay, silt, sand and 
granule-sized sediments as well as some consolidated sediment and colluvium. Bore sampling 
methods can be used in any sediment type and in bedrock, while vibracores are suitable for 
extracting continuous sediment samples from unconsolidated sand, silt, and clay-sized sediment 
up to 33 feet below the seafloor. 
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Figure 1. Map of the action area which extends north and south of the two Oregon Wind Energy 
Areas (black striped polygons near Coos Bay and Brookings, OR) and the Humboldt lease areas 
(gray-striped polygons near Eureka, CA; BOEM 2024). 
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The Brookings and Coos Bay WEAs will include only one lease in each WEA. BOEM assumed 
individual geotechnical sampling events (e.g., collection of a core or grab sample) and placement 
of anchors for metocean buoys or ADCP moorings could disturb up to 10 m2 of seafloor, 
although some activities may cause smaller disturbances (Table 1). BOEM (2024) determined 
the number of samples collected by one lessee will likely be 100 or fewer, representing a 
maximum of 1,000 m2 (0.1 ha; 0.25 acres) of seafloor disturbance. The majority of the expected 
seafloor contacts are from the proposed geotechnical samples; at 100 samples per lease issued. 
Additional seafloor disturbance per lease could come from anchoring for up to 6 metocean buoys 
and up to 10 ADCP moorings per lease, for a total of 116 contacts from anchors and geotechnical 
sampling. BOEM (2024) increased and rounded up from 116 contacts to 150 to avoid an 
underestimate: 150 contacts x 10 m2 = 1,500 m2 of potential seafloor disturbance. BOEM (2024) 
did not describe how seafloor disturbance estimates for anchoring of metocean buoys and ADCP 
moorings were derived. BOEM (2024) also estimated seafloor disturbance from Underwater 
Transponder Positioning devices (UTPs), or similar technology as a maximum of 64 m2 per 
lease. Based on the above contact numbers, BOEM estimated 1,564 m2 sediment disturbance per 
lease issued, and  3,128 m2 of benthic disturbance for two leases. 


Table 1. Potential geotechnical sampling methods, associated sounds, and estimated seabed 
disturbance (BOEM 2024). 


Geotechnical 
Method Use Description of 


Equipment and Methods 
Acoustic 


Noise 
Seabed 


Disturbance 


Dredge 
Collect upper 5–10 
cm of sediment 
(direct sampling) 


Spring loaded dredge is 
lowered to the seabed by 
hand or with a small 
winch. Interaction with the 
seabed causes spring to 
release and tension on the 
line provides the closing 
force for the dredge. 
Useful for identifying the 
type of seabed sediment. 


None < 1 m2 
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Box Cores 


Collect undisturbed 
“box” of sediment 
up to 0.5 m x 0.5 m 
x 1.0 m (direct 
sampling) 


A box core is lowered to 
the seabed and penetrates 
the seabed, when tension is 
applied the box core jaws 
close, sealing the sample 
inside. Once on deck 
various tests can be 
performed. This type of 
equipment is also used for 
benthic studies. 


Ultra-short 
baseline 
(USBL) 
beacon for 
positioning 


< 4 m2 


Gravity / 
Piston Coring 
/ Jumbo 
Piston Coring 


Collect a core of 
sediments for 
analysis. 3–4” 
diameter, 10 m–20 
m (direct sampling) 


Coring is typically 
conducted off a survey 
vessel. Gravity coring uses 
a weighted core barrel to 
take a sample. Piston 
coring uses a trigger to 
drop the weighted core 
barrel into the seabed with 
a piston that attempts to 
preserve the seabed. A 
jumbo piston core is a 
larger piston corer with 
increased diameter and 
length. 


USBL 
beacon for 
positioning 


< 4 m2 


Cone 
Penetrometer 
(CPT) 


Measure several 
properties 
including tip 
resistance, pore 
water pressure, 
sleeve resistance, 
among others. (in 
situ) 


An electrically operated 
machine pushes a coiled 
rod into the seabed with a 
cone penetrometer at the 
tip. Typically deployed 
from survey vessels. They 
are winched to the seabed 
and remain connected to 
the survey vessel via 
cables for data 
transmission and power. 


USBL 
beacon for 
positioning. 
Motor 
noises 
during 
operation. 


< 10 m2 
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Stinger CPT 


Measure several 
properties 
including tip 
resistance, pore 
water pressure, 
sleeve resistance, 
among others. (in 
situ) 


A hydrodynamic dart with 
a cone penetrometer at the 
tip. CPT Stingers are 
typically deployed from 
survey vessels, much like a 
gravity core. The CPT 
records as the equipment 
embeds into the seafloor. It 
may then push the CPT 
further into the seafloor. 


USBL 
beacon for 
positioning. 
Motor 
noises 
during 
operation. 


< 4 m2 


Vibracore 


Obtain samples of 
unconsolidated 
sediment; may also 
be used to gather 
information to aid 
archaeological 
interpretation of 
features identified 
through HRG 
surveys/direct 
sampling (BOEM 
2020) 


Vibracore samplers 
typically consist of a core 
barrel and an oscillating 
driving mechanism that 
propels the core barrel into 
the sub-bottom. Once the 
core barrel is driven to its 
full length, the core barrel 
is retracted from the 
sediment and returned to 
the deck of the vessel. 
Typically, cores up to 6 m 
long with 8 cm diameters 
are obtained, although 
some devices have been 
modified to obtain samples 
up to 12 m long. 


Vibrations 
from the 
motor. 


< 10 m2 
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Borings 


Sampling and 
characterizing the 
geological 
properties of 
sediments at the 
maximum expected 
depths of the 
structure 
foundations (MMS 
2007) (direct 
sampling) 


A drill rig is used to obtain 
deep borings. The drill rig 
is mounted over a moon 
pool on a dynamically 
positioned vessel with 
active heave 
compensation. Geologic 
borings can generally 
reach depths of 30–61 m 
within a few days (based 
on weather conditions). 
The acoustic levels from 
deep borings can be 
expected to be in the low-
frequency bands and 
below the 160-dB 
threshold established by 
NMFS to protect marine 
mammals (Erbe and 
McPherson 2017). 


Vessel and 
drill noise. < 10 m2 


 
 
Collection of Geophysical Information Assumptions 
Site characterization will include HRG surveys for charting bathymetry, archaeological 
resources, and benthic zone hazards (following BOEM’s guidelines for geophysical data 
requirements: 30 CFR 585.610(b)(2) and 30 CFR 585.610(b)(3)). HRG surveys can inform site 
selection for geotechnical sampling and whether hazards will interfere with future construction 
phases. 
 
HRG surveys use electrically-induced sonar transducers to emit and record acoustic pulses, and 
do not use air or water compression to generate sound. HRG survey equipment may include 
swath bathymetry systems, magnetometers/gradiometers, side-scan sonar, multibeam 
echosounders, shallow penetrating seismic sub-bottom profiler systems, and medium penetrating 
impulsive seismic systems such as boomers or sparkers (Table 2). This equipment does not 
contact the seafloor and is expected to be towed from a moving survey vessel or onboard 
unmanned vehicles (e.g., ROVs, AUVs), or Human Occupied Vehicles (HOVs, i.e., 
submersibles).  


Improved HRG survey technologies that may become available must meet requirements for 
SAPs (30 CFR § 585.606(5)). If new technology is proposed by lessees for site characterization 
or SAPs, and if the potential impacts from this new technology are similar or less than those 
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analyzed for the equipment described in this document, BOEM may approve the survey plans 
without reinitiating consultation.  


The line spacing guidelines for HRG surveys described in BOEM (2024) varies depending on the 
survey goal. To collect geophysical data for shallow hazards assessments (including multibeam 
echosounder, side-scan sonar, and sub-bottom profiler systems), BOEM recommends surveying 
at a 150-m (492-ft) primary line spacing and a 500-m (1,640-ft) tie-line spacing over the 
proposed lease area. For the collection of geophysical data for archaeological resources 
assessments (including magnetometer, multibeam echosounder, side-scan sonar, and sub-bottom 
profiler systems), BOEM recommends surveying at a 30-m (98-ft) primary line spacing and a 
500-m (1640-ft) tie-line spacing over potential pre-contact archaeological sites once part of the 
terrestrial landscape that has since inundated by global sea level rise during the Pleistocene and 
Holocene, generally thought to be in waters less than 100 m depth, which is typically in cable 
landing areas. 


Several survey methods can be used to collect high resolution geophysical data, as summarized  
below. Typically, these methods are based on the water depth of the survey area. However, 
limitations on equipment availability may affect which survey methods are chosen. 


● AUVs are autonomous (non-tethered) submersibles with their own power supply and 
basic navigation logic. An AUV can run many geophysical sensors at once and typically 
would consist of a multibeam echosounder, side-scan sonar, magnetometer, and a sub-
bottom profiler. AUVs also have forward looking sonar for terrain avoidance, a doppler 
velocity logger for velocity information, an internal navigation system for positioning, an 
ultra-short baseline pinger for positioning, and an acoustic modem for communication 
with a surface survey vessel. For single AUV operations the surface survey vessel 
follows the AUV, keeps in communication via the acoustic modem, provides navigation 
information to the AUV, and monitors the health of the AUV. During multiple AUV 
surveys, several AUVs are deployed at once. These AUVs run independently from the 
survey vessel. Navigation updates and modem communication are provided by a network 
of UTPs. These transponders are deployed to the seabed in known locations. In both 
methods of operation, the survey vessel recovers, maintains, and launches the AUVs and 
UTPs (see also BOEM 2024). A survey vessel may deploy AUVs and UTPs through a 
moon pool, which is a large opening through the hull from the deck and to the bottom of 
a vessel for lowering tools and instruments into the sea. 


 
● Towed surveys include a vessel towing underwater instruments. Towed instrumentation 


may include side-scan sonar, passive acoustic, seismic, magnetometers and/or 
gradiometers with winches to provide altitude adjustments. In shallower water, the survey 
vessel usually has hull mounted multibeam echosounders, a sub-bottom profiler, and an 
ultra-short baseline system. In deeper water, the vessel tows survey instruments at depth 
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with a large weight (depressor) followed by a side-scan, sub-bottom, and potentially a 
multibeam. In deep waters, the survey vehicle might be 8–10 km behind the survey 
vessel, sometimes requiring the use of a chase vessel to provide USBL navigation for the 
survey vehicle. Vessels maintain slower speeds of 0–4.5 knots when towing equipment. 


 
● Uncrewed Surface Vessels (USV) are remote controlled vessels that are controlled by 


operators on shore or from another vessel. USVs can be simple with a single instrument, 
designed for shallow waters, and controlled by an operator that maintains visual contact 
with the USV. USVs can also be larger, the size of a small survey vessel, are operated 
over the horizon, could tow instruments, and use radar and cameras to operate safely and 
monitor for protected species. USVs can be electrically powered with batteries, sail/solar 
powered, and/or use diesel motors and generators. 


 


Table 2. HRG survey equipment that could be used during geophysical surveys for site 
characterization (BOEM 2024). 


Equipment Type Expected Uses Equipment Description 


Bathymetry/depth 
sounder 
(multibeam 
echosounder) 


Collection of 
bathymetric data for 
shallow hazards, 
archaeological 
resources, and benthic 
habitats 


A depth sounder is a microprocessor-
controlled, high-resolution survey-grade 
system that measures precise water depths in 
both digital and graphic formats. Records 
with a sweep appropriate to the range of 
water depths expected in the survey area. 
Multibeam bathymetry systems may be more 
appropriate than other tools for characterizing 
areas with complex bathymetric features or 
sensitive benthic habitats, such as hard 
bottom areas. 


Gradiometer Collection of 
geophysical data for 
shallow hazards and 
archaeological 
resources assessments. 
Help identify objects 
with distinct magnetic 
signatures. 


Used to detect and aid in the identification of 
objects with a distinct magnetic signature. 
The gradiometer sensor is typically towed 
close to the seafloor at no more than 
approximately 6 m (20 ft) above the seafloor. 
This methodology is not anticipated to be 
used at this time in the WEA since depths are 
500 m or greater, but may be used to survey 
potential cable routes in depths < 500 m. 
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Side-scan sonar Collection of 
geophysical data for 
shallow hazards and 
archaeological resource 
assessments. Evaluation 
of surface sediments, 
seafloor morphology, 
and potential surface 
obstructions (MMS 
2007). 


Used to evaluate surface sediments, seafloor 
morphology, and potential surface 
obstructions (MMS 2007). A typical side-
scan sonar system consists of a top-side 
processor, tow cable, and towfish with 
transducers (or “pingers”) on the sides which 
generate and record the returning sound that 
travels through the water column at a known 
speed. BOEM assumes that lessees would use 
a digital dual-frequency side-scan sonar 
system with ≥300–500 kHz frequency ranges 
to record continuous planimetric images of 
the seafloor. 


Shallow and 
medium (seismic) 
penetration sub-
bottom profilers 


Collection of 
geophysical data for 
shallow hazards and 
archaeological resource 
assessments, and profile 
views of subsurface 
sediments for geologic 
cross-sections under 
tracklines. 


A high-resolution Compressed High Intensity 
Radar Pulse (CHIRP) system sub-bottom 
profiler (a narrow frequency around 5.7 kHz) 
can generate a profile view below the bottom 
of the seabed used to develop a geologic 
cross-section of subsurface sediment 
conditions under the trackline surveyed. Also, 
medium penetration systems, such as 
boomers, sparkers (2.7 kHz), and bubble 
pulsers (4.3 kHz), or other impulse-type 
systems. Sub-bottom profilers are capable of 
penetrating sediment depth ranges of 3 m (10 
ft) to > 100 m (328 ft). 


 
Biological Survey Assumptions 
Site characterization surveys for animals (birds, bats, marine mammals, sea turtles, fishes, and 
invertebrates) may involve visual observations from vessels or from the air and technologies to 
detect animals (Table 5). Biological resource surveys (30 CFR 585.610(b)(5)) for birds, fishes, 
marine mammals, and sea turtles from vessels are typically done during daylight hours, with day 
trips lasting about 10 hours. These surveys may occur at the same time from the same vessel, but 
not concurrently with HRG surveys. Benthic habitat trips are assumed to be 24-hr operations. 
 
Site Assessment Assumptions 
 
Instrumentation and Power Requirements 
Metocean buoys are anchored at fixed locations to monitor and evaluate the viability of wind as 
an energy source. These buoys may include floating light detection and ranging (LiDAR) to 
measure wind speeds at multiple heights, and anemometers, vanes, barometers, temperature 
transmitters and other devices may be mounted on a buoy. A metocean buoy could also 
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accommodate environmental monitoring equipment such as avian monitoring equipment 
including thermal imaging cameras, tagging receivers, acoustic monitoring for marine mammals, 
data logging computers, visibility sensors, water measurements including temperature, and 
communications equipment. Onboard power supply sources for buoys may include solar arrays, 
lithium or lead-acid batteries, and diesel generators, which require an onboard fuel storage 
container with appropriate spill protection and an environmentally sound method to perform 
refueling activities. 
 
The speed and direction of ocean currents will likely be assessed with ADCPs. ADCPs are a 
remote sensing technology that transmits sound waves at a constant frequency and measures the 
ricochet of the sound wave off fine particles or zooplanktons suspended in the water column. A 
typical ADCP has 3 to 4 acoustic transducers that emit and receive acoustical pulses from 
different directions, with frequencies ranging from 300-600 kHz and a sampling rate of every 
one to 60 minutes.  
 
Metocean Buoy and ADCP Designs and Anchoring Systems 
Discus-shaped, boat-shaped, and spar buoys (Figure 5 in BOEM 2024) are the buoy types that 
would most likely be adapted for offshore wind data collection. Mooring depends on hull type, 
location, and water depth (National Data Buoy Center 2012). On the OCS, a larger discus-type or 
boat-shaped hull buoy may require a combination of a chain, nylon, and buoyant polypropylene 
materials designed with one or two weights. Moorings will be designed to minimize or remove 
entanglement risk for protected species. In 2020, Pacific Northwest National Laboratory (PNNL) 
installed two LiDAR buoys off California that had a boat-shaped hull moored with a solid cast 
iron anchor weighing approximately 4,990 kg (11,000 lbs.) with a 2.3 m2 footprint. The mooring 
line consisted of chain, jacketed wire, nylon rope, polypropylene rope and subsurface floats to 
keep the mooring line taut to semi-taut. The mooring line was approximately 1,200 m long in the 
Humboldt WEA (PNNL 2019). BOEM anticipates that LiDAR buoys deployed as part of the 
proposed action will be very similar to these LiDAR buoys deployed by PNNL. 


The ADCPs may be mounted independently on the seafloor, attached to a buoy, or have multiple 
instruments deployed as a subsea current mooring. A seafloor mounted ADCP would likely be 
located near a metocean buoy. A subsea current mooring might have 8–10 ADCPs vertically 
suspended from an anchor combined with several floats made of syntactic foam; these moorings 
do not breach the surface. A typical ADCP is about one to two feet high and one to two feet 
wide. Its mooring, base, or cage (surrounding frame) will be several feet wider. Based on 
information from existing West Coast lessees, BOEM anticipates up to three ADCP moorings 
could be installed in each lease area, and up to seven may be installed along the export cable 
routes.  
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Buoy Installation, Operations and Maintenance, and Decommissioning Assumptions 
As described above, BOEM and the Corps may approve and authorize the deployment of 
metocean buoys under SAPs, and NWP 5 or Individual Permit. Buoys are typically towed or 
carried aboard a vessel to the installation location. The buoy is then lowered to the ocean from 
the deck of the transport vessel or placed over the final location and the mooring anchor dropped. 
The buoy is anchored to the seafloor with a solid cast iron anchor weighing approximately 
11,000 lb (2.3 m2 footprint). The approximate 1,650-meter-long mooring line is composed of 
various components and materials, including chain, jacketed wire, nylon rope, polypropylene 
rope, and subsurface floats to keep the mooring line taut to semi-taut, reduce slack, and eliminate 
looping. The buoy will have a watch circle (i.e., excursion radius) of approximately 1,250 m. 
After installation, the transport vessel would likely remain in the area for several hours while 
technicians configure proper operation of all systems (PNNL 2019). Metocean buoy installation 
will take approximately one day (BOEM 2024).   


Monitoring information transmitted to shore would include systems performance information 
such as battery levels and charging systems output, the operational status of navigation lighting, 
and buoy positions. Additionally, all data gathered via sensors would be fed to an onboard radio 
system that transmits the data string to a receiver onshore (Tetra Tech EC Inc. 2010). On-site 
inspections and preventative maintenance (e.g., marine fouling, wear, or lens cleaning) are 
expected to occur yearly. Decommissioning is expected to be completed within one day per buoy 
equipment recovery in year 6 or 7 after lease issuance (≤ 5 years of total deployment). A 
vessel(s) equivalent in size and capability to the vessel used for installation would be used for 
decommissioning (BOEM 2024). 


Vessel Characterization and Traffic Assumptions 
 
Vessel trips are anticipated for both site assessment and site characterization activities (Tables 3-
5). A vessel trip represents one vessel moving in the action area for up to 24 hours. Some vessel 
use activities, such buoy installation or maintenance, may be completed within a 24-hour period 
(i.e., one trip). Other activities, such as HRG or biological surveys, could require the deployment 
of a vessel for several days or weeks to complete the survey, which would be recorded as many 
trips. Buoy installation vessels will be approximately 65 to 100 ft (20 to 30 m) in length (Table 
3). Crew boats used for buoy operations and maintenance will be 51 to 57 ft (16 to 17 m) long 
with 400 to 1,000-horsepower engines and 1,800-gallon fuel capacity. Vessels for HRG and 
biological surveys will vary in size and other specifications. There will be approximately 2,000 
vessel trips for all proposed activities associated with two leases over a 5-yr period, an average 
of 1.1 trips per day (BOEM 2024).  
 
Non-fishing vessel traffic within the Brookings and Coos Bay WEAs based on 2019 Automatic 
Identification System (AIS) data was in the range of 26-100 vessels for the year, depending on 
the portion of the WEA (BOEM 2024). For comparison, traffic slightly further offshore from the 
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WEAs in 2019 was 101-125 vessels, and within Coos Bay was 201-1,125 vessels. In 2019, 
multiple tracks of up to at least 125 vessels each crossed the action area (BOEM 2024). 
 


Table 3. Vessel trips and information for site assessment metocean buoy activities based on one 
lease with 6 buoys (BOEM 2024). 


Survey Task Estimated Round 
Trips (per lease) 


Total Trips (for 
both leases) Vessel Length 


Buoy installation 6 12 65 to 100 ft (20 to 30 m) 


Buoy maintenance at 
once per year per buoy 
for 5 years 


30 60 51 to 57 ft (16 to 17 m) 


Metocean buoy 
decommissioning 6 12 65 to 100 ft (20 to 30 m) 


Additional 
maintenance trips as 
needed (e.g., if severe 
weather) 


60 120 51 to 57 ft (16 to 17 m) 


Total 102 204 Range: 51 to 100 ft (16 
to 30 m) 


 
Table 4. Estimated number of vessel trips (up to 24 hrs) for site characterization HRG 
(geophysical) surveys and geotechnical sampling for one leased area, and potential cable 
corridors for that area, based on a representative survey plan (BOEM 2024). 


Survey Task Vessel Trips 


HRG surveys per lease 280 


Geotechnical sampling per lease 400 


Total estimated # survey days for 1 lease 680 
 
Table 5. Estimated number of vessel trips for biological resources. A range has been provided 
when data or information was available to determine an upper and lower number of round trips. 
Otherwise, only a maximum value was determined. Number of vessel trips are intended to be 
conservative estimates of survey requirements, with actual numbers likely to be lower (BOEM 
2024). 
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Biological 
Resources 


Survey Methods Trips For One 
Lease 


Total Trips 


Birds 
Aerial digital imaging; visual 
observation; radar; thermal or 
acoustic monitoring 


30–60 120 


Bats 
Ultrasonic detectors installed on 
buoy and survey vessels, radar, 
thermal monitoring 


0 0 


Marine 
mammals, 
sea turtles 


Aerial or vessel-based surveys, 
acoustic monitoring 


30–60 120 


Fishes, some 
invertebrates 


Underwater imagery; acoustic 
monitoring; eDNA 


8–370 740 


Benthic 
habitats 


Grab sampling; benthic sled; 
underwater imagery/ sediment 
profile imaging; ROV; AUV 


50 100 


Total Range 
All 118-540 1,080 


 
 
Project Design Criteria (PDC) and Best Management Practices (BMPs) 


BOEM has developed project design criteria (PDC) and best management practices (BMPs) for 
site assessment and site characterization activities (Table 6). BOEM developed PDCs to avoid 
and minimize potential environmental risks to or conflicts with protected resources from 
activities that are part of the proposed action. Through coordination with stakeholders, BOEM 
developed BMPs for implementation of PDCs. 


Mechanisms for implementing BMPs include lease stipulations, individual plan reviews, and 
incidental take authorization requirements for marine mammals (including ESA-listed species) 
under the Marine Mammal Protection Act. BOEM will ensure implementation of BMPs through 
review of SAPs and survey plans through standard operating conditions (SOCs). BOEM’s 
project-specific reviews may result in additional BMPs to clarify these conditions or to further 
minimize and avoid impacts to threatened or endangered species or their habitats. If changes to 
existing BMPs are proposed, BOEM should contact NMFS to determine whether reinitiation of 
consultation is needed. Appendix A of BOEM (2024) includes the specific PDCs and BMPs 
intended to minimize effects to ESA-listed species and EFH for site characterization and 
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assessment activities to support offshore wind development. We have condensed them below, as 
they are considered part of the proposed action and will be used to assess effects to ESA-listed 
species and EFH. 
 


Table 6. BOEM's proposed PDCs for protected species and EFH. These PDCs are in addition to 
existing statutory and regulatory requirements, review procedures, and other BMPs that may 
apply. These measures are summarized here and can be referenced in full in Appendix A (BOEM 
2024). 


# Project Design 
Criteria 


Applicable to Purpose 


1 Hard Bottom 
Avoidance: 
Metocean Buoy 
Anchoring Plan and 
Prohibition of 
Trawling 


Employees and all 
at-sea contract 
personnel and 
vessels 


Metocean Buoy Anchoring: To protect rocky 
reefs, a Habitat of Particular Concern for 
Pacific Groundfish EFH, which will reduce 
adverse effects associated with habitat 
alteration to minimally adverse levels by 
relying on a 12m (40 feet) buffer from hard 
substrates.  


No Trawling: To reduce possibility of 
bycatch of protected fish species and to 
protect benthic habitats. 


2 Marine Debris 
Awareness and 
Elimination 


All at-sea and 
dockside 
operations 


To provide informational training to all 
employees and contract personnel on the 
proper storage and disposal practices at-sea 
to reduce the likelihood of accidental 
discharge of marine debris that can impact 
protected species through entanglement or 
incidental ingestion. 


3 Minimize 
Interactions with 
ESA-listed Species 
during Geophysical 
Survey Operations  


Any survey vessel 
operating high-
resolution 
geophysical 
survey equipment 
to obtain data 
associated with a 
lease and 
operating such 
equipment at or 
below 180 kHz 


This PDC will avoid injury of ESA-listed 
species and minimize the likelihood of 
adverse effects associated with potential 
disturbance to discountable levels through 
the establishment of pre-clearance, exclusion 
zones, shut-downs, PSO monitoring, and 
other BMPs to avoid and reduce exposure of 
ESA-listed species to underwater survey 
noise. 
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4 Minimize Vessel 
Interactions with 
ESA-listed species 


All vessels To avoid injuring or disturbing ESA-listed 
species by establishing minimum separation 
distances between vessels and marine 
protected species; and operational protocols 
for vessels when animals are sighted. 


5 Entanglement 
Avoidance 


Mooring and 
anchoring systems 
for buoys and 
metocean data 
collection devices. 


To use the best available mooring systems 
using anchors, chain, cable, or coated rope 
systems that prevent or reduce to 
discountable levels any potential 
entanglement of marine mammals and sea 
turtles. 


6 Protected Species 
Observers 


Geophysical 
Surveys 


To require PSO training; to require PSO 
approval requirements by NMFS prior to 
deployment on a project. 


7 Reporting 
Requirements 


PSOs and any 
project-related 
personnel who 
observe a dead 
and/or injured 
protected species. 


To document and record monitoring 
requirements for geophysical surveys, 
project-related incidents involving ESA-
listed species, and to report any impacts to 
protected species in a project area whether or 
not the impact is related to the project. 


 
Other Activities  
 
We considered, under the ESA, whether or not the proposed action would cause any other 
activities and determined that it could cause the following activities: marine technology 
companies may install meteorological buoys or instrumentation near the WEA’s to collect 
information that could be later sold to lessees. We are aware that previous BOEM lease sales (for 
central and northern California) have resulted in private companies installing instrumentation 
near the WEA’s for subsequent sales of data later. However, those activities are occurring 
outside our immediate visibility, and the extent of these activities that have happened is 
uncertain. We acknowledge that many of these potential activities are similar to the actions 
evaluated in this consultation (and correspondingly, so would most of the potential effects), 
including deployment and anchoring of instruments on the seafloor (in particular metocean 
buoys), and that these effects are described in the entanglement, benthic disturbance, and vessel 
collisions sections in this consultation. Generally, we do assume similar effects are possible. 
However, given the uncertainty in exactly which activities may occur, and at what intensity, 
duration, or location, we cannot analyze the potential consequences of those activities further at 
this time.  
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Background and Action Agency’s Effects Determination  


BOEM has evaluated what effects survey and data collection activities associated with offshore 
renewable energy leasing may have on ESA-listed species of whales, sea turtles, fish, and their 
critical habitats. Additionally, BOEM has evaluated what effects to EFH are associated with the 
proposed action and has consolidated their analysis with the ESA consultation. BOEM’s BA and 
EFH assessment (BOEM 2024) describes the proposed action, identifies those threatened and 
endangered species (Table 7), designated critical habitats, species proposed for ESA-listing, and 
essential fish habitat, likely to be affected by the action, identifies potential impact producing 
factors, and analyzes potential effects, including cumulative effects. 


BOEM has determined that the proposed action is not likely to adversely affect any ESA-listed 
species or designated critical habitat, or species proposed for ESA-listing. 


Table 7. ESA listed species, their scientific names, ESA listing status, and critical habitat 
designation for those species or critical habitats that may be affected by the proposed action. 
Note: N/A indicates critical habitat has not been designated, while blank cells indicate that the 
project will not impact existing critical habitat. 


Common 
Name 


Scientific Name ESA Status Citations for ESA 
Listing 


Citations for Critical 
Habitat Designation 


Baleen Whales 


Blue whale Balaenoptera 
musculus 


Endangered 50 CFR 224.101 N/A 


Fin whale Balaenoptera 
physalus 


Endangered 50 CFR 224.101 N/A 


Sei whale Balaenoptera 
borealis 


Endangered 50 CFR 224.101 N/A 


Humpback 
whale - Central 
America 
distinct 
population 
segment (DPS) 


Megaptera 
novaeangliae 


Endangered 50 CFR 224.101 50 CFR 226.227 
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Humpback 
whale - Mexico 
DPS 


Megaptera 
novaeangliae 


Threatened 50 CFR 224.101 50 CFR 226.227 


Gray whale - 
Western North 
Pacific stock 


Eschrichtius 
robustus 


Endangered 50 CFR 224.101 N/A 


Toothed Whales 


Sperm whale Physeter 
macrocephalus 


Endangered 50 CFR 224.101 N/A 


Southern 
resident killer 
whale 


Orcinus orca Endangered 50 CFR 224.101 50 CFR 226.206 


Sea Lions and Seals 


Steller sea lion 
- Eastern DPS 


Eumetopias 
jubatus 


Delisted (but 
critical 
habitat still in 
effect) 


N/A 50 CFR 226.206 


Guadalupe fur 
seal 


Arctocephalus 
townsendi 


Threatened 50 CFR 223.102 N/A 


Sea Turtles  


Leatherback 
sea turtle 


Dermochelys 
coriacea 


Endangered 50 CFR 224.101  50 CFR 226.207 


Loggerhead sea 
turtle - North 
Pacific DPS 


Caretta caretta Endangered 50 CFR 224.101 N/A 


Chinook salmon - 9 ESUs 


Sacramento 
River winter-run 
Chinook salmon 
ESU 


Oncorhynchus 
tshawytscha 


Endangered 50 CFR 224.101   
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Central Valley 
spring-run 
Chinook salmon 
ESU 


Oncorhynchus 
tshawytscha 


Threatened 50 CFR 223.102   


California 
Coastal Chinook 
salmon ESU 


Oncorhynchus 
tshawytscha 


Threatened 50 CFR 223.102 50 CFR 226.211 


Lower Columbia 
River Chinook 
salmon ESU 


Oncorhynchus 
tshawytscha 


Threatened 50 CFR 223.102  50 CFR 226.212 


Upper Columbia 
River Spring-run 
Chinook salmon 
ESU 


Oncorhynchus 
tshawytscha 


Endangered 50 CFR 223.102  


Snake River Fall 
Chinook salmon 
ESU 


Oncorhynchus 
tshawytscha 


Threatened 50 CFR 223.102 50 CFR 226.212 


Snake River 
Spring/Summer-
Run Chinook 
ESU 


Oncorhynchus 
tshawytscha 


Threatened 50 CFR 226.205  50 CFR 226.205 


Upper 
Willamette 
River Chinook 
salmon ESU 


Oncorhynchus 
tshawytscha 


Threatened 50 CFR 223.102  50 CFR 226.212 


Puget Sound 
Chinook salmon 
ESU 


Oncorhynchus 
tshawytscha 


Threatened 50 CFR 226.212   


Coho salmon - 4 ESUs 


Central 
California Coast 
coho salmon 
ESU 


Oncorhynchus 
kisutch 


Endangered 50 CFR 224.101   
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Southern 
Oregon/Norther
n California 
Coast coho 
salmon ESU 


Oncorhynchus 
kisutch 


Threatened 50 CFR 223.102  50 CFR 226.210 


Lower Columbia 
River coho 
salmon ESU 


Oncorhynchus 
kisutch 


Threatened 50 CFR 223.102 50 CFR 226.212 


Oregon Coast 
coho salmon 
ESU 


Oncorhynchus 
kisutch 


Threatened 50 CFR 223.102 50 CFR 226.212 


Steelhead  - 11 DPSs 


California 
Central Valley 
steelhead DPS 


Oncorhynchus 
mykiss 


Threatened 50 CFR 223.102  


Central 
California Coast 
steelhead DPS 


Oncorhynchus 
mykiss 


Threatened 50 CFR 223.102   


South-Central 
California Coast 
steelhead DPS 


Oncorhynchus 
mykiss 


Threatened 50 CFR 223.102  


Southern 
California 
steelhead DPS 


Oncorhynchus 
mykiss 


Endangered 50 CFR 224.101  


Northern 
California 
steelhead DPS 


Oncorhynchus 
mykiss 


Threatened 50 CFR 223.102  50 CFR 226.211 


Lower Columbia 
River steelhead 
DPS 


Oncorhynchus 
mykiss 


Threatened 50 CFR 223.102  50 CFR 226.212 
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Middle 
Columbia River 
steelhead DPS 


Oncorhynchus 
mykiss 


Threatened 50  CFR 223.102  50 CFR 226.212 


Upper Columbia 
River steelhead 
DPS 


Oncorhynchus 
mykiss 


Endangered 50 CFR 223.102  50 CFR 226.212 


Puget Sound 
steelhead DPS 


Oncorhynchus 
mykiss 


Threatened 49 CFR 223.102   


Snake River 
steelhead DPS 


Oncorhynchus 
mykiss 


Threatened 50 CFR 223.102  50 CFR 226.212 


Upper 
Willamette 
River steelhead 
DPS 


Oncorhynchus 
mykiss 


Threatened 50 CFR 223.102  50 CFR 226.212 


Chum Salmon  - 2 ESUs 


Columbia River 
chum salmon 
ESU 


Oncorhynchus keta Threatened 
50 CFR 226.212 50 CFR 226.212 


Hood Canal 
summer-run 
chum salmon 
ESU 


Oncorhynchus keta Threatened 


50 CFR 226.212 


 


Non-salmonid fish species 


North American 
Green Sturgeon 
Southern DPS 


Acipenser 
medirostris 


Threatened 50 CFR 223.102  50 CFR 226.219 


Pacific Eulachon 
Southern DPS 


Thaleichthys 
pacificus 


Threatened 50 CFR 223.102  
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Invertebrates         


Sunflower sea 
star 


Pycnopodia 
helianthoides 


Candidate - 
Threatened* 


 88 FR 16212 
(proposed) 


 N/A 


*Although the listing of sunflower sea stars under the ESA is currently proposed, it is expected to be 
listed in 2024; therefore, activities associated with the proposed action are expected to occur after the 
listing. 


 


Life History and use of the Action Area by Listed Species  


Marine Mammals 
Large whales that may be found within the action area that may be affected by the proposed 
action include blue whales, fin whales, sei whales, two DPSs of humpback whales, Western 
North Pacific gray whales, sperm whales, and Southern Resident killer whales. Calambokidis et 
al. (2024) integrated data from visual sightings, tagged animals, and habitat-based density 
models to delineate Biologically Important Areas (BIAs) for cetaceans along the U.S. West 
Coast. A BIA is an area and time of year that is important to cetacean feeding, reproduction, or 
migration. Except for gray whales, each defined BIA is composed of a larger “parent BIA” 
within which an area of more intensive use, termed a “core BIA” is also delineated.  
 
The Eastern North Pacific Stock of blue whales ranges from the northern Gulf of Alaska to the 
eastern tropical Pacific (Carretta et al. 2022). Calambokidis et al. (2024) defined a parent BIA for 
blue whales from June to November that extends from the Southern California Bight to waters 
off the coast of Florence, Oregon. This area overlaps much of the southern portion of the action 
area, including nearly all of the Brookings WEA, but does not overlap the Coos Bay WEA. The 
parent BIA covers 98% of documented sightings of blue whale feeding, and 87% of the area 
used by tagged blue whales. The more intensively used core BIA for blue whales makes up only 
30% of the parent BIA, but accounts for 73% of documented feeding sightings and 50% of the 
area used by tagged blue whales. The core BIA includes much of the action area from the 
southern boundary off San Francisco Bay to the Oregon border, but does not overlap either the 
Brookings or Coos Bay WEAs.  
 
NMFS expects that most of this stock migrates south to spend the winter and spring in high 
productivity areas off Baja California, in the Gulf of California, and on the Costa Rica Dome. 
Therefore, we would anticipate that during the summer and late fall, blue whales may occur 
within the action area. 
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Based on updated photographic identification data through 2018 using mark-recapture methods, 
Calambokidis and Barlow (2020) estimated the current blue whale abundance for the U.S. West 
Coast feeding component of the Eastern North Pacific stock at 1,898 whales. This is considered 
the best estimate, as summarized in the final 2022 Stock Assessment Report (SAR) (Carretta et 
al. 2023). With a minimum population size of approximately 1,767 blue whales, and an 
approximate annual rate of increase of 4%, the potential biological removal (PBR) allocation for 
U.S. waters is 4.1 whales per year (Carretta et al. 2023). 
 
The North Pacific population of fin whales summers from the Chukchi Sea to California and 
winters from California southward, although less is known about their wintering areas. Fin 
whales occur year-round off California, Oregon, and Washington in the California Current, with 
aggregations in southern and central California (Carretta et al. 2023). While long-range 
movements along the U.S. West Coast have been documented, not all fin whales undergo such 
long migrations. As documented by photo identification studies, fin whales undertake short-
range seasonal movements in the spring and fall. Association with the continental slope is 
common (Schorr et al. 2010). Fin whales feed on planktonic crustaceans, including Thysanoessa 
sp. euphausiids and Calanus sp. copepods, and schooling fish, including herring, capelin and 
mackerel (Aguilar 2009). 
 
Calambokidis et al. (2024) defined a BIA for fin whales from June to November, with the parent 
BIA extending from the Southern California Bight to offshore waters of northern California, 
Oregon, and Washington. The parent BIA overlaps all of the Coos Bay WEA, nearly all of the 
Brookings WEA, and much of the California portion of the action area. About 95% of 
documented feeding sightings occurred within the parent BIA, which accounts for 89% of the 
area used by tagged fin whales. The more intensively used core BIA accounts for 74% of 
documented sightings of fin whale feeding, and 61% of the area used by tagged whales. The fin 
whale core BIA overlaps the western edge of the Coos Bay WEA, the action area immediately 
north of it, and the southwestern corner of the action area off of San Francisco Bay, but does not 
include the Brookings WEA. 
 
The best estimate of fin whale abundance in California, Oregon, and Washington waters out to 
300 nm is 11,065 whales, using species distribution models generated from fixed and dynamic 
ocean variables from 1991 through 2018. Using this abundance estimate, the minimum 
population estimate is 7,970 whales, with a calculated PBR of 80 whales per year. The 
population off the U.S. West Coast has been increasing an average of 7.5 percent per year based 
on data from 1991 to 2014 (Carretta et al. 2023). 
 
Sei whales occur worldwide across all major ocean basins. They are mainly distributed in 
temperate offshore waters, but do occur in polar and tropical regions. Line-transect surveys of 
the central and eastern North Pacific west of 135°W longitude estimated sei whale abundance at 
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29,632 animals (Hakamada et al. 2017). Sightings of this species along the U.S. West Coast are 
rare. The two most recent line transect surveys of California, Oregon, and Washington waters 
estimated the abundance of sei whales at 311 in 2008, and 864 in 2014. The best estimate of 
abundance in this region is the unweighted geometric mean of these estimates, 519 sei whales 
(Barlow 2016). This species is listed as endangered under the ESA, and consequently the eastern 
North Pacific stock is also considered a depleted and strategic stock under the MMPA.  
 
Humpback whales are found in all oceans of the world and migrate from high latitude feeding 
grounds to low latitude calving areas. They primarily occur near the edge of the continental slope 
and deep submarine canyons, where upwelling concentrates zooplankton near the surface for 
feeding. They are most abundant off the U.S. West Coast from spring through fall, with most 
animals migrating to lower latitude breeding areas located primarily off Mexico and Central 
America in the winter (Calambokidis et al. 2000). The proportion of humpbacks that migrate to 
the main breeding grounds varies by latitude. For example, it is estimated that most Central 
America DPS whales use California and Oregon waters for feeding, while the Mexico DPS feeds 
off the entire U.S. West Coast as well as British Columbia and Alaska (Wade 2021). Humpback 
whales often feed in shipping lanes which makes them susceptible to mortality or injury from 
vessel strikes (Douglas et al. 2008). 
 
Calambokidis et al. (2024) defined a parent BIA for humpback whales from March to November 
spanning coastal waters from the Channel Islands to Canada. This area, which covers 20% of the 
West Coast EEZ and most of the action area, accounts for 93% of feeding sightings and 98% of 
the area used by tagged humpback whales. The core BIA covers 27% of the parent area, but 
accounts for 74% of feeding sightings and 60% of the area used by tagged whales. It has some 
overlap with the southeastern portion of the Brookings WEA, but does not overlap the Coos Bay 
WEA. Nevertheless, the nearshore location of the core BIA for humpback whales likely includes 
areas that will be used by vessels serving the WEAs.  
 
Critical habitat has been designated for the two ESA-listed humpback whale DPSs that forage off 
the U.S. West Coast (86 FR 21082; April 21, 2021) that overlaps the entirety of the Brookings 
WEA and much of the Coos Bay WEA, with the nearshore boundary off Oregon defined by the 
50-meter isobath and the nearshore boundary off California defined by the 50-meter isobath, 
except from 38° 40’ N to 36° 00’N where the nearshore boundary is defined closer to shore, at 
15-m isobaths.  
 
As mentioned above, the two humpback whale DPSs that forage off California, Oregon and 
Washington include the endangered Central America DPS and the threatened Mexico DPS. 
There is some mixing between these populations on the foraging grounds although they are still 
considered distinct populations. However, when the DPSs were designated, the MMPA stock 
assessments for humpback whales were not aligned with the identified ESA DPSs (i.e., some 
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stocks were composed of whales from more than one DPS) which led NMFS to reevaluate stock 
structure under the MMPA. The recent reevaluation resulted in the delineation of 
demographically independent populations (DIP) as well as “units” that may contain one or more 
DIPs, where demographic independence is defined as “…the population dynamics of the affected 
group is more a consequence of births and deaths within the group (internal dynamics) rather 
than immigration or emigration (external dynamics)” (Carretta et al. 2023). From these DIPs and 
units, NMFS designated five new humpback whale stocks in the North Pacific, two of which 
may be present in the Proposed Action Area: the “Central America/Southern Mexico-CA-OR-
WA” stock (from the Central America DPS), and “Mainland Mexico/CA-OR-WA” stock (from 
the Mexico DPS) (Carretta et al. 2023). The Central America DIP’s wintering ground is 
understood to extend into southern Mexico, and therefore we consider the inclusion of southern 
Mexico humpbacks and the abundance estimate recently published by Curtis et al. (2022), using 
photo-identification data collected in their wintering area from 2019 to 2021, as effectively 
representing the Central America DPS population. However, NMFS will continue to evaluate the 
relationship between the humpback whale DPSs and recognized DIPs moving forward. 
 
Recently, Curtis et al. (2022) published new information regarding the abundance estimate of the 
Central America/Southern Mexico DPS, which has resulted in significant changes to the final 
2022 SAR (Carretta et al. 2023). Using spatial capture-recapture methods based on photographic 
data collected between 2019 and 2021, researchers estimated the abundance of this stock to be 
1,496 (CV=0.171) whales, which represents the best estimate of the Central America/Southern 
Mexico-CA/OR/WA stock of humpback whales. In the 2022 SAR, the PBR for this stock was 
calculated to be 5.2 animals. Assuming 8 months of residency time as described above, the total 
PBR for this stock (5.2) is prorated by two-thirds (8/12 months), to yield a PBR in U.S. waters of 
3.5 whales per year (Carretta et al. 2023). 
 
Given the Curtis et al. (2022) abundance estimate for whales wintering in southern Mexico and 
Central America (1,496) and the most recent estimate of humpback whales foraging off the U.S. 
West Coast (4,973; Calambokidis and Barlow 2020), the estimated abundance for the Mainland 
Mexico-CA/OR/WA stock is 3,477 animals. Assuming 8 months of residency time in U.S. West 
Coast waters, or 2/3 of the year, this yields a PBR in U.S. waters of 43 whales per year for this 
stock (Carretta et al. 2023). At this time, the current total abundance of the entire Mexico DPS is 
currently unknown, beyond the estimates of 6,000-7,000 made using data from over fifteen years 
ago (Calambokidis et al. 2008). Likely, given the growth rates that have been observed for the 
portion of this DPS that occurs off the U.S. West Coast since that time, the population of the 
DPS has likely increased significantly as well. 
 
Sperm whales are found throughout the north Pacific Ocean, with year-round occurrence off 
California, and occurrence off Oregon and Washington during every season except winter. Off 
California they reach peak abundance from April through mid-June, and then from the end of 
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August through mid-November (Carretta et al. 2023). Sperm whales are typically found foraging 
in deep water, canyons and escarpments and could be found in the action area, although they are 
generally found further offshore. Using a trend-based model, Moore and Barlow (2014) 
estimated the abundance of the California/Oregon/Washington stock of sperm whales to be 1,997 
animals, with an uncertain but presumed stable trend. With a minimum estimate of 1,270 whales, 
PBR for this sperm whale stock is currently 2.5 animals (Carretta et al. 2023). 
 
Two populations of gray whales are found in the Pacific Ocean, the eastern North Pacific (ENP) 
stock found primarily along the west coast of North America, and the western North Pacific 
(WNP) stock found primarily along the coast of eastern Asia. ENP gray whales are not listed 
under the ESA, but are protected under the MMPA. They undergo coastal yearly migrations 
along the U.S. West Coast, from their breeding/calving grounds in Mexico to northern feeding 
grounds along the West Coast and primarily in Alaska. The most recent population abundance 
estimate is around 27,000 whales (from 2015-16; Carretta et al. 2023).  
 
The Western North Pacific gray whale population is listed as endangered under the ESA. As 
summarized in the final 2022 SAR (Carretta et al. 2023), information from tagging, photo-
identification and genetic studies show that some WNP whales identified off Russia have been 
observed in the eastern North Pacific, including coastal waters of Canada, the U.S. and Mexico. 
The number of whales documented moving between the WNP and ENP represents 14% of gray 
whales identified off Sakhalin Island and Kamchatka according to Urban et al. (2019). Some 
whales that feed off Sakhalin Island in summer migrate east across the Pacific to the west coast 
of North America in winter, while others migrate south to waters off Japan and China. Cooke et 
al. (2019) note that the fraction of the WNP population that migrates to the ENP is estimated at 
45-80% and note “therefore it is likely that a western breeding population that migrates through 
Asian waters still exists.” 
 
The population size from photo-identification data for Sakhalin and Kamchatka in 2016 was 
estimated at 290 whales (90% percentile intervals = 271–311; Cooke et al. 2017, Cooke et al. 
2018). Of these, 175-192 whales are estimated to be predominantly part of a Sakhalin feeding 
aggregation. From a minimum population estimate of 271 whales, PBR for the WNP gray whales 
is 0.12 whales per year, or approximately one whale every 8 years (Carretta et al. 2023). 
 
The BIAs for gray whales defined by Calambokidis et al. (2024) are concentrated in nearshore 
waters and do not overlap the Brookings or Coos Bay WEAs. Depending on season, vessels may 
have to transit migratory BIAs. Within the action area, the parent gray whale migratory BIA 
spans November to June and includes all waters out to 15 km from shore along the Oregon coast 
and 10 km from shore along the California coast. Three subset BIAs were defined based on 
direction and life stage of the migrating whales. From November to February, a BIA for 
southbound gray whales extends to 10 km offshore along the whole U.S. West Coast. From 
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January to May, a BIA for northbound whales (primarily adults and juveniles) extends to 15 km 
from shore along the Oregon coast and to 8 km along the California portion of the action area. 
An additional northbound BIA for migrating mother-calf pairs is defined from March to May, 
extending 5 km from shore within the action area.  


Southern Resident killer whales (SRKWs) occur along the outer coasts of Oregon and California, 
and may be found within the action area. They are one of NMFS’ ten “Species in the Spotlight” 
given their high risk of extinction. There are fewer than 75 animals left in the endangered SRKW 
DPS1 (minimum population estimate of 74 animals in the final 2022 SAR; Carretta et al. 2023). 
With such a small population, the PBR for SRKWs is 0.13 whales per year, or approximately 1 
animal every 7 years. The abundance of this DPS grew steadily from the mid-1980s to mid-
1990s, reaching a peak of 98 animals in 1995. This was followed by a decline coinciding with 
low salmon abundance from 1995 to 2001. Abundance has fluctuated since, but exhibits an 
overall negative trend.  
 
This population consists of three pods, identified as J, K, and L pods. Two (K and L) of the three 
pods have been documented using areas off the coast of Oregon and northern California; 
primarily from January through April. Satellite telemetry, opportunistic sightings, and acoustic 
recordings suggest that SRKWs spend nearly all of their time on the continental shelf within 34 
km (21.1 miles) from shore in waters less than 200 meters deep (Hanson et al. 2017). Satellite 
telemetry has shown that tagged whales use a relatively narrow band of coastal waters, with 75% 
of locations occurring in a band from 2 to 12 km from shore along the Oregon coast, and from 2 
to 5 km from shore along the California coast.  
 
Critical habitat for SRKW has been designated off the U.S. West Coast from Cape Flattery, 
Washington to Point Sur, California between the 6.1-meter and 200-meter depth contours (86 FR 
41668; August 2, 2021), which are inshore of both the Brookings and Coos Bay WEAs but 
within the action area. Physical and biological features include: 1) water quality to support 
growth and development; 2) prey species of sufficient quantity, quality, and availability to 
support individual growth, reproduction and development, as well as overall population growth; 
and 3) passage conditions to allow for migration, resting and foraging. Designated critical habitat 
for SRKW that overlaps the action area includes: Area 3 (Central/Southern Oregon Coast Area, 
with passage being the primary feature), Area 4 (Northern California coast, from the 
Oregon/California border south to Cape Mendocino, with prey being the primary feature), and 
Area 5 (north/central California coast area from Cape Mendocino south to Pigeon Point, with 
passage being the primary feature) (NMFS 2021a). 
 


                                                
1 Recent census data by the Center for Whale Research is that the population stands at 74 whales 
as of Jan, 2024. https://www.whaleresearch.com/orca-population 
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Calambokidis et al. (2024) used this designated critical habitat, and similar designations by DFO 
Canada to define a parent BIA for SRKWs. Within the action area, the parent BIA is the same as 
the critical habitat described above. A year-round core BIA was also defined that extends from 
Washington into waters of northern Oregon, including the northeastern corner of the action area. 
The core SRKW BIA does not overlap the Brookings or Coos Bay WEAs.  
 
Guadalupe fur seals, an otariid species designated as threatened in 1985, may be found in the 
action area, although they are generally considered rare particularly compared to the vast 
abundance of non-listed pinnipeds found in the area. Guadalupe fur seals pup and breed 
primarily at Guadalupe Island, Mexico. In 1997, a small number of births was discovered at Isla 
Benito del Este, Baja California, and a pup was born at San Miguel Island, California (Melin and 
DeLong 1999). Since 2008, individual adult females, subadult males, and between one to three 
pups have been observed annually on San Miguel Island, and an adult male has regularly been 
found at San Nicolas Island (NMFS-National Marine Mammal Lab unpublished data). 
Researchers know little about the whereabouts of Guadalupe fur seals during the non-breeding 
season from September through May, but they are presumably solitary when at sea. While 
distribution at sea is relatively unknown, data from observations of tagged individuals indicates 
Guadalupe fur seals may migrate at least 800 km from the rookery sites (Norris and Elorriaga-
Verplancken, 2019). Strandings of Guadalupe fur seals have occurred along the entire U.S. West 
Coast, particularly in recent years, suggesting that Guadalupe fur seals may be expanding their 
range (Hanni et al. 1997; NMFS-West Coast Region-stranding program unpublished data). Due 
to extreme ocean warming (marine heat waves) that likely resulted in suboptimal prey 
conditions, Guadalupe fur seals began stranding in higher numbers in 2015 through 2021, during 
which NOAA Fisheries declared an “unusual mortality event” for the species2. 
 
Since the 1950s, the species has recovered from an estimated population of 200-500 animals to 
approximately 20,000 in 2010 (Carretta et al. 2022; Aurioles-Gamboa et al. 2017). In 2010, 
approximately 17,000 were counted on Guadalupe Island and 2,500 counted on San Benito 
Archipelago (García-Capitanachi 2011). Garcia-Aguilar et al. (2018) argues this was an 
underestimate, and suggested an updated estimate of 34,000-44,000 individuals in 2013. The 
current minimum population estimate is 31,019, and PBR is 1,062 animals (Carretta et al. 2023). 
The best available estimated annual growth rate of the Guadalupe fur seal from 1984-2013 is 
5.9% (Garcia-Aguilar et al., 2018; in Carretta et al. 2022). Critical habitat has not been 
designated for the Guadalupe fur seal. In its 1984 status review (Seagars 1984), NMFS 
considered critical habitat for this species. However, at that time the only known breeding area 
was in Mexico, which is outside U.S. jurisdiction. In its final rule, NMFS reviewed the available 
data and relevant comments related to the reoccupation of the Northern Channel Islands and 
determined that the protections afforded by the U.S. Navy and the National Park Service 
                                                
2https://www.fisheries.noaa.gov/national/marine-life-distress/2015-2021-guadalupe-fur-seal-and-
2015-northern-fur-seal-unusual). This event was closed in 2021 when strandings decreased. 
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provided sufficient conservation of Guadalupe fur seals. NMFS concluded that there were no 
areas within U.S. jurisdiction considered essential to the conservation of the species (December 
16, 1985; 50 FR 51252). 
 
Sea Turtles 
Based on our stranding records (1958-present), observer program reports (1990-present), and 
research/sightings, Pacific leatherbacks and the North Pacific loggerhead DPS of sea turtles may 
be found in the action area and may be affected by the proposed action. 
 
Leatherback turtles lead a completely pelagic existence, foraging widely in temperate and 
tropical waters except during the nesting season when gravid females return to tropical beaches 
to lay eggs. Leatherbacks are highly migratory, exploiting convergence zones and upwelling 
areas for foraging in the open ocean, along continental margins, and in archipelagic waters. 
Satellite tracking of post-nesting females and foraging males and females, as well as genetic 
analyses of leatherback turtles caught in U.S. West Coast fisheries or stranded on the U.S. West 
Coast indicate that leatherbacks found off the Pacific Northwest and the California coast are 
from the western Pacific nesting population (Benson et al. 2007, 2011). Benson et al. (2018) 
compared the estimated abundance of leatherbacks off central California from aerial surveys 
conducted during 1990-2003 and 2004-2016 and found an overall population decline of 3.7% 
annually, although there was interannual variability in abundance that could be related to ocean 
condition, prey availability, and remigration intervals. Martin et al. (2020) provided a median 
estimate of the total number of nesting females at the two main nesting beaches in the western 
Pacific (Jeen Yessa and Jeen Suab, formerly Jamursba Medi and Wermon, respectively) of 799 
females (95% credible interval of 666 to 942 females). Given that this represents 50 to 75 
percent of the nesting females in the western Pacific, a conservative application of 75 percent 
results in a total number of nesting females of 1,054 leatherbacks (95% credible interval of 888 
to 1,256 females). 
 
Leatherbacks rarely strand off California and Oregon, although they have recently been reported 
in this area entangled in fixed gear fisheries and struck by vessels, particularly in the central 
California area where they are likely hit by ships entering the San Francisco Bay/Oakland Bay 
ports. Leatherback critical habitat was designated in 2012 (77 FR 4170) that overlaps portions of 
the action area, specifically: 1) the area north of Cape Blanco, Oregon east of the 2,000 meter 
depth contour, which includes the entirety of the Coos Bay WEA; and 2) the area south of Point 
Arena, California east of the 3,000 meter depth contour; and 3) the area bounded by San 
Francisco Bay north to Point Arena, California along the 200-meter isobath, where vessels may 
travel from San Francisco Bay to the Brookings or Coos Bay WEAs. Critical habitat includes 
waters from the ocean surface down to a maximum depth of 80 m (262 feet), based on known 
information about foraging depth of leatherbacks off the U.S. West Coast (NMFS 2012a). The 
primary constituent element considered essential for the conservation of leatherbacks is “the 
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occurrence of prey species, primarily scyphomedusae of the order Semaeostomeae (Chrysaora, 
Aurelia, Phacellophora, and Cynea), of sufficient condition, distribution, diversity, and density 
necessary to support individual as well as population growth, reproduction, and development of 
leatherbacks.” 
 
North Pacific loggerhead DPS animals have been documented off the U.S. West Coast within the 
action area, but are primarily found south of Point Conception, California. These turtles originate 
from nesting beaches in Japan, where the number of females returning to deposit their nests have 
been increasing in recent years. The most recent estimate of abundance is 8,733 nesting females, 
with an increasing population growth of 2.3 percent annually (Martin et al. 2020). Loggerheads 
have been captured in the California DGN fishery (1990-present; NMFS observer program), 
although their presence appears to be closely correlated with anomalously warm sea surface 
temperatures, such as during El Niño conditions. NMFS conducted aerial surveys of the 
Southern California Bight in 2015 (a year when the sea surface temperatures were anomalously 
warm, and an El Niño was occurring) and estimated more than 70,000 loggerheads were present 
throughout the area (Eguchi et al. 2018), likely feeding on their preferred prey of pelagic red 
crabs and pyrosomes. 
 
Marine and Anadromous Fish and Invertebrates 
The ESA-listed fish species expected to occur within the action area are salmonids (Chinook 
salmon, coho salmon, chum salmon, and steelhead) from the various ESUs and DPSs that mix in 
the oceanic environment, SDPS green sturgeon, and SDPS Pacific eulachon (Table 7). Listed 
marine invertebrates that occur within the action area include black abalone and sunflower sea 
star (proposed for listing). However, BOEM excluded black abalone from their analyses and 
therefore this consultation does not include effects to black abalone or their designated critical 
habitat.  


Chinook salmon occur along the Pacific coast and inland from the Ventura River in California to 
Point Hope, Alaska. Juvenile Chinook salmon tend to occur closer inshore than other juvenile 
salmonid species, generally within the 100-meter isobaths, and are occasionally found within the 
surf zone. Adult Chinook salmon can be found from the surface of the ocean to several hundred 
meters depth (Hinke et al. 2005, Walker et al. 2007, Sabal et al. 2023). Within the action area, 
nine ESUs of Chinook salmon individuals may occur that are either threatened or endangered 
under the ESA (see Table 7), and the only designated critical habitat that occurs are within 
estuaries, ports, or harbors where vessel traffic might occur. Juvenile, sub-adult, and adult life 
stages are expected to occur throughout the action area. 


Coho salmon occur in the North Pacific Ocean and inland from Santa Barbara, California to 
Point Hope, Alaska. Juvenile salmonids are pelagic and typically surface-oriented, most often 
found in the upper 20 meters of the water column (Beamish et al. 2000). Adult coho salmon tend 
to occur at shallower depths (< 40 meters) than adult Chinook salmon (Walker et al. 2007). 
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Within the action area, four ESUs of coho salmon individuals may occur that are either 
threatened or endangered under the ESA (see Table 7),  and the only designated critical habitat 
that occurs are within estuaries, ports, or harbors where vessel traffic might occur. Juvenile, sub-
adult, and adult life stages are expected to occur throughout the action area. 


While at sea, steelhead occur in pelagic waters principally within 10 meters from the surface, 
though they sometimes travel to greater depths (Light et al. 1989). Within the action area, 11 
DPSs of steelhead individuals may occur that are either threatened or endangered under the ESA 
(see Table 7), and the only designated critical habitat that occurs are within estuaries, ports, or 
harbors where vessel traffic might occur. Juvenile, sub-adult, and adult life stages are expected to 
occur throughout the action area. 


Spatial and temporal distribution and abundance of salmonids within offshore waters of the 
action area are not well understood. Salmonids may pass through waters offshore of the Oregon 
Coast during migrations to or from northern feeding grounds, or may actively feed in these 
waters during certain times of year. Most studies of juvenile salmonid ocean distribution have 
focused on the nearshore environment (within several kilometers of shore), with information on 
salmonids in offshore waters much more limited. One study that included offshore waters by 
Harding et al. (2021) analyzed NMFS salmonid trawl survey data collected in 2010-2015 from 
Heceta Head, Oregon to Pigeon Point (including areas near or in WEAs and proposed cable 
routes). Trawl stations for the study were along transect lines to approximately 20 miles (~32 
km) from shore, although in some years trawls were not conducted at some of the further 
offshore stations. Sampling occurred in June or July and, in some years, fall months. The main 
survey target was juvenile Chinook, although other juvenile and subadult salmonids were 
captured. Catches of juvenile salmonids (less than 250 mm in length) decreased with distance 
from shore, although catches occurred in small numbers at the furthest offshore stations. This 
trend of decreasing abundance with distance from shore was not as clear for subadult salmonids 
(fish greater than 250 mm in length), and steelhead greater than 250 mm generally had the 
highest catches at the trawl stations furthest offshore. Several studies examined adult salmonid 
distribution in the ocean, typically through analysis of recreational and commercial fisheries 
data; however, few studies describe distributions in the offshore ocean environment in the action 
area. Bycatch data from some commercial fisheries demonstrate adult Chinook salmon occur off 
the Oregon coast at depths from near the surface to several hundred meters and, while they are 
more common in areas closer to shore, also occur well into offshore waters (Sabal et al. 2023). In 
summary, available data on salmonid distribution suggest juveniles and adults may be found in 
offshore waters, and abundance may vary by life stage and species.   


The life history of SDPS green sturgeon is summarized by NMFS (2021b). Green sturgeon are 
anadromous and adults of the southern DPS spawn in the upper Sacramento River. After rearing 
in freshwater or the estuary of their natal origin for 1-4 years, SDPS green sturgeon transition to 
the subadult stage and move from estuarine to coastal marine waters. Green sturgeon are benthic 
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feeders, and often feed on invertebrates found in estuary and marine habitats with mud or sand 
substrate (NMFS 2021b). Subadult and adult green sturgeon have a marine and coastal range that 
extends from the Bering Sea, Alaska (Colway and Stevenson 2007) to El Socorro, Baja 
California, Mexico (Rosales-Casian and Almeda-Juaregui 2009). Green sturgeon have been 
observed in large concentrations in the summer and autumn within coastal bays and estuaries 
along the west coast of the U.S., including the Columbia River estuary, Willapa Bay, Grays 
Harbor, San Francisco Bay and Monterey Bay (Huff et al. 2012; Lindley et al. 2008; Lindley et 
al. 2011; Moser and Lindley 2007). Green sturgeon typically occupy depths of 20 to 70 m while 
in marine habitats (Erickson and Hightower 2007, Huff et al. 2011). Therefore, SDPS green 
sturgeon are expected within portions of the action area during project activities, including 
nearshore marine waters and several bays and harbors where vessel transits and surveys of 
potential cable routes may occur. However, green sturgeon are not expected in WEAs, as they 
primarily forage on the seafloor and their depth range is not known to include the depths found 
in the WEAs. 


Critical habitat for SDPS green sturgeon was designated from Monterey Bay north to Cape 
Flattery, Washington, and is restricted to the nearshore areas of the ocean in depths of less than 
60-fathoms. SDPS green sturgeon critical habitat also includes some estuaries, such as Coos Bay 
and Winchester Bay. The action area overlaps with the SDPS green sturgeon critical habitat 
where vessel traffic and surveys along cable routes are expected to occur. 


SDPS eulachon are those that spawn in rivers south of the Nass River in British Columbia to the 
Mad River in California. Larvae are transported rapidly by spring freshets from rivers where 
spawning occurs to estuaries and juveniles disperse onto the continental shelf within the first 
year of life (Hay and McCarter 2000). Eulachon are caught in research trawl surveys beginning 
at age-1+ over the continental shelf off the U.S. West Coast and most often at depths between 50 
and 200 m (NWFSC Eulachon Workgroup 2012) but have been observed to 500 m depth (Hay 
and McCarter 2000). Adult eulachon spend most of their lives in schools between the nearshore 
and the outer continental shelf environments (CDFW 2008). Their potential occurrence in the 
action area is expected within portions of the WEA’s, nearshore areas, and cable routes. 
Eulachon critical habitat exists in several rivers and estuaries in California and Oregon, and does 
not overlap the action area.  


The sunflower sea star occupies intertidal and subtidal marine waters up to at least 450 meters, 
and potentially up to 1,170 meters, deep3 from Adak Island, Alaska, to Bahia Asunción, Baja 
California Sur, Mexico (Lowry et al. 2022, Appendix A). The species is a habitat generalist, 
occurring over sand, mud, and rock bottoms both with and without appreciable vegetation. Prey 
include a variety of epibenthic and infaunal invertebrates, and the species also excavates clams 


                                                
3 https://www.webapps.nwfsc.noaa.gov/data/map 
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from soft substrates. It is a well-known urchin predator and plays a key ecological role in 
controlling urchin populations. Individuals are expected to be present throughout the action area.  


 
ENDANGERED SPECIES ACT 


Effects of the Action  


Under the ESA, “effects of the action” are all consequences to listed species or critical habitat 
that are caused by the proposed action, including the consequences of other activities that are 
caused by the proposed action. A consequence is caused by the proposed action if it would not 
occur but for the proposed action and it is reasonably certain to occur. Effects of the action may 
occur later in time and may include consequences occurring outside the immediate area involved 
in the action (50 CFR 402.02). When evaluating whether the proposed action is not likely to 
adversely affect listed species or critical habitat, NMFS considers whether the effects are 
expected to be completely beneficial, insignificant, or discountable. Completely beneficial 
effects are contemporaneous positive effects without any adverse effects to the species or critical 
habitat. Insignificant effects relate to the size of the impact and should never reach the scale 
where take occurs. Effects are considered discountable if they are extremely unlikely to occur. 


Vessel Collision Risk 


Marine Mammals and Sea Turtles 


Vessel strikes of marine mammals and sea turtles periodically occur along the California and 
Oregon coast. We do not have precise information on the rate at which collisions occur each year 
for specific species; however, vessel collisions are identified as known or possible cause of death 
for several ESA-listed large whales, including fin whales, gray whales, humpback whales, and 
blue whales. We consider the risk of a vessel strike to a Guadalupe fur seal to be extremely low, 
given their nimble maneuverability and our lack of any reports of any injury or death to these 
species due to a vessel strike. Our estimates of vessel strikes of large whales is based on known 
incidents over the past 30 years, and is considered a minimum. However, using a novel 
application of a naval encounter model, researchers estimated ship strike mortality of 
humpbacks, fin whales, and blue whales to be considerably higher than the minimum estimates 
available from stranding records (Rockwood et al. 2017). Whale carcasses can sink and ships 
may not detect a whale strike, although this is more likely to be the case with large container 
vessels and tankers. As described earlier, BOEM has stated that the vessels used for surveys, 
operation and maintenance range between 50 and 100 feet in length (16-30 meters), whereas 
container vessels and tankers can range from around 800 feet (~240 meters) maximum length to 
around 970 to 1,200 feet (and longer), respectively. 
 
Based on the most recent final SAR (2022: Carretta et al. 2023), SRKWs are rarely struck by 
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vessels, and all of the known strikes (or indications of blunt trauma) have been in the Pacific 
Northwest (e.g., Georgia Strait, Haro Strait). Protective management measures to reduce the risk 
of vessel disturbance, auditory masking, and ship strikes in the Pacific Northwest have been put 
into place by NMFS and Canada, which likely have reduced the overall threat to SRKWs 
foraging and migrating in areas commonly used by vessels . In addition, SRKWs are much 
smaller (16-26 feet in length, depending on sex) compared to humpback whales (typically 43-49 
feet in length), so they are likely more nimble, with less surface area to come into contact with a 
vessel. Similarly, sperm whales are rarely reported struck by ships, but there was a report of a 
ship strike in Oregon, and another one with a sablefish longline vessel (at idle speed, no injuries), 
both in 2007. Sperm whales are typically found in deeper waters, which reduces the co-
occurrence with vessel traffic along the U.S. West Coast. From what we have learned from 
sperm whale entanglement in the California drift gillnet fishery, all bycatch events occurred in 
waters deeper than approximately 1,600 meters. Thus, compared to more coastal whale species 
such as humpbacks and gray whales, there is likely reduced spatial overlap between vessels 
associated with this proposed action and sperm whales (and therefore less risk). For the most 
recent 5-year period in the SAR for sperm whales (2013-2017), there were no reported ship 
strikes of sperm whales (Carretta et al. 2023), so while it may be un-reported or underestimated, 
we believe that it is a rare event. Sei whales are distributed far offshore in temperate waters and 
do not appear to be associated with coastal features, which reduces their risk of vessel strikes 
associated with the proposed action, since vessels will typically be traveling from various ports 
ranging from Astoria, OR to San Francisco, CA to the offshore WEAs. That said, there was one 
documented ship strike of a sei whale during the most recent time period in the sei whale 
SAR(2012-2016) summarized in Carretta et al. (2023). 
 
Given that the ENP (and a much smaller number of WNP) gray whales migrate relatively close 
to shore, they are much more vulnerable to vessels traveling to and from ports and harbors, and 
given the wide swath of ports that vessels may travel to and from the WEAs as part of the 
proposed action, this species may be the most vulnerable to vessel strikes. Not surprisingly, 
during the most recent five-year period in the gray whale SARs (2014-2018), serious injury and 
mortality of ENP gray whales attributed to vessel strikes totaled 9 animals, but noting caution 
from Rockwood et al. (2017) in underestimating actual vessel strikes. Given humpback whales’ 
preference for feeding in relatively shallow waters (nearshore to ~200-400 m), they are also 
vulnerable to vessel strikes with 14 whales struck, with most (13.2) resulting in death or serious 
injury, between 2016 and 2020 (nearly 3 whales/year). Carretta et al. (2023) used the Rockwood 
et al. (2017) estimate of 22 humpback whale deaths annually, and prorated mortality/serious 
injury to an estimated 6.45 Central America/Southern Mexico humpback whale stock (as defined 
under the MMPA but assumed for this consultation to be the Central America DPS), with most 
of the reported strikes to occur off California and Oregon (5.98 animals). Similarly, Carretta et 
al. (2023) estimated that 10.15 Mainland Mexico-CA/OR/WA humpback whale stock (assumed 
to be from the Mexico DPS) are killed annually due to vessel strikes. Blue whales are also 
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susceptible to vessel strikes, with significant variability reported from year to year. From 2015-
2019, four blue whale vessel strike deaths were observed (Carretta et al. 2023), and since 2007, 
as many as five individuals have been reported struck in one year (2007). Most of the reported 
strikes have been in southern California or off San Francisco, where blue whales seasonally 
forage close to shipping ports. Again, these values are likely underestimates since detection rates 
of cetacean carcasses are consistently quite low (Carretta et al. 2023). Lastly, fin whales have 
been reported struck by vessels along the U.S. West Coast, with 7 whales killed from 2015-2019 
(Carretta et al. 2023). 
 
In addition, vessels, especially adjacent to the entrance into the ports of San Francisco/Oakland 
have reportedly struck sea turtles, particularly leatherback sea turtles in central California. Off 
California over the last 40 years, approximately 15 leatherbacks have reported stranded due to 
vessel collisions (around 1 every 3 years), and that rate has increased in recent years (R. LeRoux, 
NMFS-SWFSC, unpublished data). Sea turtles rarely strand off Oregon. Loggerhead sea turtles 
are primarily found in the southern California bight, and there are few, if any, documented vessel 
strikes of these relatively small, juvenile turtles. 
 
A marine mammal or sea turtle at the surface could be struck directly by a vessel, a surfacing 
animal could hit the bottom of a vessel, or an animal just below the surface could suffer injuries 
from a propeller. For large whales in particular, the severity of injuries typically depends on the 
size and speed of the vessel (Knowlton and Kraus 2001; Laist et al. 2001; Vanderlaan and 
Taggart 2007). Research has shown that lethality for whales, defined as mortality or serious 
injury, increases with vessel speed with the most dramatic increase in lethality occurring between 
8.6 and 15 knots, where the probability of a lethal injury to a large whale increases from 
approximately 20 percent to nearly 80 percent. At 11.8 knots, the probability of a lethal injury 
declines to below 50 percent (Vanderlaan and Taggart 2007). Because some whale species can 
avoid slower-moving vessels or can survive the collision if they are hit, reducing vessel speed is 
a practical measure for reducing the frequency and severity of collisions between vessels and 
marine mammals. For instance, Wiley et al. (2011) determined that NMFS’ implementation of a 
10-knot speed restriction in North Atlantic right whale Seasonal Management Areas reduced the 
risk of collisions by nearly 60% from the status quo. Less research is available for vessel 
interactions with sea turtles, but Hazel et al. (2007) found that green sea turtles fled less 
frequently and at shorter distances from vessels approaching at higher speeds than at lower 
speeds.  
 
BOEM estimates that as many as 1,964 vessel trips may take place over a 5-year period within 
the action area for the Brookings and Coos Bay WEAs. This includes 204 trips for site 
assessment activities (Table 3), 680 for geophysical (HRG) and geotechnical surveys (Table 4), 
and 1080 trips for biological surveys (Table 5). During the proposed action, BOEM’s BMP states 
that all vessels transiting to and from ports, conducting site characterization studies, surveys, 
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metocean buoy installation, maintenance, or decommissioning will travel at speeds no more than 
10 knots during all related activities. BOEM has included vessel strike avoidance measures in 
their BMPs (Appendix A of the BA) which include, but are not limited to: 1) maintaining a 
vigilant watch for ESA-listed species; 2) maintaining a 500-m minimum separation distance for 
ESA-listed whales or other identified large marine mammal or 100-m from any sea turtle visible 
at the surface (Vessel Strike Avoidance Zone); and 3) adhering to specific strike avoidance 
measures, as detailed in PDC 4 of the BA (Minimize Vessel Interactions with ESA-listed 
species). 
 
Vessels serving the WEAs may be transiting to and from ports in Oregon and California 
(Newport, Coos Bay, Port Orford, Brookings, Crescent City, Humboldt Bay and San Francisco 
Bay). As noted earlier, the action areas for both WEAs overlap numerous critical habitats and 
biologically important areas for large whales and leatherback sea turtles. In addition, we have 
identified areas of vulnerability for ESA-listed whales and leatherbacks to vessel strikes, 
particularly the area within and adjacent to the entrance to San Francisco Bay, where humpbacks, 
blue whales, gray whales, and leatherback turtles are particularly vulnerable especially when 
there are aggregations of prey. 
 
In requiring all vessels operating within the action area to transit at speeds of 10 knots or less, 
regardless of whether they are within State or Federal waters, as well as requiring specific 
conservative BMPs for all vessel operators and crew, the risk of vessel strikes with ESA-listed 
species is greatly reduced, so that vessels strikes are extremely unlikely to occur. As summarized 
earlier, the reduction of vessel speeds significantly reduces the lethality of a strike. In addition, at 
slower speeds, captain, crew, and protected species observers will have more time to observe 
large marine mammals and sea turtles within a Vessel Strike Avoidance Zone and react 
accordingly. For example, if a large whale(s) is detected within 500 m of the forward path of any 
vessel, the operator will steer a course away from the animal(s) or stop their vessel to avoid any 
strike. If a sea turtle is sighted within the vessel’s forward path, the vessel operator must slow to 
4 knots (unless unsafe to do so) and steer away as possible. 
 
While we anticipate the risk of a vessel strike with large whales and leatherbacks to increase 
when vessels are transiting to and from the San Francisco Bay area, we expect that these trips 
may constitute only a fraction of the trips associated with the Brookings and Coos Bay 
WEAs. San Francisco Bay is over 300 mi (480 km) from the Brookings WEA, and over 450 mi 
(724 km) from the Coos Bay WEA. We expect that cost and time may factor into planning for 
site characterization and assessment as well as deployment, maintenance and decommissioning 
of metocean buoys. However, regardless of which specific ports may be used, the 10-knot 
maximum speed requirement and employment of the BMPs for vessel operation, will reduce the 
risk of vessel collisions with ESA-listed species to extremely unlikely, and therefore 
discountable, levels. 
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Marine and Anadromous Fish and Invertebrates 


The only fish or invertebrate species likely to have a possibility of colliding with a vessel or 
propeller are SDPS green sturgeon, especially during Project-related vessel traffic within ports or 
estuaries. The most recent five-year status review for SDPS green sturgeon indicated that ship 
strikes have become a factor affecting the continued existence of SDPS green sturgeon (NMFS 
2021b). In April 2018, a white sturgeon mortality from a propeller strike was documented in the 
Carquinez Strait (Demetras et al. 2020). In early 2020, an interagency team was formed to better 
understand sturgeon mortality associated with propeller and vessel strikes in San Francisco Bay. 
As of February 2021, in less than one year, the group had received reports of 23 sturgeon 
carcasses in the Carquinez Strait from members of the public (NMFS 2021b). Propeller and 
vessel strikes are known to be a limiting factor in the recovery of Atlantic sturgeon on the East 
Coast (Brown and Murphy 2010) and are now a growing concern for SDPS green sturgeon. 


The hull of the vessel itself may hit sturgeon that fail to avoid a vessel and cause injury or 
mortality. It seems likely that the chance of injury and death by impact increases with the 
vessel’s speed and mass, but there is no clear speed in which mortality occurs for different types 
of vessels or for different sizes of sturgeon. Fast vessels have been implicated in shortnose 
sturgeon vessel strikes, but there is no information available to suggest a threshold speed at 
which a sturgeon is injured or killed by a vessel hull. More often observed is evidence that vessel 
strike mortalities occur when a propeller hits a sturgeon. 


Not all fish entrained by a propeller will necessarily be injured or killed. Killgore et al. (2011) in 
a study of fish entrained in the propeller wash from a towboat in the Mississippi River, found 
that 2.4 percent of all fish entrained and 30 percent of shovelnose sturgeon entrained showed 
direct signs of propeller impact (only estimated for larger specimens). The most common injuries 
were a severed body/severed head, and lacerations. This is consistent with injuries reported for 
sturgeon carcasses in the Carquinez Strait of San Francisco Bay (Demetras et al. 2020) and other 
studies on Atlantic sturgeon (Balazik et al. 2021, Brown and Murphy 2010). 


Killgore et al. (2011) found that the probability of propeller-induced injury (i.e. propeller contact 
with entrained fish) depends on the propeller's revolution per minute (RPM) and the length of the 
fish. Simply put, the faster the propeller revolves around its axis, the less time a fish has to move 
through the propeller without being struck by a blade. Similarly, the longer the fish is, the longer 
time it needs to move through the propeller, thereby increasing the chance that a blade hits it. 
Because the amount of vessel traffic is expected to be relatively small within the areas (estuaries 
or embayments) where green sturgeon from the southern DPS are expected to be most common, 
and because of a 10-knot vessel speed limit, NMFS expects that vessel or propeller collisions for 
marine and anadromous fish and invertebrates will be extremely unlikely, and therefore 
discountable. 
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Noise 


Here we consider the effects of noise from proposed activities on ESA-listed species. In order for 
a sound to be potentially disturbing or injurious, it must be able to be heard by an animal. Effects 
on an animal’s hearing ability or disturbance can result in disturbance of important biological 
behaviors, including migration, feeding, communication, and breeding. Expected noise sources 
associated with geophysical and geotechnical surveys include propulsion (vessels, AUVs, 
ROVs), geotechnical equipment (see Table 1), and HRG equipment (see Table 11). 


The vessels used for the proposed action will produce low-frequency, broadband underwater 
sound below 1 kHz (for larger vessels), and higher-frequency sound between 1 kHz to 50 kHz 
(for smaller vessels), although the exact level of sound produced varies by vessel type. A study 
of sounds produced by a 150 ft long HRG survey vessel on the U.S. East Coast found propulsion 
and dynamic positioning thruster noise varied from 9.5 Hz to several kHz (Rand Acoustics 
2024). This study measured vessel noise at 126.5 dBrms re 1uPa at 0.5 nautical miles (NM); 
vessel noise was highly audible from 2 NM, but audible and measurable up to 4 NM from the 
vessel.  


While noise produced by propulsion as well as HRG equipment for seafloor mapping (e.g., 
multi-beam) is fairly continuous, geotechnical sampling and some seismic survey sources 
produce noise intermittently, often at much higher levels. Seismic equipment such as sparkers 
produce acoustic expansion pulses (i.e., impulses) that are typically transient, brief (less than 1 
second), broadband, possibly repetitive, and consist of high peak sound pressure (SPLpeak) with 
rapid rise time and rapid decay (Popper et al. 2019). Impulsive sources near the seafloor can 
generate substrate waves that may travel great distances, especially at very low frequencies.   


Hearing ranges for ESA-listed species expected within the action area vary considerably. Baleen 
whales hear lower frequency sounds, while sperm whales and some marine fish species hear 
higher frequency sounds (Table 8). Hearing and acoustic perception in sea turtles as well as most 
marine and anadromous fish and invertebrates is within a much lower-frequency range. 


Our analysis of the potential for physical injury (i.e., PTS, or permanent hearing damage) to 
ESA-listed marine mammals, sea turtles, fish, and invertebrates focused on potential impacts 
from HRG surveys, since noise from propulsion and geotechnical equipment are not anticipated 
to physically impair these species (as discussed further below). Table 11 provides a summary of 
PTS exposure distances (in meters) for marine mammals and sea turtles from mobile HRG 
sources towed or moving autonomously at a speed of 4.5 knots, as well as the Onset of Physical 
Injury distance from an impulse source for fish. Source levels and frequencies of HRG 
equipment were measured under controlled conditions and represent the best available 
information for HRG sources (Crocker and Fratantonio 2016). BOEM produced the maximum 
impact scenarios, using the highest power levels and the most sensitive frequency settings for 
each hearing group. A geometric spreading model, together with calculations of absorption of 
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high frequency acoustic energy in sea water, when appropriate, was used to estimate injury and 
disturbance distances for ESA-listed species. Because the spreadsheet and geometric spreading 
models do not consider the tow depth and directionality of the sources, these are likely 
overestimates of the distances at which actual injury and disturbance could occur. All sources 
were analyzed at a tow speed of 4.5 knots, and some equipment (multi-beam echosounder, 
CHIRP sub-bottom profiler, etc.) are expected to be primarily operated from an AUV and 
concentrate noise near the bottom of the ocean. 


Due to the different hearing sensitivities of different species groups, NMFS uses different sets of 
acoustic thresholds to consider effects of noise on ESA-listed species. Below, we present 
information on thresholds considered for ESA-listed whales, Guadalupe fur seals, sea turtles, fish 
and invertebrates considered in this consultation. 


ESA-listed Whales and Otariids (Guadalupe fur seals) 
NMFS’ Technical Guidance for Assessing the Effects of Anthropogenic Noise on Marine 
Mammal Hearing compiles, interprets, and synthesizes the scientific literature to produce 
acoustic thresholds to assess how anthropogenic sound affects the hearing of all marine 
mammals under NMFS’ jurisdiction (NMFS 2018). Specifically, the guidance identifies the 
received levels, or thresholds, at which individual marine mammals are predicted to experience 
temporary or permanent changes (onset of temporary threshold shift (TTS) or permanent 
threshold shift (PTS), respectively) in their hearing sensitivity for acute, incidental exposure to 
underwater anthropogenic sound sources. These thresholds (Table 8) represent the best available 
scientific information on acoustic impacts for marine mammals. We note that NMFS is in the 
process of developing technical guidance for assessing the effects of underwater anthropogenic 
sound on marine mammal behavioral disturbance (currently being peer-reviewed).  
 
These thresholds are a dual metric for impulsive sounds; with one threshold based on peak sound 
pressure level (0-pk SPL) that does not incorporate the duration of exposure, and another based 
on cumulative sound exposure level (SELcum) that does incorporate exposure duration. The two 
metrics also differ in regard to considering information on species hearing. The cumulative 
sound exposure criteria incorporate auditory weighting functions, which estimate a species 
group’s hearing sensitivity, and susceptibility to TTS and PTS, over the exposed frequency 
range, whereas peak sound exposure level criteria do not incorporate any frequency dependent 
auditory weighting functions. 
 
Potential for Injury: As shown in Table 11, for marine mammals expected to occur in the 
proposed action area, the distances at which PTS might occur are small, ranging from 0 to ~13 
meters. Considering the cumulative threshold (24-hour exposure) noise levels, the equipment 
resulting in the greatest horizontal range (in meters) to the marine mammal PTS threshold is the 
sparker (12.7 m for baleen whales, 0.2 m for sperm whales and 0.1 m for Guadalupe fur seals). 
Animals in the survey area during the HRG surveys are extremely unlikely to incur any hearing 
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impairment due to the characteristics of the sound sources, considering the source levels and 
generally very short pulses and duration. Individuals would have to make a very close approach 
and also remain very close to vessels operating these sources (<13 meters) in order to receive 
multiple exposures at relatively high levels, as would be necessary to have the potential to result 
in any hearing impairment. In reality, a whale swimming through the beam of devices used in 
HRG surveys moves in different directions, thus rarely making its way through the beam center. 
The purpose of PDC 3 is to minimize the impacts during geophysical survey operations; 
therefore, prior detection of a whale and shut down procedures will mitigate impacts to any ESA-
listed marine mammals in the area. Finally, the restricted beam shape of many of the HRG 
survey devices planned for use makes it extremely unlikely that an animal would be exposed 
more than briefly during the passage of the vessel.  
 
We note that the mitigation and monitoring proposed in PDC 3 is intended to reduce exposure of 
marine mammals and sea turtles to towed sound sources. Since AUVs are operated 
independently from the vessel, the use of PSOs and Clearance/Shutdown zones is not proposed 
by BOEM for use of AUVs. AUVs typically operate at speeds from 2-6 knots; they travel at 
around 3.5 knots during survey operations, and they have a 60-80 hour endurance. As described 
in BOEM’s March 19, 2024, memorandum to NMFS regarding an Equinor/Atlas Wind site 
characterization survey plan, AUVs typically fly at 40 feet (~12 meters) or less above the 
seafloor. AUVs could be deployed in conjunction with UTPs, which operate at low power and 
produce very short pings, only when interrogated. BOEM states that an AUV can run many 
geophysical sensors at once and typically would consist of a multibeam echosounder (mobile, 
non-impulsive intermittent sound source), side-scan sonar (mobile, non-impulsive intermittent 
sound sound), magnetometer, and a sub-bottom profiler (mobile, impulsive intermittent sound 
source). Although some sub-bottom profilers are expected to be onboard AUVs, and therefore 
operating near the seafloor, we assume boomers and sparkers will be towed behind survey 
vessels, likely within 5 meters of the ocean surface (see Crocker and Fratantonio 2016). We 
assume that the lessees may use any or all of these HRG sources, but that the use of boomers, 
bubble guns, and sparkers will not be used by lessees on AUVs; so, this will not be further 
analyzed in this consultation.  
 
For HRG survey devices that are associated with the use of AUVs, sound levels are expected to 
be concentrated at the sea floor, and not transmitted throughout the water column, reducing the 
risks of exposure to high levels of sound for ESA-listed marine mammals that may be in the 
vicinity of AUVs. For towed HRG surveys, the potential for exposure to noise that could result 
in PTS is further reduced by the Clearance Zone (600 m) and Shutdown Zone (500 m) and the 
use of PSOs to call for a shutdown of equipment operating within the hearing range of ESA-
listed whales and sea turtles should they be detected. Given the bottom-orientation of HRG 
sound sources used with AUVs, and the shutdown requirements when ESA-listed marine 
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mammals are sighted within 500 meters of towed HRG surveys, the risk of PTS occurring for 
any marine mammals from HRG surveys is extremely unlikely. 
 
Ruppel et al. (2022) used physical criteria (e.g., sound source level, transmission frequency, 
directionality, beam width and pulse repetition rate) to analyze the effects of various HRG 
sources on marine mammals; specifically, whether the sound levels received by marine 
mammals cause certain behavioral responses. Four tiers were developed to inform regulatory 
evaluation, with Tier 1 and Tier 2 including high-energy air guns, which are not included in the 
proposed action. Tier 4 includes most HRG sources, which are considered unlikely to result in 
the incidental take of marine mammals and are therefore considered de minimis. BOEM included 
in the proposed action for this consultation the use of AUVs, UTPs, USBLs, ADCPs, acoustic 
releases, ROVs, and similar technology in this category (Table 8 in BOEM 2024). Tier 3 in 
Ruppel et al. (2022) included most non-airgun impulsive HRG seismic surveys, which may not 
meet the de minimis category without an analysis of factors such as radiated sound pressure 
levels, beam patterns, beam width, directionality, etc. .Within Tier 3, BOEM is including 
medium penetration sub-bottom profilers as part of the proposed action, and is applying PDC 3 
as its mitigation and monitoring, including required use of PSOs, shutdown and clearance zones 
for towed systems.  
 
As summarized in the BA, the exposure distances from the CHIRP sub-bottom profiler for 
baleen whales and mid-frequency toothed whales (e.g., sperm whales and SRKWs) for the 
potential for injury (PTS) is 1.2 meters and 0.3 meters respectively. For otariids (i.e., Guadalupe 
fur seals) the PTS exposure distance from this sound source is effectively zero, indicating that  
Guadalupe fur seals are not at risk of injury from the CHIRP sub-bottom profiler. Even though 
the application of PDC 3 is not proposed for AUVs, the potential for injury to ESA-listed whales 
when the CHIRP sub-bottom profiler is deployed from an AUV is extremely unlikely, given the 
small PTS threshold distance (less than 2 meters). In addition, since AUVs primarily operate in 
deeper waters and at depths of ~12 meters or less above the seafloor, with bottom-oriented 
directionality, the likelihood that an ESA-listed marine mammal will be anywhere near the sound 
source is extremely low.  
 
For the multibeam echosounder (100 kHz), the exposure distance for the potential for injury 
(PTS) for toothed whales only is 0.5 meters, with no risk of injury to baleen whales and otariids 
(i.e., Guadalupe fur seals). As mentioned above, BOEM is applying PDC 3 as its mitigation and 
monitoring, including required use of PSOs, shut-down and clearance zones for towed systems. 
Even though the application of PDC 3 is not proposed for AUVs, the potential for injury to ESA-
listed toothed whales when the multibeam echosounder is deployed from an AUV is extremely 
unlikely, given the small PTS threshold distance (less than 1 meters), and expected operation 
near the seafloor with bottom-oriented directionality.  
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The general frequency range for vessel noise (10 to 1000 Hz) overlaps with the generalized 
hearing range for blue, fin, sei, humpback (7 Hz to 35 kHz) and sperm whales (150 Hz to 160 
kHz) and would therefore be audible to these species. Vessels without ducted propeller thrusters 
would produce levels of noise of 150 to 170 dB re 1 μPa-1 meter at frequencies below 1,000 Hz, 
while the expected sound-source level for vessels with ducted propeller thrusters level is 177 dB 
(RMS) at 1 meter (BOEM 2015, Rudd et al. 2015). The description of the proposed action did 
not specify whether vessels would have ducted propeller thrusters, but given that these ducted 
propeller thrusters produce louder sounds into the water column, we assume that vessels would 
use these thrusters in order to avoid underestimating the effects. For ROVs, source levels may be 
as high as 160 dB (BOEM 2021). Given that the noise associated with the operation of project 
vessels is below the thresholds that could result in injury (Table 8), no injury is expected. 
 
Potential for TTS: As discussed earlier, marine mammals exposed to high intensity sound 
repeatedly or for prolonged periods of time can experience hearing threshold shift, which is the 
loss of hearing sensitivity at certain frequency ranges. Animals may experience TTS, in which 
their hearing threshold would recover over time, and thus, TTS is not considered an injury 
(NMFS 2018). In general, TTS can last from a few minutes to days, be of varying degree, and 
occur across different frequency bandwidths, all of which determine the severity of the impacts 
on the affected individual. Thus, the impact of TTS depends on the frequency and duration of 
TTS, as well as the biological context in which it occurs. TTS of limited duration, occurring in a 
frequency range that does not coincide with that used for recognition of important acoustic cues, 
would have little to no effect on an animal’s fitness. TTS of a sufficient degree can manifest as 
behavioral harassment, as reduced hearing sensitivity and the potential reduced opportunities to 
detect important signals (conspecific communication, predators, prey) may result in behavior 
patterns that would not otherwise occur. Repeated sound exposures that lead to TTS could cause 
PTS.  
 
Table 8 shows the impulsive acoustic thresholds identifying the onset of PTS and TTS for the 
various hearing groups of marine marine mammals. Exposure to high intensity sound pressure 
levels that may result in PTS versus TTS differ by around 6 dB re 1µPa, depending on the 
hearing group. While there is a low probability of temporary changes in hearing from exposure 
to some of the more intense sound sources associated with HRG, given the most recent data and 
guidance, animals would have to be very close and remain near sources for many repeated pings 
to receive overall exposures sufficient to cause the onset of TTS (NMFS 2018; Finneran and 
Schlundt 2010). In other words, an animal would have to approach closer to the source or remain 
in the vicinity of the sound source appreciably longer to increase the received sound exposure 
levels. The mitigation and monitoring required in PDC 3 is intended to reduce the risk of 
behavioral disturbance to marine mammals exposed to high intensity sound associated with the 
HRG surveys; this level of protection will also minimize any risk of a marine mammal incurring 
TTS. While PDC 3 does not apply to HRG equipment operated from an AUV, AUVs primarily 
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operate in deeper waters and at depths of ~12 meters or less above the seafloor, with bottom-
oriented directionality. If behavioral responses typically include the temporary avoidance that 
might be expected (see below), the potential for TTS is extremely low so as to be discountable 
relative to the proposed operation of HRG survey equipment.  
 
Masking: Masking is the obscuring of sounds of interest to an animal by other sounds, typically 
at similar frequencies. Marine mammals are highly dependent on sound, and their ability to 
recognize sound signals amid other sounds is important in communication and detection of both 
predators and prey (Tyack 2000). Although masking is a phenomenon which may occur 
naturally, the introduction of loud anthropogenic sounds into the marine environment at 
frequencies important to marine mammals increases the severity and frequency of the occurrence 
of masking. In the open ocean, ambient noise levels are between about 60 and 80 dB re 1 μPa in 
the band between 10 Hz and 10 kHz due to a combination of natural (e.g., wind) and 
anthropogenic sources (Urick 1983), while inshore noise levels, especially around busy ports, 
can exceed 120 dB re 1 μPa. When the noise level generated from an activity is above the sound 
of interest to marine life, and in a similar frequency band, masking could occur. This analysis 
assumes that any sound that is above ambient noise levels and within an animal’s hearing range 
may potentially cause masking. However, the degree of masking increases with increasing noise 
levels; a noise that is just detectable over ambient levels is unlikely to cause any substantial 
masking. 
 
The components of background noise that are similar in frequency to the signal in question 
primarily determine the degree of masking of that signal. In general, masking effects are 
expected to be less severe when sounds are transient (such as with HRG surveys) than when they 
are continuous. Masking is typically of greater concern for those marine mammals that 
communicate using low-frequency sound, such as baleen whales, because of the long distance 
these sounds propagate. Of the mobile HRG sources included in BOEM’s proposed action, 
boomers, sparkers, bubble guns and the CHIRP sub-bottom profiler operate in the low to mid-
frequency range (2.7 to 5.7 kHz). NMFS has previously concluded (86 FR 22160, 88 FR 48196, 
NMFS 2022a) that marine mammal communications would not likely be masked appreciably by 
HRG surveys given the directionality of the signals for most HRG survey equipment types 
considered in this proposed action, and the brief period short duration of the period when an 
individual marine mammal is likely to be within its beam. Based on this, we conclude that any 
effects on masking of ESA-listed whales resulting from the proposed action will be insignificant. 
 
Potential for Disturbance: The distances at which animals might be disturbed depend on the 
equipment and the species present (Table 12). The range of disturbance distances for all ESA-
listed marine mammal species expected to occur in the proposed action area ranges from 40 to 
502 meters, with sparkers producing the upper limit of this range. Given that the distance to the 
160 dB re 1μPa rms threshold extends slightly (2 m) beyond the required Shutdown Zone, it is 
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possible that ESA-listed whales will be exposed to potentially disturbing levels of noise during 
the surveys considered as part of the proposed action.  
 
For the CHIRP sub-bottom profiler, the maximum disturbance distance for all whales and 
Guadelupe fur seals is 282 meters. We assume that for sub-bottom profilers used on towed 
systems, PSOs (and clearance and shut-down zones) will be employed to avoid significant 
behavioral responses of marine mammals exposed to the sound source from sub-bottom 
profilers.  
 
The maximum disturbance distance from the multibeam echosounder is 370 meters for toothed 
whales. Since high frequency sounds are outside of the hearing range of baleen whales and 
Guadalupe fur seals, we assume they would be unaffected and undisturbed. As mentioned earlier, 
sperm whales are primarily found in submarine canyons and deep waters offshore, and likely 
will not be exposed to a multibeam echosounder placed on an AUV in the 100 kHz frequency 
range. SRKWs however, are coastal species and could be exposed to sound pressure levels 
emitted by the echosounder, particularly when foraging and/or migrating between and within 
areas with high conservation value during April through October and in depth ranges of 200 
meters or less, as described in the SRKW biological report to support revised critical habitat 
(NMFS 2021a). Satellite telemetry and acoustic detections of SRKWs showed high-use areas, 
primarily off the Washington outer coast with occasional use of areas off Oregon and California. 
Therefore, SRKWs could be present in the area where multibeam echosounders may be 
operating from an AUV. 
 
We reviewed the marine site characterization plans submitted to date by lessees for surveying 
areas off California and considered the March 19, 2024, memorandum from BOEM to NMFS. 
Using NMFS’ level B harassment isopleth calculator and the sound sources for operation of the 
AUV and UTP devices proposed by lessees, disturbance distance for marine mammals in one of 
the California plans was within 45-48 meters of the AUV and UTP devices. The AUVs are 
transitory and used intermittently for a few seconds at a time, and the acoustic sources are 
intended to map the seafloor, so sounds will be directionally facing downward. In addition, 
AUVs primarily operate in deeper waters and at depths of ~12 meters or less above the seafloor. 
Thus, marine mammal species such as SRKWs and humpback whales that are targeting pelagic 
prey such as salmonids, sardines, anchovies and herring will likely be undisturbed by AUVs and 
UTPs. If behavioral responses typically include the temporary avoidance that might be expected 
(see below), the potential for disturbance is extremely low so as to be discountable relative to the 
proposed operation of HRG survey equipment.  
 
As determined in our interim guidance on the ESA term “harass” (NMFS 2016a), we interpret it 
to mean “create the likelihood of injury to wildlife by annoying it to such an extent as to 
significantly disrupt normal behavioral patterns which include, but are not limited to, breeding, 
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feeding, or sheltering.” We have determined that, in this case, the exposure to noise above the 
MMPA Level B harassment threshold (160 dB re 1μPa rms) will result in effects that are 
insignificant. We expect that the result of this exposure would result in, at worst, a temporary 
avoidance of the area with underwater noise louder than this threshold, which is a reaction that is 
considered to be of low severity with no lasting biological consequences (e.g., Southall et al. 
2007). The noise sources of concern will be moving. This means that any co-occurrence between 
a whale, even if it is stationary, will be brief and temporary. Given that exposure will be short 
(no more than a few seconds, given that the noise signals themselves are short and intermittent 
and because the vessel towing the noise source is moving) and that the reaction to exposure is 
expected to be limited to changing course and swimming away from the noise source only 
far/long enough to depart the ensonified area (502 m or less, depending on the noise source), the 
effect of this exposure and resulting response will be so small that it will not be able to be 
meaningfully detected, measured, or evaluated with respect to the effect to an animal’s health 
and fitness; and therefore, is insignificant. As described above, the use of HRG sources from 
AUVs will generally limit the range and extent of potential exposure of marine mammals to 
elevated sound levels given the bottom-orientation and directionality associated with those 
activities. Visual monitoring requirements of a 500-m exclusion zone for ESA-listed large 
whales, together with limited exposure to elevated sound levels and response for ESA-listed 
marine mammals that is anticipated, even if animals are not detected within the monitoring and 
exclusion zone, will ensure that any potential effects to these species related to disturbance from 
noise generated by HRG survey equipment from towed surveys will be reduced to insignificant 
levels.  


Vessel noise has the potential to disturb marine mammals and elicit an alerting, avoidance, or 
other behavioral reaction. These reactions are anticipated to be short-term, likely lasting the 
amount of time the vessel and the whale or other marine mammal are in close proximity 
(Watkins 1981; Richardson et al. 1995; Magalhães et al. 2002), and not consequential to the 
animals. Additionally, short-term masking could occur. Masking by passing ships or other sound 
sources transiting the action area would be short term and intermittent, and therefore unlikely to 
result in any substantial costs or consequences to individual animals or populations. 


Based on the best available information, ESA-listed whales and Guadalupe fur seals are either 
not likely to respond to vessel noise that is expected to be generated by the proposed action or 
are not likely to measurably respond to it in ways that would significantly disrupt normal 
behavior patterns that include, but are not limited to, breeding, feeding or sheltering. Exposure 
will be generally short and temporary and any reaction to exposure to vessel noise is expected to 
be limited. The effect of this exposure and resulting response will be so small that it will not be 
able to be meaningfully detected, measured, or evaluated with respect to an animal’s health and 
fitness, and therefore, is insignificant. 
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Table 8. Impulsive acoustic thresholds identifying the onset of PTS and TTS for marine 
mammals (NMFS 2018). 


Hearing Group Generalized 
Hearing Range 


PTS Onset Thresholds 
(Received Level) 


TTS Onset Thresholds 
(Received Level) 


Low-Frequency 
Cetaceans (LF: 
baleen whales) 


7 Hz to 35 kHz 219 dB re 1µPa 


183 dB re 1µPa2sec 


213 dB re 1µPa 


179 dB re 1µPa2sec 


Mid-Frequency 
Cetaceans (MF: 
sperm whales) 


150 Hz to 160 kHz 230 dB re 1µPa 


185 dB re 1µPa2sec 


224 dB re 1µPa 


 178 dB re 1µPa2sec 


Otariid Pinnipeds 
(Underwater) 


60 Hz to 39 kHz 232 dB re 1µPa 


203 dB re 1µPa2sec 


226 dB re 1µPa 


199 dB re 1µPa2sec 


 
 
Sea Turtles 
In order to evaluate the effects of exposure to the survey noise by sea turtles, we rely on the 
available scientific literature. Sea turtles are low frequency hearing specialists, typically hearing 
frequencies from 30 Hz to 2 kHz, with a range of maximum sensitivity between 100 to 800 Hz 
(Ridgway et al. 1969; Lenhardt 1994; Bartol et al. 1999; Lenhardt 2002; Bartol and Ketten 
2006). Currently the best available data regarding the potential for noise to cause behavioral 
disturbance come from studies by O’Hara and Wilcox (1990) and McCauley et al. (2000), who 
experimentally examined behavioral responses of sea turtles in response to seismic airguns. 
When exposed to sound pressure levels of around 175 to 176 dB re 1μPa (rms) in a shallow 
canal, loggerhead turtles exhibited avoidance behavior (O’Hara and Wilcox 1990), while 
McCauley et al. (2000) reported a noticeable increase in swimming behavior for both green and 
loggerhead turtles at received levels of 166 dB re 1 μPa. Both species displayed increased 
swimming speed and increasingly erratic behavior when sound pressure levels increased to 175 
dB re 1μPa. Based on these two studies, we assume that sea turtles may exhibit a behavioral 
response when exposed to received levels of 175 dB re 1 μPa and higher (Table 9). 
 
In order to evaluate the effects of exposure to the survey noise by sea turtles that may result in 
physical impacts, we relied on the available literature related to the noise pressure levels that 
would be expected to result in sound-induced hearing loss (i.e., TTS or PTS). We relied on the 
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U.S. Navy’s programmatic approach (Phase III) evaluating the environmental effects of their 
military readiness activities and estimating the acoustic thresholds for PTS and TTS when sea 
turtles were exposed to impulsive sounds (U.S. Navy 2017). 
 
In order to estimate received levels from airguns and other impulsive sources expected to 
produce TTS in sea turtles, the U.S. Navy compiled all sea turtle audiograms available in the 
literature in order to create a composite audiogram for sea turtles as a hearing group. Since these 
data were insufficient to successfully model a composite audiogram via a fitted curve as was 
done for marine mammals, median audiogram values were used in forming the hearing to TTS. 
Data from fishes were used since there is currently no data on TTS for sea turtles, and fish are 
considered to have hearing more similar to sea turtles than marine mammals (Popper et al. 2014). 
Assuming a similar relationship between TTS onset and PTS onset (considering the available 
data for humans and marine mammals), an extrapolation to PTS susceptibility of sea turtles was 
made based on methods proposed by Southall et al. (2007). From these data and analyses, dual 
metric thresholds were established similar to those for marine mammals, one threshold based on 
0-peak SPL that does not incorporate the auditory weighting function nor the duration of 
exposure, and another based on SELcum that incorporates both the auditory weighting function 
and the exposure duration (Table 9). 
 
Potential for Injury: None of the equipment being operated for these surveys that overlaps with 
the hearing range (30 Hz to 2 kHz) for sea turtles has source levels loud enough to result in PTS 
or TTS based on the peak or cumulative exposure criteria (Table 11). Therefore, physical effects 
to sea turtles are extremely unlikely to occur, and are discountable. 
 
Potential for Disturbance: The distances at which sea turtles might be disturbed by survey 
equipment are listed in Table 12. The range of disturbance distances for all ESA-listed sea turtle 
species expected to occur in the proposed action area ranges from 40 to 90 meters, with sparkers 
producing the upper limit of this range.  


As explained earlier, we assume that sea turtles would exhibit a behavioral response when 
exposed to received levels of 175 dB re 1μPa RMS that are within their hearing range (below 2 
kHz). For boomers and bubble guns, the distance to this threshold is 40 m; for sparkers, the 
distance is 90 m; and for CHIRPs, the distance is 50 m. Therefore, a sea turtle would need to be 
within 90 m of the source to be exposed to potentially disturbing levels of noise. We expect that 
sea turtles would react to this exposure by swimming away from the sound source; this would 
limit exposure to a short time period, including the few seconds it would take an individual to 
swim away to avoid the noise. 


The risk of exposure to potentially disturbing levels of noise is reduced by the use of PSOs to 
monitor for sea turtles. As required by PDC 3 (Appendix A of BOEM (2024)), a Clearance Zone 
of 600 m in all directions must be monitored for ESA-listed species during HRG surveys 
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operating and towing equipment at a frequency of less than 180 kHz. At the start of a survey, 
equipment cannot be turned on until the Clearance Zone is clear for at least 30 minutes. This 
requirement is expected to reduce the potential for sea turtles to be exposed to noise that may be 
disturbing. Because the area where increased underwater noise will be experienced is transient 
and therefore will only be experienced in a particular area for a few seconds, we expect any 
effects to behavior to be minor and limited to a temporary disruption of normal behaviors, 
temporary avoidance of the ensonified area, and minor additional energy expenditure spent while 
swimming away from the area. As described earlier, mitigation and monitoring described in PDC 
3 will not be required for HRG surveys using AUVs. The CHIRP sub-bottom profiler is the only 
HRG source that may be used on AUVs and may disturb sea turtles within a maximum of 50 
meters of the sound source. Since AUVs primarily operate in deeper waters and at depths of ~12 
meters or less above the seafloor, the likelihood that a sea turtle will be anywhere near the sound 
source is extremely low. Sea turtles foraging off Oregon are targeting prey in the mid to upper-
water column and would therefore not be disturbed by HRG sources operated by an AUV.  
Using NMFS’ level B harassment isopleth calculator and the sound sources for operation of the 
AUV and UTP devices proposed by lessees, disturbance distance for sea turtles in one of the 
California plans was within 9 meters.  


Given the intermittent and short duration of exposure to any potentially disturbing noise from 
HRG equipment, major shifts in habitat use or distribution or foraging success are not expected. 
Effects to individual sea turtles from brief exposure to potentially disturbing levels of noise are 
expected to be minor and limited to a brief startle, short increase in swimming speed and/or short 
displacement, and will therefore have little to no effect on their health and fitness that can be 
meaningfully measured, detected or evaluated; and therefore, effects are insignificant. 


Per Anderson (2021), ESA-listed turtles could be exposed to a range of vessel noises within their 
hearing abilities. Depending on the context of exposure, potential responses of leatherback and 
loggerhead sea turtles to vessel noise disturbance would include startle responses, avoidance, or 
other behavioral reactions, and physiological stress responses. Very little research exists on sea 
turtle responses to vessel noise disturbance. Currently, there is nothing in the available literature 
specifically aimed at studying and quantifying sea turtle response to vessel noise. However, a 
study examining vessel strike risk to green sea turtles suggested that sea turtles may habituate to 
vessel sound and may be more likely to respond to the sight of a vessel rather than the sound of a 
vessel, although both may play a role in prompting reactions (Hazel et al. 2007). Regardless of 
the specific stressor associated with vessels to which turtles are responding, they only appear to 
show responses (avoidance behavior) at approximately 10 m or closer (Hazel et al. 2007). 


Therefore, the noise from project vessels is not likely to affect sea turtles from further distances, 
and disturbance may only occur if a sea turtle hears a vessel nearby or sees it as it approaches. 
These responses appear limited to non-injurious, minor changes in behavior based on the limited 
information available on sea turtle response to vessel noise. 
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For all of these reasons above, vessel noise that is expected to be generated by the proposed 
action is expected to cause only minimal disturbance to sea turtles. If a sea turtle detects a vessel 
and avoids it or has a stress response from the noise disturbance, these responses are expected to 
be temporary and only endure while the vessel transits through the area where the sea turtle 
encountered it. Therefore, sea turtle responses to vessel noise disturbance are considered 
insignificant (i.e., so minor that the effect cannot be meaningfully evaluated), and a sea turtle 
would be expected to return to normal behaviors and stress levels shortly after the vessel passes 
by the animal. 
 
Table 9. Impulsive acoustic thresholds identifying the onset of PTS, TTS and behavioral 
response for sea turtles (U.S. Navy 2017). 


Hearing Group Generalized 
Hearing Range 


PTS Onset TTS Onset Behavioral 
Response 


Sea Turtles 30 Hz to 2 kHz 230 dB re 1µPa 
Peak 


204 dB re µPa2-
sec cSEL 


226 dB re 1 µPa 
Peak 


189 dB re 1 
µPa2-sec cSEL 


175 dB re 1 µPa 
(rms) 


 
Marine and Anadromous Fish and Invertebrates  
To date, studies indicate that hearing ranges of most marine and anadromous fishes do not extend 
below 50 Hz or above 4 kHz (Mann et al. 2001, Kasumyon 2005, Chapuis et al. 2019). Hearing 
in the infrasound (<20 Hz) range has been documented for a few species, including Atlantic 
salmon (Knudson et al. 1992) and Atlantic cod (Astrup and Møhl 1998). Hearing in the 
ultrasound range (>20 kHz) is currently only documented in clupeids (e.g., herrings, shads) and 
Atlantic cod (Mann et al. 2001), with the highest frequency physiological sensitivity in American 
shad (180 kHz; Mann et al. 1998). However, hearing thresholds for less than 100 fish species 
(~0.3% of known fish species) have been determined, and this does not include all ESA-listed 
species expected to be within the action area (Kasumyon 2005, Neenan et al. 2016; Table 9). 
Many fish species, including salmonids and sturgeon species, are well adapted to detecting lower 
frequency sounds (<1 kHz), which overlap with sound frequencies from activities such as 
shipping or dredging (Neenan et al. 2016). Fishes residing in environments where there is little 
light, such as the deep sea, may have a greater reliance on sound to sense their environments 
(Marshall 1967); however, ESA-listed fish species are unlikely to be found in the deep sea 
portions of the action area.  
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Many fish species sense particle motion rather than sound pressure; however, some fish species 
wherein the swim bladder is directly involved in hearing (e.g., clupeids) can detect both types 
(Popper et al. 2019). Fishes with a swim bladder generally have better sensitivity to sound and 
can detect higher frequencies than fishes without a swim bladder (Popper & Fay 2011; Popper et 
al. 2014). Salmonids and green sturgeon have swim bladders, but are likely to only sense particle 
motion, so these species may have roughly similar hearing ranges. Hearing for some of these 
species have been studied but full hearing ranges are not yet established (Table 10). Eulachon do 
not possess a swim bladder (Gustafson et al. 2022), which likely makes them comparatively less 
sensitive to noise impacts; however, the hearing range for this species is currently unknown. 
 
Recent studies have revealed that a wide diversity of invertebrates are also sensitive to sounds, 
especially via sensory organs whose original function is to allow maintaining equilibrium in the 
water column and to sense gravity (Solé et al. 2023). Some invertebrates change their behavior 
when exposed to chronic shipping noise (Murchy et al. 2019). Cephalopods (Packard et al. 1990) 
and crustaceans (Heuch & Karlsen 1997) possess acute infrasound sensitivity, while some 
bivalves can detect sound over a range similar to many fishes (e.g., 30 - 1000 Hz; Sole´ et al. 
2023). Hearing thresholds for sea stars (members of phylum echinodermata) have not yet been 
established, although Solan et al. (2016) demonstrated that some echinoderms can detect sounds.  
 
There are no criteria developed for considering noise effects to ESA-listed fish or invertebrates 
from geophysical and geotechnical surveys such as those in the proposed action. However, for 
seismic survey impulse sources (e.g., boomers, sparkers), it is reasonable to use the criteria 
developed for impact pile driving and explosives when evaluating the effects of exposure of fish 
to this equipment. Unlike pile driving, however, which produces repetitive impulsive noise in a 
single location, the geophysical survey sound sources are moving; therefore, the potential for 
repeated exposure to multiple pulses is much lower when compared to pile driving. We expect 
those ESA-listed fish exposed to noise disturbance to move away from the sound source; 
however, avoidance may not always occur. NMFS’ observations during impact pile driving 
activities indicate salmonids startle but may not necessarily flee from the noise source, and at 
times move toward pile driving to seek shelter (personal communication, Mike Kelly, 2020). 
Depending on the direction a given fish and the noise source move in relation to one another, 
exposure may be very brief or prolonged. NMFS currently does not use criteria for determining 
effects to invertebrates from impulsive noise sources.  
 
Potential for Disturbance: We use 150 dB re 1 μPa rms as a threshold for examining the potential 
for behavioral (or disturbance) responses by individual ESA-listed fish to noise with a frequency 
less than 1 kHz. This is supported by information provided in a number of studies (Andersson et 
al. 2007, Wysocki et al. 2007a, Purser and Radford 2011). Responses to temporary exposure of 
noise above this threshold is expected to be a range of responses indicating that a fish detects the 
sound (brief startle responses) or may completely avoid the area ensonified above 150 dB re 
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1μPa rms. Popper et al. (2014) does not identify a behavioral threshold but notes that the 
potential for behavioral disturbance decreases with distance from the source. BOEM (2024) 
estimated behavioral response distances for fish exposed to HRG survey noise sources, which 
includes large distances for some equipment (Table 12).  However, as HRG equipment typically 
operates at frequencies above 1 kHz, the NMFS criteria (described above) does not apply. 
Equipment included in the proposed action that is expected to produce noise below 1 kHz, which 
is within the approximate hearing range of most ESA-listed fish species, includes survey vessel 
and AUV/ROV propulsion and positioning as well as geotechnical sampling.  
 
Vessel traffic and AUVs involved with project activities within the action area may startle 
individual fish on the rare occasion when noise associated with propulsion comes into close 
proximity of individuals. Disturbance from this noise is expected to primarily occur in the upper 
water column, as well as within bays and harbors that may be used as ports for survey vessels 
from the lower Columbia River to San Francisco Bay. AUVs will be used primarily close to the 
seafloor within the WEAs and along the deeper portions of potential cable routes to shore. AUV 
noise will primarily affect ESA-listed fish and invertebrates that are associated with the benthos; 
this would typically include green sturgeon and sunflower sea star, but also any salmonids or 
eulachon near the seafloor in shallower portions of the action area.  
 
We assume that geotechnical sampling will be brief and limited to deep water where exposure to 
ESA-listed fish species is not expected. ESA-listed fish exposure to noise from survey vessels 
and AUVs/ROVs is expected to be brief because these sources will be moving, which will not 
likely disrupt normal behavior patterns of listed species for extended periods, nor affect their 
fitness or subsequent survival. Therefore, NMFS expects that noise-induced changes in behavior 
of listed marine fish and sunflower sea stars to be insignificant. 
 
Potential for Injury: Injury and mortality is only known to occur when fish are very close to the 
noise source, and the sound is very loud and typically associated with pressure changes, such as 
with impact pile driving or blasting .The Fisheries Hydroacoustic Working Group (FHWG) was 
formed in 2004 and consists of biologists from NMFS, USFWS, the Federal Highway 
Administration, the Corps, and the California, Oregon and Washington Department of 
Transportation, supported by national experts on underwater sound producing activities that 
affect fish and wildlife species of concern. In June 2008, the agencies signed a memorandum of 
agreement documenting interim criteria for assessing the physiological effects of impact pile 
driving on fish. The interim criteria were developed for the acoustic levels at which the onset of 
physiological effects to all fish species could be expected.  
 
The interim criteria are: Peak SPL: 206 dB re 1μPa; SELcum: 187 dB re 1μPa2-sec for fish 2 
grams or larger; and SELcum: 183 dB re 1μPa2-sec for fish less than 2 grams. The use of the 183 
dB re 1μPa2-sec cumulative SEL is not appropriate for this consultation because all ESA-listed 
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fish within the action area are larger than 2 grams. Currently, these criteria represent the best 
available information on the thresholds at which physiological effects to ESA-listed marine fish 
are likely to occur. We note that physiological effects may range from minor injuries from which 
individuals are anticipated to completely recover with no impact, to fitness to significant injuries 
that may lead to death. The severity of injury is related to the distance from the noise source as 
well as the duration of the exposure. The closer to the source and the longer duration of the 
exposure, the higher likelihood of significant injury.  


While active acoustic benthic surveys are widespread, relatively few studies examine the effects 
of HRG equipment used in seafloor habitat mapping (e.g., echosounders, sonars, and related 
technologies) on fishes and invertebrates (Mooney et al. 2020). As described above, the hearing 
range of most fish and invertebrates, including ESA-listed species in the action area, is below 1 
kHz. High frequency (>100 kHz) equipment expected to be used for habitat mapping (e.g., multi-
beam or side-scan sonar) is non-impulsive and not expected to overlap with hearing frequencies 
of most fish and invertebrate species, including ESA-listed species, in the action area. Impulsive 
sound sources can cause impacts to fish and invertebrates even outside of their hearing ranges. 
Although sound levels for all HRG survey equipment summarized by BOEM (2024) exceed 
NMFS criteria for injury to fish (Table 11), habitat mapping equipment is not considered 
impulsive so the NMFS criteria would not apply. Despite the paucity of data on this subject, 
available scientific information does not suggest injury to fish or invertebrate species is likely 
from high-frequency HRG activities used in habitat mapping. 


Impacts to fish from seismic or impulse sources used in geophysical surveys, such as boomers 
and sparkers, are not well understood (Mooney et al. 2020). Sound levels for all HRG seismic 
survey equipment summarized by BOEM (2024) exceed NMFS criteria for injury to fish (Table 
11). BOEM (2024) indicated that physical injury to fish could occur within a short distance from 
impulses from boomers or bubble guns (3.2 m; 10 ft) and sparkers (9 m; 30 ft), but physical 
injury distance for CHIRP sub-bottom profilers was not estimated (Table 11). The method used 
by BOEM (2024) to derive the estimates in Table 11 was not specified, including which 
parameters were considered (e.g., number and duration of impulses). Nevertheless, information 
presented in Table 11 suggests fish could be harmed by operation of boomers, bubble guns, or 
sparkers if they are close enough to the noise source. Although some sub-bottom profilers are 
expected to be onboard AUVs, and therefore operating near the seafloor, we assume boomers 
and sparkers will be towed behind survey vessels, likely within 5 meters of the ocean surface 
(see Crocker and Fratantonio 2016). Although it is not certain which ESA-listed fish species will 
overlap spatially and temporally with seismic surveys operating within the WEAs and potential 
cable routes, we expect that overlap could occur with fish species listed in Table 7. Salmonids 
are expected to migrate and feed primarily in the upper water column, and could be very near the 
surface at times, therefore individuals could be within the impact range of towed seismic 
equipment. Although salmonids could occur in the proposed WEAs, they are much more 
common in the nearshore ocean environment. We assume that seismic equipment would 
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primarily be used in WEAs rather than along cable routes in the nearshore ocean, which would 
reduce the chance of exposure for salmonids. Eulachon are not expected to be common in 
offshore waters, and therefore are unlikely to be impacted by proposed activities within the 
WEAs. Green sturgeon (if present) typically occur near the seafloor in the ocean, and therefore 
are expected to be beyond the impact range of any towed seismic equipment such as boomers or 
sparkers.   


BOEM (2024) did not analyze potential impacts to sunflower sea stars from noise; rather 
indicating this species occurs at depths too shallow to overlap with noise impacts. Sunflower sea 
stars occur at depths up to 1,170 m, which could overlap with WEAs, but could certainly overlap 
with shallower survey areas within potential cable routes. Although the distance for onset of 
physical injury is unknown for this species, sunflower sea stars occur on the seafloor, making it 
less likely they would be within range of injurious noise produced by towed seismic equipment. 
Seismic equipment operating on AUVs would be close to the seafloor (~20m), but we do not 
expect impacts from this equipment that operates at lower levels and higher frequencies than 
boomers or sparkers. Few studies exist on potential for injury to invertebrates from noise sources 
in the proposed action. Naval ordinance was detonated and found to kill abalone in close 
proximity (Aplin 1947); however, we expect sound impulse waveforms and amplitudes used in 
HRG surveys to be much less detrimental than those found in the Aplin study.  


NMFS does not expect there to be any injuries to ESA listed fish or sunflower sea stars due to 
the intermittent use of boomers, bubble guns, or sparkers, which are the instruments likely to 
cause the highest levels of impulsive acoustic noise. All of the other survey techniques or 
instruments produce sounds that ESA-listed fishes or invertebrates in the action area would not 
likely be able to detect. Sparkers or boomers would be deployed at sampling stations spaced 1-2 
km apart, leaving short periods of time in between deployments. Based on BOEM’s analysis, for 
an individual fish to be injured, they must be present within 9 meters (or less) of the noise 
source. NMFS does not expect listed fish to be present within 9 meters of sparkers given the 
intermittent and pulsed character of deployments occurring in the WEAs. Although we do not 
have criteria for determining noise effects to invertebrates, NMFS does not expect any injury to 
occur for sunflower sea stars. Exposure to near-source noise impacts from boomers or sparkers, 
which we assume will be towed at the surface in deep water, is not expected to reach the area 
where benthic invertebrates such as sunflower sea stars. Therefore, NMFS anticipates the 
possibility of injuries or mortalities to ESA-listed fish or sunflower sea stars to be discountable. 
 
Table 10. Hearing range of ESA-listed species in the action area or related species (sources 
listed within table) as well as criteria for onset of injury and behavioral response due to 
impulsive acoustic noise sources (FHWG 2008). 
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 Species Generalized Hearing 
Range 


Onset of Injury Behavioral 
Response 


Chinook Salmon 
(smolts) 


At least 100 - 600 Hz 
(Halvorsen et al. 2009) 


Peak SPL: 206 dB re 
1μPa; SELcum: 187 
dB re 1μPa2-sec 


150 dB re 1μPa 


Rainbow trout/steelhead  At least 100 - 600 Hz 
(Wysocki et al. 2007b) 


Peak SPL: 206 dB re 
1μPa; SELcum: 187 
dB re 1μPa2-sec 


150 dB re 1μPa 


Atlantic Salmon 
At least 10 - 800 Hz 
(Knudson et al. 1992, 
Harding et al. 2016) 


Peak SPL: 206 dB re 
1μPa; SELcum: 187 
dB re 1μPa2-sec 


150 dB re 1μPa 


Acipenser (sturgeon 
genus) 


~100 - 1000 Hz 
(Popper et al. 2005) 


Peak SPL: 206 dB re 
1μPa; SELcum: 187 
dB re 1μPa2-sec 


150 dB re 1μPa 


 
Table 11. PTS Exposure Distances (in meters) for marine mammal hearing and sea turtle hearing 
groups from mobile HRG sources towed at 4.5 knots for impulsive and non-impulsive sources 
(BOEM 2024). Also included is the Onset of Physical Injury Distance (meters) for fishes from an 
impulsive source (BOEM 2024). NA reflect that criteria for impacts to fish from non-impulsive 
sources are not available, and situations where the frequency of sounds produced by equipment 
do not overlap the hearing ranges associated with species/group. 


HRG Source 
Highest 


Source Level 
(dB re 1 µPa) 


Low 
Frequency  


7 Hz to 35 kHz 
(e.g., Baleen 


Whales) 


Mid-Frequency  
150 Hz to 160 


kHz 
(e.g., Sperm 


Whales) 


Otariids  
60 Hz to 39 


kHz 
(sea lions and 


fur seals) 


Sea 
Turtles 
30 Hz to 


2 kHz 


Fishes 
 


Boomers, Bubble 
Guns (4.3 kHz) 


 
176 dB SEL, 
207 dB RMS, 


216 peak 


0.3 0 0 0 3.2 


Sparkers        
(2.7 kHz) 


 
188 dB SEL, 
214 dB RMS, 


115 peak 


12.7 0.2 0.1 0 9.0 
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CHIRP Sub-
Bottom Profilers        


(5.7 kHz) 


 
193 dB SEL, 
209 dB RMS, 


214 peak 


1.2 0.3 0 NA NA 


Multi-beam 
echosounder   
(100 kHz) 


 
185 dB SEL, 
224 dB RMS, 


228 peak 


0 0.5 0 NA NA 


Multi-beam 
echosounder 
(>200 kHz) 


 
182 dB SEL, 
218 dB RMS, 


223 peak 


NA NA NA NA NA 


Side-scan sonar 
(>200 kHz) 


 
184 dB SEL, 
220 dB RMS, 


226 peak 


NA NA NA NA NA 


 
Table 12. Maximum disturbance distances (in meters) for marine mammal and sea turtle hearing 
groups from mobile HRG sources towed at 4.5 knots for impulsive and non-impulsive sources 
(BOEM 2024). Also included is the behavioral response distance (meters) for fish from an 
impulsive source (BOEM 2024). NA reflect that criteria for impacts to fish from non-impulsive 
sources (e.g., multi-beam) are not available, and situations where the frequency of sounds 
produced by equipment do not overlap the hearing ranges associated with species/group. 


HRG Source Low Frequency 
(e.g., Baleen 


Whales) 


Mid-Frequency 
(i.e., Sperm 


Whales) 


Otariids (sea 
lions and fur 


seals) 


Sea 
Turtles 


Fishes 


Boomers, 
Bubble Guns 
(4.3 kHz) 


224 224 224 40 708 


Sparkers       
(2.7 kHz) 


502 502 502 90 1,585 


CHIRP Sub-
Bottom Profilers 
(5.7 kHz) 


282 282 282 50 NA 
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Multi-beam 
Echosounder 
(100 kHz) 


NA 370 NA NA NA 


Multi-beam 
Echosounder 
(>200 kHz) 


NA NA NA NA NA 


Side-scan Sonar 
(>200 kHz) 


NA NA NA NA NA 


 


Entanglement in ROV Cables or Metocean Buoy and ADCP Moorings  


As described in the BA, BOEM anticipates up to six buoys will be deployed in and near to each 
leased area in the Oregon WEAs, for a possible total of 12 buoys (if BOEM issues two leases) 
(BOEM 2024). In addition, there is potential for up to 20 additional ADCP moorings to be 
deployed (if BOEM issues two leases), if ADCP aren’t incorporated into metocean buoy 
mooring systems directly. For this proposed action, NMFS considers the likelihood that any 
ESA-listed species could become entangled in ROV cables or metocean buoy and ADCP 
mooring lines given that marine mammals and sea turtles are documented as being entangled in 
lines and other gear throughout the world, and off the U.S. West Coast (and within the action 
area). The type/size of line used and the relative size/weight of the buoy and anchors for the 
proposed action are different from what is typically used in the U.S. West Coast fixed gear 
fisheries, in that somewhat heavier line and much larger and heavier gear is involved with 
deployment of metocean buoys. BOEM anticipates the PNNL LiDAR buoy that employed a 
4,990 kilogram anchor, chain, jacketed wire, nylon rope, and subsurface floats to maintain 
tensions from taut to semi-taut would be similar to those associated with the proposed action 
(PNNL 2019). As described earlier, ADCPs may be associated with metocean buoy systems, 
although they may also be independently mounted on the seafloor. These independent 
configurations are expected to constitute a relatively low profile off the bottom, as they aren’t 
designed or intended to be suspended all the way to the surface.  


In spite of the differences between fishing gear and the equipment proposed for use, in order to 
avoid underestimating the effects of this action we will assume that entanglement risks of any 
vertical line placed in the water are relatively similar to that of fixed gear fisheries and other 
known sources of entanglements on the U.S. West Coast. We also consider that the proposed use 
of gear (i.e. cables associated with buoys) has been involved with entanglements in the past (see 
more information below), and there is limited information available to improve our ability to 
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more precisely distinguish their risk from other sources of entanglements at this time. Given this, 
we consider the difference in the relative scale of effort of fixed gear fisheries along the U.S. 
West Coast that are known to entangle ESA-listed species compared to the proposed action in 
terms of the combination of the number of vertical lines associated with anchors that are in the 
water and the length of time those lines are in the water. Reported entanglements on the U.S. 
West Coast have primarily been associated with fixed fishing gear, yet entanglements with other 
types of gear and or equipment do occur (e.g., Waverider buoy). 


NMFS WCR has been responding to and tracking the entanglement of whales through reports 
received through the WCR Marine Mammal Health and Stranding Response Program 
(MMHSRP). Data from 1982-2017 illustrates the magnitude of this risk to whales throughout the 
U.S. West Coast with 429 reports of entangled whales confirmed, with an average of 12 annual 
confirmed reports over the thirty-five-year time period analyzed, and reported increases since 
2010 (Saez et al. 2021). The authors noted that reported entanglements do not necessarily 
indicate where the interaction occurred, but where it was observed and subsequently reported. 
California had the majority of confirmed reports with 85 percent of the reports from the U.S. 
West Coast originating in this state, while only 6 percent of confirmed entanglement reports 
were reported off Oregon, where the Brookings and Coos Bay WEAs are located. Central 
California, within the action area and including San Francisco/Oakland port, was also an area 
with relatively high reports of large whale entanglements, with 134 confirmed reports between 
1982 and 2017.  Of the confirmed entanglements along the U.S. West Coast, from 1982-2017, 
there were 7 entangled blue whales (all between 2015-2017), 7 entangled fin whales, 208 
entangled gray whales (elevated in the mid-1980s and from 2012-2017, on average), 165 
entangled humpbacks (significantly elevated from 2014-2017), 3 entangled killer whales, and 14 
entangled sperm whales (10 documented in the California drift gillnet fishery). Humpbacks are 
most often detected and confirmed as entangled in central California, with 66 animals reported 
entangled between 2014 and 2017. For the entire WCR over 35 years, when the entangling gear 
was identified, humpback whales were confirmed to be entangled with pot gear in 73% of the 
167 cases reported over that time period (Saez et al. 2021). While entanglement data from more 
recent years (2018-2023) hasn’t been comprehensively summarized in a similar form, a review 
of the annual entanglement summaries available from the WCR indicate these patterns have 
remained consistent.4 


In 2014, a humpback whale was reported entangled in a Waverider buoy (also a wave 
measurement buoy) deployed well offshore the Monterey Bay area (approx. 25 miles) in deep 
water (>500 fathoms). In this instance, the entanglement was described as a humpback whale 
“caudal peduncle wrapped in bungie between 10 ft chain and line that runs to 300 lb anchor” 
(NMFS unpublished stranding data). Subsequent follow up with the entanglement response team 
indicated that this buoy mooring system included the apparent presence of significant amounts of 
                                                
4 https://www.fisheries.noaa.gov/west-coast/marine-mammal-protection/west-coast-large-whale-
entanglement-response-program#reports 
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slack line and bungee that was involved in the entanglement. In 2019, a second entanglement of 
a humpback whale associated with a Waverider buoy occurred. In this instance the whale already 
had fishing gear (crab pot) wrapped around the caudal peduncle. The preliminary data shows that 
the trailing fishing gear then became entangled around the buoy mooring line – which we define 
as secondary entanglement (NMFS unpublished stranding data). To our knowledge, these events 
represent the only entanglements associated with wave buoys or other similarly deployed 
scientific oceanographic equipment along the U.S. West Coast since at least 1975 when the 
program involved with these buoys began. 


Secondary entanglements are not extremely rare on the U.S. West Coast. NMFS WCR 
unpublished stranding data includes reports that indicate multiple gear types attached to 
entangled whales indicating that some (primarily) entangled whales become entangled in 
additional gear (secondary entanglement). WCR MMHSRP records documented at least 17 
secondary entanglements from 2014-2020, all of which primarily had buoys and associated lines 
from various fixed gear fisheries and two ocean monitoring buoys as was mentioned above. It is 
likely that numerous other entanglements reported have involved secondary entanglements, but 
the level of documentation obtained did not allow for confirmation that multiple pieces of gear 
were involved. 


All of the available information described above relate to the presence of whales interacting with 
fixed gear in this region, and the potential risk of both primary and secondary entanglement of 
whales with project gear, including the metocean buoys, and any additional moorings for ADCP, 
used for this proposed action. 


Currently, it is not possible to equate the absolute risk, presented from the risk of entanglement, 
posed by any specific lines or mooring systems deployed anywhere in the ocean. However, using 
the relative scale of U.S. West Coast fixed gear fisheries and reported entanglements associated 
with those fisheries, we can generally assess the relative risk of the proposed project in terms of 
differences in relative orders of magnitude between these fisheries and the amount of gear and 
length of time it is deployed for any given proposed action. In previous consultations on 
deployment of ocean monitoring buoys and other similar gear (e.g., NMFS 2016b; NMFS 2017; 
NMFS 2019, NMFS 2022a), NMFS has used this information to examine the number of line-
days associated with a proposed action as a proxy for the likelihood of entanglements occurring 
for ESA-listed species. 


Although specific estimates of the number of lines in the water are not available for U.S. West 
Coast fixed gear fisheries, it is expected that over 400,000 traps/lines may be deployed just in the 
Dungeness crab fishery alone along the U.S. West Coast based on the allowable trap limitation 
programs that exist in California, Oregon, and Washington, where one trap corresponds to one 
“buoy line” (i.e., one vertical line attached to pot/trap connected to a buoy). There are numerous 
other fixed gear fisheries that deploy similar gear as well, further increasing the total exposure of 
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vertical lines in the water to ESA-listed species across the U.S. west coast well into the tens 
(10’s) of millions of line-days over the course of a year. We have noted that the entanglements of 
ESA-listed species such as whales and sea turtles along the U.S. West Coast that are reported 
each year are on the order of tens (10’s) of animals each year; generally, between 20 and 60 each 
year since 2014 (NMFS 2024). While there are numerous origins associated with these 
entanglements, we have been able to identify the origin of ~50% of these reported entanglements 
in recent years, and the origins are most commonly associated with U.S. West Coast fixed gear 
fisheries (Saez et al 2021). Consequently, we can calculate a relative entanglement risk 
associated with any given line-day assuming 10’s of reported entanglements per year in U.S. 
West Coast fixed gear fisheries given tens of millions of line-days per year (10’s of 
entanglements reported /10,000,000’s of line-days = 0.000001 entanglements reported per line-
day5). 


For comparison, we calculate the order of magnitude of line-days per year for the proposed 
action. This calculation applied to the projected 5-year duration for metocean buoys deployment 
(5 x 365 days) results in a maximum of 1,825 days. Up to twelve metocean buoys, and 20 
independent ADCP mooring lines deployed for 1,825 days results in 58,400 line-days for this 
component of the proposed action; equivalent to an order of magnitude of 10’s of thousands of 
line-days. As a result, we conservatively estimate that the resulting entanglement risk from 
metocean deployment is very low using the order of magnitude assessment of risk over this five-
year deployment (0.000001 entanglements per line-day * 10,000 line-days = 0.01 
entanglements); on the order of magnitude of 1 chance out of 100 that an entanglement of ESA-
listed species would be expected to occur. 


Importantly, we note this general approach is more reflective of the risk of entanglements with 
the lines associated with West Coast fixed fishing gear, which is different than the lines and gear 
associated with the proposed action. In addition, it is likely that some, if not most, of the ADCP 
moorings will be deployed in association with the metocean buoy configurations, and these are 
much lower profile mooring system deployments that are not expected to extend far through the 
water column. The metocean buoys and ADCP mooring have been designed to minimize the risk 
of entanglements compared to the standard lines used for West Coast fixed gear fisheries, and 
their proposed use includes measures that further mitigate entanglement risk compared to these 
standard lines. In addition, BOEM’s PDC 5 and its related BMPs are designed to reduce the risk 
of ESA-listed species’ potential entanglement in mooring systems. These mitigation measures 
include: 1) monitoring a clearance zone of 600 m around the ROVs for a duration of 30 minutes 
to ensure the absence of protected species; 2) using the best available mooring systems with all 
buoy lines attached to the seafloor, including anchor lines (i.e., ensuring the designs prevent any 
potential entanglement of ESA-listed species, considering the safety and integrity of the structure 
                                                
5 For this analysis, we specifically define this as a general order of magnitude of entanglement risk 
associated with any line deployed for one day anywhere on the West Coast, irrespective of location of 
deployment, in the general risk assessment framework. 
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or device); and 3) using the shortest practicable lengths, rubber sleeves for rigidity, weak-links, 
chains, cables, coated rope systems, or similar equipment types that prevent lines from looping, 
wrapping, or entrapping protected species. For all mooring system deployment and retrieval, 
equipment will be lowered and raised slowly to minimize risk to ESA-listed species and benthic 
habitat. Furthermore, monitoring for ESA-listed species in the area prior to and during 
deployment and retrieval work will ensure that work will be stopped if ESA-listed species are 
observed within 500 m of the vessel. 


Based on the very small number of entanglements that have been documented with ocean 
measurement buoys in the past (2 reported in the last 40 years (described above), with one of 
those being a secondary entanglement (1982-present; NMFS-WCR MMHSRP)), along with the 
design features included with the proposed metocean buoys (explained above), we conclude that 
the risk of entanglements with metocean buoys and ADCP moorings is less than the already very 
low risk assumed in our line-day order of magnitude analysis above. 


Given the very low probability that an entanglement would be expected to occur with any type 
and number of lines deployed for the length of the time proposed, combined with the 
construction and design of the metocean buoys and ADCP moorings, and the use of PDC 5 
(Appendix A (BOEM 2024)), we conclude the risk of ESA-listed species becoming entangled 
with metocean buoys and ADCP moorings is extremely unlikely; and therefore discountable. 


Accidental Release of Pollutants and Marine Debris 


As described in the PDC 2, Appendix A BOEM (2024)), “marine debris” is defined as any object 
or fragment of wood, metal, glass, rubber, plastic, cloth, paper or any other solid, man-made item 
or material that is lost or discarded in the marine environment by the lessee or an authorized 
representative of the lessee while conducting activities on the OCS in connection with a lease, 
grant, or approval issued by the DOI. Marine debris can raise the risk of entanglement to 
protected species under some circumstances and conditions. Due to this possibility, BOEM’s 
Marine Debris Awareness and Prevention PDC 2 (BOEM 2024) includes the training of staff, 
marking of gear from the proposed action, recovery of identified marine debris, and subsequent 
timely reporting. With respect to gear marking, all lessees are required to make durable 
identification markings on equipment, tools, containers (especially drums), and other material 
(30 CFR 250.300(c)). Also, the presence of marine debris adds to the risk of ingestion of these 
items by protected resources; for this reason, the recovery of marine debris is identified as a best 
management practice. 


BOEM requires lessees to recover marine debris that is lost or discarded while performing OCS 
activities in order to avoid entanglement or ingestion by marine species. BOEM has addressed 
these increased risks by the potential presence of marine debris in their PDC 2 (Appendix A 
BOEM 2024) on the proper storage and disposal practices at-sea to reduce the likelihood of 
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accidental discharge of marine debris. These PDCs and BMPs reduce the risk of ESA-listed 
species ingestion and entanglement to discountable levels. 


Metocean buoys need a power source to take measurements of interest to inform the site 
assessments, and this can be from multiple sources including solar or diesel fuels. As diesel fuel 
is of lesser density than seawater, it may float atop the water’s surface if released during the 
proposed project, and is expected to dissipate rapidly, evaporate, and biodegrade within a few 
days (MMS 2007). 


In the unlikely event of an accidental oil or chemical spill from potential sources of chemical 
pollution related to the proposed action from collisions with the metocean buoy and/or a spill 
during fuel transfer to the generator on the metocean buoy, there is risk of contaminants entering 
the waters of the U.S. USCG (2011) characterized the average fuel spill size from 2000-2009 for 
vessels, other than tank ships and barges, at 88 gallons; and BOEM assumes a similar volume for 
this analysis. The volume anticipated would dissipate and reach a concentration of 0.05 percent, 
in 0.5-2.5 days dependent on wind; which would limit the impacts to the environment from a 
similar spill, if it were to occur. For these reasons, we consider the risk of contaminants entering 
the waters of the United States to be discountable and insignificant. 


Benthic Disturbance and Turbidity 


The deployment of metocean buoys, ADCPs, and other sampling and surveying work will 
contact the bottom and disrupt sediments, likely causing elevated levels of turbidity for brief 
periods of time. Larger contacts with the bottom, such as metocean buoys, may cause a slightly 
higher magnitude and duration of elevated turbidity in the benthic portion of the water column. 
These larger anchors may also cause scour of the surrounding seabed, which would also increase 
suspended sediments and turbidity in the benthic portion of the water column. Scour may occur 
around anchors and produce elevated turbidity during periods of higher current. NMFS expects 
small numbers of salmonids (juvenile, sub-adult, and adult life stages), as well as most life stages 
of sunflower sea stars, to be present and exposed to the activities occurring within the WEAs. 
Larger numbers of salmonids (juvenile, sub-adult, and adult) and sunflower sea stars (all life 
stages) are expected to be present and exposed in the nearshore areas associated with cable route 
surveys. SDPS green sturgeon and SDPS Pacific eulachon would also be expected to be present 
and exposed to activities occurring closer to shore along the cable routes. The benthic 
disturbance expected within the WEA’s and nearshore environment are expected to be small in 
size relative to the action area, and allow for individual animals to select areas that have not been 
disturbed.  


The primary prey of leatherback sea turtles, jellyfish, relies upon the need for hard substrate 
during the benthic stage (polyp) of their life cycle (Suchman and Brodeur 2005). While little 
information exists on their populations in open coastal systems, including the California Current 
upwelling system, it is generally understood that ultimately the benthic polyp stages contribute to 
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seasonal and annual population variation of the adult medusae (NMFS 2012b), and that 
recruitment success during the juvenile (planula, polyp and ephyrae) stages of the life cycle can 
have a major effect on the abundance of the adult (medusa) population (Lucas et al. 2012). In 
total, geotechnical sampling of the bottom, buoy anchors, anchor chain sweep/chafe, and 
biological sampling activities are anticipated to impact as much as 3,128 m2 of the bottom, which 
will likely either kill or displace any prey or other living habitat features, including any jellyfish 
polyps present, if this impact occurred on hard substrate. BOEM (2024) requires lessees to 
develop plans that ensure seafloor areas of hard substrate will be fully protected from bottom 
contact, which would prevent the possible disruption of the jellyfish life cycle within the action 
area.  


Given the minimal extent of disturbance and bottom contact anticipated, along with the measures 
required to minimize or prevent impacts, NMFS expects the consequences of suspended 
sediments, elevated turbidity, disturbance, and contact with the bottom community to be 
insignificant. 


Effects on Pacific Leatherback Critical Habitat 


Critical habitat for leatherback turtles for waters off the U.S. West Coast is defined at 50 CFR 
226.207 and was designated in 2012 (77 FR 4170). Critical habitat stretches along the California 
coast from Point Arena to Point Arguello east of the 3,000 meter depth contour, and also 
includes around 25,000 square miles stretching from Cape Flattery, Washington to Cape Blanco, 
Oregon, east of the 2,000 meter depth contour. In the final rule designating leatherback critical 
habitat, NMFS identified one primary constituent element essential for the conservation of 
leatherbacks in marine waters off the U.S. West Coast: the occurrence of prey species, primarily 
scyphomedusae of the order Semaeostomeae (e.g., Chrysaora, Aurelia, Phacellophora and 
Cyanea), of sufficient condition, distribution, diversity, abundance, and density necessary to 
support individual as well as population growth, reproduction, and development of leatherbacks. 


The proposed action area overlaps with leatherback critical habitat, with a complete overlap with 
the Coos Bay WEA. Critical habitat extends to a water depth of 80 m from the ocean surface. 
None of the activities in the proposed action would adversely affect the adult prey (medusa) of 
Pacific leatherbacks, although the potential impact to juvenile stages of jellyfish along the 
bottom could occur, if those activities impact hard substrate in depths less than 80 m (as 
described above), which is not expected. Any displacement of prey species or individuals as a 
result of limited vessel surveys and transits to and from the WEAs to their respective and/or 
alternative ports are anticipated to be short-term and temporary. Given that impacts to hard 
substrate/juvenile jellyfish habitat are expected to be avoided, and the limited extent of 
displacement of prey/foraging that could occur, we conclude the potential effects will be 
insignificant to designated critical habitat for leatherback sea turtles. 
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Effects on Humpback Whale Critical Habitat 


Critical habitat for the endangered Central America DPS and the threatened Mexico DPS of 
humpback whales within waters off the U.S. West Coast was designated on April 21, 2021 (86 
FR 21082). Essential features for both DPSs were identified as prey species, including 
euphausiids and small pelagic schooling fishes such as Pacific sardine (Sardinops sagax), 
northern anchovy (Engraulis mordax) and Pacific herring (Clupea pallasii). Critical habitat for 
the Central America DPS of humpback whales contains approximately 48,521 square nautical 
miles (nmi2) of marine habitat in the North Pacific Ocean within the portions of the California 
Current off the coasts of Washington, Oregon, and California. Specific areas designated as 
critical habitat for the Mexico DPS of humpback whales contain approximately 116,098 nmi2 of 
marine habitat in the North Pacific Ocean, including areas within portions of the eastern Bering 
Sea, Gulf of Alaska, and California Current Ecosystem. The action areas associated with the 
Coos Bay and Brookings WEAs both overlap nearly entirely with humpback whale critical 
habitat (Figure 8 in BOEM (2024)). Any displacement of prey species as a result of vessel 
transits and surveys conducted as part of the Proposed Action are anticipated to be short-term 
and temporary; and therefore, insignificant to designated critical habitat for ESA-listed 
humpback whales.  


Effects on Southern Resident Killer Whale Critical Habitat 


The SRKW was federally listed as endangered in 2005 (70 FR 69903). Critical habitat for this 
DPS was designated in the summer core area in Haro Strait and waters around the San Juan 
Islands, Puget Sound, and the Strait of Juan de Fuca (79 FR 69054). In August 2021, additional 
critical habitat was designated along the U.S. West Coast from the Canadian border to Point Sur, 
California, including offshore of the action area for the Brookings and Coos Bay WEAs between 
depths of 6.1–200 m (20–656 ft; 86 FR 41668). Essential features for SRKW include: (1) water 
quality to support growth and development; (2) prey species of sufficient quantity, quality and 
availability to support individual growth, reproduction, development, as well as overall 
population growth; and (3) passage conditions to allow for migration, resting, and foraging. In 
particular, SRKWs show a strong preference for salmonids, particularly larger, older age class 
Chinook (79 FR 69054). Any displacement of prey species or individuals as a result of limited 
vessel transits, to and from the WEAs to their respective and/or alternative ports as well as 
limited and temporary introduction of contaminants, conducted as part of the proposed action, 
are anticipated to be short-term and temporary; and therefore, insignificant to designated critical 
habitat for the SRKWs.  


Effects on Steller Sea Lion Critical Habitat  


Critical habitat for Steller sea lions was designated in 1993, and includes Sugarloaf Island, Cape 
Mendocino, Southeast Farallon Island, and Año Nuevo Island in California (NMFS 1993). The 
Steller sea lion was federally listed as threatened in 1990 (NMFS 1990). In 1997, the eastern 
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population (i.e., east of 144° W longitude) was listed as threatened, and the western population 
(i.e., west of 144° W longitude) was listed as endangered (NMFS 1997). The eastern DPS has 
since recovered and is no longer listed (78 FR 66139).  


Although the proposed action area includes areas that remain associated with designated critical 
habitat, we do not expect that any individuals from the currently listed western population of 
Steller sea lions would occur within these areas. Based on genetic and tagging data, individuals 
of the listed western DPS of Steller sea lions are not known to visit the areas designated as 
critical habitat in Oregon or California (Bickham et al. 1996; Raum-Suryan et al. 2002).  
Additionally, there is no evidence that would suggest that the western DPS would need to expand 
into these areas in Oregon or California for recovery. As a result, we do not anticipate that the 
proposed project activities could lead to adverse effect to the listed species, or will affect 
physical or biological features essential to the conservation of the currently listed western Steller 
sea lion DPS because the proposed action’s effects are limited to areas outside the current or 
anticipated range of the western DPS. Therefore, any effects to designated critical habitat within 
the action area would be insignificant. 


Effects on Critical Habitat of ESA Listed Marine and Anadromous Fish 


The critical habitat designations for coho salmon, Chinook salmon, steelhead, and SDPS green 
sturgeon use the term primary constituent element or essential feature. The new critical habitat 
regulations (81 FR 7414) replace this term with physical or biological features (PBFs). This shift 
in terminology does not change the approach used in conducting our analysis, whether the 
original designation identified primary constituent elements, physical or biological features, or 
essential features. In this consultation, we use the term PBF to mean primary constituent element 
or essential feature, as appropriate for the specific critical habitat. Critical habitat for the 
sunflower sea star is not being proposed.  
 
Salmonid Critical Habitat 
Within the range of the SONCC coho salmon, the life cycle of the species can be separated into 
five PBFs or essential habitat types: (1) juvenile summer and winter rearing areas; (2) juvenile 
migration corridors; (3) areas for growth and development to adulthood; (4) adult migration 
corridors; and (5) spawning areas. Within these areas, essential features of coho salmon critical 
habitat include adequate substrate, water quality, water quantity, water temperature, water 
velocity, cover/shelter, food, riparian vegetation, space, and safe passage conditions (NMFS 
1999). The PBFs of coho salmon critical habitat associated with this Project relate to all PBFs 
with the exception of: (5) spawning areas. The essential features that may be affected by the 
proposed action include water quality, food, cover/shelter, and safe passage. 


The PBFs of Chinook salmon critical habitat and the PBFs of steelhead critical habitat within the 
action area is limited to the estuarine area with: (1) water quality, water quantity, and salinity 
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conditions supporting juvenile and adult physiological transitions between fresh- and saltwater; 
(2) natural cover such as submerged and overhanging large wood, aquatic vegetation, large rocks 
and boulders, and side channels; and (3) juvenile and adult forage, including aquatic 
invertebrates and fishes, supporting growth and maturation (NMFS 2005). The essential features 
that may be affected by the proposed action include water quality and forage/food resources. 


The only element of the proposed action expected to occur in, or potentially affect, critical 
habitat for ESA-listed salmonids is vessel traffic within estuaries, ports, or harbors. Effects to 
salmonid critical habitat PBFs described above from vessel traffic are expected to be temporary 
and return to baseline conditions relatively shortly; and are therefore insignificant. 
 
SDPS Green Sturgeon Critical Habitat 
Critical habitat for SDPS green sturgeon includes PBFs for freshwater/riverine, estuarine, and 
marine environments. The PBFs of the estuarine areas includes: (1) food resources; (2) water 
flow (only pertaining to portions of San Francisco Bay); (3) water quality; (4) migratory 
corridor; (5) depth; and (6) sediment quality. The PBFs of the coastal marine areas includes: (1) 
migratory corridor; (2) water quality; and (3) food resources (NMFS 2006). The PBFs of 
freshwater riverine systems are not applicable. 


The only elements of the proposed action that are expected to occur in, or potentially affect, 
SDPS green sturgeon critical habitat are vessel traffic while vessels transit or enter ports, or from 
the proposed bottom sampling activities along the cableway that connects the leases to shore. 
Softer substrates are expected to recover quickly after bottom samples are collected, and the 
avoidance measures proposed for hard substrates are expected to ensure hard substrates are not 
subjected to bottom-disturbing sampling. Therefore, the effects to SDPS green sturgeon critical 
habitat are expected to be temporary and return to baseline conditions relatively shortly; and are 
therefore insignificant. 
 
Conclusion  


Based on this analysis, NMFS concurs with BOEM and the Corps that the proposed action is not 
likely to adversely affect the subject listed species and designated critical habitats.   
 
Reinitiation of Consultation 


Reinitiation of consultation is required and shall be requested by BOEM and/or the Corps, where 
discretionary federal involvement or control over the action has been retained or is authorized by 
law and (1) the proposed action causes take; (2) new information reveals effects of the action that 
may affect listed species or critical habitat in a manner or to an extent not previously considered; 
(3) the identified action is subsequently modified in a manner that causes an effect to the listed 
species or critical habitat that was not considered in the written concurrence; or (4) a new species 
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is listed or critical habitat designated that may be affected by the identified action (50 CFR 
402.16). This concludes the ESA consultation. 
 
This letter of concurrence includes an analysis of effects on sunflower sea star, a species 
proposed for listing under the ESA (50 CFR 223.102). If sunflower sea star is listed, BOEM and 
the Corps must confirm with NMFS whether reinitiation is needed or if analysis within this LOC 
can serve as our concurrence that the proposed action is not likely to adversely affect sunflower 
sea star. 
 
Section 7(a)(1) of the ESA directs federal agencies to utilize their authorities to further the 
purposes of the ESA by carrying out conservation programs for the benefit of threatened and 
endangered species. The Bureau of Ocean Energy Management and the Corps also have the 
same responsibilities, and informal consultation offers action agencies an opportunity to address 
their conservation responsibilities under section 7(a)(1). We have no further conservation 
measures to suggest, other than our Essential Fish Habitat Conservation Recommendations 
below. 
 


MAGNUSON-STEVENS FISHERY CONSERVATION AND MANAGEMENT ACT 


Section 305(b) of the MSA directs federal agencies to consult with NMFS on all actions or 
proposed actions that may adversely affect EFH. Under the MSA, this consultation is intended to 
promote the conservation of EFH as necessary to support sustainable fisheries and the managed 
species’ contribution to a healthy ecosystem. For the purposes of the MSA, EFH means “those 
waters and substrate necessary to fish for spawning, breeding, feeding, or growth to maturity”, 
and includes the associated physical, chemical, and biological properties that are used by fish (50 
CFR 600.10). Adverse effect means any impact that reduces quality or quantity of EFH, and may 
include direct or indirect physical, chemical, or biological alteration of the waters or substrate 
and loss of (or injury to) benthic organisms, prey species and their habitat, and other ecosystem 
components, if such modifications reduce the quality or quantity of EFH. Adverse effects may 
result from actions occurring within EFH or outside of it and may include direct, indirect, site-
specific or habitat-wide impacts, including individual, cumulative, or synergistic consequences 
of actions (50 CFR 600.810). Section 305(b) of the MSA also requires NMFS to recommend 
measures that can be taken by the action agency to conserve EFH. Such recommendations may 
include measures to avoid, minimize, mitigate, or otherwise offset the adverse effects of the 
action on EFH (50 CFR 600.905(b)). 


EFH Affected by the Proposed Action  


The proposed project occurs within EFH for various federally managed fish species within the 
following fishery management plans (FMPs): Pacific Coast Salmon (Pacific Fishery 
Management Council (PFMC) 2016), coastal pelagic species (PFMC 2019a), Pacific Coast 
Groundfish (PFMC 2019b), and Highly Migratory Species (PFMC 2018). The Pacific Coast 
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Groundfish EFH includes all waters from the mean high water line, and the upriver extent of 
saltwater intrusion in river mouths, along the coasts of Washington, Oregon, and California 
seaward to the boundary of the EEZ (PFMC 2019b). The east-west geographic boundary of 
Coastal Pelagic EFH is defined to be all marine and estuarine waters from the shoreline along the 
coasts of California, Oregon, and Washington offshore to the limits of the EEZ and above the 
thermocline where sea surface temperatures range between 10ºC and 26ºC. The southern extent 
of Coastal Pelagic EFH is the United States-Mexico maritime boundary. The northern boundary 
of the range of Coastal Pelagic EFH is the position of the 10ºC isotherm, which varies both 
seasonally and annually (PFMC 2019a). In estuarine and marine areas, Pacific Coast Salmon 
EFH extends from the nearshore and tidal submerged environments within state territorial waters 
out to the full extent (200 miles) of the U.S. Exclusive Economic Zone (EEZ) offshore of 
Washington, Oregon, and California north of Point Conception to the Canadian border (PFMC 
2016).  


In addition, the project occurs within, or in the vicinity of estuaries, seagrass, rocky reef, and 
canopy kelp, which are designated as habitat areas of particular concern (HAPCs) for various 
federally managed fish species within the Pacific Coast Salmon and Pacific Coast Groundfish 
FMPs. HAPC are described in the regulations as subsets of EFH which are rare, particularly 
susceptible to human-induced degradation, especially ecologically important, or located in an 
environmentally stressed area. Designated HAPC are not afforded any additional regulatory 
protection under the MSA; however, federal projects with potential adverse impacts on HAPC 
will be more carefully scrutinized during the consultation process. 


Adverse Effects on EFH  
 
NMFS determined the proposed action would adversely affect EFH as follows: The proposed 
action will introduce a variety of disturbances and impacts which will adversely affect EFH. 
Most of the effects are temporary and minor, although some effects will be rather long lasting 
and may disrupt HAPCs designated by the Pacific Coast Groundfish FMP. Effects to habitat 
features and prey are most profound for the benthic community, which overlaps most with EFH 
designated for the Pacific Coast Groundfish FMP, but also may occur for habitats near the ocean 
surface. 
 
Geotechnical sampling of the bottom, buoy anchors, anchor chain sweep/chafe, and biological 
sampling activities are anticipated to impact as much as 3,128 m2 of the bottom. This area of the 
seafloor is expected to be disturbed by sampling equipment or occupied by anchors, which will 
likely either kill or displace any prey or other living habitat features such as corals, sponges, and 
sea pens. The area of benthic habitat that will be altered by the Project are expected to require 
one to several years to recover, with a limited number of organisms (such as some sea pens) 
being mobile and able to relocate. Deep sea corals are fragile and sensitive to disturbance, and 
the deep water area off the coast of Southern Oregon is known to host solitary and branching 
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corals. Various amendments to the Pacific Coast Groundfish FMP have prioritized protection of 
these deep water habitat features and closed these areas to bottom trawling by establishing EFH 
Conservation Areas (PFMC 2019b). Effects occurring over softer bottom substrates are expected 
to recover in less time, although the quality and quantity of habitat available will be temporarily 
diminished. 
 
BOEM (2024) requires lessees to develop plans that ensure seafloor areas of hard substrate, rock 
outcroppings, seamounts, or deep-sea coral/sponge habitat will be fully protected from bottom 
contact. Proposed activities that could contact the seafloor include: anchoring of metocean 
buoys, anchoring of ADCP moorings, anchoring of UTPs, anchoring of project-related vessels, 
geotechnical surveys, and benthic sampling. BOEM proposed that protection of the sensitive 
seafloor resources (listed above) from bottom contact activities will be achieved if lessees 
include in their plans a 12 m (40 ft) buffer area, in addition to a description of the navigation 
equipment used to ensure anchors are accurately set and anchor handling procedures to prevent 
or minimize anchor dragging. Given the scale of sensitive seafloor habitat features listed above 
within the action area, a 40-foot buffer is likely not adequate to provide adequate protections for 
buoy and vessel anchoring activities. Some proposed activities lack precision, such as free fall 
deployments of metocean buoy anchors, due to the horizontal drift experienced between the time 
of release at the surface and contact on the seafloor. Due to the potential of unforeseen 
conditions during deployment of equipment, we consider this margin of error to be high and the 
risk to sensitive habitats also high. Additionally, the sediment plume and turbidity expected from 
larger bottom contacts is expected to have negative consequences on benthic suspension feeders 
like corals and sponges. It is expected that large anchors, like those used for metocean buoys, 
will cause scour around the anchor and result in suspended sediments and elevated turbidity. We 
expect that turbidity effects will extend well beyond the proposed 40 ft buffer area, which could 
have effects on sensitive and irreplaceable habitats. Lastly, we expect that anchor chain sweep or 
anchor dragging could extend impacts along the seafloor beyond 40 ft from the initial anchor 
site, resulting in potential damage to sensitive seafloor habitats.    
 
The acoustic survey work introduces noise and sound levels that, as previously described in the 
ESA portion of this document, may affect individual fish which are prey resources that comprise 
EFH for all four of the PFMC’s FMP’s. Most life stages (including early life history stages) of 
both managed species and their prey will be exposed to sound levels as a result of the proposed 
action that will alter behaviors. Several studies have demonstrated that human-generated sounds 
may affect the behavior of fishes. BOEM (2024) indicated behavioral response effects to fish 
could occur at large distances from sparkers and boomers used during proposed seismic surveys 
and did not estimate distances for effects from other HRG equipment (Table 12).  
 
As described in the ESA section of this letter, the underwater noise generated by airgun arrays is 
considerably louder than the equipment proposed for the HRG surveys. However, the response 
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by fish to particular sound pressure levels produced by airguns is useful in assessing the response 
to HRG seismic equipment included in the proposed action. Engås et al. (1996) examined 
movement of fishes during and after a seismic airgun study by tracking the catch rate of haddock 
and Atlantic cod as an indicator of fish behavior and found a significant decline in catch rate of 
both species that lasted for several days after termination of airgun use. More recent work (Slotte 
et al. 2004) showed similar results for several additional pelagic species, including blue whiting 
and Norwegian herring. Unlike earlier studies, sonar was used to observe behavior of the local 
fish. They reported that fishes in the area of the airguns appeared to go to greater depths after the 
airgun exposure. Moreover, the abundance of animals approximately 30-50 km (18-31 miles) 
away increased, suggesting that migrating fish would not enter the zone of activity. Similarly, 
Skalski et al. (1992) showed a 52 percent decrease in rockfish (Sebastes sp.) catch when the area 
of catch was exposed to a single airgun emission at 186-191 dB re 1 Pa (mean peak level).  
 
Based on the effects from airguns described above, and analysis of HRG seismic equipment 
effects in BOEM (2024), we expect that impacts from the use of sparkers or boomers will occur 
to habitat for Coastal Pelagic Species, Pacific Coast Groundfish, and Highly Migratory Species. 
Species from these FMPs are expected to use waters in WEAs within the behavioral disturbance 
distances from sparkers and boomers presented in BOEM (2024). Fish are expected to leave the 
area where impulsive noise sources are used, temporarily reducing their ability to successfully 
complete critical life history functions such as foraging or migration. The timeframe for this 
disruption will likely vary by species and life-stage as well as the number and strength of 
impulses produced in a given area during the HRG seismic surveys. 
 
If survey and sampling of the WEA is incomplete or collected at a resolution that will not allow 
for avoidance of habitat features or micro-siting of anchors, the inadequate survey coverage or 
poor resolution may prevent appropriate mitigation measures that could be applied to avoid 
sensitive and irreplaceable resources, such as deep sea corals. Therefore, the survey and 
sampling coverage or intensity, and resolution of the data being collected are essential to avoid 
and minimize impacts in the future that likely cannot be replaced. BOEM has indicated that the 
Brookings WEA was designed to be larger in area because BOEM expected that some areas 
would not be available for construction, and therefore would require higher resolution surveys to 
identify opportunities for development. Adverse effects in the future could be set into motion 
during the survey work if the data being collected is not sufficient to employ the mitigation 
hierarchy as required by NOAA’s Mitigation Policy for Trust Resources (NOAA 2023). 
 
EFH Conservation Recommendations  
NMFS determined that the following conservation recommendations are necessary to avoid, 
minimize, mitigate, or otherwise offset the impact of the proposed action on EFH. 
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1. BOEM and the Corps should ensure that all bottom contacting activities avoid any hard 
bottom substrate by requiring a suitable buffer to ensure any direct (e.g., chain sweep, 
anchor dragging, sediment sampling) or indirect impacts (e.g., sediment smothering of 
suspension feeders such as corals and sponges, re-suspension of pollutants) to sensitive or 
irreplaceable habitats are avoided. It is unclear how BOEM’s proposed PDC-1 buffer for 
hard substrate (12 m, or 40 ft) can achieve its intended purpose to avoid damage to these 
habitats. Furthermore, BOEM has previously proposed and required a buffer of 500 feet 
in the Gulf of Mexico (see below) to protect similar habitats from all bottom disturbance 
associated with offshore wind site assessment and characterization activities:  


“2.2 Protocol. All bottom-disturbing activities shall be distanced at least [...] 500 
ft from any other sensitive benthic features including chemosynthetic 
communities, topographic banks, pinnacles, live bottoms (e.g., submerged aquatic 
vegetation [SAV] and oyster beds), or any other hard bottom benthic feature(s). 
The lessee shall also maintain a minimum vertical clearance of at least 15 ft for 
mooring or anchoring lines, chains, and/or cables that cross sensitive benthic 
features. [...]” 


During consultation with BOEM on the California WEAs, NMFS had previously 
recommended a buffer of 500 m. NMFS requests a meeting with BOEM and the Corps to 
seek agreement on a suitable buffer distance that ensures protection of these valuable 
habitats. 
 


2. If the Corps issues an Individual Permit, the Corps should require that all metocean buoy 
anchors or other scientific measurement devices (e.g., ADCP moorings) are removed 
from the seafloor within 30 days after the device is no longer being used for its intended 
purpose. 
 


3. BOEM should require that HRG survey coverage of the Brookings WEA conforms to the 
recommendations developed by NMFS in the Greater Atlantic Regional Field Office, and 
employ multi-beam echosounder resolution of 0.5 meters or better, and side scan sonar 
resolution of 0.25 meters or better. Survey coverage of the WEA should be planned so 
that the line spacing of HRG surveys ensure a minimum of 100% of the area being 
covered. Tighter spacing of survey lines should be used when proximal to habitat features 
of concern. 
 


4. Based on BOEM’s analysis (Table 11), injury could occur to fish if they are close enough 
to sparkers or boomers used in seismic surveys. We expect this equipment could cause 
impacts to habitat for Coastal Pelagic Species, Pacific Coast Groundfish, and Highly 
Migratory Species, as species from these FMPs are expected near the ocean surface 
within WEAs. NMFS recommends that BOEM exclude sparkers and boomers from 
future survey plans, and requests a meeting with BOEM to discuss suitable mitigation 
measures to reconcile this adverse effect if the use of sparkers or boomers cannot be 
excluded.  
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Fully implementing these EFH conservation recommendations would protect EFH and HAPC, 
by avoiding or minimizing the adverse effects described above. 
 
Statutory Response Requirement  
 
As required by section 305(b)(4)(B) of the MSA, BOEM and the Corps must provide a detailed 
response in writing to NMFS within 30 days after receiving EFH Conservation 
Recommendations. Such a response must be provided at least 10 days prior to final approval of 
the action if the response is inconsistent with any of NMFS’ EFH Conservation 
Recommendations unless NMFS and the Federal agency have agreed to use alternative time 
frames for the Federal agency response. The response must include a description of measures 
proposed by the agency for avoiding, minimizing, mitigating, or otherwise offsetting the impact 
of the activity on EFH. In the case of a response that is inconsistent with the Conservation 
Recommendations, the Federal agency must explain its reasons for not following the 
recommendations, including the scientific justification for any disagreements with NMFS over 
the anticipated effects of the action and the measures needed to avoid, minimize, mitigate, or 
offset such effects (50 CFR 600.920(k)(1)). 
 
Supplemental Consultation 
 
BOEM and the Corps must reinitiate EFH consultation with NMFS if the proposed action is 
substantially revised in a way that may adversely affect EFH, or if new information becomes 
available that affects the basis for NMFS’ EFH conservation recommendations (50 CFR 600. 
920(l)).  
 
Please direct questions regarding the letter or other ESA or MSA questions to Tina Fahy via 
electronic mail at Christina.Fahy@noaa.gov or Matt Goldsworthy via electronic mail at 
Matt.Goldsworthy@noaa.gov. 


 
Sincerely, 


 
 


               Dan Lawson 
    Long Beach Office Branch Chief 


         Protected Resources Division 
 
cc: Administrative File: 151422WCR2024PR00110 


Tyler Krug, Regulatory Project Manager, Corps Portland District, 
Tyler.J.Krug@usace.army.mil 
Dr. Correigh Greene, Pacific States Marine Fisheries Commission  
correigh.greene@noaa.gov  



mailto:Tyler.J.Krug@usace.army.mil

mailto:correigh.greene@noaa.gov
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Jeff Burright, Oregon Department of Land Development and Conservation 
Jeff.d.burright@dlcd.oregon.gov 
Andy Lanier, Oregon Department of Land Development and Conservation 
Andy.LANIER@dlcd.oregon.gov  
Delia Kelly,  Oregon Department of Fish and Wildlife 
delia.r.kelly@odfw.oregon.gov;   
Jessica Wason, Oregon Department of Fish and Wildlife 
jessica.l.watson@odfw.oregon.gov  
Arlene Merems, Oregon Department of Fish and Wildlife 
arlene.r.merems@odfw.oregon.gov  
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1 Proposed Action and Action Area 


1.1 Purpose and Structure of this Document  
The purpose of this consultation document is to evaluate the potential impacts on ESA-listed species and 
their critical habitats and on Essential Fish Habitat (EFH) from a Proposed Action of issuing leases 
for wind energy offshore southern Oregon. This document thus contains a Biological Assessment (BA) 
for threatened and endangered marine mammals, sea turtles, fishes, and invertebrates likely to occur in the 
Action Area (Figure 1) and an EFH Assessment for this area. For activities that could occur following 
lease issuance, the document analyzes potential effects including cumulative effects on listed species and 
EFH and summarize the effects determinations.  


This BA and EFH Assessment are consistent with the revised Guidance for Combining EFH 
Consultations with ESA Section 7 Consultations (Guidance) within NMFS Policy Directive 03-201-05.  


Under Section 7(c) of the Endangered Species Act (ESA), as amended, Federal agencies are required to 
ensure actions they authorize do not jeopardize the existence of any species listed under the ESA. 
National Marine Fisheries Office of Protected Resources in Long Beach, CA provided technical input on 
the list of species considered here. 


Sections 1 through 5 of this document provide information relevant to both the BA and EFH assessment. 
Sections 6 through 10 contain the BA. Species lists and information for marine mammals and sea turtles 
are in section 6. Species lists and information for fishes and invertebrates are in section 7. Sections 8 and 
9 draw from the previous sections to present the assessment of marine mammals and sea turtles (section 
8) and fishes and invertebrates (section 9). The BA concludes with section 10 in which section 10.1 
describes cumulative effects, and 10.2 has conclusions and table with the summary of determinations. 


The EFH Assessment is contained in section 11, which largely acts as a stand-alone section. Section 12 
has references for the EFH (section 12.1) and for the rest of the document (section 12.2). Following 
section 12 is an appendix which has information on Project Design Criteria (PDCs) and Best Management 
Practices (BMPs) relevant to the BA and EFH assessment. 


1.2 Proposed Action and Resulting Activities 
BOEM’s Proposed Action is the issuance of commercial wind energy leases with associated easements 
within the Coos Bay Wind Energy Area (WEA) and Brookings WEA offshore southern Oregon 
(maximum of one lease per WEA; Figure 1), and the granting of related rights of way (ROWs) and rights 
of use and easements (RUEs). ROWs, RUEs, and easements would be within the Oregon Outer 
Continental Shelf (OCS) and may include corridors from the OCS through State waters to the onshore 
energy grid. Under the Proposed Action, BOEM may issue easements associated with each lease and 
issue grants for subsea cable corridors and associated offshore collector/converter platforms.  


A lease allows a lessee to submit plans for environmental data collection through activities called site 
assessment and site characterization. Site assessment involves data collection on wind, typically 
through the temporary placement of meteorological and oceanographic buoys (i.e., metocean or met 
buoys) within a WEA; thus, this activity involves temporary installation, operation, and decommissioning 
of met buoys. Site characterization typically includes geophysical and geotechnical surveys and 
collection of seafloor samples, and biological surveys conducted from a vessel. BOEM reviews site 
characterization survey plans (survey plans) and all comments must be resolved prior to a lessee 
conducting survey activities. BOEM also reviews site assessment plans (SAPs) from lessees, and lessees 







 


2 


 


must have BOEM’s approval of SAPs to proceed. All survey plans and SAPs are reviewed to ensure 
inclusion of appropriate protective measures.  


BOEM does not consider the issuance of a lease to constitute an irreversible and irretrievable 
commitment of agency resources toward the authorization of a commercial wind power facility. The 
Proposed Action does not include cable installation or connection to shore-based facilities, or 
consideration of commercial-scale wind energy facilities. Should a lessee propose to construct and 
operate a commercial-scale wind energy facility within the WEAs, they would submit a Construction and 
Operations Plan (COP) to BOEM. Consideration of construction and operation of wind facilities is a 
separate federal action under the National Environmental Policy Act and BOEM would consider under a 
separate consultation.  


BOEM reasonably expects the Proposed Action of lease issuance will be followed by site assessment and 
characterization activities. Site characterization surveys inform SAPs, which are required to deploy and 
decommission metocean buoys. Together, site assessment and site characterization collect information for 
a Construction and Operations (COP) plan. Information here focuses on common methods and equipment 
used offshore the U.S. West Coast or in similar ocean conditions for similar activities. 


1.3 Action Area 
The Action Area includes the coastal and OCS waters north from the Brookings and Coos Bay WEAs to 
Astoria, Oregon and south to San Francisco, California (Figure 1) and encompasses the two proposed 
WEAs offshore Southern Oregon. It also encompasses Northern California lease areas offshore 
Humboldt, California (BOEM 2022a) and overlaps the Action Area used in consultation with NMFS in 
2022 (BOEM 2022b).  


The Coos Bay WEA consists of approximately 61,203 acres, and the Brookings WEA consists of 
approximately 133,792 acres, for a total of 194,995 acres (about 79,000 ha). The five California lease 
areas that were leased starting in 2022 (https://www.boem.gov/renewable-energy/state-
activities/california) cover a total of 373,268 acres. These fives California leases range in size from 
63,338 acres to 80,418 acres per lease. Rounded to the nearest 1,000 acres, the average size (± standard 
deviation) of these five California leases is 75,000 (± 8,000) acres. Thus, the Coos Bay WEA is smaller, 
and the Brookings WEA larger, than the California lease areas and the average size of these five areas.  


The Action Area incorporates the possible transit routes to and from harbors to the WEAs, and activities 
within the WEAs and along the possible cable routes to shore. Several ports are within 90 mi of the 
WEAs (Figure 2). San Francisco is over 300 mi from the Brookings WEA and over 450 mi from the Coos 
Bay WEA.  


BOEM does not have regulatory authority to approve any activities in State waters and onshore areas or 
apply mitigation measures outside of the OCS.  



https://www.boem.gov/renewable-energy/state-activities/california

https://www.boem.gov/renewable-energy/state-activities/california
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Figure 1. Map of the consultation Action Area which extends north and south of the two Oregon 
Wind Energy Areas (black striped polygons near Coos Bay and Brookings, OR) and the Humboldt 
lease areas (gray-striped polygons near Eureka, CA).  
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Figure 2. Distances (in miles) within the Action Area to ports near the Coos Bay and Brookings 
Wind Energy Areas.  


1.3.1 Vessel Traffic 


BOEM assumes that shipping and marine transportation activities will increase above the density 
estimated for 2019 based on data from Automatic Identification System (AIS), an automated and 
autonomous tracking system that can track different classes of marine vessels (Figure 3). AIS vessel 
traffic data for 2019 indicates multiple tracks of 10-100 vessels crossed through the WEAs, and multiple 
tracks of up to at least 125 vessels each crossed the Action Area (Figure 3). Densities and numbers of 
vessels in each swath greatly increased at ports.  
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Figure 3. Vessel Traffic from 2019 for a portion of the Action Area. PACPARS Corridors (diagonal 
pink shading) are potential routes proposed as voluntary fairways by the U.S. Coast Guard 
(USCG). 
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1.3.2 Seafloor Features  


 
Figure 4. Reproduced from Carlton et al. (2024): Seafloor habitat data layers including Rocky Reef 
HAPC in relation to the Coos Bay and Brookings WEAs and Call Areas. Map symbols, such as 
blue dots representing methane bubble streams, are sized for visibility in figure and not to scale. 


2 Site Assessment Activities: Metocean Buoys 
Site assessment involves the deployment and decommissioning of metocean buoys, which will be 
permitted by the USACE under the Nationwide Permit 5. Lessees have up to 5 years to perform site 
assessment activities before they must submit a COP (30 CFR 585.235(a)(2)). 


2.1 Description of Buoys and Expected Numbers 
Metocean buoys are anchored at fixed locations to monitor and evaluate the viability of wind as an energy 
source. These buoys may include floating light detection and ranging (LiDAR) to measure wind speeds at 
multiple heights, and anemometers, vanes, barometers, temperature transmitters and other devices may be 
mounted on a buoy.  


Onboard power supply sources for buoys may include solar arrays, lithium or lead-acid batteries, and 
diesel generators, which require an onboard fuel storage container with appropriate spill protection and an 
environmentally sound method to perform refueling activities. 
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As described in BOEM’s Draft EA for the Oregon WEAs (BOEM 2024), BOEM anticipates up to six 
buoys will be deployed in and near to each leased area in the Oregon WEAs, for a possible total of 12 
buoys if BOEM issues two leases.  


2.2 Buoy Hull Types and Anchoring Systems 
Discus-shaped, boat-shaped, and spar buoys (Figure 5) are the buoy types that would most likely be 
adapted for offshore wind data collection. A large discus-shaped hull buoy has a circular hull 10–12 m 
(33–40 ft) in diameter. A boat-shaped hull buoy is an aluminum-hulled buoy that is 6 m long, in the case 
of NOAA’s NOMAD buoy (Figure 5). 


Mooring depends on hull type, location, and water depth (National Data Buoy Center 2012). On the OCS, 
a larger discus-type or boat-shaped hull buoy may require a combination of a chain, nylon, and buoyant 
polypropylene materials designed (National Data Buoy Center 2008) with one or two weights. In 2020, 
PNNL installed two LiDAR buoys off California that had a boat-shaped hull and were moored with a 
solid cast iron anchor weighing approximately 4,990 kg (11,000 lb) with a 2.3-m2 footprint. The mooring 
line was comprised of chain, jacketed wire, nylon rope, polypropylene rope, and subsurface floats to keep 
the mooring line taut to semi-taut. The mooring line was approximately 1,200 m long in the Morro Bay 
WEA (PNNL 2019). 


 
Figure 5. Buoy schematic diagrams from the National Data Buoy Center (2008). 


2.3 Buoy Installation, Operation, and Decommissioning 
Buoy installation and decommissioning operations would take approximately one day, based on typical 
deployment procedures. Operation and maintenance are expected to occur with one vessel trip per year 
per buoy. 


Boat-shaped and discus-shaped buoys are typically towed or carried aboard a vessel to the installation 
location. The buoy is then lowered to the ocean from the deck of the transport vessel or placed over the 
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final location and the mooring anchor dropped. The buoy is anchored to the seafloor with a solid cast iron 
anchor weighing approximately 11,000 lb (2.3 m2 footprint). The approximate 1,650-meter-long mooring 
line is comprised of various components and materials, including chain, jacketed wire, nylon rope, 
polypropylene rope, and subsurface floats to keep the mooring line taut to semi-taut, reduce slack, and 
eliminate looping. The buoy will have a watch circle (i.e., excursion radius) of approximately 1,250 m. 
After installation, the transport vessel would likely remain in the area for several hours while technicians 
configure proper operation of all systems (PNNL 2019). 


Monitoring information transmitted to shore would include systems performance information such as 
battery levels and charging systems output, the operational status of navigation lighting, and buoy 
positions. Additionally, all data gathered via sensors would be fed to an onboard radio system that 
transmits the data string to a receiver onshore (Tetra Tech EC Inc. 2010).  


Decommissioning, which may occur in Year 6 or Year 7, is expected to be completed within one day per 
buoy and performed with the support of a vessel equivalent in size and capability to that used for 
installation. All buoys will be permitted by USACE under the Nationwide Permit 5. 
 


2.4 Other Equipment and Instrumentation 


2.4.1 Other Instruments: General 


Conventional anemometers, sonic detection, and ranging equipment may be used to obtain meteorological 
data in addition to LiDAR. A met buoy could also accommodate environmental monitoring equipment 
such as avian monitoring equipment including thermal imaging cameras, tagging receivers, acoustic 
monitoring for marine mammals, data logging computers, visibility sensors, water measurements 
including temperature, and communications equipment. 


2.4.2 Acoustic Doppler Current Profilers (ADCPs) 


The speed and direction of ocean currents will likely be assessed with Acoustic Doppler Current Profilers 
(ADCPs). The ADCP is a remote sensing technology that transmits sound waves at a constant frequency 
and measures the ricochet of the sound wave off fine particles or zooplanktons suspended in the water 
column. A typical ADCP is about one to two feet tall and one to two feet wide, with a mooring, base, or 
cage (surrounding frame) that is several feet wider. A typical ADCP has 3 to 4 acoustic transducers that 
emit and receive acoustical pulses from different directions. The frequencies range from 300–600 kHz 
with a sampling rate of every 1 to 60 minutes. ADCPs may be mounted independently on the seafloor, 
attached to a buoy, or have multiple instruments deployed as a subsea current mooring. In the case of a 
seafloor mount, the ADCP would likely be located near the meteorological buoy. A subsea current 
mooring might have 8–10 ADCPs vertically suspended from an anchor combined with several floats 
made of syntactic foam. These moorings do not breach the surface.  


Based on information from existing West Coast lessees, BOEM is anticipating that up to three ADCP 
moorings could be installed in a lease area, and up to seven may be installed along the export cable route 
associated with a lease. 


2.5 Vessel Use for Site Assessment 
Buoy installation vessels are typically 65 to 100 ft (20 to 30 m) in length (Table 1). Crew boats used for 
buoy operations and maintenance are usually 51 to 57 ft (16 to 17 m) long (Table 1) with 400 to 100- 
horsepower engines and 1,800-gallon fuel capacity. The estimated numbers of vessel trips (where 1 trip = 
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1 vessel used for up to 24 hrs) for buoy activities are 92 per lease (Table 1) or 184 for two leases (based 
on 6 buoys for a lease in Coos Bay WEA and six buoys in the Brookings WEA) over a 5-yr period. 
Numbers of vessel trips are intended to be conservative estimates of survey requirements, with actual 
numbers likely to be lower. Numbers of vessel trips are summarized for all site assessment and site 
characterization activities in section 5.2.1. 


Vessels with moon pools may be utilized to deploy buoys. A moon pool is a vertical opening through the 
hull from the deck to the bottom of a vessel for lowering tools and instruments into the sea (see also 
Appendix A). This is a safer way to deploy instruments at sea.  


Table 1. Vessel trips and information for buoy activities over a 5-yr period, based on one lease 
with six buoys with total trips representing two leases. 


Survey Task Estimated Number of 
Round Trips for 1 lease 


Max Total Trips 
(up to 12 buoys) 


Vessel Size 


Buoy installation 6  12 65 to 100 ft (20 to 30 m) 
Buoy maintenance at once 
per year per buoy for 5 years 


30 60 51 to 57 ft (16 to 17 m) 


Metocean buoy 
decommissioning (may occur 
after year 5) 


6 12 65 to 100 ft (20 to 30 m) 


Additional maintenance trips 
as needed (e.g., if severe 
weather)  


60 100 51 to 57 ft (16 to 17 m) 


Summary Total: 102  204 Vessel size range: 51 to 100 
ft 


3 Site Characterization Activities: Geophysical, Geotechnical, and 
Biological  


Site characterization activities involve geological, geotechnical, and geophysical surveys and sampling of 
the seafloor, and biological surveys of marine habitats and animals. Surveys can be conducted before and 
after met buoy approval to collect data for a COP (30 CFR 585.626). 


Lessees would conduct HRG surveys and geotechnical sampling within WEAs and ROW/RUE routes 
(i.e., the corridors from WEAs to the onshore energy grid; potential cable easement routes) during the 5-
year site assessment term. It is assumed that the ROW/RUE routes would consist of a minimum 300-
meter-wide corridor centered on anticipated cable locations. Because any ROW or RUE grants 
considered as part of this undertaking have not been issued, BOEM is uncertain of the locations of cable 
corridor surveys.  


3.1 Geophysical Information: High-Resolution Geophysical (HRG) Surveys 
BOEM anticipates that site characterization will use high-resolution geophysical (HRG) surveys to 
chart bathymetry, archaeological resources, and benthic zone hazards (following BOEM’s guidelines for 
geophysical data requirements: 30 CFR 585.610(b)(2) and 30 CFR 585.610(b)(3)). HRG surveys can 
inform site selection for geotechnical sampling and whether hazards will interfere with seabed support of 
the turbines.  







 


10 


 


3.1.1 HRG Equipment: Active Acoustic Sources 


HRG surveys use electrically-induced sonar transducers to emit and record acoustic pulses, and do not use 
air or water compression to generate sound. HRG sonar equipment may include swath bathymetry 
systems, magnetometers or gradiometers (two or more magnetometers to measure a gradient), side-scan 
sonar, shallow and medium (seismic) sub-bottom profiler systems, and multibeam echosounders from a 
vessel (Table 2). This equipment does not contact the seafloor. It may be towed from a moving survey 
vessel that does not require anchoring or onboard unmanned vehicles--ROV, AUV, and HOV types and 
may be used in conjunction with UTP technology. The equipment may be deployed and retrieved over the 
side or back of a vessel, or through a moon pool.  


Better technologies that may become available must meet requirements for SAPs (30 CFR § 585.606(5)) 
If new technology is proposed by lessees for site characterization, and if the potential impacts from this 
new technology are similar or less than those analyzed for the equipment described in this document, 
BOEM may approve the survey plans without reinitiating consultation.  


The line spacing for HRG surveys varies depending on the data purpose. To collect geophysical data for 
shallow hazards assessments (including multibeam echosounder, side-scan sonar, and sub-bottom profiler 
systems), BOEM recommends surveying at a 150-m (492-ft) primary line spacing and a 500-m (1,640-ft) 
tie-line spacing over the proposed lease area. For the collection of geophysical data for archaeological 
resources assessments (including magnetometer, multibeam echosounder, side-scan sonar, and sub-
bottom profiler systems), BOEM recommends surveying at a 30-m (98-ft) primary line spacing and a 
500-m (1640-ft) tie-line spacing over potential pre-contact archaeological sites once part of the terrestrial 
landscape and since inundated by global sea level rise during the Pleistocene and Holocene, generally 
thought to be in waters less than 100 m depth, which is typically in cable landing areas. 


Table 2. HRG survey equipment: types of geophysical sensors expected for use in the Action Area 
during the 5-year period following lease issuance. 


Sensor Type Uses Equipment Description 
Bathymetry/ 
depth sounder 
(multibeam 
echosounder) 


Collect bathymetric data for 
shallow hazards, archaeological 
resources, and benthic habitats 


A depth sounder is a microprocessor-controlled, 
high-resolution survey-grade system that 
measures precise water depths in both digital 
and graphic formats. Records with a sweep 
appropriate to the range of water depths 
expected in the survey area. May be better 
suited than other tools for characterizing areas 
with complex bathymetric features and 
hardbottom areas. 


Gradiometer Collect geophysical data for 
shallow hazards and 
archaeological assessments. Help 
identify objects with distinct 
magnetic signatures. 


The gradiometer (2 or more magnetometers) is 
typically towed close to the seafloor at no more 
than approximately 6 m (20 ft) above the 
seafloor. Better suited for depths < 500 m than 
deeper waters.  


Side-scan sonar Collect geophysical data for 
shallow hazards and 
archaeological assessments. Used 
to evaluate surface sediments, 
seafloor morphology, and 
potential surface obstructions 
(MMS 2007).  


A typical side-scan sonar system consists of a 
top-side processor, tow cable, and towfish with 
transducers (or “pingers”) on the sides which 
generate and record the returning sound that 
travels through the water column at a known 
speed. May have dual or tri frequencies (230–
1600 kHz) to record continuous planimetric 
images of the seafloor. 
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Sensor Type Uses Equipment Description 
Shallow and 
medium 
(seismic) 
penetration 
sub-bottom 
profilers 


Collect geophysical data for 
shallow hazards, archaeological 
assessments, and profile views of 
subsurface sediments for geologic 
cross-sections under tracklines.  


High-resolution Compressed High Intensity 
Radar Pulse (CHIRP) system sub-bottom 
profilers (a narrow frequency around 5.7 kHz). 
Also, medium penetration systems, such as 
boomers, sparkers (2.7 kHz), and bubble pulsers 
(4.3 kHz), or other impulse-type systems. Can 
penetrate sediment depths of 3 m (10 ft) to > 
100 m (328 ft ). 


 


3.1.2 Methods for HRG data collection 


Several survey methods can be used to collect high resolution geophysical data. Typically, these methods 
are based on the water depth of the survey area. However, restrictions on available equipment may affect 
which survey methods are chosen. The following is a description of each of the possible decisions for 
these survey methods: 


• Autonomous Underwater Vehicle (AUV) survey. AUV surveys consist of an autonomous (non-
tethered) submersible with its own power supply and basic navigation logic. An AUV can run 
many geophysical sensors at once and typically would consist of a multibeam echosounder, side-
scan sonar, magnetometer, and a sub-bottom profiler. AUVs also have forward looking sonar for 
terrain avoidance, a doppler velocity logger for velocity information, an internal navigation 
system for positioning, an ultra-short baseline pinger for positioning, and an acoustic modem for 
communication with a surface survey vessel. For single AUV operations, the surface survey 
vessel follows the AUV, keeps in communication via the acoustic modem, provides navigation 
information to the AUV, and monitors the health of the AUV. During multiple AUV surveys, 
several AUVs are deployed at once. These AUVs run independently from the survey 
vessel.Navigation updates and modem communication are provided by a network of Underwater 
Transponder Positioning devices (UTPs). These transponders are deployed to the seabed in 
known locations. In both methods of operation, the survey vessel recovers, maintains, and 
launches the AUVs and UTPs (see also BOEM’s EA for Oregon, Appendix F, BOEM 2024). A 
survey vessel may deploy AUVs and UTPs through a moon pool, which is a large opening 
through the hull from the deck and to the bottom of a vessel for lowering tools and instruments 
into the sea. 


• Shallow multi-instrument towed surveys. Towed surveys typically happen in shallower waters. 
A survey vessel will tow side-scan sonar, magnetometers or gradiometers with winches to 
provide altitude adjustments. In addition, passive acoustic monitoring, and, if needed, medium 
penetration seismic, can be towed from hardpoints (e.g., cleats) on the vessel. The survey vessel 
usually has hull mounted multibeam echosounders, a sub-bottom profiler, and an ultra-short 
baseline system. 


• Deep-tow survey. Deep-tow surveys use towed methodology in deep waters. The vessel uses a 
large winch with thousands of meters of cable to tow the survey instruments at depth. The 
survey instruments usually consist of a large weight (depressor) followed by a side-scan, sub-
bottom, and potentially a multibeam. Mounted in a survey vehicle. In deep waters the survey 
vehicle might be 8–10 km behind the survey vessel, sometimes requiring the use of a chase 
vessel to provide ultra-short baseline navigation for the survey vehicle. Vessels maintain speeds 
of 4.5 kn or slower when towing equipment. 


• Uncrewed Surface Vessel survey. Uncrewed Surface Vessels (USV) or Automated Surface 
Vessel (ASV) are remote controlled vessels that are controlled by operators on shore or from 
another vessel. USVs can be simple with a single instrument, designed for shallow waters, and 
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controlled by an operator that maintains visual contact with the USV. USVs can also be larger, 
the size of a small survey vessel, are operated over the horizon, could tow instruments, and use 
radar and cameras to operate safely and monitor for protected species. USVs can be electrically 
powered with batteries, sail/solar powered, and/or use diesel motors and generators. 


3.2 Geotechnical Surveys and Sampling 
Geotechnical surveys measure the physical properties of shallow sediments through samples of the 
seafloor (30 CFR 585.610(b)(1), 30 CFR 585.610(b)(4)). These measurements can indicate the suitability 
of shallow foundation soils to support anchoring systems or transmission cable under any operational and 
environmental conditions (including extreme events). Thus, the results inform the design of anchor 
systems and foundations, the armor level of export cables, and cable burial methods.  


Seafloor samples for geotechnical evaluation are collected by direct sampling of the substrate or in-situ 
measurements of sediments (Table 3). Direct sampling usually employs a dredge or corer off a survey 
vessel to retrieve a sediment sample from the seabed and return it to the deck of the vessel for further 
analysis. In-situ methods use a probe, that is pushed, or dropped into the seabed, and can record various 
properties of the sediment. Typical sampling sites include proposed anchor sites, cable touchdown points, 
regular intervals along proposed cable routes, and selected sites for slope stability studies. Data from 
HRG surveys are used to avoid archeological, geological, and benthic hazards in selection of sampling 
sites. 


Geotechnical investigation may include the use of gravity cores, piston cores, vibracores, deep borings, 
and cone penetration tests (CPT), among others (Table 3).  


The area of seabed disturbed by individual sampling events (e.g., collection of a core or grab sample) and 
placement of met buoy anchors could range up to an estimated 10 m2 although the maximum disturbance 
for many methods is less than half that area (Table 3). If every sample collected results in 10 m2 
disturbance, then 1,000 samples could theoretically disturb up to 10,000 m2 (1 ha; 2.5 acres) of seafloor in 
the Action Area (see Figure 4). This is an overestimate of impacted area as the number of samples 
collected by one lessee will likely be 100 or fewer though, representing a maximum of 1,000 m2 (0.1 ha; 
0.25 acres) of seafloor disturbance.  


Deployments for geotechnical sampling typically use vessels with dynamic positioning capability which 
do not have seafloor anchoring impacts. Vessel anchoring is unlikely in deep waters. However, if a vessel 
needs to anchor, an anchoring plan must be submitted (see Appendix A, section A.1.1). 


Table 3. Geotechnical sampling methods, associated sounds, and estimated seabed disturbance. 


Method Use Description of Equipment and Methods Acoustic Noise Disturb
-ance 


Dredge Collect upper 5–10 cm 
of sediment (direct 
sampling) 


Spring loaded dredge is lowered to the 
seabed by hand or with a small winch. 
Interaction with the seabed causes spring to 
release and tension on the line provides the 
closing force for the dredge. Useful for 
identifying the type of seabed sediment. 


None < 1 m2 
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Method Use Description of Equipment and Methods Acoustic Noise Disturb
-ance 


Box Cores Collect undisturbed 
“box” of sediment up 
to 0.5 m x 0.5 m x 1.0 
m. (direct sampling) 


A box core is lowered to the seabed by 
winch and penetrates the seabed, when 
tension is applied the box core jaws close, 
sealing the sample inside. Once on deck 
various tests can be performed. This type of 
equipment is also used for benthic studies. 


USBL beacon 
for 
positioning. 


< 4 m2 


Gravity / 
Piston 
Coring / 
Jumbo 
Piston 
Coring 


Collect a core of 
sediments for analysis. 
3–4” diameter, 10 m–
20 m. (direct 
sampling) 


Coring is typically conducted off a survey 
vessel. Gravity coring simply uses a weighted 
core barrel to take a sample. Piston coring 
uses a trigger to drop the weighted core 
barrel into the seabed with a piston that 
attempts to preserve the seabed. A jumbo 
piston core is a larger piston corer with 
increased diameter and length.  


USBL beacon 
for 
positioning. 


< 4 m2 


Cone 
Penetrome
ter (CPT) 


Measure several 
properties including 
tip resistance, pore 
water pressure, sleeve 
resistance, among 
others. (in situ) 


An electrically operated machine pushes a 
coiled rod into the seabed with a cone 
penetrometer at the tip. Typically deployed 
from survey vessels. They are winched to 
the seabed and remain connected to the 
survey vessel via umbilical for data 
transmission and power.  


USBL beacon 
for 
positioning. 
Motor noises 
during 
operation. 


< 10 m2 


Stinger CPT Measure several 
properties including 
tip resistance, pore 
water pressure, sleeve 
resistance, among 
others. (in situ) 


A hydrodynamic dart with a cone 
penetrometor at the tip. CPT Stingers are 
typically deployed from survey vessels, 
much like a gravity core. The CPT records as 
the equipment embeds into the seafloor. It 
may then push the CPT further into the 
seafloor.  


USBL beacon 
for 
positioning. 
Motor noises 
during 
operation. 


< 4 m2 


Vibracore Obtain samples of 
unconsolidated 
sediment; may also be 
used to gather 
information to aid 
archaeological 
interpretation of 
features identified 
through HRG surveys 
(BOEM 2020) (direct 
sampling) 


Vibracore samplers typically consist of a core 
barrel and an oscillating driving mechanism 
that propels the core barrel into the sub-
bottom. Once the core barrel is driven to its 
full length, the core barrel is retracted from 
the sediment and returned to the deck of 
the vessel. Typically, cores up to 6 m long 
with 8 cm diameters are obtained, although 
some devices have been modified to obtain 
samples up to 12 m long (MMS 2007; USACE 
1987). 


Vibrations 
from the 
motor.  


< 10 m2 


Borings Sampling and 
characterizing the 
geological properties 
of sediments at the 
maximum expected 
depths of the 
structure foundations 
(MMS 2007) (direct 
sampling) 


A drill rig is used to obtain deep borings. The 
drill rig is mounted over a moon pool on a 
dynamically positioned vessel with active 
heave compensation. Geologic borings can 
generally reach depths of 30–61 m within a 
few days (based on weather conditions). The 
acoustic levels from deep borings can be 
expected to be in the low-frequency bands 
and below the 160 dB threshold established 
by NMFS to protect marine mammals (Erbe 
and McPherson 2017). 


Vessel and drill 
noise. 


< 10 m2 
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3.3 Vessel Use for HRG Surveys and Geotechnical Sampling 
Like BOEM (2022a), BOEM (2024) describes vessel use based on 10-hour and 24-hour days, with more 
vessel trips estimated as needed if trips are 10-hours. Here we use the upper end of the number of trips 
estimated (the number estimated based on 10-hour trips) and assume all trips could last up to 24 hours. In 
other words, we selected the higher end of both trip duration and number of trips (Table 4). Numbers of 
vessel trips are summarized for all site assessment and site characterization activities in section 5.2.1. 


Table 4. Estimated number of vessel trips (up to 24 hrs/trip) for HRG surveys and geotechnical 
sampling for one leased area and potential cable corridors, based on a representative survey plan. 
Max Total Trips is based on the issuance of two leases. 


Survey Task Vessel Trips for 1 Lease  Max Total Trips  
HRG surveys per lease 140 280 
Geotechnical sampling per lease 200 400 
Total estimated # survey days for 1 lease  340 680 


3.4 Biological Surveys and Vessel Use 
Site characterization surveys for animals (birds, bats, marine mammals, sea turtles, fishes, and 
invertebrates) may involve visual observations from vessels or from the air and technologies to detect 
animals (Table 5). Biological resource surveys (30 CFR 585.610(b)(5)) for birds, fishes, and marine 
mammals, and sea turtles from vessels are typically done during daylight hours, with day trips lasting 
about10-hours. These surveys may occur at the same time from the same vessel but not concurrently with 
HRG surveys. Numbers of vessel trips are summarized for all site assessment and site characterization 
activities in section 5.2.1. 


Table 5. Estimated number of vessel trips for biological resource surveys over a 5-year period, as 
a range for animal surveys which typically last 10 hrs per roundtrip; benthic habitat trips are 
assumed to be 24-hr operations and only a maximum number of survey trips was estimated. 
Numbers of vessel trips are intended to be conservative estimates, with actual numbers likely to 
be lower. 


Biological Resources 
 


Survey Methods # Trips for 1 
Lease 


Max Trips 
Total 


Birds Aerial digital imaging; visual observation; 
radar; thermal or acoustic monitoring 30–60 120 


Bats Ultrasonic detectors installed on buoy and 
survey vessels, radar, thermal monitoring 
(concurrent with other vessel trips) 


NA NA 


Marine mammals, sea 
turtles 


Aerial or vessel-based surveys, acoustic 
monitoring 30–60 120 


Fishes, some invertebrates Underwater imagery; acoustic monitoring; 
eDNA 8–370 740 


Benthic habitats Grab sampling; benthic sled; underwater 
imagery/ sediment profile imaging 50 100 


All biological resources Total across methods Up to 540 1,080 
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4 Project Design Criteria and Best Management Practices 
BOEM has developed project design criteria (PDC) and best management practices (BMPs) to avoid and 
minimize potential environmental risks to or conflicts with protected resources and EFH from site 
assessment and site characterization activities (Table 6). Through consultation with NMFS and 
coordination with stakeholders, BOEM developed BMPs for implementation of PDCs (see Appendix A 
for detailed descriptions), and BOEM can further modify BMPs based on new information or new 
consultation. BOEM will implement BMPs and PDCs through review survey plans through standard 
operating conditions (SOCs).  


4.1 Reinitiation of Consultation 
BOEM will follow ESA Regulations for reinitiation of consultation: reinitiation may be triggered when 
the action agency retains jurisdiction over activities and: (1) If the amount or extent of taking specified in 
the incidental take statement is exceeded; (2) If new information reveals effects of the action that may 
affect listed species or critical habitat in a manner or to an extent not previously considered; (3) If the 
identified action is subsequently modified in a manner that causes an effect to the listed species or critical 
habitat that was not considered in the biological opinion or written concurrence; or (4) If a new species is 
listed or critical habitat designated that may be affected by the identified action (50 CFR 402.16).   
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Table 6. BOEM’s proposed Project Design Criteria for protected species and EFH. These PDCs are in addition to existing statutory and 
regulatory requirements, review procedures, and other BMPs that may apply. See Appendix A for PDC and BMP details.  


# Project Design Criteria Applicable to Purpose 


PDC 1 
Hard Bottom Avoidance: 
Metocean Buoy Anchoring 
and Prohibition of Trawling  


Employees, all at-sea contract 
personnel, vessels 


Met Buoy Anchoring: To protect rocky reefs, a Habitat of Particular 
Concern for Pacific Groundfish EFH, and reduce effects associated 
with habitat alteration to minimally adverse levels.  
No Trawling: To reduce possibility of bycatch of protected fish 
species and to protect benthic habitats. 


PDC 2 Marine Debris Awareness 
and Elimination  All at-sea and dockside operations 


To provide informational training to all employees and contract 
personnel on the proper storage and disposal practices at-sea to 
reduce the likelihood of accidental discharge of marine debris that 
can impact protected species through entanglement or incidental 
ingestion.  


PDC 3 


Minimize Interactions with 
ESA-listed Species During 
Geophysical Survey 
Operations 


Survey vessels operating HRG 
equipment at or below 180 kHz 


To avoid injury of ESA-listed species and minimize the likelihood of 
adverse effects associated with potential disturbance to 
discountable levels through the establishment of pre-clearance, 
exclusion zones, shut-downs, PSO monitoring, and other BMPs to 
avoid and reduce exposure of ESA-listed species to underwater 
survey noise.  


PDC 4 Minimize Vessel Interactions 
with ESA-listed species All vessels 


To avoid injuring or disturbing ESA-listed species by establishing a 
10 knot or less speed limit for vessels within the Action Area that 
are associated with leases; minimum separation distances between 
vessels and marine protected species; and operational protocols for 
vessels when animals are sighted. 


PDC 5 Entanglement Avoidance 
Mooring and anchoring systems for 
buoys and devices for metocean data 
collection.  


To use the best available mooring systems using anchors, chain, 
cable, or coated rope systems that prevent or reduce to 
discountable levels any potential entanglement of marine mammals 
and sea turtles. 


PDC 6 Protected Species Observers Geophysical Surveys  


To specify PSO requirements for monitoring shutdown and 
clearance zones, including requirements for qualified third-party 
PSOs; PSO approval by NMFS prior to deployment on a project; 
training for crew members serving as lookouts; 360-degree visual 
monitoring; and specifications for PSO equipment.  


PDC 7 Reporting Requirements 
PSOs and project-related personnel 
who observe a dead or injured 
protected species. 


To document and record monitoring requirements for geophysical 
surveys, project-related incidents involving ESA-listed species, and 
to report any impacts to protected species in a project area whether 
or not the impact is related to the project.  
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5 Potential Impacts to Species and Habitats: Summarizing the 
Proposed Activities 


The primary impact-producing factors (IPFs) associated with site assessment and site characterization that 
could affect ESA-listed species of marine mammals, sea turtles, fishes, and invertebrates are sound from 
surveys and vessels, vessel collisions, entanglement, chemical and toxic pollution, and marine debris. For 
EFH (section 11), the identified IPFs are noise and habitat alteration/turbidity.  


5.1 Noise 


5.1.1 Background on Animal Hearing and Potential for Injury 


The assessment of potential hearing effects in ESA-listed species is based on NMFS’ technical guidance 
for assessing acoustic impacts, defined as Permanent Threshold Shift (PTS) and Temporary Threshold 
Shift (TTS) (NMFS 2018) (Table 7). The methodology developed by the U.S. Navy is currently thought 
to be the best available data to evaluate the effects of exposure to the survey noise by sea turtles that could 
result in physical effects (Anderson 2021; U.S. Navy 2017).  


For a sound to potentially directly disturb or injure an animal, the animal must be able to hear it. Effects 
on hearing ability can result in disturbance of important biological behaviors such as migration, feeding, 
resting, communication, and breeding. Baleen whales hear lower frequencies; sperm whales, beaked 
whales and dolphins hear mid-frequencies; porpoise hear high frequencies; seals from 50 hertz (Hz) to 86 
kHz, and sea lions from 60 Hz to 39 kHz (Table 7; NMFS 2016d; 2018). Sea turtles are low frequency 
hearing specialists with a range of maximum sensitivity between 100 to 800 Hz (Table 7; Bartol et al. 
1999; Bartol and Ketten 2006; Lenhardt 1994; 2002; Ridgway et al. 1969). Cartilaginous fish are known 
to be sensitive to low frequency sounds up to 1.5 kHz, peaking between 200 and 600 Hz, depending on 
the species (Chapuis et al. 2019). 


Injury and mortality in fishes exposed to impulsive sources may vary depending on the presence or 
absence of, and type of swim bladder. Injury and mortal injury due to impulsive sources have not been 
observed in fishes without a swim bladder (Halvorsen et al. 2011; 2012a). Therefore, if effects were to 
occur, they would likely occur above the given thresholds in Table 7. Invertebrates, which do not contain 
air spaces within their bodies, are expected to respond similarly to fishes with no swim bladder (see 
section 9.1). Cumulative sound exposure thresholds for mortality and injury in fish with a swim bladder 
were measured by investigators (Halvorsen et al. 2011; 2012a; 2012b). However, only the single strike 
peak sound pressure level was measured during these experiments; therefore, mortality and injury 
thresholds are assumed to be the same across all hearing groups with a swim bladder (Popper et al. 2014). 
Although the Proposed Action does not include the use of air guns, data on fishes exposed to sound from 
an air gun provide the only sound-exposure data for assessment. These data showed that a cumulative 
sound exposure level of 186 dB re 1 μPa2-s resulted in TTS in fishes (Popper et al. 2005). TTS is not 
likely to occur in fishes without a swim bladder or invertebrates, and would likely occur above the given 
threshold in Table 7 for fishes with a swim bladder not involved in hearing. 
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Table 7. Impulsive acoustic thresholds identifying the onset of PTS and TTS for marine mammal, 
sea turtle, and fish species. 


Hearing Group Generalized Hearing 
Range 


Permanent Threshold 
Shift Onset 


Temporary Threshold 
Shift Onset 


Low frequency (e.g., baleen 
whales)1,2  7 Hz to 35 kHz 219 dB Peak 


183 dB cSEL 
213 dB Peak 
179 cSEL 


Mid-frequency (e.g., dolphins and 
sperm whales)1,2 150 Hz to 160 kHz 230 dB Peak 


185 dB cSEL 
224 dB Peak 
178 dB cSEL 


High frequency (e.g., porpoise)1 275 Hz to 160 kHz 202 dB Peak 
155 dB cSEL 


148 dB Peak 
153 dB cSEL 


Phocid pinnipeds (true seals) 
(underwater)1,2 50 Hz to 86 kHz 218 dB Peak 


185 dB cSEL 
212 dB Peak 
181 dB cSEL 


Otariid pinnipeds (sea lions and 
fur seals) (underwater)1,2 60 Hz to 39 kHz 232 dB Peak 


203 dB cSEL 
226 dB Peak 
199 dB cSEL 


Sea Turtles2 30 Hz to 2 kHz 230 dB Peak 
204 dB cSEL 


226 dB Peak 
189 dB cSEL 


Atlantic/Shortnose Sturgeon3 100 Hz to 800 Hz > 207 Peak5 
203 dB cSEL 


186 dB cSEL 


Atlantic Salmon3 < 380 Hz > 207 Peak5 
203 dB cSEL 


186 dB cSEL 


Sharks4 < 1.5 kHz > 213 dB Peak5 
> 216 dB cSEL 


NC 


Notes:  cSEL = Cumulative sound exposure level (decibel referenced to 1 micropascal squared seconds [dB s]), 
Peak = Peak sound pressure level (decibel referenced to 1 micropascal [dB re 1 µPa]), “> indicates that the 
given effect would occur above the reported threshold, NC = effects not likely to occur 


 1 NMFS 2018b; 2  Navy 2017; 3 Hawkins and Johnstone 1978; 4 Chapuis et al. 2019; 5 Popper et al. 2014 


5.1.2 Noise from Vessels 


For most of the world oceans, shipping and seismic exploration noise dominate the low-frequency portion 
of the spectrum (Hildebrand 2009). In particular, noise generated by shipping has increased as the number 
of ships on the high seas has increased. On the West Coast of North America, long-term monitoring data 
suggest an average increase of about 3 dB per decade in low-frequency ambient noise (Andrew et al. 
2002; McDonald et al. 2006; 2008).  


The sound generated by individual vessels can contribute to overall ambient noise levels in the marine 
environment on variable spatial scales. The survey vessels would contribute to the overall noise 
environment by transmitting noise through both air and water. Underwater noise produced by vessels is a 
combination of narrow-band (tonal) and broadband sound, with speed of vessels factoring into the sound-
levels received (Houghton et al. 2015; Putland et al. 2018). Tones typically dominate up to about 50 Hz, 
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whereas broadband sounds may extend to 100 kHz. According to Southall (2005) and Richardson et al. 
(1995), vessel noise typically falls within the range of 100–200 Hz.  


In the frequency range of 20–500 Hz, distant shipping is the primary source of ambient noise (URI 2017). 
Spray and bubbles associated with breaking waves are the major contributions to ambient noise in the 
500–100,000 Hz range. At frequencies greater than 100,000 Hz, “thermal noise” caused by the random 
motion of water molecules is the primary source. Ambient noise sources, especially noise from wave and 
tidal action, can cause coastal environments to have particularly high ambient noise levels. 


Vessel noise can potentially mask vocalizations and other biologically important sounds (e.g., sounds of 
prey or predators) that marine mammals and fishes may rely on. Potential masking can vary depending on 
the ambient noise level within the environment, the received level and frequency of the vessel noise, and 
the received level and frequency of the sound of biological interest. For example, right whales were 
observed to shift the frequency content of their calls upward while reducing the rate of calling in areas of 
increased anthropogenic noise (Parks et al. 2007) as well as increasing the amplitude (intensity) of their 
calls (Parks et al. 2011; Parks et al. 2009). Right whales also had their communication space reduced by 
up to 84% in the presence of vessels (Clark et al. 2009). Although humpback whales did not change the 
frequency or duration of their vocalizations in the presence of ship noise, their source levels were lower 
than expected, potentially indicating some signal masking (Dunlop 2016). 


5.1.3 Noise from HRG Surveys  


Using physical criteria about various HRG sources, such as source level, transmission frequency, 
directionality, beamwidth, and pulse repetition rate, Ruppel et al. (2022) divided marine acoustic sources 
into four tiers based on impacts to marine mammals that could inform regulatory evaluation (Table 8). 
Ruppel et al. (2022) supported these tiers with behavioral evidence. Tier 4 includes most high resolution 
geophysical, oceanographic, and communication/tracking sources, which are considered unlikely to result 
in incidental take of marine mammals and therefore termed de minimis. The majority of acoustic sources 
under the Proposed Action fall into this de minimis category (Table 8).  


HRG surveys may be vessel-based or AUV-based (see section 3.1.2) to deploy active sound sources 
(listed in Table 2 in section 3.1.1). These surveys may or may not make use of underwater transponder 
positioning (UTP) systems. UTP systems include an array of transponders placed temporarily on the 
seabed that communicate with AUVs to improve positioning accuracy. ADCP, pingers (locators), 
acoustic releases, seafloor/water column navigational/tracking acoustics for ROVs, AUVs, etc. are not 
likely to result in incidental take and are Tier 4 de minimus sources (Ruppel et al. 2022). These sources 
include the operating sounds for UTPs, AUVs, USBLs, ADCPs, acoustic releases, ROVs, and similar 
technology (Table 8). 


For acoustic sources from vessel-based surveys that fall in Tier 3 (Table 8), PDC 3 (Appendix A) applies. 


Using acoustic characteristics of HRG survey equipment operated from AUVs listed in the California 
2024-2025 marine site characterization survey plans accepted to date, Level B disturbance distances 
(horizontal threshold ranges) were calculated using NOAA’s Associated Level B Harassment Isopleth 
Calculator and are calculated to be 8.5 m or less from HRG devices on AUVs for marine mammals and 
2.2 m or less for sea turtles. The impacts of noise to marine mammals and sea turtles from HRG sound 
sources operated from AUVs is minimal and therefore the use of HRG sound sources operated from 
AUVs does not require a specialized mitigation strategy and no additional conservation measures are 
recommended at this time.  
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Table 8. The ranked classification of active acoustic sources based on impacts to marine 
mammals, with the first three columns reproduced from Ruppel et al. (2022: Table 3). The other 
columns are for the activities from the Proposed Action. 


Category 
(Ruppel et 
al. 2022) 


Active Acoustic Sources: 
Short Descriptions 
(Ruppel at al. 2022) 


Example Sources 
(Ruppel et al. 2022) 


Proposed Action  Best Management 
Practices 


Tier 1 
High-energy airgun 
surveys (includes GI 
guns) 


airguns–- arrays larger 
than 12 airguns not applicable  not applicable  


Tier 2 
Low/intermediate 
energy airgun surveys 
(includes GI guns) 


airguns  not applicable  not applicable  


Tier 3 HRG seismic sources 
(most) 


Some sparkers, bubble 
guns, some boomers 


Medium (seismic) 
penetration sub-
bottom profilers 


PDC 3 applies to 
towed systems. 
PSOs required–- 
clearance and shut 
down zones 


Tier 4 
De minimis sources (not 
likely to result in 
incidental take) 


EK60/80), lowest 
powered sparkers, 3-
plate boomers, ADCP, 
pingers (locators), 
acoustic releases, 
seafloor/water column 
navigational/tracking 
acoustics for ROVs, 
AUVs, etc. 


AUVs, UTPs, 
USBLs, ADCPs, 
acoustic releases, 
ROVs, and similar 
technology 


not applicable 


 


5.2 Vessel Interactions 


5.2.1 Vessel Trips: Summarized 


BOEM (2024) describes vessel use based on 10-hour and 24-hour days, with more vessel trips estimated 
as needed if trips are 10-hours. Here we used the maximum number of trips estimated in BOEM (2024), 
regardless of duration, so that a vessel trip represents one vessel moving in the Action Area for up to 24 
hours.  


Over a 5-year period per lease issued, we estimated up to 102 vessel trips for site assessment activities 
(Table 1), 340 for geophysical and geotechnical site characterization (Table 4), and 540 for biological 
surveys (Table 5), for a total of 982 vessel trips (Table 9). For two leases, this yields a total estimate of 
1,964 vessel trips over the 5-year period of site assessment and site characterization. In terms of a daily 
average of vessels trips for these activities, this upper limit would average to 1.1 trips daily for 5 years 
([1,964trips/5yrs÷(5yrs*365days) = 1.1 vessel trips per day]). Thus, about 2,000 vessel trips in a 5-year 
period, or an average 1.1 vessel trips per day for a 5-year period of activities, provide upper limits for 
assessing collision risks due to the Proposed Action in the context other vessel traffic (Figure 3).  


Within the Action Area, all vessels associated with the leases will be required to travel at 10 knots or 
less for all activities (transiting, surveys, etc.; PDC 4). 
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Table 9. Summary of vessel trips estimated for a 5-year period following lease issuance (Total 
Trips are based on issuance of 2 leases). 


Vessel Activity Table for Details Trips Per Lease  Total Trips  
Site Assessment: Buoys  Table 1 in Section 2.5 102 204 
HRG Surveys and Geotech Table 4 in section 3.3 340 380 
Biological Surveys Table 5 in section 3.4 540 1,080 
Total see rows above 982 1,964 


 


5.2.2 Vessel Strikes of Marine Mammals and Sea Turtles 


Vessels strikes pose a threat to marine mammals and sea turtles. Most vessel strikes of marine mammals 
reported involve commercial vessels and occur over or near the continental shelf (Laist et al. 2001). 
Because commercial vessel operators are not required to report whale strikes, reporting rates are unknown 
and likely to be much lower than actual occurrences. Additionally, although the public is prohibited from 
harassing, harming, pursuing, wounding, killing, capturing, or collecting marine species protected by the 
ESA and MMPA, there are no national requirements for commercial vessels to mitigate for vessel strikes 
with protected species other than NOAA’s Marine Life Viewing Guidelines 
(https://www.fisheries.noaa.gov/topic/marine-life-viewing-guidelines) and federal law that requires 
vessels to remain 100 yards away from humpback whales in Hawaii and Alaska waters, 200 yards from 
killer whales in Washington State inland waters, and 500 yards away from North Atlantic right whales 
anywhere in U.S. waters.  


Vessel traffic within the U.S. West Coast EEZ poses ship strike threats to all large whale populations 
(Redfern et al. 2013; Moore et al. 2018). While vessel strikes can happen anywhere that vessels and 
whales co-occur, vessel strikes occur mainly in shipping lanes. Rockwood et al. (2017) found that 74% of 
blue whale, 82% of humpback whale, and 65% of fin whale known vessel strike mortalities of the U.S. 
West Coast occurred in shipping lanes associated with the ports of San Francisco and Los Angeles/Long 
Beach.  


Of leatherback strandings documented in central California between 1981 and 2016, 11 strandings (7.3% 
of total) were determined to be the result of vessel strikes (NMFS unpublished data).  


5.2.3 Vessel features: Moon pools 


Moon pool usage presents a potential for marine mammals and sea turtles to become entrapped. Moon 
pools may be used offshore Oregon to deploy and/or retrieve equipment (e.g., ROVs, AUVs). Moon 
pools have been used for decades off the west coast and there is no known record of entrapment of 
protected species in the moon pools in the Pacific. MBARI regularly uses moon pools in launching ROVs 
and other instruments as it is safer for their staff and equipment. MBARI researchers and monitors have 
never had an animal trapped in their moon pool (MBARI staff, pers. comm.). With the limited occurrence 
of sea turtles in Oregon waters, as well as BOEM’s BMPs described in Appendix A, there is a low 
probability of animals intersecting with moon pools.  


5.3 Habitat Alteration 
Disturbance to seafloor sediments may occur during geotechnical investigations, biological grab 
sampling, anchoring, and mooring buoys. As described in PDC 1 in A.1 of Appendix A, all benthic 
areas will be cleared (i.e., appropriate seafloor data reviewed) before any bottom contact to ensure 
no sensitive or hard bottom habitats (e.g., Figure 4) are disturbed. Section 11.5.2 in the EFH 
Assessment provides an estimated footprint for potential disturbance to soft sediments. 



https://www.fisheries.noaa.gov/topic/marine-life-viewing-guidelines
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Collection of samples causes disturbance as sediment moves to fill the hole left by the removed core or 
grab, possibly exposing animals in the surrounding sediment to predators (Skilleter 1996). Sampling may 
also disrupt microbial assemblages in the sediments and breakdown biotic structures which help bind 
sediments (e.g., microbial mats). The distribution of these samples will occur throughout the leases, but 
the total spatial extent of sampling will be a small percentage compared to the overall area.  


Disturbance may cause sediments and benthic organic material to be introduced into the water column 
and increase local turbidity levels. As a result, fish may be exposed to contaminants, change their feeding 
rates, become less able to avoid predators, and temporarily move away from disturbed areas. (Wilber and 
Clarke 2001; Utne-Palm 2002; Au et al. 2004). Sediment suspension and increased turbidity may smother 
fish feeding and respiratory organs and harm prey species on which the fishes depend (Airoldi 2003).  


Biological response to these potential impacts is often a function of concentration and exposure duration 
(Newcombe and Jensen 1996). The proposed activities from the project are predicted to generate only 
minimal and short-term impacts to benthic habitats and cause a negligible increase in suspended materials 
over a short time frame. Therefore, proposed activities associated will have minimal adverse effects to 
EFH. 


Indirect effects from buoy emplacement may preserve habitat integrity, as fishers may avoid these areas 
until buoys are decommissioned. The damage from bottom-contact gear would then be displaced to 
outside of the lease area.  


5.4 Entanglement in ROV Cables and Metocean Buoy Moorings 
Most entanglements are never observed, but those that are include many cases of entangled whales with 
unidentified gear (IWC 2016). There are reports of large whales (including humpback, right, and fin 
whales) interacting with anchor moorings of yachts and other vessels, towing small yachts from their 
moorings or becoming entangled in anchor chains, sometimes with lethal consequences (Richards 2012; 
Love 2013; Saez et al. 2021). Animals may swim into moorings accidentally or actively seek out anchor 
chains or boats as a surface to scratch against(Benjamins et al. 2014)  


A total of 511 whale entanglements, 429 confirmed, along the U.S. West Coast have been reported from 
1982-2017. The annual average of total entanglement reports received by NMFS for the same period was 
14, with an average of 12 confirmed entanglement reports per year (Saez et al. 2021). There are no 
recorded events in the literature of ESA-listed species becoming entangled in ROV cables. The following 
gear types have been identified as involved in the entanglement of large whales off the U.S. West Coast 
between 1982 and 2017: netting, commercial and recreational fishing pots/traps, salmon troll line, steel 
cables, and one weather buoy (in 2014). Since 2000 (289 confirmed reports), pot/trap gear has become the 
most commonly identified gear type associated with entanglement reports (32 %). 


Sea turtles have been documented to be entangled in a large variety of man-made items (Duncan et al. 
2017; NMFS and USFWS 2008; Dodge et al. 2022). Sea turtle entanglements are an underestimate as not 
all entanglements are reported. In waters off the Northeast United States, the primary species entangled is 
the leatherback sea turtle, but loggerhead and green sea turtle entanglements also occur. Since the Sea 
Turtle Disentanglement Network was formed in 2002 and through 2014, there have been 275 
entanglements in vertical lines (NMFS 2015). Turtles are usually entangled around the neck and/or front 
flippers. Sightings of leatherback sea turtles in the eastern North Pacific are most frequently encountered 
off the coast of central California (Benson et al. 2007). This species faces significant threats from bycatch 
in fisheries (entanglement and/or hooking) (Benson et al. 2020; Dodge et al. 2022). A leatherback was 
found dead, entangled in a 3/8” galvanized boat mooring chain, offshore Massachusetts (Dodge et al. 
2022). 
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5.5 Accidental Release of Pollutants and Marine Debris 
PDC 2 covers the release of marine debris.  


Oil and other chemical spills are a specific type of ocean contamination that can have damaging effects on 
some marine mammal species directly through exposure to oil or chemicals and indirectly due to 
pollutants’ impacts on prey and habitat quality (Engelhardt 1983; MMC 2010; Matkin et al. 2008). In the 
five-year period from 2013–2017 along the Pacific coast, there were 127 pinnipeds found stranded with a 
serious injury or mortality caused by oil or tar coating their body (Carretta et al. 2019a).  


On a broader scale, ocean contamination from chemical pollutants introduced by industrial, urban, and 
agricultural use is also a concern for marine mammal conservation (Cossaboon et al. 2019; Desforges et 
al. 2016; Fair et al. 2010; Krahn et al. 2007; 2009; Moon et al. 2010; Ocean Alliance 2010). For example, 
the chemical components of pesticides used on land flow as runoff into the marine environment and can 
accumulate in the bodies of marine mammals and be transferred to their young through mother’s milk 
(Fair et al. 2010).  


The presence of these chemicals in marine mammals may put animals at risk for adverse health effects 
and reduced reproductive success, given toxicology studies and results from laboratory animals (Fair et al. 
2010; Goddard-Codding et al. 2011; Krahn et al. 2007; 2009; Peterson et al. 2014; 2015). Desforges et al. 
(2016) suggested that exposure to chemical pollutants may act in an additive or synergistic manner with 
other stressors, resulting in significant population-level consequences. Although the general trend has 
been a decrease in chemical pollutants in the environment following their regulation, chemical pollutants 
remain important given their potential to impact marine mammals (Bonito et al. 2016; Jepson and Law 
2016; Law et al. 2014). 


Potential sources of chemical pollution related to the Proposed Action are from allisions with the 
metocean buoy and/or a spill during fuel transfer to the back-up diesel generator on the metocean buoy. 
Fuel transfer is unlikely given the buoys are powered by solar panels and diesel generators are for back-
up power.  


Most marine debris is thought to come from land-based sources, though ocean-based debris can be 
significant in some areas (e.g., Sheavly 2007; Jang et al. 2014). Ocean-based litter is generated by the 
intentional or unintentional discharge of debris directly into the ocean. Marine activities that generate 
ocean-based litter include commercial shipping, recreational and commercial fishing, aquaculture, 
research and military endeavors, and offshore drilling (Galgani et al. 2015; UN Environment & GRID-
Arendal 2016). Most marine debris is made up of various forms of plastic that are highly persistent and 
often contain toxic chemicals or acquire them from the surrounding seawater. The fragmentation of 
plastics produces large numbers of microplastic particles that are easily taken up by a wide range of 
marine organisms (SCBD 2016). 


Ocean litter has detrimental ecological, economic, and social impacts. Marine species, including seals, sea 
birds, sea turtles, whales, and dolphins can become entangled in debris, resulting in hindered movement, 
decreased feeding ability, injury, and death (Kühn et al. 2015; NOAA MDP 2014). Fish, crustaceans, 
shellfish, and zooplankton ingest microplastics, and some of these organisms consume less food and have 
decreased energy for growth as a result (Boerger et al. 2010; Browne et al. 2008; Cole et al. 2013; Murray 
and Cowie 2011; Watts et al. 2015). Furthermore, microplastics adsorb organic contaminants and trace 
metals from their surrounding environments (Holmes et al. 2012; Rochman et al. 2013). 


There is a clear increase in the number of species, particularly marine mammals, known to be affected 
with 40% of the taxa known to ingest marine debris, mainly attributable to a review of the impacts of 
marine debris on cetaceans (Baulch and Perry 2014). The number of marine fish and seabirds affected by 
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ingestion or entanglement has also risen. New records for plastic ingestion by fish have been reported in a 
range of habitats, including open ocean, deep-water and temperate pelagic and demersal (See Appendix 
1a in Secretariat SCBD 2016).  


6 BA: Marine Mammals and Sea Turtles—Species and Descriptions 


6.1 List of Marine Mammals 
Approximately 30species of marine mammal species occur in the Action Area: 8 baleen whale species, 
over 15 toothed whale and dolphin species, and 6 species of seals and sea lions (Table 10). Sea otters 
(Enhydra lutris) are also in the Action Area but fall under the jurisdiction of the U.S. Fish and Wildlife 
Service (USFWS). Although beaked whales are rarely sighted in the region, advances in acoustic 
monitoring have improved species detection and identification, using echolocation pulse features 
(McDonald et al. 2009; Zimmer et al. 2008). Recent studies have detected some beaked whale species in 
and around the Action Area (Simonis et al. 2020).  


Detailed species descriptions, including state, habitat ranges, population trends, predator/ prey 
interactions, and species-specific threats are in Argonne (2019), H.T. Harvey and Associates (2020), US 
Navy (2022), and summarized below. 


Table 10. Marine mammal species (MMPA stock or DPS) that may occur in the Action Area, ESA 
and MMPA status, occurrence (or seasonality), and critical habitat designation. Bolded species 
are ESA-listed or have critical habitat designation that overlaps the Action Area. 


Common 
Name 


Scientific Name Stock 
(MMPA)/DPS  


ESA/MMPA 
Status 


Occurrence Citations for 
ESA listing 


Critical 
Habitat 


Baleen Whales 
Blue whale Balaenoptera 


musculus 
Eastern 
North Pacific 


Endangered/
Depleted 


Late 
summer and 
fall 


35 FR 
18319; 
December 2, 
1970. 2020 
Recovery 
plan 
 


N/A 


Fin whale Balaenoptera 
physalus 


California, 
Oregon, and 
Washington 


Endangered/
Depleted 


Year round 35 FR 8491; 
June 2, 
1970. 2010 
Recovery 
plan 


N/A 


Bryde's 
whale 


Balaenoptera 
edeni 


Eastern 
Tropical 
Pacific 


N/A Occasional N/A N/A 


Sei whale Balaenoptera 
borealis 


Eastern 
North Pacific 


Endangered/
Depleted 


Uncommon 35 FR 
12024; 
December 2, 
1970. 2011 
Recovery 
plan 


N/A 


Minke whale Balaenoptera 
acutorostrata 


California, 
Oregon, and 
Washington 


N/A Occasional N/A N/A 
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Common 
Name 


Scientific Name Stock 
(MMPA)/DPS  


ESA/MMPA 
Status 


Occurrence Citations for 
ESA listing 


Critical 
Habitat 


Humpback 
whale 


Megaptera 
novaeangliae 


Central 
America DPS 


Endangered/
Depleted 


Spring to fall 81 FR 
62260; 
September 
8, 2016. 
1991 
Recovery 
plan 


86 FR 21082, 
April 21, 2021 


Humpback 
whale 


Megaptera 
novaeangliae 


Mexico DPS Threatened/
Depleted 


Spring to fall 81 FR 
62260; 
September 
8, 2016. 
1991 
Recovery 
plan 


86 FR 21082, 
April 21, 2021 


Gray Whale Eschrichtius 
robustus 


Eastern 
North Pacific 
DPS 


N/A Oct-Jan and 
March-May 


N/A N/A 


Gray Whale Eschrichtius 
robustus 


Western 
North Pacific 
DPS 


Endangered/
Depleted 


Unclear 59 FR 
31094, June 
16, 1994 


N/A 


North Pacific 
right whale 


Eubalaena 
japonica 


Eastern 
North Pacific 


Endangered/
Depleted 


Uncommon 73 FR 
12024; April 
7, 2008. 
2013 
Recovery 
plan 


73 FR 9000 


Toothed and Beaked Whales 
Sperm whale Physeter 


macrocephalus 
California, 
Oregon, and 
Washington 


Endangered/
Depleted 


Year round 35 FR 
18319; 
December 2, 
1970. 2010 
Recovery 
plan 


N/A 


Killer whale Orcinus orca Eastern 
North Pacific 
Offshore  


N/A Sporadic N/A N/A 


Killer whale  Orcinus orca Eastern 
North Pacific 
Southern 
Resident 


Endangered/
Depleted 


April-Oct; 
limited 
sightings 


79 FR 
20802; April 
14, 2014. 
2008 
Recovery 
plan 


86 FR 14668, 
August 2, 
2021 


Dwarf sperm 
whale 


Kogia sima California, 
Oregon, and 
Washington 


N/A Uncommon N/A N/A 


Pygmy sperm 
whale 


Kogia breviceps California, 
Oregon, and 
Washington 


N/A Uncommon N/A N/A 
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Common 
Name 


Scientific Name Stock 
(MMPA)/DPS  


ESA/MMPA 
Status 


Occurrence Citations for 
ESA listing 


Critical 
Habitat 


Baird's 
beaked 
whale 


Berardius 
bairdii 


California, 
Oregon, and 
Washington 


N/A Summer/Fall N/A N/A 


Cuvier's 
beaked 
whale 


Ziphius 
cavirostris 


California, 
Oregon, and 
Washington 


N/A Uncommon N/A N/A 


Mesoplodont 
beaked 
whales 


Mesoplodon 
spp. 


California, 
Oregon, and 
Washington 


N/A Uncommon N/A N/A 


Risso's 
dolphin 


Grampus 
griseus 


California, 
Oregon, and 
Washington 


N/A Year round N/A N/A 


Northern 
right whale 
dolphin 


Lissodelphis 
borealis 


California, 
Oregon, and 
Washington 


N/A  Year round N/A  N/A 


Pacific white-
sided dolphin 


Lagenorhynchu
s obliquidens 


California, 
Oregon, and 
Washington 


N/A  Year round  N/A N/A 


Bottlenose 
dolphin 


Tursiops 
truncatus 


CA coastal N/A  Year round N/A  N/A 


Common 
bottlenose 
dolphin 


Tursiops 
truncatus 
truncatus 


CA/OR/WA 
offshore 
stock 


N/A Year round N/A N/A 


Short-beaked 
common 
dolphin 


Delphinus 
delphis 


California, 
Oregon, and 
Washington 


N/A  Year round N/A  N/A 


Long-beaked 
common 
dolphin 


Delphinus 
delphis bairdii 


California N/A  Year round N/A  N/A 


Dall's 
porpoise 


Phocoenoides 
dalli 


California, 
Oregon, and 
Washington 


N/A  Year round N/A  N/A 


Harbor 
porpoise 


Phocoena 
phocoena 


Northern 
Oregon/Was
hington Coast 
Stock 


N/A 
 


Year round N/A N/A 


Harbor 
porpoise 


Phocoena 
phocoena 


Northern CA-
Southern OR 
stock 


N/A  Inshore year 
round 


N/A  N/A 


Sea Lions and Seals 
Steller sea 
lion 


Eumetopias 
jubatus 


Eastern DPS Delisted  
(critical 
habitat still 
in effect) 


Year round N/A  59 FR 0715; 
https://www.fi
sheries.noaa.g
ov/action/desi
gnation-
critical-
habitat-steller-
sea-lions 


California sea 
lion 


Zalophus 
californianus 


U.S. Stock N/A  Year round N/A  N/A 
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Common 
Name 


Scientific Name Stock 
(MMPA)/DPS  


ESA/MMPA 
Status 


Occurrence Citations for 
ESA listing 


Critical 
Habitat 


Northern fur 
seal 


Callorhinus 
ursinus 


California N/A  Year round N/A  N/A 


Northern 
elephant seal 


Mirounga 
angustirostris 


California N/A  Year round N/A  N/A 


Harbor seal Phoca vitulina 
richardsi 


California N/A  Year round N/A  N/A 


Harbor seal Phoca vitulina 
richardii 


OR/WA Coast 
Stock 


N/A Year round N/A N/A 


Guadalupe 
fur seal 


Arctocephalus 
townsendi 


Throughout 
its range 


Threatened/
Depleted 


Spring/ 
Summer, 
seasonal low 
numbers 


N/A  N/A 


 


6.2 List of Sea Turtles 
Four ESA-listed species of sea turtles may occur in waters offshore Oregon (Table 11). Two of these are 
federally endangered and likely to occur in the Action Area: the leatherback sea turtle (Dermochelys 
coriaceaI) and loggerhead sea turtle (Caretta caretta; North Pacific Ocean Distinct Population Segment 
[DPS]). No known nesting habitat for sea turtles occurs in the Action Area. The green sea turtle (East 
Pacific DPS) is listed as threatened and occurs year-round in coastal southern California, but individuals 
rarely travel north of California, due to colder water temperatures (NMFS 2016c; Van Houtan et al. 
2015). Similar to green sea turtles, olive ridley sea turtles (Lepidochelys olivacea) are unlikely to travel as 
far north as the Action Area. 
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Table 11. Sea turtle species that may occur in the Action Area, their ESA status, occurrence (or 
seasonality), and critical habitat (CH) designation. The proposed green sea turtle CH (not bolded) 
does not overlap the Action Area. 


Common 
Name 


Scientific 
Name 


DPS  ESA Status Occurrence Citations for ESA 
listing 


Critical 
Habitat 


Leatherback 
sea turtle 


Dermochelys 
coriacea 


Throughout 
range 


Endangered June-Nov; 
limited sightings 
(gillnet restriction 
through Nov. 
15th in central 
CA/southern OR). 


35 FR 8491; June 
3, 1970. 1998 
Recovery plan 


77 FR 
4169, 
January 
26, 2012 


Loggerhead 
sea turtle 


Caretta 
caretta 


North Pacific 
Ocean DPS 


Endangered Uncommon 76 FR 58868; 
October 24, 
2011. 1997 
Recovery plan 


N/A 


Green sea 
turtle 


Chelonia 
mydas 


East Pacific 
DPS 


Threatened Extralimital 81 FR 20057; 
May 6, 2016. 
Recovery plan 


Proposed 
88 FR 
46572, 
July 19, 
2023  


Olive ridley 
sea turtle 


Lepidochelys 
olivacea 


Mexico’s 
Pacific coast 
breeding 
population 


Endangered Extralimital 43 FR 32800; 
August 27, 1978. 
1998 Recovery 
plan 


N/A 


Olive ridley 
sea turtle 


Lepidochelys 
olivacea 


All other 
populations 


Threatened Extralimital 43 FR 32800; 
August 27, 1978. 
1998 Recovery 
plan 


N/A 
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6.3 Maps of Biologically Important Areas and Critical Habitat 


 
Figure 6. Core biologically important areas (BIAs) for four species of baleen whales and for killer 
whales (Calambokidis et al. 2024) relative to the Action Area and Coos Bay and Brookings WEAs.  
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Figure 7. Parent biologically important areas (BIAs) for four species of baleen whales and for killer 
whales (Calambokidis et al. 2024) relative to the Action Area and Coos Bay and Brookings WEAs. 
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Figure 8. Critical habitat for the leatherback sea turtle, Steller sea lion, humpback whale, and 
south resident killer whale (Calambokidis et al. 2024; Carlton et al. 2024; Carretta et al. 2023) 
relative to the Action Area and WEAs. 
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6.4 Marine Mammals Likely to Occur in the Action Area 


6.4.1 Blue whale (Balaenoptera musculus) 


Blue whale populations were greatly reduced by commercial whaling in the early 1900s, and the species 
was federally listed as endangered in 1970 (35 FR 18319). Two blue whale stocks are recognized in the 
North Pacific Ocean; one is the Eastern North Pacific Stock (ENP) and the other is in the Central North 
Pacific Stock (CNP) (Carretta et al. 2020). Existing data shows that the eastern North Pacific blue whales 
range from the Costa Rica Dome to the Gulf of Alaska (Bailey et al. 2009; Calambokidis et al. 2009) 


The seasonal migration of the ENP population has been confirmed by long-term acoustic monitoring 
(Burtenshaw et al. 2004) and by movements of photo-identified individuals between southern California 
and the Gulf of Alaska (Calambokidis 2009). Blue whales travel northward as summer progresses in 
response to northward progressing spring transition, and subsequent increases in primary productivity 
(Burtenshaw et al. 2004; Calambokidis 2009). Blue whale BIAs are described in Calambokidis et al. 2015 
and updated in Calambokidis et al. 2024. Based on these updates, blue whale feeding parent BIAs overlap 
with the Brookings Wind Energy Area, but not the Coos Bay Wind Energy Area (Figure 7; Carlton et al. 
2024, Fig. 3.45; Calambokidis et al. 2024, Figure 2 BC). Both the blue whale feeding core and parent 
BIAs overlap with the Action Area (Figure 6, Figure 7). Blue whales identified in the area off northern 
California are re-sighted most frequently off Point St. George (Calambokidis et al. 2004; Calambokidis 
2007). They are most commonly sighted along the continental shelf break but also occur farther inshore, 
in transit or feeding on surface swarms of krill. Satellite-tagged blue whales provided information on 
“core areas of use”, indicating a high area of overlap for individuals at the western part of the Channel 
Islands, and near the Gulf of the Farallones, and the northern part of Cape Mendocino (Irvine et al. 2014). 
Irvine et al. (2014) found that although the satellite tracks were widely distributed, these whales tended to 
occupy the area off northern California during the latter part of the feeding season in late October–
November. Based on a series of aerial and summer/fall shipboard surveys off CA, OR and WA from 
1991–2018 sightings blue whale sightings in inshore and offshore waters off California in summer and 
fall (Becker et al. 2020).  


The Eastern North Pacific population may have recently recovered from commercial whaling, which 
ended in 1971, despite the impacts of ship strikes, interactions with fishing gear, and increased levels of 
ambient sound in the Pacific Ocean (Barlow 1997, 2003, 2016; Calambokidis and Barlow 2013; 
Campbell et al. 2015; Carretta et al. 2020; International Whaling Commission 2016; Monnahan et al. 
2015; Rockwood et al. 2017; Širović et al. 2015; Valdivia et al. 2019). The population appears near 
carrying capacity, and thus the rate of change of the population size has declined (Carretta et al. 2020; 
International Whaling Commission 2016; Monnahan et al. 2015). Based on NMFS systematic ship 
surveys from 1991 to 2014, the number of blue whales in the area (the combined Oregon/Washington 
stratum and the Northern California stratum) is estimated at 1,496 whales (Barlow 2016). The annual 
entanglement rate of blue whales (observed) during 2013-2017 is the sum of observed annual 
entanglements (1.35/yr), plus species probability assignments from unidentified whales (0.09/yr), totaling 
1.44 blue whales annually (Carretta et al. 2020). Most observed blue whale ship strikes have been in 
southern California or off San Francisco, where the seasonal distribution of blue whales is in close 
proximity to shipping ports (Berman-Kowalewski et al. 2010). Using the moderate level of avoidance 
model from Rockwood et al. (2017), estimated ship strike deaths of blue whales are 18 annually. A 
comparison of average annual ship strikes observed over the period 2013-2017 (0.4/yr) versus estimated 
ship strikes (18/yr) indicates that the rate of detection for blue whale vessel strikes is approximately 2%. 
The observed and assigned annual incidental mortality and injury rate from ship strikes (0.4/yr) and 
commercial fisheries (≥ 1.44 /yr), totals 1.84 whales annually from 2013-2017. This exceeds the 
calculated potential biological removal of 1.23 for this stock of blue whales (Carretta et al. 2020). 


No critical habitat is designated for blue whales in the North Pacific. 



https://www.frontiersin.org/articles/10.3389/fmars.2024.1283231/full#B5

https://www.frontiersin.org/articles/10.3389/fmars.2024.1283231/full#B29
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6.4.2 Fin whale (Balaenoptera physalus) 


Fin whales prefer temperate and polar waters (Jefferson et al. 2015; Reeves et al. 2002). This species has 
been documented from 60° N in Alaska waters to tropical waters off Hawaii, in Canadian waters both 
offshore and inland including some fjords, and they have frequently been recorded in waters within the 
Southern California Bight (Campbell et al. 2015; Jefferson et al. 2014; Mate et al. 2016; 2017; Širović et 
al. 2016). As demonstrated by satellite tags and discovery tags, fin whales make long-range movements 
along the entire U.S. West Coast (Falcone et al. 2011; Mate et al. 2015b; 2016; 2017; 2018; Mate et al. 
2009). Locations of breeding and calving grounds are largely unknown. The species is highly adaptable, 
following prey, typically off the continental shelf (Azzellino et al. 2008; Panigada et al. 2008). Survey 
and acoustic data indicate that fin whale distributions shift both seasonally as well as annually (Burnham 
et al. 2019; Calambokidis et al. 2015; Douglas et al. 2014; Jefferson et al. 2014).  


During aerial surveys conducted within the 2,000 m isobath off southern Washington, Oregon, and 
Northern California in the spring, summer, and fall of 2011 and 2012, there were six sightings of 13 fin 
whales during winter and summer 2012 only in offshore waters over the continental slope (Adams et al. 
2014). Sightings from systematic ship surveys out to 300 nmi off the U.S. West Coast and satellite tag 
data, habitat-based density models built with these data indicate that fin whales are more likely to be 
present seaward of the continental shelf in the offshore portion of the Action Area in late June to early 
December (Becker et al. 2020a). Because fin whale abundance appears lower in winter/spring in 
California (Dohl et al. 1983; Forney et al. 1995) and in Oregon (Green et al. 1992), it is likely that the 
distribution of this stock extends seasonally outside these coastal waters. 


The fin whale is listed as endangered under the ESA, but there is no designated critical habitat for this 
species. Fin whale population structure in the Pacific Ocean is not well known. During the 20th century, 
more fin whales were taken by industrialized whaling than any other species (Rocha et al. 2014). NMFS 
recognizes three fin whale stocks: (1) the Northeast Pacific stock (Alaska); (2) the California, Oregon, 
and Washington stock, and (3) the Hawaii stock, all stocks are considered depleted under the MMPA and 
endangered under the ESA (Carretta et al. 2020). Analysis of genetic and acoustic data suggests that fin 
whales in the North Pacific interbreed and are a single population (Archer et al. 2019). 


There has been a roughly 5-fold abundance increase between 1991 and 2014due largely to increases off 
northern California, Oregon, and Washington since 2005, while numbers off Central and Southern 
California have been stable (Nadeem et al. 2016). The best estimate of fin whale abundance in California, 
Oregon, and Washington waters out to 300 nmi is 9,029 (CV = 0.12) whales, based on a trend analysis of 
1991-2014 line-transect data (Nadeem et al. 2016) 


Total mean annual fishery-related serious injury and mortality was 0.67 fin whales during 2014-2018 
(Carretta et al. 2020). Average observed annual mortality and serious injury due to ship strikes was 1.6 fin 
whales per year during 2014-2018. Documented ship strike deaths and serious injuries are derived from 
direct counts of whale carcasses and represent minimum impacts (Carretta et al. 2020). The most 
conservative estimate of ship strike deaths from Rockwood et al. (2017) is 43 whales annually. The ratio 
of documented ship strike deaths (1.8/yr) to estimated annual deaths (43) implies a carcass 
recovery/documentation rate of 4.1%. There is uncertainty regarding the estimated number of ship strike 
deaths, however, it is apparent that carcass recovery rates of fin whales are quite low. 


Although no fin whale entanglements were observed 1990-2016 (Carretta et al. 2018a), some gillnet 
mortality may go unobserved, because whales swim away with a portion of the net (Carretta et al. 2020).  


BIAs for fin whales, including parent and core areas (Figure 6, Figure 7), were recently delineated due to 
the availability of additional data (Calambokidis et al. 2024, Figure 6; Carlton et al. 2024, Fig. 3.44). Both 
the fin whale parent and core feeding BIAs overlap with the Coos Bay WEA and the fin whale parent 
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feeding BIA overlaps with the Brookings WEA. Both the fin whale parent and core feeding BIAs overlap 
with the Action Area (Figure 6, Figure 7). 


6.4.3 Sei whale (Balaenoptera borealis) 


Sei whales have a worldwide distribution and are found primarily in cold temperate to subpolar latitudes 
across the North Pacific where there is steep bathymetric relief, such as the continental shelf break, 
canyons, or basins between banks and ledges (Best and Lockyer 2002; Burnham et al. 2019; Gregr and 
Trites 2001; Horwood 1987; Horwood 2009). Sei whales are migratory, spending the summer months 
feeding in the subpolar higher latitudes and returning to the lower latitudes to calve in the winter (Rone et 
al. 2017; Smultea 2014; Fulling et al. 2011; Olsen et al. 2009). In the winter in the Pacific, sei whales 
have been detected as far south as the Mariana Islands, Hawaii, and Southern California (Fulling et al. 
2011; Smultea 2014). Analysis of sei whale genetic samples from around the Pacific suggests a single 
stock present in the Pacific (Baker et al. 2006; Huijser et al. 2018). For the MMPA stock assessment 
reports, sei whales within the Pacific U.S. EEZ are divided into two discrete areas: (1) California, Oregon 
and Washington waters and (2) waters around Hawaii. The Eastern North Pacific stock includes animals 
found within the U.S. west coast EEZ and in adjacent high seas waters; however, because comprehensive 
data on abundance, distribution, and human-caused impacts are lacking for high seas regions, the status of 
this stock is evaluated based on data from U.S. EEZ waters of the California Current (NMFS 2005). 


Sei whales are rare in the California Current (Dohl et al. 1983; Barlow 2016; Forney et al. 1995; Green et 
al. 1992) but were the fourth most common whale taken by California coastal whalers in the 1950s-1960s 
(Rice 1974). Shipboard surveys off California, Oregon, and Washington from 1991-2014 sighted 
approximately 17 sei whales from 35° N to 45° N (Barlow 2016). 


The sei whale is listed as an endangered under the ESA, but there is no designated critical habitat for this 
species (Carretta et al. 2020). A single Eastern North Pacific stock is recognized in the U.S. EEZ and that 
stock is considered depleted under the MMPA (Carretta et al. 2020). No data on trends in sei whale 
abundance exist for the eastern North Pacific. Although the population in the North Pacific is expected to 
have grown since being given protected status in 1976, the possible effects of continued unauthorized 
takes (Yablokov 1994), vessel strikes and gillnet mortality make this uncertain. Barlow (2016) noted that 
an increase in sei whale abundance observed in 2014 in the California Current is partly due to recovery of 
the population from commercial whaling but may also involve distributional shifts in the population. The 
best estimate of abundance for California, Oregon, and Washington waters is the unweighted geometric 
mean of the 2008 and 2014 estimates, or 519 (CV = 0.40) sei whales (Barlow 2016). 


The California swordfish drift gillnet fishery is the most likely U.S. fishery to interact with sei whales 
from this stock, but no entanglements have been observed from 8,845 monitored fishing sets from 1990-
2016 (Carretta et al. 2018a). The average observed annual mortality due to ship strikes is 0.2 sei whales 
per year for the period 2012-2016. Additional ship strike mortality probably goes unreported, because the 
whales may not have stranded or had obvious signs of trauma (Carretta et al. 2018a). Increasing levels of 
anthropogenic sound in the world’s oceans is a habitat concern for whales, particularly for baleen whales 
that may communicate using low-frequency sound (Croll et al. 2002). 


6.4.4 Humpback whale (Megaptera novaeangliae) 


Humpback whales occur throughout the North Pacific, with multiple populations recognized based on low 
latitude winter breeding areas (Calambokidis et al. 2001; 2008, Barlow et al. 2011). Exchange of animals 
between breeding areas occurs rarely, based on photo-identification data of individual whales 
(Calambokidis et al. 2001; 2008). Photo-identification evidence also suggests strong site fidelity to 
feeding areas, but animals from multiple feeding areas converge on common winter breeding areas 
(Calambokidis et al. 2008). 
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Along the U.S. West Coast, NMFS currently recognizes one humpback whale stock that includes two 
separate feeding groups: (1) a California and Oregon feeding group of whales that includes whales from 
the endangered Central American and threatened Mexican DPSs defined under the ESA (NOAA 2016a), 
and (2) a northern Washington and southern British Columbia feeding group that primarily includes 
whales from the threatened Mexican DPS, but also small numbers of whales from the unlisted Hawaii and 
endangered Central American DPSs (Calambokidis et al. 2008, Barlow et al. 2011, Wade et al. 2016, 
Wade 2017; 2021). Very few photographic matches between these feeding groups are documented 
(Calambokidis et al. 2008). 


Both core and parent BIAs for humpback whale feeding areas were identified off the U.S. west coast by 
Calambokidis et al. (2015) and updated by Calmbokidis et al. (2024). The Brookings WEA overlaps with 
the humpback parent and core BIA feeding areas and the Coos Bay WEA overlaps with the parent 
feeding BIA for fin whales (Carlton et al. 2024, Fig. 3.46) and both the core and parent humpback whale 
feeding BIAs overlap with the Action Area (Figure 6, Figure 7). Effective May 21, 2021, NMFS issued 
an updated final rule to designate critical habitat for the endangered Central America DPS, and the 
threatened Mexico DPS of humpback whales (Megaptera novaeangliae) (86 FR 21082). Critical habitat 
for these DPSs serve as feeding habitat and contain the essential biological feature of humpback whale 
prey. Critical habitat for the Central America DPS of humpback whales contains approximately 48,521 
nmi2 of marine habitat in the North Pacific Ocean within the portions of the California Current Ecosystem 
off the coasts of Washington, Oregon, and California. Specific areas designated as critical habitat for the 
Mexico DPS of humpback whales contain approximately 116,098 nmi2 of marine habitat in the North 
Pacific Ocean, including areas within portions of the eastern Bering Sea, Gulf of Alaska, and California 
Current Ecosystem.  


For the MMPA stock assessment reports, the California/Oregon/Washington Stock is defined to include 
humpback whales that feed off the west coast of the United States, including animals from both the 
California-Oregon and Washington-southern British Columbia feeding groups (Barlow et al. 2011; 
Calambokidis et al. 2008). Three other stocks are recognized in the Pacific region stock assessment 
reports: (1) Central North Pacific Stock (with feeding areas from Southeast Alaska to the Alaska 
Peninsula), (2) Western North Pacific Stock (with feeding areas from the Aleutian Islands, the Bering 
Sea, and Russia), and (3) American Samoa Stock in the South Pacific (with largely undocumented 
feeding areas as far south as the Antarctic Peninsula) (Carretta et al. 2020). The relationship of MMPA 
stocks to ESA DPSs is complex. Whales from three different DPSs (Central America, Mexico, and 
Hawaii) are included in the MMPA stock identified in this report as the “California/Oregon/Washington 
Stock” (COW). Nearly all Central American whales migrate to California and Oregon to feed, but the 
California/Oregon feeding area represents a mix of whales from Mexico and Central America (Wade 
2021). Humpback whales expected to be present in the Action Area are expected to be part of the COW 
stock. 


The COW stock is estimated to be increasing at 6-7% per year. Combining abundance estimates from 
both the California/Oregon and Washington/southern British Columbia feeding groups (2,374 + 526) 
yields an estimate of 2,900 animals (CV = 0.048) for the COW stock (Carretta et al. 2020). 


From 2013-2017, mortality due to interactions with fisheries amounted to 17.3 whales per year (Carretta 
et al. 2020). Fourteen humpback whales (totaling eight deaths, 2.8 serious injuries, and two non-serious 
injuries) were reported struck by vessels between 2013 and 2017 (Carretta et al. 2019a). An encounter 
theory model estimated the number of annual ship strike deaths to be 22 humpback whales, though this 
includes only the period July–November when whales are most likely to be present in the U.S. West 
Coast EEZ and the time of year that overlaps with cetacean habitat models generated from line-transect 
surveys (Becker et al. 2016, Rockwood et al. 2017). A humpback whale was entangled in a research 
marine mooring buoy in 2014. The whale is estimated to have been entangled for three weeks and had 
substantial necrotic tissue around the caudal peduncle. Although the whale was fully disentangled, this 
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animal was categorized as a serious injury because of the necrotic condition of the caudal peduncle and 
the possibility that the whale would lose its flukes due to the severity of the entanglement (Carretta et al. 
2019a). Increasing levels of anthropogenic sound in the world’s oceans (Andrew et al. 2002) has also 
been identified as a threat to humpback whales. 


6.4.5 Gray whale (Eschrichtius robustus) 


There are two north Pacific stocks of gray whales: the Western stock (WNP)and the Eastern stock (ENP) 
designated in the Pacific SAR (Carretta et al. 2020). Gray whales of the WNP stock primarily occur in 
shallow waters over the U.S. West Coast, Russian, and Asian continental shelves, while the ENP stock 
whales primarily occur in shallow waters over the continental shelf of the U.S. West Coast and Mexico. 
This species is one of the most coastal of the great whales (Jefferson et al. 2015; Jones and Swartz 2009). 
The WNP stock primarily feed in the Okhotsk Sea off Sakhalin Island, Russia, and in the southeastern 
Kamchatka Peninsula in the southwestern Bering Sea in nearshore waters generally less than 225 ft deep 
(Jones and Swartz 2009; Weller and Brownell 2012). The breeding grounds consist of subtropical lagoons 
in Baja California, Mexico, and suspected wintering areas in southeast Asia (Alter et al. 2009; Jones and 
Swartz 2009; Mate et al. 2015a; Urban-Ramirez et al. 2003; Weller et al. 2013). The ENP stock also feeds 
in nearshore waters in the Chukchi Sea, Bering Sea, Gulf of Alaska, the Pacific Northwest, and Northern 
California (Calambokidis et al. 2017; Lagerquist et al. 2018; Mate et al. 2010; 2013; 2015a; Weller et al. 
2013). The main breeding grounds consist of subtropical lagoons in Baja California, Mexico (Alter et al. 
2009; Jones and Swartz 2009; Urban-Ramirez et al. 2003).  


Some gray whales make the longest annual migration of any mammal (15,000–20,000 km roundtrip; 
Guazzo et al. 2019). Gray whales migrate along the Pacific coast twice a year between October and July 
(Calambokidis et al. 2015). Although they generally remain mostly over the shelf during migration, some 
gray whales may be found in more offshore waters to the west of San Clemente Island and the Channel 
Islands (Calambokidis et al. 2015; Guazzo et al. 2019; Mate and Urban-Ramirez 2003; Schorr et al. 2019; 
Smultea 2014; Sumich and Show 2011). Recordings from a hydrophone array deployed offshore of 
central California (near Monterey) show that gray whales are acoustically active while migrating and that 
this acoustic behavior and their swimming behavior during migration changes on daily and seasonal time 
scales (Guazzo et al. 2017). 


Information from tagging, photo-identification and genetic studies show that some whales identified in 
the Western North Pacific off Russia have been observed in the eastern North Pacific, including coastal 
waters of Canada, the U.S. and Mexico (Lang et al. 2014; Weller et al. 2012; Mate et al. 2015, Urbán et 
al. 2019). The number of whales documented moving between the Western and Eastern North Pacific 
represents 14% of gray whales identified off Sakhalin Island and Kamchatka according to Urban et al. 
(2019). Some whales that feed off Sakhalin Island in summer migrate east across the Pacific to the west 
coast of North America in winter, while others migrate south to waters off Japan and China (Weller et al. 
2016). The current stock structure for gray whales in the Pacific has been in the process of being re-
examined for a number of years and remains uncertain as of the most recent Pacific SAR (Carretta et al. 
2020). Genetic data reveal mixed stock aggregations of gray whales in the North Pacific Ocean and 
indicate that current population structure is not reflected by the current eastern and western stock or DPS 
designations based on geography (Brüniche-Olsen et al. 2018; Carretta et al. 2020). 


The WNP is endangered, with an estimated population size from photo-ID data for Sakhalin and 
Kamchatka in 2016 of 290 whales (90% percentile interval = 271–311) (Cooke 2017; Cooke et al. 2018). 
Their main wintering areas are in waters off Russia and Asia (Mate et al. 2015a; Moore and Weller 2013; 
Weller et al. 2012; 2013). Recent analysis of the data available for 2005 through 2016 estimates the 
combined Sakhalin Island and Kamchatka populations are increasing (Cooke 2019).  
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The ENP has recovered from whaling exploitation, is not considered depleted, and was delisted under the 
ESA in 1994 (Carretta et al. 2020; Swartz et al. 2006). The most recent estimate of abundance for the 
ENP population is from the 2015/2016 southbound survey and is 26,960 (CV=0.05) whales (Durban et al. 
2017).  


A few hundred gray whales that feed along the Pacific coast between southeastern Alaska and Northern 
California throughout the summer and fall are known as the Pacific Coast Feeding Group (PCFG) 
(Calambokidis et al. 2017; Carretta et al. 2017; Mate et al. 2013; Weller et al. 2013). The group has been 
identified as far north as Kodiak Island, Alaska (Gosho et al. 2011), and has generated uncertainty 
regarding the stock structure of the ENP (Carretta et al. 2017; Weller et al. 2012; 2013). Photo-
identification, telemetry, and genetic studies suggest that the PCFG is demographically distinct from the 
ENP (Calambokidis et al. 2017; Frasier et al. 2011; Lagerquist et al. 2018; Mate et al. 2010). In 2012–
2013, the Navy funded a satellite tracking study of PCFG gray whales (Mate 2013). Tags were attached to 
11 gray whales near Crescent City, California in fall 2012. Good track histories were received from 9 of 
the 11 tags, which confirmed an exclusive nearshore (< 19 km) distribution and movement along the 
Northern California, Oregon, and Washington coasts (Mate 2013). Although the duration of the tags was 
limited, none of the PCFG whales moved south beyond Northern California. 


Both stocks could be present in the Action Area during their northward and southward migration 
(Calambokidis et al. 2015; Carretta et al. 2019c; Cooke et al. 2015; Moore and Weller 2018; Sumich and 
Show 2011; Weller et al. 2012; 2013). During surveys of the northern feeding grounds, the largest 
number of WNP gray whales was observed in late-August and early-September (Meier et al. 2007), 
suggesting those few gray whales that may migrate down the U.S. west coast will not be in California 
waters in general during those months. 


Gray whale BIAs, including parent and child migratory BIAs and parent and core feeding BIAs were 
identified along the U.S. West Coast (Calambokidis et al 2015; Calambokidis 2024 Figs. 7-10; Carlton et 
al. 2024, Figs. 3.39-3.42). Vessels transiting from Coos Bay, Crescent City, San Francisco Bay and Morro 
Bay are likely to intersect with gray whale migratory BIAs. Vessels surveying potential cable routes are 
also likely to intersect with small portions of the migratory BIAs. The gray whale BIAs do not overlap 
with the Oregon WEAs, but they do overlap with the Action Area (Figure 6, Figure 7). There has been no 
critical habitat designated for this species.  


6.4.6 Sperm whale (Physeter macrocephalus) 


Sperm whales consume a variety of squid and fish; females feed mostly on deep-living species of squid, 
whereas males often forage for bottom-dwelling fish (Whitehead 2003; Whitehead et al. 2008). Based on 
habitat models derived from line-transect survey data collected between 1991 and 2008 off the U.S. West 
Coast, sperm whales show an apparent preference for deep waters (Barlow et al. 2009; Becker et al. 2012; 
Becker et al. 2010; Forney et al. 2012). Sperm whales are distributed across the entire North Pacific and 
into the southern Bering Sea in summer, but the majority are thought to be south of 40°N in winter (Rice 
1974; 1989; Miyashita et al. 1995). Sperm whales are found year-round in California waters (Dohl et al. 
1983; Barlow 1995; Forney et al. 1995), but they reach peak abundance from April through mid-June and 
from the end of August through mid-November (Rice 1974). Sperm whales are seen off Washington and 
Oregon in every season except winter (Green et al. 1992). Of 176 sperm whales that were marked with 
Discovery tags off southern California in winter between 1962 and 1970, only three were recovered by 
whalers: one off northern California in June, one off Washington in June, and another far off British 
Columbia in April (Rice 1974).  


Since 1978, there have been accounts of at least three other stranded sperm whales, including two in 
2008, recorded by the Humboldt State University Vertebrate Museum. No sperm whales were reported 
from 30 surveys conducted off Eureka in fall 1991–2007 (Calambokidis 2009). Only two sperm whales 
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were observed in low-elevation aerial surveys, both at depths of 656–6,561 ft (200–2,000 m) (Adams et 
al. 2014); satellite tracking has indicated their migration occurs along the continental shelf break, and 
passive acoustic monitoring has detected them in the Eel River Canyon.  


The sperm whale has been listed as endangered since 1970 under the precursor to the ESA (NMFS 2009), 
but there is no designated critical habitat for this species in the North Pacific. Sperm whales within the 
Pacific U.S. EEZ are divided into three discrete, non-contiguous areas: California, Oregon and 
Washington (COW) waters, waters around Hawaii, and Alaska waters (Carretta et al. 2020). Sperm 
whales in the California Current have been identified as demographically independent from animals in 
Hawaii and the Eastern Tropical Pacific (Mesnick et al. 2011). The best estimate of sperm whale 
abundance in the California Current is the trend-based estimate corresponding to the most recent 2014 
survey, or 1,997 (CV= 0.57) whales (Moore and Barlow 2014). 


The fishery most likely to injure or kill sperm whales from this stock is the California thresher 
shark/swordfish drift gillnet fishery (Julian and Beeson 1998, Carretta et al. 2019a; 2019b), although 
sablefish hook and line fishery, entanglements in unknown fisheries, ingestion of marine debris and 
vessel strikes are also threats to this species (Carretta et al. 2020). For the 1991-2014 study period, 
conclusions about whether the population has increased or decreased are uncertain (Moore and Barlow 
2017). 


6.4.7 Southern resident killer whale (Orcinus orca) 


The Eastern North Pacific Southern Resident stock of killer whales are composed of three matrilineal 
pods named J, K, and L (Bigg et al. 1990) and occur in the inland waterways of Puget Sound, Strait of 
Juan de Fuca, and southern Georgia Strait in spring, summer, and fall. Little is known about their fall, 
winter, and spring movements, but they have been reported in coastal waters off Oregon and Washington, 
especially in the area between Grays Harbor and the Columbia River (Ford et al. 2000, Hanson et al. 
2017), and travel as far south as central California and as far north as the southeast Alaska. Although less 
is known about the whales’ movements in outer coastal waters, satellite tagging, opportunistic sighting, 
and acoustic recording data suggest that Southern Residents spend nearly all of their time on the 
continental shelf, within 34 km (21.1 mi) of shore in water less than 200 m (656.2 ft) deep (Hanson et al. 
2017). Details of their winter range from satellite-tagging reveal whales use the entire Salish Sea 
(northern end of the Strait of Georgia and Puget Sound) in addition to coastal waters from the central west 
coast of Vancouver Island, British Columbia to Point Reyes, California (Carretta et al. 2020). The J pod 
from this stock is commonly sighted in inshore waters in winter, while the other two pods, K and L, 
apparently spend more time offshore (Ford et al. 2000). Sample pollutant ratios from K and L pod whales 
were consistent with a hypothesis of time spent foraging in California waters (Krahn et al. 2009), which is 
consistent with sightings of K and L pods as far south as Monterey Bay. On the basis of available 
information, it is likely that pods K and L of will travel by and perhaps through the nearshore portions of 
the Action Area (e.g., to depths of 656 ft [200 m] at infrequent intervals in winter or spring). They could 
forage for migrating Chinook salmon at the Klamath River mouth, because of the abundance of prey. The 
two rivers closest to the Humboldt WEA, the Mad and Eel, have very few Chinook salmon in 
comparison, although Chinook salmon from the Sacramento River are regularly caught in nearshore 
fisheries in the Action Area (Bellinger et al. 2015). 


Following the peak census count of 99 animals in 1995, the population size has declined approximately 
1% annually and currently stands at 73 animals as of the 2019 census (Ford et al. 2000; Center for Whale 
Research 2019; 2020). A population viability analysis identified several risk factors to this population, 
including limitation of preferred Chinook salmon prey, anthropogenic noise and disturbance resulting in 
decreased foraging efficiency, vessel strikes and high levels of contaminants, including PCBs and DDT 
(Erbe 2002, Clark et al. 2009, Krahn et al. 2007; 2009, Lacy et al. 2017; Carretta et al. 2020). 
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The Southern Resident DPS was federally listed as endangered in 2005 (70 FR 69903). Critical habitat for 
this DPS (Figure 8) was designated in the summer core area in Haro Strait and waters around the San 
Juan Islands, Puget Sound, and the Strait of Juan de Fuca (79 FR 69054). In August 2021, additional 
critical habitat was designated along the U.S. West Coast from the Canadian border to Point Sur, 
California, including offshore of Humboldt County between depths of 6.1–200 m (20–656 ft) (86 FR 
41668). BIA parent and core areas were delineated for Southern Resident Killer Whales (Calambokidis et 
al. 2024; Fig. 11). The BIAs overlap with the Action Area (Figure 6, Figure 7). 


6.4.8 Steller sea lion (Eumetopias jubatus) 


Steller sea lions’ range along the north Pacific from northern Japan to California (Perrin et al. 2009), with 
centers of abundance and distribution in the Gulf of Alaska and Aleutian Islands (Muto et al. 2019). The 
Steller sea lion is a colonial breeder. They feed on a variety of fishes, bivalves, cephalopods, and 
gastropods. They may disperse long distances to find prey but are not known to migrate. Haul outs and 
rookeries usually consist of beaches, ledges, and rocky reefs (NMFS 2019). Steller sea lions do not dive 
deep, and they forage over the continental shelf at night, usually within 12 miles of the colony (Loughlin 
2008). Individuals rarely come ashore on the mainland but haul out on islands and offshore rocks and 
even remain at sea during stormy weather (Kenyon and Rice 1961). Steller sea lions breed along the 
Humboldt County coast and their presence in the marine and coastal portions of the Action Area varies 
throughout the year. Two of the three largest breeding colonies in the region are on Sugarloaf Island off 
Cape Mendocino and on St. George Reef off Crescent City. 


The Steller sea lion was federally listed as threatened in 1990 (NMFS 1990). In 1997, the eastern 
population (i.e., east of 144° W longitude) was listed as threatened, and the western population (i.e., west 
of 144° W longitude) was listed as endangered (NMFS 1997). The eastern DPS has since recovered and is 
no longer listed (78 FR 66139, 11/04/2013), increasing at the maximum theoretical net productivity rate 
for pinnipeds of 12 % (Muto et al. 2020b). The western DPS remains endangered. There is an exchange 
of sea lions across the stock boundary (144°W), especially due to the wide-ranging seasonal movements 
of juveniles and adult males (Baker et al. 2005; Jemison et al. 2013; 2018). The total count estimate of 
pups and non-pups for the U.S. portion of the eastern stock of Steller sea lions (excluding Canada) in 
2017 is 43,201 and is considered to be a minimum population estimate (Johnson and Fritz 2014). 


Critical habitat was designated in 1993, and includes Sugarloaf Island, Cape Mendocino, Southeast 
Farallon Island, and Año Nuevo Island in California (NMFS 1993). The Action Area overlaps with Stellar 
Sea Lion critical habitat (Figure 8). The Stellar Sea Lion critical habitat will not overlap with the Oregon 
WEAs; however, the eastern DPS includes sea lions originating from rookeries in southeast Alaska, 
British Columbia, Washington, Oregon, and California and therefore the range of the Eastern DPS of 
Stellar Sea Lions does overlap with the Oregon WEAs (https://www.fisheries.noaa.gov/species/steller-
sea-lion#population). Mortality and serious injuries from commercial and recreational fisheries, marine 
debris, vessel strike, illegal shooting, explosives, disturbance at rookeries, Native subsistence harvest and 
incidental mortality currently impact Eastern U.S. Steller sea lions (Muto et al. 2020). A changing ocean 
environment, particularly warmer temperatures, may be resulting in increased California sea lion over 
Steller sea lion in the southern portion of the Steller sea lion’s range (NMFS 2008). 


6.4.9 Guadalupe fur seal (Arctocephalus townsendii) 


The Guadalupe fur seal is a pelagic species for most of the year, occurring in the subtropical waters of 
southern California and Mexico. Breeding occurs almost entirely on Isla de Guadalupe, Mexico, from 
May to July (CMLPAI 2009; NMFS 2019a). In recent years, several Guadalupe fur seals have been 
consistently observed at San Miguel Island. In 1997, a pup was observed there but no other pups were 
observed until 2008. Breeding colonies may occur on San Miguel and San Nicolas Islands (Seal 
Conservation Society 2011). Guadalupe fur seals are solitary, non-social animals, but males may mate 



https://www.fisheries.noaa.gov/species/steller-sea-lion#population

https://www.fisheries.noaa.gov/species/steller-sea-lion#population
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with up to 12 females during the breeding season (NMFS 2019a). They feed in deep waters on krill, 
squid, and small schooling fish (CMLPAI 2009). Unusual mortality events (UME), in the form of 
increased strandings of Guadalupe fur seals, have occurred along the entire coast of California, beginning 
in January 2015 at eight times higher than the historical average. Strandings have continued since 2015 at 
well above average rates in California. Additionally, Guadalupe fur seal strandings in Oregon and 
Washington became elevated in 2019. Along the U.S. West Coast, strandings occur almost annually in 
California waters and animals are increasingly observed in Oregon and Washington waters (Carretta et al. 
2020). Most stranded animals were less than 2 years old, malnourished with secondary bacterial and 
parasitic infections (NMFS 2019b; Carretta et al. 2020). Guadalupe fur seals that stranded in central 
California and treated at rehabilitation centers were fitted with satellite tags and documented to travel as 
far north as Graham Island and Vancouver Island, British Columbia, Canada (Norris et al. 2015). Some 
satellite-tagged animals traveled far offshore outside the U.S. EEZ to areas 700 nmi west of the California 
/ Oregon border. The population is considered to be a single stock because all are recent descendants from 
one breeding colony at Isla Guadalupe, Mexico (Carretta et al. 2020). 


Current threats include incidental mortality and serious injury in commercial and unidentified fisheries, 
entanglement in marine debris and shootings (Carretta et al. 2020). 


The Guadalupe fur seal was federally listed as endangered in 1967 and then re-listed as threatened in 
1985 (NOAA 1985). The main reason for listing was a severe population decline due to hunting. No 
critical habitat has been designated for the Guadalupe fur seal. Since their listing, Guadalupe fur seals 
have significantly increased in numbers with an estimated annual rate of increase of 5.9% (range 4.1–
7.7%) (García-Aguilar et al. 2018). The minimum population size of 31,019 animals is taken as the lower 
bound of the estimate provided by García-Aguilar et al. (2018) in Muto et al. (2020). 


6.5 Marine Mammals Unlikely to Occur in the Action Area 


6.5.1 North Pacific right whale (Balaena japonica) 


The likelihood of a North Pacific right whale being present in the Action Area is low, as in recent years 
this species has only been routinely observed or acoustically detected in the Bering Sea (Brownell et al. 
2001; Filatova et al. 2019; NMFS 2017; Shelden et al. 2005; Wade et al. 2011; 2010; Wright et al. 2019; 
2018; Zerbini et al. 2015; 2010), with occasional sightings of individuals in the Gulf of Alaska (Matsuoka 
et al. 2014; Širović et al. 2015b; Wade et al. 2011), waters off British Columbia and the border with 
Washington State (Ford et al 2016; Širović et al 2015a; U.S. Department of the Navy 2015), and Southern 
California (Muto et al. 2018; WorldNow 2017). Occasional sightings of right whales have been made off 
California and off Baja California, Mexico; this includes two recent records from California in 2017, off 
La Jolla and in the Channel Islands (both of which were single whales) (Muto et al. 2021). The most 
recent estimated population for the eastern North Pacific right whale is between 26 and 31 individuals 
(Muto et al. 2020b). Although this estimate may be reflective of a Bering Sea subpopulation, the total 
eastern North Pacific population is unlikely to be much larger (Wade et al. 2010). There have been only 
four sightings, each of a single right whale, in Southern California waters over approximately the last 30 
years (in 1988, 1990, 1992, and 2017) (Brownell et al. 2001; Carretta et al. 1994; NMFS 2017; 
WorldNow 2017). Sightings off California are rare (Brownell et al. 2001; NMFS 2017; Scammon 1874). 
Historically, during the period of U.S. West Coast whaling through the 1800s, right whales were 
considered uncommon to rare off California (Muto et al. 2020; Scammon 1874). However, right whales 
could have been severely depleted in their feeding grounds prior to 1854, when the first coastal whaling 
station was established in California. It remains possible that California and Mexico, and possibly 
offshore waters of Hawaii, were once the principal calving grounds for right whales from the Gulf of 
Alaska and Bering Sea (Muto et al. 2020). For the reasons presented above, the presence of North Pacific 
right whales is unlikely or rare in the Action Area. However, it will be important to monitor for North 
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Pacific right whales, in addition to other protected species, so that recommendations for mitigation can be 
updated if North Pacific right whales are detected in the Action Area.  


6.6 Sea Turtles Likely to Occur in the Action Area 


6.6.1 Leatherback sea turtle (Dermochelys coriacea) 


The leatherback sea turtle is listed as a single, endangered population under the ESA (35 Federal Register 
8491). However, USFWS and NMFS identified seven leatherback DPSs based on nesting locations and 
foraging distribution: Northwest Atlantic, Southwest Atlantic, Southeast Atlantic, Southwest Indian, 
Northeast Indian, West Pacific, and East Pacific (NMFS and USFWS 2020a). Only leatherbacks from the 
West Pacific DPS could occur in the Action Area, and none of the DPSs have been listed under the ESA. 
Their diet is primarily jellyfish, but they also consume other invertebrates, small fish, and plant material 
(NMFS 2016a; Nafis 2018). 


Leatherbacks are mostly pelagic but occasionally enter shallower waters of bays and estuaries (NMFS 
2016b). For fall aerial transects from Point Conception, California to the Oregon border over waters less 
than 302 ft (92 m) deep and within 21 mi (34 km) of shore, two to 28 leatherback sea turtles per year were 
reported per year 1990-2003 (Benson et al. 2007). None of the individuals reported from the northern 
coast were north of Cape Mendocino in Mendocino County. However, tagged leatherback sea turtles have 
been observed offshore of the northern California coast (Benson et al. 2011; TOPP 2019).  


Leatherback nesting populations in the Pacific Ocean have declined by more than 80% since the 1980s. 
The International Union for Conservation of Nature has predicted a decline of 96% for the western Pacific 
subpopulation and a decline of nearly 100% for the eastern Pacific subpopulation by 2040 (NMFS 2016a; 
Sarti-Martinez et al. 1996). The number of leatherbacks foraging off the U.S. West Coast declined 6% 
annually from 1990 to 2017, representing an 80% decline in the foraging population over that period 
(Benson et al. 2020).  


A total index of nesting female abundance of the West Pacific population was estimated to be 1,277 
females. Leatherback turtles of the West Pacific DPS nest in tropical and subtropical latitudes primarily in 
Indonesia, Papua New Guinea, and Solomon Islands, and to a lesser extent in Vanuatu (Dutton et al. 
2007; Benson et al. 2007a; Benson et al. 2007b; Benson et al. 2011). Oceanic currents help to structure 
the spatial and temporal distribution of juveniles which lead them to foraging and developmental habitats 
(e.g., the North Pacific Transition Zone); they undertake seasonal migrations seeking favorable oceanic 
habitats/temperatures and abundant foraging resources (Gaspar et al. 2012). 


Critical habitat (Figure 8) has been designated to include the waters from Cape Flattery, Washington to 
Winchester Bay, Oregon, out to the 2,000 m isobath (NMFS 2012). In California, critical habitat extends 
from Point Arena to Point Arguello, inshore of the 1,000 m depth contour (NMFS 2012). 


6.6.2 Loggerhead sea turtle (Caretta caretta) 


In the eastern Pacific, loggerhead sea turtles are reported from Chile to Alaska. They are occasionally 
sited from the coasts of Washington and Oregon, but most records are of juveniles off the coast of 
California. Important eastern Pacific habitats for juveniles are the west coast of Mexico and the Baja 
Peninsula. Loggerhead sea turtles have been observed at scattered locations from Point Conception to the 
U.S./Mexico border (NMFS and USFWS 2020). Sightings in California tend to occur from July to 
September but can occur over most of the year during El Niño years when ocean temperatures rise.  


The only known nesting areas in the North Pacific are found in southern Japan (NMFS 2017b). Despite 
long-term declines at nesting beaches in Japan, nesting populations in Japan appear to be gradually 
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increasing or remaining stable (Chapman and Seminoff 2016; NMFS and USFWS 2007). Loggerheads do 
not nest within the Action Area. 


The loggerhead sea turtle is primarily pelagic but occasionally enters bays, lagoons, salt marshes, 
estuaries, creeks, and rivers (NMFS and USFWS 2020). Loggerhead sea turtles consume whelks and 
conchs, but also sponges, crustaceans, jellyfish, worms, squid, barnacles, fish, and plants (NMFS 2017b; 
NMFS and USFWS 2020).  


Loggerhead sea turtles in the North Pacific occur in areas where sea surface temperature ranges between 
10 and 28.7°C and mean sea surface temperature ranges between 16.3 and 24°C (Eguchi et al. 2018). 
Below 15°C, loggerheads become lethargic and inactive. When temperatures fall to 10°C, they become 
cold-stunned (Mrosovsky 1980). Sea surface temperatures in the Action Area are generally cooler than 
temperatures preferred by loggerhead sea turtles. Occurrence of loggerheads would only be expected 
during summer and fall when water temperatures are more likely to be within their preferred range. 


An aerial survey in 2015 from Point Conception to south of the U.S.-Mexico border recorded over 200 
loggerheads, when sea surface temperatures were high and there was a strong El Niño. El Niño conditions 
in the eastern North Pacific coupled with other largescale ocean-atmosphere circulations in the western 
tropical Pacific resulted in anomalously warm sea surface temperatures in the region and affected the 
ranges of numerous marine species (Bond et al. 2015). A 2011 survey in the same region during a cold La 
Niña encountered no loggerheads.  


Most records of loggerhead sightings, stranding events, and incidental bycatch on the U.S. West Coast 
have been juveniles in nearshore waters (Eguchi et al. 2018). In general, sea turtle sightings increase 
during the summer, peaking from July to September off Southern California and southwestern Baja 
California, with fewer loggerheads expected farther north (Eguchi et al. 2018).  


In 2009, a status review conducted for the loggerhead identified nine DPSs within the global population 
(Conant et al. 2009). In2011, NMFS and USFWS listed five of these DPSs as endangered (North Pacific 
Ocean, South Pacific Ocean, North Indian Ocean, Northeast Atlantic Ocean, and Mediterranean Sea 
DPSs) and four as threatened (Southeast Indo-Pacific Ocean, Southwest Indian Ocean, Northwest Atlantic 
Ocean, and South Atlantic Ocean DPSs) (76 FR 58868). Only the North Pacific Ocean DPS occurs within 
the Action Area; however, mixing occurs between other populations in the Pacific and Indian Oceans, 
enabling a limited amount of gene flow with other DPSs (Gaos 2011). A 5-year review was conducted on 
the North Pacific DPS, and no changes were made to the listing status (NMFS and USFWS 2020b) 


There is no critical habitat designated for loggerhead sea turtles within the Action Area. 


6.7 Sea Turtles Unlikely to Occur in the Action Area 


6.7.1 Green sea turtle (Chelonia mydas) 


The green sea turtle occurs worldwide in surface waters that remain above 22°C (Van Houtan et al. 2015) 
and prefers shallow, protected waters (NMFS 2016c). It was first listed under the ESA in 1978, and 
NOAA has identified 11 DPSs of green sea turtles globally, one of which is the threatened East Pacific 
DPS (Seminoff et al. 2015). Green sea turtles have been sighted as far north as Alaska, but most 
commonly occur from southern California to northwestern Mexico (NMFS 2016c). Thus, while 
individuals from the East Pacific Ocean DPS could range into the Action Area, such movements are 
extralimital and unlikely.  
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NOAA has proposed marine critical habitat for the East Pacific DPS from the Santa Monica Bay south to 
San Diego [88 FR 46572]. However, there is no critical habitat designated or proposed for the green sea 
turtle in the Action Area.  


6.7.2 Olive Ridley Sea Turtle (Lepidochelys olivacea) 


The olive ridley has a global tropical distribution (National Marine Fisheries Service and U.S. Fish and 
Wildlife Service 2014). While they are uncommon in U.S. territorial waters (NMFS and USFWS 1998; 
2014). the olive ridley is one of the most abundant species of sea turtles in the world. In the Pacific, large 
nesting populations occur in Mexico and Costa Rica, but the breeding populations in Mexico are listed as 
endangered, due to historic declines and threats from loss of nesting habitat and overharvest (NMFS and 
USFWS 2007c). California appears to be at the extreme northern range for the species, but individuals 
have been documented as far north as Alaska. 


There is no critical habitat designated for olive ridley sea turtles in the Action Area. 


7 BA: Fishes and Invertebrates—Species Lists and Descriptions  


7.1 List of Fishes and Invertebrates 
Thirty fish and invertebrate taxa are listed under the ESA as either threaten or endangered. Chinook 
salmon (9 Evolutionarily Separate Units (ESUs)), Coho salmon (4 ESUs), steelhead trout (11 Distinct 
Population Segments (DPSs)), chum salmon (2 ESUs), green sturgeon, eulachon, black abalone, and 
sunflower sea star are protected fish and invertebrate species expected to occur in or adjacent to the 
Action Area. 


National Marine Fisheries Office of Protected Resources in Long Beach, CA provided technical input on 
the list of fish and invertebrate species considered here (Table 12).  


Table 12. Species of fishes and invertebrates that may occur in the Action Area.  


Chinook salmon (Oncorhynchus tshawytscha) - 9 ESUs 


Sacramento 
River winter-run 
Chinook salmon 
ESU 


E / CH 50 CFR 
224.101; 
50 CFR 
226.204 


➤Also a 
NMFS 
Species in 
the 
Spotlight 


https://www.fisheries.noaa.gov/species/chinook-
salmon-protected#spotlight  


Central Valley 
spring-run 
Chinook salmon 
ESU 


T / CH 50 CFR 
223.102; 
50 CFR 
226.204 


  


California 
Coastal Chinook 
salmon ESU 


T / CH 50 CFR 
223.102; 
50 CFR 
226.211 


  


Lower Columbia 
River Chinook 
salmon ESU 


T / CH 50 CFR 
223.102; 
50 CFR 
226.212 


  



https://www.fisheries.noaa.gov/species/chinook-salmon-protected

https://www.fisheries.noaa.gov/species/chinook-salmon-protected

https://www.fisheries.noaa.gov/species/chinook-salmon-protected

https://www.fisheries.noaa.gov/species/chinook-salmon-protected

https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.fisheries.noaa.gov%2Fspecies%2Fchinook-salmon-protected%23spotlight&data=05%7C02%7CErin.Boydston%40boem.gov%7C8440513bca9d4300126308dc4831f8cf%7C0693b5ba4b184d7b9341f32f400a5494%7C0%7C0%7C638464626674967353%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=O8f0XxN%2B0IpixgluPTDmsabMqA7yUj%2B%2ByATa5ksG8bA%3D&reserved=0

https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.fisheries.noaa.gov%2Fspecies%2Fchinook-salmon-protected%23spotlight&data=05%7C02%7CErin.Boydston%40boem.gov%7C8440513bca9d4300126308dc4831f8cf%7C0693b5ba4b184d7b9341f32f400a5494%7C0%7C0%7C638464626674967353%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=O8f0XxN%2B0IpixgluPTDmsabMqA7yUj%2B%2ByATa5ksG8bA%3D&reserved=0
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Upper Columbia 
River Spring-run 
Chinook salmon 
ESU 


E/CH 50 CFR 
223.102; 
50 CFR 
226.212 


  


Snake River Fall 
Chinook salmon 
ESU 


T / CH 50 CFR 
223.102; 
50 CFR 
226.212 


  


Snake River 
Spring/Summer-
Run Chinook 
ESU T / CH 


50 CFR 
226.205 


  


Upper 
Willamette River 
Chinook salmon 
ESU 


T / CH 50 CFR 
223.102; 
50 CFR 
226.212 


  


Puget Sound 
Chinook salmon 
ESU 


T / CH 50 CFR 
226.212 


  


Coho salmon (Oncorhynchus kisutch) - 4 ESUs 


Central 
California Coast 
coho salmon 
ESU 


E / CH 50 CFR 
224.101; 
50 CFR 
226.210 


➤Also a 
NMFS 
Species in 
the 
Spotlight 


https://www.fisheries.noaa.gov/species/coho-
salmon-protected#spotlight  


Southern 
Oregon/Northern 
California Coast 
coho salmon 
ESU 


T / CH 50 CFR 
223.102: 
50 CFR 
226.210 


  


Lower Columbia 
River coho 
salmon ESU 


T / CH 50 CFR 
223.102; 
50 CFR 
226.212 


  


Oregon Coast 
coho salmon 
ESU 


T / CH 50 CFR 
223.102; 
50 CFR 
226.212 


  


Steelhead (Oncorhynchus mykiss) - 11 DPSs 


California 
Central Valley 
steelhead DPS 


T / CH 50 CFR 
223.102; 
50 CFR 
226.211 


  


Central 
California Coast 
steelhead DPS 


T / CH 50 CFR 
223.102; 
50 CFR 
226.211 


  


South-Central 
California Coast 
steelhead DPS 


T/CH 50 CFR 
223.102; 
50 CFR 
226.211 


  



https://www.fisheries.noaa.gov/species/coho-salmon-protected

https://www.fisheries.noaa.gov/species/coho-salmon-protected

https://www.fisheries.noaa.gov/species/coho-salmon-protected

https://www.fisheries.noaa.gov/species/coho-salmon-protected

https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.fisheries.noaa.gov%2Fspecies%2Fcoho-salmon-protected%23spotlight&data=05%7C02%7CErin.Boydston%40boem.gov%7C8440513bca9d4300126308dc4831f8cf%7C0693b5ba4b184d7b9341f32f400a5494%7C0%7C0%7C638464626674979834%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=ncAZWEbrkHzp2QZE9%2BMNt5qJz5HicrMJr1nIz8clftA%3D&reserved=0

https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.fisheries.noaa.gov%2Fspecies%2Fcoho-salmon-protected%23spotlight&data=05%7C02%7CErin.Boydston%40boem.gov%7C8440513bca9d4300126308dc4831f8cf%7C0693b5ba4b184d7b9341f32f400a5494%7C0%7C0%7C638464626674979834%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=ncAZWEbrkHzp2QZE9%2BMNt5qJz5HicrMJr1nIz8clftA%3D&reserved=0
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Southern 
California 
steelhead DPS 


E/CH 50 CFR 
224.101; 
50 CFR 
226.211 


  


Northern 
California 
steelhead DPS 


T / CH 50 CFR 
223.102; 
50 CFR 
226.211 


  


Lower Columbia 
River steelhead 
DPS 


T/CH 46 CFR 
223.102; 
50 CFR 
226.212 


  


Middle Columbia 
River steelhead 
DPS 


T/CH 47 CFR 
223.102; 
50 CFR 
226.212 


  


Upper Columbia 
River steelhead 
DPS 


E/CH 48 CFR 
223.102; 
50 CFR 
226.212 


  


Puget Sound 
steelhead DPS 


T/CH 49 CFR 
223.102; 
50 CFR 
226.212 


  


Snake River 
steelhead DPS 


T/CH 50 CFR 
223.102; 
50 CFR 
226.212 


  


Upper 
Willamette River 
steelhead DPS 


T/CH 50 CFR 
223.102; 
50 CFR 
226.212 


  


Chum Salmon (Oncorhynchus keta) - 2 ESUs 


Columbia River 
chum salmon 
ESU T/CH 


50 CFR 
226.212   


Hood Canal 
summer-run 
chum salmon 
ESU T/CH 


51 CFR 
226.212 


  


Sturgeon (Acipenser medirostris)- 1 DPS 


North American 
Green Sturgeon 
Southern DPS 


T / CH 50 CFR 
223.102; 
50 CFR 
226.219 


  


Eulachon (Thaleichthys pacificus)- 1 DPS 


Pacific Eulachon 
Southern DPS 


T / CH 50 CFR 
223.102; 
50 CFR 
226.222 
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Invertebrates     


Black abalone 
 


E / CH 50 CFR 
226.221 


  


Sunflower sea 
star 


T/candidate    


 


7.2 Salmonids 


7.2.1 Chinook Salmon (Oncorhynchus tshawytscha) 


Chinook salmon are an anadromous fish species that are found in along the Pacific coast and inland from 
Ventura River in California to Point Hope, Alaska and in northeast Asia. On occasion they have been 
found further south. Like other Pacific salmon species, they are semelparous and spawning occurs in 
freshwater from August through February. Chinook salmon can spend up to a year in freshwater before 
migrating downstream to the ocean. They spend 2 to 8 years in the ocean before migrating back to natal 
freshwater rivers and streams to spawn.  


Given this widespread geographic distribution, Chinook salmon have developed diverse and complex life 
history strategies. Chinook salmon can be categorized as either “stream-type” or “ocean-type” strategists. 
Stream-type Chinook salmon reside in freshwater for a year or more following emergence, whereas 
“ocean-type” Chinook salmon migrate to the ocean predominantly within their first year. In addition to 
differences in freshwater life histories, there appears to be differing ocean use patterns between these 
stream-type and ocean-type Chinook salmon. Stream-type populations appear to undertake extensive 
offshore ocean migrations while ocean-type Chinook salmon undertake distinct, coastally oriented, ocean 
migrations (Good et al. 2005). 


Juvenile Chinook salmon exhibit a patchy distribution in U.S. West Coast waters; in pelagic trawl surveys 
conducted in summer and fall along Oregon and Washington, half of all juvenile salmonids were 
collected in about 5% of the surveys, and none were collected in about 40% of the surveys (Peterson et al. 
2010). In general, salmonids are low in abundance in U.S. West Coast waters when compared to other 
fish, as evidenced by: (1) the low numbers of juvenile salmonids captured in directed pelagic surface/ 
subsurface research trawls relative to other nekton (Brodeur et al. 2004, Brodeur et al. 2005, Fisher et al. 
2014, Peterson et al. 2010, Trudel et al. 2009), and (2) the low numbers of adult and subadult salmonids 
captured as bycatch in midwater trawls (e.g., commercial trawls for whiting, see Lomeli and Wakefield 
2014). 


Juvenile salmonids are pelagic and typically surface-oriented, most often found in the upper 20 m of the 
water column (Emmett et al. 2004, Walker et al. 2007, Beamish et al. 2000). Adult coho salmon tend to 
occur at shallower depths (< 40 m) than adult Chinook salmon (Walker et al. 2007). Juvenile Chinook 
salmon tend to occur closer inshore than other juvenile salmonid species, generally within the 100-meter 
isobath (Brodeur et al. 2004, Peterson et al. 2010), and occasionally being found in the surf zone (Marin 
Jarrin et al. 2009). Once in the ocean, Chinook salmon feed upon small crustaceans, other invertebrates as 
juveniles, and larval and juvenile fish as adults (Love 1996).  


Within the Action Area nine evolutionary significant units (ESUs) may occur that are either threatened or 
endangered under the ESA. 


Sacramento River Winter-Run Chinook ESU (Endangered). The listing status for this Chinook salmon 
ESU was determined to be endangered on January 4, 1994, (59 FR 440). Critical habitat was designated 
on June 16, 1993, and does not overlap with the Action Area. This ESU includes winter-run Chinook 
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salmon spawning naturally in the Sacramento River and its tributaries, as well as winter-run Chinook 
salmon that are part of the conservation hatchery program at the Livingston Stone National Fish Hatchery.  


Central Valley Spring-Run Chinook ESU (Threatened). The listing status for this Chinook salmon ESU 
was determined to be endangered on September 16, 1999 (FR 64 50394). Critical habitat was designated 
on September 2, 2005 (70 FR 52629) and does not overlap with the Action Area. This ESU includes 
naturally spawned spring-run Chinook salmon originating from the Sacramento River and its tributaries, 
and also spring-run Chinook salmon from the Feather River Hatchery Spring-run Chinook Salmon 
Program. 


California Coastal Chinook ESU (Threatened). The listing status for this Chinook salmon ESU was 
determined to be threatened on September 16, 1999 (FR 64 50394). Critical habitat was designated on 
September 2, 2005 (70 FR 52488) and does not overlap with the Action Area. On June 28, 2005, NMFS 
confirmed the listing of California Coastal Chinook salmon as threatened under the ESA and also added 
seven artificially propagated populations from the following hatcheries or programs to the listing. This 
ESU includes all naturally spawned populations of Chinook salmon from rivers and streams south of the 
Klamath River (Humboldt County, CA.) to the Russian River (Sonoma County, CA). 


Lower Columbia River Chinook (Threatened). The listing status for this Chinook salmon ESU was 
determined to be threatened on May 24, 1999 (64 FR 14308) and June 28, 2005 (70 FR 37159); updated 
April 14, 2014 (79 FR 20802). Critical habitat was designated on September 2, 2005 (70 FR 52629) and 
does not overlap with the Action Area. This ESU includes all includes naturally spawned Chinook salmon 
originating from the Columbia River and its tributaries downstream of a transitional point east of the 
Hood and White Salmon Rivers, and any such fish originating from the Willamette River and its 
tributaries below Willamette Falls. This ESU also includes Chinook salmon from several artificial 
propagation programs. 


Upper Columbia River Spring-run Chinook ESU (Endangered). The listing status for this Chinook 
salmon ESU was determined to be endangered on March 24, 1999 (64 FR 14308) and June 28, 2005 (70 
FR 37159); updated April 14, 2014 (79 FR 20802). Critical habitat was designated on September 2, 2005 
(70 FR 52629) and does not overlap with the Action Area. This ESU includes naturally spawned spring-
run Chinook salmon originating from Columbia River tributaries upstream of the Rock Island Dam and 
downstream of Chief Joseph Dam (excluding the Okanogan River subbasin). This ESU also includes 
Chinook salmon from several artificial propagation programs. 


Snake River Fall Chinook ESU (Threatened). The listing status for this Chinook salmon ESU was 
determined to be threatened on April 22, 1992 (57 FR 14653) and June 28, 2005 (70 FR 37159); updated 
April 14, 2014 (79 FR 20802). Critical habitat was designated on December 28,1993 (58 FR 68543) and 
does not overlap with the Action Area. This ESU includes all naturally spawned fall-run Chinook salmon 
originating from the mainstem Snake River below Hells Canyon Dam and from the Tucannon River, 
Grande Ronde River, Imnaha River, Salmon River, and Clearwater River subbasins. This ESU also 
includes Chinook salmon from several artificial propagation programs. 


Snake River Spring/Summer Run Chinook ESU (Threatened). The listing status for this Chinook 
salmon ESU was determined to be threatened on April 22, 1992 (57 FR 14653) and June 28, 2005 (70 FR 
37159); updated April 14, 2014 (79 FR 20802). Critical habitat was designated on October 25, 1999 (64 
FR 57399) and does not overlap with the Action Area. This ESU includes all naturally spawned 
spring/summer-run Chinook salmon originating from the mainstem Snake River and the Tucannon River, 
Grande Ronde River, Imnaha River, and Salmon River sub-basins. This ESU also includes Chinook 
salmon from several artificial propagation programs. 
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Upper Willamette River Chinook ESU (Threatened). The listing status for this Chinook salmon ESU 
was determined to be threatened on March 24, 1999 (64 FR 14308) and June 28, 2005 (70 FR 37159); 
updated April 14, 2014 (79 FR 20802). Critical habitat was designated on September 2, 2005 (70 FR 
52629) and does not overlap with the Action Area. This ESU includes naturally spawned spring-run 
Chinook salmon originating from the Clackamas River and from the Willamette River and its tributaries 
above Willamette Falls. This DPS also includes Chinook salmon from several artificial propagation 
programs. 


Puget Sound Chinook ESU (Threatened). The listing status for this Chinook salmon ESU was 
determined to be threatened on March 24, 1999 (64 FR 14308) and June 28, 2005 (70 FR 37159); updated 
April 14, 2014 (79 FR 20802). Critical habitat was designated on September 2, 2005 (70 FR 52629) and 
does not overlap with the Action Area. This ESU includes naturally spawned Chinook salmon originating 
from rivers flowing into Puget Sound from the Elwha River (inclusive) eastward, including rivers in 
Hood Canal, South Sound, North Sound and the Strait of Georgia. This ESU also includes Chinook 
salmon from several artificial propagation programs. 


7.2.2 Coho Salmon (Oncorhynchus kisutch) 


Coho salmon are found in the North Pacific Ocean and inland from Monterey Bay, California to Point 
Hope, Alaska and north Asia. They are semelparous and spawning takes place in freshwater from 
September through late January. Coho salmon typically exhibit a three-year life history, divided between 
18 months in freshwater and 18 months in saltwater phases. In freshwater, coho salmon spawn and rear in 
small streams with stable gravels and complex habitat features, such as backwater pools, beaver dams, 
and side channels. Marine survival and growth of coho salmon are linked to food availability, 
environmental conditions, and stressors present in the nearshore environment. Juvenile coho salmon 
disperse from their natal streams to coastal waters; their ocean distribution changes with time, with 
juveniles typically moving northward or farther offshore (Brodeur et al. 2004). Ocean dispersal rates for 
yearling Columbia River coho salmon averaged between 3.2 and 6.6 km/d (Fisher et al. 2014). Juvenile 
salmonids are pelagic and typically surface-oriented, most often found in the upper 20 meters of the water 
column (Emmett et al. 2004, Walker et al. 2007, Beamish et al. 2000). Adult coho salmon tend to occur at 
shallower depths (< 40 meters) than adult Chinook salmon (Walker et al. 2007). 


In general, juvenile salmonids are low in abundance in U.S. West Coast waters when compared to other 
fish, as evidenced by the low numbers of juvenile salmonids captured in directed pelagic 
surface/subsurface research trawls relative to other nekton (Brodeur et al. 2004, Brodeur et al. 2005, 
Fisher et al. 2014, Peterson et al. 2010). Juvenile coho salmon exhibit a patchy distribution in U.S. West 
Coast waters; in pelagic trawl surveys conducted in summer and fall along Oregon and Washington, half 
of all juvenile salmonids were collected in about 5% of the surveys, and none were collected in about 
40% of the surveys (Peterson et al. 2010). Juvenile coho salmon occur in coastal waters, usually further 
offshore than juvenile Chinook salmon (Brodeur et al. 2004, Peterson et al. 2010). While in the ocean, 
coho salmon primarily feed upon fish and planktonic invertebrates (Love 1996).  


Within the Action Area four ESUs may occur that are either threatened or endangered under the ESA. 


Central California Coast Coho ESU (Endangered). The listing status for this coho salmon ESU was 
determined to be threatened under the ESA on October 31, 1996 (64 FR 56138); NMFS re-classified the 
ESU as endangered on June 28, 2005 (70 FR 37160). Critical habitat was designated on May 5, 1999 (64 
FR 24049) and does not overlap with the Action Area. This ESU includes naturally spawned coho salmon 
originating from rivers south of Punta Gorda, California, up to and including Aptos Creek, as well as such 
coho salmon originating from tributaries to San Francisco Bay. Coho salmon from three artificial 
propagation programs are included in this ESU. 
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Southern Oregon/Northern CA Coast Coho ESU (Threatened). The listing status for this coho salmon 
ESU was determined to be threatened under the ESA on May 6, 1997 (62 FR 24588). The listing was 
revisited and confirmed as threatened on June 28, 2005. Critical habitat was designated on May 5, 1999 
(64 FR 24049) and does not overlap with the Action Area. This ESU includes naturally spawned coho 
salmon originating from coastal streams and rivers between Cape Blanco, Oregon, and Punta Gorda, 
California. Coho salmon that originate from three artificial propagation programs are also included. 


Lower Columbia River Coho ESU (Threatened). The listing status for this coho salmon ESU was 
determined to be threatened under the ESA on June 28, 2005 (70 FR 37159); updated April 14, 2014 (79 
FR 20802). Critical habitat was designated on February 24, 2016 (81 FR 9251) and does not overlap with 
the Action Area. This ESU includes naturally spawned coho salmon originating from the Columbia River 
and its tributaries downstream from the Big White Salmon and Hood Rivers (inclusive) and any such fish 
originating from the Willamette River and its tributaries below Willamette Falls. Coho salmon that 
originate from a number of artificial propagation programs are also included. 


Oregon Coast Coho ESU (Threatened). The listing status for this coho salmon ESU was determined to 
be threatened on August 10, 1998 (63 FR 42587) and June 20, 2011 (76 FR 35755); updated April 14, 
2014 (79 FR 20802). Critical habitat was designated on February 11, 2008 (73 FR 7815) and does not 
overlap with the Action Area. This ESU includes naturally spawned coho salmon originating from coastal 
rivers south of the Columbia River and north of Cape Blanco. This ESU also includes coho salmon from 
the Cow Creek Hatchery Program. 


7.2.3 Steelhead trout (Oncorhynchus mykiss irideus) 


Steelhead originally ranged from northern Mexico to southeastern Alaska and inland. They are 
iteroparous and spawning takes place in the spring. Juveniles typically spend 2 years in freshwater before 
migrating downstream the ocean. While in the ocean, steelhead feed upon insects, mollusks, crustaceans, 
fish eggs, and other small fishes (Love 1996).  


Steelhead are rainbow trout that exhibit an anadromous life history pattern. By migrating to the ocean, 
steelhead grow to much larger sizes than their resident rainbow trout cohorts. Anadromous steelhead and 
resident rainbow trout can be considered to be from the same population, as anadromous parents can 
produce resident offspring and resident parents can produce anadromous offspring. This adaptive life 
history makes steelhead flexible to changing habitat conditions. Also, unlike other Pacific salmonids, they 
can spawn more than one time. 


After emergence, young steelhead rear in freshwater streams for 1 to 4 years before out migrating to the 
ocean. After reaching the ocean in the spring, juvenile steelhead tend to move offshore quickly rather than 
use nearshore waters like other salmon. For example, Daly et al. (2014) captured tagged juvenile 
steelhead that migrated greater than 55 km offshore of the Columbia River within 3 days. While as sea, 
steelhead are found in pelagic waters of the Gulf of Alaska principally within 10 meters from the surface, 
though they sometimes travel to greater depths (Light et al. 1989). 


Within the Action Area eleven DPSs may occur that are either threatened or endangered under the ESA. 


Southern California Coastal DPS (Endangered). The listing status for this steelhead DPS was 
determined to be endangered on August 18, 1997 (62 FR 43937) and January 5, 2006 (71 FR 833); range 
extension on May 1, 2002 (67 FR 21586); updated April 14, 2014 (79 FR 20802). Critical habitat was 
designated on September 2, 2005, and does not overlap with the Action Area. The Southern California 
Coast Steelhead DPS is comprised of a suite of anadromous steelhead populations that inhabit coastal 
stream networks from the Santa Maria River system south to the U.S. border with Mexico.  
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Northern California DPS (Threatened). The ESA listing status for this steelhead DPS was threatened on 
June 07, 2000 (65 FR 36074) and January 5, 2006 (71 FR 833); updated April 14, 2014 (79 FR 20802). 
Critical habitat was designated on September 2, 2005 (70 FR 52629) and does not overlap with the Action 
Area. This DPS includes naturally spawned anadromous steelhead originating below natural and 
manmade impassable barriers in California coastal river basins from Redwood Creek to and including the 
Gualala River. 


California Central Valley DPS (Threatened). The ESA listing status for this steelhead DPS was 
threatened on March 19, 1998 (63 FR 13347); reaffirmed January 5, 2006 (71 FR 833). Critical habitat 
was designated September 2, 2005 (70 FR 52629) and does not overlap with the Action Area. This DPS 
includes naturally spawned anadromous populations originating below natural and manmade impassable 
barriers from the Sacramento and San Joaquin Rivers and their tributaries; excludes such fish originating 
from San Francisco and San Pablo Bays and their tributaries. Steelhead from the following artificial 
propagation programs are also included within the DPS: Coleman National Fish Hatchery Program, 
Feather River Fish Hatchery Program, and Mokelumne River Hatchery Program. 


Central California Coast DPS (Threatened). The ESA listing status for this steelhead DPS was 
threatened on August 18, 1997 (62 FR 43937) and January 5, 2006 (71 FR 834); updated April 14, 2014 
(79 FR 20802). Critical habitat was designated September 2, 2005 (70 FR 52629) and does not overlap 
with the Action Area. This DPS includes naturally spawned anadromous populations originating below 
natural and manmade impassable barriers from the Russian River to and including Aptos Creek, and all 
drainages of San Francisco and San Pablo Bays eastward to Chipps Island at the confluence of the 
Sacramento and San Joaquin Rivers. Steelhead from the following artificial propagation programs are 
also included within the DPS: Don Clausen Fish Hatchery Program and Kingfisher Flat Hatchery 
Program (Monterey Bay Salmon and Trout Project). 


South-Central California Coast DPS (Threatened). The ESA listing status for this steelhead DPS was 
threatened on August 18, 1997 (62 FR 43937) and January 5, 2006 (71 FR 833); updated April 14, 2014 
(79 FR 20802). Critical habitat was designated September 2, 2005 (70 FR 52629) and does not occur 
withing the Action Area. This DPS includes naturally spawned anadromous steelhead originating below 
natural and manmade impassable barriers from the Pajaro River to (but not including) the Santa Maria 
River. 


Lower Columbia River Steelhead DPS (Threatened). The ESA listing status for this steelhead DPS was 
threatened on March 19, 1998 (63 FR 13347) and January 5, 2006 (71 FR 834); updated April 14, 2014 
(79 FR 20802). Critical habitat was designated September 2, 2005 (70 FR 52629) and does not occur 
withing the Action Area. This DPS includes naturally spawned anadromous O. mykiss (steelhead) 
originating below natural and manmade impassable barriers from rivers between the Cowlitz and Wind 
Rivers (inclusive) and the Willamette and Hood Rivers (inclusive); excludes such fish originating from 
the upper Willamette River basin above Willamette Falls. This DPS also includes fish from a number of 
artificial propagation programs. 


Middle Columbia River Steelhead DPS (Threatened). The ESA listing status for this steelhead DPS was 
threatened on March 25, 1999 (64 FR 14517) and January 5, 2006 (71 FR 833); updated April 14, 2014 
(79 FR 20802). Critical habitat was designated September 2, 2005 (70 FR 52629) and does not occur 
withing the Action Area. This DPS includes naturally spawned anadromous O. mykiss (steelhead) 
originating below natural and manmade impassable barriers from the Columbia River and its tributaries 
upstream of the Wind and Hood Rivers (exclusive) to and including the Yakima River; excludes such fish 
originating from the Snake River basin. This DPS also includes fish from a number of artificial 
propagation programs. 
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Upper Columbia River Steelhead DPS (Endangered). The ESA listing status for this steelhead DPS was 
endangered on August 18, 1997 (62 FR 43937); reclassified to threatened on January 5, 2006 (71 FR 833) 
and August 24, 2009 (74 FR 42605); updated April 14, 2014 (79 FR 20802). Critical habitat was 
designated September 2, 2005 (70 FR 52629) and does not occur withing the Action Area. This DPS 
includes naturally spawned anadromous O. mykiss (steelhead) originating below natural and manmade 
impassable barriers from the Columbia River and its tributaries upstream of the Yakima River to the U.S.-
Canada border. This DPS also includes fish from a number of artificial propagation programs. 


Puget Sound Steelhead DPS (Threatened). The ESA listing status for this steelhead DPS was threatened 
on May 11, 2007 (72 FR 26722); updated April 14, 2014 (79 FR 20802). Critical habitat was designated 
February 24, 2016 (81 FR 9252) and does not occur withing the Action Area. This DPS includes naturally 
spawned anadromous O. mykiss (steelhead) originating below natural and manmade impassable barriers 
from rivers flowing into Puget Sound from the Elwha River (inclusive) eastward, including rivers in 
Hood Canal, South Sound, North Sound and the Strait of Georgia. This DPS also includes fish from a 
number of artificial propagation programs. 


Snake River Steelhead DPS (Threatened). The ESA listing status for this steelhead DPS was threatened 
on August 18, 1997 (62 FR 43937) and January 5, 2006 (71 FR 833); updated April 14, 2014 (79 FR 
20802). Critical habitat was designated September 2, 2005 (70 FR 52629) and does not occur withing the 
Action Area. This DPS includes all naturally spawned anadromous O. mykiss (steelhead) originating 
below natural and manmade impassable barriers from the Snake River basin. This DPS also includes fish 
from a number of artificial propagation programs. 


Upper Willamette River Steelhead DPS (Threatened). The ESA listing status for this steelhead DPS was 
threatened on March 25, 1999 (64 FR 14517) and January 5, 2006 (71 FR 833); updated April 14, 2014 
(79 FR 20802). Critical habitat was designated September 2, 2005 (70 FR 52629) and does not occur 
withing the Action Area. This DPS includes naturally spawned anadromous winter-run steelhead 
originating below natural and manmade impassable barriers from the Willamette River and its tributaries 
upstream of Willamette Falls, to and including the Calapooia River. 


7.2.4 Chum Salmon (Oncorhynchus keta) 


Chum salmon are found are found throughout the North Pacific Ocean and range from the Arctic coast of 
Canada and throughout the northern coastal regions of North America and Asia. In the United States, 
chum salmon are found throughout Alaska and as far south as Yaquina Bay, Oregon, on the West Coast. 


They are anadromous—they hatch in freshwater streams and rivers then migrate out to the saltwater 
environment of the ocean to feed and grow. Chum salmon do not reside in fresh water for an extended 
period and young chum salmon (fry) typically migrate directly to estuarine and marine waters soon after 
they are born. As they grow larger, they migrate offshore across the North Pacific Ocean. As they 
approach sexual maturity, they migrate back into coastal waters and return to the fresh water area where 
they were born to spawn, typically spawn between the ages of 3 and 6. They spawn from late summer to 
March, with peak spawning concentrated in early winter when the river flows are high. They usually nest 
in areas in the lowermost reaches of rivers and streams, within 60 miles of the ocean. Young chum 
salmon feed on insects as they migrate downriver and on insects and marine invertebrates in estuaries and 
near-shore marine habitats. Adults eat copepods, fishes, mollusks, squid, and tunicates. 


Within the Action Area two ESUs may occur that are threatened under the ESA. 


Columbia River Chum ESU (Threatened). The listing status for this coho salmon ESU was determined 
to be threatened March 25, 1999 (64 FR 14508) and June 28, 2005 (70 FR 37159); updated April 14, 
2014 (79 FR 20802). Critical habitat was designated on September 2, 2005 (70 FR 52629) and does not 
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overlap with the Action Area. This ESU naturally spawned chum salmon originating from the Columbia 
River and its tributaries in Washington and Oregon. Coho salmon that originate from three artificial 
propagation programs are also included. This ESU also includes fish from a number of artificial 
propagation programs. 


Hood Canal Summer-run Chum ESU (Threatened). The listing status for this coho salmon ESU was 
determined to be threatened on March 25, 1999 (64 FR 14508) and June 28, 2005 (70 FR 37159); updated 
April 14, 2014 (79 FR 20802). Critical habitat was designated on September 2, 2005 (70 FR 52629) and 
does not overlap with the Action Area. This ESU includes naturally spawned summer-run chum salmon 
originating from Hood Canal and its tributaries as well as from Olympic Peninsula rivers between Hood 
Canal and Dungeness Bay (inclusive). This ESU also includes fish from a number of artificial 
propagation programs.i 


7.3 Other Anadromous Fish: Green Sturgeon and Eulachon  


7.3.1 Green Sturgeon (Acipenser medirostris), Southern DPS (Threatened).  


The North American green sturgeon occurs in the nearshore Eastern Pacific Ocean from Alaska to 
Mexico (Huff et al. 2012). Green sturgeon are long-lived, late-maturing, iteroparous, anadromous species 
that spawn infrequently in natal streams, and spend substantial portions of their lives in marine waters. 
NMFS has identified two DPSs of green sturgeon: northern and southern (Israel et al. 2009). In 2006, 
NMFS determined that the Southern DPS of green sturgeon warranted listing as a threatened species 
under the ESA (71 FR 17757). Green sturgeon have been observed in large concentrations in the summer 
and autumn within coastal bays and estuaries along the west coast of the U.S., including the Columbia 
River estuary, Willapa Bay, Grays Harbor, San Francisco Bay and Monterey Bay (Huff et al. 2012; 
Lindley et al. 2011; Lindley et al. 2008; Moser and Lindley 2007). Maximum recorded depth for green 
sturgeon has been 167 m (Love et al. 2021). 


On October 9, 2009, NMFS designated critical habitat for the Southern DPS of green sturgeon (74 FR 
52300). Critical habitat is designated in coastal U.S. marine waters within 110 m (60 fathoms) depth from 
Monterey Bay, California (including Monterey Bay), north to Cape Flattery, Washington, including the 
Strait of Juan de Fuca, Washington, to its United States boundary; the Sacramento River, lower Feather 
River, and lower Yuba River in California; the Sacramento-San Joaquin Delta and Suisun, San Pablo, and 
San Francisco bays in California; the lower Columbia River estuary; and certain coastal bays and 
estuaries in California (Humboldt Bay), Oregon (Coos Bay, Winchester Bay, Yaquina Bay, and Nehalem 
Bay), and Washington (Willapa Bay and Grays Harbor).  


7.3.2 Eulachon (Thaleichthys pacificus) Southern DPS (Threatened). 


The eulachon is a small, cold-water species of anadromous fish, occupying the eastern Pacific Ocean in 
nearshore waters to depths of about 300 m (1,000 ft) from California to the Bering Sea. Eulachon return 
to their natal rivers to spawn. The Southern DPS was first listed as threatened by NMFS on March 18, 
2010 (75 FR 13012). On October 20, 2011, NMFS designated critical habitat for Southern DPS eulachon 
(76 FR 65324), which does not overlap with the Action Area. Southern DPS eulachon are those that 
spawn in rivers south of the Nass River in British Columbia to the Mad River in California (NMFS 2016).  
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7.4 Invertebrates 


7.4.1 Sunflower Sea Star (Pycnopodia helianthoides) (Candidate species for Threatened 
Status) 


The sunflower sea star was proposed to be listed as threatened under the ESA on March 16, 2023 (88 FR 
16212). The species is a large, fast moving, many-armed sea star, native to the eastern Pacific Ocean from 
Baja California, Mexico to the Aleutian Islands, Alaska. The species is most abundant in the waters off 
eastern Alaska and British Columbia. Between 2013 and 2017, sea star wasting syndrome (SSWS) killed 
an estimated 90% of the population (Lowry et al. 2022). 


The sunflower sea star has no clear associations with specific habitat types or features and is considered a 
habitat generalist (Gravem et al. 2021). Sunflower sea stars occupy a wide range of benthic substrates 
including mud, sand, shell, gravel, and rocky bottoms while roaming in search of prey (Konar et al. 2019; 
Lambert et al. 2000). The diet of adult sunflower sea stars generally consists of benthic and mobile 
epibenthic invertebrates, including sea urchins, snails, crab, sea cucumbers, and other sea stars (Mauzey 
et al. 1968; Shivji et al. 1983), and appears to be driven largely by prey availability. They occur in the low 
intertidal and subtidal zones to a depth of 435 m but are most common at depths less than 25 m and rare 
in waters deeper than 120 m (Lambert 2000; Hemery et al. 2016; Gravem et al. 2021). The Northwest 
Fisheries Science Center (NWFSC) conducts West Coast Groundfish Bottom Trawl Surveys annually 
(Keller et al. 2017) and records the numbers of P. helianthoides captured as bycatch during these surveys. 
The survey follows a depth-stratified random sampling design, spans 32-48.5 degrees latitude, and covers 
36-1285 m in depth. NWFSC notes that sunflower sea star density was not particularly high in the trawl 
survey compared to shallower dive surveys (i.e. less than 36 m). Recently, during seven years of trawling 
(2015-2021), only seven sunflower sea stars were recorded (Lowry et al., 2022, Appendix A) across an 
area that was essentially the entire U.S. West Coast. These data indicate that the probability of 
encountering this species during surveys in the lease areas or cable corridors is extremely low. 


Threats to the sunflower sea star were broadly grouped into the five ESA Section 4(a)(1) categories of: 1) 
present or threatened destruction, modification, or curtailment of habitat or range; 2) overutilization for 
commercial, recreational, scientific, or educational purposes; 3) competition, disease, or predation; 4) 
adequacy of existing regulatory mechanisms; and 5) other natural or manmade factors affecting continued 
existence (Lowry et al. 2022). 


7.5 Species Excluded from Analysis 


7.5.1 Black Abalone (Haliotis cracherodii) Endangered 


The black abalone (Haliotis cracherodii) was listed as endangered under the ESA in 2009, and critical 
habitat was designated by NMFS in 2011 (Endangered and Threatened Wildlife and Plants: Final 
Rulemaking to Designate Critical Habitat for Black Abalone,76 Federal Register 66806–66844 [October 
27, 2011]). The distribution of black abalone ranges from approximately Point Arena, Mendocino 
County, California, south to Bahia Tortugas and Isla Guadalupe in Mexico (Butler et al. 2009). The 
majority of black abalone live on rocky substrates in the high to low intertidal zone, and it is rarely found 
deeper than 6 m of water (Butler et al. 2009). Project activities are not expected to overlap with the 
species’ depth range or its critical habitat and are thus excluded from further analysis. 
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8 BA: Marine Mammals and Sea Turtles—Assessment of ESA-Listed 
Species and Critical Habitat 


The potential IPFs for marine mammals and sea turtles associated with the Proposed Action include noise 
from HRG and geotechnical surveys, vessel noise, the potential for collision with project-related vessels 
and potential entanglement in mooring systems associated with the installation of a metocean buoy, as 
well as accidental release of pollutants and marine debris. 


Lessees incorporate best management practices into their plans. These have been developed through years 
of conventional energy operations and refined through BOEM’s renewable energy program and 
consultations with NMFS, including vessel strike avoidance measures, visual monitoring, and shutdown 
and reporting. These measures, which will minimize or eliminate potential effects from site 
characterization surveys and site assessment activities to protected marine mammal and sea turtle species, 
are found in Appendix A. 


8.1 Noise Impacts 


8.1.1 High-Resolution Geophysical (HRG) Surveys 


Source levels and frequencies of HRG equipment were measured under controlled conditions and 
represent the best available information for HRG sources (Crocker and Fratantonio 2016). Using 19 HRG 
source levels (excluding side-scan sonars operating at frequencies greater than 180 kHz, and other 
equipment that is unlikely to be used for data collection/site characterization surveys associated with 
offshore renewable energy) with NOAA’s sound exposure spreadsheet tool, injury (PTS) exposure 
distance ranges were calculated for ESA-listed species (Table 13). To provide the maximum impact 
scenarios, the highest power levels and most sensitive frequency setting for each hearing group was used. 
A geometric spreading model, together with calculations of absorption of high frequency acoustic energy 
in sea water, when appropriate, was used to estimate injury and disturbance distances for listed marine 
mammals. The spreadsheet and geometric spreading models do not consider the tow depth and 
directionality of the sources; therefore, these are likely overestimates of actual injury and disturbance 
distances. All sources were analyzed at a tow speed of 2.315 meters per second (m/s) (4.5 kn). 


The disturbance distances depend on the equipment and the species present. The range of disturbance 
distances for all ESA-listed marine mammal and sea turtle species expected to occur in the Action Area is 
from 40–502 m (131–1,647 ft), with sparkers producing the upper limit of this range (Table 14). Visual 
monitoring requirements of a 500 m (1,640 ft) exclusion zone for ESA-listed large whales will ensure that 
any potential impacts to these species from noise generated by HRG survey equipment will be reduced to 
insignificant levels.  


The largest possible disturbance distance for sea turtles is 90 m from a HRG vessel. In a scenario where a 
vessel is approaching a turtle at 90 m, it will reach the turtle in 39 seconds at a speed of 4.5 kn. 
Subsequently, a vessel could pass a turtle and be beyond the 90 m disturbance distance in another 39 sec. 
Therefore, the largest potential disturbance time is likely to be no longer than 78 seconds along any given 
survey line. BOEM believes that these brief, periodic disturbances will have discountable effects on sea 
turtles.  


The purpose of the clearance zone is to monitor for behavioral disturbance when ESA-listed species are 
within the survey area and to watch for any animals heading toward the exclusion zone. For any animals 
sighted within the clearance zone, a shut-down would not be required unless adverse responses are 
observed or animals are in distress (e.g., an injured or entangled animal). The purpose of the exclusion 
zones for all listed marine mammal species is to avoid or minimize the number of exposures by means of 
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monitoring and HRG equipment shut-down provisions when listed marine mammals are sighted within 
the exclusion distance. A description of the PDCs and associated BMPs for PSOs, including clearance 
zones, exclusion zones, shut-downs, and ramp-up requirements can be found in Appendix A. Harm from 
periodic behavioral reactions to HRG survey noise is not expected to occur for any ESA-listed species 
with the implementation of the proposed PDCs. 


Disturbance distances to ESA-listed marine mammal and sea turtle species are conservative, as explained 
above, and any behavioral effects will be intermittent and short in duration and are expected to result in 
discountable to insignificant effects. 


Table 13. PTS Exposure Distances (in meters) for marine mammal hearing groups from mobile 
HRG sources towed at 4.5 knots for a) impulsive and b) non-impulsive sources.  
a) mobile, impulsive, intermittent sources 


HRG Source 
Highest 
Source Level 
(dB re 1 µPa) 


Low 
Frequency 
(e.g., 
Baleen 
Whales)1 


Mid-Frequency 
(e.g., Dolphins, 
Sperm 
Whales)1 


High 
Frequency 
(e.g., 
Porpoise) 


Phocids 
(True 
Seals) 


Otariids 
(Sea 
Lions, Fur 
Seals)  


Sea 
Turtles Fishes 


Boomers, 
Bubble 
Guns (4.3 
kHz) 


176 dB SEL, 
207 dB RMS, 
216 peak 0.3 0 5 0.2 0 0 3.2 


Sparkers 
(2.7 kHz) 


188 dB SEL, 
214 dB RMS, 
115 peak 


12.7 0.2 47.3 6.4 0.1 0 9/0 


CHIRP Sub-
Bottom 
Profilers 
(5.7 kHz) 


193 dB SEL, 
209 dB RMS, 
214 peak 1.2 0.3 35.2 0.9 0 NA NA 


b) mobile, non-impulsive, intermittent sources 


HRG Source 
Highest 
Source Level 
(dB re 1 µPa) 


Low 
Frequency 
(e.g., 
Baleen 
Whales)1 


Mid-Frequency 
(e.g., Dolphins, 
Sperm 
Whales)1 


High 
Frequency 
(e.g., 
Porpoise) 


Phocids 
(True 
Seals) 


Otariids 
(Sea 
Lions, Fur 
Seals)  


Sea 
Turtles Fishes 


Multibeam 
echosounder 
(100 kHz) 


185 dB SEL, 
224 dB RMS, 
228 peak 


0 0.5 251.4* 0 0 NA NA 


Multibeam 
echosounder 
(>200 kHz) 


182 dB SEL, 
218 dB RMS, 
223 peak 


NA NA NA NA NA NA NA 


Side-scan 
sonar (>200 
kHz) 


184 dB SEL, 
220 dB RMS, 
226 peak 


NA NA NA NA NA NA NA 


1 PTS exposure distances for listed marine mammals were calculated with  NOAA’s sound exposure spreadsheet 
tool using sound source characteristics for HRG sources in Crocker and Fratantonio (2016). 


* This range is conservative as it assumes full power, an omnidirectional source, and does not consider 
absorption over distance. 


NA = not applicable due to the sound source being out of the hearing range for the group. 



https://www.fisheries.noaa.gov/s3/2023-05/BlankUserSpreadsheet-December-OPR1.xlsx

https://www.fisheries.noaa.gov/s3/2023-05/BlankUserSpreadsheet-December-OPR1.xlsx
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RMS = root mean square SEL = sound exposure level 


Table 14. Maximum disturbance distances (in meters) for marine mammal hearing groups from 
mobile HRG sources towed at 4.5 knots for a) impulsive and b) non-impulsive sources. 
a) mobile, impulsive, intermittent sources 


HRG Source 


Low 
Frequency 
(e.g., Baleen 
Whales)1 


Mid-Frequency 
(e.g., Dolphins 
and Sperm 
Whales)1 


High 
Frequency 
(e.g., 
Porpoise) 


Phocids 
(True 
Seals) 


Otariids 
(Sea Lions 
and Fur 
Seals)  


Sea 
Turtles Fishes 


Boomers, 
Bubble Guns 
(4.3 kHz) 


224 224 224 224 224 40 708 


Sparkers (2.7 
kHz) 502 502 502 502 502 90 1,585 


CHIRP Sub-
Bottom 
Profilers (5.7 
kHz) 


282 282 282 282 282 50 NA 


b) mobile, non-impulsive, intermittent sources 


HRG Sources 


Low 
Frequency 
(e.g., Baleen 
Whales)1 


Mid-Frequency 
(e.g., Dolphins 
and Sperm 
Whales)1 


High 
Frequency 
(e.g., 
Porpoise) 


Phocids 
(True 
Seals) 


Otariids 
(Sea Lions 
and Fur 
Seals)  


Sea 
Turtles Fishes 


Multibeam 
echosounder 
(100 kHz) 


 370 370 NA NA NA NA 


Multibeam 
echosounder 
(>200 kHz) 


NA NA NA NA NA NA NA 


Side-scan 
sonar (>200 
kHz) 


NA NA NA NA NA NA NA 


1 Disturbance distances for listed marine mammals were calculated with NOAA’s Associated Level B Harassment 
Isopleth Calculator using sound source characteristics for HRG sources in Crocker and Fratantonio (2016). 


NA = not applicable due to the sound source being out of the hearing range for the group. 


8.1.2 Geotechnical Surveys 


Geotechnical surveys (vibracores, piston cores, gravity cores) related to offshore renewable energy 
activities are typically numerous, but very brief, sampling activities that introduce relatively low levels of 
sound into the environment. General vessel noise is produced from vessel engines and dynamic 
positioning to keep the vessel stationary while equipment is deployed, and sampling conducted. Recent 
analyses of the potential impacts to protected species exposed to noise generated during geotechnical 
survey activities determined that effects to protected species from exposure to this noise source are 
extremely unlikely to occur (Anderson 2021). 



https://media.fisheries.noaa.gov/2022-06/HRG_LevelBCalc_Public_OPR1.xlsx

https://media.fisheries.noaa.gov/2022-06/HRG_LevelBCalc_Public_OPR1.xlsx
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8.1.3 Vessel Noise 


The vessels used for the Proposed Action will produce low-frequency, broadband underwater sound 
below 1 kHz (for larger vessels), and higher-frequency sound between 1 kHz to 50 kHz (for smaller 
vessels), although the exact level of sound produced varies by vessel type. 


The general frequency range for vessel noise (10 to 1,000 Hz; MMS 2007) overlaps with the generalized 
hearing range for blue, fin, sei, humpback (7 Hz to 35 kHz) and sperm whales (150 Hz to 160 kHz) and 
would therefore be audible. Vessels without ducted propeller thrusters would produce levels of noise of 
150 to 170 dB re 1 μPa-1 meter at frequencies below 1,000 Hz, while the expected sound-source level for 
vessels with ducted propeller thrusters level is 177 dB (RMS) at 1 meter (BOEM 2015, Rudd et al. 2015). 
For ROVs, source levels may be as high as 160 dB (BOEM 2021). Given that the noise associated with 
the operation of project vessels is below the thresholds that could result in injury, no injury is expected. 


In the open ocean, ambient noise levels are between about 60 and 80 dB re 1 μPa in the band between 10 
Hz and 10 kHz due to a combination of natural (e.g., wind) and anthropogenic sources (Urick 1983), 
while inshore noise levels, especially around busy ports, can exceed 120 dB re 1 μPa. When the noise 
level is above the sound of interest, and in a similar frequency band, masking could occur. This analysis 
assumes that any sound that is above ambient noise levels and within an animal’s hearing range may 
potentially cause masking. However, the degree of masking increases with increasing noise levels; a noise 
that is just detectable over ambient levels is unlikely to cause any substantial masking. 


Vessel noise has the potential to disturb marine mammals and elicit an alerting, avoidance, or other 
behavioral reaction. These reactions are anticipated to be short-term, likely lasting the amount of time the 
vessel and the whale are in close proximity (Magalhães et al. 2002; Richardson et al. 1995; Watkins 
1981), and not consequential to the animals. Additionally, short-term masking could occur. Masking by 
passing ships or other sound sources transiting the Action Area would be short term and intermittent, and 
therefore unlikely to result in any substantial costs or consequences to individual animals or populations. 
Areas with increased levels of ambient noise from anthropogenic noise sources such as areas around busy 
shipping lanes and near harbors and ports may cause sustained levels of masking for marine mammals, 
which could reduce an animal’s ability to find prey, find mates, socialize, avoid predators, or navigate 
(Anderson 2021). 


Based on the best available information, ESA-listed whales are either not likely to respond to vessel noise 
or are not likely to measurably respond in ways that would significantly disrupt normal behavior patterns 
that include, but are not limited to, breeding, feeding, or sheltering. Therefore, the effects of vessel noise 
on ESA-listed whales are insignificant (i.e., so minor that the effect cannot be meaningfully evaluated or 
detected) (Anderson 2021). 


Per Anderson (2021) ESA-listed turtles could be exposed to a range of vessel noises within their hearing 
abilities. Depending on the context of exposure, potential responses of leatherback and loggerhead sea 
turtles to vessel noise disturbance would include startle responses, avoidance, or other behavioral 
reactions, and physiological stress responses. Very little research exists on sea turtle responses to vessel 
noise disturbance. Currently, there is nothing in the available literature specifically aimed at studying and 
quantifying sea turtle response to vessel noise. However, a study examining vessel strike risk to green sea 
turtles suggested that sea turtles may habituate to vessel sound and may be more likely to respond to the 
sight of a vessel rather than the sound of a vessel, although both may play a role in prompting reactions 
(Hazel et al. 2007). Regardless of the specific stressor associated with vessels to which turtles are 
responding, they only appear to show responses (avoidance behavior) at approximately 10 m or closer 
(Hazel et al. 2007). 
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Therefore, the noise from vessels is not likely to affect sea turtles from further distances, and disturbance 
may only occur if a sea turtle hears a vessel nearby or sees it as it approaches. These responses appear 
limited to non-injurious, minor changes in behavior based on the limited information available on sea 
turtle response to vessel noise. 


For these reasons, vessel noise is expected to cause minimal disturbance to sea turtles. If a sea turtle 
detects a vessel and avoids it or has a stress response from the noise disturbance, these responses are 
expected to be temporary and only endure while the vessel transits through the area where the sea turtle 
encountered it. Therefore, sea turtle responses to vessel noise disturbance are considered insignificant 
(i.e., so minor that the effect cannot be meaningfully evaluated), and a sea turtle would be expected to 
return to normal behaviors and stress levels shortly after the vessel passes by. 


8.2 Vessel Collisions: Monitoring, Reporting, and Avoiding 
BOEM and BSEE monitor for any takes that have occurred as a result of vessel strikes by requiring any 
operator of a vessel immediately report the striking of any ESA-listed marine animal (see PDC 7). 
BOEM’s BMPs for PDC 4 (Minimize Vessel Interactions with ESA-listed Species) requires operators to 
implement measures to minimize the risk of vessel strikes to protected species and report observations of 
injured or dead protected species. This BMP will be required for every applicable permit and plan that has 
associated vessel traffic that is approved by BOEM or BSEE. BOEM’s BMP states that Lessees will have 
qualified PSOs on board, or dedicated crew on watch to monitor a vessel strike avoidance zone for 
protected species. Section A.4.1, 2d-2g has BMPs for vessel speed reductions when a marine mammal or 
sea turtle is seen. Crews must immediately report sightings of an injured or dead marine mammal or sea 
turtle to the West Coast Stranding Hotline, regardless of whether the injury or death was caused by their 
vessel. If the operator’s vessel collided with a protected species, BOEM and BSEE must be notified 
within 24 hours of the strike (PDC 4 & PDC 7 apply).  


Lessees will also be directed to NMFS’ Marine Life Viewing Guidelines, which highlight the importance 
of these measures for avoiding impacts to mother/calf pairs (https://www.fisheries.noaa.gov/topic/marine-
life-viewing-guidelines#guidelines-&-distances). Additionally, wherever available, Lessees will ensure all 
vessel operators check for daily information regarding protected species sighting locations. These media 
may include, but are not limited to: Channel 16 broadcasts, whalesafe.com, and the Whale/Ocean Alert 
App. 


The range of the West Pacific DPS of leatherback sea turtles overlaps with high-density vessel traffic 
areas, and it is possible that the vast majority of vessel strikes are undocumented. However, information 
on vessel strikes for other locations is not available (NMFS and USFWS 2020a). Additionally, vessel 
strikes (e.g., hull impacts and propeller lacerations) likely injure or kill loggerheads. However, few vessel 
strikes are documented, and no estimate of the frequency of occurrence if available. Therefore, the effect 
on the DPS is unknown (NMFS and USFWS 2020b). 


Rockwood et al (2017) recommend types of enhanced conservation measures to decrease ship strike 
mortality. The potential for effects to all ESA-listed species from vessel traffic associated with data 
collection activities are expected to be reduced to discountable levels with the implementation of the 
BMP for vessel operations (see Appendix A). Similar activities have taken place since at least 2012 in 
association with BOEM’s renewable energy program in the Atlantic OCS, and there have been no reports 
of any vessel strikes of marine mammals and sea turtles.  



https://www.fisheries.noaa.gov/topic/marine-life-viewing-guidelines%23guidelines-&-distances

https://www.fisheries.noaa.gov/topic/marine-life-viewing-guidelines%23guidelines-&-distances

file://isedennas/CAM_HOME/reebd/My%20Documents/PAC/CA%20offshore%20REN/ESA/Final/whalesafe.com
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8.3 Entanglement or Entrapment in Cables, Moorings, Moon Pools, or 
Other Potential Hazards 


Reviews of entanglements of large whales and sea turtles have led to recommendations to reduce the risk 
of entangling animals (IWC 2016; NMFS 2015), some of which are practicable for marine industries in 
general. General recommendations to reduce entanglement risks include reduced number of buoy lines, 
no floating line at the surface which have a high risk of interacting with turtles and whales that spend a 
good deal of time at the surface of the water. Other recommendations include reducing the amount of 
slack in line. Use sinking lines, rubber-coated lines, sheaths, chains, acoustic releases, weak links, and 
other potential solutions to lower entanglement risk. Weak links may not be feasible if there is a risk of 
the data buoy being lost, but they may be feasible on ancillary lines that will not affect the integrity of the 
buoy mooring. However, there are several best practices available that can reduce risks on all mooring 
types. BOEM’s BMPs to use the best available technologies to reduce entanglement risks greatly reduce 
the risk of entanglement.  


There are no recorded events of ESA-listed species becoming entangled in ROV cables; however, to 
minimize this risk, BOEM requires protected species observers to monitor a clearance zone (600 m for 
ESA-listed species) for 30 minutes before any ROVs are deployed to make sure no ROVs are deployed 
around ESA-listed species. 


PNNL deployed two LiDAR metocean buoys – one in the Humboldt WEA and one in the Morro Bay 
WEA (PNNL 2019). Including the multiple metocean buoys deployed along the NE Atlantic coast 
associated with site assessment activities, no incidents of entanglement have been reported to date. 
BOEM continues to work with lessees and requires the use of the best available mooring systems, using 
the shortest practicable line lengths, anchors, chain, cable, or coated rope systems, to prevent or reduce to 
discountable levels any potential entanglement of marine mammals and sea turtles. BOEM reviews each 
buoy design to ensure that reasonable low-risk mooring designs are used. Potential impacts on ESA-listed 
species from entanglement related to buoy deployment and operation are thus expected to be 
discountable. 


Lost or derelict fishing gear may become entangled in the metocean buoy lines and present an 
entanglement risk to protected species. Approximately 12 metocean buoys will be deployed as part of the 
Proposed Action. From 1982–2017, direct entanglements in fishing gear were most attributed to 
unidentifiable gear, netting and pot/traps (Saez et al. 2021). Changes in gillnet fishing regulations helped 
address the 1980’s increase which was primarily gray whales entangled with gillnets (Saez et al. 2021). 
Considering the general inshore deployment (~200 ft water depth) and weight of pot traps, it is unlikely 
that these will be moved in such a way as to become entangled in 6 offshore metocean buoy lines and 
present an entanglement risk to protected species. Risk of secondary entanglement related to buoy 
deployment and operation are thus expected to be discountable.  


Any potential displacement of fishing effort as a result of leasing and site characterization and site 
assessment activities are described in (BOEM 2022), and are expected to be limited in spatial scope, 
considering existing fishing grounds, and short-term. Entanglement impacts to marine mammals and sea 
turtles, as a result of displaced fishing effort, are expected to be discountable.  


Moon pool usage presents a potential for marine mammals and sea turtles to become entrapped. Moon 
pools may be used offshore Oregon to deploy and/or retrieve equipment (e.g., ROVs, AUVs). There is no 
known record of entrapment of protected species in the moon pools in the Pacific. The limited occurrence 
of sea turtles in Oregon waters, as well as BOEM’s BMPs described in Appendix A, reduce the potential 
impact from moon pools to discountable levels.  
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8.4 Accidental Release of Pollutants and Marine Debris 
A spill of petroleum product could occur as a result of hull damage from allisions with a met buoy, 
collisions between vessels, accidents during the maintenance or transfer of offshore equipment and/or 
crew, or due to natural events (i.e., strong waves or storms). From 2000 to 2009, the average spill size for 
vessels other than tank ships and tank barges was 88 gallons (USCG 2011); should a spill from a vessel 
associated with the Proposed Action occur, BOEM anticipates that the volume would be similar. Diesel 
fuel is lighter than water and may float on the water’s surface or be dispersed into the water column by 
waves. Diesel would be expected to dissipate very rapidly, evaporate, and biodegrade within a few days 
(MMS 2007). The NOAA’s Automated Data Inquiry for Oil Spills (an oil weathering model) was used to 
predict dissipation of a maximum spill of 2,500 barrels, a spill far greater than what is assumed as a non-
routine event during the Proposed Action. Results of the modelling analysis showed that dissipation of 
spilled diesel fuel is rapid. The amount of time it took to reach diesel fuel concentrations of less than 
0.05% varied between 0.5 and 2.5 days, depending on ambient wind (TetraTech Inc. 2015), suggesting 
that 88 gallons would reach similar concentrations much faster and limit the environmental impact of 
such a spill. 


Vessels are expected to comply with USCG requirements relating to prevention and control of oil spills, 
and most equipment on the met and buoys would be powered by batteries charged by small wind turbines 
and solar panels. BOEM expects that each of the vessels involved with site characterization and site 
assessment activities would minimize the potential for a release of oils and/or chemicals in accordance 
with 33 CFR Parts 151, 154, and 155, which contain guidelines for implementation and enforcement of 
vessel response plans, facility response plans, and shipboard oil pollution emergency plans. Based on the 
size of the spill, it would be expected to dissipate very rapidly and would then evaporate and biodegrade 
within a day or two (at most), limiting the potential impacts to a localized area for a short duration and 
result in discountable effects to ESA-listed marine mammal and sea turtle species. 


Records of interactions between anthropogenic marine debris and wildlife have been increasing rapidly in 
recent decades and is a cumulative source of impacts on ESA-listed species and other marine life. In the 
marine environment alone, the number of species reported to be affected by debris increased by more than 
159% during 1995–2015 (Fossi et al. 2018). Sea turtles are reported to be ingesting large amounts of 
debris worldwide (Schuyler et al. 2013). Lessees are prohibited from deliberately discharging containers 
and other similar materials (i.e., trash and debris) into the marine environment (30 C.F.R. 250.300(a) and 
(b)(6)) and are required to make durable identification markings on equipment, tools, containers 
(especially drums), and other material (30 C.F.R. 250.300(c)). The intentional jettisoning of trash has 
been the subject of strict laws such as MARPOL, Annex V and the Marine Plastic Pollution Research and 
Control Act, and regulations imposed by various agencies including USCG and EPA. As a BMP to 
reduce the anthropogenic impact of marine debris, BSEE NTL 2015-G03 “Marine Trash and Debris 
Awareness and Elimination” provides guidance to prevent intentional and/or accidental introduction of 
debris into the marine environment. BOEM also requires that operators ensure that all offshore employees 
and those contractors actively engaged in their offshore operations complete awareness training that 
includes viewing a training video or slide show (specific options are outlined in the NTL. With continued 
training and awareness, marine debris is not expected to be a significant concern from the Proposed 
Action and the effects to ESA-listed marine mammal and sea turtle species will be discountable. 


8.5 Critical Habitat Impacts and Determinations 
Effective May 21, 2021, NMFS issued an updated final rule to designate critical habitat for the 
endangered Central America DPS, and the threatened Mexico DPS of humpback whales (Megaptera 
novaeangliae) (86 FR 21082). Critical habitat for these DPSs serve as feeding habitat and contain the 
essential biological feature of humpback whale prey. Critical habitat for the Central America DPS of 
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humpback whales contains approximately 48,521 square nautical miles (nmi2) of marine habitat in the 
North Pacific Ocean within the portions of the California Current Ecosystem off the coasts of 
Washington, Oregon, and California. Specific areas designated as critical habitat for the Mexico DPS of 
humpback whales contain approximately 116,098 nmi2 of marine habitat in the North Pacific Ocean, 
including areas within portions of the eastern Bering Sea, Gulf of Alaska, and California Current 
Ecosystem. The nearshore boundary of the endangered Central America DPS of humpback whales is 
defined by the 50-m isobath. The offshore boundary is defined by the 1,200-m isobath relative to MLLW; 
except, in areas off Oregon south of 42 degrees 10 minutes, the offshore boundary is defined by the 
2,000-m isobath (NMFS Office Of Protected Resources 2024: Humpback Whale (Central America DPS) 
from 2010-06-15 to 2010-08-15. NOAA National Centers for Environmental Information, 
https://www.fisheries.noaa.gov/inport/item/65375). Both Oregon WEAs have large areas of overlap with 
humpback whale critical habitat (Figure 8). Any displacement of prey species as a result of vessel transits 
and surveys conducted as part of the Proposed Action are anticipated to be short-term and temporary and 
are not anticipated to destroy or adversely modify critical habitat.  


Critical habitat for the endangered Southern Resident DPS of killer whales was designated in the 
summer core area in Haro Strait and waters around the San Juan Islands, Puget Sound, and the Strait of 
Juan de Fuca (79 FR 69054). In August 2021, NOAA Fisheries revised the critical habitat designation for 
Southern Resident killer whales (SRKW; Orcinus orca). The final rule maintains the previously 
designated critical habitat in inland waters of Washington and expands it to include certain coastal waters 
off Washington, Oregon, and California. The revision adds to critical habitat approximately 15,910 square 
miles of marine waters between the 6.1-meter and 200-meter depth contours from the U.S.-Canada border 
to Point Sur, California(86 FR 41668; https://www.fisheries.noaa.gov/west-coast/endangered-species-
conservation/critical-habitat-southern-resident-killer-whales). Any displacement of prey species or 
individuals as a result of limited vessel transits, to and from the WEAs to their respective and/or 
alternative ports, conducted as part of the Proposed Action, are anticipated to be short-term and temporary 
and are not anticipated to destroy or adversely modify critical habitat. 


Critical habitat (feeding) for leatherback sea turtles stretches along the California coast from Point 
Arena to Point Arguello east of the 3,000-meter depth contour, and from Cape Flattery, Washington to 
Cape Blanco, Oregon east of the 2,000-m depth contour. During the critical habitat review, it was 
determined that the oceanographic features of the general area off Morro Bay produce prey of sufficient 
condition, distribution, abundance, and density to provide for foraging that is essential to the conservation 
of leatherback sea turtles, i.e., “high” conservation value (NMFS 2012). Displacement of prey species or 
individuals as a result of limited vessel surveys and transits conducted as part of the Proposed Action, are 
anticipated to be short-term and temporary and are not anticipated to destroy or adversely modify 
critical habitat. 


9 BA: Fishes and Invertebrates—Assessment of ESA-Listed Species 
and Critical Habitat 


This section discusses potential effects of the identified impact-producing factors (IPFs) that may affect 
listed fish and invertebrate species. BOEM has identified two potential IPFs generated by activities 
associated with site characterization and assessment: noise and habitat alteration/turbidity. A summary 
description of each impacting source are the resulting effects to ESA-listed species are discussed below.  


9.1 Noise 
Being a dense medium, water transmits sound faster and for longer distances than air transmits sound. 
Aquatic organisms may use this phenomenon to quickly glean information about their environment over 
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relatively large areas. Fishes possess two mechanoreception sensory systems to detect sound in their 
environment. The first is the lateral line system (LLS) which is a series of pore-receptors along the body 
of a fish. The LLS detects vibration and pressure gradients in the water within a few body lengths of the 
organism. The lateral line detects particle motion at low frequencies from below 1 hertz (Hz) up to at least 
400 Hz (Hastings & Popper 2005; Higgs & Radford 2013). 


The second hearing organ fish possess is an inner ear (Popper & Hawkins 2019). For most species, the 
inner ear contains three dense otoliths (small calcareous bones) that sit atop many delicate hair cells, 
comparable to the hair cells found in the mammalian ear. Sound waves in water pass through the fish’s 
body, which has a composition similar to water, but will differentially affect the heavier otoliths. This 
causes a change in the relative motion between the otoliths and the surrounding body tissues and can be 
detected by the hair cells and sensed by the nervous system. 


Some fishes possess additional morphological adaptations or specializations that can enhance their 
sensitivity to sound pressure, such as an anatomical extension that connects a gas-filled swim bladder to 
the auditory system (Astrup 1999; Popper & Fay 2010; Popper & Hawkins 2019). The swim bladder can 
enhance sound detection by converting acoustic pressure into localized particle motion, which may then 
be detected by the inner ear (Radford et al. 2012). Fishes with a swim bladder generally have better 
sensitivity to sound and can detect higher frequencies than fishes without a swim bladder (Popper & Fay 
2010; Popper et al. 2014). In addition, structures such as gas-filled bubbles near the ear or swim bladder 
also increase sensitivity and allow for high-frequency hearing capabilities and better sound pressure 
detection. 


Many fishes use sound to (1) find food, habitat, and mates; (2) provide orientation cues for migration; (2) 
communicate during territorial defense, aggression, mating, and as a method of indicating alarm; and (3) 
detect and avoid predators (Popper and Hawkins 2019). Anthropogenic noise may mask, disrupt, or 
distract organisms that use sound as a source of information for these important activities. Noise at very 
high energy levels may affect fish directly by increasing stress levels, causing temporary or permanent 
loss of hearing, damage to body tissues, or increased mortality rates (Popper and Hawkins 2019).  


Most native fishes on the Pacific Coast are hearing generalists and are most sensitive to particle motion. 
Hearing generalist species include salmonids and green sturgeon because, although they possess a swim 
bladder, they lack the accessory organs that connect the swim bladder to the inner ear, and this makes 
them less able to detect sound pressure waves. Eulachon do not possess a swim bladder (Gustafson et al. 
2022), which makes them comparatively insensitive to noise impacts. Although particle motion may be 
the more relevant exposure metric for many fish species, there are few data available that measure it due 
to a lack of standard measurement methodology and experience with particle motion detectors (Popper et 
al 2014). Historically, studies that have investigated hearing in fishes and the consequences of 
anthropogenic noise have been carried out with sound pressure metrics. In these instances, particle motion 
can be inferred from pressure measurements (Nedelec et al. 2016). Further discussion regarding noise 
impacts to fishes from HRG surveys is found in Section 4.1 Acoustic Impacts. 


Because invertebrate species lack gas-filled structures within their bodies, they may be less sensitive to 
anthropogenic noise sources compared to fishes, although many taxa appear to have morphological 
structures (e.g., hair cells) that can be sensitive to particle motion (Popper & Hawkins 2018). A recent 
review indicates that some invertebrates change their behavior when exposed to chronic shipping noise 
(Murchy et al. 2019). Much more research needs to be done to determine if such behavior changes 
translate into population-level effects. The low levels of expected anthropogenic noise are not known to 
permanently alter characteristics of pelagic or benthic habitats. Due to the shallow distribution of the 
sunflower sea star, it will be minimally exposed to noise from HRG surveys, buoy installation and 
retrieval, and geological and/or biological collections. Therefore, project activities are expected to have 
no detectable adverse effects to the sunflower sea star. 
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Noise produced by project activities result from the operation of marine vessels and from survey and 
biological collection. Adverse effects related to noise exposure, if any, are expected to last for the 
duration of the activities that are producing the noise and are not expected to have long-lasting 
consequences. For fish species capable of sensing the introduced noise, they may alter their behavior and 
leave the affected area. Project activities are likely to have temporary, largely undetectable effects to the 
populations of listed fish species due to the minimal influence project activities may have across larger 
spatial and temporal scales. 


9.2 Habitat Alteration and Turbidity 
Project activities that may alter habitats or increase turbidity in the Action Areas include geotechnical and 
biological sampling, and buoy emplacement, operation, and retrieval. 


Geotechnical sampling (gravity cores, piston cores, vibracores, deep borings, cone penetration tests, etc.) 
and biological grab sampling may damage benthic habitats by permanently removing small amounts of 
sediments from the seabed. Animals within or on top of these samples will likely be killed. Collection of 
samples causes nearby disturbance as sediment moves to fill the hole left by the removed core or grab, 
possibly exposing animals in the surrounding sediment to predators (Skilleter 1996). Sampling may also 
disrupt microbial assemblages in the sediments and breakdown biotic structures which help bind 
sediments together (e.g., microbial mats; Skilleter 1996). Recovery rates of sampled areas to baseline 
conditions are mostly unknown but may exceed several weeks (Skilleter 1996). The distribution of these 
samples will occur throughout the leases, but the total spatial extent of sampling will be a very small 
percentage compared to the overall Action Area 


Habitat disturbance may cause sediments and benthic organic material to be introduced into the water 
column and may also increase local turbidity levels. Direct effects from sediment suspension and 
increased turbidity on fish populations may include exposure to contaminants, changes in feeding rates, 
reduction in predator-avoidance ability, or smothering of feeding and respiratory organs (Wilber and 
Clarke 2001; Utne-Palm 2002; Au et al. 2004). To avoid these consequences, fishes may choose to 
relocate until water clarity returns to levels approximating pre-disturbance conditions. Indirect effects on 
fish populations from sediment suspension and increased turbidity may occur by harming the populations 
of prey species on which the fishes depend (Airoldi 2003). Biological response to these potential impacts 
is often a function of concentration and exposure duration (Newcombe and Jensen 1996). The proposed 
activities from the project are predicted to generate only minimal and short-term impacts to benthic 
habitats and cause a negligible increase in suspended materials over a short time frame. The offshore 
location of the WEAs suggests that terrestrial-based pollutants are not likely to be found in large 
concentrations within disturbed sediments. Salmon, green sturgeon, eulachon, and sunflower sea star are 
not likely to occur in the deep benthic habitats of the Action Area where benthic disturbance is most 
likely to occur. Impacts are expected to be short-term and temporary; therefore, populations of listed fish 
species are not likely to be adversely affected by the proposed benthic sampling activities. 


PNNL (2019) assessed potential effects from a data-collecting metocean buoy within the Morro Bay 
WEA. The consequences to ESA-listed species from buoy emplacement, operations, and retrieval from 
the proposed project is expected to be similar to those described in PNNL (2019). A buoy system may 
also function as a small de facto artificial reef, providing a minor amount of additional hard substrate 
within the WEAs from the anchor, mooring lines, and buoy structure. The environment effects are 
expected to be similar to that produced by marine debris and generate local increases in biomass and 
species diversity (Caselle et al. 2002). Indirect effects from buoy emplacement may preserve habitat 
integrity of the seabed as fishers, especially trawlers, may avoid these areas until buoys are 
decommissioned. The damage from bottom-contact trawls would then be displaced to outside of the local 
buoy area. The spatial extent of environmental consequences from buoys will be a small percentage 
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compared to the overall Action Area. Salmon, green sturgeon eulachon, and sunflower sea star are not 
likely to occur in the deep benthic habitats where habitat alteration due to metocean buoy deployment 
may occur. Therefore, no effects are expected to populations of listed fish species from these activities. 


This analysis is consistent with the findings by NOAA in their Deep Seabed Mining Regulations for 
Exploration Licenses (15 CFR Part 970, Subpart G Environmental Effects) promulgated under the 
authority of 30 U.S.C. 1401 et seq. Activities identified to have no significant impact and require no 
further environmental assessment include: (1) Gravity and magnetometric observations and 
measurements; (2) Bottom and sub-bottom acoustic profiling or imaging without the use of explosives; 
(3) Mineral sampling of a limited nature such as those using either core, grab or basket samplers; (4) 
Water and biotic sampling, if the sampling does not adversely affect shellfish beds, marine mammals, or 
an endangered species, or if permitted by the National Marine Fisheries Service or another Federal 
agency; (5) Meteorological observations and measurements, including the setting of instruments; (6) 
Hydrographic and oceanographic observations and measurements, including the setting of instruments; 
(7) Sampling by box core, small diameter core or grab sampler, to determine seabed geological or 
geotechnical properties; (8) Television and still photographic observation and measurements; (9) 
Shipboard mineral assaying and analysis; and (10) Positioning systems, including bottom transponders 
and surface and subsurface buoys filed in Notices to Mariners (15 CFR§ 970.701(a)). 


9.3 Critical Habitat Impacts and Determinations 
Critical habitat for listed green sturgeon overlaps with the Action Area. Any displacement of prey 
species or individuals as a result of vessel transits, conducted as part of the Proposed Action, are 
anticipated to be short-term and temporary and are not anticipated to destroy or adversely modify 
critical habitat. 


10 BA: Cumulative Effects and Conclusions for ESA-Listed Species 


10.1 Cumulative Effects 
In addition to commercial vessel traffic levels and current commercial fishing activities, aquaculture 
operations, and Department of Defense operations throughout the Pacific (Argonne 2019). 


ESA-listed protected species experience a variety of anthropogenic impacts, including collisions with 
vessels (ship strikes), entanglement with fishing gear, noise from human activities, pollution, disturbance 
of marine and coastal environments, climate change, effects on benthic habitat, waste discharge, and 
accidental fuel leaks or spills. Many marine mammals migrate long distances and are affected by these 
factors over very broad geographical scales. Potential effects associated with the Proposed Action are 
expected to be relatively minor. Vessel trips associated with the Proposed Action will not significantly 
increase vessel traffic in the Action Area. Vessels generally move slowly while surveying or remain 
stationary. Vessels may transit at no more than 10 knots between surveys and departing/returning from 
ports and offshore areas within the Action Area (Appendix A: PDC 4). The Proposed Action would result 
in a minor incremental contribution to cumulative impacts. Adherence to BOEM’s BMPs (Appendix A) 
regarding vessel strike avoidance measures and exclusion zones to minimize acoustic impacts would 
reduce the potential for cumulative impacts on listed marine mammals. Based on the analysis in this BA, 
BOEM has determined that the incremental contribution to cumulative impacts on marine mammals from 
the Proposed Action will be discountable.  
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Leatherback and loggerhead sea turtles are ESA-listed as threatened or endangered and are all highly 
migratory species that could occur within the Action Area.  The most likely impacts on sea turtles as a 
result of the Proposed Action are minor disturbance at very close ranges through noise exposure, effects 
of vessel impacts, and the physical placement of metocean buoys. Based on this analysis that considers 
the low numbers of sightings of leatherbacks and loggerheads in the Action Area, as well as the adherence 
to BOEM’s BMPs regarding vessel strike avoidance measures, marine debris training, mooring BMPs, 
and measures to reduce exposure to non-injurious sound, BOEM has determined that the incremental 
contribution to cumulative impacts on leatherback and loggerhead sea turtles from the Proposed Action 
will be discountable.  


Marine fishes are ESA-listed as threatened or endangered and are all migratory species that could occur 
within the Action Area. The most likely impacts on marine fishes from the Proposed Action are minor 
disturbance at very close ranges through noise exposure and habitat disturbance. Based on this analysis, 
as well as the adherence to the BMPs described in Appendix A, BOEM has determined that the 
incremental contribution to cumulative impacts to marine fishes from the Proposed Action will be 
discountable. 


The sunflower sea star is proposed to be listed as threatened under the ESA. It is a relatively sedentary 
species that will be primarily found in shallower waters within the Action Area. Most bottom disturbing 
activities will occur within the lease areas which are deeper than the sunflower sea star’s preferred depth 
range. However, sampling within proposed cable corridors will overlap with its distribution. There are no 
likely impacts as a result of the Proposed Action since there is minimal overlap in habitat, and noise 
impacts would not likely to be detectable by the sea star. Based on this analysis, as well as the adherence 
to the BMPs described in Appendix A, BOEM has determined that the incremental contribution to 
cumulative impacts to the sunflower sea star from the Proposed Action will be discountable. 


10.2 Conclusions for ESA-listed Species 
Due to the nature of the proposed activities, as well as the PDCs and BMPs employed as part of the 
Proposed Action (Appendix A), BOEM has determined that the impacts to protected species and critical 
habitat from site characterization surveys and site assessment activities will be negligible and not likely 
to adversely affect ESA-listed protected species or associated critical habitat. See Table 15 for a 
summary of effect determinations for the activities in the Proposed Action.  
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Table 15. Summary analysis of effects from the Proposed Action on ESA-listed species covered in 
this BA for a) installation of data collection devices; b) HRG and geotechnical surveys; and c) 
vessel operations. NLAA = Not Likely to Adversely Affect; NE = No Effect. 
a) Installation of metocean buoys, wave gliders, and other data collection devices 


Route of Effect Potential 
Effect BMP Whales  Sea 


Turtles Pinnipeds Fishes Sunflower 
Sea Star 


Habitat 
alteration/ 
turbidity 


Foraging/prey 
availability N NE NLAA  NLAA  NLAA NLAA 


Physical 
presence of 
moorings/buoys 


Entanglement Y NLAA NLAA  NLAA  NE NE 


Accidental 
release of 
pollutants from 
generators and 
fuel storage 


Water Quality N NLAA NLAA  NLAA  NLAA NE 


Marine debris Ingestion, 
entanglement Y NLAA NLAA  NLAA  NE NE 


b) HRG and geotechnical surveys 


Route of Effect Potential 
Effect BMP Whales  Sea 


Turtles Pinnipeds Fishes Sunflower 
Sea Star 


Noise from HRG 
surveys Disturbance Y NLAA  NLAA 


 NLAA 
NLAA NE 


Habitat alteration/ 
turbidity from 
geotechnical 
surveys 


No effect N NE NE 


 NLAA 


NLAA NLAA 


Noise Disturbance Y NLAA NLAA  NLAA NLAA NE 


Side-scan sonar (≥ 
200 kHz) No effect N NE NE 


 NE 
NE NE 


c) Vessel operations 


Route of Effect Potential 
Effect BMP Whales  Sea 


Turtles Pinnipeds Fishes Sunflower 
Sea Star 


Strikes Injury Y NLAA NLAA  NLAA NE NE 


Moon pools Injury Y NLAA NLAA NLAA NE NE 


Noise from vessel 
transit and 
operation 


Disturbance N NLAA NLAA 
 NLAA  


NLAA NE 


Noise from engines 
and thrusters Disturbance Y NLAA NLAA 


 NLAA  
NLAA NE 


Impingement No Effect N NE NE  NE NE  NE 







 


67 


 


11 Essential Fish Habitat (EFH) Assessment 
Prepared by the Bureau of Ocean Energy Management for the National Marine Fisheries Service in 
Accordance with the Magnuson-Stevens Fishery Conservation and Management Act, as Amended in 
1996. 


11.1 Purpose 
Under Section 305 (b) (2) of the Magnuson Fishery Conservation and Management Act (16 U.S.C. 1801 
et seq.) as amended by the Sustainable Fisheries Act on October 11, 1996, Federal agencies are required 
to consult with the Secretary of Commerce on any actions that may adversely affect Essential Fish Habitat 
(EFH). The Department of Commerce published an interim final rule (50 CFR Part 600) in the Federal 
Register (December 19, 1997, Volume 62, Number 244) that detailed the procedures under which Federal 
agencies would fulfill their consultation requirements. As set forth in the regulations, EFH Assessments 
must include: 1) a description of the Proposed Action; 2) an analysis of the effects, including cumulative 
effects, of the action on EFH, the managed species, and associated species by life history stage; 3) the 
Federal agency’s views regarding the effects of the action on EFH; and 4) proposed mitigation if 
applicable.  


11.2 Project Description 
This EFH assessment covers lease issuance, site characterization, and site assessment for the Brookings 
and Coos Bay Wind Energy Areas (WEAs). Details and maps of the Action Areas are provided in the 
introduction section (section 1) of this document. 


11.3 Managed Species 
The Pacific Fishery Management Council (PFMC) manages or monitors (as ecosystem component 
species) numerous fishes and invertebrates under four Fishery Management Plans (FMPs): 1) Coastal 
Pelagic Fishery Management Plan; 2) Highly Migratory Species Fishery Management Plan; 3) Pacific 
Groundfish Fishery Management Plan; and 4) Pacific Salmon Fishery Management Plan (Table 16) 
(PFMC 2022a,b; PFMC 2023a,b). In addition to species identified under these four FMPS, a suite of 
shared ecosystem component species is also monitored. 


Table 16. Fish and invertebrate species managed or monitored by the Pacific Fishery Management 
Council. Species distributions that overlap with the WEAs and nearby Action Area = X; species 
distributions that potentially overlap within the WEAs and nearby Action Area = ?; species 
distributions that do not overlap with the WEA or nearby Action Area = *. Distribution data 
obtained from Love et al. (2021). 


 
Common Name 


 
Scientific Species Name or Family 


Coos Bay 
WEA 


Brookings 
WEA 


Coastal Pelagic Species FMP 
Pacific sardine  Sardinops sagax X X 
Pacific (chub) mackerel Scomber japonicus X X 
Northern anchovy Engraulis mordax X X 
Market squid Doryteuthis opalescens X X 
Jack mackerel Trachurus symmetricus X X 
All endemic krill and euphausiid species X X 
Pacific herring (ecs) Clupea pallasii pallasii X X 
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Common Name 


 
Scientific Species Name or Family 


Coos Bay 
WEA 


Brookings 
WEA 


Jacksmelt (ecs) Atherinopsis californiensis X X 
Highly Migratory Species FMP 
North Pacific albacore Thunnus alalunga X X 
Yellowfin tuna Thunnus albacares X X 
Bigeye tuna  Thunnus obesus X X 
Skipjack tuna Katsuwonus pelamis X X 
Pacific bluefin tuna Thunnus orientalis X X 
Common thresher shark Alopias vulpinus X X 
Shortfin mako Isurus oxyrinchus X X 
Blue shark Prionace glauca X X 
Striped marlin Kajikia (Tetrapturus) audax X X 
Swordfish Xiphias gladius X X 
Dorado Coryphaena hippurus X X 
Bigeye thresher shark (ecs) Alopias superciliosus * * 
Common mola (ecs) Mola mola X X 
Escolar (ecs) Lepidocybium flavobrunneum ? ? 
Lancetfishes (ecs) Alepisauridae X X 
Louvar (ecs) Luvarus imperialis X X 
Pelagic stingray (ecs) Pteroplatytrygon (Dasyetis) 


violacea 
X X 


Pelagic thresher shark (ecs) Alopias pelagicus * * 
Wahoo (ecs) Acanthocybium solandri * * 
Pacific Groundfish FMP 
Big skate Raja binoculata X X 
Leopard shark Triakis semifasciata X X 
Longnose skate Raja rhina X X 
Spiny dogfish  Squalus suckleyi X X 
Cabezon Scorpaenichthys marmoratus X X 
Kelp greenling Hexagrammos decagrammus X X 
Lingcod Ophiodon elongatus X X 
Pacific cod Gadus macrocephalus X X 
Pacific whiting (hake) Merluccius productus X X 
Sablefish Anoplopoma fimbria X X 
Aurora rockfish Sebastes aurora X X 
Bank rockfish Sebastes rufus X X 
Black rockfish Sebastes melanops X X 
Black-and-yellow rockfish Sebastes chrysomelas X X 
Blackgill rockfish Sebastes melanostomus X X 
Blackspotted rockfish Sebastes melanostictus X X 
Blue rockfish Sebastes mystinus X X 
Bocaccio Sebastes paucispinis X X 
Bronzespotted rockfish Sebastes gilli X X 
Brown rockfish Sebastes auriculatus X X 
Calico rockfish Sebastes dallii * * 
California scorpionfish Scorpaena guttata * * 
Canary rockfish Sebastes pinniger X X 
Chameleon rockfish Sebastes phillipsi X X 
Chilipepper rockfish Sebastes goodei X X 
China rockfish Sebastes nebulosus X X 
Copper rockfish Sebastes caurinus X X 
Cowcod Sebastes levis X X 
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Common Name 


 
Scientific Species Name or Family 


Coos Bay 
WEA 


Brookings 
WEA 


Darkblotched rockfish Sebastes crameri X X 
Deacon rockfish Sebastes diaconus X X 
Dusky rockfish Sebastes ciliatus * * 
Dwarf-red rockfish Sebastes rufinanus * * 
Flag rockfish Sebastes rubrivinctus X X 
Freckled rockfish Sebastes lentiginosus * * 
Gopher rockfish Sebastes carnatus X X 
Grass rockfish Sebastes rastrelliger X X 
Greenblotched rockfish Sebastes rosenblatti * * 
Greenspotted rockfish Sebastes chlorostictus X X 
Greenstriped rockfish Sebastes elongatus X X 
Halfbanded rockfish Sebastes semicinctus X X 
Harlequin rockfish Sebastes variegatus * * 
Honeycomb rockfish Sebastes umbrosus * * 
Kelp rockfish Sebastes atrovirens * * 
Longspine thornyhead Sebastolobus altivelis X X 
Mexican rockfish Sebastes macdonaldi * * 
Olive rockfish Sebastes serranoides X X 
Pink rockfish Sebastes eos X X 
Pinkrose rockfish Sebastes simulator * * 
Pygmy rockfish Sebastes wilsoni X X 
Pacific ocean perch Sebastes alutus X X 
Quillback rockfish Sebastes maliger X X 
Redbanded rockfish Sebastes babcocki X X 
Redstripe rockfish Sebastes proriger X X 
Rosethorn rockfish Sebastes helvomaculatus X X 
Rosy rockfish Sebastes rosaceus X X 
Rougheye rockfish Sebastes aleutianus X X 
Sharpchin rockfish Sebastes zacentrus X X 
Shortraker rockfish Sebastes borealis X X 
Shortspine thornyhead Sebastolobus alascanus X X 
Silvergray rockfish Sebastes brevispinis X X 
Speckled rockfish Sebastes ovalis X X 
Splitnose rockfish Sebastes diploproa X X 
Squarespot rockfish Sebastes hopkinsi X X 
Sunset rockfish Sebastes crocotulus X X 
Starry rockfish Sebastes constellatus * * 
Stripetail rockfish Sebastes Saxicola X X 
Swordspine rockfish Sebastes ensifer X X 
Tiger rockfish Sebastes nigrocinctus X X 
Treefish Sebastes serriceps * * 
Vermilion rockfish Sebastes miniatus X X 
Widow rockfish Sebastes entomelas X X 
Yelloweye rockfish Sebastes ruberrimus X X 
Yellowmouth rockfish Sebastes reedi X X 
Yellowtail rockfish Sebastes flavidus X X 
Arrowtooth flounder (turbot) Atheresthes stomias X X 
Butter sole Isopsetta isolepis X X 
Curlfin sole Pleuronichthys decurrens X X 
Dover sole Microstomus pacificus X X 
English sole Parophrys vetulus X X 







 


70 


 


 
Common Name 


 
Scientific Species Name or Family 


Coos Bay 
WEA 


Brookings 
WEA 


Flathead sole Hippoglossoides elassodon X X 
Pacific sanddab Citharichthys sordidus X X 
Petrale sole Eopsetta jordani X X 
Rex sole Glyptocephalus zachirus X X 
Rock sole Lepidopsetta bilineata X X 
Sand sole Psettichthys melanostictus X X 
Starry flounder Platichthys stellatus X X 
Shortbelly rockfish Sebastes jordani (ecs) X X 
Aleutian skate Bathyraja aleutica (ecs) X X 
Bering/sandpaper skate Bathyraja interrupta (ecs) * * 
California skate Beringraja (Raja) inornata (ecs) X X 
Roughtail/black skate Bathyraja trachura (ecs) X X 
Endemic softnose skates Arhynchobatidae (ecs) X X 
Pacific grenadier Coryphaenoides acrolepis (ecs) X X 
Giant grenadier Coryphaenoides (Albatrossia) 


pectoralis (ecs) 
X X 


Endemic grenadiers Macrouridae (ecs) X X 
Fine scale codling/Pacific flatnose Antimora microlepis (ecs) X X 
Spotted ratfish Hydrolagus colliei (ecs) X X 
Soupfin shark Galeorhinus galeus (zyopterus) 


(ecs) 
X X 


Pacific Salmon FMP 
Chinook Salmon Oncorhynchus tshawytscha X X 
Chum Salmon Oncorhynchus keta X X 
Coho Salmon Oncorhynchus kisutch X X 
Sockeye Salmon Oncorhynchus nerka X X 
Steelhead Trout Oncorhynchus mykiss X X 
Pink Salmon Oncorhynchus gorbuscha X X 
Shared Ecosystem Component Species 
Round herring Etrumeus (teres) acuminatus X X 
Thread herring Opisthonema libertate, O. 


medirastre 
* * 


Endemic mesopelagic fish 
species 


Myctophidae, Bathylagidae, 
Paralepididae, and 
Gonostomatidae 


X X 


Pacific sand lance Ammodytes personatus X X 
Pacific saury Cololabis saira X X 
Endemic silversides Atherinopsidae X X 
Endemic smelts Osmeridae X X 
Endemic squid species Cranchiidae, Gonatidae, 


Histioteuthidae, Octopoteuthidae, 
Ommastrephidae except 
(Dosidicus gigas), 
Onychoteuthidae, and 
Thysanoteuthidae 


X X 


 


The marine environment in the Coos Bay and Brookings WEAs and nearby regions are rich in fish 
species due to the high productivity of the California Current System and the wide variety of habitats 
located therein. The vast majority of the species managed by the Council can be found within the Action 
Area during their life cycle (Love 1996). The PFMC has identified EFH and habitat areas of particular 
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concern (HAPCs) for each of the four FMPs (PFMC 2022a,b; PFMC 2023a,b). EFH and HAPCs will be 
present within the Action Area and therefore this analysis will be broad in scope and will discuss the 
effects of the identified impact-producing factors on a wide range of prey, habitats, and managed or 
monitored species. 


11.4 Potential Impacting-Producing Factors 
BOEM identified two potential impact-producing factors generated by activities associated with site 
characterization and assessment: noise and habitat alteration/turbidity. A summary description of each 
impacting source is included in the following section.  


11.5 Effects on EFH 


11.5.1 Noise 


Being a dense medium, water transmits sound faster and for longer distances than air transmits sound. 
Aquatic organisms may use this phenomenon to quickly glean information about their environment over 
relatively large areas. Fishes possess two mechanoreception sensory systems to detect sound in their 
environment. The first is the lateral line system (LLS) which is a series of pore-receptors along the body 
of a fish. The LLS detects vibration and pressure gradients in the water within a few body lengths of the 
organism. The lateral line detects particle motion at low frequencies from below 1 hertz (Hz) up to at least 
400 Hz (Hastings & Popper 2005; Higgs & Radford 2013). 


The second hearing organ fish possess is an inner ear (Popper & Hawkins 2019). For most species, the 
inner ear contains three dense otoliths (small calcareous bones) that sit atop many delicate hair cells, 
comparable to the hair cells found in the mammalian ear. Sound waves in water pass through the fish’s 
body, which has a composition similar to water, but will differentially affect the heavier otoliths. This 
causes a change in the relative motion between the otoliths and the surrounding body tissues and can be 
detected by the hair cells and sensed by the nervous system. 


Some fishes possess additional morphological adaptations or specializations that can enhance their 
sensitivity to sound pressure, such as an anatomical extension that connects a gas-filled swim bladder to 
the auditory system (Astrup 1999; Popper & Fay 2010; Popper & Hawkins 2019). The swim bladder can 
enhance sound detection by converting acoustic pressure into localized particle motion, which may then 
be detected by the inner ear (Radford et al. 2012). Fishes with a swim bladder generally have better 
sensitivity to sound and can detect higher frequencies than fishes without a swim bladder (Popper & Fay 
2010; Popper et al. 2014). In addition, structures such as gas-filled bubbles near the ear or swim bladder 
also increase sensitivity and allow for high-frequency hearing capabilities and better sound pressure 
detection. 


Many fishes use sound to (1) find food, habitat, and mates; (2) provide orientation cues for migration; (2) 
communicate during territorial defense, aggression, mating, and as a method of indicating alarm; and (3) 
detect and avoid predators (Popper and Hawkins 2019). Anthropogenic noise may mask, disrupt, or 
distract organisms that use sound as a source of information for these important activities. Noise at very 
high levels may affect fish directly by increasing stress levels, causing temporary or permanent loss of 
hearing, damage to body tissues, or increased mortality rates (Popper and Hawkins 2019). Fishes residing 
in environments where there is little light, such as the deep sea, may have a greater reliance on sound to 
sense their environments (Marshall 1966; Deng et al. 2011). Eggs and larval fish stages may be less 
sensitive due to their immature or undeveloped sensory organs (Kunc et al. 2016). Most native fishes on 
the Pacific Coast are hearing generalists, although some species managed under the Coastal Pelagic 
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Species FMP (e.g., Pacific sardine, northern anchovy) would be considered hearing specialists (Hastings 
& Popper 2005). 


Although particle motion may be the more relevant exposure metric for many fish species, there are few 
data available that measure it due to a lack of standard measurement methodology and experience with 
particle motion detectors (Popper et al. 2014). Historically, studies that have investigated hearing in fishes 
and the consequences of anthropogenic noise were carried out with sound pressure metrics. In these 
instances, particle motion can be inferred from pressure measurements (Nedelec et al. 2016). In this 
analysis, impact assessment is expected to be conservative. 


Noise produced by project activities (described in section 2 and 3) result from the operation of marine 
vessels and from surveys and biological collections. Adverse effects from noise, if any, are expected to 
last for the duration of the activities that are producing the noise and are not expected to have long-lasting 
consequences. For fish species capable of sensing the introduced noise, they may alter their behavior and 
leave the affected area (e.g., the pelagic fish species within each FMP) or move closer to the seabed (e.g., 
demersal fishes within the Pacific Groundfish FMP). Adults may have greater sensitivity to noise impacts 
compared to larvae and eggs given their better developed hearing systems. No population-level effects are 
expected due to the minimal influence project activities may have across larger spatial and temporal 
scales. Project activities are likely to have temporary, minimally adverse impacts to managed species.  


Because invertebrate species lack gas-filled structures within their bodies, they may be less sensitive to 
anthropogenic noise sources compared to fishes, although many taxa appear to have morphological 
structures (e.g., hair cells) that can be sensitive to particle motion (Popper & Hawkins 2018). A recent 
review indicates that some invertebrates change their behavior when exposed to chronic shipping noise 
(Murchy et al. 2019). Much more research needs to be done to determine if such behavior changes 
translate into population-level effects. The low levels of expected anthropogenic noise are not known to 
permanently alter characteristics of pelagic or benthic habitats. Therefore, project activities are expected 
to have no or minimally adverse effects to EFH (including HPACs) or to the invertebrate prey base of 
managed species. 


11.5.2 Habitat Alteration and Turbidity 


Project activities that may alter habitats or increase turbidity in the Action Areas include geotechnical and 
biological sampling, and buoy emplacement, operation, and retrieval. 


Geotechnical sampling (gravity cores, piston cores, vibracores, deep borings, cone penetration tests, etc.) 
and biological grab sampling may damage benthic habitats by permanently removing small amounts of 
sediments from the seabed. Animals within or on top of these samples will likely be killed. Collection of 
samples causes nearby disturbance as sediment moves to fill the hole left by the removed core or grab, 
possibly exposing animals in the surrounding sediment to predators (Skilleter 1996). Sampling may also 
disrupt microbial assemblages in the sediments and breakdown biotic structures which help bind 
sediments together (e.g., microbial mats; Skilleter 1996). Recovery rates of sampled areas to baseline 
conditions are mostly unknown, but may exceed several weeks (Skilleter 1996). The distribution of these 
samples will occur throughout the leases, but the total spatial extent of sampling will be a very small 
percentage compared to the overall Action Area so only minimally adverse effects to EFH are expected. 


PNNL (2019) assessed potential effects from a data-collecting buoy within the Morro Bay WEA and 
determined that minimal and temporary adverse effects to EFH were expected. The consequences to EFH 
from buoy emplacement, operations, and retrieval from the proposed project is expected to be similar to 
those described in PNNL (2019). A buoy system may also function as a small de facto artificial reef, 
providing a minor amount of additional hard substrate within the WEAs from the anchor, mooring lines, 
and buoy structure. The environment effects are expected to be similar to that produced by marine debris 
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and generate local increases in biomass and species diversity (Caselle et al. 2002). Indirect effects from 
buoy emplacement may preserve habitat integrity of the seabed as fishers, especially trawlers, may avoid 
these areas until buoys are decommissioned. The damage from bottom-contact trawls would then be 
displaced to outside of the local buoy area. The spatial extent of environmental consequences from buoys 
will be a small percentage compared to the overall Action Area so only minimal effects to managed 
species and EFH are expected. 


Habitat disturbance may cause sediments and benthic organic material to be introduced into the water 
column and may also increase local turbidity levels. Direct effects from sediment suspension and 
increased turbidity on fish populations may include exposure to contaminants, changes in feeding rates, 
reduction in predator-avoidance ability, or smothering of feeding and respiratory organs (Wilber and 
Clarke 2001; Utne-Palm 2002; Au et al. 2004). To avoid these consequences, fishes may choose to 
relocate until water clarity returns to levels approximating pre-disturbance conditions. Indirect effects on 
fish populations from sediment suspension and increased turbidity may occur by harming the populations 
of prey species on which the fishes depend (Airoldi 2003). Biological response to these potential impacts 
is often a function of concentration and exposure duration (Newcombe and Jensen 1996).  


To estimate the footprint of disturbance to soft sediments from the Proposed Action, here we assume that 
each contact disturbs up to 10 m2, although most contacts are expected disturb areas less than half that 
size with some less than 1 m2. The majority of seafloor contacts are the proposed potential number of 
geotechnical samples, at 100 samples per lease issued. Additional seafloor disturbance per lease could 
come from up to 6 met buoys and up to 10 ADCP moorings per lease, for a total of 116 contacts. Here we 
have increased and rounded up from 116 contacts to 150 to avoid an underestimate: 150 contacts X 10 m2 
= 1,500 m2. We also include potential UTP (or similar technology) contacts; based on a representative 
survey plan, the estimated footprint for UTP contacts is a maximum 64 m2 per lease. The estimated total 
footprint per lease is: 1,500 m2 + 64 m2 = 1,564 m2 sediment disturbance per lease issued. This yields a 
total of 3,128 m2. 


This analysis is consistent with the findings by NOAA in their Deep Seabed Mining Regulations for 
Exploration Licenses (15 CFR Part 970, Subpart G Environmental Effects) promulgated under the 
authority of 30 U.S.C. 1401 et seq. Activities identified to have no significant impact and require no 
further environmental assessment include: (1) Gravity and magnetometric observations and 
measurements; (2) Bottom and sub-bottom acoustic profiling or imaging without the use of explosives; 
(3) Mineral sampling of a limited nature such as those using either core, grab or basket samplers; (4) 
Water and biotic sampling, if the sampling does not adversely affect shellfish beds, marine mammals, or 
an endangered species, or if permitted by the National Marine Fisheries Service or another Federal 
agency; (5) Meteorological observations and measurements, including the setting of instruments; (6) 
Hydrographic and oceanographic observations and measurements, including the setting of instruments; 
(7) Sampling by box core, small diameter core or grab sampler, to determine seabed geological or 
geotechnical properties; (8) Television and still photographic observation and measurements; (9) 
Shipboard mineral assaying and analysis; and (10) Positioning systems, including bottom transponders 
and surface and subsurface buoys filed in Notices to Mariners (15 CFR§ 970.701(a)). 


BOEM concludes that the proposed activities from the project are predicted to generate only minimal and 
short-term impacts to benthic habitats and cause a negligible increase in suspended materials over a short 
time frame. The offshore location of the WEAs suggests that terrestrial-based pollutants are not likely to 
be found in large concentrations within disturbed sediments. Therefore, proposed activities associated will 
have minimal adverse effects to managed species and EFH. 
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11.6 Cumulative Analysis 
This section describes the projects and activities considered in the cumulative analysis for the proposed 
site characterization and site assessment. Possible sources of cumulative impacts specific to managed 
species and EFH are those that degrade the environment via anthropogenic noise or habitat 
alteration/increased turbidity.  


Sources of cumulative impacts include commercial fishing marine vessel traffic, and non-point sources of 
ocean discharges. Climate change activities are also addressed. Potential cumulative impacts are 
discussed below. 


11.6.1 Federal and State Offshore Energy Projects  


The PacWave South Hydrokinetic Project, a 20-megawatt open ocean marine hydrokinetic testing 
infrastructure designed to test and validate marine hydrokinetic devices is located approximately six 
nautical miles off the coast of Newport, Oregon and overlaps with the Action Area. The consequences of 
these foreseeable activities associated with PacWave South are expected to produce no or minimally 
adverse consequences to managed fish species and EFH (OSU 2019). Activities associated with site 
assessment and site characterization of Federal offshore wind energy leases are foreseeable in Central and 
Northern California, and some of these activities many overlap with the Action Area. The consequences 
of these foreseeable activities are expected to produce no or minimally adverse consequences to managed 
fish species and EFH (BOEM 2022).  


Foreseeable ongoing oil and gas operations are not expected to spatially overlap with the Action Area or 
include notable changes in baseline activities that may affect noise, habitats, or turbidity (M. Mitchell, 
Department of the Interior, Bureau of Safety and Environmental Enforcement, personal communication). 
Environmental consequences of foreseeable decommissioning (removal) of oil and gas platforms have 
been reviewed and it is unlikely that future decommissioning activities that produce impacts to managed 
fish species and EFH will temporarily overlap with project activities (BSEE, BOEM, and USACOE) 
2023. Overall, Federal offshore energy project activities are only expected to produce an incrementally 
small increase in noise, habitat changes and turbidity within the regional environment, and most of these 
effects will be temporary in duration. 


11.6.2 Non-Energy Projects and Activities 


Commercial Fishing. Commercial fishing activity is ubiquitous along the Pacific Coast (Miller et al. 
2017), and is the most widespread human exploitative activity in the marine environment, generating 
significant impacts to habitats and populations (Jennings & Kaiser 1998). Bottom trawling has notable 
noise consequences to benthic environments (Daly et al. 2019). Proposed activities analyzed in this 
document would only incrementally add to the impacts relative to fishing, and those impacts would be 
temporary. 


Marine Vessel Traffic. Commercial shipping has seen rapid growth in recent years and is expected to 
increase (Kaplan & Solomon 2016). Noise from this shipping traffic can vary considerably according to 
regulatory and economic events (McKenna et al. 2012), but it is an ongoing activity that occurs 
throughout the year. The proposed activities analyzed in this document are only expected to produce a 
temporary increase in anthropogenic sound in the Action Area. 


Nonpoint Source (NPS) Discharges. Turbidity can increase in marine environments from terrestrial 
runoff, especially during storm events. The nearest nonpoint sources of pollution are rivers and creeks 
which empty into the ocean along the mainland coast. Because water flow rate varies seasonally, most of 
the pollution enters the ocean in the winter months and, given the distance of the WEAs from the coast, 
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turbidity plumes from NPS discharges may not overlap with the WEAs, but may temporarily overlap with 
surveys of the potential cable corridors. The proposed activities analyzed in this document are only 
expected to produce a temporary and incrementally small increase in turbidity within the Action Area. 


11.6.3 Climate Change Conditions 


Climate change conditions may have significant impacts to marine life stemming from large shifts in 
ocean temperature, circulation, stratification, nutrient input, oxygen content, and ocean acidification 
(Doney et al. 2012; Penn & Deutsch 2022). In the short term, the minimally adverse consequences from 
project activities analyzed in this document shall incrementally and temporarily increase the negative 
pressures faced by marine life and habitats. In the long term, a societal shift to renewable energy 
resources will lessen the degree and speed of climate change conditions and improve environmental 
conditions overall.  


11.6.4 Cumulative Conclusion 


The impacts from additional noise from project activities would be temporary and incremental and not 
generate population-level consequences to managed species or lasting negative effects to EFH. The short-
term impact from habitat alteration/turbidity from the proposed activities would only contribute an 
incremental and temporary impact to managed species and EFH. 


11.7 EFH Conservation Recommendations and Mitigation 
Although project activities are expected to generate temporary and minimal adverse effects to EFH, 
BOEM proposes the following two conservation measures to further minimize impacts to EFH. These 
two measures will be project design criteria and serve to protect rocky reefs, a habitat of particular 
concern for Pacific Groundfish EFH that may be present in either the Coos Bay or Brookings WEAs or 
the potential cable corridors to shore. 


11.7.1 PDC 1: Hard Bottom Avoidance: Metocean Buoy Anchoring and Prohibition of 
Trawling 


11.7.1.1 Hard Bottom Avoidance and Anchoring Plan 


Lessees and their contractors shall avoid intentional contact within hard substrate, rock outcroppings, 
seamounts, or deep-sea coral/sponge habitat and include a buffer that fully protects these habitats from 
bottom contact during the deployment of metocean buoy moorings, benthic sampling, or geotechnical 
sampling. As part of any site assessment plan (SAP), the lessee shall submit to BOEM the details of how 
these activities will avoid contact with hard bottom. The Plan shall describe how the lessee will avoid 
placing vessel anchors on sensitive ocean floor habitats and shall include the following information: 1) 
Detailed maps showing proposed anchoring sites that are located at least 12 m (40 ft) from hard substrate 
and other anthropogenic features (e.g., power cables), if present; 2) A description of the navigation 
equipment that would be used to ensure anchors are accurately set; and 3) Anchor handling procedures 
that would be followed to prevent or minimize anchor dragging, such as placing and removing all anchors 
vertically. 


11.7.1.2 Prohibition of Bottom Trawling During Project Activities 


Lessees will characterize site-specific parameters within the WEAs to inform their site assessment plan 
and to generally describe local conditions, including biological attributes. Lessees and their contractors 
may employ a range of methods to accomplish these goals (BOEM 2022), but may not employ bottom 
trawling methodology to conduct these activities. 
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11.8 EFH Conclusion 
Project activities are expected to have temporary and minimally adverse impacts to managed species and 
EFH. Two proposed conservation recommendations, (1) Hard Bottom Avoidance and Metocean Buoy 
Anchoring Plan, and (2) Prohibition of Bottom Trawling during Project Activities, will further reduce the 
level of expected effects. 
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Appendix A: Project Design Criteria and Best Management Practices 
This appendix describes Project Design Criteria (PDC) and Best Management Practices (BMPs) for 
minimizing effects to threatened and endangered species and Essential Fish Habitat for Site 
Characterization and Site Assessment Activities to Support Offshore Wind Development. In BOEM’s 
Draft Environmental Assessment for Oregon (https://www.boem.gov/renewable-energy/state-
activities/commercial-wind-lease-issuance-pacific-outer-continental-shelf), Appendix D “Typical Best 
Management Practices for Operations on the Pacific Outer Continental Shelf” contains BMPs that overlap 
with the ones described here. 


In line with BOEM’s regulatory authorities, the following PDCs and BMPs apply in Federal waters.  


Any survey monitoring plan must meet the following minimum requirements specified below, except 
when complying with these requirements would put the safety of the vessel or crew at risk.  


A.1 PDC 1: Hard Bottom Avoidance: Metocean Buoy Anchoring and 
Prohibition of Trawling 


The practice of trawling risks bycatch of protected fish species and disturbance of benthic habitats; thus, 
PDC 1 includes the prohibition of trawling. The BMPs for PDC 1 cover practices for met buoy anchoring: 
to protect rocky reefs and reduce adverse effects associated with habitat alteration to minimally adverse 
levels. Furthermore, all benthic areas will be cleared (i.e., appropriate seafloor data reviewed) before any 
bottom contact to ensure no sensitive or hard bottom habitats are disturbed. 


A.1.1 BMPs:  


1. Lessees and their contractors shall avoid intentional contact within hard substrate, rock 
outcroppings, seamounts, or deep-sea coral/sponge habitat and include a buffer that protects these 
habitats from bottom contact during the deployment of metocean buoy moorings, benthic 
sampling, or geotechnical sampling. As part of any site assessment plan (SAP), the lessee shall 
submit to BOEM the details of how these activities will avoid contact with hard bottom. The Plan 
shall describe how the lessee will avoid placing vessel anchors on sensitive ocean floor habitats 
and shall include the following information:1) Detailed maps showing proposed anchoring sites 
that are located at least 12 m (40 ft) from hard substrate and other anthropogenic features (e.g., 
power cables), if present; 2) A description of the navigation equipment that would be used to 
ensure anchors are accurately set; and 3) Anchor handling procedures that would be followed to 
prevent or minimize anchor dragging, such as placing and removing all anchors vertically. 


2. Lessees will characterize site-specific parameters within the WEAs to inform their site 
assessment plan and to generally describe local conditions, including biological attributes. 
Lessees and their contractors may employ a range of methods to accomplish these goals but may 
not employ bottom trawling methodology to conduct these activities. 
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A.2 PDC 2: Marine Debris Awareness and Prevention 
“Marine debris” is defined as any object or fragment of wood, metal, glass, rubber, plastic, cloth, paper or 
any other solid, man-made item or material that is lost or discarded in the marine environment by the 
Lessee or an authorized representative of the Lessee (collectively, the “Lessee”) while conducting 
activities on the OCS in connection with a lease, grant, or approval issued by the Department of the 
Interior (DOI). The Lessee must practice trash and debris reduction and handling practices to reduce the 
amount of offshore trash that could potentially be lost into the marine environment. These trash 
management practices include substituting paper and ceramic cups and dishes for those made of 
Styrofoam or other extruded polystyrene foam, recycling offshore trash, and transporting and storing 
supplies and materials in bulk containers when feasible and have resulted in a reduction of accidental loss 
of trash and debris. Vessel operators will comply with pollution regulations outlined in 33 CFR 151.51-
77.  


To understand the type and amount of marine debris generated, and to minimize the risk of entanglement 
in and/or ingestion of marine debris by protected species, lessees must implement the following BMPS.  


A.2.1 BMPs:  


1. Training: All vessel operators, employees, and contractors performing OCS survey activities on 
behalf of the Lessee (collectively, “Lessee Representatives”) must complete marine trash and 
debris awareness training annually. The training consists of two parts: (1) viewing a marine trash 
and debris training video or slide show (described below); and (2) receiving an explanation from 
management personnel that emphasizes their commitment to the requirements. The marine trash 
and debris training videos, training slide packs, and other marine debris related educational 
material may be obtained at https://www.bsee.gov/debris. The training videos, slides, and related 
material may be downloaded directly from the website. Lessee Representatives engaged in OCS 
survey activities must continue to develop and use a marine trash and debris awareness training 
and certification process that reasonably assures that they, as well as their respective employees, 
contractors, and subcontractors, are in fact trained. The training process must include the 
following elements:  


a. Viewing of either a video or slide show by the personnel specified above;  
b. An explanation from management personnel that emphasizes their commitment to the 


requirements;  
c. Attendance measures (initial and annual); and  
d. Recordkeeping and availability of records for inspection by DOI.  


 
By January 31 of each year, the Lessee must submit to DOI an annual report signed by the Lessee 
that describes its marine trash and debris awareness training process and certifies that the training 
process has been followed for the previous calendar year. The Lessee must send the reports via 
email to marinedebris@bsee.gov.  


2. Marking: Materials, equipment, tools, containers, and other items used in OCS activities which 
are of such shape or configuration that they are likely to snag or damage fishing devices, and 



https://www.bsee.gov/debris

mailto:marinedebris@bsee.gov
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could be lost or discarded overboard, must be clearly marked with the vessel or facility 
identification and properly secured to prevent loss overboard. All markings must clearly identify 
the owner and must be durable enough to resist the effects of the environmental conditions to 
which they may be exposed.  


3. Recovery: Lessees must recover marine trash and debris that is lost or discarded in the marine 
environment while performing OCS activities when such incident is likely to: (a) cause undue 
harm or damage to natural resources, including their physical, atmospheric, and biological 
components, with particular attention to those that could result in the entanglement of or ingestion 
by marine protected species; or (b) significantly interfere with OCS uses (e.g., are likely to snag 
or damage fishing equipment, or present a hazard to navigation). Lessees must notify DOI when 
recovery activities are (i) not possible because conditions are unsafe; or (ii) not practicable 
because the marine trash and debris released is not likely to result in any of the conditions listed 
in (a) or (b) above. The lessee must recover the marine trash and debris lost or discarded if DOI 
does not agree with the reasons provided by the Lessee to be relieved from the obligation to 
recover the marine trash and debris. If the marine trash and debris is located within the 
boundaries of a potential archaeological resource/avoidance area, or a sensitive ecological/benthic 
resource area, the Lessee must contact DOI for approval prior to conducting any recovery efforts. 
Recovery of the marine trash and debris should be completed immediately, but no later than 30 
days from the date in which the incident occurred. If the Lessee is not able to recover the marine 
trash or debris within 48 hours (See BMP 4. Reporting), the Lessee must submit a recovery plan 
to DOI explaining the recovery activities to recover the marine trash or debris (“Recovery Plan”). 
The Recovery Plan must be submitted no later than 10 calendar days from the date in which the 
incident occurred. Unless otherwise objected by DOI within 48 hours of the filing of the 
Recovery Plan, the Lessee can proceed with the activities described in the Recovery Plan. The 
Lessee must request and obtain approval of a time extension if recovery activities cannot be 
completed within 30 days from the date in which the incident occurred. The Lessee must enact 
steps to prevent similar incidents and must submit a description of these actions to BOEM and 
BSEE within 30 days from the date in which the incident occurred. 


4. Reporting: The Lessee must report all marine trash and debris lost or discarded to DOI (using the 
email address listed on DOI’s most recent incident reporting guidance). This report applies to all 
marine trash and debris lost or discarded, and must be made monthly, no later than the fifth day of 
the following month. The report must include the following:  


a. Project identification and contact information for the lessee, operator, and/or contractor;  
b. The date and time of the incident;  
c. The lease number, OCS area and block, and coordinates of the object’s location (latitude 


and longitude in decimal degrees);  
d. A detailed description of the dropped object to include dimensions (approximate length, 


width, height, and weight) and composition (e.g., plastic, aluminum, steel, wood, paper, 
hazardous substances, or defined pollutants);  


e. Pictures, data imagery, data streams, and/or a schematic/illustration of the object, if 
available;  
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f. Indication of whether the lost or discarded item could be a magnetic anomaly of greater 
than 50 nanoTesla (nT), a seafloor target of greater than 0.5 meters (m), or a sub-bottom 
anomaly of greater than 0.5 m when operating a magnetometer or gradiometer, side-scan 
sonar, or sub-bottom profile in accordance with DOI’s applicable guidance;  


g. An explanation of how the object was lost; and  
h. A description of immediate recovery efforts and results, including photos. 


In addition to the foregoing, the Lessee must submit a report within 48 hours of the incident (“48-hour 
Report”) if the marine trash or debris could (a) cause undue harm or damage to natural resources, 
including their physical, atmospheric, and biological components, with particular attention to those that 
could result in the ingestion by or entanglement of marine protected species; or (b) significantly interfere 
with OCS uses (e.g., are likely to snag or damage fishing equipment, or present a hazard to navigation). 
The information in the 48-hour Report would be the same as that listed above, but just for the incident 
that triggered the 48-hour Report. The Lessee must report to DOI if the object is recovered and, as 
applicable, any substantial variation in the activities described in the Recovery Plan that were required 
during the recovery efforts.  


Information on decommissioning obligations including unrecovered marine trash and debris is provided 
in 30 CFR § 285.902. The Lessee is not required to submit a report for those months in which no marine 
trash and debris was lost or discarded. 


A.3 PDC 3: Minimize Interactions With ESA-listed Species During 
Geophysical Survey Operations  


To avoid injury of ESA-listed species (marine mammals and sea turtles) and minimize any potential 
disturbance, the following measures will be implemented for all vessels operating impulsive survey 
equipment that emits sound at frequency ranges < 180 kHz (within the functional hearing range of marine 
mammals). The Clearance Zone is defined as the area around the sound source that needs to be visually 
cleared of ESA-listed species for 30 minutes before the sound source is turned on. The Clearance Zone is 
equivalent to a minimum visibility zone for survey operations to begin (See BMP 6). The Shutdown Zone 
is defined as the area around the sound source that must be monitored for possible shutdown upon 
detection of ESA-listed whale species within or entering that zone. For both the Clearance and Shutdown 
Zones, these are minimum visibility distances and for situational awareness PSOs should observe beyond 
this area when possible. This applies to all sound sources on towed systems that emit sound at 
frequency ranges < 180 kHz (within the functional hearing range of marine mammals). 


A.3.1 BMPs:  


1. For situational awareness a Clearance Zone extending at least (600 m in all directions) must be 
established around all vessels operating sources <180 kHz.  


a. The Clearance Zone must be monitored by approved third-party PSOs at all times and 
any observed ESA-listed species must be recorded (see reporting requirements below).  


b. For monitoring around the autonomous surface vessel (ASV) where remote PSO 
monitoring must occur from the mother vessel, a dual thermal/HD camera must be 
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installed on the mother vessel facing forward and angled in a direction so as to provide a 
field of view ahead of the vessel and around the ASV. PSOs must be able to monitor the 
real-time output of the camera on hand-held computer tablets. Images from the cameras 
must be able to be captured and reviewed to assist in verifying species identification. A 
monitor must also be installed in the bridge displaying the real-time images from the 
thermal/HD camera installed on the front of the ASV itself, providing a further forward 
view of the craft. In addition, night-vision goggles with thermal clip-ons and a hand-held 
spotlight must be provided and used such that PSOs can focus observations in any 
direction around the mother vessel and/or the ASV. 


2. To minimize exposure to noise that could be disturbing, Shutdown Zones (500 m for ESA-listed 
whales visible at the surface) must be established around the sources operating at < 180 kHz 
being towed from the vessel. 


a. The Shutdown Zones must be monitored by third-party PSOs at all times when noise-
producing equipment (< 180 kHz) is being operated and all observed ESA-listed species 
must be recorded (see reporting requirements below). 


b. If an ESA-listed whale species is detected within or entering the respective Shutdown 
Zone, any noise-producing equipment operating below 180 kHz must be shut off until the 
minimum separation distance from the source is re-established and the measures in (5) 
are carried out. 


i. A PSO must notify the survey crew that a shutdown of all active boomer, 
sparker, and bubble gun acoustic sources < 180 kHz is immediately required. The 
vessel operator and crew must comply immediately with any call for a shutdown 
by the PSO. Any disagreement or discussion must occur only after shutdown. 


c. If a Shutdown Zone cannot be adequately monitored for ESA-listed whale species 
presence (i.e., a PSO determines conditions, including at night or other low-visibility 
conditions, are such that ESA-listed species cannot be reliably sighted within the 
Shutdown Zone(s)), no equipment operating at < 180 kHz can be deployed until such 
time that the Shutdown Zone can be reliably monitored. 


3. Before any noise-producing survey equipment (operating at < 180 kHz) is deployed, the 
Clearance Zone (600 m for all ESA-listed species) must be monitored for 30 minutes of pre-
clearance observation. 


a. If any ESA-listed species is observed within the Clearance Zone during the 30-minute 
pre-clearance period, the 30-minute clock must be paused. If the PSO confirms the 
animal has exited the zone and headed away from the survey vessel, the 30-minute clock 
that was paused may resume. The pre-clearance clock will reset to 30 minutes if the 
animal dives or visual contact is otherwise lost. 


4. When technically feasible, a “ramp up” of the electromechanical survey equipment must occur at 
the start or re-start of geophysical survey activities. A ramp up must begin with the power of the 
smallest acoustic equipment for the geophysical survey at its lowest power output. When 
technically feasible the power will then be gradually turned up and other acoustic sources added 
in a way such that the source level would increase gradually. 
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5. Following a shutdown for any reason, ramp up of the equipment may begin immediately only if: 
(a) the shutdown is less than 30 minutes, (b) visual monitoring of the Shutdown Zone(s) 
continued throughout the shutdown, (c) the animal(s) causing the shutdown was visually followed 
and confirmed by PSOs to be outside of the Shutdown Zone(s) (500 m for ESA-listed whale 
species, and heading away from the vessel, and (d) the Shutdown Zone(s) remains clear of all 
ESA-listed whale species. If all (a, b, c, and d) the conditions are not met, the Clearance Zone 
(600 m for all ESA-listed species) must be monitored for 30 minutes of pre-clearance observation 
before noise-producing equipment can be turned back on. 


6. In order for geophysical surveys to be conducted at night or during low-visibility conditions, 
PSOs must be able to effectively monitor the Clearance and Shutdown Zone(s). No geophysical 
surveys may occur if the Shutdown Zone(s) cannot be reliably monitored for the presence of 
ESA-listed whale species to ensure avoidance of impact to those species. 


a. An Alternative Monitoring Plan (AMP) must be submitted to BOEM (or the federal 
agency authorizing, funding, or permitting the survey) detailing the monitoring 
methodology that will be used during nighttime and low visibility conditions and an 
explanation of how it will be effective at ensuring that the Shutdown Zone(s) can be 
maintained during nighttime and low-visibility survey operations. The plan must be 
submitted 60 days before survey operations are set to begin. 


b. The plan must include technologies that have the technical feasibility to detect all ESA-
listed whales out to 600 m and leatherback sea turtles out to 100 m. 


c. PSOs should be trained and experienced with the proposed alternative monitoring 
technology. 


d. The AMP must describe how calibration will be performed, for example, by including 
observations of known objects at set distances and under various lighting conditions. This 
calibration should be performed during mobilization and periodically throughout the 
survey operation. 


e. PSOs shall make nighttime observations from a platform with no visual barriers, due to 
the potential for the reflectivity from bridge windows or other structures to interfere with 
the use of the night vision optics. 


7. At times when multiple survey vessels are operating within a lease area, adjacent lease areas, or 
exploratory cable routes, a minimum separation distance (to be determined on a survey specific 
basis, dependent on equipment being used) must be maintained between survey vessels to ensure 
that sound sources do not overlap. 


8. Any visual observations of ESA-listed species by crew or project personnel must be 
communicated to PSOs on-duty. 


9. During good conditions (e.g., daylight hours; Beaufort scale 3 or less) when survey equipment is 
not operating, to the maximum extent practicable, PSOs must conduct observations for protected 
species for comparison of sighting rates and behavior with and without use of active geophysical 
survey equipment. Any observed ESA-listed species must be recorded regardless of any 
mitigation actions required. 
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A.4 PDC 4: Minimize Vessel Interactions with ESA-listed Species 
All vessels associated with survey activities (transiting [i.e., traveling between a port and the survey site] 
or actively surveying) must comply with the vessel strike avoidance measures specified below and travel 
at speeds of 10 knots or less within the Action Area. The only exception is when the safety of the vessel 
or crew necessitates deviation from these requirements. If any such incidents occur, they must be reported 
as outlined below under Reporting Requirements (PDC 7). The Vessel Strike Avoidance Zone is defined 
as 500 m or greater from any sighted ESA-listed marine mammal species or other unidentified large 
marine mammal and 100 m from any sea turtle visible at the surface. 


A.4.1 BMPs: 


1. Vessel captain and crew must maintain a vigilant watch for all protected species and slow down, 
stop their vessel, or alter course, as appropriate and regardless of vessel size, to avoid striking any 
ESA-listed species. The presence of a single individual at the surface may indicate the presence 
of submerged animals in the vicinity; therefore, precautionary measures should always be 
exercised. If pinnipeds or small delphinids of the following genera: Delphinus, Lagenorhynchus, 
Tursiops, and Phocoena are visually detected approaching the vessel (i.e., to bow ride) or towed 
equipment, vessel strike avoidance and shutdown is not required. 


2. Anytime a survey vessel is underway (transiting or surveying), the vessel must maintain a 500 m 
minimum separation distance and a PSO or trained crew member must monitor a Vessel Strike 
Avoidance Zone (500 m or greater from any sighted ESA-listed whale species or other 
unidentified large marine mammal, or 100 m from any sea turtle visible at the surface) to ensure 
detection of that animal in time to take necessary measures to avoid striking the animal (see PDC 
3). I For monitoring around the autonomous surface vessels, regardless of the equipment it may 
be operating, a dual thermal/HD camera must be installed on the mother vessel facing forward 
and angled in a direction so as to provide a field of view ahead of the vessel and around the ASV. 
A dedicated operator must be able to monitor the real-time output of the camera on hand-held 
computer tablets. Images from the cameras must be able to be captured and reviewed to assist in 
verifying species identification. A monitor must also be installed in the bridge displaying the real-
time images from the thermal/HD camera installed on the front of the ASV itself, providing a 
further forward view of the craft.  


a. Survey plans must include identification of vessel strike avoidance measures, including 
procedures for equipment shut down and retrieval, communication between PSOs/crew 
lookouts, equipment operators, and the captain, and other measures necessary to avoid 
vessel strike while maintaining vessel and crew safety. If any circumstances are 
anticipated that may preclude the implementation of this PDC, they must be clearly 
identified in the survey plan and alternative procedures outlined in the plan to ensure 
minimum distances are maintained and vessel strikes can be avoided.  


b. All vessel crew members must be briefed in the identification of protected species that 
may occur in the survey area and in regulations and best practices for avoiding vessel 
collisions. Reference materials must be available aboard all project vessels for 
identification of ESA-listed species. The expectation and process for reporting of 
protected species sighted during surveys must be clearly communicated and posted in 
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highly visible locations aboard all project vessels, so that there is an expectation for 
reporting to the designated vessel contact (such as the lookout or the vessel captain), as 
well as a communication channel and process for crew members to do so.  


c. The Vessel Strike Avoidance Zone(s) are a minimum and must be maintained around all 
surface vessels at all times.  


d. If a large whale is identified within 500 m of the forward path of any vessel, the vessel 
operator must steer a course away from the whale at 10 knots (18.5 km/hr) or less until 
the 500 m minimum separation distance has been established. Vessels may also shift to 
idle if feasible.  


e. If a large whale is sighted within 200 m of the forward path of a vessel, the vessel 
operator must reduce speed and shift the engine to neutral. Engines must not be engaged 
until the whale has moved outside of the vessel’s path and beyond 500 m from the vessel. 
If stationary, the vessel must not engage engines until the large whale has moved beyond 
500 m from the vessel.  


f. If a sea turtle is sighted within the operating vessel’s forward path, the vessel operator 
must slow down to 4 knots (unless unsafe to do so) and steer away as possible. The vessel 
may resume normal operations once the vessel has passed the individual.  


g. During times of year when sea turtles are known to occur in the survey area, vessels must 
avoid transiting through areas of visible jellyfish aggregations. In the event that 
operational safety prevents avoidance of such areas, vessels must slow to 4 knots while 
transiting through such areas. 


3. To monitor the Vessel Strike Avoidance Zone, a PSO or trained crew member must be posted 
during all times a vessel is underway (transiting or surveying) to monitor for ESA-listed species 
in all directions. 


a. Visual observers monitoring the vessel strike avoidance zone can be either PSOs or 
trained crew members. If the trained lookout is a vessel crew member, this must be their 
designated role and primary responsibility while the vessel is transiting. Any designated 
crew lookouts must receive training on protected species identification, vessel strike 
minimization procedures, how and when to communicate with the vessel captain, and 
reporting requirements. All observations must be recorded per reporting requirements. 


b. Regardless of monitoring duties, all crew members responsible for navigation duties must 
receive site-specific training on ESA-listed species sighting/reporting and vessel strike 
avoidance measures. 


4. Vessels underway must not divert their course to approach any ESA-listed species. 


5. Lessees are directed to NMFS’ Marine Life Viewing Guidelines, which highlight the importance 
of these measures for avoiding impacts to mother/calf pairs: 
https://www.fisheries.noaa.gov/topic/marine-life-viewing-guidelines 


6. Wherever available, Lessees will ensure all vessel operators check for daily information 
regarding protected species sighting locations. These media may include, but are not limited to: 
Channel 16 broadcasts, https://whalesafe.com/ and the Whale/Ocean Alert App.￼￼￼￼ 
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7.  Use of a Moon Pool: During times of year when sea turtles are known to occur in the survey area 
and there is an intention to utilize a moon pool for the required activities, the following BMPs 
need to be followed: 


a. Closure of the Hull Door 
i. Should the moon pool have a hull door that can be closed, the operator(s) should 


keep the doors closed as much as reasonably practicable when no activity is 
occurring within the moon pool, unless the safety of crew or vessel require 
otherwise. This will prevent protected species from entering the confined area 
during periods of non-activity.  


ii. Should the moon pool have a hull door that can be closed then prior to and 
following closure, the moon pool must be monitored continuously by a dedicated 
crew observer with no other tasks to ensure that no individual protected species is 
present in the moon pool area. If visibility is not clear to the hull door from above 
(e.g., turbidity or low light), 30 minutes of monitoring is required prior to hull 
door closure.  


iii. If a protected species is observed in the moon pool prior to closure of the hull 
door, the hull door must not be closed, to the extent practicable. If the observed 
animal leaves the moon pool, the operator may commence closure. If the 
observed animal remains in the moon pool, contact BSEE prior to closure of the 
hull doors according to reporting requirements (see below under Protected 
Species within an Enclosed Moon Pool Reporting).  


b. Movement of the vessel (no hull door) and equipment deployment/retrieval  
i. Prior to movement of the vessel and/or deployment/retrieval of equipment, the 


moon pool must be monitored continuously for a minimum of 30 minutes, by a 
dedicated crew observer with no other tasks, to ensure no individual protected 
species is present in the moon pool area.  


ii. If a protected species is observed in the moon pool prior to movement of the 
vessel, the vessel must not be moved and equipment must not be deployed or 
retrieved, except for human safety considerations. If the observed animal leaves 
the moon pool, the operator may commence activities. If the observed animal 
remains in the moon pool, contact BSEE prior to planned movement of the vessel 
according to reporting requirements (see Reporting Requirements under 
Protected Species within an Enclosed Moon Pool Reporting).  


c. BOEM does not advocate the lowering of crew members into the moon pool to free 
protected species. NMFS should be contacted if protected species are encountered in the 
moon pool. 


A.5 PDC 5: Minimize Entanglement Risk During ROV Usage, Buoy 
Deployment, Operations, and Retrieval  


PDC 5 minimizes the risk of entanglement of ESA-listed marine mammal or sea turtle species during 
ROV usage, buoy deployment, operations, and equipment retrieval, and in the unlikely event that 
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entanglement does occur, ensures proper reporting of entanglement events according to the measures 
specified below.  


A.5.1 BMPs:  


1. ROVs: A Clearance Zone (600 m for all ESA-listed marine mammals and sea turtle species) must 
be monitored for 30 minutes of pre-clearance observation by PSOs before ROVs are deployed. 


a. If any ESA-listed species is observed within the Clearance Zone during the 30-minute 
pre-clearance period, the 30-minute clock must be paused. If the PSO confirms the 
animal has exited the zone and headed away from the survey vessel, the 30-minute clock 
that was paused may resume. The pre-clearance clock will reset to 30 minutes if the 
animal dives or visual contact is otherwise lost. 


2. Ensure that any buoys attached to the seafloor use the best available mooring systems. Buoys, 
lines (chains, cables, or coated rope systems), swivels, shackles, and anchor designs must prevent 
any potential entanglement of ESA-listed species while ensuring the safety and integrity of the 
structure or device.  


3. All mooring lines and ancillary attachment lines must use one or more of the following measures 
to reduce entanglement risk: shortest practicable line length, rubber sleeves, weak-links, chains, 
cables or similar equipment types that prevent lines from looping, wrapping, or entrapping 
protected species.  


4. Any equipment must be attached by a line within a rubber sleeve for rigidity. The length of the 
line must be as short as necessary to meet its intended purpose.  


5. During all buoy deployment and retrieval operations, buoys should be lowered and raised slowly 
to minimize risk to ESA-listed species and benthic habitat. Additionally, PSO should monitor for 
ESA-listed species in the area prior to and during deployment and retrieval and work should be 
stopped if ESA-listed species are observed within 500 m of the vessel to minimize entanglement 
risk. 


6. If a live or dead marine protected species becomes entangled, you must immediately contact the 
applicable NMFS stranding coordinator using the reporting contact details (see Reporting 
Requirements section) and provide any on-water assistance requested. 


7. All buoys must be properly labeled with owner and contact information. 


A.6 PDC 6: Protected Species Observers  
Qualified third-party PSOs to observe Clearance and Shutdown Zones must be used as outlined in the 
conditions above.  


A.6.1 BMPs:  


1. All PSOs must have completed an approved PSO training program and must receive NMFS 
approval to act as a PSO for geophysical surveys. Documentation of NMFS approval for 
geophysical survey activities in the Pacific and copies of the most recent training certificates of 
individual PSOs’ successful completion of a commercial PSO training course with an overall 
examination score of 80% or greater must be provided upon request. Instructions and application 
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requirements to become a NMFS-approved PSO can be found at: 
www.fisheries.noaa.gov/national/endangered-species-conservation/protected-species-
observers.  


2. For situations where third-party party PSOs are not required, crew members serving as lookouts 
must receive training on protected species identification, vessel strike minimization procedures, 
how and when to communicate with the vessel captain, and reporting requirements.  


3. PSOs deployed for geophysical survey activities must be employed by a third-party observer 
provider. While the vessel is underway, they must have no other tasks than to conduct 
observational effort, record data, and communicate with and instruct relevant vessel crew to the 
presence of ESA-listed species and associated mitigation requirements. PSOs on duty must be 
clearly listed on daily data logs for each shift. When PSOs are required on vessels when 
geophysical surveys are underway, non-third-party observers may be approved by NMFS on a 
case-by-case basis for limited, specific duties in support of approved, third-party PSOs.  


4. A minimum of one PSO (assuming condition 5 is met) must be on duty observing for ESA-listed 
species at all times that noise-producing equipment < 180 kHz is operating, or the survey vessel is 
actively transiting during daylight hours (i.e., from 30 minutes prior to sunrise and through 30 
minutes following sunset). Two PSOs must be on duty during nighttime operations. A PSO 
schedule showing that the number of PSOs used is sufficient to effectively monitor the affected 
area for the project (e.g., surveys) and record the required data must be included. PSOs must not 
be on watch for more than 4 consecutive hours, with at least a 2-hour break after a 4-hour watch. 
PSOs must not be on active duty observing for more than 12 hours in any 24-hour period.  


5. Visual monitoring must occur from the most appropriate vantage point on the associated 
operational platform that allows for 360-degree visual coverage around the vessel. If 360-degree 
visual coverage is not possible from a single vantage point, multiple PSOs must be on watch to 
ensure such coverage. 


6. Suitable equipment must be available to each PSO to adequately observe the full extent of the 
Clearance and Shutdown Zones during all vessel operations and meet all reporting requirements. 


a. Visual observations must be conducted using binoculars and the naked eye while free 
from distractions and in a consistent, systematic, and diligent manner. 


b. Rangefinders (at least one per PSO, plus backups) or reticle binoculars (e.g., 7 x 50) of 
appropriate quality (at least one per PSO, plus backups) to estimate distances to ESA-
listed species located in proximity to the vessel and Clearance and Shutdown Zone(s). 


c. Digital full frame cameras with a telephoto lens that is at least 300 mm or equivalent. The 
camera or lens should also have an image stabilization system. Used to record sightings 
and verify species identification whenever possible. 


d. A laptop or tablet to collect and record data electronically. 
e. Global Positioning Units (GPS) if data collection/reporting software does not have built-


in positioning functionality. 
f. PSO data must be collected in accordance with standard data reporting, software tools, 


and electronic data submission standards approved by BOEM and NMFS for the 
particular activity. 


g. Any other tools deemed necessary to adequately perform PSO tasks. 



file://isedennas/CAM_HOME/reebd/My%20Documents/PAC/CA%20offshore%20REN/ESA/Final/www.fisheries.noaa.gov/national/endangered-species-conservation/protected-species-observers

file://isedennas/CAM_HOME/reebd/My%20Documents/PAC/CA%20offshore%20REN/ESA/Final/www.fisheries.noaa.gov/national/endangered-species-conservation/protected-species-observers
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A.7 PDC 7: Reporting Requirements  
To ensure compliance and evaluate effectiveness of mitigation measures, regular reporting of survey 
activities and information on all protected and ESA-listed species will be required as follows.  


A.7.1 BMPs:  


1. Data requirements: Data from all PSO  observations must be recorded based on standard PSO 
collection and reporting requirements. PSOs must use standardized electronic data forms to 
record data. The following information must be reported electronically in a format approved by 
BOEM and NMFS:  


Visual Effort:  
a. Vessel name;  
b. Dates of departures and returns to port with port name;  
c. Lease number;  
d. PSO names and affiliations;  
e. PSO ID (if applicable);  
f. PSO location on vessel;  
g. Height of observation deck above water surface (in meters);  
h. Visual monitoring equipment used;  
i. Dates and times (Greenwich Mean Time) of survey on/off effort and times corresponding 


with PSO on/off effort;  
j. Vessel location (latitude/longitude, decimal degrees) when survey effort begins and ends; 


vessel location at beginning and end of visual PSO duty shifts; recorded at 30 second 
intervals if obtainable from data collection software, otherwise at practical regular interval;  


k. Vessel heading and speed at beginning and end of visual PSO duty shifts and upon any 
change;  


l. Water depth (if obtainable from data collection software) (in meters);  
m. Environmental conditions while on visual survey (at beginning and end of PSO shift and 


whenever conditions change significantly), including wind speed and direction, Beaufort 
scale, Beaufort wind force, swell height (in meters), swell angle, precipitation, cloud cover, 
sun glare, and overall visibility to the horizon;  


n. Factors that may be contributing to impaired observations during each PSO shift change or as 
needed as environmental conditions change (e.g., vessel traffic, equipment malfunctions);  


o. Survey activity information, such as type of survey equipment in operation, acoustic source 
power output while in operation, and any other notes of significance (i.e., pre-clearance 
survey, ramp-up, shutdown, end of operations, etc.);  


Visual Sighting (all Visual Effort fields plus):  
a. Watch status (sighting made by PSO on/off effort, opportunistic, crew, alternate 


vessel/platform);  
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b. Vessel/survey activity at time of sighting;  
c. PSO/PSO ID who sighted the animal;  
d. Time of sighting;  
e. Initial detection method;  
f. Sighting’s cue;  
g. Vessel location at time of sighting (decimal degrees);  
h. Direction of vessel’s travel (compass direction); 
i. Direction of animal’s travel relative to the vessel;  
j. Identification of the animal (e.g., genus/species, lowest possible taxonomic level, or 


unidentified); also note the composition of the group if there is a mix of species;  
k. Species reliability;  
l. Radial distance;  
m. Distance method;  
n. Group size; Estimated number of animals (high/low/best);  
o. Estimated number of animals by cohort (adults, yearlings, juveniles, calves, group 


composition, etc.);  
p. Description (as many distinguishing features as possible of each individual seen, including 


length, shape, color, pattern, scars or markings, shape and size of dorsal fin, shape of head, 
and blow characteristics);  


q. Detailed behavior observations (e.g., number of blows, number of surfaces, breaching, 
spyhopping, diving, feeding, traveling; as explicit and detailed as possible; note any observed 
changes in behavior);  


r. Mitigation Action; Description of any actions implemented in response to the sighting (e.g., 
delays, shutdown, ramp-up, speed or course alteration, etc.) and time and location of the 
action.  


s. Behavioral observation to mitigation;  
t. Equipment operating during sighting;  
u. Source depth (in meters);  
v. Source frequency;  
w. Animal’s closest point of approach and/or closest distance from the center point of the 


acoustic source;  
x. Time entered shutdown zone;  
y. Time exited shutdown zone;  
z. Time in shutdown zone;  
aa. Photos/Video  


2. Final report: The project proponent must submit a final monitoring report to BOEM and NMFS 
(details to be provided) within 90 days after completion of survey activities. The report must fully 
document the methods and monitoring protocols, summarizes the survey activities and the data 
recorded during monitoring, estimates of the number of protected and/or ESA-listed species that 
may have been taken during survey activities, describes, assesses and compares the effectiveness 
of monitoring and mitigation measures. PSO sightings and effort data and trackline data in Excel 
spreadsheet format must also be provided with the final monitoring report. 
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3. Vessel strike: In the event of a vessel strike of a protected species by any survey vessel, the 
project proponent must immediately report the incident to BOEM (details to be provided) and 
NMFS (details to be provided) and for marine mammals to the NOAA West Coast stranding 
hotline at 1-866-767-6114 and 562-506-4315. The report must include the following information: 
a. Name, telephone, and email or the person providing the report; 
b. The vessel name; 
c. The Lease Number; 
d. Time, date, and location (latitude/longitude) of the incident; 
e. Species identification (if known) or description of the animal(s) involved; 
f. Vessel’s speed during and leading up to the incident; 
g. Vessel’s course/heading and what operations were being conducted (if applicable); 
h. Status of all sound sources in use;  
i. Description of avoidance measures/requirements that were in place at the time of the strike 


and what additional measures were taken, if any, to avoid strike; 
j. Environmental conditions (wave height, wind speed, light, cloud cover, weather, water 


depth); 
k. Estimated size and length of animal that was struck; 
l. Description of the behavior of the species immediately preceding and following the strike; 
m. If available, description of the presence and behavior of any other protected species 


immediately preceding the strike; 
n. Disposition of the animal (e.g., dead, injured but alive, injured and moving, blood or tissue 


observed in the water, last sighted direction of travel, status unknown, disappeared); and 
o. To the extent practicable, photographs or video footage of the animal(s). 


 
4. Protected Species within an Enclosed Moon Pool: It is unlikely that a protected species would 


come in contact with a moon pool, but the following applies: If a protected species is observed 
within an enclosed moon pool and does not demonstrate any signs of distress or injury or an 
inability to leave the moon pool of its own volition, measures described in this section must be 
followed (only in cases where they do not jeopardize human safety). Although this particular 
situation may not require immediate assistance and reporting, a protected species could 
potentially become disoriented with their surroundings and may not be able to leave the enclosed 
moon pool of their own volition. Within 24 hours of any observation, and daily after that for as 
long as an individual protected species remains within a moon pool (i.e., in cases where an ESA-
listed species has entered a moon pool, but entrapment or injury has not been observed), reporting 
is required.  
a. For initial reporting, the following information is required: 


i. Time, date, and location (latitude/longitude) of the first discovery (and updated 
location information if known and applicable);  


ii. Species identification (if known) or description of the animal(s) involved;  
iii. Condition of the animal(s) (including carcass condition if the animal is dead);  
iv. Observed behaviors of the animal(s), if alive;  
v. If available, photographs or video footage of the animal(s); and  


vi. General circumstances under which the animal was discovered.  
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b. After the initial report (see above), the following reporting measures must be followed, and 
information must be reported to BSEE (contact details to be provided) for operations 
requiring use of a moon pool to continue: 


i. Describe the animal’s status to include external body condition (e.g., note any 
injuries or noticeable features), behaviors (e.g., floating at surface, chasing fish, 
diving, lethargic, etc.), and movement (e.g., has the animal left the moon pool and 
returned on multiple occasions?);  


ii. Description of current moon pool activities, if the animal is in the moon pool (e.g., 
drilling, preparation for demobilization, etc.);  


iii. Description of planned activities in the immediate future related to vessel movement 
or deployment of equipment;  


iv. Any additional photographs or video footage of the animal, if possible;  
v. Guidance received and followed from NMFS liaison or stranding hotline that was 


contacted for assistance;  
vi. Whether activities in the moon pool were halted or changed upon observation of the 


animal; and  
vii. Whether the animal remains in the pool at the time of the report, or if not, the 


time/date the animal was last observed.  
 


5. Sightings of any injured or dead protected species must be immediately reported, regardless of 
whether the injury or death is related to survey operations, to BOEM (details to be provided), and 
the NOAA West Coast stranding hotline at 1-866-767-6114 and 562-506-4315. If the project 
proponent’s activity is responsible for the injury or death, they must ensure that the vessel assist 
in any salvage effort as requested by NMFS. When reporting sightings of injured or dead 
protected species, the following information must be included:  
a. Time, date, and location (latitude/longitude) of the first discovery (and updated location 


information if known and applicable);  
b. Species identification (if known) or description of the animal(s) involved;  
c. Condition of the animal(s) (including carcass condition if the animal is dead);  
d. Observed behaviors of the animal(s), if alive;  
e. If available, photographs or video footage of the animal(s); and  
f. General circumstances under which the animal was discovered.  


 
6. Reporting and Contact Information: 


a. Injurious Takes of Endangered and Threatened Species:  
i. NOAA West Coast stranding hotline at 1-866-767-6114 and 562-506-4315. 


b. Injurious Takes of Endangered and Threatened Species:  
i. NOAA NMFS Long Beach Office, Protected Resources Division (details to be 


provided). 
ii. BOEM Office of Environment, Pacific Region (details to be provided). 
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U.S. Department of the Interior (DOI) 
DOI protects and manages the Nation's natural resources and cultural heritage; 
provides scientific and other information about those resources; and honors the 
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 Bureau of Ocean Energy Management (BOEM) 
BOEM’s mission is to manage development of U.S. Outer Continental Shelf 
energy and mineral resources in an environmentally and economically 
responsible way. 
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Marine Mammals and Sea Turtles: Affected Environment 


Marine Mammals and Sea Turtles—Species and Descriptions 


Marine Mammals 


Approximately 30 species of marine mammals occur in the Proposed Action Area: 8 baleen whale 
species, more than 15 toothed whale and dolphin species, and six species of seals and sea lions (Table 1). 
Federally listed sea otters (Enhydra lutris) could occur in the Proposed Action Area but fall under the 
jurisdiction of the U.S. Fish and Wildlife Service (USFWS). Although beaked whales are rarely sighted in 
the region, advances in acoustic monitoring have improved species detection and identification using 
echolocation pulse features (McDonald et al. 2009; Zimmer et al. 2008). Recent studies have detected 
some beaked whale species in and around the Proposed Action Area (Simonis et al. 2020).  


Detailed species descriptions, including state, habitat ranges, population trends, predator/prey 
interactions, and species-specific threats are in Argonne (2019), H.T. Harvey and Associates (2020), U.S. 
Navy (2022), and are summarized below. 


Sea Turtles 


Several ESA-listed species of sea turtles could occur in waters offshore Oregon (Table 1). Two of these are 
federally endangered and likely to occur in the Proposed Action Area: the leatherback sea turtle 
(Dermochelys coriaceaI) and loggerhead sea turtle (Caretta caretta; North Pacific Ocean Distinct 
Population Segment [DPS]). No known nesting habitat for sea turtles occurs in the Proposed Action Area. 
The green sea turtle (East Pacific DPS) is listed as threatened and occurs year-round in coastal Southern 
California; individuals rarely travel north of California due to colder water temperatures (NMFS 2016a; 
Van Houtan et al. 2015). Similar to green sea turtles, olive ridley sea turtles (Lepidochelys olivacea) are 
unlikely to travel as far north as the Proposed Action Area. 


Marine Mammals Likely to Occur in the Proposed Action Area 


Blue whale (Balaenoptera musculus) 


Blue whale populations were greatly reduced by commercial whaling in the early 1900s, and the species 
was federally listed as endangered in 1970 (35 Federal Register [FR] 18319). Two blue whale stocks are 
recognized in the North Pacific Ocean; one is the Eastern North Pacific (ENP) stock, and the other is in 
the Central North Pacific (CNP) stock (Carretta et al. 2020). Existing data shows that the ENP stock blue 
whales range from the Costa Rica Dome to the Gulf of Alaska (Bailey et al. 2009; Calambokidis 2009).



https://www.frontiersin.org/articles/10.3389/fmars.2024.1283231/full#B5

https://www.frontiersin.org/articles/10.3389/fmars.2024.1283231/full#B29
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Table 1: Marine mammal and sea turtle species (MMPA stock or DPS) that could occur in the Proposed Action Area, ESA and MMPA status, 
occurrence (or seasonality), and critical habitat designation 


a. Baleen whales 
Common 


Name Scientific Name Stock ESA/MMPA 
Status Occurrence Citations for ESA Listing Critical Habitat 


Blue whale Balaenoptera 
musculus Eastern North Pacific Endangered/ 


Depleted 
Late summer and 
fall 


35 FR 18319; December 
2, 1970. 2020 Recovery 
plan 


N/A 


Fin whale Balaenoptera 
physalus California, Oregon, Washington Endangered/ 


Depleted Year-round 35 FR 8491; June 2, 1970. 
2010 Recovery plan N/A 


Bryde’s whale  Balaenoptera 
edeni  Eastern Tropical Pacific  N/A  Occasional  N/A  N/A  


Sei whale  Balaenoptera 
borealis  Eastern North Pacific  Endangered/ 


Depleted  Uncommon  
35 FR 12024; 
December 2, 1970. 2011 
Recovery plan  


N/A  


Minke whale  Balaenoptera 
acutorostrata  California, Oregon, Washington  N/A  Occasional  N/A  N/A  


Humpback 
whale 


Megaptera 
novaeangliae Central America DPS Endangered/ 


Depleted Spring to fall 
81 FR 62260; 
September 8, 2016. 1991 
Recovery plan 


86 FR 21082, 
April 21, 2021 


Humpback 
whale 


Megaptera 
novaeangliae Mexico DPS Threatened/ 


Depleted Spring to fall 
81 FR 62260; 
September 8, 2016. 1991 
Recovery plan 


86 FR 21082, 
April 21, 2021 


Gray Whale Eschrichtius 
robustus Eastern North Pacific DPS N/A Oct-Jan;  


March-May N/A N/A 


Gray Whale Eschrichtius 
robustus Western North Pacific DPS Endangered/ 


Depleted Unclear 59 FR 31094, June 16, 
1994 N/A 


North Pacific 
right whale  


Eubalaena 
japonica  Eastern North Pacific  Endangered/ 


Depleted  Uncommon  73 FR 12024; April 7, 
2008. 2013 Recovery plan  73 FR 9000  
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b. Toothed and beaked whales 
Common 


Name Scientific Name Stock ESA/MMPA 
Status Occurrence Citations for ESA Listing Critical Habitat 


Sperm whale Physeter 
macrocephalus California, Oregon, Washington Endangered/


Depleted 


Year-round, 
except for 
winter 


35 FR 18319; December 2, 
1970. 2010 Recovery plan; 
NMFS. 2023. Guidelines for 
Preparing Stock Assessment 
Reports Pursuant to the 
Marine Mammal Protection 
Act. Protected Resources 
Policy Directive 02-204-01 


N/A 


Killer whale Orcinus orca West Coast Transient Stock Not listed Limited data N/A N/A 


Killer whale Orcinus orca Eastern North Pacific Offshore N/A Sporadic N/A N/A 


Killer whale Orcinus orca Eastern North Pacific Southern 
Resident 


Endangered/
Depleted 


April-Oct; 
limited 
sightings 


79 FR 20802; April 14, 2014. 
2008 Recovery Plan 


86 FR 14668, 
August 2, 2021 


Dwarf sperm 
whale  Kogia sima  California, Oregon, Washington  N/A  Uncommon  N/A  N/A  


Pygmy sperm 
whale  Kogia breviceps  California, Oregon, Washington  N/A  Uncommon  N/A  N/A  


Baird’s beaked 
whale  Berardius bairdii  California, Oregon, Washington  N/A  Summer/Fall  N/A  N/A  


Cuvier’s 
beaked whale  


Ziphius 
cavirostris  California, Oregon, Washington  N/A  Uncommon  N/A  N/A  


Mesoplodont 
beaked whales  Mesoplodon spp.  California, Oregon, Washington  N/A  Uncommon  N/A  N/A  


Short-finned 
pilot whale 


Globicephala 
macrorhynchus 


California/Oregon/Washington 
Stock Not listed Year-round, low 


numbers N/A N/A 


Risso's dolphin Grampus griseus California, Oregon, Washington N/A Year-round N/A N/A 


Northern right 
whale dolphin 


Lissodelphis 
borealis California, Oregon, Washington N/A Year-round N/A N/A 
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Common 
Name Scientific Name Stock ESA/MMPA 


Status Occurrence Citations for ESA Listing Critical Habitat 


Pacific white-
sided dolphin 


Lagenorhynchus 
obliquidens California, Oregon, Washington N/A Year-round  N/A N/A 


Common 
bottlenose 
dolphin 


Tursiops 
truncatus 
truncatus 


California/Oregon/Washington 
offshore stock N/A Year-round N/A N/A 


Short-beaked 
common 
dolphin 


Delphinus 
delphis California, Oregon, Washington N/A Year-round N/A N/A 


Dall's porpoise Phocoenoides 
dalli California, Oregon, Washington N/A Year-round N/A N/A 


Harbor 
porpoise 


Phocoena 
phocoena  


Northern Oregon/Washington 
Coast Stock N/A Year-round N/A N/A 


Harbor 
porpoise 


Phocoena 
phocoena  


Northern California-Southern 
Oregon stock N/A Inshore 


Year-round N/A N/A 


Striped 
dolphin 


Stenella 
coeruleoalba 


California/Oregon/Washington 
Stock Not listed Few sightings 


off Oregon N/A N/A 


c. Sea lions and seals 
Common 


Name Scientific Name Stock ESA/MMPA 
Status Occurrence Citations for ESA Listing Critical Habitat 


Steller sea lion Eumetopias 
jubatus Eastern DPS 


De-listed 
(critical habitat 
still in effect) 


Year-round N/A 59 FR 0715; 58 
FR 45269 


California sea 
lion 


Zalophus 
californianus U.S. stock N/A Year-round N/A N/A 


Northern fur 
seal 


Callorhinus 
ursinus California N/A Year-round N/A N/A 


Northern 
elephant seal 


Mirounga 
angustirostris California N/A Year-round N/A N/A 


Harbor seal Phoca vitulina 
richardsi California N/A Year-round N/A N/A 
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Common 
Name Scientific Name Stock ESA/MMPA 


Status Occurrence Citations for ESA Listing Critical Habitat 


Harbor seal Phoca vitulina 
richardii Oregon/Washington coast stock  N/A Year-round N/A N/A 


Guadalupe fur 
seal 


Arctocephalus 
townsendi Throughout its range Threatened/ 


depleted 


Spring/ 
Summer, 
seasonal low 
numbers 


N/A  


d. Sea turtles 


Common 
Name Scientific Name Stock ESA/MMPA 


Status Occurrence Citations for ESA Listing Critical Habitat 


Leatherback 
sea turtle 


Dermochelys 
coriacea Throughout range Endangered 


June-Nov; limited 
sightings; gillnet 
restriction until 
Nov. 15 in central 
CA/southern OR 


35 FR 8491; June 3, 1970. 
1998 Recovery Plan 


77 FR 4169, 
January 26, 
2012 


Loggerhead 
sea turtle Caretta caretta North Pacific Ocean DPS Endangered Uncommon 76 FR 58868; October 24, 


2011. 1997 Recovery Plan N/A 


Green sea 
turtle Chelonia mydas East Pacific DPS Threatened Extralimital 81 FR 20057; May 6, 


2016. Recovery Plan 


Proposed 
88 FR 46572, 
July 19, 2023 


Olive ridley 
sea turtle 


Lepidochelys 
olivacea 


Mexico’s Pacific Coast breeding 
population Endangered Extralimital 43 FR 32800; August 27, 


1978. 1998 Recovery Plan N/A 


Olive ridley 
sea turtle 


Lepidochelys 
olivacea All other populations Threatened Extralimital 43 FR 32800; August 27, 


1978. 1998 Recovery Plan N/A 


Key: DPS = distinct population segment; ESA = Endangered Species Act; FR = Federal Register; MMPA = Marine Mammal Protection Act 
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The seasonal migration of the ENP population has been confirmed by long-term acoustic monitoring 
(Burtenshaw et al. 2004) and by movements of photo-identified individuals between Southern California 
and the Gulf of Alaska (Calambokidis 2009). Blue whales travel northward as summer progresses in 
response to the northward-progressing spring transition and subsequent increases in primary 
productivity (Burtenshaw et al. 2004; Calambokidis 2009). Blue whale biologically important areas (BIAs) 
are described in Calambokidis et al. 2015 and updated in Calambokidis et al. 2024. Based on these 
updates, blue whale feeding parent BIAs overlap with the Brookings Wind Energy Area (WEA), but not 
the Coos Bay WEA (Figure 1; Carlton et al. 2024, Fig. 3.45; Calambokidis et al. 2024, Figure 2 BC). Both 
the blue whale feeding core and parent BIAs overlap with the Proposed Action Area (Figure 1, Figure 2). 
Blue whales identified in the area off Northern California are re-sighted most frequently off Point 
St. George (Calambokidis et al. 2004; Calambokidis 2007). They are most sighted along the continental 
shelf break but also occur farther inshore, in transit or feeding on surface swarms of krill. Satellite-tagged 
blue whales provided information on “core areas of use”, indicating a high area of overlap for individuals 
at the western part of the Channel Islands, near the Gulf of the Farallones, and the northern part of Cape 
Mendocino (Irvine et al. 2014). Irvine et al. (2014) found that, although the satellite tracks were widely 
distributed, these whales tend to occupy the area off Northern California during the latter part of the 
feeding season in late October–November. Based on a series of 1991–2018 aerial and summer/fall 
shipboard surveys off California, Oregon, and Washington from blue whale sightings occurred in inshore 
and offshore waters off California in summer and fall (Becker 2020a).  


The Eastern North Pacific population could have recently recovered from commercial whaling, which 
ended in 1971, despite the impacts of ship strikes, fishing gear interactions, and increased ambient 
sound levels in the Pacific Ocean (Barlow 1997, 2003, 2016; Calambokidis and Barlow 2013; 
Campbell et al. 2015; Carretta et al. 2020; International Whaling Commission 2016; Monnahan et al. 
2015; Rockwood et al. 2017; Širović et al. 2015; Valdivia et al. 2019). The population appears near 
carrying capacity, and thus the rate of change of the population size has declined (Carretta et al. 2020; 
International Whaling Commission 2016; Monnahan et al. 2015). Based on the National Marine Fisheries 
Service (NMFS) systematic ship surveys from 1991 to 2014, the number of blue whales in the area (the 
combined Oregon/Washington stratum and the Northern California stratum) is estimated at 
1,496 whales (Barlow 2016). The annual entanglement rate of blue whales (observed) during 2013–2017 
is the sum of observed annual entanglements (1.35/yr), plus species probability assignments from 
unidentified whales (0.09/yr), totaling 1.44 blue whales annually (Carretta et al. 2020). Most observed 
blue whale ship strikes have been in Southern California or off San Francisco, where the seasonal 
distribution of blue whales is near shipping ports (Berman-Kowalewski et al. 2010). Using the moderate 
level of avoidance model from Rockwood et al. (2017), estimated ship strike deaths of blue whales are 
18 annually. A comparison of average annual ship strikes observed during 2013–2017 (0.4/yr) versus 
estimated ship strikes (18/yr) indicates that the rate of detection for blue whale vessel strikes is 
approximately 2%. The observed and assigned annual incidental mortality and injury rate from ship 
strikes (0.4/yr) and commercial fisheries (≥ 1.44 /yr) totals 1.84 whales annually from 2013–2017. This 
exceeds the calculated potential biological removal of 1.23 for this stock of blue whales (Carretta et al. 
2020). 


No critical habitat is designated for blue whales in the North Pacific.  
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Figure 1: Parent biologically important areas for four species of baleen whales and for killer 
whales relative to the Proposed Action Area and Coos Bay and Brookings WEAs 


 
Source: Calambokidis et al. 2024 
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Figure 2: Core biologically important areas for four species of baleen whales and for killer whales 
relative to the Proposed Action Area and Coos Bay and Brookings WEAs 


 
Source: Calambokidis et al. 2024  
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Fin whale (Balaenoptera physalus) 


Fin whales prefer temperate and polar waters (Jefferson et al. 2015; Reeves et al. 2002). This species has 
been documented from 60° N in Alaska waters to tropical waters off Hawaii, in Canadian waters both 
offshore and inland including some fjords, and they have frequently been recorded in waters within the 
Southern California Bight (Campbell et al. 2015; Jefferson et al. 2014; Mate et al. 2016; 2017; Širović et 
al. 2016). As demonstrated by satellite tags and discovery tags, fin whales make long-range movements 
along the entire U.S. West Coast (Falcone et al. 2011; Mate et al. 2015b; 2016; 2017; 2018; Mate et al. 
2009). Locations of breeding and calving grounds are largely unknown. The species is highly adaptable, 
following prey typically off the continental shelf (Azzellino et al. 2008; Panigada et al. 2008). Survey and 
acoustic data indicate that fin whale distributions shift both seasonally as well as annually 
(Burnham et al. 2019; Calambokidis et al. 2015; Douglas et al. 2014; Jefferson et al. 2014).  


During aerial surveys conducted within the 2,000 m isobath off southern Washington, Oregon, and 
Northern California in the spring, summer, and fall of 2011 and 2012, there were six sightings of 13 fin 
whales during winter and summer 2012 only in offshore waters over the continental slope 
(Adams et al. 2014). Habitat-based density models built with data from sightings from systematic ship 
surveys out to 300 nautical miles (nmi) off the U.S. West Coast and satellite tag data, indicate that fin 
whales are more likely to be present seaward of the continental shelf in the offshore portion of the 
Proposed Action Area in late June to early December (Becker et al. 2020b). Because fin whale abundance 
appears lower in winter/spring in California (Dohl et al. 1983; Forney et al. 1995) and in Oregon (Green 
et al. 1992), it is likely that the distribution of this stock extends seasonally outside these coastal waters. 


The fin whale is listed as endangered under the Endangered Species Act (ESA), but there is no designated 
critical habitat for this species. Fin whale population structure in the Pacific Ocean is not well known. 
During the 20th century, more fin whales were taken by industrialized whaling than any other species 
(Rocha et al. 2014). NMFS recognizes three fin whale stocks: (1) the Northeast Pacific stock (Alaska); 
(2) the California, Oregon, and Washington stock; and (3) the Hawaii stock. All stocks are depleted under 
the Marine Mammal Protection Act (MMPA) and endangered under the ESA (Carretta et al. 2020). 
Analysis of genetic and acoustic data suggests that fin whales in the North Pacific interbreed and are a 
single population (Archer et al. 2019). 


There has been a roughly 5-fold abundance increase between 1991 and 2014 due largely to increases off 
Northern California, Oregon, and Washington since 2005, while numbers off Central and Southern 
California have been stable (Nadeem et al. 2016). The best estimate of fin whale abundance in California, 
Oregon, and Washington waters out to 300 nmi is 9,029 (CV = 0.12) whales, based on a trend analysis of 
1991–2014 line-transect data (Nadeem et al. 2016). 


Total mean annual fishery-related serious injury and mortality was 0.67 fin whales during 2014–2018 
(Carretta et al. 2020). Average observed annual mortality and serious injury due to ship strikes was 
1.6 fin whales per year during 2014–2018. Documented ship strike deaths and serious injuries are 
derived from direct counts of whale carcasses and represent minimum impacts (Carretta et al. 2020). 
The most conservative estimate of ship strike deaths from Rockwood et al. (2017) is 43 whales annually. 
The ratio of documented ship strike deaths (1.8/yr) to estimated annual deaths (43) implies a carcass 
recovery/documentation rate of 4.1%. There is uncertainty regarding the estimated number of ship 
strike deaths; however, it is apparent that carcass recovery rates of fin whales are quite low. 
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Although no fin whale entanglements were observed 1990–2016 (Carretta et al. 2018), some gillnet 
mortality could go unobserved because whales swim away with a portion of the net (Carretta et al. 
2020).  


BIAs for fin whales, including parent and core areas (Figure 1, Figure 2), were recently delineated due to 
the availability of additional data (Calambokidis et al. 2024, Figure 6; Carlton et al. 2024, Fig. 3.44). Both 
the fin whale parent and core feeding BIAs overlap with the Coos Bay WEA and the fin whale parent 
feeding BIA overlaps with the Brookings WEA. Both the fin whale parent and core feeding BIAs overlap 
with the Proposed Action Area (Figure 1, Figure 2). 


Sei whale (Balaenoptera borealis) 


Sei whales have a worldwide distribution and are found primarily in cold temperate to subpolar latitudes 
across the North Pacific where there is steep bathymetric relief, such as the continental shelf break, 
canyons, or basins between banks and ledges (Best and Lockyer 2002; Burnham et al. 2019; Gregr and 
Trites 2001; Horwood 1987; Horwood 2009). Sei whales are migratory, spending the summer months 
feeding in the subpolar higher latitudes and returning to the lower latitudes to calve in the winter (Rone 
et al. 2017; Smultea 2014; Fulling et al. 2011; Olesen et al. 2009). In the winter in the Pacific, sei whales 
have been detected as far south as the Mariana Islands, Hawaii, and Southern California (Fulling et al. 
2011; Smultea 2014). Analysis of sei whale genetic samples from around the Pacific suggests a single 
stock present in the Pacific (Baker et al. 2006; Huijser et al. 2018). For the MMPA stock assessment 
reports, sei whales within the Pacific U.S. Economic Exclusive Zone (EEZ) are divided into two discrete 
areas: (1) California, Oregon, and Washington waters; and (2) waters around Hawaii. The Eastern North 
Pacific stock includes animals found within the U.S. West Coast EEZ and in adjacent high-seas waters; 
however, because comprehensive data on abundance, distribution, and human-caused impacts are 
lacking for high-seas regions, the status of this stock is evaluated based on data from U.S. EEZ waters of 
the California Current (NMFS 2005). 


Sei whales are rare in the California Current (Dohl et al. 1983; Barlow 2016; Forney et al. 1995; 
Green et al. 1992) but were the fourth most common whale taken by California coastal whalers in the 
1950s–1960s (Rice 1974). Shipboard surveys off California, Oregon, and Washington from 1991–2014 
sighted approximately 17 sei whales from 35° N to 45° N (Barlow 2016). 


The sei whale is listed as endangered under the ESA, but there is no designated critical habitat for this 
species (Carretta et al. 2020). A single Eastern North Pacific stock is recognized in the U.S. EEZ and that 
stock is considered depleted under the MMPA (Carretta et al. 2020). No data on trends in sei whale 
abundance exist for the Eastern North Pacific. Although the population in the North Pacific is expected to 
have grown since granted protected status in 1976, the possible effects of continued unauthorized takes 
(Yablokov 1994), vessel strikes, and gillnet mortality make this uncertain. Barlow (2016) noted that an 
increase in sei whale abundance observed in 2014 in the California Current is partly due to recovery of 
the population from commercial whaling but could also involve distributional shifts in the population. 
The best estimate of abundance for California, Oregon, and Washington waters is the unweighted 
geometric mean of the 2008 and 2014 estimates, or 519 (CV = 0.40) sei whales (Barlow 2016). 


The California swordfish drift gillnet fishery is the most likely U.S. fishery to interact with sei whales from 
this stock, but no entanglements have been observed from 8,845 monitored fishing sets during  
1990–2016 (Carretta et al. 2018). The average observed annual mortality due to ship strikes is 0.2 sei 
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whales per year for the period 2012–2016. Additional ship strike mortality probably goes unreported, 
because the whales may not have stranded or had obvious signs of trauma (Carretta et al. 2018). 
Increasing levels of anthropogenic sound in the world’s oceans is a habitat concern for whales, 
particularly for baleen whales that could communicate using low-frequency sound (Croll et al. 2002). 


Humpback whale (Megaptera novaeangliae) 


Humpback whales occur throughout the North Pacific, with multiple populations recognized based on 
low latitude winter breeding areas (Calambokidis et al. 2001; 2008; Barlow et al. 2011). Exchange of 
animals between breeding areas occurs rarely, based on photo-identification data of individual whales 
(Calambokidis et al. 2001; 2008). Photo-identification evidence also suggests strong site fidelity to 
feeding areas, but animals from multiple feeding areas converge on common winter breeding areas 
(Calambokidis et al. 2008). 


Along the U.S. West Coast, NMFS currently recognizes one humpback whale stock that includes two 
separate feeding groups: (1) a California and Oregon feeding group of whales that includes whales from 
the endangered Central American and threatened Mexican DPSs defined under the ESA; and (2) a 
northern Washington and southern British Columbia feeding group that primarily includes whales from 
the threatened Mexican DPS, but also small numbers of whales from the unlisted Hawaii and 
endangered Central American DPSs (Calambokidis et al. 2008; Barlow et al. 2011; Wade et al. 2016; 
Wade 2017; 2021). Very few photographic matches between these feeding groups are documented 
(Calambokidis et al. 2008). 


Both core and parent BIAs for humpback whale feeding areas were identified off the U.S. West Coast by 
Calambokidis et al. (2015) and updated by Calambokidis et al. (2024). The Brookings WEA overlaps with 
the humpback parent and core BIA feeding areas (Carlton et al. 2024, Fig. 3.46) and both the core and 
parent humpback whale feeding BIAs overlap with the Proposed Action Area (Figure 1, Figure 2). 
Effective May 21, 2021, NMFS issued an updated final rule to designate critical habitat for the 
endangered Central America DPS and the threatened Mexico DPS of humpback whales (Megaptera 
novaeangliae) (86 FR 21082). Critical habitat for these DPSs serve as feeding habitat and contain the 
essential biological feature of humpback whale prey. Critical habitat for the Central America DPS of 
humpback whales contains approximately 48,521 nmi2 of marine habitat in the North Pacific Ocean 
within the portions of the California Current Ecosystem off the coasts of Washington, Oregon, and 
California. Specific areas designated as critical habitat for the Mexico DPS of humpback whales contain 
approximately 116,098 nmi2 of marine habitat in the North Pacific Ocean, including areas within portions 
of the eastern Bering Sea, Gulf of Alaska, and California Current Ecosystem.  


For the MMPA stock assessment reports, the California/Oregon/Washington Stock is defined to include 
humpback whales that feed off the West Coast of the United States, including animals from both the 
California-Oregon and Washington-southern British Columbia feeding groups (Barlow et al. 2011; 
Calambokidis et al. 2008). Three other stocks are recognized in the Pacific region stock assessment 
reports: (1) CNP stock (with feeding areas from southeastern Alaska to the Alaska Peninsula); 
(2) Western North Pacific Stock (with feeding areas from the Aleutian Islands, the Bering Sea, and 
Russia); and (3) American Samoa stock in the South Pacific (with largely undocumented feeding areas as 
far south as the Antarctic Peninsula) (Carretta et al. 2020). The relationship of MMPA stocks to ESA DPSs 
is complex. Whales from three different DPSs (Central America, Mexico, and Hawaii) are included in the 
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MMPA stock identified in this report as the “California/Oregon/Washington stock” (COW). Nearly all 
Central American whales migrate to California and Oregon to feed, but the California/Oregon feeding 
area represents a mix of whales from Mexico and Central America (Wade 2021). Humpback whales 
expected to be present in the Proposed Action Area are expected to be part of the COW stock. 


The COW stock is estimated to be increasing at 6–7% per year. Combining abundance estimates from 
both the California/Oregon and Washington/southern British Columbia feeding groups (2,374 + 526) 
yields an estimate of 2,900 animals (CV = 0.048) for the COW stock (Carretta et al. 2020). 


From 2013–2017, mortality due to interactions with fisheries averaged 17.3 whales per year (Carretta et 
al. 2020). Fourteen humpback whales (totaling an average of eight deaths, 2.8 serious injuries, and two 
non-serious injuries) were reported struck by vessels between 2013 and 2017 (Carretta et al. 2019a). An 
encounter-theory model estimated the number of annual ship strike deaths to be 22 humpback whales, 
although this includes only the period from July to November when whales are most likely to be present 
in the U.S. West Coast EEZ and the time of year that overlaps with cetacean habitat models generated 
from line-transect surveys (Becker et al. 2016; Rockwood et al. 2017). A humpback whale was entangled 
in a research marine mooring buoy in 2014. The whale is estimated to have been entangled for three 
weeks and had substantial necrotic tissue around the caudal peduncle. Although the whale was fully 
disentangled, this animal was categorized as a serious injury because of the necrotic condition of the 
caudal peduncle and the possibility that the whale would lose its flukes due to the severity of the 
entanglement (Carretta et al. 2019a). Increasing levels of anthropogenic sound in the world’s oceans 
(Andrew et al. 2002) has also been identified as a threat to humpback whales. 


Gray whale (Eschrichtius robustus) 


There are two North Pacific stocks of gray whales: the Western stock (WNP)and the ENP stock 
designated in the Pacific stock assessment report (SAR) (Carretta et al. 2020). Gray whales of the WNP 
stock primarily occur in shallow waters over the U.S. West Coast, Russian, and Asian continental shelves, 
while the ENP stock whales primarily occur in shallow waters over the continental shelf of the U.S. West 
Coast and Mexico. This species is one of the most coastal of the great whales (Jefferson et al. 2015; Jones 
and Swartz 2009). The WNP stock primarily feed in the Okhotsk Sea off Sakhalin Island, Russia, and in the 
southeastern Kamchatka Peninsula in the southwestern Bering Sea in nearshore waters generally less 
than 68.6 m (225 ft) deep (Jones and Swartz 2009; Weller and Brownell 2012). The breeding grounds 
consist of subtropical lagoons in Baja California, Mexico, and suspected wintering areas in southeastern 
Asia (Alter et al. 2009; Jones and Swartz 2009; Mate et al. 2015a; Urban-Ramirez et al. 2003; Weller et al. 
2013). The ENP stock also feeds in nearshore waters in the Chukchi Sea, Bering Sea, Gulf of Alaska, the 
Pacific Northwest, and Northern California (Calambokidis et al. 2017; Lagerquist et al. 2018; Mate et al. 
2010; 2013; 2015a; Weller et al. 2013). The main breeding grounds consist of subtropical lagoons in Baja 
California, Mexico (Alter et al. 2009; Jones and Swartz 2009; Urban-Ramirez et al. 2003).  


Some gray whales make the longest annual migration of any mammal (15,000–20,000 km  
[9,321–12,427 mi] roundtrip; Guazzo et al. 2019). Gray whales migrate along the Pacific Coast twice a 
year between October and July (Calambokidis et al. 2015). Although they generally remain mostly over 
the shelf during migration, some gray whales could be found in more offshore waters to the west of San 
Clemente Island and the Channel Islands (Calambokidis et al. 2015; Guazzo et al. 2019; Mate and Urban-
Ramirez 2003; Schorr et al. 2019; Smultea 2014; Sumich and Show 2011). Recordings from a hydrophone 
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array deployed offshore of central California (near Monterey) show that gray whales are acoustically 
active while migrating and that this acoustic behavior and their swimming behavior during migration 
changes on daily and seasonal time scales (Guazzo et al. 2017). 


Information from tagging, photo-identification, and genetic studies show that some whales identified in 
the western North Pacific off Russia have been observed in the Eastern North Pacific, including coastal 
waters of Canada, the U.S., and Mexico (Lang et al. 2014; Weller et al. 2012; Mate et al. 2015a, 
Urbán et al. 2019). The number of whales documented moving between the Western and Eastern North 
Pacific represents 14% of gray whales identified off Sakhalin Island and Kamchatka according to 
Urban et al. (2019). Some whales that feed off Sakhalin Island in summer migrate east across the Pacific 
to the west coast of North America in winter, while others migrate south to waters off Japan and China 
(Weller et al. 2016). The current stock structure for gray whales in the Pacific has been in the process of 
being re-examined for several years and remains uncertain as of the most recent Pacific SAR 
(Carretta et al. 2023). Genetic data reveal mixed stock aggregations of gray whales in the northern Pacific 
Ocean and indicate that current population structure is not reflected by the current eastern and western 
stock or DPS designations based on geography (Brüniche-Olsen et al. 2018; Carretta et al. 2020). 


The WNP is endangered, with an estimated population size from photo-identification data for Sakhalin 
Island and Kamchatka in 2016 of 290 whales (90% percentile interval = 271–311) (Cooke et al. 2017; 
Cooke et al. 2018). Their main wintering areas are in waters off Russia and Asia (Mate et al. 2015a; 
Moore and Weller 2013; Weller et al. 2012; 2013). Recent analysis of the data available for 2005 through 
2016 estimates the combined Sakhalin Island and Kamchatka populations are increasing (Cooke 2019).  


The ENP has recovered from whaling exploitation, is not considered depleted, and was de-listed under 
the ESA in 1994 (Carretta et al. 2020; Swartz et al. 2006). The most recent estimate of abundance for the 
ENP population is from the 2015/2016 southbound survey and is 26,960 (CV=0.05) whales 
(Durban et al. 2017).  


A few hundred gray whales that feed along the Pacific Coast between southeastern Alaska and Northern 
California throughout the summer and fall are known as the Pacific Coast Feeding Group (PCFG) 
(Calambokidis et al. 2017; Carretta et al. 2017; Mate et al. 2013; Weller et al. 2013). The group has been 
identified as far north as Kodiak Island, Alaska (Gosho et al. 2011), and generated uncertainty regarding 
the stock structure of the ENP (Carretta et al. 2017; Weller et al. 2012; 2013). Photo-identification, 
telemetry, and genetic studies suggest that the PCFG is demographically distinct from the ENP 
(Calambokidis et al. 2017; Frasier et al. 2011; Lagerquist et al. 2018; Mate et al. 2010). In 2012–2013, the 
Navy funded a satellite tracking study of PCFG gray whales (Mate 2013). Tags were attached to 11 gray 
whales near Crescent City, California, in Fall 2012. Good track histories were received from nine of the 
11 tags, which confirmed an exclusive nearshore (< 19 km [< 11.8 mi]) distribution and movement along 
the Northern California, Oregon, and Washington coasts (Mate 2013). Although the duration of the tags 
was limited, none of the PCFG whales moved south beyond Northern California. 


Both stocks could be present in the Proposed Action Area during their northward and southward 
migration (Calambokidis et al. 2015; Carretta et al. 2020; Cooke et al. 2015; Moore and Weller 2013; 
Sumich and Show 2011; Weller et al. 2012; 2013). During surveys of the northern feeding grounds, the 
largest number of WNP gray whales was observed in late August and early September 
(Meier et al. 2007), suggesting those few gray whales that could migrate down the U.S. West Coast will 
not be in California waters in general during those months. 
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Gray whale BIAs, including parent and child migratory BIAs and parent and core feeding BIAs, were 
identified along the U.S. West Coast (Calambokidis et al. 2015; Calambokidis et al. 2024 Figs. 7-10; 
Carlton et al. 2024, Figs. 3.39-3.42). Vessels transiting from Coos Bay, Crescent City, San Francisco Bay, 
and Morro Bay are likely to intersect with gray whale migratory BIAs. Vessels surveying potential cable 
routes are also likely to intersect with small portions of the migratory BIAs. The gray whale BIAs do not 
overlap with the Oregon WEAs, but they do overlap with the Proposed Action Area (Figure 1, Figure 2). 
There has been no critical habitat designated for this species.  


Sperm whale (Physeter macrocephalus) 


Sperm whales consume a variety of squid and fish; females feed mostly on deep-living species of squid, 
whereas males often forage for bottom-dwelling fish (Whitehead 2003; Whitehead et al. 2008). Based on 
habitat models derived from line-transect survey data collected between 1991 and 2008 off the 
U.S. West Coast, sperm whales show an apparent preference for deep waters (Barlow et al. 2009; 
Becker et al. 2012; Becker et al. 2010; Forney et al. 2012). Sperm whales are distributed across the entire 
North Pacific and into the southern Bering Sea in summer, but the majority are thought to be south of 
40°N in winter (Rice 1974; 1989; Miyashita et al. 1995). Sperm whales are found year-round in California 
waters (Dohl et al. 1983; Barlow 1995; Forney et al. 1995), but they reach peak abundance from April 
through mid-June and from the end of August through mid-November (Rice 1974). Sperm whales are 
seen off Washington and Oregon in every season except winter (Green et al. 1992). Of the 176 sperm 
whales marked with discovery tags off Southern California in winter between 1962 and 1970, only three 
were recovered by whalers: one off Northern California in June, one off Washington in June, and another 
far off British Columbia in April (Rice 1974).  


Since 1978, there have been accounts of at least three other stranded sperm whales, including two in 
2008 recorded by the Humboldt State University Vertebrate Museum. No sperm whales were reported 
from 30 surveys conducted off Eureka, Oregon, in Fall 1991–2007 (Calambokidis 2009). Only two sperm 
whales were observed in low-elevation aerial surveys, both at depths of 200–2,000 m (656–6,561 ft) 
(Adams et al. 2014); satellite tracking has indicated their migration occurs along the continental shelf 
break, and passive acoustic monitoring has detected them in the Eel River Canyon.  


The sperm whale has been listed as endangered since 1970 under the precursor to the ESA (NMFS 2009), 
but there is no designated critical habitat for this species in the North Pacific. Sperm whales within the 
Pacific U.S. EEZ are divided into three discrete, non-contiguous areas: COW waters, waters around 
Hawaii, and Alaska waters (Carretta et al. 2020). Sperm whales in the California Current have been 
identified as demographically independent from animals in Hawaii and the eastern tropical Pacific 
(Mesnick et al. 2011). The best estimate of sperm whale abundance in the California Current is the 
trend-based estimate corresponding to the most recent 2014 survey, or 1,997 (CV= 0.57) whales (Moore 
and Barlow 2014). 


The fishery most likely to injure or kill sperm whales from this stock is the California thresher 
shark/swordfish drift gillnet fishery (Julian and Beeson 1998; Carretta et al. 2018; 2019a; 2019b), 
although sablefish hook and line fishery, entanglements in unknown fisheries, ingestion of marine 
debris, and vessel strikes are also threats to this species (Carretta et al. 2020). Conclusions about 
population increases or decreases are uncertain for the 1991–2014 study period (Moore and Barlow 
2017). 
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Southern resident killer whale (Orcinus orca) 


The Eastern North Pacific Southern Resident stock of killer whales is composed of three matrilineal pods 
named J, K, and L (Bigg et al. 1990) and occur in the inland waterways of Puget Sound, Strait of Juan de 
Fuca, and the southern Georgia Strait in spring, summer, and fall. Little is known about their fall, winter, 
and spring movements, but they have been reported in coastal waters off Oregon and Washington, 
especially in the area between Grays Harbor and the Columbia River (Ford et al. 2000, 
Hanson et al. 2017), and travel as far south as central California and as far north as southeastern Alaska. 
Although less is known about the whales’ movements in outer coastal waters, satellite tagging, 
opportunistic sighting, and acoustic recording data suggest that Southern Residents spend most of their 
time on the continental shelf, within 34 km (21.1 mi) of shore in water less than 200 m (656.2 ft) deep 
(Hanson et al. 2017). Details of their winter range from satellite tagging reveal whales use the entire 
Salish Sea (northern end of the Strait of Georgia and Puget Sound) in addition to coastal waters from the 
central west coast of Vancouver Island, British Columbia to Point Reyes, California (Carretta et al. 2020). 
The J pod from this stock is commonly sighted in inshore waters in winter, while the other two pods, 
K and L, apparently spend more time offshore (Ford et al. 2000). Sample pollutant ratios from K and 
L pod whales are consistent with a hypothesis of time spent foraging in California waters (Krahn 
et al. 2009), which is consistent with sightings of K and L pods as far south as Monterey Bay. Based on 
available information, it is likely that pods K and L travel by, and perhaps through, the nearshore portions 
of the Proposed Action Area (e.g., to depths of 200 m [656 ft] at infrequent intervals in winter or spring). 
They could forage for migrating Chinook salmon at the Klamath River mouth because of the abundance 
of prey. The two rivers closest to the Humboldt WEA, the Mad and Eel, have very few Chinook salmon in 
comparison, although Chinook salmon from the Sacramento River are regularly caught in nearshore 
fisheries in the Proposed Action Area (Bellinger et al. 2015). 


Following the peak census count of 99 animals in 1995, the population size has declined approximately 
1% annually and currently stands at 73 animals as of the 2019 census (Ford et al. 2000; Center for Whale 
Research 2019; 2020). A population viability analysis identified several risk factors to this population, 
including limitation of preferred Chinook salmon prey, anthropogenic noise and disturbance resulting in 
decreased foraging efficiency, vessel strikes, and high levels of contaminants, including polychlorinated 
biphenyls and insecticide dichloro-diphenyl-trichloroethane (Erbe 2002, Clark et al. 2009, Krahn 
et al. 2007; 2009, Lacy et al. 2017; Carretta et al. 2020). 


The Southern Resident DPS was federally listed as endangered in 2005 (70 FR 69903). Critical habitat for 
this DPS (Figure 3; Figure 3-6 from the Final Environmental Assessment: Commercial Wind Lease Issuance 
on the Pacific Outer Continental Shelf, Offshore Oregon [EA]) was designated in the summer core area in 
Haro Strait and waters around the San Juan Islands, Puget Sound, and the Strait of Juan de Fuca 
(79 FR 69054). In August 2021, additional critical habitat was designated along the U.S. West Coast from 
the Canadian border to Point Sur, California, including offshore of Humboldt County between depths of 
6.1–200 m (20–656 ft) (86 FR 41668). BIA parent and core areas were delineated for Southern Resident 
killer whales (Calambokidis et al. 2024; Figure 11). The BIAs overlap with the Proposed Action Area 
(Figure 1 [Figure 3-5 from the EA], Figure 2 [Figure 3-4 from the EA]).  



https://www.boem.gov/renewable-energy/state-activities/commercial-wind-lease-issuance-pacific-outer-continental-shelf-0

https://www.boem.gov/renewable-energy/state-activities/commercial-wind-lease-issuance-pacific-outer-continental-shelf-0
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Figure 3: Critical habitat for the leatherback sea turtle, Steller sea lion, humpback whale, and 
south resident killer whale relative to the Proposed Action Area and WEAs 


 
Sources: Calambokidis et al. 2024, Carlton et al. 2024, Carretta et al. 2023  
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Steller sea lion (Eumetopias jubatus) 


Steller sea lions’ range along the North Pacific from northern Japan to California (Perrin et al. 2009), with 
centers of abundance and distribution in the Gulf of Alaska and Aleutian Islands (Muto et al. 2020). The 
Steller sea lion is a colonial breeder. They feed on a variety of fishes, bivalves, cephalopods, and 
gastropods. They can disperse long distances to find prey but are not known to migrate. Haul-outs and 
rookeries usually consist of beaches, ledges, and rocky reefs (NMFS 2019b). Steller sea lions do not dive 
deep, and they forage over the continental shelf at night, usually within 12 miles of the colony 
(Loughlin 2008). Individuals rarely come ashore on the mainland but haul-out on islands and offshore 
rocks and even remain at-sea during stormy weather (Kenyon and Rice 1961). Steller sea lions breed 
along the Humboldt County coast and their presence in the marine and coastal portions of the Proposed 
Action Area varies throughout the year. Two of the three largest breeding colonies in the region are on 
Sugarloaf Island off Cape Mendocino and on St. George Reef off Crescent City. 


The Steller sea lion was federally listed as threatened in 1990 (NMFS 1990). In 1997, the eastern 
population (i.e., east of 144° W longitude) was listed as threatened, and the western population 
(i.e., west of 144° W longitude) was listed as endangered (NMFS 1997). The eastern DPS has since 
recovered and is no longer listed (78 FR 66139, 11/04/2013), increasing at the maximum theoretical net 
productivity rate for pinnipeds of 12% (Wade and Angliss 1997). The western DPS remains endangered. 
There is an exchange of sea lions across the stock boundary (144°W), especially due to the wide-ranging 
seasonal movements of juveniles and adult males (Baker et al. 2005; Jemison et al. 2013; 2018). The 
total count estimate of pups and non-pups for the U.S. portion of the eastern stock of Steller sea lions 
(excluding Canada) in 2017 is 43,201 and is a minimum population estimate (Johnson and Fritz 2014). 


Critical habitat was designated in 1993, and includes Sugarloaf Island, Cape Mendocino, Southeast 
Farallon Island, and Año Nuevo Island in California (NMFS 1993). The Proposed Action Area overlaps with 
Stellar sea lion critical habitat (Figure 3). The Stellar sea lion critical habitat does not overlap with the 
Oregon WEAs; however, the eastern DPS includes sea lions originating from rookeries in southeastern 
Alaska, British Columbia, Washington, Oregon, and California, and therefore the range of the Eastern DPS 
of Stellar sea lions does overlap with the Oregon WEAs (https://www.fisheries.noaa.gov/species/steller-
sea-lion#population). Mortality and serious injuries from commercial and recreational fisheries, marine 
debris, vessel strike, illegal shooting, explosives, disturbance at rookeries, Native subsistence harvest, 
and incidental mortality currently impact Eastern U.S. Steller sea lions (Muto et al. 2020). A changing 
ocean environment, particularly warmer temperatures, could be resulting in increased California sea 
lions over Steller sea lions in the southern portion of the Steller sea lion’s range (NMFS 2008). 


Guadalupe fur seal (Arctocephalus townsendii) 


The Guadalupe fur seal is a pelagic species for most of the year, occurring in the subtropical waters of 
Southern California and Mexico. Breeding occurs almost entirely on Isla de Guadalupe, Mexico, from 
May to July (CMLPAI 2009; NMFS 2019a). In recent years, several Guadalupe fur seals have been 
consistently observed at San Miguel Island. In 1997, a pup was observed there but no other pups were 
observed until 2008. Breeding colonies may occur on San Miguel and San Nicolas Islands (Seal 
Conservation Society 2011). Guadalupe fur seals are solitary, non-social animals, but males could mate 
with up to 12 females during the breeding season (NMFS 2019a). They feed in deep waters on krill, 
squid, and small schooling fish (CMLPAI 2009). Unusual mortality events, in the form of increased 
strandings of Guadalupe fur seals, have occurred along the entire coast of California, beginning in 



https://www.fisheries.noaa.gov/species/steller-sea-lion#population

https://www.fisheries.noaa.gov/species/steller-sea-lion#population
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January 2015 at eight times higher than the historical average. Strandings have continued since 2015 at 
well-above average rates in California. Additionally, Guadalupe fur seal strandings in Oregon and 
Washington became elevated in 2019. Along the U.S. West Coast, strandings occur almost annually in 
California waters, and animals are increasingly observed in Oregon and Washington waters (Carretta 
et al. 2020). Most stranded animals were less than two years old and malnourished with secondary 
bacterial and parasitic infections (NMFS 2019a; Carretta et al. 2020). Guadalupe fur seals that stranded 
in central California and were treated at rehabilitation centers were fitted with satellite tags and 
documented to travel as far north as Graham Island and Vancouver Island, British Columbia, Canada 
(Norris et al. 2015). Some satellite-tagged animals traveled far offshore outside the U.S. EEZ to areas 
700 nmi west of the California/Oregon border. The population is considered to be a single stock because 
all are recent descendants from one breeding colony at Isla Guadalupe, Mexico (Carretta et al. 2020). 


Current threats include incidental mortality and serious injury in commercial and unidentified fisheries, 
entanglement in marine debris, and shootings (Carretta et al. 2020). 


The Guadalupe fur seal was federally listed as endangered in 1967 and then re-listed as threatened in 
1985 (NOAA 1985). The main reason for listing was a severe population decline due to hunting. 
No critical habitat has been designated for the Guadalupe fur seal. Since their listing, Guadalupe fur seals 
have significantly increased in numbers with an estimated annual rate of increase of 5.9% (ranging from 
4.1–7.7%) (García-Aguilar et al. 2018). The minimum population size of 31,019 animals is taken as the 
lower bound of the estimate provided by García-Aguilar et al. (2018) in Muto et al. (2020). 


Marine Mammals Unlikely to Occur in the Proposed Action Area 


North Pacific right whale (Balaena japonica) 


The likelihood of a North Pacific right whale being present in the Proposed Action Area is low, as in 
recent years this species has only been routinely observed or acoustically detected in the Bering Sea 
(Brownell et al. 2001; Filatova et al. 2019; NMFS 2017; Shelden et al. 2005; Wade et al. 2011; 2010; 
Wright et al. 2019; 2018; Zerbini et al. 2015; 2010), with occasional sightings of individuals in the Gulf of 
Alaska (Matsuoka et al. 2014; Širović et al. 2014; Wade et al. 2011), waters off British Columbia and the 
border with Washington State (Ford et al 2016; Širović et al 2015; U.S. Department of the Navy 2015), 
and Southern California (Muto et al. 2018; CBS8.com 2017). Occasional sightings of right whales have 
been made off California and off Baja California, Mexico; this includes two recent records from California 
in 2017, off La Jolla and in the Channel Islands (both of which were single whales) (Muto et al. 2021). The 
most recent estimated population for the Eastern North Pacific right whale is between 26 and 
31 individuals (Muto et al. 2022; Wade et al. 2011). Although this estimate could be reflective of a Bering 
Sea subpopulation, the total eastern North Pacific population is unlikely to be much larger (Wade 
et al. 2010). There have been only four sightings in approximately the past 30 years, each of a single right 
whale, in Southern California waters (in 1988, 1990, 1992, and 2017) (Brownell et al. 2001; Carretta 
et al. 1994; NMFS 2017; WorldNow 2017). Sightings off California are rare (Brownell et al. 2001; 
NMFS 2017; Scammon 1874). Historically, during the period of U.S. West Coast whaling through the 
1800s, right whales were considered uncommon to rare off California (Muto et al. 2020; 
Scammon 1874). However, right whales could have been severely depleted in their feeding grounds prior 
to 1854, when the first coastal whaling station was established in California. It remains possible that 
California and Mexico, and possibly offshore waters of Hawaii, were once the principal calving grounds 







Commercial Wind Lease and Grant Issuance and Site Assessment Activities 2024 – Oregon Wind Energy Areas 


 19 


for right whales from the Gulf of Alaska and Bering Sea (Muto et al. 2020). For the reasons presented 
above, the presence of North Pacific right whales is unlikely or rare in the Proposed Action Area. 
However, it is important to monitor for North Pacific right whales, in addition to other protected species, 
so recommendations for mitigation can be updated if North Pacific right whales are detected in the 
Proposed Action Area.  


Sea Turtles Likely to Occur in the Proposed Action Area 


Leatherback sea turtle (Dermochelys coriacea) 


The leatherback sea turtle is listed as a single, endangered population under the ESA (35 FR 8491). 
However, USFWS and NMFS identified seven leatherback DPSs based on nesting locations and foraging 
distribution: Northwest Atlantic, Southwest Atlantic, Southeast Atlantic, Southwest Indian, Northeast 
Indian, West Pacific, and East Pacific (NMFS and USFWS 2020a). Only leatherback turtles from the West 
Pacific DPS could occur in the Proposed Action Area, and none of the DPSs have been listed under the 
ESA. Their diet is primarily jellyfish, but they also consume other invertebrates, small fish, and plant 
material (NMFS 2016b; Nafis 2018). 


Leatherback turtles are mostly pelagic but occasionally enter shallower waters of bays and estuaries 
(NOAA 2016). For fall aerial transects from Point Conception, California, to the Oregon border over 
waters less than 92 m (302 ft) deep and within 34 km (21 mi) of shore, two to 28 leatherback sea turtles 
per year were reported during 1990–2003 (Benson et al. 2007). None of the individuals reported from 
the northern coast were north of Cape Mendocino in Mendocino County. However, tagged leatherback 
sea turtles have been observed offshore of the Northern California coast (Benson et al. 2011; 
TOPP 2019).  


Leatherback turtle nesting populations in the Pacific Ocean have declined by more than 80% since the 
1980s. The International Union for Conservation of Nature predicted a decline of 96% for the western 
Pacific subpopulation and a decline of nearly 100% for the eastern Pacific subpopulation by 2040 
(NMFS 2016b; Sarti-Martinez et al. 1996). The number of leatherback turtles foraging off the U.S. West 
Coast declined 6% annually from 1990 to 2017, representing an 80% decline in the foraging population 
over that period (Benson et al. 2020).  


A total index of nesting female abundance of the West Pacific population was estimated to be 
1,277 females. Leatherback turtles of the West Pacific DPS nest in tropical and subtropical latitudes 
primarily in Indonesia, Papua New Guinea, and the Solomon Islands, and to a lesser extent in Vanuatu 
(Dutton et al. 2007; Benson et al. 2007; Benson et al. 2011). Oceanic currents help to structure the 
spatial and temporal distribution of juveniles, which lead them to foraging and developmental habitats 
(e.g., the North Pacific Transition Zone); they undertake seasonal migrations seeking favorable oceanic 
habitats/temperatures and abundant foraging resources (Gaspar et al. 2012). 


Critical habitat (Figure 3) has been designated to include the waters from Cape Flattery, Washington, to 
Winchester Bay, Oregon, out to the 2,000 m isobath (NMFS 2012). In California, critical habitat extends 
from Point Arena to Point Arguello, inshore of the 1,000 m depth contour (NMFS 2012). 
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Loggerhead sea turtle (Caretta caretta) 


In the eastern Pacific, loggerhead sea turtles are reported from Chile to Alaska. They are occasionally 
sited from the coasts of Washington and Oregon, but most records are of juveniles off the California 
coast. Important eastern Pacific habitats for juveniles are the west coast of Mexico and the Baja 
Peninsula. Loggerhead sea turtles have been observed at scattered locations from Point Conception to 
the U.S./Mexico border (NMFS and USFWS 2020b). Sightings in California tend to occur from July to 
September but can occur most of the year during El Niño years when ocean temperatures rise.  


The only known nesting areas in the North Pacific are found in southern Japan (NMFS 2017b). Despite 
long-term declines at nesting beaches in Japan, nesting populations in Japan appear to be gradually 
increasing or remaining stable (Chapman and Seminoff 2016; NMFS and USFWS 2007). Loggerhead 
turtles do not nest within the Proposed Action Area. 


The loggerhead sea turtle is primarily pelagic but occasionally enters bays, lagoons, salt marshes, 
estuaries, creeks, and rivers (NMFS and USFWS 2020b). Loggerhead sea turtles consume whelks and 
conches, but also sponges, crustaceans, jellyfish, worms, squid, barnacles, fish, and plants (NMFS 2017b; 
NMFS and USFWS 2020b).  


Loggerhead sea turtles in the North Pacific occur in areas where sea surface temperature ranges 
between 10 and 28.7°C and mean sea surface temperature ranges between 16.3 and 24°C 
(Eguchi et al. 2018). Below 15°C, loggerhead turtles become lethargic and inactive. When temperatures 
fall to 10°C, they become cold-stunned (Mrosovsky 1980). Sea surface temperatures in the Proposed 
Action Area are generally cooler than temperatures preferred by loggerhead sea turtles. Occurrence of 
loggerhead turtles would only be expected during summer and fall when water temperatures are more 
likely to be within their preferred range. 


A 2015 aerial survey from Point Conception to south of the U.S.-Mexico border recorded more than 
200 loggerhead turtles, when sea surface temperatures were high and there was a strong El Niño climate 
pattern. El Niño conditions in the Eastern North Pacific, coupled with other large-scale ocean-
atmosphere circulations in the western tropical Pacific, resulted in anomalously warm sea surface 
temperatures in the region and affected the ranges of numerous marine species (Bond et al. 2015). A 
2011 survey in the same region during a cold La Niña climate pattern encountered no loggerhead turtles.  


Most records of loggerhead turtle sightings, stranding events, and incidental bycatch on the U.S. West 
Coast have been juveniles in nearshore waters (Eguchi et al. 2018). In general, sea turtle sightings 
increase during the summer, peaking from July to September off Southern California and southwestern 
Baja California, with fewer loggerhead turtles expected farther north (Eguchi et al. 2018).  


In 2009, a status review conducted for the loggerhead turtle identified nine DPSs within the global 
population (Conant et al. 2009). In2011, NMFS and USFWS listed five of these DPSs as endangered 
(North Pacific Ocean, South Pacific Ocean, North Indian Ocean, Northeast Atlantic Ocean, and 
Mediterranean Sea DPSs) and four as threatened (Southeast Indo-Pacific Ocean, Southwest Indian 
Ocean, Northwest Atlantic Ocean, and South Atlantic Ocean DPSs) (76 FR 58868). Only the North Pacific 
Ocean DPS occurs within the Proposed Action Area; however, mixing occurs between other populations 
in the Pacific and Indian Oceans, enabling a limited amount of gene flow with other DPSs (Gaos 2011). A 
5-year review was conducted on the North Pacific DPS, and no changes were made to the listing status 
(NMFS and USFWS 2020b) 
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There is no critical habitat designated for loggerhead sea turtles within the Proposed Action Area. 


Sea Turtles Unlikely to Occur in the Proposed Action Area 


Green sea turtle (Chelonia mydas) 


The green sea turtle occurs worldwide in surface waters above 22°C (Van Houtan et al. 2015) and prefers 
shallow, protected waters (NMFS 2016a). It was first listed under the ESA in 1978, and the National 
Oceanic and Atmospheric Administration (NOAA) has identified 11 DPSs of green sea turtles globally, one 
of which is the threatened East Pacific DPS (Seminoff et al. 2015). Green sea turtles have been sighted as 
far north as Alaska, but most commonly occur from Southern California to northwestern Mexico 
(NMFS 2016a). Thus, while individuals from the East Pacific Ocean DPS could range into the Proposed 
Action Area, such movements are extralimital and unlikely.  


NOAA has proposed marine critical habitat for the East Pacific DPS from the Santa Monica Bay south to 
San Diego (88 FR 46572). However, there is no critical habitat designated or proposed for the green sea 
turtle in the Proposed Action Area.  


Olive Ridley Sea Turtle (Lepidochelys olivacea) 


The olive ridley sea turtle has a global tropical distribution (NMFS and USFWS 2014). While they are 
uncommon in U.S. territorial waters (NMFS and USFWS 1998; 2014). the olive ridley sea turtle is one of 
the most abundant species of sea turtles in the world. In the Pacific, large nesting populations occur in 
Mexico and Costa Rica, but the breeding populations in Mexico are listed as endangered, due to historic 
declines and threats from loss of nesting habitat and over-harvesting (NMFS and USFWS 2014). California 
appears to be at the extreme northern range for the species, but individuals have been documented as 
far north as Alaska. 


There is no critical habitat designated for olive ridley sea turtles in the Proposed Action Area. 
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		Marine Mammals and Sea Turtles—Species and Descriptions

		Marine Mammals

		Sea Turtles

		Marine Mammals Likely to Occur in the Proposed Action Area

		Blue whale (Balaenoptera musculus)

		Fin whale (Balaenoptera physalus)

		Sei whale (Balaenoptera borealis)

		Humpback whale (Megaptera novaeangliae)

		Gray whale (Eschrichtius robustus)

		Sperm whale (Physeter macrocephalus)

		Southern resident killer whale (Orcinus orca)

		Steller sea lion (Eumetopias jubatus)

		Guadalupe fur seal (Arctocephalus townsendii)



		Marine Mammals Unlikely to Occur in the Proposed Action Area

		North Pacific right whale (Balaena japonica)



		Sea Turtles Likely to Occur in the Proposed Action Area

		Leatherback sea turtle (Dermochelys coriacea)

		Loggerhead sea turtle (Caretta caretta)



		Sea Turtles Unlikely to Occur in the Proposed Action Area

		Green sea turtle (Chelonia mydas)

		Olive Ridley Sea Turtle (Lepidochelys olivacea)
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Commercial Wind Lease Issuance on the 
Pacific Outer Continental Shelf, Offshore 
Oregon Final Environmental Assessment 


August 2024 


The Bureau of Ocean Energy Management (BOEM) announces the availability of its final 
Environmental Assessment (EA) of the possible impacts from issuing leases for potential offshore 
wind energy development off the Oregon coast, including site assessment and site 
characterization activities such as geophysical, geological, and archaeological surveys.  


BOEM prepared this EA to analyze the potential environmental impacts associated with 
commercial wind lease issuance on the Outer Continental Shelf (OCS) offshore Oregon. The EA 
aided BOEM in determining that commercial leasing activities in that region of the U.S. OCS (the 
Proposed Action) would not result in significant impacts to the environment; therefore, a more 
detailed analysis in an environmental impact statement is not required (40 Code of Federal 
Regulations [CFR] § 1501.3(a)). BOEM prepared the EA in accordance with the National 
Environmental Policy Act (NEPA), 42 United States Code (U.S.C.) §§ 4261 et seq.; the Council on 
Environmental Quality regulations at 40 CFR § 1501 et seq.; Department of the Interior regulations 
implementing NEPA at 43 CFR Part 46; and BOEM policy. 


This pdf includes the following documents which can be found as individual files at 
https://www.boem.gov/renewable-energy/state-activities/commercial-wind-lease-issuance-
pacific-outer-continental-shelf-0  


 


Final Environmental Assessment for Commercial Wind Lease Issuance 
on the Pacific Outer Continental Shelf, Offshore Oregon, Volume I 


Final Environmental Assessment for Commercial Wind Lease Issuance 
on the Pacific Outer Continental Shelf, Offshore Oregon, Volume II 
(Appendices) 


• Appendix A: Additional Survey Technical Specifications and Examples 
• Appendix B: Responses to Public Comments on the Draft Environmental Assessment 
• Appendix C: Resources Eliminated from Detailed Consideration and Assessment of 


Resources with Negligible Impacts 
• Appendix D: Current and Reasonably Foreseeable Planned Actions 
• Appendix E: Best Management Practices for Operations on the Pacific Outer Continental 


Shelf 



https://www.boem.gov/renewable-energy/state-activities/commercial-wind-lease-issuance-pacific-outer-continental-shelf-0

https://www.boem.gov/renewable-energy/state-activities/commercial-wind-lease-issuance-pacific-outer-continental-shelf-0





• Appendix F: Supplemental Information for Ports, Fisheries, and Military Activities 


Finding of No Significant Impact (FONSI) 


Avian Affected Environment  


Marine Mammal Affected Environment 


Biological Assessment and Essential Fish Habitat Assessment for 
Offshore Wind Leasing Activities for Oregon, May 2024 


Endangered Species Act Concurrence Letter and Magnuson-Stevens 
Fishery Conservation and Management Act Essential Fish Habitat 
Response for the Bureau of Ocean Energy Management’s Offshore Wind 
Leasing Activities for Oregon: Site Characterization and Assessment for 
the Coos Bay and Brookings Wind Energy Areas 
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A-1. Overview


This appendix summarizes technical information for autonomous underwater vehicles (AUV) used to 
perform high-resolution geophysical (HRG) surveys. Examples of representative, available technology 
are provided. Related technologies are also summarized, such as underwater transponder positionings 
(UTPs), which are equivalent to ultra-short baseline positioning systems, with very narrow beam widths, 
operating at low power, producing very short pings only when interrogated.  


A-2. Autonomous Underwater Vehicles


Kongsberg’s Hugin AUV was developed in the late 1990s to perform deepwater surveys where 
traditional methods were no longer feasible (Figure A-1). The Hugin AUV has now become the industry 
standard AUV used for hydrographic and geophysical surveys within the petroleum and renewable 
industries. The early systems used an aluminum hydrogen peroxide “fuel cell” battery and quickly 
changed to lithium-ion battery. Over the past decades, the battery and sensor technology has improved 
considerably along with computer and software advancements that resulted in major developments in 
the AUV capabilities, increasing the survey endurance (e.g., longer missions underwater) and higher 
resolution and more precisely georeferenced data. Other advances in technology allow the AUV’s to 
operate independently of direct support from a vessel and allow a single vessel to support multiple AUV 
systems simultaneously. Table A-1 describes representative payloads that an AUV can carry. 


Figure A-1: A representative HUGIN 6000 AUV (left) and HUGIN AUV being deployed (right) 
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Table A-1: Representative AUV - Kongsberg Hugin 6000, Summary of Specifications 


AUV Characteristic 
Physical Dimensions 19.7 ft (6 m) long, 2.5 ft (0.75 m) diameter 


Weight 3,307 pounds (1,500 kilograms) (in air), neutrally buoyant (in water) 


Endurance 60–80 hours 
Rechargeable Lithium-Ion Polymer Batteries 


Speed range 2–6 knots (operational speed ~ 3.5 knots) 


Depth rating 19,685 ft (6,000 m) 


Table A-2: Representative AUV Payload including Navigation Equipment 


AUV Payload / 
Equipment Make/ Model Acoustic Information 


(if acoustic) Intent / Coverage 


Lateral 
Distance (m) 


to Level B 
threshold1 


Multi-Beam 
EchoSounder (MBES) 


Kongsberg EM2040 Frequency: 200–400 kHz 
Operational Power: 150W 
Source Level: 218 dB re 1 µPa 
Beam Width: 0.4° x 0.7° (400kHz)2 


Bathymetric mapping N/A 


Side-scan Sonar Edgetech 2205 Frequency 230/410 kHz 
Operational Power: 200 W 
Source Level 226 dB re 1 µPa 
Beam Width: 0.2° x 0.22 


Target identification, seabed 
sediment delineation 


N/A 


Sub-bottom Profiler Edgetech DW216 Frequency: 2-16 kHz 
Operational Power: 200 W 
Source Level: 176 to 180 dB 


Seabed structure imaging 8.7 


Magnetometer Ocean Floor 
Geophysics, Inc. Self 
Compensating 
Magnetometer 


See Note 3. Detect ferrous materials N/A 
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AUV Payload / 
Equipment Make/ Model Acoustic Information 


(if acoustic) Intent / Coverage 


Lateral 
Distance (m) 


to Level B 
threshold1 


Forward-looking Sonar Imagenex 837A Delta 
T – 120°V x 10°H  


Frequency: 260 kHz2 
Operational Power: 22 to 32 Volts 
DC at less than 5 W 
Source Level: See Note 4. 
Beam Width: 3°, 1.5°, 0.75° 


Obstacle avoidance 
multibeam sonar 


N/A 


Conductivity, 
Temperature, and 
Density Profiler 


SAIV AS CTD Profiler 
208 


See Note 3. Critical for MBES data 
quality and improves subsea 
positioning 


N/A 


Doppler Velocity Log Nortek DVL Frequency: 500 kHz2 
Operational Power: 4 W average 
Source Level: See Note 4. 
Beam Width: 4° 


Bottom tracking, provides 
information on currents 
experienced by AUV for 
navigation. 


N/A 


Depth Sensor Paroscientific 
Digiquartz D50 


See Note 3. Provides accurate depth 
values for navigation.  


N/A 


Digital Altimeter Kongsberg Mesotech, 
Ltd.  


Frequency: 200 kHz or 675 kHz2 
Operational Power: 22 to 28 Volts 
DC external power source 
Source Level: See Note 4. 
Beam Width: 2.7° (675 kHz), 10° 
(200 kHz) 


Provides accurate altitudes 
above seabed to assist in 
maintaining required AUV 
flight altitude.  


N/A 


Inertial Motion Unit Honeywell HG9900 See Note 3. Provides motion information 
for navigation.  


N/A 


AUV Novatel Global 
Navigation Satellite 
System 


NovAtel See Note 3. For surface navigation. 
State-of-the-art system with 
sub-meter accuracy, 
uncertainty conforming to 
IHO special order.  


N/A 
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AUV Payload / 
Equipment Make/ Model Acoustic Information  


(if acoustic) Intent / Coverage 


Lateral 
Distance (m) 


to Level B 
threshold1 


HD Camera + lights 
(Optional) 


CathX Ocean M12 
A1000 UHD stills 
camera  


See Note 3. Stills camera: supplemental 
AUV system (not required 
for planned survey activities 
but could be used for data 
collection). 


N/A 


Turbidity, Fluorescence, 
dissolved oxygen 


FLNU (RT)D See Note 3. Water quality sensors: 
supplemental AUV system 
(not required for planned 
survey activities but could be 
used for data collection). 


N/A 


cNODE Ultra-Short 
Baseline (USBL) Beacon 


Kongsberg TDR30V or 
TD40V USBL 
Transponder 206dB 
TX x 85dB Rx 


Frequency: 21–31 kHz 
Operational Power: Battery-
powered (charger is 110 or 120 W) 
Source level: 206 dB 
Beamwidth: 30° horizontal and 
vertical 
Ping Rate: between 1 and 10 
seconds 


Underwater positioning to 
communicate with the 
surface system deployed 
from the surface support 
vessel.  


45–48 


cNODE Modem Explorer Kongsberg Modem 
Explorer 34 with 
TDR40V Transponder 


Frequency 21–31 kHz 
Operational Power: 100 W 
Beamwidth: +/- 20° Vertical 
Duty cycle: 50% 


Acoustic modem between 
survey vessel and AUV. 
Transmits vehicle health and 
decimated HRG data. 
Receives navigation updates 
and survey commands. 


45–48 


Underwater 
Transponder Positioning 
(UTP) Array on seabed 


Kongsberg cNODE 
Maxi  


Further details in Table 2. Further details in Table 2. 45–48 
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AUV Payload / 
Equipment Make/ Model Acoustic Information 


(if acoustic) Intent / Coverage 


Lateral 
Distance (m) 


to Level B 
threshold1 


Survey Support Ship 
USBL System 


Kongsberg HiPAP 502 Frequency: 21–31 kHz 
Operational Power: 15 W 
Source Level: See Note 4. 
Beam Width: The system 
dynamically alters the beam using 
electronic beam control 
Ping Rate: 1–10 Hz3, 4 


Mounted on the survey 
support vessel. Provides 
accurate subsea positioning 
of cNODE UTP and cNODE 
USBL beacons, enabling 
accurate subsea navigation.  
The USBL will be used to 
directly position the AUV 
during operations in the 
export cable siting corridors 
and could also assist in AUV 
positioning in the lease area. 


31.20 


Key: AUV = autonomous underwater vehicle; dB =  decibel; DC = direct current; kHz = kilohertz; MBES = multibeam echosounder; re 1 µPA = underwater sound pressure referenced 
as 1 micro-Pascal; USBL = ultra-short baseline; UTP = underwater transponder positioning; W = watts. 


Notes:  
1. Level B harassment for nonmilitary readiness activities means any act of pursuit, torment, or annoyance with the potential to disturb a marine mammal or marine mammal


stock in the wild by disrupting behavioral patterns, including, but not limited to, migration, breathing, nursing, feeding, or sheltering. Changes in behavior that disrupt
biologically significant behaviors or activities for the affected animal are indicative of take by Level B harassment under the Marine Mammal Protection Act.


2. Operating frequencies are above all relevant marine mammal hearing thresholds and therefore are not possible sources of disturbance to marine mammals.
3. Proposed equipment is non-acoustic or otherwise not a possible source of disturbance to marine mammals.
4. Information not specified by the manufacturer.
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A-3. Underwater Transponder Positioning


Acoustic energy travels farther in water then other forms of energy such as light. As a result of this 
characteristic, underwater sound has been used to support the positioning of vessels and systems under 
the water for decades in the form of Ultra short or long baseline positioning systems. The use of AUVs 
required improved accuracy. As such, researchers at Kongsberg Marine developed UTP to be used in 
tandem with the HUGIN AUV1. Weighted transponders (with or without a floatation collar) are placed on 
the seafloor (Figure F-2) and transmit a location signal only when interrogated by the AUV. Table A-3 
describes representative specifications and acoustic characteristics of typical UTPs. 


Figure A-2: Example of Underwater Positioning Transponder 
with Floatation Collar attached to a Weight 


Table A-3: UTP Support Equipment Details for AUV 


UTP Characteristic 


Physical 
Dimensions 


Weighted Deployment (est. up to 27 deployments) 
The UTP transponder will comprise a 132-pound (60-kilogram) steel clump weight, 16- to 
33- ft (5-10 m) rope, and the UTP transponder. The UTP transponder will be in a flotation
collar suspended 19- to 36- ft (5- to 11- m) above the seabed.
The footprint of each UTP transponder weight is less than 15 ft2 (1.4 m2).
Frame Deployment (est. up to 13 deployments)
Alternatively, to the weight, line, and floatation collar, a steel frame 8.2 ft (2.5 m) tall, weighing
up to 300 pounds (136 kilograms) may be used. The footprint of each steel frame is
approximately 21.5 ft2 (2 m2).
The total area of seabed impacted is conservatively (highest reasonable case) estimated at
27 x 15 ft2 (1.4 m2) plus 13 x 21.5 ft2 (2m2), a total area of 684.5 ft2 (64 m2).


Acoustic 
Characteristics 


Frequency: 21-31 kHz 
Operational Power: Battery-powered 10–14.4 volts DC Source level: 206 dB 
Beamwidth: 30° horizontal and vertical 
Ping rate: 1 to 10 Hz. 


1 Hegrenas O, Gade K, Hagen OK, Hagen PE. 2009. Underwater transponder positioning and navigation of 
autonomous underwater vehicles. In: MTS/IEEE Oceans Conference and Exhibition, Biloxi, 2009; 1-7 p. 







          


  


 
  


  


Public Comment Summary and Report 2024 – Oregon Wind Energy Areas 


Appendix B 
Responses to Public Comments on the 
Draft Environmental Assessment 


Note: This document is intended to provide clarity to commenters and stakeholders at this stage in the process. This document is not a 
decision document and does not supersede any resulting decision documents related to the Environmental Assessment. 
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Public Comment Summary and Report 


for the 


Commercial Wind Lease Issuance on the Pacific Outer 
Continental Shelf, Offshore Oregon 


Draft Environmental Assessment 


Docket BOEM-2023-0065 


July 11, 2024 


Note: This document is intended to provide clarity to commenters and stakeholders at this stage in the process. This document is not a 
decision document and does not supersede any resulting decision documents related to the Environmental Assessment. 
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ACRONYMS AND ABBREVIATIONS 


ACHP Advisory Council on Historic Preservation 
AIS Automatic Identification System 
AMP Alternative Monitoring Plan 
BIA biologically important area 
BMP best management practice 
BOEM Bureau of Ocean Energy Management 
CFR Code of Federal Regulations 
COP construction and operations plan 
CZMA Coastal Zone Management Act 
DOE U.S. Department of Energy 
DPS distinct population segment 
EA environmental assessment 
EFH Essential Fish Habitat 
EIS environmental impact statement 
E.O. Executive Order 
ESA Endangered Species Act 
HAPC Habitat Area of Particular Concern 
HBS hydrate-bearing sediment 
HRG high-resolution geotechnical 
MMPA Marine Mammal Protection Act 
MOU Memorandum of Understanding 
NCCOS National Centers for Coastal Ocean Science 
NEPA National Environmental Policy Act 
NGO non-governmental organization 
NHPA National Historic Preservation Act 
NMFS National Marine Fisheries Service 
NOAA U.S. National Oceanic and Atmospheric Administration 
OCS Outer Continental Shelf 
OCSLA Outer Continental Shelf Lands Act 
ODFW Oregon Department of Fish and Wildlife 
PA programmatic agreement 
PACPARS Pacific Coast Access Route Study 
PEIS programmatic environmental impact statement 
PFMC Pacific Fishery Management Council 
PLA Project Labor Agreement 
PSN proposed sale notice 
SAP site assessment plan 
U.S.C. United States Code 
USCG U.S. Coast Guard 
USFWS U.S. Fish and Wildlife Service 
WEA wind energy area 


Note: This document is intended to provide clarity to commenters and stakeholders at this stage in the process. This document is not a 
decision document and does not supersede any resulting decision documents related to the Environmental Assessment. 
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B-1. Introduction


On May 1, 2024, the Bureau of Ocean Energy Management (BOEM) published a notice of availability in 
the Federal Register announcing a 30-day public comment period on the Draft Environmental 
Assessment (EA) to consider the potential environmental impacts associated with possible wind energy-
related leasing and grant issuance, site assessment, and site characterization activities on the U.S. Pacific 
Outer Continental Shelf (OCS) offshore Oregon. The public comment period was extended an additional 
14 days to June 14, 2024. BOEM held virtual public meetings on the Draft EA on May 21, 2024, and June 
5, 2024. 


BOEM received a total of 350 public comment submissions. Of the 350 public submissions received, 113 
were identified as unique, 230 were part of five form letter campaigns, and 7 were identified as 
duplicates or not germane. The comments were received from a variety of governments and 
stakeholders and represent a wide range of views and perspectives. Table 1 shows the comment 
submissions by commentor name. Table 2 provides the number of submissions that have been identified 
for each issue area. 


Note: This document is intended to provide clarity to commenters and stakeholders at this stage in the process. This document is 
not a decision document and does not supersede any resulting decision documents related to the Environmental Assessment. 
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TABLE 1 Index of Comment Submissions Sorted by Commenter Name 


Submission ID Organization Name Commenter Type 
BOEM-2023-0065-0173 Adrian Joyner Individual 
BOEM-2023-0065-0229 American Clean Power Association Business/Trade 


Association 
BOEM-2023-0065-DRAFT-0329 Anonymous Anonymous 
BOEM-2023-0065-0220 Anonymous Anonymous 
BOEM-2023-0065-0219 Anonymous Anonymous 
BOEM-2023-0065-0213 Anonymous Anonymous 
BOEM-2023-0065-0176 Anonymous Anonymous 
BOEM-2023-0065-0227 Bird Alliance of Oregon, Oregon Shores 


Conservation Coalition, Kalmiopsis Audubon 
Society, Surfrider Foundation, Oceana 


Advocacy Group 


BOEM-2023-0065-0186 BlueGreen Alliance Advocacy Group 
BOEM-2023-0065-0174 Brady Vandenson Individual 
BOEM-2023-0065-0191 Christine Psyk Individual 
BOEM-2023-0065-0129 Christopher Cameron Individual 
BOEM-2023-0065-0225 Confederated Tribes of Coos, Lower Umpqua & 


Siuslaw Indians 
Tribal Government 


LETTER-0002 Confederated Tribes of Coos, Lower Umpqua and 
Siuslaw Indians 


Tribal Government 


BOEM-2023-0065-0224 Confederated Tribes of Grand Ronde Tribal Government 
BOEM-2023-0065-0171 Confederated Tribes of Siletz Indians Tribal Government 
BOEM-2023-0065-0234 Confederated Tribes of the Umatilla Indian 


Reservation Department of Natural Resources 
Tribal Government 


LETTER -0001  Coquille Indian Tribe Tribal Government 
BOEM-2023-0065-0239 CRSOA/ PNWA Business/Trade 


Association 
LETTER -0003 Elk Valley Rancheria, California Tribal Government 
BOEM-2023-0065-0178 EPA Federal Agency 
BOEM-2023-0065-0182 Florence Prescott Individual 
BOEM-2023-0065-0187 Hans D. Radtke, Ph.D. Individual 
BOEM-2023-0065-DRAFT-0344 Johanna Hobart Crane Individual 
BOEM-2023-0065-0140 Justin Myers Individual 
BOEM-2023-0065-0195 Kalmiopsis Audubon Society Advocacy Group 
BOEM-2023-0065-0212 Karie Silva Individual 
BOEM-2023-0065-0194 Lincoln County Board of Commissioners Local Government 
BOEM-2023-0065-0177 Lloyd Vivola Individual 
BOEM-2023-0065-0147 Lord Maitreya Individual 
BOEM-2023-0065-0168 Luis Aroche Individual 
BOEM-2023-0065-0233 Makah Tribal Council, Makah Indian Tribe Tribal Government 
BOEM-2023-0065-0155 Marney Reed Individual 
BOEM-2023-0065-0203 Maxwell Berth Advocacy Group 
BOEM-2023-0065-0204 Michael Graybill Individual 
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Submission ID Organization Name Commenter Type 
BOEM-2023-0065-0198 Midwater Trawlers Cooperative Professional 


Association 
BOEM-2023-0065-0137 Midwater Trawlers Cooperative Professional 


Association 
BOEM-2023-0065-0154 MJ LaBelle Individual 
BOEM-2023-0065-0238 National Wildlife Federation, et al. Advocacy Group 
BOEM-2023-0065-DRAFT-0252 Nicholas Fritch Individual 
BOEM-2023-0065-0218 NOAA Federal Agency 
BOEM-2023-0065-0196 Oceana Advocacy Group 
BOEM-2023-0065-0184 Oregon Coast Alliance Advocacy Group 
BOEM-2023-0065-0209 Oregon Coast Visitors Association, Inc. Advocacy Group 
BOEM-2023-0065-0217 Oregon Department of Fish and Wildlife State Government 
BOEM-2023-0065-0230 Oregon Department of State Lands State Government 
BOEM-2023-0065-0240 Oregon Trawl Commission Business/Trade 


Association 
BOEM-2023-0065-0138 Oregon Trawl Commission Business/Trade 


Association 
BOEM-2023-0065-0214 Pacific Fishery Management Council Law-appointed 


Council 
BOEM-2023-0065-0236 Pacific Merchant Shipping Association (PMSA) Business/Trade 


Association 
BOEM-2023-0065-0190 Pacific Whiting Conservation Cooperative Business/Trade 


Association 
BOEM-2023-0065-0183 Paul Benecki (Personal) Individual 
BOEM-2023-0065-0188 Phyllis Thompson Individual 
BOEM-2023-0065-0231 Protect the Coast PNW Advocacy Group 
BOEM-2023-0065-0156 Richard Emery Individual 
BOEM-2023-0065-0206 Rick Eichstaedt Tribal Government 
BOEM-2023-0065-0223 RODA Advocacy Group 
BOEM-2023-0065-0207 Ron Willing Individual 
BOEM-2023-0065-0134 Ryan Hyke Individual 
BOEM-2023-0065-DRAFT-0457 Santa Ynez Band of Chumash Indians Tribal Government 
BOEM-2023-0065-0208 Scott Winner Individual 
BOEM-2023-0065-0192 Shannon Christopher Individual 
BOEM-2023-0065-0235 South Coast Energy Ventures LLC Industry 
BOEM-2023-0065-DRAFT-0342 Sue Selbie Individual 
BOEM-2023-0065-0226 T. S. Individual 
BOEM-2023-0065-0221 The Nature Conservancy Advocacy Group 
BOEM-2023-0065-USFWS U.S. Fish and Wildlife Service Federal Agency 
BOEM-2023-0065-0202 Washington Dungeness Crab Fisherman's 


Association 
Business/Trade 
Association 


BOEM-2023-0065-0232 Washington Dungeness Crab Fishermen's 
Association 


Business/Trade 
Association 


BOEM-2023-0065-0241 West Coast Pelagic Conservation Group Business/Trade 
Association 


BOEM-2023-0065-0205 West Coast Pelagic Conservation Group Advocacy Group 
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Submission ID Organization Name Commenter Type 
West Coast Seafood Processors Association Business/Trade 


Association 
World Shipping Council Business/Trade 


Association 
WS Carpenters Individual 
Columbia River Crab Fisherman’s Association Business/Trade 


Association 
Rogue Climate Advocacy Group 


BOEM-2023-0065-0237 


BOEM-2023-0065-0185 


BOEM-2023-0065-0130 
LETTER -0004* 


BOEM-2024-0022-0054* 


BOEM-2024-0022-0060* National Wildlife Federation et al. Advocacy Group & 
Tribal Government 


LETTER -0005* Coquille Indian Tribe Tribal Government 
LETTER -0006* Confederated Tribes of the Umatilla Indian 


Reservation / Confederated Tribes of Warm Springs 
Tribal Government 


LETTER-0007* Confederated Tribes of Siletz Indians Tribal Government 
Note:  * Some responses in the docket were received after the comment deadline; although these comments may not be 


described in this summary, substantive issues raised are reflected within the EA when practicable. 
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TABLE 2 Submissions, by Issue 


Issue 
Number Issue Title Total 


Submissions 
1 Background 0 
1.1 Purpose and need 4 
1.2 Statutory authority 5 
1.3 Other comments on background 0 
2 Proposed Action and Alternatives 0 
2.1 Proposed Action 3 
2.2 No Action Alternative 3 
2.3 Alternatives considered but not analyzed further 4 
2.4 Information considered in developing the environmental assessment 13 
2.5 Foreseeable activities and assumptions for the Proposed Action 32 
2.6 Impact-producing factors 9 
2.7 Offshore activities and resources eliminated from further consideration 2 
3 Affected Environment and Environmental Impacts 15 
3.1 Geology 4 
3.2 Air Quality 4 
3.3 Marine and Coastal Habitats and Associated Biotic Assemblages 22 
3.4 Marine Mammals and Sea Turtles 32 
3.5 Coastal and Marine Birds 22 
3.6 Socioeconomics 22 
3.7 Commercial Fishing 18 
3.8 Recreation and Tourism 5 
3.9 Environmental Justice 3 
3.10 Tribes and Tribal Resources 7 
3.11 Historic Properties 3 
4 Consultation and Coordination, and Stakeholder Comments 1 
4.1 Public Involvement 7 
4.2 Consultation 4 
4.2.1 Endangered Species Act (ESA) and Marine Mammal Protection Act (MMPA) 3 
4.2.2 Essential Fish Habitat (EFH) Consultation 1 
4.2.3 Coastal Zone Management Act (CZMA) 0 
4.2.4 National Historic Preservation Act (NHPA) 4 


Tribal Coordination and Government-to-Government Consultations with Federally 
4.2.5 Recognized Tribal Nations 13 
5 Other Comments 0 
5.1 Comments on the Timeline 14 
5.2 Comments on the Public Comment Process/Engagement 10 
5.3 Request to Extend the Public Comment Period 11 
6 General Comments 0 
6.1 General Support 13 
6.2 General Opposition 12 
6.3 Mixed/Other General Topics 9 
7 Out-of-Scope Comments 20 


Note: This document is intended to provide clarity to commenters and stakeholders at this stage in the process. This document is 
not a decision document and does not supersede any resulting decision documents related to the Environmental Assessment. 


APPENDIX B B-9 







          


 


  


  


           


    


    


   
        


    
      


 
      


  


 


     
 


    
       


   


  
       


     
    


   
   


   


 
     


      


  


     


     
       


 
      
         
    
  
         


Public Comment Summary and Report 2024 – Oregon Wind Energy Areas 


B-2. BACKGROUND 


Comments associated with this issue are included in the subsections below. 


B-2.1 Purpose of and Need for the Proposed Action 


Approximately four commenters discussed this issue. 


A commenter expressed general opposition to project construction, while another commenter 
expressed concern that BOEM failed to articulate a need for the proposal in the Draft EA.2 Another 
commenter wrote that neither the purpose nor need were adequately addressed in the Draft EA and 
intimated that such lack violates the National Environmental Policy Act (NEPA).3 


In addition to their suggestion that offshore wind is an important part of mitigating climate change, 
another commenter noted that development of offshore wind under the Draft EA would ensure 
Federal and Oregon state energy goals are met.4 


Response: 


BOEM appreciates the full participation of the public in this process and the time put forward to make 
their perspectives known. BOEM collaborated with the Tribes; Federal, state, and local governments; 
non-governmental organizations (NGOs); fishery and maritime industries; offshore wind developers; and 
the public to select the final wind energy areas (WEAs) and create the Draft EA. BOEM acknowledges 
opposition to offshore wind development in the State of Oregon. 


The EA complies with the procedural and substantive requirements of NEPA, including a detailed 
discussion of the purpose of and need for the Proposed Action in Sections 1 and 2. As discussed in 
Section 2, the issuance of a lease only grants the lessee the exclusive right to conduct site 
characterization activities and submit to BOEM a Construction and Operation Plan (COP) for BOEM’s 
review. The issuance of a lease does not constitute an irreversible and irretrievable commitment of 
resources thereby requiring BOEM to consider the impacts associated with the siting, construction, and 
operation of any commercial wind power facilities. 


BOEM recognizes the important role that offshore wind can play in the effort to decrease greenhouse 
gas emissions and understands the need for efficient yet thorough vetting of these projects. Both Final 
WEAs combined would support approximately 3.1 gigawatts of wind energy capacity if fully developed. 


B-2.2 Statutory Authority 


Approximately five commenters discussed topics related to statutory authority. 


A commenter generally discussed its obligation to review BOEM’s EA under NEPA.5 Another 
commenter wrote that under NEPA, BOEM must limit the EA to 75 pages.6 Additionally, another 


2 M. Berth; M. Graybill. 
3 Confederated Tribes of Coos, Lower Umpqua & Siuslaw Indians. 
4 American Clean Power Association. 
5 EPA. 
6 Confederated Tribes of Coos, Lower Umpqua & Siuslaw Indians. 


Note: This document is intended to provide clarity to commenters and stakeholders at this stage in the process. This document is 
not a decision document and does not supersede any resulting decision documents related to the Environmental Assessment. 
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commenter stated that BOEM has the obligation, under the Outer Continental Shelf Lands Act 
(OCSLA), to ensure that leases do not interfere with “mixed uses” of the sea.7 


Another commenter stated that the following points of consideration should guide BOEM in the 
oversight and development of the offshore wind leases as per the Draft EA, all of which the 
commenter wrote are consistent with BOEM’s responsibilities under OCSLA: 


• Safety 
• Protection of the environment 
• Prevention of waste 
• Conservation of the natural resources of the OCS 
• Coordination with relevant Federal agencies 
• Protection of national security interests of the United States 
• Protection of correlative rights in the OCS 
• A fair return to the United States 
• Prevention of interferences with reasonable uses of the exclusive economic zone, the high 


seas,  and the t erritorial seas  
•  Other considerations.8 


One commenter stated that a Federal agency has a duty under NEPA to gather and evaluate new 
information relevant to the environmental impact of its actions and is required to monitor and 
enforce implementation of mitigation. The commenter asserted that agencies should create internal 
processes and implementing procedures to ensure that mitigation actions adopted in relation to a 
NEPA action are clearly documented and that monitoring and appropriate implementation plans are 
created to ensure identified mitigation actions are carried out. To ensure measurable performance 
standards, the commenter stated that the agency should also include the duration of agency action 
and mitigation measures within the decision document to ensure clarity regarding terms and 
procedure.9 


Response: 


The issuance of a lease only grants the lessee the exclusive right to conduct site characterization 
activities and submit to BOEM a COP, it does not constitute an irreversible and irretrievable 
commitment of resources thereby requiring BOEM to consider the impacts associated with the siting, 
construction, and operation of any commercial wind power facilities. Potential impacts from leasing are 
analyzed prior to BOEM’s decision to hold a lease sale and potential impacts from the construction, 
operation, and decommissioning of an offshore wind project are analyzed prior to a decision on a COP. 
This process ensures that details specific to potential impacts are available for analysis and evaluates 
impacts resulting from a proposed project to existing and reasonably near future uses of the coastal and 
ocean environment. Activities described in a COP would be evaluated later in a separate NEPA 
document tied to the level of potential impacts, likely an environmental impact statement (EIS). The 
NEPA process includes an analysis of the potential impacts and reflects, but is not limited to, required 
consultations with the appropriate Federal, Tribal, state, and local entities; public involvement including 


7 Pacific Merchant Shipping Association. 
8 BlueGreen Alliance. 
9 Santa Ynez Band of Chumash Indians 


Note: This document is intended to provide clarity to commenters and stakeholders at this stage in the process. This document is 
not a decision document and does not supersede any resulting decision documents related to the Environmental Assessment. 
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public meetings and comment periods; collaboration with the BOEM Oregon Intergovernmental 
Renewable Energy Task Force; and preparation of an independent, comprehensive, site- and project-
specific impact analysis using the best available information. 


BOEM is consistent with BOEM’s responsibilities under OCSLA and the related rule making code of 
Federal regulations. In particular, 30 CFR 585.610(a)(8) and 585.626(b)(15) require that the COP include 
project-specific information, which includes the proposal of mitigation measures to avoid, minimize, 
reduce, eliminate, and monitor environmental impacts. If an area is leased within one of the WEAs, 
mitigation and monitoring measures will be proposed in the lessee’s COP as part of the environmental 
review and incorporated into that lease area’s EIS. 


B-3. PROPOSED ACTION AND ALTERNATIVES 


Comments associated with this issue are included in the subsections below. 


B-3.1 Proposed Action 


Approximately three commenters discussed topics related to the Proposed Action. 


A commenter contended that BOEM’s finding that the Proposed Action would have nominal, if any, 
effects on marine and other resources off Oregon’s coast is not necessarily consistent with the 
findings outlined in the report. Here, the commenter stated that the Draft EA lacks specificity about 
marine resources and other resources.10 


Response: 


Findings, and level of specificity, inform the decision maker as to the potential impacts of the Proposed 
Action of issuance of a lease, which grants the lessee the exclusive right to conduct site characterization 
activities and submit to BOEM a COP. A discussion of impacts to resources from wind development was 
not included because BOEM is not considering, nor has project-specific information to consider, the 
impacts associated with the siting, construction, and operation of any commercial wind power facilities. 
In compliance with the procedural and substantive requirements of NEPA, detailed descriptions of 
potential impacts from the Proposed Action on marine and other resources are available in Section 3 of 
the EA. 


B-3.2 No Action Alternative 


Approximately three commenters discussed topics related to the No Action Alternative. 


A commenter stated that while the Draft EA includes an analysis on the impact from climate under 
the No Action Alternative―which the commenter added is consistent with the Council on 
Environmental Quality’s interim guidance―the commenter suggested that evaluating climate under 
the Proposed Action should complement the analysis under the No Action Alternative.11 Another 
commenter asserted that the Draft EA lacks adequate scope as it pertains to analyzing negative 


10 Oregon Department of Fish and Wildlife. 
11 EPA. 


Note: This document is intended to provide clarity to commenters and stakeholders at this stage in the process. This document is 
not a decision document and does not supersede any resulting decision documents related to the Environmental Assessment. 
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impacts of a proposed location. As a result, the commenter suggested that BOEM does not have 
sufficient basis to make a No Action Alternative recommendation.12 


Response: 


The Draft EA scope includes analysis of impacts associated with possible wind energy-related leasing and 
grant issuance, site assessment, and site characterization activities. BOEM’s discussion of climate under 
the No Action Alternative was sufficient because the potential contribution of the Proposed Action was 
often not measurable when compared with the impact to a resource from climate change. 


With regard to issues of scope, issuance of a lease only grants the lessee the exclusive right to conduct 
site characterization activities and submit a COP to BOEM; it does not constitute an irreversible and 
irretrievable commitment of resources and thereby requiring BOEM to consider at a later point the 
impacts associated with the siting, construction, and operation of any commercial wind power facilities. 
BOEM remains committed to using the best available science and stakeholder input to guide decision-
making and ensure offshore wind development is compatible with the protection of marine and other 
resources. 


B-3.3 Alternatives Considered but not Analyzed Further 


Approximately four commenters discussed topics related to alternatives considered but not analyzed 
further. 


A commenter urged BOEM to ensure at least one of the alternatives analyzed in the Final EA is 
consistent with the biological assessment included in the Proposed Action. In particular, the 
commenter discussed the 10-knots-or-less speed limit on vessels during survey activities.13 


Another commenter stated that, while NEPA obliges BOEM to consider a wide array of alternatives 
and identify whether said alternatives would minimize the potential for negative impacts, the agency 
only considered the proposed and no action alternatives. Here, the commenter expressed skepticism 
over BOEM’s justification, asserting that BOEM did not consider actions proposed in other comment 
periods.14 


Likewise, another commenter stated that BOEM’s Proposed Action was not considered in 
juxtaposition to an “Environmentally Preferred Alternative,” reasoning that BOEM did not take into 
account the following considerations, as the commenter believes is required under NEPA: 


• Fulfilling the responsibilities of each generation as trustee of the environment for succeeding 
generations 


• Assuring for all generations safe, healthful, productive, and esthetically and culturally 
pleasing surroundings 


• Attaining the widest range of beneficial uses of the environment without degradation, risk of 
health or safety, or other undesirable and unintended consequences 


12 Washington Dungeness Crab Fishermen’s Association. 
13 NOAA. 
14 National Wildlife Federation et al. 


Note: This document is intended to provide clarity to commenters and stakeholders at this stage in the process. This document is 
not a decision document and does not supersede any resulting decision documents related to the Environmental Assessment. 
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• Preserving important historic, cultural, and natural aspects of our national heritage and 
maintaining, wherever possible, an environment that supports diversity and variety of 
individual choice 


• Achieving a balance between population and resource use that will permit high standards of 
living and a wide sharing of life’s amenities 


• Enhancing the quality of renewable resources and approaching the maximum attainable 
recycling of depletable resources.15 


Response: 


BOEM is considering adding a lease stipulation to include a speed limit of 10 knots or less for vessels 
associated with survey activities within the action area, which would apply to vessels transiting between 
a port and the survey site. This speed limit arose out of consultations regarding the Endangered Species 
Act (ESA). The purpose of this speed limit would be to minimize potential impacts on marine mammals 
and other sensitive marine species during the survey activities. However, lease stipulations will not be 
finalized until the Final Sale Notice and leases are developed. 


As Section 2.3 of the EA states, because the Proposed Action will not result in the approval of a wind 
energy facility and is expected to result only in site assessment and site characterization activities, BOEM 
has not identified any additional action alternatives that could result in meaningful differences in 
impacts to the various resources analyzed in this document. Public comments from the Draft WEAs 
suggested the exclusion of seafloor areas that could potentially have hard substrate, chemosynthetic 
communities, or other unique and fragile habitats. The Area Identification Memorandum acknowledges 
there will likely be multiple seafloor areas where leaseholders will be excluded from placing structures 
to avoid protected habitats and so is only issuing one lease in the Brookings WEA to account for the 
protection of this resource. This EA considers a total number of devices that accounts for additional 
sampling and surveying anticipated to consider seafloor disturbances and multiple cable corridors in and 
around the WEAs. Alternatives that do not meet the purpose of and need for the Proposed Action are 
not considered in a NEPA analysis; thus, alternate methods of combating climate change suggested in 
public comments, such as reducing energy use, implementing other forms of energy development such 
as nuclear or solar, or including water desalinization plants on wind energy platforms are not evaluated 
in this EA. Other factors identified by the comments are more relevant considerations of an EIS or 
required in a State of California environmental impact report process. 


B-3.4 Information Considered in Developing the Environmental Assessment 


Approximately 13 commenters discussed topics related to information considered in developing the 
EA. 


15 Oregon Trawl Commission. 
Note: This document is intended to provide clarity to commenters and stakeholders at this stage in the process. This document is 


not a decision document and does not supersede any resulting decision documents related to the Environmental Assessment. 
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General information 


A commenter recommended BOEM include a reference to the Pacific Hake/Whiting Treaty in 
Appendix B, Section B-2.4.16Another commenter wrote that BOEM did not consider the impacts of 
the proposal on small marinas and ports near Bandon, Winchester Bay, Reedsport, and Florence.17 


Another commenter wrote that under NEPA, adequate site assessments and robust environmental 
impact reviews are required for BOEM to move forward with the proposal.18 


Public comments 


Another commenter expressed concern over what the commenter suggested was BOEM’s inadequate 
consideration of comments submitted in response to the agency’s Notice of Intent to Prepare an 
Environmental Assessment. Here, the commenter wrote that the 144 commenters who submitted 
comments during that stage had furnished BOEM with adequate data and information that was not 
considered in the Draft EA.19Consequently, another commenter wrote that BOEM should have 
considered comments submitted during the scoping period.20 


Modeling and survey data 


A commenter discussed the general importance of site assessments, adding that the following points 
should guide any comprehensive assessment related to offshore wind development: 


• Bathymetric surveys 
• Geophysical surveys 
• Geotechnical investigations 
• Metocean data 
• Environmental surveys 
• Cultural and archaeological surveys 
• Infrastructure and resource assessment 
• Data analysis and reporting  
•  Stakeholder engagement.21 


Other information 


A commenter urged BOEM to consider minimizing site assessments impacts, discussed structure of 
service trust resources, and suggested that BOEM limit proliferation of invasive species as part of the 
agency’s analysis under the EA. With respect to invasive species, the commenter expressed skepticism 
about Section 3.3.2.3 of the EA, where BOEM reported low potential for invasive species to have 
adverse effects on the areas subject to the EA. Here, the commenter wrote that invasive species may 


16 Pacific Whiting Conservation Cooperative. 
17 K. Silva. 
18 Confederated Tribes of the Umatilla Indian Reservation Department of Natural Resources. 
19 The Nature Conservancy. 
20 National Wildlife Federation et al. 
21 Elk Valley Rancheria, California. 


Note: This document is intended to provide clarity to commenters and stakeholders at this stage in the process. This document is 
not a decision document and does not supersede any resulting decision documents related to the Environmental Assessment. 
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be unintentionally introduced via the following ways, all of which the commenter urged BOEM to 
assess more thoroughly: 


• Buoy hulls and anchoring systems 
• The size and number of vessels and the number of trips thereof BOEM forecasts because of 


the lease area and the potential for ballast release and hull biofouling 
• Lost survey equipment 
• Decontamination and cleaning of buoys, mooring lines, cables, and anchors. 


The commenter also noted that BOEM should require lessees to investigate whether federally 
protected or listed species are within, or could be impacted by, the lease areas. Lastly, the commenter 
recommended more thorough consideration and analysis of onshore cable routes and related 
infrastructure.22 


Response: 


Regarding the comment about the need for site assessments, BOEM’s environmental analysis is focused 
on the effects of site characterization and site assessment activities expected to take place after the 
issuance of commercial wind energy leases. BOEM reviewed all submissions of additional data and 
citations and included into the document only when central to the analysis of the resource. 


The EA added small marinas and ports near Bandon, Winchester Bay, Reedsport, and Florence into the 
analysis. 


BOEM does briefly consider non-native and invasive species in the EA. BOEM is considering adding lease 
stipulations to protect against invasive species, which would require lessees to include a species 
management component in their survey plans describing actions the lessee will take to avoid the spread 
of these organisms, and to decontaminate equipment and materials used in the marine environment. 
However, these will not be finalized until the Final Sale Notice and leases are developed. 


Regarding concern related to BOEM’s consideration of public comments, it must be noted that BOEM 
received many comments asking for further evaluation of potential impacts related to future offshore 
wind development itself, which is outside of the scope of this EA. 


Stakeholder engagement is a focus of BOEM’s renewable energy program, which includes several 
processes to enhance outreach, coordination, and collaboration. BOEM established Intergovernmental 
Renewable Energy Task Forces, which consist of federally recognized Tribes, Federal agencies, and states 
and local governments to maximize coordination with governmental partners. BOEM engages with the 
public at multiple steps in the lease sale and environmental review processes, holding scoping meetings, 
public meetings, and most recently the Oregon Proposed Lease Sale Public Auction Seminar and four 
public meetings on the Draft EA and proposed sale notice (PSN). BOEM outlines numerous opportunities 
for public engagement on its website and actively seeks public comments and feedback through both its 
formal notices in the Federal Register and also through various outreach efforts. BOEM encourages and 
welcomes all public participation and supports conservation activities informed by regional experts and 
stakeholders alike. 


22 U.S. Fish and Wildlife Service. 
Note: This document is intended to provide clarity to commenters and stakeholders at this stage in the process. This document is 


not a decision document and does not supersede any resulting decision documents related to the Environmental Assessment. 
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BOEM recognizes its’ unique legal relationship with Tribal Nations set forth in the Constitution of the 
United States, treaties, statutes, and court decisions, and therefore, consultation with a Tribal Nation 
must recognize the government-to-government relationship between the Federal government and 
Tribal Nations. BOEM acknowledges that Tribal Nations possess special expertise and BOEM will 
continue to consult with Tribal Nations and, as appropriate, their representatives, including the Tribal 
Historic Preservation Officer, regarding offshore wind projects on the OCS. 


B-3.5 Foreseeable Activities and Assumptions for the Proposed Action 


Approximately 32 commenters discussed foreseeable activities and assumptions for the Proposed 
Action. 


BOEM must prepare an EIS or PEIS 


Many commenters asserted that BOEM needs to prepare an EIS for wind energy development 
offshore the Oregon Coast.23 Several commenters said that BOEM cannot separate the analysis of 
site characterization activities from the reasonably foreseeable outcome of actual development and 
construction.24 A commenter added that BOEM’s current process means that there will be no EIS 
weighing whether the “environmental insults” and cumulative effects of wind leasing in this area are 
acceptable.25 


Several commenters encouraged BOEM to conduct a programmatic environmental impact statement 
(PEIS) to consider cumulative impacts of offshore wind development along the entire West Coast.26 


Foreseeable activities 


A commenter said that it is within the scope of this NEPA analysis to disclose and analyze the future 
actions that are reasonably foreseeable, including the development of wind energy infrastructure 
such as cable corridors, power transmission lines to the land, and re-development of the Port of 
Coos Bay. The commenter also said that indirect and cumulative effects are required by NEPA to be 
considered as part of the reasonably foreseeable actions stemming from BOEM’s leasing and survey 
actions.27 Another commenter agreed, saying that the Draft EA fails to fully consider the impacts of 
site characterization for the siting of subsea cable corridors and contains no discussion of how 
BOEM intends to coordinate with the State of Oregon for cable corridors extending beyond the 


23 L. Maitreya; Oregon Coast Alliance; RODA; Bird Alliance of Oregon, Oregon Shores Conservation 
Coalition, Kalmiopsis Audubon Society, Surfrider Foundation, Oceana; Washington Dungeness Crab 
Fishermen's Association; Oregon Trawl Commission; West Coast Pelagic Conservation Group; 
Confederated Tribes of Coos, Lower Umpqua & Siuslaw Indians; National Wildlife Federation et al.; 
Confederated Tribes of the Umatilla Indian Reservation Department of Natural Resources.
24 L. Maitreya; M.J. LaBelle; M. Reed; R. Emery [Form Letter Master]; S. Christopher; Bird Alliance of 
Oregon, Oregon Shores Conservation Coalition, Kalmiopsis Audubon Society, Surfrider Foundation, 
Oceana; Confederated Tribes of Coos, Lower Umpqua & Siuslaw Indians; Santa Ynez Band of Chumash 
Indians; Confederated Tribes of the Umatilla Indian Reservation Department of Natural Resources.
25 Oregon Coast Alliance. 
26 Oregon Trawl Commission; L. Vivola; M. Reed; R. Emery [Form Letter Master]; RODA; Kalmiopsis 
Audubon Society; Oceana; Midwater Trawlers Cooperative; Washington Dungeness Crab Fisherman’s 
Association; National Wildlife Federation, et al.; Bird Alliance of Oregon, Oregon Shores Conservation 
Coalition, Kalmiopsis Audubon Society, Surfrider Foundation, Oceana.
27 Confederated Tribes of Coos, Lower Umpqua & Siuslaw Indians. 


Note: This document is intended to provide clarity to commenters and stakeholders at this stage in the process. This document is 
not a decision document and does not supersede any resulting decision documents related to the Environmental Assessment. 
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WEAs into state waters. The commenter added that climate change must be included as a reasonably 
foreseeable planned action and that the reasonably foreseeable planned actions in Appendix D 
should include quantifiable metrics for evaluating cumulative impacts.28 


A commenter recommended that any easements for converter stations be placed inside the confines 
of the WEAs so as not to disrupt fishing activities outside and shoreward of the WEAs.29 


A commenter expressed concern about ongoing impacts on fishing and the marine environment from 
survey activities. The commenter said that, while lessees are required to submit geological and 
geophysical survey information in site assessment plans, these survey activities are not governed by 
or authorized under any EA. The commenter added that this survey equipment “is known to cause 
harm to commercially and recreationally important fish stocks.”30 Another commenter said that site 
characterization surveys should include invertebrate taxa and that invasive species management 
should be included in construction and operation plans, among other items.31 


A commenter said that BOEM should provide in the Final EA some estimate of the activities that are 
reasonably foreseeable to assess the impacts of site assessment and site characterization activities 
more accurately. The commenter requested the opportunity to review and provide input on each 
lessees’ approach to equipment decommissioning so that they can ensure complete removal of all 
anchors and other equipment. The commenter also requested the opportunity to review and provide 
input on draft plans for site characterization surveys and site assessment activities so that specific 
issues regarding species take can be addressed.32 


A commenter said that the foreseeable activities and assumptions for the Proposed Action may be 
inaccurate and expressed concern that failing to accurately reflect reasonably foreseeable activities 
could delay site assessment and site characterization activities. The commenter also expressed 
concern that the Draft EA is too specific with respect to descriptions of equipment such as buoys and 
geophysical equipment, recommending that BOEM allow deviations to account for the use of new or 
different technology.33 


A commenter recommended that BOEM require developers to use the full five years of data 
collection time so that they are able to capture data from different seasons and ecological regimes to 
understand the full range of conditions and assess levels of uncertainty. The commenter also 
addressed monitoring activities, commenting that site assessments should measure and monitor 
ocean currents and upwelling phenomena, additional species beyond protected species should be 
monitored, and monitoring protocols should be specified in the Final EA, among other issues.34 


28 National Wildlife Federation, et al. 
29 West Coast Seafood Processors Association. 
30 RODA. 
31 U.S. Fish and Wildlife Service. 
32 Oregon Department of Fish and Wildlife. 
33 American Clean Power Association. 
34  The Nature Conservancy.  


Note: This document is intended to provide clarity to commenters and stakeholders at this stage in the process. This document is 
not a decision document and does not supersede any resulting decision documents related to the Environmental Assessment. 
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A commenter said that there is no estimated community economic impact information specific to the 
fishing and related industries in the Draft EA 35 


Regulatory authority and permitting of foreseeable activities 


A commenter said that there is confusion regarding which entities will regulate subsequent activities, 
given that BOEM’s regulatory authority is limited to the OCS, site characterization activities will 
take place in both Federal waters and state waters shoreward of these Federal waters, and lessees 
will need to obtain state permits related to the siting of cable routes, landing sites, and related 
onshore facilities. The commenter recommended that the mechanisms and entities authorizing 
activities shoreward of the Federal waters be identified in the Final EA.36 


Response: 


BOEM’s regulations follow the Council on Environmental Quality’s (CEQ) NEPA regulations to analyze 
impacts related to the Federal actions. NEPA review occurs twice in the leasing process; potential 
impacts from leasing are analyzed prior to BOEM’s decision to hold a lease sale and potential impacts 
from the construction, operation, and decommissioning of an offshore wind project are analyzed prior 
to a decision on a COP. An EA was selected for the Oregon leasing action and is consistent with BOEM’s 
prior leasing actions offshore other states, because EAs are typically conducted when a proposed action 
is expected to have less than significant environmental impact. BOEM currently issues EIS’s as a part of 
each COP received because EISs are done for projects with potentially significant environmental 
consequences. This process ensures details specific to potential impacts are available for analysis. 


The Oregon EA evaluated impacts resulting from Proposed Action to existing and reasonably near future 
uses of the coastal and ocean environment using Appendix D as a description of those uses. Potential 
Port of Humboldt or Port of Long Beach offshore wind related construction were not considered 
because they are not approved activities and have only just initiated NEPA and other environmental 
permitting processes. Cumulative effects evaluation of the natural and human environment, with the 
uses outlined in Appendix D and including climate impacts, are considered in Section 3.12. 


The Proposed Action considers the surveys and sampling necessary to collect data prior to multiple 
potential cable corridors, for example geotechnical coring or seafloor sample collections of ocean 
currents or biology. The EA does not authorize or approve specific cable corridors or easements at this 
stage. The approval of the final cable corridor(s) will be part of a COP submission and part of a future 
NEPA analysis and subject to Coastal Zone Management Act approvals, and consultations with Tribes 
and Federal Agencies. The Final EA added language to clarify cable corridors in the Proposed Action. 


BOEM has the authority to evaluate the environmental effects of offshore energy development activities 
that occur on OCS under OCSLA. However, the activities that occur within state waters fall under state 
jurisdiction, and thus are the responsibility of the state authority. Details of BOEM’s processes and 
timelines were added into the Oregon EA. Other agencies and entities that had a related role in the 
Proposed Action are described in Section 4. 


The analysis of specific equipment is intended to provide a scenario that lends itself to meaningful 
analysis, prior to knowing which types of equipment will actually be used. However, to the extent 


35 H. Radtke. 
36 Oregon Department of Fish and Wildlife. 


Note: This document is intended to provide clarity to commenters and stakeholders at this stage in the process. This document is 
not a decision document and does not supersede any resulting decision documents related to the Environmental Assessment. 
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possible, BOEM uses conservative estimates of potential impacts to account for a range of potential 
outcomes. The amount of data gathering that takes place after a lease is issued depends on a number of 
factors and is ultimately intended to ensure that there is sufficient data available to make an informed 
decision on a COP. BOEM provides guidance at BOEM.gov to further explain the regulatory 
requirements of data collection for COPs. Gathering sufficient data may not take the entire five years in 
every case. 


BOEM mentions non-native species briefly in the EA and is considering adding lease stipulations to 
protect against invasive species, which would require lessees to include a species management 
component in their survey plans describing actions the lessee will take to avoid the spread of these 
organisms, and to decontaminate equipment and materials used in the marine environment. However, 
these will not be finalized until the Final Sale Notice and leases are developed. 


Economic impacts are considered in Section 3.6 through 3.8. 


Fishing activities were considered throughout the WEA development process, including with the Call for 
Information and Nominations and during BOEM’s area identification process, to ensure that major 
conflicts are identified and minimized to the extent practicable. This effort includes collaboration with 
National Oceanic and Atmospheric Administration’s (NOAA) National Centers for Coastal Ocean Science 
(NCCOS), the National Marine Fisheries Service (NMFS), Oregon State agencies, and outreach to fishing 
individuals and groups, including the Pacific Fishery Management Council (PFMC), to identify the areas 
of least conflict. Section 3.7 and Appendix F illustrates the suitability of fisheries activity in the Coos Bay 
and Brookings WEAs displayed as relative values determined by NMFS and the Oregon Department of 
Fish and Wildlife (ODFW). The WEAs avoided 98% of the areas NMFS and ODFW recommended for 
exclusion. Further outreach and consideration of fishing issues will continue throughout BOEM’s 
offshore wind authorization process. 


BOEM notes that several Tribal Nations, stakeholders, and the Ad Hoc Marine Planning Committee 
(Committee) of the PFMC recommend a U.S. West Coast-wide programmatic EIS and focus on a 
cumulative effects analysis of all wind energy proposed areas. Fishing focused groups advocate taking 
into consideration all areas closed to fishing on all commercial and recreational fisheries, fishing 
communities, and impacts on domestic seafood production (including port-based, fishery-specific 
facilities and related services). NEPA requires that BOEM consider actions that it has jurisdiction for and 
actions that are ripe for analysis and review. The Oregon EA considers the Federal action and 
information relevant to that action. BOEM initiated a programmatic EIS of the five wind leases offshore 
California in December 2024 and recommends that this process be considered if Oregon leases are 
issued and aa a topic for further coordination and discussion. 


B-3.6 Impact-Producing Factors 


Approximately nine commenters discussed topics related to impact-producing factors. 


Several commenters expressed concern over the level of analysis and weight given to the impacts of 
covered activities in the EA and what threats they pose to important habitats and environmental 


Note: This document is intended to provide clarity to commenters and stakeholders at this stage in the process. This document is 
not a decision document and does not supersede any resulting decision documents related to the Environmental Assessment. 
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resources.37 One commenter specifically wrote that the Draft EA’s determinations of “minor” or 
“negligible” might not be representative of accurate, recent, and scientifically sound data.38 


A commenter noted the particular importance for BOEM to address the concerns raised in the 
lawsuit filed by the Morro Bay and Port San Luis Fishermen against the California State Land 
Commission in February 2024.39 


A commenter contended that BOEM’s previous Request for Information asking for potential 
mitigation from offshore wind is an acknowledgement that the WEAs will produce foreseeable and 
significant negative and unmitigable impacts.40 


A commenter said that BOEM’s specific assertion of minimal threats to marine mammals and sea 
turtles is not backed by sufficient evidence, and the assertion that species would recover completely 
after the completion of covered activities is not certain.41 


A few commenters raised concerns over collisions and allisions involving vessels associated with 
survey work, moored objects (such as buoys), and marine mammals, which could all lead to damage 
or loss of materials, spillage of petroleum, and harm to marine creatures. Commenters said that 
these situations could create harm to habitats, increase marine debris, and create dangerous 
circumstances for crews aboard vessels.42 


Some commenters requested adequate mitigation measures or impact minimization measures.43 A 
commenter representing a form letter campaign recommended a series of requirements to limit some 
of the impacts related to activities covered by the EA, including the following: 


• Imposing speed restrictions on vessels to reduce risk of collisions 
• Limiting underwater noise to the fullest extent practicable 
• Operating autonomous underwater vehicles for surveys in water deeper than 100 meters to 


prevent damage to the seafloor.44 


One commenter wrote in support of the impact assessment and scope of the Draft EA and stated that 
any impacts related to activities beyond site characterization and assessment would be inappropriate 
at this stage of the project. Furthermore, the commenter cited a court case from 2021 (Fisheries 
Survival Fund v. Haaland) that upheld that granting leases still allows for BOEM to disapprove 


37 Santa Ynez Band of Chumash Indians; West Coast Seafood Processors Association; Washington 
Dungeness Crab Fishermen’s Association; R. Eichstaedt; R. Emery [Form Letter Master], M.J. LaBelle; L. 
Maitreya.
38 West Coast Seafood Processors Association. 
39 R. Eichstaedt. 
40 Washington Dungeness Crab Fishermen’s Association. 
41 L. Maitreya. 
42 L. Maitreya; M.J. LaBelle; R. Emery [Form Letter Master]. 
43 Washington Dungeness Crab Fishermen’s Association; R. Eichstaedt; R. Emery [Form Letter Master], 
M.J. LaBelle. 
44 R. Emery [Form Letter Master]. 


Note: This document is intended to provide clarity to commenters and stakeholders at this stage in the process. This document is 
not a decision document and does not supersede any resulting decision documents related to the Environmental Assessment. 
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offshore wind development, and therefore does not constitute an “irreversible and irretrievable 
commitment of resources,” which would require a more comprehensive NEPA review.45 


Response: 


This EA is a preliminary analysis used to determine whether the proposed Federal action is likely to have 
significant environmental impacts. Determinations of negligible, minor, and moderate are not a focus of 
the document but meant to further describe the intensity and duration of impacts across different 
resources. These terms are more clearly explained in the Finding of No Significant Impact document. 


Appendix E of the EA, Best Management Practices for Operations on the Pacific Outer Continental Shelf, 
describes protection measures that are considered part of the Proposed Action and is generally 
consistent with BOEM’s Biological Assessment (BA) and Essential Fish Habitat Assessment documents. A 
Letter of Concurrence from NMFS to BOEM, dated July 12, 2024, contains for more information on 
potential impacts to listed species, and measures employed to minimize and avoid these impacts in 
compliance with Section 7 of the ESA. 


BOEM acknowledges the potential for marine mammal and sea turtle impacts during project 
construction and operation, including the risk of vessel strike, entanglement, noise disturbance, and 
displacement. However, BOEM believes that through the WEA development process, substantial efforts 
have been made to avoid as much overlap with critical habitat and biologically important areas (BIAs) as 
possible. BOEM’s current understanding of marine mammal use of Oregon coastal waters includes the 
following: a) gray whale migratory routes are most dense within 6.9 miles from shore; b) Southern 
Resident killer whale habitat occurs within 11.5 miles from shore along the Oregon coastline to 656 feet 
(200 meters) water depths; c) humpback whales are generally concentrated in water depths up to 328 
feet (100 meters), with highest densities occurring near the Farallones, offshore central California and in 
Monterey Bay. A map of the gray whale migration corridor and the Southern Resident killer whale 
critical habitat is available on OroWindMap. Other ESA-protected species include sperm, blue, fin, and 
sei whales, which will be further considered during the planning and leasing process. The Oregon EA, 
Section 2.3.4.1 “Allisions and Collisions,” discusses potential impacts on transiting vessels with offshore 
wind site assessment activities and infrastructure such as meteorological buoys. In addition, it discusses 
U.S. Coast Guard (USCG)-required marking and lighting for navigational safety purposes. 


Design and location of wind turbines will be proposed by potential lessees at the construction and 
operations phase after lease issuance and site assessments are carried out. A future environmental 
review will be conducted at the construction and operations phase, which will present the analysis of 
potential impacts of wind turbines on vessel safety and navigation. 


BOEM generally will not comment on lawsuits between state governments and stakeholders. 


B-3.7 Offshore Activities and Resources Eliminated from Further 
Consideration 


Approximately two commenters discussed topics related to offshore activities and resources 
eliminated from further consideration. 


45 American Clean Power Association. 
Note: This document is intended to provide clarity to commenters and stakeholders at this stage in the process. This document is 


not a decision document and does not supersede any resulting decision documents related to the Environmental Assessment. 
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One commenter noted a concern that impacts on bats were deemed negligible and being eliminated 
from consideration within the Draft EA. The commenter said that BOEM has listed the bats as being 
part of the surveying process, and previous acoustic surveys have found 15 different species of bats 
off the coast of California. The commenter noted that while the migration season in which bats will 
overlap with the WEAs is short, Hoary bats have been observed within the Humboldt lease area. The 
commenter stated that bats are facing sharp declines in the western United States, which warrant 
extra caution around any activities that could further put their population levels at risk and 
recommended imposing anti-roost measures (similar to those for birds) and lighting restrictions on 
any metrological buoys or relevant vessels used for surveying.46 


Response: 


Bats are impacted by onshore wind facilities and BOEM is funding several tracking studies to investigate 
the presence of bat species offshore, prior to offshore construction. Bats are not expected to be 
impacted by the Proposed Action so, primarily due to page limits, information regarding bats was moved 
to Appendix C. BOEM is considering adding an Avian and Bat Monitoring Plan as a lease stipulation. 
However, lease stipulations will not be finalized until the Final Sale Notice and leases are developed. 
Even when bats are encountered during surveys or other Proposed Action activities, the potential for 
any negative impacts on bats is extremely limited because the proposed activities are mainly in the 
marine and underwater environment. Environmental analyses under NEPA are meant to concentrate on 
the issues that are truly relevant to the action in question, rather than amassing unnecessary detail (40 
CFR 1500.1(b)). BOEM made no adjustments to the EA itself, nor to remedial measures targeted towards 
bats, but continues to include consideration of bats in its analyses of any future Federal authorizations 
related to offshore wind development on the Oregon OCS. 


B-4. AFFECTED ENVIRONMENT AND ENVIRONMENTAL IMPACTS 


Approximately 15 commenters discussed topics related to the affected environment and 
environmental impacts. 


General comments 


A commenter stated that BOEM has failed to take a “hard look” at the environmental consequences 
of the Proposed Action as required by NEPA. The commenter said that the Draft EA’s general 
statements about possible effects that are not supported by more thorough analysis do not satisfy the 
hard look requirement. The commenter also took issue with BOEM’s treatment of BMPs and 
mitigation measures, commenting that the Draft EA contradicts itself as to whether BMPs are 
required for lessees and does not adequately evaluate the effectiveness of proposed mitigation 
measures.47 Another commenter agreed that BOEM needs to take a “hard look” and incorporate all 
foreseeable direct and indirect impacts.48 


46 Oregon Department of Fish and Wildlife. 
47 National Wildlife Federation, et al. 
48 Bird Alliance of Oregon, Oregon Shores Conservation Coalition, Kalmiopsis Audubon Society, Surfrider 
Foundation, Oceana. 


Note: This document is intended to provide clarity to commenters and stakeholders at this stage in the process. This document is 
not a decision document and does not supersede any resulting decision documents related to the Environmental Assessment. 
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A commenter generally supported the Draft EA, saying that it provides a robust analysis of the 
potential impacts from size assessment and characterization work associated with lease 
development.49 


Cumulative effects 


A commenter said that the characterization of cumulative impacts as “moderate” rather than 
“negligible” is improper as it does not address the fact that the moderate impacts are a result of 
background impacts. The commenter wrote that BOEM should state that the cumulative impacts are 
not substantively changed by the increment of impacts associated with the Proposed Action.50 


Scope of the EA 


A few commenters said that the geographic scope of the EA needs to be expanded beyond the 
boundaries currently identified. One commenter encouraged BOEM to expand the scope to the 
shoreline and generally to areas adjacent to developed sites,51 while another commenter encouraged 
BOEM to expand the scope to include the entire West Coast, but at a minimum to extend from the 
northern boundary of the Coos Bay WEA to the southern boundary of Humboldt, and also to the 
shoreline.52 


Navigation 


A commenter wrote that the Draft EA is inadequate because it does not address impacts on 
navigation and said that an analysis for vessel traffic is required to be included in the EA to fully 
represent the impacts on all ocean users. The commenter also said that BOEM should align with the 
schedule for the U.S. Coast Guard’s Pacific Coast Access Route Study (PACPARS), which is expected 
to take several more years to complete. According to the commenter, only at that point can BOEM be 
certain that the WEAs will not overlap with final fairways.53 Another commenter agreed that any 
overlap with the proposed PACPARS fairways presents a risk to vessel navigation and environmental 
safety and urged the creation of buffer zones around these areas.54 


Other comments 


A commenter urged BOEM to require developers to identify comparison or control areas during site 
characterization and assessment activities to allow for follow-up monitoring to detect changes in 
monitored parameters and compare them against similar parameters in the comparison areas. The 
commenter said that this methodology could allow BOEM to determine the cause of any detected 
changes within the development area.55 


49 South Coast Energy Ventures LLC. 
50 American Clean Power Association. 
51 The Nature Conservancy. 
52 National Wildlife Federation, et al. 
53 Pacific Merchant Shipping Association. 
54 World Shipping Council. 
55 The Nature Conservancy. 


Note: This document is intended to provide clarity to commenters and stakeholders at this stage in the process. This document is 
not a decision document and does not supersede any resulting decision documents related to the Environmental Assessment. 
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A commenter said that BOEM needs to provide guidance regarding the definitions of the impact 
determinations (i.e., negligible, minor, moderate, major) to provide a clear framework for 
understanding the severity of impacts.56 


A commenter expressed concern about the impacts of wind turbines on upwelling and marine 
currents.57 


Response: 


Environmental analyses under NEPA concentrate on issues that are relevant to the action in question, 
rather than amassing unnecessary detail (40 CFR 1500.1(b)). BOEM has prepared the EA in a concise and 
proportionate manner, focusing on the analyses that are critical for the Proposed Action’s decision-
making process. More substantial impacts on the environment have been given considerable attention, 
while impacts that are unlikely or negligible have been discussed briefly and proportionally. 


To minimize interactions and avoid injury or disturbance to marine mammal and sea turtle species, 
lessees are required to follow BOEM’s BMPs, as described in the Final EA, as well as in the Section 7(a) 
consultation under the ESA. BOEM derived these BMPs based on relevant experience on the Pacific OCS, 
as well as through analysis of the best available data (Crocker & Fratantonio, 2016) and in coordination 
with NMFS Greater Atlantic Regional Office on SAPs submitted to BOEM for the Atlantic OCS. BOEM will 
implement BMPs through issuance of leases and review of proposed plans through standard operating 
conditions. These BMPs include the use of Protected Species Observers and clearance and shutdown 
zones, as well as ramping up of electromechanical survey equipment when technically feasible. 


BOEM will review all survey plans, including the list of proposed electromechanical survey equipment, to 
ensure that the equipment will be able to acquire the necessary information required in a COP, and 
comply with appropriate lease requirements, BMPs, and relevant consultations. BOEM’s BMPs require 
that survey plans describe how the lessee will comply with these practices, and other relevant 
requirements BOEM’s regional subject matter experts work with BOEM’s acoustics experts at the Center 
for Marine Acoustics to review these BMPs, and, together with NOAA Fisheries, ensure that BMPs will 
be effective in minimizing impacts on marine mammals and sea turtles. 


In addition, a potential lessee would conduct site-specific avian surveys to describe the key species and 
habitat that could be affected by the proposed construction and operations prior to approval of any 
construction. BOEM will consult with the U.S. Fish and Wildlife Service (USFWS) on potential effects to 
ESA-listed species and will also coordinate with them and other agencies and avian stakeholders on 
potential effects to other species of concern. Further, it is worth noting that many avian and bat 
mitigation measures and BMPs have been successfully employed across the offshore wind industry and 
incorporated into plan approvals. 


The Oregon Final EA, Section 2.3.4.1, “Allisions and Collisions” discusses potential impacts on transiting 
vessels with offshore wind site assessment activities and infrastructure such as meteorological buoys. In 
addition, it discusses how these impacts can be minimized via fairways, traffic separation schemes, and 
that BOEM located WEAs outside heavy vessel traffic areas to reduce impacts. Also, Appendix D, Section 
2.3, “Marine Transportation” discusses USCG’s PACPARS, marine transportation and vessel activities 
anticipated from the Proposed Action, and how the Coos Bay and Brookings WEAs avoid the proposed 


56 National Wildlife Federation, et al. 
57 Protect the Coast PNW. 


Note: This document is intended to provide clarity to commenters and stakeholders at this stage in the process. This document is 
not a decision document and does not supersede any resulting decision documents related to the Environmental Assessment. 
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fairways. Due to the avoidance of PACPARS fairways and high-vessel traffic areas, BOEM believes 
negative impacts on the commercial maritime industry are minimal. 


During the WEA development process, BOEM and NCCOS evaluated navigational constraints such as 
vessel traffic in a suitability model and included shipping fairways and Automatic Identification System 
(AIS) data from 2017, 2019, and 2020. The USCG provided a shipping safety fairway data layer to be 
included in the suitability analysis from the PACPARS study (USCG 2023), along the western seaboard to 
determine if routing measures to shipping fairways should be established and/or modified. The 
PACPARS data layer was assigned a score of 0 for complete avoidance and so there is no overlap with 
the Final Oregon WEAs and the proposed PACPARS fairways. 


The EA uses four levels of impact: negligible, minor, moderate, and major. Major impacts were not 
found as a result of the analysis and are not discussed further. These terms were further clarified in the 
Finding of No Significant Impact document. Negligible impact is defined as having little to no effect or 
resulting in no measurable impacts on the resource. A minor impact means that the impact would not 
disrupt the normal or routine functions of the affected resource. If impacts do occur, the affected 
resource would recover completely once the impacting agent is eliminated, without requiring any 
remedial action. A moderate impact means that the affected biological, physical, or socioeconomic 
resource would have to adjust in some measurable way to account for disruptions due to the Proposed 
Action. Once the impacting agent is eliminated, the affected resource, activity, or community would 
return to a condition with no measurable effects, but only if remedial action(s) were taken. 


BOEM published a fact sheet containing the definitions of negligible, minor, moderate, and major 
impacts in association with the South Fork Wind Farm Draft EA, which is available on the BOEM 
Renewable Energy Webpage. 


BOEM considers the geographic scope of the EA for the issuance of commercial wind energy leases and 
associated site characterization activities to be appropriate and commensurate with the complexity and 
environmental importance of the Proposed Action. The EA focuses on projects in similar stages of 
development, and the analysis is limited to areas under BOEM's jurisdictional authority. 


B-4.1 Geology 


Approximately four commenters discussed topics related to geology. 


A few commenters stated that the Draft EA does not have an adequate discussion of geologic 
concerns in relation to the project.58 A couple commenters wrote the discussion of “negligible” 
cumulative geologic hazards is a result of inaccurate or misguided data.59 


Some commenters expressed concern that the Draft EA does not mention the impending threat of the 
major earthquake and tsunami that are anticipated in the next 50 years along the Cascadia 
Subduction Zone. The commenters said that there are maps showing the various Quaternary faults 
throughout the proposed sale areas but point out that there is not a significant discussion in the Draft 


58 C. Cameron; B. Vandenson; Oregon Department of Fish and Wildlife; Santa Ynez Band of Chumash 
Indians. 
59 C. Cameron; B. Vandenson. 


Note: This document is intended to provide clarity to commenters and stakeholders at this stage in the process. This document is 
not a decision document and does not supersede any resulting decision documents related to the Environmental Assessment. 
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EA of the risks that these fault lines pose to the floating platforms, mooring systems, or the 
transmission lines to shore.60 


A commenter focused on the Draft EA’s lack of mention of the Heceta Slide in the Coos Bay WEA, 
which is a region of extensive slope failure and potential long-term instability. The commenter 
recommended that BOEM and developers carefully consider whether the eastern portion of the Coos 
Bay WEA near the Heceta Slide is a viable option for offshore wind development.61 


A commenter said that the bamboo coral forest research site and the deep-sea coral habitat in the 
Brookings WEA are missing from the map of known benthic habitats (Figure 3-1) in the Draft EA. 
The commenter stated that it is important to provide the developers with mapping and information 
about these sensitive areas, so they know of potential spatial conflicts before the surveys yield high-
resolution mapping images.62 


Response: 


Risks associated with the proximity to fault lines and probability of geohazards presence and/or activity 
such as earthquakes and tsunamis will continue to be evaluated thought the authorization process. 
BOEM finds that these risks are more relevant to evaluation of a COP and has no substantial bearing on 
the Proposed Action of the EA. 


Hydrate-bearing sediment (HBS) exists throughout the two WEAs. BOEM believes that geotechnical 
sampling of the HBS will not cause a destabilization of the hydrates. Experience in the Gulf of Mexico, 
along with scientific coring and sampling of the HBS offshore Oregon, does not support a conclusion that 
geotechnical sampling could cause destabilization of the hydrates. The use of anchors in hydrates is a 
topic of study and needs more research. A computer simulation of anchors in areas of hydrates supports 
the conclusion that hydrates could become more stable with the added weight of anchors. 


Heceta Slide information was added to the Final EA. 


Areas of sensitive benthic habitat (corals, hardgrounds, methane seeps) will not be sampled. These 
areas will be in avoidance zones and will not be disturbed by future construction, therefore no benthic 
survey and sampling is needed. These areas would be delineated during the high-resolution 
geotechnical (HRG) survey with sonar. BOEM is considering adding lease stipulations to require 
avoidance of sensitive habitats, but lease stipulations will not be finalized until the Final Sale Notice and 
leases are developed. 


B-4.2 Air Quality 


Approximately four commenters discussed topics related to air quality. 


A few commenters wrote that the sections in the Draft EA discussing air quality require clarification 
and further context regarding emissions estimates provided for during the assessment, construction, 
operation, and transportation phases, which all were excluded from mention within the analysis. The 
commenters said they wanted to see the increased level of emissions in comparison to baseline levels 


60 C. Cameron; B. Vandenson. 
61 Oregon Department of Fish and Wildlife. 
62 Oregon Department of Fish and Wildlife. 


Note: This document is intended to provide clarity to commenters and stakeholders at this stage in the process. This document is 
not a decision document and does not supersede any resulting decision documents related to the Environmental Assessment. 
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in the four categories.63 A commenter stated that because of wind patterns on the Oregon Coast that 
will carry pollutant emissions from the Coos Bay WEA to onshore communities, the need for 
transparency and detail in emissions data is crucial, and legally required under the Cleaner Air 
Oregon regulation.64 


A commenter questioned why offshore projects in North Carolina were chosen as an example for 
emissions calculations in Oregon, and requested more context and information on how this example 
could differ from the reality in Oregon, especially regarding the bigger turbines that are planned to 
be used in Oregon.65 


Response: 


BOEM provided emissions estimates for site characterization and site assessment. It is difficult to make 
more detailed emissions estimates for construction, operation, and transportation activities without 
knowing how many leases will be granted and before a COP. After leases have been granted, and once 
COPs have been submitted, more information about project siting (e.g., export cable landfall, offshore 
and onshore cable routing, location of substation and switching stations), wind development area, wind 
turbine layout, floating substructure type, project components, technology used, and details about 
construction and installation, operations and maintenance, and decommissioning, as well as the 
associated manufacturing and transportation components, will help inform more accurate emissions 
estimates. 


Cleaner Air Oregon (OAR-340-245) states that its applicability and jurisdiction excludes sources located 
on Federal lands. BOEM included text that mentions OAR-340-245 jurisdiction over Oregon state waters 
and lands. It is possible that, depending on the combination of lease tract orientation and wind 
development area determined, part of the Brookings WEA could be required to comply with Oregon 
Department of Environmental Quality and Cleaner Air Oregon regulation according to Outer Continental 
Shelf Air Regulations (40 CFR Part 55) due to its proximity to the corresponding onshore area. The Coos 
Bay WEA is far enough from the state’s seaward boundary that it will not be required to comply with 
state regulations. This was also included in the EA text. 


The North Carolina example is used because these site characterization and assessment emissions 
estimates were the best available examples at the time of writing. The North Carolina estimates are 
based on three WEAs spanning an area of approximately 300,000 acres, whereas the two Oregon WEAs 
span an area of almost 200,000 acres. Despite the Oregon WEAs’ smaller overall area, emissions could 
be comparable to the North Carolina example because the Oregon WEAs are at a farther distance from 
shore, which would result in greater vessel emissions. Water depth is also greater offshore Oregon than 
North Carolina, which could increase the duration of the site characterization surveys and site 
assessment activities, potentially resulting in greater emissions. 


63 Confederates Tribes of Coos, Lower Umpqua & Siuslaw Indians; Oregon Department of State Lands; 
Santa Ynez Band of Chumash Indians. 
64 Confederated Tribes of Coos, Lower Umpqua & Siuslaw Indians. 
65 Oregon Department of State Lands. 


Note: This document is intended to provide clarity to commenters and stakeholders at this stage in the process. This document is 
not a decision document and does not supersede any resulting decision documents related to the Environmental Assessment. 
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B-4.3 Marine And Coastal Habitats and Associated Biotic Assemblages 


Approximately 22 commenters discussed topics related to marine and coastal habitats and 
associated biotic assemblages. 


Cumulative effects 


A commenter expressed disappointment that BOEM has declined to conduct a cumulative effects 
analysis for birds, fish, and other wildlife that transit the whole West Coast.66 


A commenter said that BOEM should analyze the cumulative effects of multiple survey activities on 
sensitive habitats in the Final EA.67 


Benthic habitats 


A couple commenters said that aliquots with sensitive benthic resources should be omitted from the 
lease sales, or leases should be required to have buffers around those areas for site assessment and 
characterization activities.68 One of the commenters made additional suggestions for the Final EA, 
including the following: 


• Analyzing other approaches for protecting sensitive habitats 
• Describing and quantifying the anticipated impacts on sensitive benthic habitats―which are 


not found in abundance in the WEAs―from seafloor sampling and describe specific 
measures that can be applied to avoid such impacts 


• Analyzing and quantifying the physical effects of meteorological buoy anchor placement.69 


A couple of commenters, including those in a form letter campaign, said that buoy anchoring systems 
should be required to be sited to avoid sensitive seafloor habitat areas.70 A commenter expressed 
concern about the impact of anchor chains on the ocean floor.71 A commenter suggested requiring, 
as part of site assessment and characterization activities, detailed surveys of potentially sensitive 
benthic habitat, bottom water characterization, and box core samples prior to deployment of 
anchored meteorological buoys.72 


A commenter stated that all submerged structures have the potential to be vectors for the introduction 
of non-native marine invasive species to benthic habitats.73 


Critical and sensitive habitats 


66 Kalmiopsis Audubon Society. 
67 Pacific Fishery Management Council. 
68 Pacific Fishery Management Council; Oregon Department of Fish and Wildlife; National Wildlife 
Federation et al. 
69 Oregon Department of Fish and Wildlife. 
70 M.J. LaBelle; R. Emery [Form Letter Master]. 
71 Protect the Coast PNW. 
72 National Wildlife Federation, et al. 
73 Santa Ynez Band of Chumash Indians. 


Note: This document is intended to provide clarity to commenters and stakeholders at this stage in the process. This document is 
not a decision document and does not supersede any resulting decision documents related to the Environmental Assessment. 
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Public Comment Summary and Report 2024 – Oregon Wind Energy Areas 


A commenter said that the WEAs overlap EFHs for managed fish populations, as well as rocky reef 
habitats that are designated as Habitat Areas of Particular Concern (HAPCs) because of their high 
ecological importance, rarity, and sensitivity to disturbance, and deep-sea corals and sponges. The 
commenter added that the Final EA should provide more information on the known and modeled 
locations of deep-sea coral and sponge ecosystems.74 


A commenter urged BOEM to conduct an impact analysis relative to EFH conservation areas and 
HAPCs to ensure that activities carried out under this EA do not harm those habitats.75 The 
commenter was joined by other commenters in saying that lessees should be required to accomplish 
the following: 


• Include buffers around all areas with sensitive habitats in potential cable easements and 
other bottom-contact activities76 


• Conduct broad- and fine-scale comprehensive biological site characterization surveys to 
identify sensitive benthic habitats in the lease areas and potential cable easement areas77 


• Conduct seafloor habitat mapping at the highest resolution possible and at a higher sampling 
rate than described in BOEM’s guidance documents78 


• Conduct surveys in spaces and times when sensitive or protected species are less likely to be 
present79 


• Consult with West Coast habitat scientists on survey design and methodologies prior to 
resource extraction to reduce impacts.80 


A commenter said that offshore wind should be sited to avoid areas within and around important 
habitat and recommended that BOEM increase the level of detail of the affected environment 
descriptions and impact assessments for the proposed actions for these habitats in the Final EA. 
Additionally, the commenter said that meteorological buoys offer an opportunity to collect valuable 
information on migration patterns of many species in the lease areas prior to development.81 


A commenter asked BOEM to track and protect all species as their health could reflect broader 
ecosystem impacts.82 A commenter stated that the proposed WEAs overlap with portions of 
humpback whale critical habitat, and the Coos Bay WEA overlaps with a portion of leatherback sea 
turtles.83 


74 National Wildlife Federation, et al. 
75 Pacific Fishery Management Council. 
76 Pacific Fishery Management Council; NOAA. 
77 Pacific Fishery Management Council. 
78 Pacific Fishery Management Council; Oregon Department of Fish and Wildlife; NOAA; The Nature 
Conservancy; National Wildlife Federation, et al.
79 Oregon Department of Fish and Wildlife. 
80 Pacific Fishery Management Council. 
81 Oregon Department of Fish and Wildlife. 
82 The Nature Conservancy. 
83 L. Maitreya. 


Note: This document is intended to provide clarity to commenters and stakeholders at this stage in the process. This document is 
not a decision document and does not supersede any resulting decision documents related to the Environmental Assessment. 
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Public Comment Summary and Report 2024 – Oregon Wind Energy Areas 


A commenter urged BOEM to ensure that leases and site assessment permits have conditions to 
avoid impacts on the marine environment, particularly hard substrates, rock outcroppings, and deep-
sea coral and sponge habitats, with buffers around those habitats.84 


Noise, light, and electromagnetic disturbances 


A commenter said that the Draft EA fails to properly assess noise impacts from the Proposed Action’s 
site assessment work on fish and other species, commenting that recent research has found that 
sounds at levels lower than those described in the Draft EA can cause lethal and sublethal impacts 
on fish species.85 


A commenter suggested that BOEM expand its consideration of the impacts of light pollution to all 
taxa, including marine birds, mammals, invertebrates, and fish. The commenter described the 
impacts of artificial light on marine environments, including on fish and animal behavior, activity 
and hormone levels, foraging, reproduction, and susceptibility to predation. The commenter 
recommended that marine lighting follow general best practice recommendations to minimize the use 
of lighting at night, keep the light below 3,000 Kelvins, and below 2,700 Kelvins in sensitive 
habitats.86 


A couple commenters expressed general concerns about the effects of noise, light, and 
electromagnetic and electrical effects on marine life.87 


Other comments 


A commenter recommended that BOEM expedite the development of fine-scale substrate 
classification maps using existing seafloor mapping data collected in recent years. The commenter 
also asked that deep-sea coral habitats be depicted on seafloor map figured in the Final EA.88 


A commenter said that undersea cables “dramatically” affect both the seafloor and marine wildlife. 
The commenter stated that the landing places are always in the sensitive zone of initial upland 
vegetation with sandy soils and permeable water tables. The commenter also said that undersea 
cables are also the location of accidents that damage marine life and the seafloor.89 


Response: 


BOEM’s regulations follow CEQ’s NEPA regulations to analyze impacts related to Federal actions. NEPA 
review occurs twice in the leasing process; potential impacts from leasing are analyzed prior to BOEM’s 
decision to hold a lease sale and potential impacts from the construction, operation, and 
decommissioning of an offshore wind project are analyzed prior to a decision on a COP. This process 
ensures details specific to potential impacts are available for analysis and evaluates impacts resulting 
from a proposed action to existing and reasonably near future uses of the coastal and ocean 
environment. Both reviews include a cumulative effects evaluation of the natural and human 


84 Oceana. 
85 Confederated Tribes of Coos, Lower Umpqua & Siuslaw Indians. 
86 National Wildlife Federation, et al. 
87 Santa Ynez Band of Chumash Indians; Elk Valley Rancheria, California. 
88 Pacific Fishery Management Council. 
89 Oregon Coast Alliance. 


Note: This document is intended to provide clarity to commenters and stakeholders at this stage in the process. This document is 
not a decision document and does not supersede any resulting decision documents related to the Environmental Assessment. 
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environment including consideration, when appropriate, on issues such as marine mammals and 
commercial fishing. 


BOEM included a discussion of cumulative impacts in the EA. Many of the comments received related to 
cumulative impacts are mis-characterizing the nature of those analyses with respect to this Proposed 
Action. Specifically, there is no indication that there is a measurable accumulation of impacts of many 
survey activities on migratory species. In other words, if a migratory species should encounter survey 
activities in one location, there is no indication that again encountering survey activities in another 
location is an additive impact because, as discussed throughout the EA, the minor impacts associated 
with the Proposed Action are short-term and localized, and in most cases are resolved once activities 
cease. 


Most of the seabed within the Brookings and Coos Bay WEAs consists of soft sediments, with sandy 
habitats more common in shallow depths and mud habitats becoming dominant as depth increases. 
Rock outcrops occur over a much smaller percentage of the seabed but are often concentrated in 
offshore banks. Carbonate reefs can form where methane seeps occur. Biodiversity and biological 
productivity have the highest values in reef habitats and in nearshore environments. Therefore, in 
addition to Heceta, Stonewall, and Perpetua banks, Siltcoos and Coquille banks were also excluded from 
consideration for the WEAs due to their biodiversity. 


BOEM continues to use the best available science on the definition and locations of sensitive or highly 
productive habitats when analyzing potential impacts from a COP. BOEM offered only one lease in the 
Brookings WEA to account for avoidance of these habitats. Should a lease sale proceed, BOEM requires 
extensive, high-resolution habitat mapping and data collection as described in 30 CFR 585, BOEM’s 
guidance, and potential future lease stipulations. Avoidance or mitigation strategies will be developed 
and reviewed with the submission of a COP, prior to BOEM’s decision to approve, approve with 
modification, or not approve. Additionally, if areas are leased, lease holders will be required to avoid 
sensitive seafloor habitats. 


Seafloor data sets used in the NCCOS Report are largely interpreted using available data and, when 
combined with limited visual surveys, indicate more surveys are needed. The Oregon Conservation 
Coalition noted that sponge habitats were not included in the NCCOS analysis since sponge data are not 
available. However, selected species of coral and sponge habitat suitability datasets were included as a 
proxy for coral and sponge locations in the model. Ultimately, the high habitat suitability layer was 
chosen for inclusion in the model because it covered a broader area, thus providing higher conservation 
for coral habitat. Commenters, such as ODFW and PFMC, noted new high-resolution data exists for 
sensitive habitats that should be incorporated into models. BOEM will continue to use the best available 
data, including any new or recently obtained data, with future site-specific benthic characterization 
surveys within potential lease and cable corridors areas to identify sensitive habitat areas. 


BOEM finds concerns about noise, light, and electromagnetic fields are associated with the construction and 
operation of an offshore wind facility and thus will continue to analyze these issues at the COP stage. BOEM 
will work with partners and stakeholders as required in the regulations before a decision is made to authorize 
development in any leased area. 


BOEM acknowledges the potential for marine mammal and sea turtle impacts during project construction 
and operation including the risk of vessel strike, entanglement, noise disturbance, and displacement. BOEM 
evaluated and addressed these impacts through the NEPA and consultation processes. BOEM has further 


Note: This document is intended to provide clarity to commenters and stakeholders at this stage in the process. This document is 
not a decision document and does not supersede any resulting decision documents related to the Environmental Assessment. 
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determined that many potential impacts on marine mammals and leatherback sea turtles discussed in 
comments arise from the construction and operation of potential offshore wind facilities will be accurately 
addressed, and appropriate mitigations identified, when, as required in 30 CFR 585, project details and site-
specific data and information are available at the COP review stage. This analysis period includes 
consultations with NMFS on potential impacts on marine mammal and sea turtle species that are listed as 
threatened or endangered under the ESA. 


B-4.4 Marine Mammals and Sea Turtles 


Approximately 32 commenters discussed topics related to marine mammals and sea turtles. 


Several commenters expressed concern about potential impacts on marine mammals (e.g., Harbor 
Porpoise and Mesoplodont Beaked Whales) or sea turtles from project activities, including noise 
created from site assessment activities,90 potential primary or secondary entanglement,91 and the 
potential for collision with project-related vessels.92 


Mitigation measures 


Multiple commenters suggested mitigation measures BOEM should implement to reduce impacts on 
marine mammals or sea turtles from noise created by project activities, including the following: 


• Underwater noise reduction to the fullest extent possible93 


• Mandatory report detection of all large whales and sea turtles94 


• A delay in initiation, or shutdown of construction activities and site assessment and 
characterization activities, if a marine mammal or sea turtle is detected visually in 
clearance or exclusion zones95 


• Generous clearance zone and exclusion zone distances prior to activities that could 
injure or harass large whales96 


• Site assessment and characterization activities should not be initiated within 1.5 hours of 
civil sunset or in times of low visibility when the visual clearance zones and exclusion 
zones cannot be visually monitored97 


• An acoustic clearance zone and exclusion zone of at least 500 meters for beaked whales 
around each sound source98 


• A visual clearance zone and exclusion zone of at least 500 meters in all directions from 
each sound source during surveys in waters 100 meters deep or shallower for all large 
whale species99 


90 L. Maitreya; Midwater Trawlers Cooperative; Confederated Tribes of Coos, Lower Umpqua & Siuslaw 
Indians; National Wildlife Federation, et al;, Elk Valley Rancheria, California.
91 L. Maitreya; Pacific Fishery Management Council; West Coast Seafood Processors Association. 
92 L. Maitreya; West Coast Seafood Processors Association. 
93 L. Vivola; F. Prescott; S. Christopher; National Wildlife Federation, et al. 
94 L. Vivola; National Wildlife Federation, et al. 
95 National Wildlife Federation, et al. 
96 L. Vivola; M. LaBelle; R. Emery [Form Letter Master]; F. Prescott; S. Christopher. 
97 National Wildlife Federation, et al. 
98 National Wildlife Federation, et al. 
99 National Wildlife Federation, et al. 


Note: This document is intended to provide clarity to commenters and stakeholders at this stage in the process. This document is 
not a decision document and does not supersede any resulting decision documents related to the Environmental Assessment. 
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• BOEM including a monitoring requirement to record the levels of noise produced by 
survey equipment to ensure that NOAA noise safety guidelines for the marine mammals 
are not exceeded during the offshore wind site assessment activities.100 


A few commenters suggested mitigation measures BOEM should implement to reduce entanglement 
risks to marine mammals or sea turtles from project activities, including the following: 


• Designing and maintaining mooring lines and inter-array cables in configurations to 
minimize the potential for entanglement of marine species by ensuring that lines and 
cables remain under tension and avoid catenary moorings101 


• Conducting monitoring for entanglement that combines continuous and automated 
monitoring technologies with regular inspections and surveys of all floating offshore 
wind infrastructure throughout construction and operations102 


• Requiring monthly inspections to validate continuous monitoring approaches by 
confirming the location of ensnarement or entanglement events detected by a continuous 
monitoring system103 


• Requiring reporting and appropriate disposition of recovered fishing gear104 


• Requiring transparent reporting of ensnarement and entanglement data105 


• Avoiding placement of meteorological buoys in aliquots with high importance of pot and 
trap fisheries106 


• Requiring weak links be supported by sufficient on-the-water testing that demonstrates 
they will reduce the severity of protected species entanglements or contribute to a higher 
rate of self-release107 


• Minimize use of knots, splices, loops, or similar potential entanglement points on lines108 


and 
• Adhering to entanglement reporting best practices as recommended by NMFS.109 


Multiple commenters recommended mitigation measures BOEM should implement to reduce vessel 
strikes to marine mammals or sea turtles from project activities, including the following: 


• A 10-knot vessel speed restriction for all vessels110 


• Designated crew lookouts receive training on protected species identification, training on 
vessel strike minimization procedures, training on how and when to communicate with 
the vessel captain, and training on reporting requirements.111 


100 Oregon Trawl Commission. 
101 National Wildlife Federation, et al. 
102 National Wildlife Federation, et al. 
103 National Wildlife Federation, et al. 
104 National Wildlife Federation, et al. 
105 National Wildlife Federation, et al. 
106 Pacific Fishery Management Council. 
107 Oregon Department of Fish and Wildlife. 
108 Oregon Department of Fish and Wildlife. 
109 Oregon Department of Fish and Wildlife. 
110 Anonymous; L. Vivola; F. Prescott; S. Christopher; National Wildlife Federation, et al.; Oceana. 
111 National Wildlife Federation, et al. 


Note: This document is intended to provide clarity to commenters and stakeholders at this stage in the process. This document is 
not a decision document and does not supersede any resulting decision documents related to the Environmental Assessment. 
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Changes to Appendix D (now Appendix E in the Final EA) 


A commenter recommended several changes to the regulatory text in Appendix D, such as: 


• Changing the title of Appendix D from "Typical Best Management Practices for 
Operations on the Pacific Outer Continental Shelf" to "Examples of Best Management 
Practices", as some Atlantic and Gulf of Mexico practices are included in Appendix D 


• Removing the moon pool mitigation from the ESA consultation 
• Removing multibeam echosounders and most chirps in clearance or shutdown 


requirements 
• Not pre-empting NMFS by including more mitigation in the EA and BA than has been 


required for this type of equipment in the Atlantic as this could create inconsistencies 
with the EA at the MMPA permit stage 


• Removing the word “shutdown” or change it to “stopping the vessel” from Section C, as 
BOEM has defined “shutdown” in terms of geophysical equipment shutdown, which is 
covered in Section B of Appendix D and should not be included in Section C to avoid 
confusion 


• Removing Attachment A (Standard Field Codes and Units) as, if BOEM wants to develop 
a standard spreadsheet and standard codes and units, it should be done in collaboration 
with NMFS and industry 


• Incorporating either of the “Marine Mammal Affected Environment” or “Avian Affected 
Environment” appendices on the BOEM website into the text (likely as subsections 
associated with ESA-listed and formerly listed species) 


• Adding “and Sea Turtles” to the appendix titled “Marine Mammal Affected 
Environment” 


• Changing the language in the “Marine Mammal Affected Environment” time of the 
project 


• Removing Table 3-6, as it is based on outdated guidance and could differ from NMFS’ 
assessment of distances under MMPA at the permitting stage for specific projects.112 


Other comments 


A commenter expressed concern that in-water structures deployed for site assessment or site 
characterization could increase entanglement risk through either mooring lines or underwater 
structures accumulating fishing gear that present a risk of secondary entanglement.113 Another 
commenter said that BOEM must evaluate the potential take of marine mammals under the 
MMPA.114 A commenter said that BOEM needs to adopt rigorous site assessment requirements to 
avoid and reduce impacts on migratory and other marine species.115 


112 American Clean Power Association. 
113 Oregon Department of Fish and Wildlife. 
114 National Wildlife Federation, et al. 
115 P. Thompson. 


Note: This document is intended to provide clarity to commenters and stakeholders at this stage in the process. This document is 
not a decision document and does not supersede any resulting decision documents related to the Environmental Assessment. 
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A commenter stated that BOEM should change impacts from vessel traffic associated with site 
characterization from negligible to moderate. The commenter said that vessel strikes are a primary 
source of mortality and injury for large whales and sea turtles.116 


A commenter said that BOEM should add sea otters to the list of marine mammals for inclusion in 
Appendix D in the Final EA. The commenter remarked that while no sea otters have been seen in 
Oregon, that does not mean they do not exist here or would not exist in the future.117 Another 
commenter suggested that BOEM incorporate green sea turtles (Chelonia mydas), northern sea 
otters (Enhydra lutris kenyoni), and southern sea otters (Enhydra lutris nereis, federally listed) into 
BOEM’s analysis as they occur in the project area.118A commenter stated that BOEM misidentified 
impacted marine mammal species off the Oregon Coast. The commenter said that the first two 
species names listed, starting on page D-20 in Appendix D, are likely from the Atlantic region.119 


Response: 


BOEM analyzed the potential environmental impacts of the Proposed Action on marine mammals and 
sea turtles. The EA evaluates the effects of site assessment and site characterization activities, including 
noise impacts, entanglement risks, and vessel strikes guided by the best available science and 
stakeholder feedback. 


Green sea turtles (Chelonia Mydas) are described as “unlikely to be present in the Proposed Action 
Area,” based on existing scientific literature documenting green sea turtle habitat use. BOEM actively 
reviews scientific literature and will incorporate new information about green sea turtle habitat use into 
future reviews and analyses as appropriate. 


The EA considers various mitigation measures for underwater noise, such as minimizing exposure to 
sound sources, which potentially could affect marine species, mandatory reporting of detections, and 
activity delays or shutdowns if protected species are detected in clearance or exclusion zones. Clearance 
and exclusion zones are based on propagation distance of sound sources and potential impacts on 
marine mammals, sea turtles, and fishes. The EA outlines alternative monitoring plan requirements for 
low-visibility conditions and analysis to ensure compliance with NOAA noise safety guidelines. 


To address entanglement risks, the EA reviews measures like designing and maintaining mooring lines 
and cables to minimize entanglement potential. Strategies include reporting recovered fishing gear, 
transparent data reporting, and avoiding high-risk areas for meteorological buoy placement, as well as 
adhering to best management practices listed in Appendix E. For vessel strikes, the EA considers 
implementing a 10-knot vessel speed restriction and training designated crew lookouts on protected 
species identification and strike minimization procedures. 


BOEM reviewed suggested changes to the appendices, including modifying mitigation measures for 
survey equipment and incorporating marine mammal and sea turtle data. Additional updates reflect the 
status of sperm whales and distinct population segments of humpback whales. BOEM appreciates the 


116 National Wildlife Federation, et al. 
117 West Coast Seafood Processors Association. 
118 U.S. Fish and Wildlife Service. 
119 Oregon Trawl Commission. 


Note: This document is intended to provide clarity to commenters and stakeholders at this stage in the process. This document is 
not a decision document and does not supersede any resulting decision documents related to the Environmental Assessment. 
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public’s detailed feedback and remains committed to protecting marine mammals and sea turtles 
through appropriate mitigation measures and monitoring. 


BOEM did not analyze northern sea otters (Enhydra lutris kenyoni) or southern sea otters (Enhydra lutris 
nereis) because the published ranges of these species do not extend into Oregon. BOEM actively reviews 
scientific literature and incorporates new information about northern sea otter and southern sea otter 
habitat use into future reviews and analyses as appropriate. 


BOEM appreciates comments that highlighted new publications; new information was reviewed and 
considered in the analyses for the EA. 


B-4.5 Coastal and Marine Birds 


Approximately 22 commenters discussed topics related to coastal and marine birds. 


Legal issues 


A commenter expressed concern with the lack of evidence BOEM provided for its conclusion that 
“the viability of the resource is not threatened, and affected birds would recover completely when 
stressors are removed, or remedial actions taken.” The commenter said that BOEM's conclusion 
does not comply with the Administrative Procedure Act. The same commenter stated that, because of 
numerous complex issues involving compliance with the ESA, the MMPA, and the MBTA, BOEM 
should prepare a decision document stating that the Oregon WEA leases would affect the quality of 
the natural and human environment.120 


Impacts on birds 


Multiple commenters expressed concern that lights from project activities (e.g., lights on vessels) 
would negatively impact birds,121 with a couple commenters stating that these lights would attract 
birds, leading to collisions with light-producing objects (e.g., vessels) and cause bird mortality.122 


A commenter said that BOEM should acknowledge impacts on birds to the degree they are known 
and take a precautionary approach to mitigating these impacts, given the uncertainty in the degree 
that noise, vessel traffic, lighting and other disturbances could impact avian population vital rates.123 


Another commenter expressed concern that the prevalence of nearshore and shoreline habitats 
supporting an abundance of seabird nesting colonies and shorebird nesting areas would make 
responsible siting of transmission and onshore facilities shoreward of the WEAs difficult. The 
commenter recommended that to avoid and minimize impacts to seabirds and shorebirds to the 
maximum extent practicable, site-specific bird surveys should be conducted to inform evaluation of 
any future COPs.124 


120 L. Maitreya. 
121 L. Maitreya; M. LaBelle; F. Prescott; S. Christopher; Elk Valley Rancheria, California; C. Psyk; U.S. 
Fish and Wildlife Service. 
122 L. Maitreya; U.S. Fish and Wildlife Service. 
123 National Wildlife Federation et al. 
124 Oregon Department of Fish and Wildlife. 


Note: This document is intended to provide clarity to commenters and stakeholders at this stage in the process. This document is 
not a decision document and does not supersede any resulting decision documents related to the Environmental Assessment. 
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To reduce impacts on birds from project activities, several commenters urged BOEM to require 
lessees to abide by the following BMPs: 


• Limit or prohibit site characterization activities during high migration periods of birds125 


• Report all detections of birds of special concern such as short- and black- tailed 
albatross, tufted puffins, and storm petrels126 


• Ensure that lighting on vessels and buoys is minimized and shielded downward127 


• Collect robust baseline monitoring protocols to characterize distribution, foraging 
activities, presence, habitat, and migration patterns of migratory birds128 


• Have early coordination with BOEM, and submit quarterly reports on survey progress, 
data collection, and management129 


• Reduce impacts of noise and disturbance from increased vessel traffic by avoiding high 
concentrations of marine birds130 


• Work with BOEM to develop protocols to monitor for pre-construction avian impacts 
using audio recording units, remote cameras, and other sensory devices to be deployed 
on buoys, vessels and other infrastructure associated with site characterization and 
assessment activities.131 


Other comments 


A commenter said that the text of Coastal and Marine Birds in the Underwater Noise and Vessel 
Attraction (3.5.2.3), which states that, “Site assessment-related surveys typically use a single vessel” 
and “A single vessel is typically involved in a site assessment-related survey,” should be removed. 
The commenter remarked that although the conclusion that survey vessel activity would not create a 
significant increase in vessel traffic is still accurate, BOEM should avoid assuming single vessels for 
surveys to make sure this does not create a limit on simultaneous vessel use.132 


A commenter remarked that BOEM should consult the most current guidelines that exist at the time 
and consider implementing conservation measures that minimize risks to birds for proposed projects 
during siting, construction, and operations prior to issuing authorizations.133 Another commenter 
generally stated that wind turbines could interfere with migrating birds.134 A commenter asked how 
the project would affect large and slow reproducing species such as pelicans and eagles.135 


125 F. Prescott; S. Christopher; National Wildlife Federation, et al.; M. LaBelle; R. Emery [Form Letter 
Master]; Anonymous.
126 F. Prescott; S. Christopher; National Wildlife Federation, et al.; M. LaBelle; R. Emery [Form Letter 
Master]; Anonymous.
127 F. Prescott; S. Christopher; M. LaBelle; R. Emery [Form Letter Master]; Anonymous. 
128 S. Christopher; Anonymous; Anonymous. 
129 National Wildlife Federation, et al. 
130 U.S. Fish and Wildlife Service. 
131 National Wildlife Federation, et al. 
132 American Clean Power Association. 
133 U.S. Fish and Wildlife Service. 
134 P. Thompson. 
135 Protect the Coast PNW. 


Note: This document is intended to provide clarity to commenters and stakeholders at this stage in the process. This document is 
not a decision document and does not supersede any resulting decision documents related to the Environmental Assessment. 
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A commenter stated that location data was not included in the original NCCOS model for short-
tailed albatross (Phoebastria albatrus) and marbled murrelet (Brachyramphus marmoratus) in 
BOEM’s analysis. The commenter said to address this concern, additional data is needed for flight 
height, movement patterns, and distribution for short-tailed albatross and marbled murrelets in and 
around the WEAs to understand the potential impacts on these species and other seabirds.136 


A commenter suggested that BOEM and the lessee coordinate studies and other data collection with 
USFWS, and that studies pertaining to bats should be included in the WEA site plan development. 
The commenter said that BOEM and lessees should work with the USFW to develop a bat 
conservation strategy for the COPs. The commenter also stated that that BOEM should provide 
information (such as scientific studies) and other pertinent references to support its exclusion of 
biological surveys and met buoy data collection relevant to bats for activities in the Oregon WEAs.137 


Response: 


BOEM analyzed the potential effects of lights, noise, vessel traffic, and other disturbances on bird 
populations and identified best management practices (BMPs) to minimize these impacts. 


To minimize impacts of lighting from project activities, such as lights on vessels, which could attract 
birds and lead to collisions, BOEM includes measures for lessees such as minimizing and shielding 
lighting on vessels and buoys downward to reduce the risk of attracting and harming birds. BOEM will 
take a precautionary approach to minimize potential avian impacts. Site-specific bird surveys will inform 
future construction and operations plans to avoid and minimize potential impacts on avian species to 
the maximum extent practicable. 


BOEM includes several BMPs in Appendix E (see Section E-5) to reduce impacts on birds from project 
activities. If leases or grants are issued, BOEM requires compliance with these measures, including that 
necessary lighting must be hooded downward to reduce upward illumination, and reporting to 
document dead birds or bats found on vessels and structures. These measures aim to protect coastal 
and marine birds while developing offshore wind projects responsibly. 


BOEM recognizes the importance of location data for species such as short-tailed albatross and marbled 
murrelet. 


B-4.6 Socioeconomics 


Approximately 22 commenters discussed topics related to socioeconomics. 


A commenter representing a form letter campaign expressed support for offshore wind projects in 
Oregon stating the projects will have positive impacts on jobs, job security, economic benefits to 
local businesses, and help keep the environment cleaner. The campaign also discussed the benefits to 
the communities when local workers are employed. 138 


Impacts on employment 


136 U.S. Fish and Wildlife Service. 
137 U.S. Fish and Wildlife Service. 
138 N. Fritch [Form Letter Master]. 


Note: This document is intended to provide clarity to commenters and stakeholders at this stage in the process. This document is 
not a decision document and does not supersede any resulting decision documents related to the Environmental Assessment. 
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A commenter representing a form letter campaign urged decision-makers to prioritize local hiring, 
including project labor agreements (PLAs), to ensure fair wages, apprenticeship opportunities, safe 
working conditions, and opportunities for the current and future skilled workforce.139 Another 
commenter representing another form letter campaign stated that these projects create positive long-
term jobs for community residents, supporting families and strengthening the local economy.140 


A commenter supported offshore wind projects for providing jobs, good wages, and benefits for 
locals. The commenter mentioned that working closer to home means less time commuting, which is 
better for the environment and the local economy, as well as improving their quality of life.141. 
Similarly, another commenter shared their excitement about these projects, stating that they create 
jobs, improve the community, and help the environment.142 


Local impacts from and to infrastructure 


A commenter said that the Draft EA does not include important ports such as Winchester 
Bay/Reedsport and Florence, which have vibrant sport fishing and tourism industries. The 
commenter urged BOEM to correct these omissions in the Final EA to ensure accurate 
socioeconomic impact assessments.143 


A commenter criticized the Draft EA for relying on inaccurate information from the U.S. Army Corps 
of Engineers. The commenter called for BOEM to correct and update the EA to include accurate 
data about important ports like Bandon, Umpqua, and Siuslaw, which are crucial for commercial 
and recreational fleets and seafood processing.144 


Equitable benefits 


A commenter emphasized that BOEM must ensure that the positive impacts of offshore wind projects 
are maximized and delivered equitably. The commenter recommended that all offshore wind lease 
contracts and permitting activities should ensure the application of high-road employment practices, 
community benefits agreements, and BMPs to ensure that projects are developed responsibly and 
benefits are equitably distributed. The commenter highlighted the importance of using domestic 
content in offshore wind projects to support national security and environmental goals. The 
commenter also advocated for investments in training programs that prioritize underrepresented 
workers and ensure equitable access to employment opportunities and said that PLAs are a proven 
way to ensure workers in the construction sector have access to the benefits and protections of 
unions.145 


Other comments 


139 WS Carpenters [Form Letter Master]. 
140 R. Hyke [Form Letter Master].. 
141 L. Aroche. 
142 A. Joyner. 
143 Pacific Fishery Management Council. 
144 West Coast Seafood Processors Association. 
145 BlueGreen Alliance. 


Note: This document is intended to provide clarity to commenters and stakeholders at this stage in the process. This document is 
not a decision document and does not supersede any resulting decision documents related to the Environmental Assessment. 
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A commenter said that BOEM's description of coastal communities in the Draft EA is inadequate and 
missing numerous coastal towns and economic activities.146 


A commenter emphasized the need for a detailed economic analysis related to fisheries exposure and 
other impacts from the proposed wind energy development. The commenter stressed that state and 
local governments, as well as industry, need this information to anticipate changes and make 
informed decisions.147 


Discussing the lack of an estimated community economic impact on the fishing and related 
industries, the commenter stated that a future EIS should quantitatively model these impacts and 
impacts to the economy as a whole.148 


Response: 


Transmission grid development does not fall under BOEM jurisdiction and is outside the scope of this EA. 


In response to concerns about the omission of important ports such as Winchester Bay/Reedsport and 
Florence, BOEM included more detailed descriptions and justifications for the inclusion or exclusion of 
specific ports in the Final EA. 


BOEM is committed to ensuring that the positive impacts of offshore wind projects are maximized and 
equitably distributed. The Final EA includes more comprehensive data on coastal communities and their 
economic characteristics to provide a more thorough socioeconomic impact assessment. 


B-4.7 Commercial Fishing 


Approximately 18 commenters discussed topics related to commercial fishing. 


General comments 


Multiple commenters expressed concerns over the impacts of offshore wind surveying and 
development on the commercial fishing industry.149 A few commenters reiterated the importance of 
previous comments and data they had provided to BOEM.150 A commenter reiterated a request from 
a previous comment letter to remove specific aliquots from the WEAs due to their importance to 
fisheries, habitat, and marine ecosystems.151 


A commenter opined that BOEM does not recognize or prioritize the fishing industry’s long-standing 
environmental stewardship and ecological knowledge as BOEM prioritizes large-scale ocean energy 
development.152 


146 Oregon Trawl Commission. 
147 H. Radtke. 
148 H. Radtke. 
149 Oregon Trawl Commission; Pacific Whiting Conservation Cooperative; Midwater Trawlers 
Cooperative; Pacific Fishery Management Council; Oregon Department of Fish and Wildlife; NOAA; 
RODA; Washington Dungeness Crab Fishermen’s Association; Makah Tribal Council, Makah Indian 
Tribe; West Coast Seafood Processors Association. 
150 NOAA; Oregon Trawl Commission; Pacific Fishery Management Council; RODA. 
151 Pacific Fishery Management Council. 
152 RODA. 


Note: This document is intended to provide clarity to commenters and stakeholders at this stage in the process. This document is 
not a decision document and does not supersede any resulting decision documents related to the Environmental Assessment. 
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Cumulative effects 


Several commenters discussed the need for analysis of cumulative effects between environmental 
impacts, current fisheries regulation, conservation and ecosystem needs, Tribal fisheries, regional 
socioeconomic status, the fishing industry, and the potential development of offshore wind.153 One 
commenter noted the Draft EA does not consider the potential impacts of simultaneous site 
assessment activities in California and Oregon for fishermen who fish along the entirety of the West 
Coast, and emphasized how a cumulative impacts analysis would adequately cover these potential 
compounding impacts.154 


Geographic scope 


A couple commenters encouraged BOEM to be clear about the geographic scope of the EA, 
including which ports and associated vessels should be considered within the analysis for 
commercial fisheries.155 A commenter said the main geographic areas should be updated to reflect 
accurate trawling and processing areas for the variety of species that are sought after along the 
Oregon Coast, and account for the availability of ports that also contributes to the use of main 
geographic areas.156 


Specific impacts 


Several commenters expressed concern with how site assessment activities could alter behaviors or 
migration patterns of both sought after species for harvest and protected and important marine 
species and cause more interactions with fishing outside of the WEA. The commenters expressed 
concern that this greater level of interaction between any protected marine species and fishing 
vessels could cause additional restrictions on the fishing industry, particularly if “take” of ESA-
protected and -listed species occurs.157 A commenter requested that these potential increased 
regulatory burdens on other ocean uses be included and accounted for in the EA or in a pre-lease 
EIS.158 Another commenter criticized BOEM’s assertion that there would be minimal need for 
avoidance, since the species move over large areas of the ocean to follow their food supply, and 
interruptions to their normal behavior will result in significant interference.159 


A few commenters disagreed with the characterization that impacts of offshore wind surveying 
activities on commercial fishing would be “minor,” and said that BOEM does not take into account 
the full potential impact of the site assessment period. Since the fish pursued are highly mobile and 
their distribution changes from year to year, requiring the vessels to be agile to avoid excessive 
bycatch, the commenters suggested that BOEM take note of areas of importance for bycatch 


153 RODA; Washington Dungeness Crab Fishermen’s Association; Makah Tribal Council, Makah Indian 
Tribe; West Coast Seafood Processors Association; Kalmiopsis Audubon Society.
154 West Coast Seafood Processors Association. 
155 Oregon Department of Fish and Wildlife; Pacific Fishery Management Council; Oregon Trawl 
Commission. 
156 Oregon Trawl Commission. 
157 Washington Dungeness Crab Fishermen’s Association; Oregon Trawl Commission; West Coast 
Pelagic Conservation Group; Elk Valley Rancheria, California.
158 Oregon Trawl Commission. 
159 West Coast Pelagic Conservation Group. 


Note: This document is intended to provide clarity to commenters and stakeholders at this stage in the process. This document is 
not a decision document and does not supersede any resulting decision documents related to the Environmental Assessment. 
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avoidance and incorporate impacts to specific fisheries.160 Commenters also expressed concern that 
the 5-year site assessment period will prevent fisheries from performing their surveys and sampling 
to calculate fish stock assessments, which are necessary tools for effective management of fishery 
resources. The commenters asked that BOEM release more specific information about what will be in 
the WEA, including the number of leases they plan to issue in the WEA, the maximum number of data 
collection buoys that would be in place at a single time, the duration of buoy placement, and the total 
footprint of installations and associated watch circles including areas of avoidance.161 


A commenter generally agreed with BOEM’s broad conclusion that the potential impacts on 
commercial fishing are anticipated to be minor and temporary, but recommended that BOEM 
include more information to support this conclusion. This commenter also said that while effects on 
commercial fishing may be minor at a broad scale, the impacts could vary based on individual, size 
of business, sector, or region and analysis should reflect these differences.162 


One commenter recommended the following additional BMPs to limit interaction between inshore 
fisheries and vessels used for site characterization: 


• Use vessel traffic corridors when possible and reduce transit speed outside of these areas to 
limit gear interactions with fisheries 


• Vet survey plans with relevant stakeholders to reduce conflicts with fishery operations.163 


One commenter discussed how surveying activity that limits fishing will cause increased competition 
and over-fishing in other regions that are already considered at-capacity.164 


A few commenters stressed the importance of working with state and Federal agencies and the local 
fishing industry to find suitable locations for meteorological buoys that would not disrupt fishing 
activities or allow for co-use with fisheries.165 One commenter recommended placing all 
meteorological buoys and other oceanographic moorings inside the WEAs to minimize impacts and 
interactions with fisheries. This commenter also recommended that BOEM create a comprehensive 
and accurate description of each of Oregon’s commercial fisheries present within and inshore of the 
affected area and complete a detailed and specific analysis of anticipated impacts.166 A commenter 
mentioned the nature of changing markets/demand, regulations, and the movement of fish 
populations govern the behavior of fishery vessels and said the Draft EA should acknowledge all of 
these factors.167 


160 Pacific Fishery Management Council; West Coast Seafood Processors Association; Oregon Trawl 
Commission. 
161 Pacific Whiting Conservation Cooperative; Pacific Fishery Management Council; Oregon Department 
of Fish and Wildlife; Oregon Trawl Commission;
162 Oregon Department of Fish and Wildlife. 
163 Oregon Department of Fish and Wildlife. 
164 Oregon Department of Fish and Wildlife. 
165 Pacific Fishery Management Council; Oregon Department of Fish and Wildlife; Oregon Trawl 
Commission. 
166 Oregon Department of Fish and Wildlife; Oregon Trawl Commission. 
167 Oregon Trawl Commission. 


Note: This document is intended to provide clarity to commenters and stakeholders at this stage in the process. This document is 
not a decision document and does not supersede any resulting decision documents related to the Environmental Assessment. 
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Some commenters also expressed concern over interactions between survey equipment and fishing 
gear, which have the potential to cause entanglement, interfere with fishing operations, release 
marine debris, or cause other harm/complications.168 Some commenters encouraged BOEM to make 
responsible placement and timely removal of meteorological buoys and their associated anchors a 
condition of the lease, since they can cause damage to fishing gear and to the benthic 
environment.169 


Errors, omissions, and data quality issues 


Several commenters described errors and omissions within the Draft EA.170 Commenters said there 
were inaccuracies and omissions related to active fishing ports and their capacity, seafood 
receiving/processing plants, revenue estimates and data, support businesses, the description of the 
affected area, differences between nearshore versus further offshore fisheries, geographic scope of 
data, and actual commercial fishing vessel activity and landing data along the Oregon Coast.171 A 
couple commenters recommended that Tables 3-13, 3-14, and 3-15 be amended to avoid 
redundancies and provide a clearer understanding of the commercial fisheries, gear types, effort, 
locations, and characteristics that will be incorporated into the description of the commercial fishing 
effected environment in the EA.172 


One commenter said that the maps in Figure C-9 are partially cutoff on the right side making them 
difficult to read. The commenter stated that the “heat maps” regarding the Oregon Call Area 
boundaries did not incorporate fishing areas outside of the call areas, so the maps make it look as 
though these regions are of prime importance, and do not show them in comparison to other high 
quality fishing areas.173 


Some commenters said that data provided in the Draft EA was not representative of trends in 
variability due to summaries taken during COVID-19 pandemic years and should instead rely on 
more recent data from multiple years to increase accuracy.174 Two commenters specifically 
disapproved of BOEM’s use of VMS/AIS information to serve as an estimate for fishing effort or as a 
proxy for recreational fishing effort.175 


168 Oregon Department of Fish and Wildlife; Pacific Fishery Management Council, NOAA; Oregon Trawl 
Commission; Elk Valley Rancheria, California.
169 Pacific Fishery Management Council; NOAA; Oregon Trawl Commission. 
170 Oregon Trawl Commission; H. Radtke; Pacific Fisheries Management Council; Oregon Department of 
Fish and Wildlife. 
171 Oregon Trawl Commission; H. Radtke; Pacific Fisheries Management Council; Oregon Department of 
Fish and Wildlife. 
172 Pacific Fishery Management Council; Oregon Department of Fish and Wildlife. 
173 American Clean Power Association. 
174 Pacific Management Fisheries Council; Oregon Department of Fish and Wildlife; West Coast Seafood 
Processors Association. 
175 Pacific Management Fisheries Council; West Coast Seafood Processors Association. 


Note: This document is intended to provide clarity to commenters and stakeholders at this stage in the process. This document is 
not a decision document and does not supersede any resulting decision documents related to the Environmental Assessment. 
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Other comments 


Some commenters discussed the importance of prioritizing engagement with people and businesses 
involved in the fishing industry and those who depend on it as BOEM moves forward with site 
surveying and lease issuance off the West Coast. 176 


A commenter encouraged the hiring of local willing fishermen where possible to assist in the work 
involved in site characterization, which has been done successfully before.177 


A commenter stressed the importance of the reliance on local communities directly and indirectly on 
the fishing industry through year-round employment and food security. The commenter said that 
processors and other businesses that rely indirectly on fisheries are dependent on the vessels that 
travel along the coast to harvest and deliver catches to ports within the radii of their facilities.178 


Response: 


BOEM conducted an evaluation of the potential impacts of offshore wind development on commercial 
fishing in the EA. BOEM is considering a number of measures for incorporation into the lease, which 
provide for coordination with and protection of commercial fisheries. However, these measures will not 
be finalized until the Final Sale Notice and leases are developed. 


BOEM acknowledges the importance of commercial fishing to local economies and coastal community 
culture. The EA includes discussion of fluctuations in vessel traffic and their potential impacts on fishing 
grounds and in-turn broader economic activities. BOEM used data from various sources, including NOAA 
Fisheries and the Oregon Department of Fish & Wildlife, to provide a comprehensive assessment of the 
economic value of the fishing industry. 


In response to public comments, BOEM updated the EA to reflect recent information, including addition 
of more current data. The EA addresses concerns about the economic impact of offshore wind 
development on commercial fishing and emphasizes the importance of engaging with commercial 
fishermen and other stakeholders to identify important fishing grounds and mitigate potential conflicts. 
BOEM is considering a lease stipulation devoted to this coordination through development of a Fisheries 
Communication Plan. However, lease stipulations will not be finalized until the Final Sale Notice and 
leases are developed. 


Additionally, the EA includes community economic impacts for the commercial fishing industry and 
incorporated updated data to reflect the modern value of the fishing industry. In Section 3.7.2 of the EA, 
BOEM outlines that impacts on fisheries depend on factors such as fish species, fishing methods, and the 
specific locations of fishing activities. This section has been updated to reflect additional data and 
insights to address concerns about space-use conflicts. 


BOEM addressed comments regarding the limitations of the fisheries survey design by adding text that 
references Carlton et al. for more detailed information on survey methodologies. 


176 Pacific Fishery Management Council; The Nature Conservancy; RODA; Oregon Trawl Commission. 
177 NOAA. 
178 West Coast Seafood Processors Association. 


Note: This document is intended to provide clarity to commenters and stakeholders at this stage in the process. This document is 
not a decision document and does not supersede any resulting decision documents related to the Environmental Assessment. 
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To provide a more comprehensive analysis, BOEM updated the text to use 10-year averages rather than 
single-year data, which may not accurately reflect long-term trends or the effects of the COVID-19 
pandemic. This change helps to account for variability in environmental conditions and regulatory 
restrictions over time. 


Finally, BOEM notes that several Tribal Nations, stakeholders, and the PFMC Committee recommend a 
U.S. West Coast-wide cumulative effects analysis of all wind energy proposed areas (taking into 
consideration all areas closed to fishing) on all commercial and recreational fisheries, fishing 
communities, and impacts on domestic seafood production (including port-based, fishery-specific 
facilities and related services). BOEM anticipates, and is planning for, future coordination with the PFMC 
and continued consultation with Tribal Nations on this and other recommendations. 


The EA also provides more detailed descriptions and justifications for the inclusion or exclusion of 
specific fishing areas, and report data over multiple years to account for variability in environmental 
conditions and regulatory restrictions. 


B-4.8 Recreation and Tourism 


Approximately five commenters discussed topics related to recreation and tourism. 


A commenter expressed disappointment that the Draft EA did not include estimated community 
economic impacts for the sport fishing charter industry, an important component of coastal tourism. 
The commenter also criticized the use of outdated data from 2011 and urged BOEM to use more 
current data from sources like Travel Oregon and the Oregon Tourism Commission to accurately 
reflect the modern value of the tourism industry.179 


A commenter said that recreational ocean fishing contributes significantly to local economies and 
coastal community culture and recommended including seasonal fluctuations of vessel traffic in the 
analysis to better understand the potential impacts of offshore wind development on recreational 
fishing grounds.180 


One commenter suggested that BOEM direct developers to work collaboratively to minimize 
conflicts between site characterization work and the ongoing operations of recreational and 
commercial fishermen as well as consider hiring local fishermen to assist with site characterization 
work. 181 


Another commenter stressed that the ports included in the analysis of recreational fisheries in the 
Draft EA are incomplete and do not account for primary ports such as Newport in Lincoln County. 
The commenter recommended providing detailed descriptions and justifications for the inclusion or 
exclusion of specific ports and suggested reporting data over a multi-year span to account for 
variability in environmental conditions and regulatory restrictions182. 


179 Oregon Coast Visitors Association Inc. 
180 Oregon Department of Fish and Wildlife. 
181 The Nature Conservancy. 
182 Oregon Department of Fish and Wildlife. 


Note: This document is intended to provide clarity to commenters and stakeholders at this stage in the process. This document is 
not a decision document and does not supersede any resulting decision documents related to the Environmental Assessment. 
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A commenter criticized the Draft EA for not using current and comprehensive data to assess the 
economic impact of tourism.183 Another commenter stated the need for more accurate 
representations of recreational fisheries and the importance of engaging with recreational anglers to 
identify significant fishing grounds. They also noted that the Draft EA's analysis of recreational 
fishing is based on inadequate spatial data and does not account for the full scope of fishing 
activities. The commenter urged BOEM to provide a more detailed and accurate assessment of 
recreational fishing to better understand the potential impacts of offshore wind development184. 


Response: 


The EA examines potential economic impacts on local communities, especially the sport fishing charter 
industry, which is a substantial component of coastal tourism. 


BOEM acknowledges the importance of recreational ocean fishing to local economies and coastal 
community culture. The EA includes seasonal fluctuations in recreational fishing and gear type to assess 
potential impacts on recreational fishing grounds. BOEM used data from various sources, including 
NOAA’s Office for Coastal Management and the Oregon Department of Fish & Wildlife, to provide a 
comprehensive assessment of the tourism industry’s modern value. 


The EA addresses concerns about the economic impact of tourism and recreational fishing. BOEM is 
committed to using the most current and comprehensive data available to assess these impacts 
accurately. Additionally, BOEM will encourage developers to work collaboratively with local 
communities, including recreational and commercial fishermen, to minimize conflicts. 


B-4.9 Environmental Justice 


Approximately three commenters discussed topics related to environmental justice. 


A commenter said that while the Draft EA provides a good initial framework for analyzing 
environmental justice impacts, more detailed and community-specific analyses are needed as project 
planning progresses. This commenter also described the historical commitments made by the Biden 
Administration to environmental justice, specifically the goal for 40% of Federal investments to flow 
to disadvantaged communities. The commenter said that offshore wind projects should maximize 
benefits to these communities and Tribes and called for ongoing community engagement and 
monitoring to ensure accountability.185 


A commenter said it was important to develop a mitigation fund and program supported by the 
operator to enhance cultural heritage programs associated with the coastal and marine region.186 


One commenter recommended that BOEM analyze the benefits of community consultation related to 
adverse impacts and methods for continued community engagement around the oversight, 
monitoring, and structuring of mitigation plans, including adaptive management strategies. The 


183 Oregon Coast Visitors Association Inc. 
184 Oregon Department of Fish and Wildlife. 
185 BlueGreen Alliance. 
186 Santa Ynez Band of Chumash Indians. 


Note: This document is intended to provide clarity to commenters and stakeholders at this stage in the process. This document is 
not a decision document and does not supersede any resulting decision documents related to the Environmental Assessment. 
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commenter stressed the need for pre-construction, construction, and post-construction monitoring, 
particularly in areas of known vulnerability.187 


Another commenter expressed concern for the potential for conflict between site characterization 
work and the ongoing operations of recreational and commercial fishermen. The commenter 
suggested that developers should work collaboratively with local communities to minimize conflicts 
and impacts.188 


Response: 


The EA provides an initial framework for analyzing environmental justice impacts; however, more 
detailed, and community-specific analyses are needed as project planning progresses. The EA now 
includes text about the Justice40 initiative, highlighting the goal for 40% of Federal investments to flow 
to disadvantaged communities. BOEM emphasizes that offshore wind projects should maximize benefits 
to these communities and Tribes and will prioritize ongoing community engagement and monitoring for 
accountability. 


BOEM recognizes the historical commitments made by the Biden Administration to environmental 
justice and is committed to reflecting these priorities in the offshore wind development process. The EA 
now includes information on how community benefit agreements offered by offshore wind developers 
can include disadvantaged communities. This could include the development of a mitigation fund and 
program supported by the operator for cultural heritage programs associated with the coastal and 
marine region. 


The EA addresses the need for continued community consultation to analyze the partnership of 
community engagement related to adverse impacts and methods for structuring mitigation plans. To 
minimize conflicts between site characterization work and the ongoing operations of recreational and 
commercial fishermen, BOEM encourages developers to work collaboratively with local communities 
and proposes to incentivize this through proposed community benefit agreements. This collaborative 
approach aims to reduce conflicts and ensure that the interests of local stakeholders are considered 
throughout the project development process. The EA now includes specific references to the Justice40 
initiative and acknowledges the various burdens experienced by Curry, Coos, Douglas, Lane, and Lincoln 
counties, as well as by individual census tracts along the coast in these counties. The assessment 
emphasizes the importance of prioritizing disadvantaged communities in community benefit 
agreements offered by offshore wind developers. 


B-4.10 Tribes and Tribal Resources 


Note that Tribal concerns are addressed throughout this document; this section covers 


comments made about Tribes. 


Approximately eight commenters discussed topics related to Tribes and Tribal resources. 


187 BlueGreen Alliance. 
188 The Nature Conservancy. 


Note: This document is intended to provide clarity to commenters and stakeholders at this stage in the process. This document is 
not a decision document and does not supersede any resulting decision documents related to the Environmental Assessment. 
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One commenter stated that the cultural resource information in the Draft EA that pertains to ground 
disturbances is “assumed,” given that the Proposed Action has not yet gone into effect and will not 
take into account how actual activities would impact cultural resources. The commenter noted that 
BOEM has not taken sufficient mitigation efforts, while ignoring treaties between the United States 
government and Native American Tribes.189 


Another commenter expressed concern over the fact that BOEM did not specifically mention their 
concerns in previous comment intake stages of the proposal, suggesting that such comments are 
necessary to consider for cumulative impact analyses in the context of Native resources.190 


A commenter discussed the importance of the Federal government’s continued obligation under an 
1855 treaty with the Cayuse, Umatilla, and Walla Walla Native American Tribes. In particular, the 
commenter discussed the importance of the marine and coastal resources of the Pacific Northwest.191 


Another commenter stated that various Native American Tribes have significant concerns over the 
impacts from offshore wind on submerged and onshore resources, particularly due to cables. The 
commenter added that Tribes also express concerns over the impacts of the proposal on imperiled 
species, which have cultural significance.192 Another commenter discussed Executive Order 
(E.O.) 13175, the United Nations Declaration on the Rights of Indigenous Peoples, and other 
provisions under NEPA. Here, the commenter wrote that the EA must address cultural resources that 
are important to Native American Tribes in Oregon, including recognizing the Oregon call areas as a 
traditional cultural landscape. The commenter also urged BOEM to consider mitigation efforts to 
minimize adverse impacts on such resources. The commenter wrote that under Federal law, the 
project’s scope is too robust for BOEM to defer mitigation considerations under NEPA, particularly 
in the context of consequences on cultural resources. The commenter also wrote that the EA does not 
comply with E.O. 13007, which requires Federal agencies to accommodate Native Americans’ 
ceremonial uses of sacred sites that could be within the scope of a proposed project.193 


A commenter asked BOEM to separate Elk Valley Rancheria, California from the Tolowa Dee-ni' 
Nation and discuss separately consistent with other Tribes.194 


A commenter asked how impacts on submerged Tribal cultural sites will be mitigated.195 


Response: 


BOEM’s engagement with West Coast Tribes is discussed in Section 3.10 of this EA and responses to 
Tribal concerns are also found elsewhere in this appendix. Given the concerns shared by several Tribes 
over potentials impacts of the Proposed Action, BOEM invited Oregon, California, and Washington State 
Tribes to participate as Cooperating Tribal Nations. Once the Draft EA was released, invitations for 
government-to-government consultations were made to more than 80 West Coast Tribes. Impacts on 


189 Confederated Tribes of Coos, Lower Umpqua & Siuslaw Indians. 
190 Makah Tribal Council, Makah Indian Tribe. 
191 Confederated Tribes of the Umatilla Indian Reservation Department of Natural Resources. 
192 National Wildlife Federation et al. 
193 Santa Ynez Band of Chumash Indians. 
194 Elk Valley Rancheria, California. 
195 Protect the Coast PNW. 


Note: This document is intended to provide clarity to commenters and stakeholders at this stage in the process. This document is 
not a decision document and does not supersede any resulting decision documents related to the Environmental Assessment. 
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Public Comment Summary and Report 2024 – Oregon Wind Energy Areas 


Tribal cultural resources assessed in the environmental analysis include noise, sea bottom disturbance 
and entanglement, use conflicts, economics, and altered viewsheds. 


Impacts associated with air quality are discussed in Sections 3.2 and 3.9. 


Detailed geotechnical surveys and site assessments are necessary to provide comprehensive data 
related to cultural resources. As described at Section 2.3.2 of the EA, BOEM regulations require that the 
lessee provide data from surveys with its COP (30 CFR 585.626(b)). These surveys are necessary to 
provide comprehensive data related to cultural resources and will be reviewed by BOEM as part of the 
COP review. 


Further, the EA includes provisions for ongoing consultation with Tribal governments. This consultation 
process, rooted in Section 106 of the National Historic Preservation Act (NHPA), is aimed at ensuring 
that treaties between the United States government and Native American Tribes are honored and that 
cultural resources are adequately protected. 


BOEM recognizes the importance of marine and coastal resources to Tribes, and the importance of the 
Federal government’s treaty obligations. The EA reflects this, in part, by detailing how community 
benefit agreements offered by offshore wind developers should include Tribes. 


The EA includes discussions on E.O. 13175, the United Nations Declaration on the Rights of Indigenous 
Peoples, and other provisions under NEPA. BOEM is committed to working with potentially affected 
Tribes to understand potential impacts on traditional cultural landscapes and ensuring that mitigation 
efforts are implemented to minimize adverse impacts on cultural resources. The EA ensures compliance 
with E.O. 13007, which requires Federal agencies to accommodate Native Americans’ ceremonial uses of 
sacred sites within the project scope. The ongoing NHPA Section 106 consultation process will provide a 
framework for protection of cultural resources. 


BOEM has made changes to the EA to reflect the feedback regarding the separation of specific Tribes, 
such as Elk Valley Rancheria, from the Tolowa Dee-ni' Nation. 


B-4.11 Historic Properties 


Approximately three commenters discussed topics related to historic properties. 


A commenter said that the assumption that lessees will avoid historic properties if identified during 
surveys is insufficient and recommended requiring lessees to conduct surveys prior to geotechnical 
or sediment sampling and to avoid identified historic properties.196 


Another commenter pointed out that the National Historic Preservation Act (NHPA) requires Federal 
agencies to consult with any Indian Tribe that attaches religious and cultural significance to historic 
properties that may be affected by a Federal undertaking. The commenter said that consultation 
should occur early in the project planning process. The commenter did not concur with any findings 
of no historic properties affected.197 


196 Confederated Tribes of Grand Ronde. 
197 Santa Ynez Band of Chumash Indians. 


Note: This document is intended to provide clarity to commenters and stakeholders at this stage in the process. This document is 
not a decision document and does not supersede any resulting decision documents related to the Environmental Assessment. 
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A commenter discussed the need to consider the cumulative impacts of offshore wind development on 
cultural heritage. The commenter said that offshore wind development could have significant cultural 
and socioeconomic impacts, particularly for Indigenous communities, including potential conflicts 
over resource use, displacement, and loss of cultural heritage. They also emphasized the need to 
consider impacts on historical resources both onshore and offshore.198 


A commenter said BOEM should include detailed information related to the potential impacts on 
historic properties in its analysis, including the effects of air and water quality impacts, construction 
activities, and ongoing operations on submerged historic properties. The commenter recommended 
that BOEM provide comprehensive consultation and mitigation plans to address these concerns.199 


Another commenter said that historic properties of religious and cultural importance to Native 
American Tribes should be determined eligible for inclusion on the National Register of Historic 
Places. The commenter said that BOEM must consult with Tribes to ensure that Tribal interests are 
considered in all determinations of significance and effect.200 


Response: 


In accordance with 54 U.S.C. § 300308 and 54 U.S.C. § 302706, historic properties are defined as any 
pre-contact period or historic period district, site, building, structure, or object included in, or eligible for 
inclusion in, the National Register of Historic Places. This can also include properties of traditional 
religious and cultural importance to a Tribe that meet criteria for inclusion in the National Register of 
Historic Places. 


As described in the EA, Section 3.11.2, site characterization activities include shallow hazards 
assessments, and geological, geotechnical, archaeological, and biological surveys. While HRG surveys are 
not capable of impacting cultural resources, geotechnical testing and sediment samples could impact 
cultural resources. BMPs, listed in Appendix C, are included as part of the Proposed Action to ensure 
HRG surveys are conducted prior to geotechnical/sediment sampling to avoid impacts on historic 
properties. Proposed BMPs include, but are not limited to, established archaeological survey guidelines, 
required avoidance of potential archaeological resources by a minimum of 50 m, and in no case may the 
lessee’s actions impact a potential archaeological resource without BOEM’s prior approval. The potential 
for bottom-disturbing activities to cause damage to cultural resources is very low with these BMPs in 
place. Similarly, impacts on onshore cultural resources are expected to be negligible and temporary in 
nature. 


BOEM’s engagement with West Coast Tribes is discussed in Section 3.10 of this EA. Given the concerns 
shared by several Tribes over potentials impacts within the California Current Ecosystem, BOEM invited 
Oregon, California, and Washington State Tribes to participate as Cooperating Tribal Nations. Once the 
Draft EA was released, invitations for government-to-government consultations were made to more 
than 80 West Coast Tribes. Impacts on Tribal cultural resources assessed in the environmental analysis 
include noise, sea bottom disturbance and entanglement, use conflicts, economics, and altered 
viewsheds. Impacts associated with air quality are discussed in Sections 3.2 and 3.9. 


198 Elk Valley Rancheria, California. 
199 BlueGreen Alliance. 
200 Santa Ynez Band of Chumash Indians. 


Note: This document is intended to provide clarity to commenters and stakeholders at this stage in the process. This document is 
not a decision document and does not supersede any resulting decision documents related to the Environmental Assessment. 
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Public Comment Summary and Report 2024 – Oregon Wind Energy Areas 


B-5. CONSULTATION AND COORDINATION, AND STAKEHOLDER COMMENTS 


B-5.1 Public Involvement 


Approximately seven commenters discussed topics related to public involvement. 


A commenter suggested improving the community engagement process with impacted parties by 
learning from successful state-level engagement processes to increase accessibility, education, and 
meaningful consultation with impacted communities.201 Another commenter said that BOEM’s 
process is highly compartmentalized, lacks transparency, and does not allow impacted stakeholders 
an authentic seat at the table. The commenter advocated for Oregon’s approach to offshore wind 
development, which includes a comprehensive and inclusive planning process.202 


A commenter expressed disapproval of finalizing the WEAs without adequate public engagement 
with Oregonians, especially those living on the coast, and said that BOEM has not indicated that it is 
listening to Oregon’s governing bodies.203 


A commenter asked for meaningful engagement and concrete actions to protect the environment and 
ensure energy affordability and resilience for all residents. The commenter stressed the importance of 
compliance with comprehensive local plans and codes, respect for Tribal sovereignty, and genuine 
consultation with impacted communities.204 


A commenter recommended that BOEM engage more effectively with Tribes in the development of a 
programmatic agreement (PA) and ensure that Tribes are invited as signatories.205 Another 
commenter suggested that BOEM should include detailed information related to the potential 
impacts on local communities in its analysis, including the effects of air and water quality impacts, 
construction activities, and ongoing operations. The commenter recommended providing 
comprehensive consultation and mitigation plans to address these concerns.206 


A commenter supported the issuance of leases for offshore wind by BOEM in Oregon WEAs only 
after a satisfactory EA is completed, considering and including plans and requirements to adequately 
mitigate all the concerns put forth by various stakeholders during the public comment period.207 


Response: 


BOEM’s public and stakeholder engagement efforts for Oregon offshore wind energy planning began in 
2020. Comments were received in response to the 2022 Call for Information and Nominations as well as 
the 2023 request for comments on the Draft WEAs. Further opportunities for public and stakeholder 
engagement included Oregon Intergovernmental Renewable Energy Task Force meetings that were 
open for public comment at the end of each meeting. Further information about BOEM engagement for 


201 Anonymous. 
202 Oregon Trawl Commission. 
203 Oregon Coast Alliance. 
204 Anonymous. 
205 Confederated Tribes of Grand Ronde. 
206 BlueGreen Alliance. 
207 T.S. 


Note: This document is intended to provide clarity to commenters and stakeholders at this stage in the process. This document is 
not a decision document and does not supersede any resulting decision documents related to the Environmental Assessment. 
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Public Comment Summary and Report 2024 – Oregon Wind Energy Areas 


Oregon offshore wind energy planning is available in the 2020 Engagement Plan and 2022 Summary 
Report. 


Consultation meetings and written comments from federally recognized Tribes were encouraged 
throughout the process. Given the concerns shared by several Tribes over potential impacts within the 
California Current Ecosystem, BOEM invited Oregon, California, and Washington State Tribes to 
participate as Cooperating Tribal Nations in this EA. Once the draft was released, invitations for 
government-to-government consultations were made to more than 80 West Coast Tribes. 


Impacts associated with the Proposed Action are limited to site characterization and site assessment 
activities and do not include the installation, operation, or decommissioning of an offshore wind facility. 
Appendix E lists BMPs assumed as a part of any future Proposed Action surveys and activities. Project-
level NEPA environmental analysis and site-specific mitigation measures will be identified for each WEA 
prior to construction or operation of offshore wind infrastructure in these areas. 


Section 106 of the NHPA (54 U.S.C. § 306108) and its implementing regulations (36 CFR § 800) require 
Federal agencies to consider the effects of their undertakings on historic properties and afford the 
Advisory Council on Historic Preservation (ACHP) an opportunity to comment. BOEM determined that 
issuing commercial leases within the Oregon WEAs and granting rights-of-way and rights-of-use and 
easements within the region constitutes an undertaking subject to Section 106 of the NHPA (16 U.S.C. 
470f) and its implementing regulations (36 CFR § 800). BOEM has a Draft PA pursuant to 36 CFR § 
800.14(b) to fulfill its obligations under Section 106 of the NHPA for renewable energy activities on the 
OCS offshore Oregon. At the time of writing this response, the draft PA has been circulated for review 
with the consulting parties for the fifth time on June 27, 2024. More history is available in Section 4.2.4 
of this document. 


B-5.2 Consultation 


Approximately four commenters discussed topics related to consultation. 


A commenter stated that BOEM has not completed consultations and BOEM should acknowledge 
that consultation outcomes may result in different BMPs than those included in Appendix D. The 
commenter said that cooperating agencies should be listed in the EA and expressed support for the 
statement indicating that lessees must comply with consultation outcomes, which may change over 
time.208 


A commenter said that while BOEM cannot approve site assessment and characterization activities 
in state waters or onshore areas, BOEM should include the state requirements in the EA so potential 
lessees are aware of them and may coordinate on Federal and state easement and special-use 
authorizations at an early stage of the project.209 


Another commenter asserted that the maritime industry has been disregarded in Oregon offshore 
wind outreach efforts thus far and said this lack of engagement is a significant deficiency. The 


208 American Clean Power Association. 
209 Oregon Department of State Lands. 


Note: This document is intended to provide clarity to commenters and stakeholders at this stage in the process. This document is
not a decision document and does not supersede any resulting decision documents related to the Environmental Assessment. 
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commenter asked BOEM to formally engage with the commercial maritime industry on offshore 
Oregon wind activities.210 


A commenter thanked the PFMC for their comment on the Draft EA and incorporated their 
comments by reference.211 


Response: 


Pursuant to Section 7(a)(2) of the ESA, BOEM requested consultation under the ESA Section 7 with 
NMFS on the proposed site characterization and site assessment activities in the Oregon WEAs. 
Appendix E lists BMPs anticipated under the Proposed Action. These BMPs were developed from oil and 
gas operations in the Pacific Ocean and prior consultations with the State of Oregon and Federal 
agencies. The NFMS consultation concluded with a Letter of Concurrence from NMFS dated July 12, 
2024. 


This environmental analysis assesses impacts associated with site characterization and site assessment 
activities. As stated in Chapter 2, BOEM’s regulatory authority is limited to the OCS, and therefore BOEM 
cannot approve site assessment or characterization activities in state waters or onshore areas. Project-
level NEPA environmental documents will be completed for the WEAs prior to construction or 
operation. The NEPA process would include an analysis of the potential impacts and reflect, but is not 
limited to, required consultations with the appropriate Federal, Tribal, state, and local entities; public 
involvement including public meetings and comment periods; collaboration with the BOEM Oregon 
Intergovernmental Renewable Energy Task Force; and preparation of an independent, comprehensive, 
site- and project-specific impact analysis using the best available information. 


Oregon WEAs avoid the PACPARS fairways and port access routes proposed by the USCG. BOEM’s Final 
WEA recommendations balanced key existing interests, primarily those of military mission compatibility, 
the PACPARS, coastal resources in Oregon, state renewable energy goals, and anticipated future uses 
based on the best available information. BOEM works with the USCG regarding PACPARS and will 
continue to address potential impacts of lease development on navigation. BOEM also seeks to engage 
shipping industry representatives as the wind energy authorization process moves forward through the 
site assessment to the construction and operations stages. 


Endangered Species Act and Marine Mammal Protection Act 


Approximately three commenters discussed topics related to the ESA and MMPA. 


One commenter said that the finding of negligible impacts on birds is arbitrary and may violate the 
Administrative Procedure Act. The commenter stated that BOEM should prepare a decision 
document stating that the Oregon WEAs leases significantly affect the quality of the natural and 
human environment and prepare an EIS. The commenter indicated that five listed species under the 
ESA are likely to occur within the boundaries of the proposed wind energy sites and take of these 
species would constitute a significant impact on the human environment. The commenter asserted 


210 Pacific Merchant Shipping Association. 
211 Oregon Trawl Commission. 
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that detailed scientifically valid evidence would be required to prove take is incidental to an 
otherwise lawful activity.212 


A commenter stated that the Draft EA leaves open the possibility that additional measures could be 
imposed for site assessment and characterization work notwithstanding their negligible impact on 
aquatic resources. The commenter stated that inclusion of interested industry members is necessary 
to fulfill the rights guaranteed to applicants under the ESA and its implementing regulations.213 


A commenter asserted that the Draft EA findings determining that the Proposed Action could affect 
fishes and ESA-listed species means that BOEM must engage in consultation. The commenter stated 
that BOEM must establish a clear plan for consultation, and if BOEM wishes to consult informally, 
must complete a BA as soon as possible. The commenter added that NOAA Fisheries should issue its 
concurrence letter prior to the final lease sale notice and subsequent auction, which should be made 
publicly available as soon as it is completed. 214 


Response: 


This EA is a preliminary analysis used to determine whether the proposed Federal action is likely to have 
significant environmental impacts. The Proposed Action is lease issuance and potential site 
characterization and assessment activities. A lease does not, by itself, authorize any activity within the 
leased area. 


BOEM encourages commenters to remain engaged in coming years if a COP is submitted to BOEM for 
renewable energy development. At the COP stage, project-level NEPA environmental analyses will be 
conducted for each lease area prior to construction or operation of offshore wind infrastructure in these 
areas, and BOEM requires lessees incorporate BMPs into their COPs to minimize any potential impacts. 


Upon receiving COPs, BOEM will prepare a NEPA analysis, which will most likely take the form of an EIS, 
to address impacts to the environment, including ESA-protected species, from lease development. 
BOEM may include conditions in its COP approval to try to address these and other impacts. BOEM 
intends to support the expeditious and orderly development of OCS resources by mitigating direct 
impacts, specifically to species protected by the ESA. 


BOEM consulted with NMFS under the ESA Section 7 on potential impacts to listed species. That 
consultation concluded with a Letter of Concurrence from NMFS to BOEM, dated July 12, 2024, and this 
information was updated in the EA. 


Essential Fish Habitat Consultation 


Approximately one commenter discussed topics related to EFH consultation. 


One commenter requested the last sentence in Section 4.2.2 be revised to read “Consultation: BOEM 
will combine the consultation for fishes and invertebrates listed under the ESA with the EFH 


212 L. Maitreya. 
213 South Coast Energy Ventures, LLC. 
214 National Wildlife Federation, et al. 


Note: This document is intended to provide clarity to commenters and stakeholders at this stage in the process. This document is 
not a decision document and does not supersede any resulting decision documents related to the Environmental Assessment. 
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consultation and will communicate with the NMFS West Coast Region regarding ESA- listed 
species.”215 


Response: 


BOEM updated the EA with current information regarding simultaneous consultation with NMFS West 
Coast Region on EFH and ESA-protected species. The ESA and EFH consultation concluded with a Letter 
of Concurrence from NMFS to BOEM, dated July 12, 2024. 


Coastal Zone Management Act 


No comments were received on this issue. 


National Historic Preservation Act 


Approximately four commenters discussed topics related to the NHPA. 


A commenter urged BOEM not to take shortcuts in the NEPA and NHPA 106 processes and ensure 
the generalizations are supported with evidence, saying that. the NHPA requires Federal agencies to 
consult with any Indian Tribe that attaches religious and cultural significance to historic properties 
that may be affected by a Federal undertaking. The commenter stated that it did not concur with the 
finding of no historic properties affected. The commenter also requested that BOEM treat provided 
cultural resources information as confidential, as applicable, pursuant to Section 304 of NHPA.216 


A commenter asserted that the assumption indicating lessees would conduct HRG surveys prior to 
conducting geotechnical/sediment mapping and would avoid potential historic property would not 
sufficiently ensure avoidance. The commenter recommended rewording the text to read: “Therefore, 
BOEM requires lessees to conduct HRG surveys prior to conducting geotechnical/sediment 
sampling, and, when a potential historic property is identified, the lessee will avoid it.” Additionally, 
the commenter asserts the Tribe should be invited to be an invited signatory to the PA, recognizing 
the responsibility of the Tribe to the protection of historic properties in its ancestral homelands and 
usual and accustomed areas.217 


One commenter stated that finalization of the PA must occur prior to any ground disturbance.218 


Response: 


Impacts associated with the Proposed Action are limited to site characterization and site assessment 
activities and do not include the installation, operation, or decommissioning of an offshore wind facility. 
As described in Section 3.11.2, site characterization activities include shallow hazards assessments, and 
geological, geotechnical, archaeological, and biological surveys. While HRG surveys are not capable of 
impacting cultural resources, geotechnical testing and sediment samples could impact cultural 
resources. Given this, BMPs have been included as part of the Proposed Action ensure HRG surveys 
would be conducted prior to geotechnical/sediment sampling to avoid impacts on historic properties. 
Proposed BMPs include but are not limited to established archaeological survey guidelines, required 


215 NOAA. 
216 Santa Ynez Band of Chumash Indians. 
217 Confederated Tribes of Grand Ronde. 
218 Confederated Tribes of Coos, Lower Umpqua & Siuslaw Indians. 


Note: This document is intended to provide clarity to commenters and stakeholders at this stage in the process. This document is 
not a decision document and does not supersede any resulting decision documents related to the Environmental Assessment. 
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avoidance of potential archaeological resources by a minimum of 50 m, and in no case may the lessee’s 
actions impact a potential archaeological resource without BOEM’s prior approval. These BMPs are 
discussed in detail in Appendix E. 


BOEM’s engagement with West Coast Tribes is discussed in Section 3.10 of this EA. Given the concerns 
shared by several Tribes over potential impacts within the California Current Ecosystem, BOEM invited 
Oregon, California, and Washington State Tribes to participate as Cooperating Tribal Nations in this EA. 
Once the draft was released, invitations for government-to-government consultations were made to 
more than 80 West Coast Tribes. Impacts on Tribal cultural resources assessed in the environmental 
analysis include noise, sea bottom disturbance and entanglement, use conflicts, economics, and altered 
viewsheds. Impacts associated with air quality are discussed in Sections 3.2 and 3.9. Overall, impacts on 
Tribes and Tribal resources from the Proposed Action are expected to be minor and temporary. 


Section 106 of the NHPA (54 U.S.C. § 306108) and its implementing regulations (36 CFR § 800) require 
Federal agencies to consider the effects of their undertakings on historic properties and afford the ACHP 
an opportunity to comment. BOEM determined that issuing commercial leases within the Oregon WEAs 
and granting rights-of-way and rights-of-use and easements within the region constitutes an 
undertaking subject to Section 106 of the NHPA (16 U.S.C. 470f) and its implementing regulations (36 
CFR § 800). BOEM has a Draft PA pursuant to 36 CFR § 800.14(b) to fulfill its obligations under Section 
106 of the NHPA for renewable energy activities on the OCS offshore Oregon. At the time of writing this 
response, the draft PA has been circulated for review with the consulting parties for the fifth time on 
June 27, 2024. BOEM initiated consultation on this EA through letters sent electronically on February 15, 
2024, with the State Historic Preservation Officer and ACHP. A separate letter was sent to 14 Federally 
recognized Tribes on February 12, 2024, that provided advanced notice of the Oregon WEAs, EA, and 
invited them to be Cooperating Tribal Nations on the EA and as a consulting party for Section 106 of the 
NHPA. Additionally, pursuant to 36 CFR § 800.2(c)(3) and 36 CFR § 800.2(d), BOEM identified and invited 
15 individuals representing more than a dozen organizations including Federal and state agencies, local 
governments, museums, historical societies, and historic preservation organizations. 


Tribal Coordination and Government-To-Government Consultations with Federally Recognized Tribal 
Nations 


Note that Tribal concerns are addressed throughout this document; this section covers 


comments made about Tribes. 


Approximately 13 commenters discussed topics related to Tribal coordination and government-to-
government consultations with federally recognized Tribal Nations. 


A few commenters urged BOEM to commit to engaging in meaningful government-to-government 
consultation with affected Tribes.219 A commenter said that BOEM should analyze the extent of 
needed Tribal consultation included in lease stipulations with all impacted Tribes.220 A commenter 


219 R. Eichstaedt; The Nature Conservancy; Confederated Tribes of the Umatilla Indian Reservation 
Department of Natural Resources; National Wildlife Federation, et al.; Santa Ynez Band of Chumash 
Indians; Elk Valley Rancheria, California.
220 BlueGreen Alliance. 


Note: This document is intended to provide clarity to commenters and stakeholders at this stage in the process. This document is 
not a decision document and does not supersede any resulting decision documents related to the Environmental Assessment. 
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encouraged more meaningful engagement with Tribes, local communities, and stakeholders.221 A 
commenter said that the Department of the Interior is an original signatory to the Memorandum of 
Understanding (MOU) Regarding Interagency Coordination and Collaboration for the Protection of 
Indian Sacred Sites (2012) and stated that the MOU and action plan should be applied to BOEM.222 


A commenter said that it has not been engaged directly by BOEM for consultation on this project.223 


A commenter said that meetings held to date do not constitute government-to-government 
consultation as required by E.O. 13175.224 A commenter said that BOEM should delay the sale of 
leases to allow BOEM and Tribes to engage in meaningful consultation.225 


A commenter asked that the Final EA describe the specific opportunities for Tribal review and 
comment, including on all plans for ground disturbance and methodologies of cultural resource 
surveys, as well as written responses to the commenter’s comments on the Draft EA followed by a 
consultation prior to finalizing the EA.226 


A commenter said that meaningful consultation must adequately consider a Tribe’s specific 
recommendations and requests in the EA, including by addressing their comments throughout the EA 
and not solely in the Tribes and Tribal Resources section. The commenter said that the leasing 
process has moved forward without reflecting the input they repeatedly provided and expressed doubt 
about BOEM’s ability to adaptively manage renewable energy projects in a manner that upholds the 
Trust responsibility to Tribal governments when the development is being fast-tracked by Federal 
policy targets. The commenter requested that BOEM describe how it used its authority to adaptively 
manage unexpected impacts, such as revoking or adding stipulations to the lease. The commenter 
urged BOEM to commit to a consent-based process, whereby consent from Tribal governments with 
treaty-protected fishing rights is a siting condition. Additionally, the commenter said that BOEM 
should provide long-term capacity funding to support Tribes in engaging with the extensive multi-
state BOEM processes. Finally, the commenter asked BOEM to provide a table in the EA outlining 
the comments received from each Tribal Nation and how BOEM responded to these comments.227 


A few commenters said that the Draft EA’s statement of “minor and temporary” impacts on Tribes 
and Tribal resources has little justification, requires a transparent demonstration of its Tribal 
engagement to reach that determination, and raises concerns about the adequacy and accuracy of 
the impact assessment.228 


A commenter wrote that the EA lacks a discussion and analysis of the potential effects of lease 
issuance and associated activities on Tribal treaty rights, resources, and the ocean habitats on which 
they are based. The commenter said that the Final EA and any future environmental documents for 
Oregon offshore wind development should incorporate elements of the Columbia River Inter-Tribal 


221 M. LaBelle. 
222 Santa Ynez Band of Chumash Indians. 
223 Confederated Tribes of Grand Ronde. 
224 Confederated Tribes of Coos, Lower Umpqua & Siuslaw Indians. 
225 National Wildlife Federation, et al. 
226 Confederated Tribes of Coos, Lower Umpqua & Siuslaw Indians. 
227 Makah Tribal Council, Makah Indian Tribe 
228 The Nature Conservancy; Makah Tribal Council, Makah Indian Tribe; National Wildlife Federation, et 
al. 


Note: This document is intended to provide clarity to commenters and stakeholders at this stage in the process. This document is 
not a decision document and does not supersede any resulting decision documents related to the Environmental Assessment. 
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Fish Commission’s Energy Vision and encouraged BOEM to collaborate with Tribes to develop 
criteria for siting ocean-based projects. The commenter also suggested that BOEM refer to their 
Columbia Basin Salmon Policy and the document Guidance and Responsibilities for Effective Tribal 
Consultation Communication and Engagement for best practices on engaging with Tribes on ocean 
and coastal issues. The commenter stressed the importance of using existing frameworks and policies 
to guide effective and respectful consultation processes with Tribal Nations.229 Another commenter 
said that many documents exist to assist BOEM in understanding it is imperative to engage with 
Tribes, including the principles of Free, Prior, and Informed Consent recognized in the United 
Nations Declaration on the Rights of Indigenous Peoples as well as the Biden Administration's 
Memorandum on Uniform Standards of Tribal Consultation (Nov. 2022).230 


Response: 


BOEM’s engagement with West Coast Tribes is discussed in Section 3.10 of this EA and responses to 
Tribal concerns are also found elsewhere in this appendix. 


In recognition of this special relationship, BOEM extended invitations to Tribal Nations for government-
to-government and Tribal Nation coordination meetings and invited those Tribes to participate as 
Cooperating Tribal Nations (cooperating agencies) in this EA. Given the concerns shared by several 
Tribes over potentials impacts of the Proposed Action, BOEM invited Oregon, California, and 
Washington State Tribes to participate as Cooperating Tribal Nations. Once the Draft EA was released, 
invitations for government-to-government consultations were made to more than 80 West Coast Tribes. 
As described in Section 4.3.5, BOEM has a Trust responsibility and is required to consult with federally 
recognized Tribes, if a BOEM action could have substantial direct effect on a federally recognized Tribe. 
BOEM invited government-to-government consultation and engagement with potentially affected Tribes 
on multiple occasions since the current planning efforts offshore Oregon began in 2019; Tribes are also 
invited to participate as members of the BOEM Oregon Intergovernmental Renewable Energy Task 
Force. 


BOEM is grateful for the comments provided by Tribal Nations on the Draft EA and has incorporated 
many of those comments, as they apply to the current Proposed Action, into the Final EA. Potential 
impacts on Tribal resources that could occur as a result of site characterization and site assessment 
include noise, sea bottom disturbance and entanglement, use conflicts, economics, and altered 
viewsheds. Impacts associated with air quality and lighting are discussed in Sections 3.2 and 3.9, 
respectively. For those comments that are beyond the scope of the current action, those comments are 
important for future lessees to consider in any planning efforts for a project build out, and BOEM will 
continue to invite consultation and engagement with potentially affected Tribes. 


B-6. OTHER COMMENTS 


Comments associated with this issue are included in the subsections below. 


B-6.1 Comments on the Timeline 


Approximately 14 commenters provided comments on the timeline. 


229 Confederated Tribes of the Umatilla Indian Reservation Department of Natural Resources. 
230 The Nature Conservancy. 


Note: This document is intended to provide clarity to commenters and stakeholders at this stage in the process. This document is 
not a decision document and does not supersede any resulting decision documents related to the Environmental Assessment. 
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A commenter said that leasing should occur much later in the process, after an EIS has been 
published. 231 Another commenter said that it is inappropriate that BOEM already published a PSN 
for this year prior to finalizing the EA.232 A commenter stated that conducting an EA in the site 
assessment phase and conducting an EIS after a COP, prior to BOEM’s final decision is 
inappropriate.233 A commenter expressed concern about the accelerated timeline and timeframe for 
the lease sale and subsequent actions.234 


A commenter asked BOEM to redo research and resubmit the EA for the public to review the findings 
again. The commenter also said this is crucial for such a large-scale project.235 


Multiple commenters stated that BOEM should delay progress toward opening leases for offshore 
wind energy, for at least six months, for multiple reasons, such as: 


• To allow the State of Oregon to make meaningful progress on its Roadmap for offshore wind 
energy 


• To allow informed engagement and regional planning to take place 
• To analyze fisheries impacts and impacts on seafood customers 
• To conduct an economic impact study of the coast 
• To allow BOEM and Tribes to engage in meaningful consultation 
• To allow the assessment to be developed and conducted in a careful, deliberate, forward thinking 


manner that includes creating a roadmap that assesses the complexity of the project. 236 


A commenter reiterated that stakeholders have called for BOEM to extend the lease auction timeline 
driven by the statutory window in the Inflation Reduction Act, which will close later this year unless 
another oil lease auction occurs, or to cancel the process and start over.237 


Response: 


BOEM’s process spans four phases across several years and includes two environmental reviews under 
NEPA. The first environmental review is conducted prior to lease issuance and analyzes the potential 
effects from site assessment and site characterization activities; lease issuance alone does not allow 
construction of any offshore wind turbines. The second environmental review is completed after a 
lessee submits a COP, which may occur up to five years after lease issuance and analyzes potential 
effects from all proposed activities and planned facilities that a lessee intends to construct and use for a 
project under a commercial lease. No construction may begin within a lease area until after these 
reviews are completed and avoidance or mitigation has been identified. Input on how to avoid or 
minimize impacts on these resources that could be included in BOEM decisions and approvals is 
welcomed and encouraged. 


231 Oregon Coast Alliance. 
232 Pacific Merchant Shipping Association. 
233 West Coast Pelagic Conservation Group 
234 National Wildlife Federation, et al. 
235 Karie Silva 
236 Lincoln County Board of Commissioners; R. Eichstaedt, Oregon Coast Visitors Association, Inc.; 
Confederated Tribes of Coos, Lower Umpqua & Siuslaw Indians; T.S.; Oregon Trawl Commission.
237 P. Benecki. 


Note: This document is intended to provide clarity to commenters and stakeholders at this stage in the process. This document is 
not a decision document and does not supersede any resulting decision documents related to the Environmental Assessment. 
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BOEM uses the best available science, knowledge, and meaningful engagement with Tribal Nations, 
state and Federal agencies, and stakeholder communities to identify potential lease areas that appear to 
be the most suitable for energy development while presenting the least environmental or other user 
conflict. Meaningful engagement is reflected in the steps taken, which are described in the Area ID 
Memo. 


Prior to any lease sale, BOEM performs an environmental review and appropriate consultations 
regarding pre-construction activities expected to occur on the WEAs, typically in the form of an EA. This 
review considers the potential impacts from site characterization and site assessment activities. BOEM 
publicly announces the start of this environmental review and solicits public input. 


If a lease is issued and a lessee submits a COP on that lease, BOEM would invite consultation with the 
appropriate Tribal, Federal, state, and local governments, solicit input from the public and Task Force 
members and conduct a project-specific environmental analysis under NEPA, including cumulative 
effects. Additional opportunities for public involvement will be available during this project-specific COP 
analysis. BOEM will use this information to evaluate the potential environmental impacts and related 
socioeconomic considerations, including those related to marine ecosystems and fisheries, associated 
with the proposed project, which would inform its decision to approve, approve with modification, or 
disapprove a lessee’s COP pursuant to 30 CFR § 585.628. 


There are no regulations mandating the timing of the publication of a PSN in relation to an EA; these 
timelines run on separate tracks. Under the OCS Lands Act, BOEM must publish a Final Sale Notice at 
least 30 days prior to the prospective auction. More information about the wind energy commercial 
leasing process can be found on the BOEM website. 


B-6.2 Comments on the Public Comment Process/Engagement 


Approximately 10 commenters addressed the public comment and engagement processes. 


A couple of commenters stated that they did not believe their concerns were meaningfully addressed 
in the public engagement process and requested BOEM conduct robust engagement with the public 
and coastal communities.238 


A commenter stated that the project has been fast and expressed concern about the lack of process, 
and lack of industry and stakeholder outreach and engagement.239 A commenter urged BOEM to 
listen to industry comments.240 A commenter requested that BOEM engage with the commercial 
maritime industry by establishing a working group to address maritime navigation issues.241 


A commenter stated that BOEM has posted numerous public comments without sufficiently 
addressing the requests received. The commenter expressed that this creates confusion and makes 
engagement impossible.242 


238 Lincoln County Board of Commissioners; National Wildlife Federation, et al. 
239 West Coast Pelagic Conservation Group. 
240 Midwater Trawlers Cooperative. 
241 CRSOA/PNWA. 
242 RODA. 


Note: This document is intended to provide clarity to commenters and stakeholders at this stage in the process. This document is 
not a decision document and does not supersede any resulting decision documents related to the Environmental Assessment. 
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Response: 


BOEM solicits public comments from a host of interested and affected entities including Tribes, fishing 
communities, mariners, coastal communities, and other stakeholders. On May 1, 2024, BOEM published 
the Notice of Availability of the Draft Environmental Assessment for Commercial Wind Lease Issuance on 
the Pacific Outer Continental Shelf, Oregon along with a 30-day comment period to solicit public input. In 
response to stakeholder request, the comment period is extended two weeks through June 14, 2024. 


BOEM hosted two virtual meetings for the public to learn more about the EA, ask questions about the 
NEPA process, and provide oral testimony. Meeting information, recordings, slides, and attendance are 
available on the BOEM Renewable Energy Webpage. 


After the conclusion of the comment period, BOEM assessed and considered the comments received. 
Comments were incorporated into the EA to the extent BOEM determined was appropriate. Many 
comments received are regarding the potential for future offshore wind development, which is outside 
the scope of the EA. 


B-6.3 Request to Extend the Public Comment Period 


Approximately 11 commenters discussed the public comment period. 


Multiple commenters requested that BOEM extend the public comment period by at least 15 to 
30 days to allow for more public review to ensure that impacts are adequately disclosed and 
assessed.243 


A commenter requested more time to gather and assess available information to develop their 
comments.244 


Response: 


On May 1, 2024, BOEM published the Notice of Availability of the Draft Environmental Assessment for 
Commercial Wind Lease Issuance on the Pacific Outer Continental Shelf, Oregon along with a 30-day 
comment period to solicit public input. In response to stakeholder requests, the comment period was 
extended two weeks, through June 14, 2024. 


BOEM hosted two virtual public meetings during the comment period for the public to learn more about 
the EA, ask questions about the NEPA process, and provide oral testimony. Meeting information, 
recordings, slides, and attendance are available on the BOEM Renewable Energy Webpage. 


B-7. GENERAL COMMENTS 


Comments associated with this issue are included in the subsections below. 


243 Midwater Trawlers Cooperative; Oregon Trawl Commission; Washington Dungeness Crab 
Fisherman’s Association; R. Eichstaedt; K. Silva; Coquille Indian Tribe; Confederated Tribes of Coos, 
Lower Umpqua and Siuslaw Indians.
244 Confederated Tribes of Coos, Lower Umpqua and Siuslaw Indians. 


Note: This document is intended to provide clarity to commenters and stakeholders at this stage in the process. This document is 
not a decision document and does not supersede any resulting decision documents related to the Environmental Assessment. 
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B-7.1 General Support (without Substantive Content) 


Approximately 13 commenters expressed general support of the EA. 


Commenters representing form letter campaigns expressed excitement about the potential for 
offshore wind energy projects in the state and said that offshore wind energy projects can create jobs, 
benefiting the economy and helping build a better, diverse, and more sustainable future.245 


Response: 


BOEM appreciates the public’s participation during this process and that individual stakeholders took 
time to express their opinions regarding the Proposed Action and potential future offshore wind 
development on the Oregon OCS. The majority of comments were informed and either improved the 
final document or BOEM’s planning for improving future engagement. 


Approximately 12 commenters expressed opposition to the EA. 


A commenter said that deployment of floating offshore wind should not move forward with disregard 
for the effect on the environment, fishing and tourism industries, and the traditional use of the sea 
and estuaries by Indigenous communities.246 


A commenter stated that offshore wind has significant environmental impact from the cables and 
chains that scrape along the seafloor and go through whale and fish habitat.247 


A commenter said that the EA contains inaccuracies, and that accurate data would mean fewer 
adjustments to the Final EA before the public comment period and the auction of the WEAs. The 
commenter urged BOEM to examine and correct the EA and resubmit for a second review.248 


Another commenter said that people have not expressed any wishes to see offshore wind move 
forward without proper environmental examination and addressing data gaps.249 


A commenter stated that BOEM has not consulted with the Department of Energy (DOE) on this 
project, and that the project should be withdrawn until DOE can review. The commenter also said 
that if offshore wind is implemented without due diligence, then it would forever damage the Oregon 
Coast.250 


Response: 


BOEM collaborated with the Tribes; Federal, state, and local governments; NGOs; fishery and maritime 
industries; offshore wind developers; and the public to select the Final WEAs and create the Draft EA 
and PSN. BOEM acknowledges the comments expressing opposition to offshore wind development in 
the State of Oregon. 


245 WS Carpenters [Form Letter Master]; R. Hyke [Form Letter Master]; J. Myers [Form Letter Master]. 
246 Lincoln County Board of Commissioners. 
247 M. Berth. 
248 K. Silva. 
249 West Coast Pelagic Conservation Group. 
250 Anonymous. 


Note: This document is intended to provide clarity to commenters and stakeholders at this stage in the process. This document is 
not a decision document and does not supersede any resulting decision documents related to the Environmental Assessment. 
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If a lease is issued and a lessee submits a COP on that lease, BOEM would invite consultation with the 
appropriate Tribal, Federal, state, and local governments; solicit input from the public and Task Force 
members; and conduct a project-specific environmental analysis under NEPA, including cumulative 
effects. Please refer to Section 4 for additional discussion about consultations. Although BOEM does not 
formally consult with DOE for review of offshore wind projects, BOEM and DOE (directly and indirectly 
through the Pacific Northwest National Laboratory, National Renewable Energy Laboratory, etc.) work 
together on research and development, share data and technical information related to offshore energy 
development and participate in interagency working groups. 


B-7.2 Mixed/Other General Topics 


Approximately nine commenters discussed mixed or general topics regarding the EA. 


A commenter stated that navigation and vessel traffic must be a priority when planning WEAs, 
including during site characterization and site assessment activities.251 


A commenter requested BOEM rewrite the EA and resubmit it for public review.252 


Response: 


BOEM acknowledges the importance of evaluating navigation and vessel traffic in all phases of offshore 
wind development. Please refer to Appendix D for an additional discussion on marine transportation. 


B-8. OUT-OF-SCOPE COMMENTS 


Approximately 22 commenters discussed matters beyond the scope of the Draft EA, primarily 
regarding impacts associated with development of an offshore wind project. 


A commenter described the problem of necessary grid upgrades in the south coast area to handle 
more than 1 GW of energy. The commenter said that building new powerline infrastructure through 
the rugged, largely uninhabited southern Oregon Coast would be massively expensive and time-
consuming, as well as environmentally damaging.253 


A commenter asserted that strengthening the Nation’s supply chains by utilizing as much domestic 
manufacturing as possible can result in environmental benefits.254 


A commenter discussed how long it takes for the pollution and energy costs incurred during these 
stages to be offset by the energy generated by the turbines, raising doubts about the net 
environmental benefits of wind energy projects. The commenter also expressed concerns about the 
lifespan of wind turbines, saying that high maintenance costs are often incurred after just 10 years of 
operation. Additionally, the commenter raised questions about the reasons behind the cancellation of 
wind projects on the East Coast, specifically citing whale deaths and economic factors.255 


251 World Shipping Council. 
252 K. Silva. 
253 Oregon Coast Alliance. 
254 BlueGreen Alliance. 
255 R. Willing. 


Note: This document is intended to provide clarity to commenters and stakeholders at this stage in the process. This document is 
not a decision document and does not supersede any resulting decision documents related to the Environmental Assessment. 
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One commenter expressed disappointment that the Draft EA did not adequately address the risk of 
oil spills from wind turbines and substations, saying that each turbine could contain up to 
300 gallons of petroleum products and recommending that the EA thoroughly assess the risks 
associated with the construction, operation, and transportation of these oils to prevent potential 
environmental disasters. The commenter said this issue underscores the necessity for comprehensive 
risk management plans, stringent safety protocols, and robust emergency response strategies to 
mitigate the environmental risks associated with offshore wind energy infrastructure. The commenter 
also criticized the Draft EA for not adequately covering the logistics of transmitting power from 
offshore wind farms to the main grid.256 


Another commenter inquired as to how to much anchor cabling and chaining would be needed for 
this project. The commenter also inquired as to whether lands would be seized under eminent domain 
for the project, particularly for associated transmissions and substation purposes. The commenter 
also stated that BOEM has an inherent conflict of interest because it both grants permits and makes 
it legal to develop offshore wind energy projects.257 


A commenter stated that BOEM lacks the ability to evaluate other forms of energy that are cost-
effective, less environmentally adverse, and that minimize industrialization. The commenter added 
that BOEM did not adequately assess the environmental impacts resulting from potential loss of 
equipment from turbine construction.258 


Another commenter suggested that meteorological and climate change risks should be considered as 
part of the EA. Here, the commenter wrote that modeling climate is necessary to minimize the 
impacts on Oregon’s coast and sea territories. The commenter added such considerations are 
necessary for accurate projections of energy outputs that will serve Oregon residencies.259 


A commenter expressed concern that BOEM did not sufficiently consider the costs of transmission 
lines, cable distributions, and the appropriateness of displacing private use of waters off Oregon’s 
coast.260 Another commenter wrote that the EA lacks discussion on mitigation in OCS leasing and 
energy development, particularly decommissioning costs of oil structures and platforms.261 


A commenter said that BOEM cannot use the lack of knowledge or data for a specific configuration 
of a project to “skirt” environmental review of the reasonably foreseeable outcomes of floating 
offshore wind turbines, commenting that it is possible to model impacts based on multiple 
scenarios.262 


256 S. Winner. 
257 Protect the Coast PNW. 
258 Oregon Coast Alliance. 
259 Oregon Department of State Lands. 
260 Washington Dungeness Crab Fishermen's Association. 
261 Santa Ynez Band of Chumash Indians. 
262 Bird Alliance of Oregon, Oregon Shores Conservation Coalition, Kalmiopsis Audubon Society, 
Surfrider Foundation, Oceana. 


Note: This document is intended to provide clarity to commenters and stakeholders at this stage in the process. This document is 
not a decision document and does not supersede any resulting decision documents related to the Environmental Assessment. 
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A commenter asked that BOEM require that future leases develop a high-frequency wind turbine 
interference plan to be reviewed by NOAA’s Integrated Ocean Observing Systems Surface Currents 
Program to mitigate the effects of wind turbine interference.263 


A few commenters discussed the need for more information on the impacts of offshore wind at the 
scale planned on the West Coast before developing further to avoid unintended and potentially 
catastrophic consequences, as with the installation of dams causing a dangerous reduction in salmon 
populations.264 


A commenter said it was difficult to believe that offshore wind farms at the scale proposed would 
have only insignificant impacts on the marine environment.265 A couple of commenters expressed 
concern that offshore wind development could worsen local air quality and alter local climate 
patterns with the high amount of emissions involved in their construction.266 A commenter expressed 
a desire to know more about the cumulative air quality impacts of project development – including 
the mining and smelting of materials for turbines, fabricating the metal pieces, cutting wood, 
producing lubricants for the turbines, burning fossil fuels in ships, installing the turbines, and using 
on-land fossil fuel powered transportation.267 This commenter also questioned how BOEM plans to 
guarantee that these projects will result in fossil fuel emissions being reduced, and whether all of the 
emissions associated with the full logistics of building offshore wind are consistent with a 1.5 degree 
Celsius global warming limit.268 


A commenter said that tourism is a crucial economic driver along the Oregon Coast, particularly in 
the thinly populated and ecologically unspoiled south coast. The commenter wrote that the presence 
of wind turbines and related infrastructure could diminish this beauty, potentially reducing tourism 
and its associated economic benefits.269 


A commenter expressed dismay at the continued disregard for the environment and coastal 
communities by extractive industries and said that offshore wind development must prioritize 
environmental justice and community well-being.270 


Another commenter said that the costs of many non-Tribal economic activities have 
disproportionately impacted Native American Tribes and minority communities and called for 
equitable access to the benefits provided by offshore wind development.271 


263 NOAA. 
264 Midwater Trawlers Cooperative; RODA; Washington Dungeness Crab Fishermen’s Association. 
265 West Coast Pelagic Conservation Group. 
266 Elk Valley Rancheria, California; Protect the Coast PNW. 
267 Protect the Coast PNW 
268 Protect the Coast PNW 
269 Oregon Coast Alliance. 
270 Anonymous. 
271 Confederated Tribes of the Umatilla Indian Reservation Department of Natural Resources. 
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APPENDIX C C-2 


C Resources Eliminated from Detailed Consideration and 
Assessment of Resources with Negligible Impacts 


C-1. Water Quality 


All vessels are required to comply with the discharge requirements under Section 402 of the Clean 
Water Act (CWA), which serves to limit the potential for impacts on water quality. Additionally, the level 
of vessel traffic associated with site assessment and site characterization activities does not represent a 
meaningful incremental increase in overall vessel use in the area and would not result in changes to 
water quality. Short-term and localized resuspension of seafloor sediment into the water column 
resulting from core and grab sampling is transient and not expected to result in any lasting impact on 
water or sediment quality in either the WEAs or along any surveyed projected transmission cable route. 


C-2. Bats 


Impacts on bats offshore in the Pacific are analyzed in detail within the Commercial Wind Lease and 
Grant Issuance and Site Assessment Activities on the Pacific Outer Continental Shelf Humboldt Wind 
Energy Area, California, Final EA (BOEM 2022a) and the Commercial Wind Lease and Grant Issuance and 
Site Assessment Activities on the Pacific Continental Shelf Morro Bay Wind Energy Area, California, Final 
EA (BOEM 2022b). Bats are expected to be rare in the Oregon WEAs, and if present during project 
activities could exhibit either avoidance or attraction responses to vessels and buoys due to noise, 
lighting, and the possible presence of insects. Bats have been recorded as using offshore ships as 
opportunistic stopover sites (Pelletier et al. 2013); thus, although it is undocumented, it is possible that 
vessels could unintentionally transport bats into the offshore environment.  


The bat species most likely to occur offshore over Federal waters are the hoary bat (Lasiurus cinereus) 
and western red bat (Lasiurus blossevillii) (H.T. Harvey & Associates 2020). Hoary bats are known to 
migrate south in autumn offshore and along the coast of central California, and western red bats are 
also known to migrate offshore of central California (Cryan and Brown 2007); it is assumed that these 
species likely migrate off the coast of southern Oregon.  


The Mexican free-tailed bat (Tadarida brasiliensis) has been recorded offshore the California coast and 
could occur off southern Oregon, which is the northern limit of its geographic range. Some species of 
bats hunt for insects in offshore areas where they normally migrate across open ocean areas, such as 
the Baltic Sea, and have been found to forage for flying insects around, and rest on, offshore wind 
turbines (Ahlén et al. 2007).  


No other species of bats are expected to occur in the marine portion of the Proposed Action area based 
on the lack of museum records and literature. However, recent and ongoing BOEM-supported acoustic 
surveys along the California coast have detected 15 species of bats along the coast and around offshore 
rocks, so it is possible that other species could occur over Federal waters.  


Not all bat species are equally affected by either light or noise, or by the same types of light and noise, 
and data show some species of bat continuing to forage in both lighted and noisy suburban habitats, 
while foraging efficiency of other species has been adversely affected (Arnett et al. 2013; Bunkley and 
Barber 2015; Bunkley et al. 2015; Rydell 1991; Threlfall et al. 2012). No studies specifically address the 
effect of audible acoustic noise on the bat species expected to be found most often in the offshore 
environment—western red bat and hoary bat—so it is unknown if these species could be repelled or 
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unaffected by noise. However, bats do not depend on food or resting opportunities in the WEAs, and 
because site assessment activities will be largely during daylight hours and of short duration.  


There is evidence to suggest that two species of migratory tree bats, none of which are state or federally 
listed, could migrate through the WEAs in very low abundance, and mostly during the late summer and 
early fall. Myotis species could potentially occur in the WEA, although occurrence is anticipated to be 
rare. During periods of high vessel activity, particularly nocturnal activities, there is a small chance that 
bats might avoid any areas associated with the Proposed Action. The meteorological buoy could serve as 
a roosting structure for bats and birds. The presence of a predatory bird at the tower or buoys could 
increase the possibility of predation if bird presence coincides with bat migration or foraging before 
darkness. The likelihood of collision between bats and boats or the buoy is low. Instances of bat 
collisions with towers are reported infrequently at terrestrial sites, and distribution and scarcity of bats 
in the offshore environment further reduce the potential for a collision with a comparatively small and 
isolated buoy offshore. The BMPs for birds listed in Appendix E, including lighting restrictions and 
installation of anti-perching devices, may also reduce potential impacts on bats. 


Few bats are expected to migrate or forage in the WEAs, and activity, if any, is most likely to occur for a 
short period during migration in the late summer or early fall. There may be temporary impacts on bats 
from onshore operational noise and human activity during construction and decommissioning or during 
survey operations of the offshore export cable route in coastal areas; these operations, however, will 
not be out of character for the areas existing vessel traffic and operations. Due to the scarcity of bats 
offshore in the WEAs, the limited amount of added vessel traffic, and based on up to five meteorological 
buoys per lease, collisions between bats and boats/meteorological buoys are unlikely.  
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D Current and Reasonably Foreseeable Planned Actions 
D-1. Introduction 


This appendix discusses ongoing and reasonably foreseeable planned actions that could occur in the 
vicinity of the Proposed Action and whether these actions could impact the same resources potentially 
impacted by the Proposed Action. The Proposed Action is the issuance of: (1) one commercial wind 
energy lease and associated easements within the Coos Bay WEA and one lease within Brookings WEA; 
and (2) to grant rights-of-way (ROW)s and rights-of-use and easement (RUEs) in support of wind energy 
development. The Coos Bay WEA is 61,203 acres with a maximum depth of 1,414 meters and minimum 
depth of 635 meters. The Brookings WEA is 133,792 acres with a maximum depth of 1,531 meters and a 
minimum depth of 567 meters. Planned actions could include those occurring in areas between the 
WEAs and onshore for cable corridors and substation facilities. Those areas on the OCS would later be 
granted to a lease holder as ROWs and/or RUEs in support of wind energy development.  


BOEM considered ongoing and reasonably foreseeable planned actions that would occur offshore 
Oregon, as well as activities that would take place in state waters (Figure D-1). However, the geographic 
boundaries for activities that could interact with marine mammals, sea turtles, fishes, fishing, and birds 
is beyond this area due to the extensive migration patterns of many species. This appendix addresses 
ongoing and planned actions that overlap with this regional area and could occur between the start of 
Proposed Action activities in 2024 and the completion of decommissioning of meteorological buoys in 
2029, contingent on the timing of lease issuance.  


Critical offshore infrastructure in the vicinity of the Oregon WEAs is shown in Figure D-1. Built structures 
include one existing submarine telecommunication cable in the Coos Bay WEA. Several existing 
telecommunication cables exist outside of the WEAs and power cables are permitted offshore Newport 
to the north of the WEAs (not shown). 


D-2. Current and Reasonably Foreseeable Planned Actions 


Ongoing and reasonably foreseeable planned actions include: (1) other renewable energy development 
activities; (2) military use; (3) marine transportation; (4) commercial fishing management; (5) ocean 
surveys for species management; (6) other scientific activities; and (7) undersea telecommunications 
cables on the seafloor. There are many other ocean uses and people using the ocean, those topics such 
as recreational fishing and Tribal interests are described in Chapter 3 of the environmental assessment. 


D-2.1 Other Renewable Energy Development Activities 


PacWave South is a research lease permitted by BOEM and the Federal Energy Regulatory Commission 
to host marine hydrokinetic devices offshore the Town of Newport. Up to 20 wave-converter devices 
could potentially be moored and connected to shore through power cables. Multiple power cables are 
planned for installation in 2025, which is 56 miles northeast of the Coos Bay WEA. 


BOEM is managing Federal oversight authority on five existing wind energy leases in California; two 
leases are in northern California off Humboldt County, which is 62 miles south of the Brookings WEA. 
Current activities include site characterization surveys and site assessment activities similar to the 
Proposed Action. These leases in California are not authorized to construct wind turbines. 
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Figure D-1:  Map of Reasonably Foreseeable Infrastructure (Existing) and Renewable Energy 
Projects (Permitted) in Relation to the Oregon Wind Energy Area 
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D-2.2 Military Use 


BOEM’s Final WEA recommendations are a result of balancing key existing use. A prominent interest is 
military mission compatibility. The Department of Defense (DoD) uses the air and sea space offshore the 
Oregon coast to ensure national security and defense. DoD activities offshore the United States typically 
include land, air, and sea-based uses. The DoD, in a letter to BOEM dated May 17, 2022, provided the 
results of the DoD Clearinghouse’s review of areas offshore Oregon stating that activities would be 
compatible with offshore wind activities (Appendix F). This review identified an area to the south of the 
Coos Bay WEA that is incompatible with wind energy development because of existing classified 
infrastructure and national security features. BOEM excluded this area from further consideration and 
the WEAs in this Proposed Action avoid the area identified by DoD. 


While not anticipated, military training and testing activities could be displaced during the execution of 
site assessment and characterization activities. Modifications to these activities could be necessary to 
allow for training and readiness requirements. BOEM and lessees will continue coordination with DoD 
during this period to deconflict activities when practicable.  


D-2.3 Marine Transportation 


For the 5-year timeframe assessed in the Oregon EA, BOEM assumes that shipping and marine 
transportation activities would increase above the density of use shown in Figure D-2. Automatic 
Identification System (AIS) is an automated and autonomous tracking system, which is used globally and 
can track different classes of marine vessels. Vessel traffic from 2019 for Cargo Vessels, Tugs and Tow 
Vessels, and Tankers is tracked through AIS (Figure D-2) and shows a range of 10 to 100 vessels a year 
transiting the WEAs. Density of vessel traffic increases offshore and in ports.  


BOEM reviewed 2017, 2019, and 2020 AIS vessel information retrieved from Marine Cadastre to 
determine vessel traffic patterns and identify how they may conflict with offshore wind planning in 
Oregon (2020 AIS Vessel Traffic by Type, 2019 AIS Vessel Traffic by Type, and 2017 AIS Vessel Traffic by 
Type). Most commercial vessels that traversed the Oregon WEAs with AIS transmitters are cargo vessels. 
Vessel traffic patterns moved farther away from shore between 2017 and 2020. More vessels traversed 
the areas in and around the Coos Bay and Brookings WEAs in 2019 than in 2017 or 2020.  


The U.S. Coast Guard conducted a Pacific Coast Port Access Route Study (PACPARS) to evaluate safe 
access routes for the movement of vessel traffic proceeding to or from ports or places along the western 
seaboard of the United States and to determine whether a Shipping Safety Fairway and/or routing 
measures should be established, adjusted, or modified (USCG 2023). The PACPARS evaluated shipping 
along the coasts of California, Oregon, and Washington. The final report was published in the Federal 
Register on June 5, 2023 (88 FR 36607), with recommended voluntary fairways. Data gathered during 
this PACPARS could result in the establishment of one or more new vessel routing measures, 
modification of existing routing measures, or dis-establishment of existing routing measures off the 
Pacific Coast between Washington and California and overlaps with the project area. This process will 
take several years. The proposed fairways do not overlap with the Coos Bay or Brookings WEAs. 



https://marinecadastre.gov/

https://databasin.org/datasets/f308f5202cc54ffaaf7fede04e74c9b4/

https://databasin.org/datasets/928f6d1bd9244f51813f13b7610fa07f/

https://databasin.org/datasets/ffeb7ecf435d49649b3a3474ec6fc8cd/
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Figure D-2:  Potential Future Routes Proposed by the US Coast Guard (USCG) and Vessel Traffic 
from 2019 and for Cargo Vessels, Tugs and Tow Vessels, and Tankers Relative to the Oregon 
Wind Energy Areas 


 


D-2.4 Commercial Fisheries Management 


The Pacific Fishery Management Council (PFMC) is responsible for making recommendations for Federal 
fisheries management measures to the National Oceanic and Atmospheric Administration (NOAA) 
Fisheries for implementation. NOAA Fisheries also creates and implements some fisheries management 
measures as part of U.S. obligations under various international fishery agreements. Along the U.S. West 
Coast, PFMC manages 119 species and four Federal fishery management plans (FMPs): (1) Pacific 
Salmon, (2) Pacific Groundfish, (3) coastal Pelagic Species (e.g., sardines, anchovies, and mackerel), and 
(4) Highly Migratory Species (e.g., tunas, sharks, and swordfish) (PFMC 2022a; 2022b; 2023a; 2023b). 
PFMC works with the International Pacific Halibut Commission to manage Pacific halibut fisheries. 
PFMC’s Fishery Ecosystem Plan helps incorporate ecosystem issues into PFMC’s fishery management 
plans. The fishery management plans of PFMC were established, in part, to manage fisheries to avoid 
overfishing, which is accomplished through an array of management measures, including annual catch 



https://www.pcouncil.org/
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quotas, minimum size limits, and closed areas. PFMC is required to achieve optimum yield for public 
trust marine resources and safeguarding these resources, their habitats, and the fishing communities 
that rely on their harvest. Areas designated to restrict fishing type and/or locations are reviewed 
periodically.  


D-2.5 National Oceanic and Atmospheric Administration Ocean Surveys 


NOAA National Marine Fisheries Service (NFMS) conducts ocean surveys to assess threatened and 
endangered species, fished stock assessments, and habitats in the California Current Large Marine 
Ecosystem. Other Federal and state agencies, academic institutions, and research organizations rely on 
data from these surveys to assess the current state of the ecosystem, inform sustainable management 
of fisheries stocks, develop management actions to conserve protected species, and understand and 
predict the impacts of climate change on living marine resources. In any one year, NOAA conducts up to 
14 Mission-Critical Scientific Surveys in the BOEM Oregon WEAs. NOAA disclosed details of surveys 
related to Oregon offshore wind planning in prior letters. NFMS surveys were an input into the spatial 
siting analysis when possible; NFMS ranked the priority of these surveys in relation to the Oregon Draft 
WEAs (Carlton et al. 2024, Appendix E). 


Some of NOAA NFMS’ surveys focus on stock assessments of commercially fished species and to monitor 
the condition of nearly 500 fish stocks. Stock assessments of fish in the West Coast region involve both 
the Northwest and Southwest Fisheries Science Centers within NMFS from at-sea data collection surveys 
every year. Fishery managers, primarily through the PFMC, use the results of stock assessments to 
evaluate the status of fish stocks and set the amounts of fish that commercial and recreational fisheries 
can sustainably harvest from a stock in one year.  


Data results from these surveys are used in Section 3.4, Marine Mammals and Sea Turtles, and 
Section 3.7, Commercial Fishing. BOEM anticipates continued coordination and cooperation with NOAA 
to reduce or avoid conflict between site assessment and site characterization activities and scientific 
surveys. 


D-2.6 Scientific Activities 


The Regional Cabled Array (RCA) provides a constant stream of real-time data from the seafloor and 
through the water column across the Juan de Fuca plate. A network of 900 kilometers of electro-optical 
cables supplies unprecedented power (10 kilovolts, 8 kilowatt), bandwidth (10 Gigabit Ethernet), and 
two-way communication to scientific sensors on the seafloor and throughout the water column. More 
than 140 instruments are connected to the RCA. Data are sent through a variety of telecommunications 
sub-sea cables, which are made from fiber-optics and copper. The cables provide a communication 
system between RCA’s seven nodes and the shore station in Pacific City, Oregon. The closest node is 
PN1C (Oregon Offshore), offshore Newport, Oregon.  


Buoys are currently deployed near the Proposed Action area with historical datasets and current 
conditions available at NOAA’s National Data Buoy Center. There are many buoys and stations near the 
Oregon WEA, including in Newport, South Beach, Stonewall Bank, Valino Island, and west of Coos Bay.  


High-resolution geophysical surveys are done periodically offshore Oregon by research institutions and 
Federal agencies such as the U.S. Geological Survey. The Expanding Pacific Research and Exploration of 
Submerged Systems is a partnership that collaborates and publishes many of the larger seafloor surveys 
done since 2017 in the area. Results from these surveys partially informed the draft WEA and Section 



https://oceanobservatories.org/regional-cabled-array/

https://www.ndbc.noaa.gov/

http://www.usgs.gov/science/express
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3.1, Geology, in the environmental assessment, in particular. HRG surveys in state waters typically need 
a state permit.  


D-2.7 Undersea Telecommunication Cables 


Submarine cables include fiber-optic cables and trans-Pacific cables primarily for telecommunications. 
One cable exists across the southern end of the Coos Bay WEA. 
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E Best Management Practices for Operations on the Pacific OCS 
E-1. Introduction 


Best Management Practices (BMPs) are schedules of activities, practices, and procedures implemented 
to prevent or reduce impacts on resources. For the Proposed Action, BMPs are associated with site 
characterization and site assessment activities and surveys that are reasonably foreseeable to occur as a 
result of leasing commercial wind areas offshore Oregon. This appendix lists the typical BMPs developed 
by the Bureau of Ocean Energy Management (BOEM) from oil and gas operations in the Pacific Ocean, 
relevant Atlantic Ocean operations, and prior consultations with State of Oregon and Federal agencies. 
The Proposed Action includes these BMPs and is part of the EA analysis; however, the potential Finding 
of No Significant Impact (FONSI) is not predicated on their implementation. 


In line with BOEM’s regulatory authorities, the following BMPs apply in Federal waters of the Outer 
Continental Shelf (OCS). The appropriate state agency has alternative and/or additional permitting 
conditions that may apply to conducting surveys and sampling in state waters. Many of the listed BMPs 
below minimize or eliminate potential impacts pertaining to the Endangered Species Act (ESA) and 
essential fish habitats. BMPs listed in this appendix were used in the analysis of impacts for the relevant 
EA sections. The wording of these BMPs may be modified, and/or additional measures may be required, 
in final lease stipulations or documents at the conclusion of BOEM’s consultations with agencies and 
Tribal governments. 


E-2. Definitions 


a. Clearance Zone: The area around the sound source or area of impact that must be cleared of 
protected species, cultural, or sensitive resources before the activity begins. 


b. ESA-Listed Species: Any threatened or endangered species (i.e., marine mammal, sea turtle, 
bird, fish, invertebrate, or coral species) listed by the National Marine Fisheries Service or U.S. 
Fish and Wildlife Service under the ESA of 1973, as amended. 


c. Geophysical Survey: The deployment of devices including any boomers, sparkers, bubble guns, 
or chirp sub-bottom profilers that produce sound to record geophysical data. 


d. Geotechnical Survey: Collectively refers to any physical testing or sampling of the surface or sub-
surface of the seafloor. 


e. Hard Substrate: Continuous, consolidated sediments on the seafloor. Also known as hard 
substrate, hard grounds, banks, rock outcroppings, seamounts, or rocky reefs. Hard substrates 
have higher probabilities of composing a sensitive seafloor biological resources or habitats. 


f. Large Whale: An unidentified whale, usually referring to sperm whales and baleen whales. 
Baleen whales species groups in the Pacific Ocean include right whales, fin whales, sei whales, 
blue whales, humpback whales, and minke whales. 


g. Sensitive Biological Resources or Habitats: Essential fish habitat, refuges, preserves, special 
management areas identified in coastal management programs, sanctuaries, rookeries, hard 
bottom habitat, chemosynthetic communities, calving grounds, barrier islands, beaches, dunes, 
and wetlands (30 CFR 585.627 (a)(5)). 


h. Sensitive Seafloor Habitats: Features including chemosynthetic communities, topographic banks, 
pinnacles, live bottoms, or any other hard bottom benthic feature(s). These features are 
considered sensitive because they correlate with the presence of slow-growing species or higher 
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densities of species. Examples include higher densities of targeted fish species and cold-water 
coral and sponge reefs. 


i. Marine Debris: Any object or fragment of wood, metal, glass, rubber, plastic, cloth, paper, or any 
other man-made item or material that is lost or discarded in the marine environment. 


j. Protected Species: All threatened and endangered marine and avian species listed under the 
ESA, all marine mammals protected under the Marine Mammal Protection Act, and all birds 
protected under the Migratory Bird Treaty Act. 


k. Protected Species Observer (PSO): A person who has met the requirements to be approved as a 
specialist to observe protected species during specified operations. 


l. Small Cetacean: Any species of dolphin in the family Delphinidae and harbor porpoises in the 
family Phocoenidae. 


m. Small Delphinid: Any species of dolphin of the following genera: Delphinus, Lagenorhynchus, 
Stenella, and Tursiops. 


n. Shutdown Zone: The area to be monitored for shutting down or stopping an activity. If a 
protected species is detected within or entering this zone, the lead Protected Species Observer 
(PSO) would call for an activity shutdown. 


o. Ramp-up: The process of incrementally increasing the acoustic source level of the survey 
equipment when conducting geophysical surveys until it reaches the operational setting. 


E-3. Best Management Practices to Minimize Potential Adverse Impacts on Water 
Quality 


Under the Clean Water Act (CWA), it is unlawful for any person to discharge any pollutant from a point-
source into navigable waters without a permit under its provisions. The Environmental Protection 
Agency (EPA) regulates discharges incidental to the normal operation of all non-recreational, non-
military vessels greater than 24 m (79 ft) in length into U.S. waters, under Section 402 of the CWA (EPA 
2013 Vessel General Permit [VGP]). Small vessels must follow ballast water discharge requirements 
established in the EPA 2013 VGP and the United States Coast Guard (USCG) ballast water regulations at 
33 Code of Federal Regulations (CFR) 151.10. Adherence to applicable permits and regulatory 
requirements for vessel discharges by local authorities, State of Oregon, USCG, and EPA. See also Marine 
Debris BMPs below. 


E-4. Marine Debris Awareness and Prevention 


“Marine debris” is defined as any object or fragment of wood, metal, glass, rubber, plastic, cloth, paper 
or any other solid, human-made item or material that is lost or discarded in the marine environment. 
This could occur by the lessee or an authorized representative of the lessee (collectively, the “lessee”) 
while conducting activities on the OCS in connection with a lease, grant, or approval issued by the 
Department of the Interior (DOI). The lessee must practice trash and debris reduction and handling 
practices to reduce the amount of offshore trash that could potentially be lost into the marine 
environment. The following trash management practices have resulted in a reduction of accidental loss 
of trash and debris: (1) substituting paper and ceramic cups and dishes for those made of Styrofoam or 
other extruded polystyrene foam; (2) recycling offshore trash; and (3) transporting and storing supplies 
and materials in bulk containers when feasible. Vessel operators will comply with pollution regulations 
outlined in 33 CFR 151.51-77. 
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To understand the type and amount of marine debris generated, and to minimize the risk of 
entanglement in and/or ingestion of marine debris by protected species, lessees must implement the 
following BMPS: 


1. Training: All vessel operators, employees, and contractors performing OCS survey activities on 
behalf of the Lessee (collectively, “Lessee Representatives”) must complete annual marine trash 
and debris awareness training. The training consists of the following: (1) viewing a marine trash 
and debris training video or slide show (described below); (2) receiving an explanation from 
management personnel that emphasizes their commitment to the requirements; (3) attendance 
measurements (initial and annual); (4) recordkeeping and availability of records for inspection 
by DOI. The marine trash and debris training videos, training slide packs, and other marine 
debris related educational material can be obtained on the Bureau of Safety and Environmental 
Enforcement (BSEE) Website. The training videos, slides, and related material can be 
downloaded directly from the website. Lessee representatives engaged in OCS survey activities 
must continue to develop and use a marine trash and debris awareness training and certification 
process to reasonably assure that they, as well as their respective employees, contractors, and 
subcontractors, are in fact trained. 


By January 31 of each year, the Lessee must submit to DOI an annual report signed by the 
Lessee that describes its marine trash and debris awareness training process and certifies that 
the training process has been followed for the previous calendar year. The Lessee must send the 
reports via email to marinedebris@bsee.gov. 


2. Marking: Materials, equipment, tools, containers, and other items used in OCS activities that are 
of such shape or configuration that they are likely to snag or damage fishing devices and could 
be lost or discarded overboard must be clearly marked with the vessel or facility identification 
and properly secured to prevent loss overboard. All markings must clearly identify the owner 
and must be durable enough to resist the effects of the environmental conditions to which they 
could be exposed. 


3. Recovery: Lessees must recover marine trash and debris that is lost or discarded in the marine 
environment while performing OCS activities when such incident is likely to: (a) cause undue 
harm or damage to natural resources, including their physical, atmospheric, and biological 
components, with particular attention to those that could result in the entanglement of or 
ingestion by marine protected species; or (b) significantly interfere with OCS uses (e.g., are likely 
to snag or damage fishing equipment, or present a hazard to navigation). Lessees must notify 
DOI when recovery activities are (i) not possible because conditions are unsafe; or (ii) not 
practicable because the marine trash and debris released is not likely to result in any of the 
conditions listed in (a) or (b) above. The lessee must recover the marine trash and debris lost or 
discarded if DOI does not agree with the reasons provided by the Lessee to be relieved from the 
obligation to recover the marine trash and debris. If the marine trash and debris is within the 
boundaries of a potential archaeological resource/avoidance area, or a sensitive 
ecological/benthic resource area, the Lessee must contact DOI for approval prior to conducting 
any recovery efforts. Recovery of the marine trash and debris should be completed immediately, 
but no later than 30 days from the date in which the incident occurred. If the Lessee is not able 
to recover the marine trash or debris within 48 hours (see BMP 4: Reporting), the Lessee must 
submit a recovery plan to DOI explaining the recovery activities (“Recovery Plan”). The Recovery 
Plan must be submitted no later than 10 calendar days from the date in which the incident 
occurred. Unless otherwise objected to by DOI, within 48 hours of the filing of the Recovery Plan 
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the Lessee can proceed with the activities described in the Recovery Plan. The Lessee must 
request and obtain approval of a time extension if recovery activities cannot be completed 
within 30 days from the date in which the incident occurred. The Lessee must enact steps to 
prevent similar incidents and must submit a description of these actions to BOEM and BSEE 
within 30 days from the date in which the incident occurred. 


4. Reporting: The Lessee must report all marine trash and debris lost or discarded to DOI (using the 
email address listed on DOI’s most recent incident reporting guidance). This report applies to all 
marine trash and debris lost or discarded, and must be made monthly, no later than the fifth day 
of the next month. The report must include the following: 


1. Project identification and contact information for the lessee, operator, and/or 
contractor 


2. The date and time of the incident 
3. The lease number, OCS area and block, and coordinates of the object’s location 


(latitude and longitude in decimal degrees) 
4. A detailed description of the dropped object to include dimensions (approximate 


length, width, height, and weight) and composition (e.g., plastic, aluminum, steel, 
wood, paper, hazardous substances, or defined pollutants) 


5. Pictures, data imagery, data streams, and/or a schematic/illustration of the object, if 
available 


6. Indication of whether the lost or discarded item could be a magnetic anomaly of 
greater than 50 nanoTesla (nT); a seafloor target of greater than 0.5 meters (m); or a 
sub-bottom anomaly of greater than 0.5 m when operating a magnetometer or 
gradiometer, side scan sonar, or sub-bottom profile in accordance with DOI’s 
applicable guidance 


7. An explanation of how the object was lost 
8. A description of immediate recovery efforts and results, including photos. 


In addition to the foregoing, the Lessee must submit a report within 48 hours of the incident (“48-hour 
Report”) if the marine trash or debris could (a) cause undue harm or damage to natural resources, 
including their physical, atmospheric, and biological components, with particular attention to those that 
could result in the ingestion by or entanglement of marine protected species; or (b) significantly 
interfere with OCS uses (e.g., are likely to snag or damage fishing equipment, or present a hazard to 
navigation). The information in the 48-hour Report would be the same as that listed above, but just for 
the incident that triggered the 48-hour Report. The Lessee must report to DOI if the object is recovered 
and, as applicable, any substantial variation in the activities described in the Recovery Plan that were 
required during the recovery efforts. The Lessee is not required to submit a report for those months in 
which no marine trash and debris was lost or discarded. 


E-5. Best Management Practices to Minimize Potential Adverse Impacts on Birds 


1. All vessels associated with survey activities (transiting [i.e., traveling between a port and the 
survey site] or actively surveying) must comply with the vessel strike avoidance measures 
specified in Section E-9.2 and travel at speeds of 10 knots or less within the action area. The only 
exception is when the safety of the vessel or crew necessitates deviation from these 
requirements. If any such incidents occur, they must be reported as outlined below under 
Reporting Requirements (BMP 7). The Vessel Strike and Disturbance Avoidance Zone for birds is 
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defined as 100 meters from any surface-sitting birds including federally listed species under the 
ESA (e.g., Marbled Murrelet and Short-tailed Albatross). If surface-sitting birds are sighted 
within the operating vessel’s forward path, the vessel operator must slow down to 4 knots 
(unless unsafe to do so) and steer away as much as possible. The vessel may resume normal 
operations once the vessel has passed the individual or flock. 


2. During times of year when numbers of birds are known to occur in the survey area, vessels must 
avoid transiting through areas of visible aggregations, especially for species that can occur in 
numbers including alcids, albatrosses, shearwaters, storm-petrels, and cormorants. If 
operational safety prevents avoidance of such areas, vessels must slow to 4 knots while 
transiting through such areas. 


3. Vessels transiting to and from the proposed lease area and investigating potential cable export 
routes must stay a minimum of 500 m from the offshore rocks that comprise the Oregon Islands 
National Wildlife Refuge, which hosts large colonies of nesting seabirds, including Common 
Murres, Tufted Puffins, and Pigeon Guillemots. These areas should be avoided during the 
breeding and post-fledging periods when nesting seabirds are most likely to be present. 


4. The Lessee will use only red flashing strobe-like lights for aviation obstruction lights and must 
ensure that these aviation obstruction lights emit infrared energy within 675–900 nanometers 
wavelength to be compatible with Department of Defense night vision goggle equipment. 


5. Any lights used to aid marine navigation by the Lessee during construction, operations, and 
decommissioning of meteorological buoys must meet USCG requirements for private aids to 
navigation (from CG-2554) and BOEM’s Guidelines for Lighting and Marking of Structures 
Supporting Renewable Energy Development. 


6. For any additional lighting not described in (4) or (5) above, the Lessee must use such lighting 
only when necessary; turn off deck and interior lights when not in use; hood lighting downward, 
when possible, to reduce upward illumination and illumination of adjacent waters; use black-out 
curtains in vessels in windows; and minimize use of high intensity lighting, steady-burning, or 
bright lights such as sodium vapor, quartz, halogen, or other bright spotlights that exceed a color 
temperature of 2,700 degrees Kelvin. 


7. Lessees must report all injured or dead birds and bats found on vessels and structures during 
construction, operations, and decommissioning to the Injury & Mortality Reporting (IMR) system 
following a standardized template and workflow protocols (including photographs of carcasses 
to be uploaded to IMR) by BOEM and the Service, ideally no more than 72 hours after the 
sighting. Any identified causes (e.g., lighting) should be rectified to the extent practicable. If 
practicable, the Lessees must carefully collect the dead specimen and preserve the material in 
the best possible state, contingent on the acquisition of any necessary wildlife permits and 
compliance with the Lessees’ health and safety standards. Additionally, Lessees must submit 
quarterly reports documenting any dead or injured birds or bats found on vessels and structures 
during construction, operations, and decommissioning in the previous quarter. Carcasses with 
Federal or research bands must be reported to the U.S. Geological Survey’s Bird Band 
Laboratory. 


8. Anti-perching devices must be installed on the meteorological buoys to minimize the attraction 
of birds. 


9. See marine debris BMPs and note this includes substituting paper and ceramic cups and dishes 
for those made of Styrofoam, recycling offshore trash, and transporting and storing supplies and 
materials in bulk containers when feasible. 
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E-6. Best Management Practices to Minimize Potential Adverse Impacts on Commercial 
Fishing 


a. Removal of large marine debris objects and decommissioning instrumentation anchors should 
occur as soon as practicable and within required USACE and BSEE regulations and permits. Site 
assessment involves the deployment and decommissioning of meteorological buoys will be 
permitted by the USACE under the Nationwide Permit Number 5. 


b. Vessel operators are required to comply with pollution regulations outlined in 33 CFR 151.51-77. 
c. To enhance navigational safety, lessees will include in plans site-specific measures including, but 


not limited to, a Local Notice to Mariners, vessel traffic corridors, lighting specifications, and 
incident contingency plans. 


E-7. Best Management Practices to Minimize Potential Adverse Impacts on Historic 
Properties 


The Lessee will conduct HRG surveys prior to conducting bottom disturbing events such as 
geotechnical/sediment sampling and avoid all potentially eligible cultural resources or historic 
properties. In no case may the Lessee’s actions impact a potential archaeological resource without 
BOEM’s prior approval. The following elements ensure avoidance of historic properties: 


1. The Lessee may only conduct geotechnical exploration activities, including geotechnical 
sampling or other direct sampling or investigation techniques, in areas of the leasehold in which 
an analysis of the results of geophysical surveys have been completed for that area by a 
qualified marine archaeologist. 


2. The geophysical surveys should follow the recommendations in BOEM’s Guidelines for Providing 
Archaeological and Historic Property Information, and the analysis must be completed by a 
qualified marine archaeologist who meets both the Secretary of the Interior’s Professional 
Qualifications Standards (48 FR 44738–44739) and has experience analyzing marine geophysical 
data: 


a. Analysis must include a determination whether any potential archaeological resources 
are present in the area 


b. Geotechnical (seabed and subsurface) sampling activities must avoid potential 
archaeological resources by a minimum of 50 m (164 ft). This distance is dependent on 
the type of archaeological resources and the analysis of HRG data surrounding the 
potential archaeological resource. The avoidance distance must be calculated from the 
maximum discernible extent of the archaeological resource. 


3. If the Lessee discovers an archaeological resource during all ground-disturbing activities, 
including geotechnical exploration, the Lessee must immediately halt all seafloor-disturbing 
activities within the area of discovery, notify BOEM within 72 hours of the discovery, keep the 
location of the discovery confidential, not take any action that could adversely affect the 
resource until BOEM has made an evaluation and instructed the Lessee on how to proceed, and 
conduct any additional investigations as directed by BOEM to determine if the resource is 
eligible for listing in the National Register of Historic Places (30 CFR 585.702(b)). Written 
notification shall use the State of Oregon’s Inadvertent Discovery Plan template. 


APPENDIX E E-7 







         


  


 
 


   
    


    
 


      
     


   


      
 


 
  


     
  


 


 
      


 
  


     
   


 
  


  


    
     


  
   


 
      


     


   


 


       
   


 
 


 


BMPS for Pacific OCS Operations 2024 – Oregon Wind Energy Areas 


E-8. Best Management Practices to Minimize Potential Adverse Impacts on Sensitive 
Seafloor Habitats 


BOEM requires high-resolution data gathering and evaluation of seafloor habitats as part of a submitted 
Construction and Operation Plan, including sensitive biological resources and habitats 
(30 CFR § 585.627(a)(5)). The set and recovery locations of all prior and planned bottom contacts will be 
included in this plan. 


As part of any plan with seafloor impact, the lessee shall submit to BOEM the details of how these 
activities will avoid placing anchors, equipment, or conduct sampling activities on or near sensitive 
seafloor habitats and shall include the following information: 


a. Maps showing proposed anchoring or contact sites that are located with a written sufficient 
distance (e.g., buffer or setback) from sensitive habitats, hazards, and other anthropogenic 
features (e.g., power cables), if present 


b. A description of the navigation equipment used to ensure anchors and seafloor equipment are 
accurately set. 


c. Equipment handling procedures that prevent or minimize bottom disturbance, such as placing 
and removing all anchors vertically. Surface deployments should plan for a clearance zone up to 
30% of depth in feet in high current areas. 


Conservation recommendations to avoid or minimize adverse effects on essential fish habitat may be 
incorporated in the lease and must be adhered to by the applicant. BOEM may require additional 
surveys to define boundaries and avoidance distances (30 CFR 585.703). If, during the conduct of 
Lessee's approved activities, the Lessee or BOEM finds that sensitive seafloor habitats, essential fish 
habitat, or habitat areas of particular concern may be adversely affected by Lessee’s activities, BOEM 
must consult with the National Marine Fisheries Service. 


Lessees will characterize site-specific parameters to inform their plans and describe local conditions, 
including biological attributes. Lessees and their contractors may employ a range of methods to 
accomplish these goals but may not employ bottom trawling methodology to conduct these activities. 


Guidelines for Providing Benthic Habitat Survey Information for Renewable Energy Development on the 
Atlantic Outer Continental Shelf (2019) and Best Management Practices for Fulfilling ESA and EFH 
Obligations When Conducting Offshore Wind Site Characterization and Site Assessment Activities in the 
Gulf of Mexico (2023) are useful resources for planning methods, equipment, and sampling densities. 
Surveys should prioritize high value target fisheries and sensitive biological resources and habitats and 
consult with US west coast scientists and relevant Tribal, Federal, and State governments for the species 
list and Coastal and Marine Ecological Classification Standard (2012) classification terms for substrates. 


E-9. Best Management Practices to Avoid Impacts on Protected Species 


E-9.1 Protected Species Observers 


Qualified third-party PSOs to observe Clearance and Shutdown Zones must be used as outlined in the 
conditions below: 


a. All PSOs must have completed an approved PSO training program and must receive NMFS 
approval to act as a PSO for geophysical surveys. Documentation of NMFS approval for 
geophysical survey activities in the Pacific and copies of the most recent training certificates of 
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individual PSOs’ successful completion of a commercial PSO training course with an overall 
examination score of 80% or greater must be provided upon request. Instructions and 
application requirements to become a NMFS-approved PSO can be found online. 


1. For situations where third-party PSOs are not required, crew members serving as lookouts must 
receive training on protected species identification, vessel strike minimization procedures, how and 
when to communicate with the vessel captain, and reporting requirements. 


2. PSOs deployed for geophysical survey activities must be employed by a third-party observer 
provider. While the vessel is underway, they must have no other tasks than to conduct 
observational effort, record data, and communicate with and instruct relevant vessel crew to the 
presence of ESA-listed species and associated mitigation requirements. PSOs on duty must be clearly 
listed on daily data logs for each shift. When PSOs are required on vessels when geophysical surveys 
are underway, non-third-party observers may be approved by NMFS on a case-by-case basis for 
limited, specific duties in support of approved, third-party PSOs. 


3. A minimum of one PSO (assuming 360-degree visual coverage around the vessel is possible from a 
single vantage point on the operational platform) must be on duty observing for ESA-listed species 
at all times that noise-producing equipment < 180 kHz is operating, or the survey vessel is actively 
transiting during daylight hours (i.e., from 30 minutes prior to sunrise and through 30 minutes 
following sunset). Two PSOs must be on duty during nighttime operations. A PSO schedule showing 
that the number of PSOs used is sufficient to effectively monitor the affected area for the project 
(e.g., surveys) and record the required data must be included. PSOs must not be on watch for more 
than 4 consecutive hours, with at least a 2-hour break after a 4-hour watch. PSOs must not be on 
active duty observing for more than 12 hours in any 24-hour period. 


4. Visual monitoring must occur from the most appropriate vantage point on the associated 
operational platform that allows for 360-degree visual coverage around the vessel. If 
360-degree visual coverage is not possible from a single vantage point, multiple PSOs must be on 
watch to ensure such coverage. 


5. Suitable equipment must be available to each PSO to adequately observe the full extent of the 
Clearance and Shutdown Zones during all vessel operations and meet all reporting requirements. 


a. Visual observations must be conducted using binoculars and the naked eye while free 
from distractions and in a consistent, systematic, and diligent manner. 


b. Rangefinders (at least one per PSO, plus backups) or reticle binoculars (e.g., 7 x 50) of 
appropriate quality (at least one per PSO, plus backups) to estimate distances to ESA-
listed species located in proximity to the vessel and Clearance and Shutdown Zone(s). 


c. Digital full frame cameras with a telephoto lens that is at least 300 mm or equivalent. 
The camera or lens should also have an image stabilization system. Used to record 
sightings and verify species identification whenever possible. 


d. A laptop or tablet to collect and record data electronically. 
e. Global Positioning Units (GPS) if data collection/reporting software does not have built-


in positioning functionality. 
f. PSO data must be collected in accordance with standard data reporting, software tools, 


and electronic data submission standards approved by BOEM and NMFS for the 
particular activity. 


g. Any other tools deemed necessary to adequately perform PSO tasks. 
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E-10. Minimize Interactions with ESA-listed Species During Geophysical Survey 
Operations 


To avoid injury of ESA-listed species (marine mammals and sea turtles) or other unidentified large 
marine mammals and minimize any potential disturbance, the following measures will be implemented 
for all vessels operating impulsive survey equipment that emits sound at frequency ranges < 180 kHz 
(within the functional hearing range of marine mammals). The Clearance Zone is defined as the area 
around the sound source that needs to be visually cleared of ESA-listed species or other unidentified 
large marine mammals for 30 minutes before the sound source is turned on. The Clearance Zone is 
equivalent to a minimum visibility zone for survey operations to begin (see BMP 6). The Shutdown Zone 
is defined as the area around the sound source that must be monitored for possible shutdown upon 
detection of ESA-listed whale species or other unidentified large marine mammals within or entering 
that zone. For both the Clearance and Shutdown Zones, these are minimum visibility distances and for 
situational awareness PSOs should observe beyond this area when possible. This applies to all sound 
sources on towed systems that emit sound at frequency ranges < 180 kHz (within the functional hearing 
range of marine mammals). 


a. For situational awareness, a Clearance Zone extending at least (600 m in all directions) must be 
established around all vessels operating sources <180 kHz. 


a. The Clearance Zone must be monitored by approved third-party PSOs at all times and 
any observed ESA-listed species or other unidentified large marine mammals must be 
recorded (see reporting requirements below). 


b. For monitoring around the autonomous surface vessel (ASV) where remote PSO 
monitoring must occur from the mother vessel, a dual thermal/HD camera must be 
installed on the mother vessel facing forward and angled in a direction to provide a field 
of view ahead of the vessel and around the ASV. PSOs must be able to monitor the real-
time output of the camera on hand-held computer tablets. Images from the cameras 
must be able to be captured and reviewed to assist in verifying species identification. A 
monitor must also be installed in the bridge displaying the real-time images from the 
thermal/HD camera installed on the front of the ASV itself, providing a further forward 
view of the craft. In addition, night-vision goggles with thermal clip-ons and a hand-held 
spotlight must be provided and used such that PSOs can focus observations in any 
direction around the mother vessel and/or the ASV. 


b. To minimize exposure to noise that could be disturbing, Shutdown Zones (500 m for ESA-listed 
whales or other unidentified large marine mammals visible at the surface) must be established 
around the sources operating at < 180 kHz being towed from the vessel. 


a. The Shutdown Zones must be monitored by third-party PSOs at all times when noise-
producing equipment (< 180 kHz) is being operated and all observed ESA-listed species 
or other unidentified large marine mammals must be recorded (see reporting 
requirements below). 


b. If ESA-listed whale species or other unidentified large marine mammals are detected 
within or entering the respective Shutdown Zone, any noise-producing equipment 
operating below 180 kHz must be shut off until the minimum separation distance from 
the source is re-established and the measures in (5) are carried out. 


i. A PSO must notify the survey crew that a shutdown of all active boomer, 
sparker, and bubble gun acoustic sources < 180 kHz is immediately required. The 
vessel operator and crew must comply immediately with any call for a 
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shutdown by the PSO. Any disagreement or discussion must occur only after 
shutdown. 


c. If a Shutdown Zone cannot be adequately monitored for ESA-listed whale species or 
other unidentified large marine mammal presence (i.e., a PSO determines conditions, 
including at night or other low-visibility conditions, are such that ESA-listed species or 
other unidentified large marine mammals cannot be reliably sighted within the 
Shutdown Zone(s)), no equipment operating at < 180 kHz can be deployed until such 
time that the Shutdown Zone can be reliably monitored. 


c. Before any noise-producing survey equipment (operating at < 180 kHz) is deployed, the 
Clearance Zone (600 m for all ESA-listed species or other unidentified large marine mammals) 
must be monitored for 30 minutes of pre-clearance observation. 


a. If any ESA-listed species or other unidentified large marine mammal is observed within 
the Clearance Zone during the 30-minute pre-clearance period, the 30-minute clock 
must be paused. If the PSO confirms the animal has exited the zone and headed away 
from the survey vessel, the 30-minute clock that was paused may resume. The pre-
clearance clock will reset to 30 minutes if the animal dives or visual contact is otherwise 
lost. 


d. When technically feasible, a “ramp up” of the electromechanical survey equipment must occur 
at the start or re-start of geophysical survey activities. A ramp up must begin with the power of 
the smallest acoustic equipment for the geophysical survey at its lowest power output. When 
technically feasible the power will then be gradually turned up and other acoustic sources added 
in a way such that the source level would increase gradually. 


e. Following a shutdown for any reason, ramp up of the equipment may begin immediately only if: 
(a) the shutdown is less than 30 minutes; (b) visual monitoring of the Shutdown Zone(s) 
continued throughout the shutdown; (c) the animal(s) causing the shutdown was visually 
followed and confirmed by PSOs to be outside of the Shutdown Zone(s) (500 m for ESA-listed 
whale species or other unidentified large marine mammals, and heading away from the vessel; 
and (d) the Shutdown Zone(s) remains clear of all ESA-listed whale species or other unidentified 
large marine mammals. If all the conditions (a, b, c, and d) are not met, the Clearance Zone (600 
m for all ESA-listed species or other unidentified large marine mammals) must be monitored for 
30 minutes of pre-clearance observation before noise-producing equipment can be turned back 
on. 


f. For geophysical surveys to be conducted at night or during low-visibility conditions, PSOs must 
be able to effectively monitor the Clearance and Shutdown Zone(s). No geophysical surveys may 
occur if the Shutdown Zone(s) cannot be reliably monitored for the presence of ESA-listed whale 
species or other unidentified large marine mammals to ensure avoidance of impact to those 
species. 


a. An Alternative Monitoring Plan (AMP) must be submitted to BOEM (or the Federal 
agency authorizing, funding, or permitting the survey) detailing the monitoring 
methodology that will be used during nighttime and low visibility conditions and an 
explanation of how it will be effective at ensuring that the Shutdown Zone(s) can be 
maintained during nighttime and low-visibility survey operations. The plan must be 
submitted 60 days before survey operations are set to begin. 


b. The plan must include technologies that have the technical feasibility to detect all ESA-
listed whales or other unidentified large marine mammals out to 600 m and sea turtles 
out to 100 m. 


APPENDIX E E-11 







         


  


 


   
 


  


  
  
 


 
 


  


  
   


   
   


    
  


  


 
    


     
  


   
 


   


  
   


 
   


 


   


  
   


   
     


  
   


    
 


BMPS for Pacific OCS Operations 2024 – Oregon Wind Energy Areas 


c. PSOs should be trained and experienced with the proposed alternative monitoring 
technology. 


d. The AMP must describe how calibration will be performed, for example, by including 
observations of known objects at set distances and under various lighting conditions. 
This calibration should be performed during mobilization and periodically throughout 
the survey operation. 


e. PSOs shall make nighttime observations from a platform with no visual barriers, due to 
the potential for the reflectivity from bridge windows or other structures to interfere 
with the use of the night vision optics. 


g. At times when multiple survey vessels are operating within a lease area, adjacent lease areas, or 
exploratory cable routes, a minimum separation distance (to be determined on a survey specific 
basis, dependent on equipment being used) must be maintained between survey vessels to 
ensure that sound sources do not overlap. 


h. Any visual observations of ESA-listed species or other unidentified large marine mammals by 
crew or project personnel must be communicated to PSOs on-duty. 


i. During good conditions (e.g., daylight hours; Beaufort sea scale 3 or less) when survey 
equipment is not operating, to the maximum extent practicable, PSOs must conduct 
observations for protected species for comparison of sighting rates and behavior with and 
without use of active geophysical survey equipment. Any observed ESA-listed species or other 
unidentified large marine mammals must be recorded regardless of any mitigation actions 
required. 


E-11. Minimize Vessel Interactions with ESA-listed Species 


All vessels associated with survey activities (transiting [i.e., traveling between a port and the survey site] 
or actively surveying) must comply with the vessel strike avoidance measures specified below and travel 
at speeds of 10 knots or less within the Action Area. The only exception is when the safety of the vessel 
or crew necessitates deviation from these requirements. If any such incidents occur, they must be 
reported as outlined below under Reporting Requirements (BMP 7). The Vessel Strike Avoidance Zone is 
defined as 500 m or greater from any sighted ESA-listed marine mammal or other unidentified large 
marine mammal and 100 m from any sea turtle visible at the surface. 


1. Vessel captain and crew must maintain a vigilant watch for all protected species and slow down, 
stop their vessel, or alter course, as appropriate and regardless of vessel size, to avoid striking 
any ESA-listed species or other unidentified large marine mammal. The presence of a single 
individual at the surface may indicate the presence of submerged animals in the vicinity; 
therefore, precautionary measures should always be exercised. If pinnipeds or small delphinids 
of the following genera: Delphinus, Lagenorhynchus, Tursiops, and Phocoena are visually 
detected approaching the vessel (i.e., to bow ride) or towed equipment, vessel strike avoidance 
and shutdown is not required. 


2. Anytime a survey vessel is underway (transiting or surveying), the vessel must maintain a 500 m 
minimum separation distance and a PSO or trained crew member must monitor a Vessel Strike 
Avoidance Zone (500 m or greater from any sighted ESA-listed whale species or other 
unidentified large marine mammal, or 100 m from any sea turtle visible at the surface) to ensure 
detection of that animal in time to take necessary measures to avoid striking the animal (see 
BMP 3). For monitoring around the autonomous surface vessels, regardless of the equipment it 
may be operating, a dual thermal/HD camera must be installed on the mother vessel facing 
forward and angled in a direction to provide a field of view ahead of the vessel and around the 
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ASV. A dedicated operator must be able to monitor the real-time output of the camera on hand-
held computer tablets. Images from the cameras must be able to be captured and reviewed to 
assist in verifying species identification. A monitor must also be installed in the bridge displaying 
the real-time images from the thermal/HD camera installed on the front of the ASV itself, 
providing a further forward view of the craft. 


1. Survey plans must include identification of vessel strike avoidance measures, 
including procedures for equipment shut down and retrieval, communication 
between PSOs/crew lookouts, equipment operators, and the captain, and other 
measures necessary to avoid vessel strike while maintaining vessel and crew safety. 
If any circumstances are anticipated that may preclude the implementation of this 
BMP, they must be clearly identified in the survey plan and alternative procedures 
outlined in the plan to ensure minimum distances are maintained and vessel strikes 
can be avoided. 


2. All vessel crew members must be briefed in the identification of protected species 
that may occur in the survey area and in regulations and best practices for avoiding 
vessel collisions. Reference materials must be available aboard all project vessels for 
identification of ESA-listed species. The expectation and process for reporting of 
protected species sighted during surveys must be clearly communicated and posted 
in highly visible locations aboard all project vessels, so that there is an expectation 
for reporting to the designated vessel contact (such as the lookout or the vessel 
captain), as well as a communication channel and process for crew members to do 
so. 


3. The Vessel Strike Avoidance Zone(s) are a minimum and must be maintained around 
all surface vessels at all times. 


4. If a large whale is identified within 500 m of the forward path of any vessel, the 
vessel operator must steer a course away from the whale at 10 knots (18.5 km/hr) 
or less until the 500 m minimum separation distance has been established. Vessels 
may also shift to idle if feasible. 


5. If a large whale is sighted within 200 m of the forward path of a vessel, the vessel 
operator must reduce speed and shift the engine to neutral. Engines must not be 
engaged until the whale has moved outside of the vessel’s path and beyond 500 m 
from the vessel. If stationary, the vessel must not engage engines until the large 
whale has moved beyond 500 m from the vessel. 


6. If a sea turtle is sighted within the operating vessel’s forward path, the vessel 
operator must slow down to 4 knots (unless unsafe to do so) and steer away as 
possible. The vessel may resume normal operations once the vessel has passed the 
individual. 


7. During times of year when sea turtles are known to occur in the survey area, vessels 
must avoid transiting through areas of visible jellyfish aggregations. In the event 
that operational safety prevents avoidance of such areas, vessels must slow to 4 
knots while transiting through such areas. 


3. To monitor the Vessel Strike Avoidance Zone, a PSO or trained crew member must be posted 
during all times a vessel is underway (transiting or surveying) to monitor for ESA-listed species in 
all directions. 


1. Visual observers monitoring the vessel strike avoidance zone can be either PSOs or 
trained crew members. If the trained lookout is a vessel crew member, this must be 
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their designated role and primary responsibility while the vessel is transiting. Any 
designated crew lookouts must receive training on protected species identification, 
vessel strike minimization procedures, how and when to communicate with the 
vessel captain, and reporting requirements. All observations must be recorded per 
reporting requirements. 


2. Regardless of monitoring duties, all crew members responsible for navigation duties 
must receive site-specific training on ESA-listed species sighting/reporting and 
vessel strike avoidance measures. 


4. Vessels underway must not divert their course to approach any ESA-listed species or other 
unidentified large marine mammal. 


5. Lessees are directed to NMFS’ Marine Life Viewing Guidelines, which highlight the importance of 
these measures for avoiding impacts on mother/calf pairs. 


6. Wherever available, Lessees will ensure all vessel operators check for daily information 
regarding protected species sighting locations. These media can include, but are not limited to: 
Channel 16 broadcasts, whalesafe.com, and the Whale/Ocean Alert App. 


7. Use of a moon pool: During times of the year when sea turtles are known to occur in the survey 
area and there is an intention to use a moon pool for the required activities, the following BMPs 
apply: 


a. Closure of the Hull Door 
i. Should the moon pool have a hull door that can be closed, the operator(s) 


should keep the doors closed as much as is reasonably practicable when no 
activity is occurring within the moon pool, unless the safety of crew or vessel 
require otherwise. This prevents protected species from entering the confined 
area during periods of non-activity. 


ii. Should the moon pool have a hull door that can be closed, then prior to and 
following closure, the moon pool must be monitored continuously by a 
dedicated crew observer with no other tasks to ensure that no individual 
protected species is present in the moon pool area. If visibility is not clear to the 
hull door from above (e.g., turbidity or low light), 30 minutes of monitoring is 
required prior to hull door closure. 


iii. If a protected species is observed in the moon pool prior to closure of the hull 
door, the hull door must not be closed, to the extent practicable. If the observed 
animal leaves the moon pool, the operator may commence closure. If the 
observed animal remains in the moon pool, contact the Bureau of Safety and 
Environmental Enforcement (BSEE) prior to closure of the hull doors according 
to reporting requirements (see below under Protected Species within an 
Enclosed Moon Pool Reporting). 


b. Movement of the vessel (no hull door) and equipment deployment/retrieval 
i. Prior to movement of the vessel and/or deployment/retrieval of equipment, the 


moon pool must be monitored continuously for a minimum of 30 minutes, by a 
dedicated crew observer with no other tasks, to ensure no individual protected 
species is present in the moon pool area. 


ii. If a protected species is observed in the moon pool prior to movement of the 
vessel, the vessel must not be moved and equipment must not be deployed or 
retrieved, except for human safety considerations. If the observed animal leaves 
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the moon pool, the operator may commence activities. If the observed animal 
remains in the moon pool, contact BSEE prior to planned movement of the 
vessel according to reporting requirements (see Reporting Requirements under 
Protected Species within an Enclosed Moon Pool Reporting). 


c. BOEM does not advocate the lowering of crew members into the moon pool to free 
protected species. NMFS should be contacted if protected species are encountered in 
the moon pool. 


E-12. Minimize Entanglement Risk During ROV Usage, Buoy Deployment, Operations, and 
Retrieval 


Parameters described in Section E-9.3 minimizes the risk of entanglement of ESA-listed marine mammal, 
other unidentified large marine mammal, or sea turtle species during ROV usage, buoy deployment, 
operations, and equipment retrieval, and in the unlikely event that entanglement does occur, ensures 
proper reporting of entanglement events according to the measures specified below. 


a. ROVs: A Clearance Zone (600 m for all ESA-listed marine mammals, unidentified large marine 
mammals, and sea turtle species) must be monitored for 30 minutes of pre-clearance 
observation by PSOs before ROVs are deployed. If any ESA-listed species is observed within the 
Clearance Zone during the 30-minute pre-clearance period, the 30-minute clock must be 
paused. If the PSO confirms the animal has exited the zone and headed away from the survey 
vessel, the 30-minute clock that was paused may resume. The pre-clearance clock will reset to 
30 minutes if the animal dives or visual contact is otherwise lost. 


b. Ensure that any buoys attached to the seafloor use the best available mooring systems. Buoys, 
lines (chains, cables, or coated rope systems), swivels, shackles, and anchor designs must 
prevent any potential entanglement of ESA-listed species or unidentified large marine mammals 
while ensuring the safety and integrity of the structure or device. 


c. All mooring lines and ancillary attachment lines must use one or more of the following measures 
to reduce entanglement risk: shortest practicable line length, rubber sleeves, weak-links, chains, 
cables or similar equipment types that prevent lines from looping, wrapping, or entrapping 
protected species. 


d. Any equipment must be attached by a line within a rubber sleeve for rigidity. The length of the 
line must be as short as necessary to meet its intended purpose. 


e. During all buoy deployment and retrieval operations, buoys should be lowered and raised slowly 
to minimize risk to ESA-listed species, unidentified large marine mammals, and benthic habitat. 
Additionally, PSO should monitor for ESA-listed species and unidentified large marine mammals 
in the area prior to and during deployment and retrieval and work should be stopped if ESA-
listed species or unidentified large marine mammals are observed within 500 m of the vessel to 
minimize entanglement risk. 


f. If a live or dead marine protected species becomes entangled, the Lessee must immediately 
contact the applicable NMFS stranding coordinator using the reporting contact details (see 
Reporting Requirements section) and provide any on-water assistance requested. 


g. All buoys must be properly labeled with the owner and contact information. 
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E-13. Reporting Requirements 


To ensure compliance and evaluate effectiveness of mitigation measures, regular reporting of survey 
activities and information on all protected and ESA-listed species and unidentified large marine 
mammals will be required as follows: 


a. Data requirements: Data from all PSO observations must be recorded based on standard PSO 
collection and reporting requirements. PSOs must use standardized electronic data forms to 
record data. The following information must be reported electronically in a format approved by 
BOEM and NMFS: 


Visual Effort: 


a. Vessel name 
b. Dates of departures and returns to port with port name 
c. Lease number 
d. PSO names and affiliations 
e. PSO ID (if applicable) 
f. PSO location on vessel 
g. Height of observation deck above water surface (in meters) 
h. Visual monitoring equipment used 
i. Dates and times (Greenwich Mean Time) of survey on/off effort and times 


corresponding with PSO on/off effort 
j. Vessel location (latitude/longitude, decimal degrees) when survey effort begins and 


ends; vessel location at beginning and end of visual PSO duty shifts; recorded at 
30 second intervals if obtainable from data collection software, otherwise at practical 
regular interval 


k. Vessel heading and speed at beginning and end of visual PSO duty shifts and upon any 
change 


l. Water depth (if obtainable from data collection software) (in meters) 
m. Environmental conditions while on visual survey (at beginning and end of PSO shift and 


whenever conditions change significantly), including wind speed and direction, Beaufort 
scale, Beaufort wind force, swell height (in meters), swell angle, precipitation, cloud 
cover, sun glare, and overall visibility to the horizon 


n. Factors that may be contributing to impaired observations during each PSO shift change 
or as needed as environmental conditions change (e.g., vessel traffic, equipment 
malfunctions) 


o. Survey activity information, such as type of survey equipment in operation, acoustic 
source power output while in operation, and any other notes of significance (i.e., pre-
clearance survey, ramp-up, shutdown, end of operations, etc.). 


Visual Sighting (all Visual Effort fields plus): 


a. Watch status (sighting made by PSO on/off effort, opportunistic, crew, alternate 
vessel/platform) 


b. Vessel/survey activity at time of sighting 
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c. PSO/PSO ID who sighted the animal 
d. Time of sighting 
e. Initial detection method 
f. Sighting’s cue 
g. Vessel location at time of sighting (decimal degrees) 
h. Direction of vessel’s travel (compass direction) 
i. Direction of animal’s travel relative to the vessel 
j. Identification of the animal (e.g., genus/species, lowest possible taxonomic level, or 


unidentified); also note the composition of the group if there is a mix of species 
k. Species reliability 
l. Radial distance 
m. Distance method 
n. Group size; Estimated number of animals (high/low/best) 
o. Estimated number of animals by cohort (adults, yearlings, juveniles, calves, group 


composition, etc.) 
p. Description (as many distinguishing features as possible of each individual seen, 


including length, shape, color, pattern, scars or markings, shape and size of dorsal fin, 
shape of head, and blow characteristics) 


q. Detailed behavior observations (e.g., number of blows, number of surfaces, breaching, 
spyhopping, diving, feeding, traveling; as explicit and detailed as possible; note any 
observed changes in behavior) 


r. Mitigation action; Description of any actions implemented in response to the sighting 
(e.g., delays, shutdown, ramp-up, speed or course alteration, etc.) and time and location 
of the action 


s. Behavioral observation to mitigation 
t. Equipment operating during sighting 
u. Source depth (in meters) 
v. Source frequency 
w. Animal’s closest point of approach and/or closest distance from the center point of the 


acoustic source 
x. Time entered shutdown zone 
y. Time exited shutdown zone 
z. Time in shutdown zone 
aa. Photos/Video. 


b. Final report: The project proponent must submit a final monitoring report to BOEM and NMFS 
(details to be provided) within 90 days after completion of survey activities. The report must 
fully document the methods and monitoring protocols, summarizes the survey activities and the 
data recorded during monitoring, estimates of the number of protected and/or ESA-listed 
species that may have been taken during survey activities, describes, assesses, and compares 
the effectiveness of monitoring and mitigation measures. PSO sightings and effort data and 
trackline data in Excel spreadsheet format must also be provided with the final monitoring 
report. 
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c. Vessel strike: In the event of a vessel strike of a protected species by any survey vessel, the 
project proponent must immediately report the incident to BOEM (details to be provided) and 
NMFS (details to be provided) and for marine mammals to the NOAA West Coast stranding 
hotline at 1-866-767-6114 and 562-506-4315. The report must include the following 
information: 


a. Name, telephone, and email or the person providing the report 
b. The vessel name 
c. Lease Number 
d. Time, date, and location (latitude/longitude) of the incident 
e. Species identification (if known) or description of the animal(s) involved 
f. Vessel’s speed during and leading up to the incident 
g. Vessel’s course/heading and what operations were being conducted (if applicable) 
h. Status of all sound sources in use 
i. Description of avoidance measures/requirements that were in place at the time of the 


strike and what additional measures were taken, if any, to avoid strike 
j. Environmental conditions (wave height, wind speed, light, cloud cover, weather, water 


depth) 
k. Estimated size and length of animal that was struck 
l. Description of the behavior of the species immediately preceding and following the 


strike 
m. If available, description of the presence and behavior of any other protected species 


immediately preceding the strike 
n. Disposition of the animal (e.g., dead, injured but alive, injured and moving, blood or 


tissue observed in the water, last sighted direction of travel, status unknown, 
disappeared) 


o. To the extent practicable, photographs or video footage of the animal(s). 
d. Protected Species within an Enclosed Moon Pool: It is unlikely that a protected species would 


come in contact with a moon pool, but the following applies: If a protected species is observed 
within an enclosed moon pool and does not demonstrate any signs of distress or injury or an 
inability to leave the moon pool of its own volition, measures described in this section must be 
followed (only in cases where they do not jeopardize human safety). Although this particular 
situation may not require immediate assistance and reporting, a protected species could 
potentially become disoriented with their surroundings and may not be able to leave the 
enclosed moon pool of their own volition. Within 24 hours of any observation, and daily after 
that for as long as an individual protected species remains within a moon pool (i.e., in cases 
where an ESA-listed species has entered a moon pool, but entrapment or injury has not been 
observed), reporting is required. 


6. For initial reporting, the following information is required: 
a. Time, date, and location (latitude/longitude) of the first discovery (and updated location 


information if known and applicable) 
b. Species identification (if known) or description of the animal(s) involved 
c. Condition of the animal(s) (including carcass condition if the animal is dead) 
d. Observed behaviors of the animal(s), if alive 
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e. If available, photographs or video footage of the animal(s) 
f. General circumstances under which the animal was discovered. 


7. After the initial report (see above), the following reporting measures must be followed, and 
information must be reported to BSEE (contact details to be provided) for operations requiring 
use of a moon pool to continue: 


a. Describe the animal’s status to include external body condition (e.g., note any injuries or 
noticeable features), behaviors (e.g., floating at surface, chasing fish, diving, lethargic, 
etc.), and movement (e.g., has the animal left the moon pool and returned on multiple 
occasions?) 


b. Description of current moon pool activities, if the animal is in the moon pool 
(e.g., drilling, preparation for demobilization) 


c. Description of planned activities in the immediate future related to vessel movement or 
deployment of equipment 


d. Any additional photographs or video footage of the animal, if possible 
e. Guidance received and followed from NMFS liaison or stranding hotline that was 


contacted for assistance 
f. Whether activities in the moon pool were halted or changed upon observation of the 


animal 
g. Whether the animal remains in the pool at the time of the report, or if not, the 


time/date the animal was last observed. 


e. Sightings of any injured or dead protected species must be immediately reported, regardless of 
whether the injury or death is related to survey operations, to BOEM (details to be provided), 
and the NOAA West Coast stranding hotline at 1-866-767-6114 and 562-506-4315. If the project 
proponent’s activity is responsible for the injury or death, they must ensure that the vessel 
assist in any salvage effort as requested by NMFS. When reporting sightings of injured or dead 
protected species, the following information must be included: 


a. Time, date, and location (latitude/longitude) of the first discovery (and updated location 
information if known and applicable) 


b. Species identification (if known) or description of the animal(s) involved 
c. Condition of the animal(s) (including carcass condition if the animal is dead) 
d. Observed behaviors of the animal(s), if alive 
e. If available, photographs or video footage of the animal(s) 
f. General circumstances under which the animal was discovered. 


f. Reporting and Contact Information: 
a. Injurious Takes of Endangered and Threatened Species: NOAA West Coast stranding 


hotline at 1-866-767-6114 and 562-506-4315. 


b. Injurious Takes of Endangered and Threatened Species: NOAA NMFS Long Beach Office, 
Protected Resources Division and BOEM Office of Environment, Pacific Region. 


APPENDIX E E-19 







Supplemental Information on Ports, Fisheries, & Military Activities 2024 – Oregon Wind Energy Areas 


APPENDIX F F-1 


Appendix F 
Supplemental Information for Ports, Fisheries, and  
Military Activities  







Supplemental Information on Ports, Fisheries, & Military Activities 2024 – Oregon Wind Energy Areas 


APPENDIX F F-2 


F Port Maps 
Figure F-1:  Port of Port Orford, Oregon 


 


Source: USACE 2024a 


Figure F-2:  Port of Brookings, Oregon 


 


Source: USACE 2024b 
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Figure F-3:  Port of Bandon, Oregon 


 
Source: USACE 2024c  


Figure F-4:  Port of Coos Bay, Oregon 


 


Source: USACE 2024d 
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Figure F-5:  Port of Newport (Yaquina Bay), Oregon 


 


Source: USACE 2024e 
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Figure F-6:  Port of Crescent City, Oregon 


 


Source: USACE 2024f 
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Figure F-7:  Port of Humboldt Bay (Eureka), California 


 
Source: USACE 2024g 


F-1. Fisheries Figures from Carlton et al. (2024) 


The Draft wind energy areas (WEAs) in Carlton et al. (2024) are not the same as the final WEAs 
presented in this Environmental Assessment. The figures below show the two Draft WEAs identified 
through the spatial suitability modeling process in Carlton et al. (2024). The Brookings WEA was later 
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modified in the Oregon Area ID Memo 2024, with a portion of the WEA removed to better prevent 
conflict with long-term oceanic monitoring and sensitive habitat.  


Data and information from the appendices of the National Centers for Coastal and Ocean Science 
(NCCOS) Draft Report (Carlton et al. 2024) provide an overview of the commercial fisheries resources in 
the Oregon Call Areas and WEAs. The NCCOS models used information from the National Marine 
Fisheries Service (NMFS) and Oregon Department of Fish and Wildlife (ODFW) for nine fisheries in 
Oregon, including at-sea hake mid-water trawl, groundfish bottom trawl, shoreside hake mid-water 
trawl, groundfish fixed gear-pot, pink shrimp trawl, groundfish fixed gear-longline, Dungeness crab, 
albacore commercial, and albacore charter.  


Figure F-8:  Ranked Importance of Charter Albacore- Relative to Oregon WEAs 


 


Source: Carlton et al. 2024 (Figure 3.72) 



https://www.boem.gov/sites/default/files/documents/renewable-energy/state-activities/Oregon%20Area%20ID%20Memo.pdf
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Figure F-9:  Salmon Troll Fishing Relative to Oregon-WEAs 


 
Source: Carlton et al. 2024 (Fig. 3.79) 


From Appendix E in Carlton et al. (2024) pp 184 – 185, “Below are nonconfidential maps that NMFS and 
ODFW prepared for each of the nine fisheries and provided to BOEM. For each fishery, the map on the 
left shows raw effort, the center map shows raw revenue, and the map on the right shows the ranked 
importance (i.e., combined effort and revenue), with the exception of groundfish bottom trawl and 
recreational charter albacore that do not have a revenue map.” 
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Figure F-10:  Raw Effort, Raw Revenue, and Ranked Importance 
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Carlton et al. 2024 (pp 184–185) 


From Appendix E in Carleton et al. (2024), pp 185 – 188, “Below are the corresponding 
maps created by NCCOS using the data and recommendations provided by NMFS and 
ODFW.” 


Figure F-11:  Fisheries Showing Ranked Importance 


Map Title and Description NCCOS Map 


Groundfish:  
Bottom Trawl 
Time Period: 2002–2020  
(effort only) 
Cells containing data with < 3 
vessels have been removed due to 
confidentiality. 
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At-sea Hake - Mid-water 
Trawl 
Time Periods:  
a) revenue: 2011–2020 
b) effort: 2002–2019  
Cells containing data with < 3 
vessels have been removed due to 
confidentiality. 


 


Shoreside Hake - Mid-
water Trawl 
Time Periods:  
a) revenue: 2011–2020 
b) effort: 2002–2020 
Cells containing data with < 3 
vessels have been removed due to 
confidentiality. 


 


Groundfish fixed gear - 
pot 
Time Period: 2011–2020 
Cells containing data with < 3 
vessels have been removed due to 
confidentiality. 
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Groundfish fixed gear - 
longline 
Time Period: 2011–2020 
Cells containing data with < 3 
vessels have been removed due to 
confidentiality. 


 


Commercial Albacore:  
Troll / Hook-and Line 
Time Periods:  
a) revenue: 2011–2020 
b) effort: 2005–2021 
Cells containing data with < 3 
vessels have been removed due to 
confidentiality. 


 


Charter Albacore:  
Time Period: 2005–2021 (effort 
only) 
Cells containing data with < 3 
vessels have been removed due to 
confidentiality. 
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OR Pink Shrimp - Trawl 
Time Period: 2011–2020 
Cells containing data with < 3 
vessels have been removed due to 
confidentiality. 


 


OR Dungeness Crab - Pot 
Time Periods:  
a) revenue: 2011–2020 
b) effort: 2007/08–2010/11 and 
2018/19–2019/20 seasons 
Cells containing data with < 3 
vessels have been removed due to 
confidentiality. 


 
Source: Carlton et al. 2024 (pp 185–188)  







Supplemental Information on Ports, Fisheries, & Military Activities 2024 – Oregon Wind Energy Areas 


APPENDIX F F-14 


F-2. DOD Assessment Map of the Oregon Offshore Planning and Call Areas  


 


OFFICE OF THE ASSIST ANT SECRETARY OF DEFENSE 
3500 DEFENSE PENTAGON 


WASHINGTON , DC 20301 -3500 


ENERGY, INSTALLATIONS, 
AND ENVIRONMENT 


17 May, 2022 


Necitas Sumait 
Renewable Energy Section Chief 
Bureau of Ocean Energy Management (BOEM) 
Office of Renewable Energy Programs 
Pacific Regional Office 


Reference: Attachment (1) (U) DOD Assessment Map of the Oregon Offshore Planning and Call Areas (U) 


Dear Ms. Sumait, 


As requested, the Military Aviation and Installation Assurance Siting Clearinghouse coordinated within 
the Department of Defense (DoD) a review of the Oregon Offshore Planning and Call Areas. The results of our 
review (as depicted in Attachment 1) identified an area within and adjacent to the Coos Bay Call Area that 
would adversely impact DoD's mission. 


A large portion within and adjacent to the Coos Bay Call Area is incompatible for development due to 
existing classified infrastructure. DoD requests wind development be excluded to ensure this infrastructure is 
not discovered or damaged by the construction of wind energy facilities. The Department of the Navy also 
conducts low-altitude aviator training within Military Training Route IR-346. The DoD requests wind 
development be excluded in this area as wind turbines will conflict with the safe and effective use of the 
airspace for training. (See Attachment I) 


• DON POC: Matthew Senska: matthew.senska@navy.mil ; 571-970-8400 


The areas shown in yellow (See Attachment I) lie within radar line of site of multiple North American 
Aerospace Defense Command (NORAD) radar sites and will degrade NORAD operations. Considering both 
the expected heights of offshore turbines and future cumulative wind turbine effects, these adverse impacts are 
potentially mitigatable through Radar Adverse-impact Management (RAM) For projects where RAM 
mitigation is acceptable, we ask that BOEM include the following in any sale notification and project approval 
conditions: 


I) Project owner will notify NORAD 30-60 days ahead of project completion and when the project 
is complete and operational for RAM scheduling; 


2) Project owner contribute funds to DoD ofno less than $80,000 toward the execution of the 
RAM for each Radar system affected; 


3) Curtailment for National Security or Defense Purposes as described in the leasing agreement. 


These conditions shall be accomplished by the lessee entering into an agreement with the DoD. 
The DoD requests that BOEM require the developer to enter into an agreement to mitigate the identified impact. 
Sixth Generation Over the Horizon Radar is currently in development. Offshore wind turbines may create 
adverse impacts to that system, but are not definitive at this time. 


• NORAD POC: Frederick Shepherd: frederick.l.shepherd.civ@mail.mil; 719-556-3260 
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Thank you for the opportunity to coordinate on the Oregon Offshore Planning and Call Areas. We are 
providing the contact information for the affected missions to facilitate open mitigation discussions, but the 
Clearinghouse retains ovesight when official DoD input is required. If you have any questions, please contact 
me at steven.j.sample4.civ@mail.mil or at 703-571-0076. 


Sincerely, 


O~+ 
Steven J. Sample 
Executive Director 
Military Aviation and Installation 
Assurance Siting Clearinghouse 
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COASTAL AND MARINE BIRDS 


Affected Environment 


The marine and coastal bird population off southern Oregon is both diverse and complex, being 
composed of as many as 170 species (eBird 2023). Of the many different types of birds that occur in this 
area, three groups are generally the most sensitive to the potential impacts of the Proposed Action: 
marine birds (e.g., grebes, alcids, gulls, terns, loons, albatrosses, storm-petrels, shearwaters, and 
cormorants), waterfowl (geese and ducks), and shorebirds (e.g., plovers and sandpipers). While some of 
these species breed in the area, others may spend their non-breeding or “wintering” period there or 
may simply pass through during migration. This analysis considers the Coos Bay and Brookings regions 
and their shorelines, the offshore cable routes, and WEAs. 


Nearshore species generally occupy relatively shallow waters inshore of the continental slope waters. 
These species spend almost their entire time on the water surface. In the Proposed Action Area, the 
most common nearshore species are Red-throated, Pacific and Common Loons (Gavia stellata, G. 
pacifica, and G. immer); Western Grebes (Aechmophorus occidentalis); Surf and White-winged Scoters 
(Melanitta perspicillata and M. deglandi); and Brandt’s, Pelagic, and Double-crested Cormorants (Urile 
penicillatus, U. pelagicus, and Nannopterum auritum). Other species associated with nearshore waters 
include nearshore terns, such as summering Caspian Terns (Hydroprogne caspia) and postbreeding 
Elegant Terns (Thalasseus elegans). Brown Pelicans (Pelecanus occidentalis) are another common 
postbreeding visitor in nearshore waters. Several species of gulls and Common Murres (Uria aalge) 
breed along the coast and are abundant seasonally in nearshore waters, and Red-necked (Phalaropus 
lobatus) and Red (Phalaropus fulicarius) Phalaropes occur during migration. The Marbled Murrelet 
(Brachyramphus marmoratus), listed as threatened under Federal ESA and endangered under the 
Oregon Endangered Species Act (OESA), breeds in coastal old growth forests near the project area and is 
typically found in nearshore waters where it forages (Nelson 1997). In winter, the Marbled Murrelet is 
joined by wintering Ancient Murrelets (Synthliboramphus antiquus) that breed in Canada and Alaska and 
winter offshore of southern Oregon. In southern Oregon, nearshore species occur in highest numbers 
during the winter months; relatively few remain during the summer except for those species that breed 
locally or disperse northward from southern breeding colonies in the summer.   


Pelagic species generally occupy deeper waters over the continental shelf break (>200 m (656 ft)) and 
can occur in substantial densities far from shore (Ainley and Terrill 2022). These species spend much of 
their time on the water surface or diving for food. In the Proposed Action Area, common offshore 
species include Sooty, Pink-footed, and Buller’s Shearwaters (Ardenna griseus, A. creatopus, and A. 
bulleri); Northern Fulmars (Fulmarus glacialis); and Pomarine, Parasitic, and Long-tailed Jaegers 
(Stercorarius pomarinus, S. parasiticus, and S. longicaudus). Shearwaters are found primarily in spring–
fall, Northern Fulmars in winter, and jaegers during the spring and fall migrations. Species characteristic 
of the deep-water pelagic zone include several species of albatross including the Black-footed Albatross 
(Phoebastria nigripes), the rarer Laysan Albatross (Phoebastria immutabilis), and the rare and federally 
endangered Short-tailed Albatross (Phoebastria albatrus). Fork-tailed (Hydrobates furcatus) and Leach’s 
Storm-Petrels breed on coastal rocks and forage over deeper shelf waters. Several species of alcids 
breed along the southern Oregon coast and occur offshore, including the Common Murre, Pigeon 
Guillemot (Cepphus columba), Cassin’s Auklet (Ptychoramphus aleuticus), Rhinoceros Auklet (Cerorhinca 
monocerata), and Tufted Puffin (Fratercula cirrhata). Nonbreeding South Polar Skuas (Stercorarius 







maccormicki) occur in the summer and fall. Offshore gulls and terns in this zone include Western Gulls 
(Larus occidentalis); migrating Sabine’s Gulls (Xema sabini), Common Terns (Sterna hirundo) and Arctic 
Terns (Sterna paradisaea); and wintering Short-billed Gulls (Larus canus), California Gulls (Larus 
californicus), Herring Gulls (Larus argentatus), Glaucous-winged Gulls (Larus glaucescens), and Black-
legged Kittiwakes (Rissa tridactyla). Gadfly petrels (Pterodroma spp.) are rare over deep pelagic waters 
beyond the continental shelf break and include the federally listed Hawaiian Petrel (Pterodroma 
sandwichensis), Cook’s Petrel (Pterodroma cookii), and Murphy’s Petrel (Pterodroma ultima). Although 
these species typically occur in deep water west of the Proposed Action Area, they have all been 
observed over the continental shelf break on a number of occasions off southern Oregon (eBird 2023).  


In addition to seabirds, there are a number of waterbirds and shorebirds that occupy coastal and 
estuarine habitats in the vicinity of the Proposed Action. Coos Bay is Oregon’s largest estuary and is 
protected from the ocean by a long sandy spit. The bay attracts thousands of waterfowl in the winter 
including large numbers of American Wigeon (Mareca americana), Northern Pintail (Anas acuta), 
Gadwall (Mareca strepera), scaup (Aythya sp.), Bufflehead (Bucephala albeola), and Ruddy Duck (Oxyura 
jamaicensis) (Chipley et al. 2003). Coos Bay hosts the largest concentrations of migrating and wintering 
shorebirds in the Pacific Northwest (Chipley et al 2003) and nearly 40 shorebird species use a variety of 
habitats along Oregon’s south coast. Many of the locally occurring shorebirds are migratory in this area 
with the majority occurring during the spring and fall migrations and during the winter; very few 
shorebirds breed in this area. Although most shorebirds occupy coastal wetlands, including estuaries, 
lagoons, and salt and freshwater marshes, they also utilize other coastal habitats, including sandy 
beaches, rocky shores, and open ocean. Thousands of shorebirds use Coos Bay including Black-bellied 
Plover (Pluvialis squatarola), Long-billed Dowitcher (Limnodromus scolopaceus), Dunlin (Calidris alpina), 
and Sanderling (Calidris alba). Smaller numbers of other shorebirds occur including Pacific Golden-Plover 
(Pluvialis fulva), Whimbrel (Numenius phaeopus), Greater Yellowlegs (Tringa melanoleuca), and Short-
billed Dowitcher (Limnodromus scolopaceus). Rocky shorelines attract Black Oystercatcher (Haematopus 
bachmani), Surfbird (Calidris virgata), and Black Turnstone (Arenaria melanocephala). Other common 
shorebird species in southern Oregon and the Proposed Action Area include American Avocets 
(Recurvirostra americana), Semipalmated Plovers (Charadrius semipalmatus), Marbled Godwits (Limosa 
fedoa), Willets (Tringa semipalmata), Long-billed Curlews (Numenius americanus), Least Sandpipers 
(Calidris minutilla), and Western Sandpipers (Calidris mauri). The federally threatened Western Snowy 
Plover (Charadrius nivosus nivosus) nests and winters on sandy beaches along the southern Oregon 
coastline.  


Several bird species that have the potential to occur within the Proposed Action Area have been 
afforded protected status by the state and/or Federal governments due to declining populations and/or 
habitats. In addition, all native birds within the area are protected by the Migratory Bird Treaty Act of 
1918, which is enforced by the USFWS. Special-status marine and coastal bird species found within the 
vicinity of the proposed activities are listed in Table 3.8 below. 


Table 3-8:  Special-Status Marine and Coastal Birds Within or near the Proposed Action Area 


Common Name Scientific Name Federal Status State Status 
Brant Branta bernicla - OSS 
Harlequin Duck Histrionicus histrionicus - OSS 
Black Oystercatcher Haematopus bachmani BCC OSS 







Common Name Scientific Name Federal Status State Status 
Western Snowy Plover Charadrius nivosus nivosus T, BCC T 
Marbled Godwit Limosa fedoa BCC - 
Red Knot Calidris canutus BCC - 
Rock Sandpiper Calidris ptilocnemis - OSS 
Lesser Yellowlegs Tringa flavipes BCC - 
Willet Tringa semipalmata BCC - 
Marbled Murrelet Brachyramphus marmoratus T E 
Scripps’s Murrelet Synthliboramphus scrippsi BCC - 
Ancient Murrelet Synthliboramphus antiquus BCC - 
Cassin’s Auklet Ptychoramphus aleuticus BCC - 
Tufted Puffin Fratercula cirrhata BCC OSS-C 
Western Gull Larus occidentalis BCC - 
California Least Tern Sternula antillarum browni E E 
Caspian Tern Hydroprogne caspia - OSS 
Laysan Albatross Phoebastria immutabilis BCC - 
Black-footed Albatross Phoebastria nigripes BCC - 
Short-tailed Albatross Phoebastria albatrus E E 
Fork-tailed Storm-Petrel Hydrobates furcatus - OSS 
Leach’s Storm-Petrel Hydrobates leucorhous - OSS 
Murphy's Petrel Pterodroma ultima BCC - 
Hawaiian Petrel Pterodroma sandwichensis E - 
Cook's Petrel Pterodroma cookii BCC - 
Buller's Shearwater Ardenna bulleri BCC - 
Pink-footed Shearwater Ardenna creatopus BCC - 
Brandt's Cormorant Urile penicillatus BCC - 
Brown Pelican Pelecanus occidentalis DE E 


Status: E = Endangered T = Threatened DE = Delisted (formerly Endangered) C = Candidate 
  BCC = Bird of Conservation Concern OSS = Oregon Sensitive Species            


OSS-C = Oregon Sensitive Species - Critical 
 


Threatened and Endangered Birds That Could Occur in the Vicinity of the Proposed Action Area  


Short-tailed Albatross. The Short-tailed Albatross (Phoebastria albatrus) was federally listed as 
endangered on June 2, 1970 (35 FR 8491). It is also listed as endangered by the State of Oregon. This 
species is a large pelagic bird with long narrow wings adapted for soaring just above the water surface. 
As of 2020, 84 percent of the known breeding population uses a single colony, Tsubamezaki, on 
Torishima Island off Japan. The remaining population nests on other islands surrounding Japan, primarily 
the Senkaku Islands, and a single pair nested on Midway Atoll from 2008 to 2015. During the non-
breeding season, the Short-tailed Albatross regularly ranges along the Pacific Rim from southern Japan 
to the Gulf of Alaska, primarily along continental shelf margins. It is rare to casual but increasing 
offshore from British Columbia to southern California (Howell 2012). All recent records along the West 
Coast have been Stage 1 immatures (Howell 2012), which travel more broadly throughout the north 
Pacific than adults (USFWS 2014). Most individuals found off California in recent years have been during 
the fall and early winter with a few records in late winter and early spring (Hamilton et al. 2007). The 
diet of this species is not well studied; however, research suggests that—at sea during the nonbreeding 
season—squid, crustaceans, and fish are important prey (USFWS 2008).  







The global population is currently estimated to be 7,365 birds (USFWS 2020). There have been 20 
records of the species off Oregon since 1961 with 16 records since 2000; eight of these are off the 
Douglas, Coos, and Curry Counties coast (Oregon Bird Records Committee 2023). Based on satellite 
tracking of 99 individuals between 2002 and 2012, juveniles generally range in shallower, nearer-to-
shore waters than adults (e.g., less than 200 m (656 ft) depth) and are more likely than adults to occur 
off the West Coast of the U.S. and Canada (Deguchi et al. 2012; Suryan et al. 2008; Suryan et al. 2007; 
Suryan and Fischer 2010; Suryan et al. 2006; USFWS 2014). The rarity of this species off the Oregon 
coast indicates that the Short-tailed Albatross is highly unlikely to be in the offshore portions of the 
Proposed Action Area; its presence is anticipated to be limited to occasional occurrences even as the 
population continues to grow.  


Hawaiian Petrel. The Hawaiian Petrel (Pterodroma sandwichensis) was federally listed as endangered on 
March 11, 1967 (32 FR 4001). The species breeds on larger islands in the Hawaiian chain where they nest 
in burrows on vegetated cliffs, volcanic slopes, and lava flows. The global population is comprised of 
approximately 52,186 individuals (95 percent Confidence Interval 39,823–67,379), including juveniles 
and subadults (Joyce 2013; USFWS 2017). The species is absent from Hawaiian waters from November 
to April when it disperses to the eastern tropical Pacific. Individuals have been recorded off Oregon from 
April to August with most records occurring during July (Oregon Bird Records Committee 2023). The first 
of Oregon’s 14 accepted records occurred in July 2013. Records of Hawaiian Petrels have increased such 
that they are no longer a review species for the Oregon Bird Records Committee. Records were 
reviewed through April 1, 2017; nine accepted records were off the Coos and Curry Counties coast 
(Oregon Bird Records Committee 2023). These records were 60-167 km off the coast. A review of eBird 
shows sixteen additional records along the shelf edge off Lane, Coos, and Curry Counties between 2017–
2023 (eBird 2023). This species is typically encountered offshore in deep water, but occasionally 
individuals are observed over the continental shelf break. In addition to the rarity of the Hawaiian petrel 
off the Oregon coast, the presence of this species in the offshore portions of the Proposed Action Area 
would likely be limited to rare occurrences.  


Western Snowy Plover. The Pacific Coast population of the Western Snowy Plover (Charadrius nivosus 
nivosus) was listed as threatened on March 5, 1993 (58 FR 12864). The primary reasons for listing this 
population were loss and degradation of habitat, and human disturbance. A final recovery plan was 
signed August 13, 2007. Critical habitat for the species was originally designated in 1999 (64 FR 68507), 
revised in 2005 (70 FR 56970), and revised again in 2012 (77 FR 36728). The Snowy Plover is also listed 
as threatened by the State or Oregon.  


The Pacific Coast population of the Western Snowy Plover breeds on the Pacific Coast from southern 
Washington to southern Baja California, Mexico. The bird is found on beaches, open mudflats, salt pans 
and alkaline flats, and sandy margins of rivers, lakes, and ponds. It nests in depressions in the sand 
above the drift zone on coastal beaches, sand spits, dune-backed beaches, sparsely vegetated dunes, 
beaches at creeks and river mouths, and salt pans at lagoons and estuaries. The breeding season 
extends from early March to late September, with birds at more southerly locations beginning to nest 
earlier in the season than birds at more northerly locations (64 FR 68507). In most years, the earliest 
nests on the Oregon coast generally occur during mid-March (Wilson-Jacobs and Meslow 1984). Peak 
nesting in Oregon occurs from mid-May to early July (Stern et al. 1990). There are nine designated 
critical habitat units for the Western Snowy Plover in Oregon; four of which occur in Coos and Curry 
Counties (77 FR 36728). Lauten et al. 2006 estimated approximately 162 resident adult Western Snowy 







Plovers in Oregon at eight breeding sites along the coast from Florence south. Breeding sites in 2006 
included included Sutton Beach, the Siltcoos River estuary, beachgrass removal sites at Dunes Overlook, 
the Tahkenitch Creek estuary, the Tenmile Creek estuary, Coos Bay North Spit, Bandon State Nature 
Area (SNA), and the New River spit area.  


In winter, the taxon is found on many of the beaches used for nesting as well as on beaches where they 
do not nest, in man-made salt ponds, and on estuarine sand and mud flats. The winter range is 
somewhat broader and may extend to Central America (Page et al. 1995). The majority of birds along 
the Pacific coast winter south of Bodega Bay, California (Page et al. 1986); however, 2-3 percent of the 
population winters in Oregon (USFWS unpublished data). This taxon may be found wintering at any 
beach with suitable habitat along the Oregon coast, including several locations in the Proposed Action 
Area. Western Snowy Plovers were reported during winter surveys of beaches in Coos and Curry 
Counties between 1991-2009, including the Coos Bay North Spit, Bandon State Park, and the New River 
(USFWS 2009).  


Marbled Murrelet. The Marbled Murrelet (Brachyramphus marmoratus) was federally listed as 
threatened on October 1, 1992, within the states of Washington, Oregon, and California (57 FR 45328). 
Populations of the species in Alaska and British Columbia were not listed under the ESA. It is also listed 
as endangered by the State of Oregon. The Marbled Murrelet is a small seabird that spends most of its 
life in the nearshore marine environment, but nests and roosts inland in low-elevation old growth 
forests, or other forests with remnant large trees. Critical habitat for the species was designated on May 
24, 1996 (61 FR 26256) and was later revised in a final rule published on October 5, 2011 (76 FR 61599). 
A final determination published on August 4, 2016 (81 FR 51348) determined that the critical habitat for 
the Marbled Murrelet, as designated in 1996 and revised in 2011, meets the statutory definition of 
critical habitat under the ESA. No marine areas were designated as critical habitat. The Proposed Project 
Area is in Recovery Conservation Zone 4 (from Shelter Cove, California, north to Coos Bay, Oregon) for 
Marbled Murrelets (Falxa et al. 2016), and 2017 population estimates for this zone were approximately 
8,574 Marbled Murrelets (CI=6,358–11,155) (McIver et al. 2019).   


At-sea abundance of Marbled Murrelets has been strongly correlated with proximity to inland areas 
containing contiguous old-growth forest with suitable nesting habitat (Raphael et al. 2016). In northern 
California and southern Oregon, the at-sea density of Marbled Murrelets during the breeding season is 
highest (five to more than 10 murrelets per 0.39 mi2 [1 km2]) in the nearshore waters between 
Trinidad, California, and Brookings, Oregon (Falxa et al. 2016), which is directly offshore from large tracts 
of inland nesting habitat. Marbled Murrelets forage at sea by pursuit diving in relatively shallow waters, 
usually between 20 and 80 m (66 to 262 ft) in depth with the majority of birds found as singles or pairs 
in a band 300–2,000 m (984-6562 ft) from shore (Strachan et al. 1995). Peak densities of Marbled 
Murrelets in northern California and southern Oregon occur within 1 mi (1.6 km) of shore, and they are 
rare but consistently present beyond 2.5 mi (4 km) from shore (Hébert and Golightly 2008, Falxa et al. 
2016). After the breeding season, some birds disperse and are less concentrated in nearshore coastal 
waters, as is the case with some other alcids. There is some evidence that they occur farther offshore 
over the continental shelf during the non-breeding season (Hébert and Golightly 2008), thus it is 
possible that they are more likely to occur in the Proposed Action Area from fall through spring.   


Brown Pelican. The Brown Pelican (Pelecanus occidentalis) was listed as endangered on October 13, 
1970 (35 FR 16047). The recovery plan for the California Brown Pelican subspecies was published in 







1983 (USFWS 1983). Critical habitat has not been designated. The primary reasons for listing this species 
included widespread reproductive failures caused by eggshell thinning from DDT and other pollutants. 
On November 17, 2009, the USFWS determined that the species was no longer in danger of extinction 
and removed it from the Federal List of Endangered and Threatened Wildlife due to recovery (74 FR 
59444). However, the Brown Pelican remains listed as endangered by the State of Oregon under State 
law.  


The Brown Pelican is a coastal marine species that rarely occurs inland or far offshore. The breeding 
distribution of the California Brown Pelican ranges from the Channel Islands of southern California 
southward to Isla Isabela, Islas Tres Marias, and Isla Ixtapa off the coast of Mexico (USFWS 1983). 
Intermittent breeding in the past extended north to Point Lobos near Monterey, but successful nesting 
has not occurred there since 1959.  Between breeding seasons, California Brown Pelicans range north as 
far as Vancouver Island, British Columbia, Canada and south to Colima, Mexico. Approximately 90 to 95 
percent of the California Brown Pelican population breeds on islands off the coast of mainland Mexico, 
Baja California, and in the Gulf of California (Anderson 1983, Service 1983). Post breeding dispersal 
patterns depend largely on oceanographic conditions, which in turn influence food availability 
(Anderson and Anderson 1976). California Brown Pelicans are common spring, summer, and fall visitors 
along the Oregon coast and are occasional in winter (Marshall et al. 2003, 2006). They are found in 
nearshore waters, large bays, and river mouths.  


California Least Tern. The California Least Tern (Sterna antillarum browni) was listed as endangered on 
October 13, 1970 (35 FR 16047). The recovery plan for the species was published in 1980 (USFWS 1980) 
and a revised recovery plan was later published in 1985 (USFWS 1985). Critical habitat has not been 
designated. The primary reasons for listing this species were loss of habitat, human disturbance, and 
predation. On October 2, 2006, the USFWS announced the completion of a 5-year review of the status 
of the California Least Tern, wherein they recommended it for downlisting from endangered to 
threatened (USFWS 2006). However, a proposed rule to downlist the species has not been published to 
date so the status of the taxa remains endangered throughout its range. The Least Tern is also listed as 
endangered by the State of Oregon.  


The Least Tern is a summer visitor to California that breeds on sandy beaches close to estuaries and 
embayments discontinuously along the California coast from San Francisco Bay south to San Diego 
County and south into Baja California. The earliest spring migrants arrive in the San Diego area after the 
first week in April and reach the greater San Francisco Bay area by late April (Small 1994). Nesting 
colonies are usually located on open expanses of sand, dirt, or dried mud, typically in areas with sparse 
or no vegetation. Colonies are also usually in close proximity to a lagoon or estuary where they obtain 
most of the small fish they consume, although they may also forage up to 3–5 km (2–3 mi) offshore. The 
Least Tern does not regularly occur in Oregon where there are only 14 accepted records of the species; 
three of which were from Coos (June 2005 & May 2007) and Curry (July 1998) Counties (Oregon Bird 
Records Committee 2023).  
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FINDING OF NO SIGNIFICANT IMPACT 


Commercial Wind Lease Issuance on the 


Pacific Outer Continental Shelf, Offshore Oregon 


 


Introduction 


 


The Bureau of Ocean Energy Management (BOEM) prepared an environmental assessment (EA) 


to analyze the potential environmental impacts associated with commercial wind lease issuance 


on the Outer Continental Shelf (OCS) offshore Oregon. The EA aided BOEM in determining that 


commercial leasing activities in that region of the U.S. OCS (the Proposed Action) would not 


result in significant impacts to the environment; therefore, a more detailed analysis in an 


environmental impact statement is not required (40 Code of Federal Regulations [CFR] § 


1501.3(a)). BOEM prepared the EA in accordance with the National Environmental Policy Act 


(NEPA), 42 United States Code (U.S.C.) §§ 4261 et seq.; the Council on Environmental Quality 


regulations at 40 CFR § 1501 et seq.; Department of the Interior regulations implementing NEPA 


at 43 CFR Part 46; and BOEM policy.  


 


A BOEM-issued lease and associated rights-of-way (ROWs) and rights-of-use-and-easement 


(RUEs) only allow the lessee the exclusive right to submit plans for BOEM’s review and 


possible approval. The issuance of a lease, ROW, or RUE does not constitute an irreversible and 


irretrievable commitment of resources to any action with significant impacts. BOEM’s EA 


focused on the types of activities that are likely to occur following lease issuance, such as site 


characterization (i.e., biological, archaeological, geological, and geophysical surveys) and site 


assessment activities (i.e., installation of meteorological buoys). The purpose of installing 


equipment and completing surveys is to collect information required for the future submission of 


a Construction and Operation Plan (COP) (30 CFR 585) as described in the Renewable Energy 


Modernization Rule, 89 FR 42602 (May 15, 2024). 


 


On February 14, 2024, BOEM announced in the Federal Register its intent to prepare an EA 


analyzing the potential impacts from leasing activities on the OCS offshore Oregon (89 FR 


11313). That announcement opened a 30-day public comment period. On May 1, 2024, BOEM 


announced the availability of the draft EA. See “Notice of Availability of a Draft Environmental 


Assessment for Commercial Wind Lease on the Pacific Outer Continental Shelf, Oregon,” (89 


FR 35220). That announcement opened another 30-day comment period, which BOEM later 


extended by two weeks in response to stakeholder requests. During the comment period, BOEM 


held a virtual inter-Tribal meeting, consulted with interested Tribes, and held two virtual public 


meetings to provide an overview of the EA, solicit public comments, and discuss next steps in 


the environmental review and leasing processes.  


 


All public comments BOEM received can be viewed at www.regulations.gov by searching for 


docket BOEM-2023-0065. BOEM revised the EA to address public comments and comments 


from consultations and engagement with Federally recognized Tribes and Federal and state 


agencies. Appendix B of the final EA includes a summary of public comments and BOEM’s 


responses from the draft EA. The finding set out in this document is accompanied by and refers 


to the EA and appendices available at https://www.boem.gov/oregonea. 
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Environmental Assessment  


 


The EA accompanying this finding analyzed the potential effects from the Proposed Action on 


the human environment. The human environment is interpreted comprehensively to include the 


natural and physical environment and the relationship of people with that environment. The 


Proposed Action’s is defined in the EA as the possible issuance of up to two commercial wind 


leases within the Oregon wind energy areas (WEAs) and granting associated ROWs and RUEs. 


The issuance of a lease by BOEM to the lessee conveys no right to proceed with development of 


a wind energy facility; a BOEM-issued lease only confers to a lessee the exclusive right to 


submit plans for site characterization, site assessment, and project construction and operation. 


BOEM considers plans for construction and operations after public input and additional 


environmental analysis before deciding whether to approve the construction of any facility on the 


OCS.  


 


BOEM evaluated the Proposed Action and a No Action alternative. 


 


No Action Alternative  


Under this alternative, BOEM would not pursue the Proposed Action or issue commercial leases 


within the WEAs offshore Oregon. This alternative avoids potential impacts on the environment 


identified in the EA. Some site characterization surveys (e.g., biological surveys) and off-lease 


site assessment activities do not require BOEM approval and could still be conducted under this 


alternative, but these activities likely would not occur without the possibility of a commercial 


wind energy lease, ROW, or RUE.  


 


Proposed Action  


Under the Proposed Action, BOEM would: (a) issue one commercial wind energy lease within 


the Coos Bay WEA and one lease within the Brookings WEA and associated easements for both 


leases; and (b) grant ROWs and RUEs to support wind energy development. These leases would 


provide lessees the exclusive right to submit COPs and to conduct preliminary site assessment 


and characterization activities. Site characterization activities would most likely include shallow 


hazard, geological, geophysical, geotechnical, archaeological, and biological surveys to obtain 


information required for COP submittal. Site assessment activities would most likely include the 


installation of no more than 12 meteorological buoys.  


 


Effects on the environment from site characterization and assessment activities are expected to 


occur. The level of these impacts ranges from negligible to moderate, depending on the specific 


environmental resource and the best management practices (BMPs) that would be employed to 


reduce or mitigate any such impacts. Remedial actions are steps that are taken to mitigate 


potential impacts to resources and is inclusive of, for example, BMPs described in the EA. 


Negligible impact is defined as little to no effect or no measurable impacts on the resource. 


 


Minor impact for biological and physical resources means that the impact would not disrupt the 


normal or routine functions of the affected resource, and if impacts occur, the affected resource 


would recover completely once the impacting agent is eliminated, without any remedial action. 


For socioeconomic resources, a minor impact would not disrupt the normal or routine functions 


of the affected activity or community and once the impacting agent is eliminated the affected 
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activity or community returns, without any remedial action, to a condition without lasting 


measurable effects. 


 


Moderate impact means that the affected biological, physical, or socioeconomic resource would 


have to adjust in some measurable way to account for disruptions due to the Proposed Action or, 


once the impacting agent is eliminated, the affected resource, activity, or community would 


return to a condition with no measurable effects, but only if remedial action(s) were taken. A 


moderate impact determination also means that impacts on the affected resources, activity, or 


community are unavoidable although the viability of the affected resources are not threatened, 


and remedial actions would reduce impacts during the life of the Proposed Action. 


 


Anticipated effects of the Proposed Action and subsequent leasing activities are summarized 


below:  


 


• Marine Mammals and Sea Turtles 


 


Effects from site assessment and site characterization activities on marine mammals and sea 


turtles are expected to be negligible to moderate depending on the activity being conducted. The 


potential impacts for marine mammals and sea turtles associated with the Proposed Action 


include noise from high-resolution geophysical (HRG) and geotechnical surveys, the potential 


for collision with project-related vessels, and potential entanglement in mooring systems 


associated with the installation of a meteorological buoy. Vessel strike and noise are two of the 


most important factors that may affect marine mammals and sea turtles. 


 


BOEM requires lessees incorporate BMPs into site characterization and site assessment activities 


analyzed in the Proposed Action to minimize potential impacts. BOEM places stipulations in 


leases that protect the environment during the proposed activities, including stipulations resulting 


from consultations required under other Federal statutes. Due to these stipulations and the nature 


of the proposed activities, the impacts to critical habitat and protected marine mammal and sea 


turtle species from site assessment and site characterization activities related to noise from HRG 


and geotechnical surveys, collisions with project-related vessels, and entanglement in 


meteorological buoy moorings are anticipated to be negligible. Overall, impacts to marine 


mammals and sea turtles are expected to range from negligible to moderate due to the impacts 


being unavoidable, the viability of these biological resources is not threatened, and because 


remedial actions (i.e. BMPs) will be taken to ensure that affected marine mammal and sea turtle 


populations would recover completely. The main impact drivers stem from site characterization 


surveys, and installation, presence, and decommissioning of buoys, both of which will result in 


increases in vessel traffic and noise. 


  


• Coastal and Marine Birds 


 


Effects from site assessment and site characterization activities on marine and coastal birds are 


expected to range from negligible to moderate depending on the activity being conducted. The 


potential impacts from the Proposed Action for marine and coastal birds include: (1) active 


acoustic sound sources, (2) vessel and equipment noise and vessel traffic, (3) underwater noise, 


(4) vessel attraction, (5) disturbance to nesting or roosting, (6) disturbance to feeding or modified 
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prey abundance, (7) aircraft traffic and noise from surveys, (8) meteorological buoys, (9) trash 


and debris, and (10) accidental fuel spills. Overall, impacts on birds would be negligible. The 


construction, presence, and decommissioning of meteorological buoys would pose minimal 


threats to birds. Loss of water column habitat, benthic habitat, and associated prey abundance are 


expected to have negligible impacts because of the small area affected by buoys. Impacts on 


birds in coastal waters from vessel traffic are expected to be negligible due to the amount of 


existing vessel traffic. Impacts on birds from site characterization surveys are expected to be 


negligible. Impacts on birds from trash or debris releases and from accidental fuel spills would 


be moderate for species that have special-status designations and are susceptible to spills, but 


since it is an accidental impact and unlikely to happen, the impact on birds in general are 


expected to be negligible. Potential noise impacts from meteorological buoy deployment could 


have localized, short-term minor impacts on birds foraging near or migrating through the 


construction site, and noise impacts from decommissioning are expected to be negligible. The 


risk of collision with a meteorological buoy would be negligible because of buoy height and 


distance from shore.  


 


Additionally, lessees operating on the OCS can reduce impacts to birds by following the BMPs. 


Overall impacts stem from site characterization surveys, and construction, presence, and 


decommissioning of buoys, both of which will result in increases in vessel traffic, noise, and 


artificial lighting. BOEM anticipates that the impacts associated with the Proposed Action and 


with ongoing and reasonably foreseeable planned actions would represent moderate impacts for 


birds in the geographic analysis area. This is because the impacts are unavoidable, the viability 


of the resource is not threatened, and remedial actions (i.e. BMPs) will be taken to ensure that 


affected birds would recover completely. 


 


• Marine And Coastal Habitats and Associated Biotic Assemblages 


 


Effects from site assessment and site characterization activities on marine and coastal habitats 


and their associated species are expected to range from negligible to minor. Impacts would be 


limited to the immediate footprint of seafloor contacts from anchors or direct sampling activities. 


Meteorological buoys deployed are estimated to be the largest disturbance to the seafloor, 


contacting a maximum of 2.3 m2 (25 ft2) of seafloor each, and up to six meteorological buoys per 


lease (12 total) could be installed as part of the Proposed Action. BOEM will require a lessee to 


incorporate avoidance measures for hardbottom communities and/or sensitive seafloor habitats 


before bottom disturbance activities occur. Sensitive seafloor habitats are areas that host rare, 


slow growing, or higher densities of species, and are typically associated with hard substrates. 


Examples include species targeted by Oregon’s highest value fisheries, cold-water coral and 


sponge reefs, and chemosynthetic communities that are regionally rare and particularly sensitive 


to seafloor disturbance. Other impacts affecting this resource include noise from HRG surveys 


and project vessels, which could alter larval, juvenile, and adult fish behavior within the WEAs. 


Any effects would be temporary and only last the duration of the noise-producing activities. 


Impacts on benthic communities from non-routine events are limited to those associated with the 


recovery of equipment lost at sea and are expected to be negligible because clay substrates 


recover quickly without remedial or mitigating action. Overall, impacts to marine and coastal 


habitats and associated biotic assemblages are expected to range from negligible to minor due to 


the avoidance of sensitive habitats, temporary duration of the Proposed Action, and expectation 
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that impacted soft sediments and associated seafloor species will recover completely once the 


activities are complete. 


 


• Commercial Fishing  


 


Effects from site assessment and site characterization activities on commercial fisheries are 


expected to be minor and primarily associated with a spatial incompatibility around the data 


collection buoy(s) and interactions with project vessels. Minor impacts are based on multiple 


factors, including the small number of vessel trips associated with site characterization and site 


assessment activities relative to existing vessel traffic, the installation of only up to 12 


meteorological buoys over a relatively large geographic area, and the limited duration and 


propagation of marine sound produced from site assessment and characterization activities. 


Lessees would develop a Fisheries Communications Plan with a designated liaison for 


coordination between a lessee and affected fishers to reduce the potential for conflict during 


vessel movement and meteorological buoy installation. The impact depends on the fishery and 


the activity, and any affected fishery is expected to recover completely without remedial or 


mitigating action. 


  


• Socioeconomics of Counties, Ports, and Recreation and Tourism 


 


The affected environment for recreation and tourism includes Coos, Curry, and Lincoln counties 


due to their proximity to the Oregon WEAs. In Coos and Lincoln counties, the Proposed Action 


would have beneficial, short-term, and therefore minor impacts on employment and wages if site 


characterization and assessment activities are conducted using locally based employees, pay 


employees state-average wages, and use the Port of Coos Bay facilities (e.g., fuel, repair, storage, 


docking).  


 


The Port of Humboldt Bay, the Port of Newport, and the Port of Coos Bay have the highest 


likelihood of short-term and beneficial impacts on employment, labor, and wages from hosting 


and serving vessels for site assessment and characterization activities. The effect to these three 


ports from additional vessel activity would be minor as they would recover completely without 


any remedial action once the Proposed Action activities are complete. Of the three ports, impacts 


to the port economy would be most noticeable in the Port of Humboldt Bay due to its relatively 


smaller human capital and ability to support additional vessels coming in and out of the port.  


Most of the total ocean economy jobs in Coos, Curry, Lane, Douglas, and Lincoln counties are in 


the tourism and recreation sectors, which include eating and drinking establishments, hotels, 


marinas, boat dealers and charters, campsites and RV parks, scenic water tours, manufacture of 


sporting goods, amusement and recreation services, recreational fishing, zoos, and aquariums. 


Recreation and tourism bring outside money into the Coos, Curry, Douglas, Lane, and Lincoln 


counties’ economy when visitors from more than 50 miles away come for recreation, overnight 


stays, to visit friends and family, and to conduct business. The Proposed Action could increase 


the amount of people visiting the affected counties and thereby increase economic activities such 


as restaurants and hotels, though it would be short-term and difficult to measure. Impacts on 


recreational fishing from the Proposed Action and from additional cumulative impacts to 


recreational fishing, specifically the albacore and tuna fisheries in Coos County or near the Coos 


Bay WEA, could be adversely and noticeably impacted intermittently over a five-year term but 
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would be expected to recover completely once the activities cease. The impacts from the 


Proposed Action on recreation and tourism would likely be short-term, beneficial, difficult to 


measure, and overall negligible to minor.  


 


• Tribes and Tribal Resources  


 


Tribal governments on numerous occasions have voiced concern about capacity and the 


administrative burden associated with government-to-government consultation and engagement 


related to offshore wind activities. In response to requests from Tribal governments to build their 


capacity to review offshore wind-related documents, BOEM contracted with an Indian-owned 


company to facilitate reviews from interested Tribal governments. Several Tribes, in response to 


this opportunity, have indicated that they prefer direct funding for staff time and for additional 


training to better understand technologies associated with offshore wind activities. The burden of 


consultation and engagement on Tribal governments is expected to continue intermittently 


throughout the duration of the Proposed Action, which will cause Tribes to continue to have to 


adjust priorities to respond to requests for engagement. 


 


Overall, economic impacts on Tribes from the Proposed Action are expected to be minor. 


Economic impacts of commercial wind development in the WEAs, including economic impacts 


on Tribes, would be analyzed for any future COPs submitted, and BOEM will continue to 


consult with the federally recognized Tribes throughout the site assessment and site 


characterization activities as COPs are developed by lessees. Additionally, BOEM will invite 


potentially affected Tribes to participate as a Cooperating Tribal Nation in the environmental 


review for a COP. 


 


• Other Resources Analyzed  


 


This EA also analyzes the effects of the Proposed Action on geology, air quality, water quality, 


bats, environmental justice, and historic properties. BOEM determined that the effects of the 


Proposed Action on these resources are negligible.  


 


Effects of the Action 


 


As directed by 40 CFR § 1501.3(b)(2), I have considered the following in my evaluation of the 


degree of the effects from the Proposed Action: 


 


1. Short- and Long-Term Effects 


 


The EA considered the Proposed Action’s potential contribution to effects when combined 


with other past, present, and reasonably foreseeable activities that overlap both spatially and 


temporally within the Oregon WEAs. The EA analysis indicated that the Proposed Action is 


not reasonably anticipated to produce significant effects either alone or when its incremental 


effects are combined with the effects of other activities. 
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2. Beneficial and Adverse Effects 


 


Potential adverse effects of the Proposed Action to marine mammals and sea turtles, coastal 


and marine birds, marine and coastal habitats and associated biotic assemblages, commercial 


fishing, and socioeconomic related resources. Significant adverse effects are not anticipated 


for any resource. Therefore, the level of adverse and beneficial effects of the Proposed Action 


does not render the potential impacts significant. 


 


3. Effects on Public Health and Safety 


 


The EA considered the distance of the Proposed Action from local communities, the potential 


effects of anticipated discharges and emissions, and the potential for the Proposed Action to 


interfere with subsistence activities. Due to its limited nature and location, the Proposed 


Action is expected to have little to no effect on public health and safety. Therefore, the degree 


to which the Proposed Action could affect public health and safety or subsistence activities 


does not render the potential impacts of leasing activities significant. 


 


4. Effects that Would Violate Federal, State, or Local Law Protecting the Environment 


 


The EA analysis indicated that the Proposed Action would not threaten a violation of Federal, 


state, or local law or any requirement imposed for the protection of the environment. 


Substantial disputes about the environmental consequences of the Proposed Action’s surveys 


are not evident in either the scientific literature or past analyses of similar activities in waters 


offshore the Oregon coast. Additionally, any BOEM authorizations that result from the 


Proposed Action require that lessees receive all applicable Federal, state, and other permits. 


Therefore, the degree to which the Proposed Action threatens to violate Federal, state, or 


local law or requirements imposed for the protection of the environment does not render the 


potential impacts significant. 


 


Finding of No Significant Impact 


 


BOEM has considered the evaluation of the potential effects of the Proposed Action. BOEM has 


determined that the Proposed Action would not cause any significant effects and that the 


Proposed Action does not constitute a major Federal action significantly affecting the quality of 


the human environment within the meaning of Section 102(2)(c) of the National Environmental 


Policy Act of 1969 such that an environmental impact analysis would be required. 
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Abbreviations and Acronyms 


§ section 
ACHP Advisory Council on Historic Preservation 
ADCP acoustic Doppler current profiler 
AIS Automated Identification System 
APCD Air Pollution Control District 
AUV autonomous underwater vehicle 
BIA biologically important areas 
BLS Bureau of Labor Statistics 
BMP best management practice 
BOEM Bureau of Ocean Energy Management 
BSEE Bureau of Safety and Environmental Enforcement 
BSR Bottom Simulating Reflector 
CalEPA California Environmental Protection Agency 
CD Consistency Determination 
CDFW California Department of Fish and Wildlife 
CEQ Council on Environmental Quality 
CESA California Endangered Species Act 
CFR Code of Federal Regulations 
chirp compressed high-intensity radar pulse 
CO2 carbon dioxide 
CO carbon monoxide 
COP Construction and Operations Plan 
CPT cone penetrometer 


cSEL cumulative sound exposure level 
CTCLUSI Confederated Tribes of Coos, Lower Umpqua and Siuslaw Indians 
CTSI Confederated Tribes of Siletz Indians 
CTUIR Confederated Tribes of the Umatilla Indian Reservation 
CWA Clean Water Act 
dB decibel 
DEQ Department of Environmental Quality 
DLCD Department of Land Conservation and Development (Oregon) 
DOI Department of the Interior 
DPS distinct population segment 
E.O. Executive Order 
EA environmental assessment 
EEZ Exclusive Economic Zone 
EFH Essential Fish Habitat 
EIS environmental impact statement 
EJ environmental justice 
EPA U.S. Environmental Protection Agency 
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ESA Endangered Species Act 
ESU Evolutionary Separate Unit 
ft foot or feet 
FTE full-time equivalent 
G&G geological and geophysical 
GAP General Activities Plan 
GDP gross domestic product 
GEBCO General Bathymetric Chart of the Oceans 
GHG greenhouse gas 
HAP hazardous air pollutant 
HBS hydrate-bearing sediment 
HRG high-resolution geophysical 
HSZ hydrate stability zone 
Hz hertz 
IMR Injury & Mortality Reporting 


IPF impact-producing factor 
kg kilogram 
kHz kilohertz 
km kilometer 
km2 square kilometer 
kn knot 
lb pound 
LEP Limited English Proficiency 
LiDAR light detection and ranging 
µPa micropascal 
m/s meters per second 
m2 square meters 
m meters 
MBPC Morro Bay Port Complex 
MBTA Migratory Bird Treaty Act 
mi2 square mile 
mi mile 
MISLE Marine Information for Safety and Law Enforcement 
MMPA Marine Mammal Protection Act 
MRTFB Major Range and Test Facility Base 
MSA Magnuson-Stevens Fishery Conservation and Management Act 
MW megawatt 
MWh megawatt hour 
NA not applicable 
NAAQS National Ambient Air Quality Standards 
NAHC Native American Heritage Commission 
NCCOS National Centers for Coastal Ocean Science 
NEPA National Environmental Policy Act 
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NHPA National Historic Preservation Act 
NMFS National Marine Fisheries Service 
NO2 nitrogen dioxide 
NOx nitrogen oxide 
NOAA National Oceanic and Atmospheric Administration 
NOI Notice of Intent 
NOMAD Naval Oceanographic and Meteorological Automated Devices 
nm nautical mile 
NMFS National Marine Fisheries Service (aka NOAA Fisheries) 
NREL National Renewable Energy Laboratories 
NRHP National Register of Historic Places 
NTL Notice to Lessees 
OCMP Oregon Coastal Management Program 
OCS Outer Continental Shelf 
OCSLA Outer Continental Shelf Lands Act 
ODFW Oregon Department of Fish and Wildlife 
OSU Oregon State University 
PA programmatic agreement 
PacFIN Pacific Fisheries Information Network 
PACPARS Pacific Coast Port Access Route Study 
PCB polychlorinated biphenyls 
PFMC Pacific Fishery Management Council 
PM particulate matter 
PMSR Point Mugu Sea Range 
PNNL Pacific Northwest National Laboratory 
PSO protected species observer 
PTS permanent threshold shift 
ReCFIN Recreational Fisheries Information Network 
RMS root mean square 
ROV remotely operated vehicle 
ROW right-of-way 
RUE right-of-use and easement 
SAP Site Assessment Plan 
SEL sound exposure level 
SHPO State Historic Preservation Office 
SO2 sulfur dioxide 
SOX sulfur oxides 
TCP traditional cultural property 
TSS traffic separation scheme 
TTS temporary threshold shift 
U.S.C. United States Code 
USBL ultra-short baseline 
USCG U.S. Coast Guard 







Commercial Wind Lease and Grant Issuance and Site Assessment Activities 2024 – Oregon Wind Energy Areas 


 4 


  USV un-crewed surface vessel 
USFWS U.S. Fish and Wildlife Service 
UTP underwater transponder positioning 
VGP Vessel General Permit 
VMS vessel monitoring system 
WEA wind energy area 
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The U.S. Department of the Interior’s Bureau of Ocean Energy Management (BOEM) prepared this 
environmental assessment (EA) to analyze whether the issuance of leases and grants within the wind 
energy areas (WEAs) offshore Oregon (Figure 1-1) would result in significant impacts on the 
environment and therefore require preparation of an environmental impact statement (EIS) prior to 
lease issuance. This EA is prepared to evaluate the Proposed Action in compliance with the National 
Environmental Policy Act of 1969 (NEPA) (42 United States Code [U.S.C.] § 4331 et seq.) and the Council 
on Environmental Quality’s (CEQ) regulations of the implementing NEPA (40 Code of Federal Regulations 
[CFR] § 1500-1508).  


The Proposed Action for this EA is the issuance of commercial wind energy lease(s) within the Oregon 
WEAs (Figure 1-1) on the Outer Continental Shelf (OCS) and granting of rights-of-way (ROWs) and rights-
of-use and easements (RUEs) supporting wind energy development. Issuing leases or grants allows for 
site characterization activities, including surveys, to gather data and information to support submittal of 
a Construction and Operations Plan (COP) for BOEM’s consideration and approval.  


In accordance with 30 CFR § 585.113 and 585.200, a lease issued under this part confers on the lessee 
the right to apply for one or more project easements, without further competition, for the purpose of 
installing, maintaining, repairing and replacing: gathering, transmission, and distribution, and inter-array 
cables; power and pumping stations; facility anchors; pipelines; and associated facilities and other 
appurtenances on the OCS as necessary for the full enjoyment of the lease. Issuance of a lease does not 
constitute an irreversible and irretrievable commitment of resources. 


The lessee must apply for the project easement (30 CFR 585.200 (b)), and BOEM conduct additional 
analysis under NEPA, usually part of a COP review, and incorporate, if approved, the project easement 
into the associated lease as an addendum. If/when BOEM receives a project easement application, 
BOEM will invite government-to-government consultation with potentially affected federally recognized 
Tribes, as well as undertake any necessary consultation under other applicable laws.  


Therefore, this environmental analysis focuses on the effects of site characterization and site 
assessment activities expected to occur after the issuance of commercial wind energy leases. The 
purpose is to allow lessees access to the WEAs to gather the physical and biological data required to 
submit a COP. BOEM is responsible for offshore renewable energy development in Federal waters. 
BOEM requires information from lease holders to evaluate future offshore wind plans. The issuance of a 
lease by BOEM to a lessee conveys no right to proceed with construction of a wind energy facility. BOEM 
may decide to issue leases within all, a portion, or none of the WEAs analyzed in the EA; BOEM’s 
decision regarding lease issuance is memorialized in a Final Sale Notice. 


On February 13, 2024, BOEM released the Announcement of Area Identification Memorandum 
(Memorandum). This Memorandum documents the analysis and rationale supporting the recommended 
designation of two WEAs offshore Oregon for environmental analysis and leasing consideration. BOEM 
partnered with the National Centers for Coastal Ocean Science (NCCOS) to compile relevant data and 
develop spatial models to identify suitable areas for offshore wind energy development in the region 
(Carlton et al. 2024). The Oregon WEAs encompass approximately 194,995 acres offshore southern 
Oregon; their closest points to shore range from approximately 18–32 miles (mi), and water depths are 
567–1,531 meters (m) (1,860–5,023 feet [ft]; Table 1-1). 



https://www.boem.gov/sites/default/files/documents/renewable-energy/state-activities/Oregon%20Area%20ID%20Memo.pdf
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Figure 1-1: Map of Wind Energy Areas Offshore Oregon 
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Table 1-1: Descriptive Statistics for the Recommended Oregon Wind Energy Areas 


WEA Acres 
Installation 


Capacity 
(MW)1 


Homes 
Powered 


(MW)2 


Power Production 
(MWh/yr): 40% 
Capacity Factor3 


Power Production 
(MWh/yr): 60% 
Capacity Factor4 


Maximum 
Depth 


(meters) 


Minimum 
Depth 


(meters) 
Coos Bay 61,203 991 346,752 3,471,482 5,207,224 1,414 635 
Brookings 133,792 1,166 758,012 7,588,788 11,383,182 1,531 567 
Total (or 
max, min) 194,995 3,156 104,764 1,060,270 16,590,406 1,531 567 


Key: 
1. Megawatts (MW) based upon 4 MW/km2 (Musial et al. 2023) 
2. Number of homes powered, based upon 350 homes per MW 
3. The 40% capacity factor is calculated as follows: Capacity (MW) × 8,760 (hrs/yr) × 0.4 (capacity factor) 
4. The 60% capacity factor is calculated as follows: Capacity (MW) × 8,760 (hrs/yr) × 0.6 (capacity factor) 


On May 1, 2024, BOEM initiated a 30-day public comment period, with a subsequent 2-week extension, 
on the Draft EA. BOEM is using this analysis to determine if the Proposed Action would cause significant 
effects and therefore requires preparation of an EIS. This review occurred concurrently with a public 
comment period on the Proposed Sale Notice. After this document’s publication, BOEM intends to 
publish a Final Sale Notice. 


 


The CEQ’s regulations implementing NEPA require agencies to specify the underlying purpose of and 
need for which the agency is responding in proposing action alternatives, including the Proposed Action 
(40 CFR 1502.13). The purpose of this Proposed Action is the issuance of up to two commercial leases 
within the two WEAs and grant ROWs and RUEs in the region of the OCS offshore Oregon. The need for 
BOEM’s issuance of these leases and grants is to (1) confer the exclusive right to submit plans to BOEM 
for potential wind energy development, such that the lessees and grantees develop plans for BOEM’s 
review and commit to site characterization and site assessment activities necessary to determine the 
suitability of their leases and grants for commercial offshore wind production and/or transmission; and 
(2) impose terms and conditions intended to ensure that site characterization and assessment activities 
are conducted in a safe and environmentally responsible manner. The issuance of a lease by BOEM to 
the lessee conveys no right to proceed with development of a wind energy facility; the lessee acquires 
only the exclusive right to submit a plan to conduct this activity.  


2.1 THE PROPOSED ACTION AND ALTERNATIVES 


2.1.1 The Proposed Action 


The Proposed Action is the issuance of: (a) one commercial wind energy lease and associated easements 
within the Coos Bay WEA and one lease within Brookings WEA (Figure 1-1; Table 1-1); and (b) to grant 
ROWs and RUEs to support wind energy development. Under the Proposed Action, BOEM would 
potentially issue leases that could cover the entirety of the WEAs, issue easements associated with each 
lease, and issue grants for subsea cable corridors and associated offshore collector/converter platforms. 
The potential ROWs, RUEs, and easements would all be within the Oregon OCS and could include 
corridors extending from the OCS through state waters to the onshore energy grid. BOEM’s regulatory 
authority is limited to the OCS, and therefore BOEM cannot approve site assessment or characterization 
activities in state waters or onshore areas. 
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Because the issuance of a lease only grants the lessee the exclusive right to conduct site characterization 
activities and submit to BOEM survey plans and a COP, it does not constitute an irreversible and 
irretrievable commitment of resources thereby requiring BOEM to consider the impacts associated with 
the siting, construction, and operation of any commercial wind power facilities.  


The Proposed Action of lease issuance would be followed by site characterization and assessment 
activities. After lease issuance, a lessee would conduct surveys to collect data and install meteorological 
and oceanographic devices to characterize the site’s environment and assess wind resources in the 
proposed lease area. Site assessment activities would most likely include the temporary placement of 
meteorological and oceanographic buoys (i.e., meteorological buoys) and other oceanographic devices 
within a lease area. Site characterization activities, or surveys, would most likely gather geophysical, 
geotechnical, biological, archaeological, and/or ocean data. See Section 2.3 and Appendix A for more 
details on the meteorological buoys, oceanographic devices, and survey details and examples.  


BOEM would evaluate the potential impacts of the activities described in the COP in a separate NEPA 
document tied to the level of potential impacts, likely an EIS. The NEPA process would include an 
analysis of the potential impacts and reflect, but is not limited to, required consultations with the 
appropriate Federal, Tribal, state, and local entities; public involvement including public meetings and 
comment periods; collaboration with the BOEM Oregon Intergovernmental Renewable Energy Task 
Force; and preparation of an independent, comprehensive, site- and project-specific impact analysis 
using the best available information.  


A COP contains design parameters such as turbine size, anchoring type, project layout, installation 
methods, and associated onshore facilities as informed from the site assessment and site 
characterization activities. Pursuant to 30 CFR 585.628, BOEM uses information and analysis provided in 
the NEPA document when determining whether to approve, approve with conditions or disapprove a 
lessee’s COP. After lease issuance, but prior to project implementation, 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 OCSLA (43 U.S.C. §§ 1331 et seq).  


The timing of lease issuance, as well as weather and sea conditions, are the primary factors influencing 
timing of site assessment and site characterization survey activities. Under the reasonably foreseeable 
planned actions scenario, BOEM could issue leases in late 2024. For leases issued in late 2024, surveys 
and site assessment activities could begin in spring 2025. Lessees have up to 5 years to perform site 
assessment activities before they must submit a COP (30 CFR 585.235(a)(1)). Therefore, site assessment 
activities could continue through late 2029 or early 2030. 


2.1.2 No Action Alternative 


Under the No Action Alternative, no leases or grants would be issued in the Oregon WEAs at this time. 
Site characterization surveys and off-lease site assessment activities as described in the Proposed Action 
do not require BOEM approval and could still be conducted under the No Action Alternative, but these 
activities would not be likely to occur without a commercial wind energy lease or grant. The No Action 
Alternative serves as the baseline of current conditions against which action alternatives are evaluated. 


2.1.3 Alternatives Considered but Not Discussed Further 


Because the Proposed Action would not result in the approval of a wind energy facility and is expected 
to result only in site assessment and site characterization activities, BOEM has not identified any 
additional action alternatives that could entail meaningful differences in impacts on resources analyzed 
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in this EA. Public comments from the draft WEA suggested excluding seafloor areas that could 
potentially have hard substrate, chemosynthetic communities, or other unique and fragile habitats. The 
Area Identification Memorandum 2024 acknowledges there would likely be multiple seafloor areas 
where leaseholders will be excluded from placing structures to avoid protected habitats.  


This EA considers a total number of devices that accounts for sampling and surveying anticipated to 
research the feasibility of multiple cable corridors in and around the WEAs. Alternatives that do not 
meet the purpose of and need for the Proposed Action are not considered in a NEPA analysis; thus, 
alternate methods of combating climate change suggested in public comments, such as reducing energy 
use, implementing other forms of energy development such as nuclear or solar, or including water 
desalinization plants on wind energy platforms are not evaluated in this EA.  


BOEM notes that several Tribal Nations, stakeholders, and the Ad Hoc Marine Planning Committee 
(Committee) of the Pacific Fishery Management Council (PFMC) recommend a U.S. West Coast-wide 
cumulative effects analysis of all wind energy proposed areas (taking into consideration all areas closed 
to fishing) on all commercial and recreational fisheries, fishing communities, and impacts on domestic 
seafood production (including port-based, fishery-specific facilities and related services). BOEM 
anticipates, and is planning for, future coordination with the PFMC and continued consultation with 
Tribal Nations on this and other recommendations.  


2.2 INFORMATION CONSIDERED IN DEVELOPING THIS ENVIRONMENTAL ASSESSMENT 


BOEM considered the following non-exhaustive list of information sources as a part of earlier outreach 
and comment periods related to siting WEAs offshore Oregon with links available through BOEM Oregon 
Activities: 


• Data Gathering and Engagement Summary Report: Oregon Offshore Wind Energy Planning 
2020, 2022 


• Oregon Offshore Wind Mapping Tool (OROWindMap) 
• Comments received in response to the 2022 Call for Information and Nominations (Docket 


No. BOEM-2022-0009) 
• Comments received in response to the 2023 Request for Comment on the draft WEAs (Docket 


No. BOEM-2023-0033) 
• Comments received in response to this EA (see Appendix B)  
• BOEM NCCOS Report: A Wind Energy Siting Analysis for the Oregon Draft WEAs (Carlton et al. 


2024) 
• BOEM Oregon Intergovernmental Renewable Energy Task Force meetings, including public 


comment at the end of the meetings 
• Comments received at consultation meetings and written comments from federally 


recognized Tribes. BOEM notified more than 80 federally recognized Tribes of the draft WEAs 
and invited government-to-government consultation. 


• Input from Federal and state agencies and state renewable energy goals 
• Domestic and global offshore wind market and technological trends. 



https://www.boem.gov/sites/default/files/documents/renewable-energy/state-activities/Oregon%20Area%20ID%20Memo.pdf

https://www.boem.gov/renewable-energy/state-activities/Oregon

https://www.boem.gov/renewable-energy/state-activities/Oregon

https://www.boem.gov/BOEM-OR-OSW-Engagement-Plan

https://www.boem.gov/OregonDataandEngagementReport2022

https://offshorewind.westcoastoceans.org/

https://www.regulations.gov/document/BOEM-2022-0009-0001

https://www.regulations.gov/document/BOEM-2022-0009-0001

https://www.regulations.gov/document/BOEM-2023-0033-0001

https://www.regulations.gov/document/BOEM-2023-0033-0001

https://www.boem.gov/boem_2024-015

https://www.boem.gov/renewable-energy/state-activities/boem-oregon-intergovernmental-renewable-energy-task-force

https://www.oregon.gov/energy/energy-oregon/pages/renewable-portfolio-standard.aspx#:%7E:text=%E2%80%8B%E2%80%8BOregon's%20Renewable%20Portfolio,from%20renewable%20resources%20by%202040.
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2.3 FORSEEABLE ACTIVITIES AND ASSUMPTIONS FOR THE PROPOSED ACTION 


BOEM expects the Proposed Action of lease issuance to be followed by site characterization and 
assessment activities on the OCS and state waters. However, until BOEM receives survey plans, which 
does not occur until after a lease is issued, information in this section and Appendix A focuses on the 
most common activities and equipment used offshore the U.S. West Coast or in similar ocean 
conditions. For example, lessees often install buoys and conduct surveys in ocean waters as a first step 
to obtain information necessary to support a COP. 


2.3.1 Site Assessment: Meteorological Buoys and Ocean Devices 


2.3.1.1 Buoy Installation, Operations and Maintenance, and Decommissioning Assumptions 


Meteorological buoys are anchored at fixed locations to monitor and evaluate the viability of wind as an 
energy source. In addition, lessees usually gather data on wind velocity, barometric pressure, 
atmospheric and water temperatures, and current and wave measurements. To obtain these data, 
scientific measurement devices such as anemometers, vanes, barometers, and temperature 
transmitters are mounted either directly on a buoy or on a buoy’s instrument support arms. Floating 
light detection and ranging (LiDAR) is of increasing interest to measure wind speeds at multiple heights. 
BOEM anticipates up to six buoys would be deployed in and near to each leased area in the Oregon 
WEAs. BOEM knows of no LiDAR offshore data available to validate wind models and assumes that 
multiple LiDAR buoys and placements would be needed for each lessee. 


Onboard power supply sources for buoys could include solar arrays, lithium or lead-acid batteries, and 
diesel generators, which require an onboard fuel storage container with appropriate spill protection and 
environmentally sound methods for refueling activities.  


The National Data Buoy Center maintains a status list of buoys deployed offshore Oregon maintained by 
the National Oceanographic and Atmospheric Administration (NOAA). The National Renewable Energy 
Laboratories (NREL) and Pacific Northwest National Laboratories (PNNL) regularly deploy LiDAR buoys 
offshore (PNNL 2019). BOEM assumes buoy installation and decommissioning operations would take 
approximately one day, in agreement with PNNL’s typical deployment procedure. On-site inspections 
and preventative maintenance (e.g., marine fouling, wear, or lens cleaning) are expected to occur with 
one vessel trip per year per buoy. Site assessment involves the deployment and decommissioning of 
meteorological buoys, which will be permitted by the U.S. Army Corps of Engineers (USACE) under the 
Nationwide Permit 5. Lessees have up to 5 years to perform site assessment activities before they must 
submit a COP (30 CFR 585.235(a)(2)). 


2.3.1.2 Buoy Hull Types and Anchoring Systems 


The hull type used usually depends on installation location and measurement requirements. Discus-
shaped, boat-shaped, and spar buoys (Figure 2-1) are the buoy types most likely to be adapted for 
offshore wind data collection. A large discus-shaped hull buoy has a circular hull of 10–12 m (33–40 ft) in 
diameter (Figure 2-2). A boat-shaped hull buoy is an aluminum-hulled buoy that is 6 m long, in the case 
of NOAA’s NOMAD buoy (Figure 2-1; Figure 2-2). 


Mooring design depends on hull type, location, and water depth (National Data Buoy Center 2008). For 
example, a smaller buoy in shallow coastal waters could be moored using an all-chain mooring. On the 
OCS, a larger discus-type or boat-shaped hull buoy could require a combination of chain, nylon, and 
buoyant polypropylene materials designed with one or two weights (National Data Buoy Center 2008). 



https://www.ndbc.noaa.gov/obs.shtml

https://www.pnnl.gov/projects/lidar-buoy-program

https://www.pnnl.gov/projects/lidar-buoy-program
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In 2020, PNNL installed two LiDAR buoys off California with a boat-shaped hull and moored with a solid 
cast iron anchor weighing approximately 4,990 kilograms (kg; (11,000 pounds [lbs]) with a  
2.3-square-meter (m2) footprint. The mooring line was approximately 1,200 m long and comprised of 
chain, jacketed wire, scour chain, nylon rope, polypropylene rope, and subsurface floats to keep the 
mooring line taut to semi-taut (PNNL 2019). 


Figure 2-1: Buoy Schematic 


 
Source: National Data Buoy Center (2008) 


Figure 2-2: Ten Meter Discus-Shaped Hull Buoy (left); Six Meter Boat-Shaped Hull Buoy (right) 


 
Source: National Data Buoy Center (2008) 
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2.3.1.3 Buoy Installation, Operation, and Decommissioning 


Onshore activities (fabrication, staging, or launching of crew/cargo vessels) related to installing buoys 
are expected to use existing ports and infrastructure. Boat-shaped and discus-shaped buoys are typically 
towed or carried aboard a vessel to the installation location. The buoy is then lowered to the ocean from 
the deck of the transport vessel or placed over the final location and the mooring anchor is dropped. 
The accuracy of the anchor bottom location and the size and type of anchor used depends on the buoy 
type, bottom slope, sediment type, depth, and water currents of the local area. The buoy is anchored to 
the seafloor with a solid cast iron anchor weighing approximately 11,000 lb (2.3 m2 footprint). The 
approximate 1,200–3,000-m-long mooring line connecting the buoy to the mooring anchor is comprised 
of various components and materials, including chain, jacketed wire, nylon rope, polypropylene rope, 
and subsurface floats to keep the mooring line taut to semi-taut, reduce slack, and eliminate looping. 
Since the mooring line would be taut to semi-taut, it is unlikely that the chain at bottom of the mooring 
line would sweep and disturb the seafloor. Meteorological buoy anchors deployed at similar depths in 
California used a solid cast iron anchor weighing approximately 11,000 lbs with a footprint of 
approximately 2.3 m2 (PNNL 2019), but larger anchors could be used depending on site conditions. 
BOEM anticipates that bottom disturbance associated with the installation of meteorological buoys 
would disturb the seafloor up to an estimated 10 m2 per buoy. The buoy would have a watch circle 
(i.e., excursion radius) of approximately 1,250 m. After installation, the transport vessel would likely 
remain in the area for several hours while technicians configure proper operation of all systems (PNNL 
2019). 


Monitoring information transmitted to shore includes systems performance information such as battery 
levels and charging systems output, the operational status of navigation lighting, and buoy positions. 
Additionally, all data gathered via sensors would be fed to an onboard radio system that transmits the 
data string to a receiver onshore (Tetra Tech EC Inc. 2010).  


Decommissioning is assumed to be essentially the reverse of the installation process, removing BOEM- 
and BSEE-approved facilities, and returning the site of the lease or grant to a condition that meets the 
requirements under 30 CFR 285 subpart I and 30 CFR 585. Decommissioning buoys is expected to be 
completed within one day per buoy and is performed with the support of a vessel(s) equivalent in size 
and capability to that used for installation.  


2.3.1.4 Other Equipment and Instrumentation 


Multiple instrumentation types are commonly installed upon a buoy to measure meteorological data 
and attached to the buoy or cable to measure oceanographic or biologic parameters. In addition to 
LiDAR, conventional anemometers, sonic detection, and ranging equipment could be used to obtain 
meteorological data. A meteorological buoy could also accommodate environmental monitoring 
equipment such as avian monitoring equipment including thermal imaging cameras, tagging receivers, 
acoustic monitoring for marine mammals, data logging computers, visibility sensors, water 
measurements including temperature, and communications equipment. 


The speed and direction of ocean currents would likely be assessed with Acoustic Doppler Current 
Profilers (ADCPs). The ADCP is a remote sensing technology that transmits sound waves at a constant 
frequency and measures the ricochet of the sound wave off fine particles or zooplankton suspended in 
the water column. The ADCPs could be mounted independently on the seafloor, attached to a buoy, or 
have multiple instruments deployed as a subsea current mooring. A seafloor-mounted ADCP would 
likely be mounted in a tripod or a trawl resistant mount. One subsea current mooring might have  
8–10 ADCPs vertically suspended from an anchor combined with several floats made of syntactic foam. 
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These moorings do not breach the surface. A typical ADCP has 3 to 4 acoustic transducers that emit and 
receive acoustical pulses from different directions, with frequencies ranging from 300–600 kilohertz 
(kHz) with a sampling rate of every 1 to 60 minutes. A typical ADCP is about one to two feet tall and one 
to two feet wide. Its mooring, base, or cage (surrounding frame) would be several feet wider. Based on 
information from existing West Coast lessees, BOEM anticipates multiple ADCP moorings installed in the 
lease area with approximately 10 additional moorings installed along potential export cable routes. 


2.3.2 Site Characterization Surveys 


BOEM regulations require that the lessee provide data from surveys with its COP (30 CFR 585.626(b)) 
that characterize and model the site of the lessee’s proposed project. BOEM guidelines provide 
recommendations to lessees to obtain information required for a COP. BOEM Guidelines for Information 
Requirements for a Renewable Energy COP is available online. BOEM national survey guidelines for some 
resources can be found online. In addition, BOEM’s guidelines for Information Needed for Issuance of a 
Notice of Intent (NOI) Under the National Environmental Policy Act (NEPA) for a Construction and 
Operations Plan (COP) outlines information and data needed for the NEPA review of a COP. 


2.3.2.1 Surveying and Sampling Assumptions 


Site characterization activities involve geological, geotechnical, and geophysical surveys of the seafloor 
to ensure that mooring systems, turbines, and cables can be properly located, as well as identify shallow 
hazards. These survey methods can also be used to inform archaeological and historic resources 
assessments. Biological surveys are also part of site characterization surveys and collect data on 
potentially affected habitats, marine mammals, birds, sea turtles, and fishes.  


Lessees would likely focus survey effort within the entire WEA proposed for lease and multiple potential 
cable easement routes during the 5-year site assessment term. The purpose of site characterization 
surveys is to collect required information prior to the submission of a COP. Table 2-1 describes the types 
of site characterization surveys, equipment, and deployment methods that could be used. If sufficient 
survey data are available, additional surveys may not be necessary. 


For the Proposed Action, BOEM assumes that the lessee would employ these methods to obtain 
information required under 30 CFR § 585.626. Lease holders could propose additional methods if they 
are within the degree of impact proposed in this document. 


2.3.2.2 Geophysical Information: High-Resolution Geophysical Surveys 


High-resolution geophysical (HRG) surveys would be performed to determine siting for geotechnical 
sampling; whether hazards would interfere with seabed support of the turbines; the type of hazards; 
archaeological and habitat resources; and to define seabed slope, water depth, and seafloor conditions. 
HRG surveys use electrically induced sonar transducers to emit and record acoustic pulses, and do not 
use air or water compression to generate sound.  



https://www.boem.gov/sites/default/files/documents/renewable-energy/state-activities/BMPs-for-REN_0.pdf

https://www.boem.gov/sites/default/files/documents/renewable-energy/state-activities/BMPs-for-REN_0.pdf

http://www.boem.gov/Survey-Guidelines/

https://www.boem.gov/sites/default/files/documents/renewable-energy/state-activities/BOEM%20NOI%20Checklist.pdf

https://www.boem.gov/sites/default/files/documents/renewable-energy/state-activities/BOEM%20NOI%20Checklist.pdf

https://www.boem.gov/sites/default/files/documents/renewable-energy/state-activities/BOEM%20NOI%20Checklist.pdf
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Table 2-1: Site Characterization Surveys, Equipment, Methods, and Resources 


Survey Type Resource Surveyed or 
Information Used to Inform Survey Equipment or Method Code of Federal 


Regulations 
High-resolution 
geophysical 
surveys 


Shallow hazards, archaeology, 
bathymetry, benthic zone 


Side-scan sonar, sub-bottom profiler, 
magnetometer, multibeam 
echosounder; ROV; AUV; HOV 


30 CFR 585.626(b)(1) 
30 CFR 585.626(b)(3) 


Geotechnical/sub-
bottom sampling Geological Vibracore, piston, gravity cores; cone 


penetration tests 30 CFR 585.626(b)(1) 


Biological Presence of hard bottoms, live 
bottoms, and marine features 


Benthic sled; underwater imagery/ 
sediment profile imaging; ROV; AUV 30 CFR 585.626(b)(2) 


Biological Avian 
Aerial digital imaging; visual 
observation; radar; thermal or acoustic 
monitoring 


30 CFR 585.626(b)(2) 


Biological Bats 
Ultrasonic detectors installed on buoys 
and survey vessels, radar, thermal 
monitoring 


30 CFR 585.626(b)(2) 


Biological Marine mammals, sea turtles Aerial or vessel-based surveys, acoustic 
monitoring 30 CFR 585.626(b)(2) 


Biological Fishes, invertebrates 
Direct sampling using vessel-based 
surveys; underwater imagery; acoustic 
monitoring; environmental DNA 


30 CFR 585.626(b)(2) 


Key: AUV = autonomous underwater vehicle; HOV = human-occupied vehicle; ROV = remotely controlled vehicle. 


Following BOEM’s guidelines to obtain geophysical data to fulfill information requirements listed in 
30 CFR §§ 585.626 and 585.627, surveys would be undertaken using equipment and methods described 
in Table 2-1 and Table 2-2. Estimated numbers of vessel trips and survey days for site characterization 
activities are shown in Table 2-4. Equivalent technologies to those listed in these tables could be used if 
potential impacts are similar to those analyzed for the equipment described in this EA and are reviewed 
by BOEM prior to the surveys being conducted. Vessels performing surveys are relatively slow moving 
(approximately 0–11.1 kilometers (km)/hour or 4–6 knots [kn]). 


The line spacing for HRG surveys varies depending on the data purpose, as follows: 


• To collect geophysical data for shallow hazards assessments (including multibeam echosounder, 
side-scan sonar, and sub-bottom profiler systems), BOEM recommends surveying at a 150-m (492-
ft) primary line spacing and a 500-m (1,640-ft) tie-line spacing over the proposed lease area (BOEM 
2023a). 


• To collect geophysical data for archaeological resources assessments (including magnetometer, 
multibeam echosounder, side-scan sonar, and sub-bottom profiler systems), BOEM recommends 
surveying at a 30-m (98-ft) primary line spacing and a 500-m (1,640-ft) tie-line spacing over potential 
pre-contact archaeological sites once part of the terrestrial landscape and since inundated by global 
sea level rise during the Pleistocene and Holocene epochs, generally thought to be in waters less 
than 130 m depth, which is typically in cable landing areas (Clark et al 2014). 
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Table 2-2: High-Resolution Geophysical Survey Equipment and Methods 


Equipment Type Data Collection and/or 
Survey Types Description of the Equipment 


Bathymetry/depth 
sounder 
(multibeam 
echosounder) 


Collection of bathymetric 
data for shallow hazards, 
archaeological resources, 
and benthic habitats 


A depth sounder is a microprocessor-controlled, high-resolution, 
survey-grade system that measures precise water depths in both 
digital and graphic formats. The system would be used in such a 
manner as to record with a sweep appropriate to the range of 
water depths expected in the survey area. This EA assumes the 
use of multibeam bathymetry systems, which could be more 
appropriate than other tools to characterize those lease areas 
containing complex bathymetric features or sensitive benthic 
habitats such as hardbottom areas. 


Gradiometer 


Collection of geophysical 
data for shallow hazards 
and archaeological 
resources assessments 


Gradiometer surveys would be used to detect and aid in the 
identification of ferrous or other objects having a distinct 
magnetic signature. The gradiometer sensor is typically towed as 
near as possible to the seafloor and anticipated to be no more 
than approximately 6 m (20 ft) above the seafloor. This 
methodology is not anticipated to be used at this time in the 
WEAs since depths are 500 m or greater, but will be used to 
survey potential cable routes occurring in depths shallower than 
100 m.  


Side-scan sonar 


Collection of geophysical 
data for shallow hazards, 
hardbottoms, and 
archaeological resource 
assessments  


This survey technique is used to evaluate surface sediments, 
seafloor morphology, and potential surface obstructions (MMS 
2007a). A typical side-scan sonar system consists of a top-side 
processor, tow cable, and towfish with transducers (or “pingers”) 
on the sides that generate and record the returning sound 
traveling through the water column at a known speed. BOEM 
assumes the lessee would use a digital dual-frequency side-scan 
sonar system with 300–500 kHz frequency ranges or greater to 
record continuous planimetric images of the seafloor. 


Shallow and 
medium (seismic) 
penetration sub-
bottom profilers 


Collection of geophysical 
data for shallow hazards 
and archaeological 
resource assessments 
and to characterize 
subsurface sediments 


Typically, a high-resolution chirp system sub-bottom profiler is 
used to generate a profile view below the bottom of the seabed, 
which is interpreted to develop a geologic cross-section of 
subsurface sediment conditions under the trackline surveyed. 
Another type of sub-bottom profiler that could be employed is a 
medium-penetration system such as a boomer, bubble pulser, or 
impulse-type system. Sub-bottom profilers are capable of 
penetrating sediment depth ranges of 3 m (10 ft) to greater than 
100 m (328 ft), depending on frequency and bottom composition. 


Key: chirp = compressed high-intensity radar pulse; kHz = kilohertz 


Several different survey methods can be used to collect HRG data. Typically, these methods are based 
on the water depth of the survey area. However, equipment availability could affect which survey 
methods are chosen. The following is a description of each of the possible decisions for these survey 
methods: 


• Autonomous Underwater Vehicle (AUV) survey. AUV surveys consist of an autonomous (non-
tethered), submersible vehicle with its own power supply and basic navigation logic. An AUV can 
run many geophysical sensors at once and typically consists of a multibeam echosounder, side-
scan sonar, magnetometer, and a sub-bottom profiler. AUVs also have forward-looking sonar for 
terrain avoidance, a doppler velocity logger for velocity information, an internal navigation 
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system for positioning, an ultra-short baseline (USBL) pinger for positioning, and an acoustic 
modem to communicate with a surface survey vessel. For single AUV operations, the surface 
survey vessel follows the AUV, keeps in communication via the acoustic modem, provides 
navigation information to the AUV, and monitors the health of the AUV. During multiple AUV 
surveys, several AUVs are deployed at once. These AUVs run independently from the survey 
vessel. Navigation updates and modem communication are provided by a network of underwater 
transponder positioning devices (UTPs). These transponders are deployed to the seabed in 
known locations. In both operation methods, the survey vessel recovers, maintains, and launches 
the AUV(s) and UTPs (for further details, see Appendix A). A survey vessel could deploy AUVs and 
UTPs through a moon pool, which is a large opening through the deck and bottom of a vessel to 
lower tools and instruments into the sea. 


• Shallow multi-instrument towed survey. Towed surveys typically occur in shallower waters. A 
survey vessel tows side-scan sonar, magnetometers, and/or gradiometers with winches to 
provide altitude adjustments. In addition, passive acoustic monitoring, and, if needed, medium-
penetration seismic instruments can be towed from hardpoints on the vessel. The survey vessel 
usually has hull-mounted multibeam echosounders, a sub-bottom profiler, and a USBL system. 


• Deep-tow survey. Deep-tow surveys use towed methodology in deep waters. The vessel uses a 
large winch with thousands of meters of cable to tow the survey instruments at depth. The 
survey instruments usually consist of a large weight (depressor) followed by a side-scan sonar, 
sub-bottom profiler, and potentially a multibeam echosounder mounted on a survey vehicle. In 
deep waters, the survey vehicle might be 8–10 km behind the survey vessel, sometimes requiring 
the use of a chase vessel to provide USBL navigation for the survey vehicle. Vessels maintain 
slower speeds of 4–6 kn when towing equipment. 


• Un-crewed Surface Vessel (USV) survey. USVs are remote-controlled vessels that are controlled 
by operators on shore or from another vessel. USVs can be simple, with a single instrument, 
designed for shallow waters, and controlled by an operator that maintains visual contact with the 
USV. USVs can also be larger, the size of a small survey vessel, are operated over the horizon, 
could tow instruments, and use radar and cameras to operate safely and monitor for protected 
species. USVs can be electrically powered with batteries, sail/solar powered, and/or use diesel 
motors and generators. 


Additionally, BOEM calculated an estimated HRG survey duration for the OCS blocks1 within the two 
Oregon WEAs. These calculations are based on BOEM’s Geophysical and Geotechnical Guidelines and 
assume a single AUV and a single survey vessel conducting 24-hour operations. The calculated line miles 
for the Brookings WEA are approximately 5,718 km (3,553 mi) and the Coos Bay WEA are approximately 
2,257 km (1,402 mi). Daily maintenance of the AUV was estimated at four hours, line turns were 
estimated to be 10 minutes in duration, with AUV speeds at 1.5 meters per second (m/s) (~3 kn). 
Additionally, 10% equipment downtime and 10% weather downtime were added. Transits to and from 
port due to weather, equipment failure, resupply, and crew changes were not considered due to the 
lack of sufficient data. For example, BOEM has no means to determine which ports might be used at this 
time. The total estimated survey time for both areas was estimated to be 89 days. BOEM acknowledges 
this calculated survey is, perhaps, the best-case scenario, as weather and equipment downtimes are 
unknown. A more conservative estimate for survey time is 178 days. 


 
1 OCS lease blocks serve as the legal definition for BOEM offshore boundary coordinates that define small geographic areas within 
an Official Protraction Diagram for leasing and administrative purposes. 
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2.3.2.3 Geotechnical Surveys 


Geotechnical surveys are conducted to measure the physical properties of sediments on the seafloor 
and deeper. These measurements are used to design anchor systems, foundations, conduct slope 
stability studies, determine the armor level of export cables, and determine appropriate cable burial 
methods. Geotechnical evaluations use HRG surveys to select sites for sampling, ensuring the sites are 
free from archaeological, geological, and benthic hazards. Geotechnical evaluation samples are collected 
either by direct sampling or in-situ methods. Direct sampling usually employs a dredge or corer off a 
survey vessel, which retrieves a sediment sample from the seabed and returns it to the deck of the 
vessel for further analysis. In-situ methods use a probe, that is pushed or dropped into the seabed, and 
can record various sediment properties. Common methods to obtain geotechnical data range in size and 
cause direct impacts on the seafloor and sedimentation to the water column ranging from an area of 
less than 1 m2 up to 10 m2 per sample (Table 2-3).  


The BOEM Guidelines for Providing Geophysical, Geotechnical, and Geohazard Information (BOEM 
2023a) recommend high-frequency, sub-bottom profiler data and medium-penetration seismic surveys. 
Medium-penetration seismic systems, such as boomer, sparker, or other low-frequency systems can 
provide information on sedimentary structures that exceed the penetrative capability of a high-
frequency, sub-bottom profiler system. BOEM guidance recommends collecting sedimentary structure 
data 10 m (3.3 ft) beyond the depth of disturbance, which may not be possible with a high-frequency, 
sub-bottom profiler system in certain sediment types (i.e., sand). Survey contractors could elect to 
acquire medium-penetration seismic data in areas predicted to have poor sub-bottom penetration. 


BOEM anticipates that a geotechnical sample would be taken at every proposed wind turbine anchor 
site, every anchor touchdown point, every export cable touchdown point, and every km along an export 
cable route. An unknown number of geotechnical samples might be needed for slope stability studies. In 
addition, the amount of effort and number of vessel trips required to collect the geotechnical samples 
vary greatly by the type of technology used to retrieve the sample. The seabed area disturbed by 
individual sampling events (e.g., collection of a core) and placement of meteorological buoy anchors 
could range up to an estimated 10 m2 (Table 2-3), although the majority of sampling will have a 
maximum disturbance of less than 1 m2. Some vessels require anchoring for brief periods using small 
anchors; however, deployments for work in depths above about 100 m would likely involve a vessel with 
dynamic positioning capability (i.e., no seafloor anchoring impacts) (BOEM 2014). If a vessel intends to 
anchor, an anchoring plan must be submitted.  


2.3.3 Vessel Trips for Site Assessment and Site Characterization 


Vessel trips anticipated for site assessment and site characterization activities were estimated (Table 
2-4). BOEM projected vessel trips information from the deployments of two LiDAR buoys in the 
Humboldt and Morro Bay WEAs offshore California (PNNL 2019). PNNL used a marine vessel, transiting 
at 5 kn, to tow the Morro Bay LiDAR buoy from shore to deployment site and back to port in one day. To 
assist with estimating vessel trips needed for meteorological buoys, BOEM followed the PNNL plan 
which was three vessel trips for a 12-month deployment (buoy deployment, mid-year maintenance, 
buoy recovery).  


Vessels performing surveys or towing equipment are relatively slow moving at approximately  
7.4–11.1 km/hr [4–6 kn]. Buoy installation vessels are typically 20 to 30 m (65 to 100 ft) in length. Crew 
boats used for buoy operations and maintenance are usually 16 to 17 m (51 to 57 ft) in length with 400- 
to 100-horsepower engines and 1,800-gallon fuel capacity.  
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Table 2-3: Likely Methods to Obtain Geotechnical Data, Associated Sounds, and Estimated Seabed 
Disturbance. 


Geotechnical 
Method Use Description of Equipment and 


Methods 
Acoustic 


Noise 
Seabed 


Disturbance 
Dredge Collect upper 5–10 cm 


of sediment 
A spring-loaded dredge is lowered to 
the seabed by hand or with a small 
winch. Interaction with the seabed 
releases the spring and tension on the 
line provides the closing force for the 
dredge. This is useful to identify the 
type of seabed sediment. 


None < 1 m2 


Box Cores Collect undisturbed 
“box” of sediment up 
to 0.5 m x 0.5 m x 1.0 
m.  


A box core is lowered to the seabed by 
winch and penetrates the seabed; 
when tension is applied, the box core 
jaws close, sealing the sample inside. 
Once on deck, various tests can be 
performed. This type of equipment is 
also used for benthic studies. 


USBL beacon 
for 
positioning 


< 4 m2 


Gravity / 
Piston Coring 
/ Jumbo 
Piston Coring 


Collect a core of 
sediments for 
analysis, 3–4” 
diameter, 10 m–20 m.  


Coring is typically conducted off a 
survey vessel. Gravity coring simply 
uses a weighted core barrel to take a 
sample. Piston coring uses a trigger to 
drop the weighted core barrel into the 
seabed with a piston that attempts to 
preserve the seabed. A jumbo piston 
core is a larger piston corer with 
increased diameter and length.  


USBL beacon 
for 
positioning 


< 4 m2 


Cone 
Penetrometer 
(CPT) 


Measures several 
properties including 
tip resistance, pore 
water pressure, sleeve 
resistance, among 
others.  


An electrically operated machine 
pushes a coiled rod into the seabed 
with a cone penetrometer at the tip. 
Typically deployed from survey vessels. 
They are winched to the seabed and 
remain connected to the survey vessel 
via umbilical for data transmission and 
power.  


USBL beacon 
for 
positioning. 
Motor noises 
during 
operation. 


< 10 m2 


Stinger CPT Measures several 
properties including 
tip resistance, pore 
water pressure, sleeve 
resistance, among 
others. 


A hydrodynamic dart with a CPT at the 
tip. CPT Stingers are typically deployed 
from survey vessels, much like a 
gravity core. The CPT records as the 
equipment embeds into the seafloor. It 
could then push the CPT further into 
the seafloor.  


USBL beacon 
for 
positioning. 
Motor noises 
during 
operation. 


< 4 m2 
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Geotechnical 
Method Use Description of Equipment and 


Methods 
Acoustic 


Noise 
Seabed 


Disturbance 
Vibracore Obtains samples of 


unconsolidated 
sediment; could also 
gather information to 
aid archaeological 
interpretation of 
features identified 
through HRG surveys 
(BOEM 2020).  


Vibracore samplers typically consist of 
a core barrel and an oscillating driving 
mechanism that propels the core 
barrel into the sub-bottom. Once the 
core barrel is driven to its full length, 
the core barrel is retracted from the 
sediment and returned to the deck of 
the vessel. Typically, cores up to 6 m 
long with 8-cm diameters are 
obtained, although some devices have 
been modified to obtain samples up to 
12 m long (MMS 2007a; USACE 1987). 


Vibrations 
from the 
motor.  


< 10 m2 


Borings Sampling and 
characterizing the 
geological properties 
of sediments at the 
maximum expected 
depths of the 
structure foundations 
(MMS 2007a). 


A drill rig is used to obtain deep 
borings. The drill rig is mounted over a 
moon pool on a dynamically positioned 
vessel with active heave 
compensation. Geologic borings can 
generally reach depths of 30–61 m 
within a few days (based on weather 
conditions). The acoustic levels from 
deep borings can be expected to be in 
the low-frequency bands and below 
the 160 dB threshold established by 
NMFS to protect marine mammals 
(Erbe and McPherson 2017). 


Vessel and 
drill noise. 


< 10 m2 


Key: CPT = cone penetrometer; dB = decibel; NMFS = National Marine Fisheries Service; USBL = ultra-short baseline 


Table 2-4: Estimated Number of Vessel Trips for Site Characterization and Site Assessment During a 3–
5 Year Period for Each Lease Area 


Survey Task Estimated Number and Duration of  
Survey Days/Round Trips1 


HRG surveys of all OCS blocks within lease area(s) 2  89 to 178 days 
Geotechnical and benthic sampling 20 trips of 24 hours each or 250 trips of 10 hours each 
Avian surveys3  30 to 60 trips of 10 hours each 
Fish surveys3 8 to 370 trips of 10 hours each 
Marine mammal and sea turtle surveys3 30 to 60 trips of 10 hours each 
Meteorological buoy installation 6 (1 round trip x 6 buoys) 
Meteorological buoy maintenance trips (at 1 per year) 30 (6 buoys x 5 years) 
Meteorological buoy decommissioning 6 (1 round trip x 6 buoys) 
Additional trips for maintenance/weather challenges 45–60 
Total estimated number of round trips 264–1,020 


Key: 
1. A range has been provided when data or information was available to determine an upper and lower number of round 


trips. Otherwise, only a maximum value was determined. Number of vessel trips are intended to be conservative estimates 
of survey requirements, with actual numbers likely to be lower.  


2. To calculate HRG survey days via AUV, see Section 2.5.2.2. For geotechnical sampling, the lower range assumes 24-hour 
survey days, whereas the upper range assumes 10-hour survey days.  


3. Avian, fish, marine mammal, and sea turtle surveys are typically conducted during daylight hours (10 hours). Surveys could 
occur simultaneously from the same vessel but not concurrently with HRG surveys. Totals include vessel trips for both.  
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2.3.4 Non-Routine Events 


Non-routine and low-probability events and hazards that could occur in the WEAs during site 
characterization- and site assessment-related activities include the following: (1) allisions and collisions 
between the site assessment structures or associated vessels and other vessels or marine life; (2) spills 
from collisions or fuel spills resulting from generator refueling; and (3) recovery of lost survey 
equipment. 


2.3.4.1 Allisions and Collisions 


An allision occurs when a moving object (i.e., a vessel) strikes a stationary or moored object (e.g., 
meteorological buoy); a collision occurs when two moving objects strike each other. A meteorological 
buoy in the WEA could pose a risk to vessel navigation. An allision between a ship and a meteorological 
buoy could result in the damage or loss of the buoy and/or the vessel, as well as loss of life and spillage 
of petroleum product. Vessels associated with site assessment and site characterization activities could 
collide with other vessels, resulting in damages to the vessels, petroleum product spills, or capsizing. 
However, risk of allisions and collisions is reduced through routing measures such as traffic separation 
schemes (TSS), safety fairways, anchorages, and United States Coast Guard (USCG) Navigation Rules and 
Regulations. Thus, collisions and allisions are considered unlikely. Further, areas of relatively higher 
traffic were excluded from the WEAs, further reducing the risk. Risk of allisions with buoys would be 
reduced by USCG-required marking and lighting. 


BOEM anticipates that aerial surveys (if necessary) would not be conducted during periods of reduced 
visibility conditions, as flying at low elevations would pose a safety risk during storms. 


2.3.4.2 Spills 


A petroleum spill could result from allisions, collisions, accidents during the maintenance or transfer of 
offshore equipment and/or crew, or due to natural events (i.e., strong waves or storms). From 2000 to 
2009, the average spill size for vessels other than tank ships and tank barges was 88 gallons (USCG 
2011). Should a spill from a vessel associated with the Proposed Action occur, BOEM anticipates that the 
volume would be similar. Diesel fuel is lighter than water and could float on the water’s surface or be 
dispersed into the water column by waves. Diesel would be expected to dissipate rapidly, evaporate, 
and biodegrade within a few days (MMS 2007b).  


BOEM used NOAA’s Automated Data Inquiry for Oil Spills to predict dissipation of a maximum spill of 
2,500 barrels, a spill far greater than what is assumed as a non-routine event during the Proposed 
Action. Results of the modeling analysis showed that dissipation of spilled diesel fuel is rapid. The 
amount of time it took to reach diesel fuel concentrations of less than 0.05% varied between 0.5 and 
2.5 days, depending on ambient wind direction and speed (Tetra Tech EC Inc. 2015), suggesting that 
88 gallons would reach similar concentrations faster and limit the potential environmental impact to 
negligible. 


Most modern meteorological buoys do not use petroleum, further reducing the possibility of a spill. Any 
vessels used to conduct survey activities would be required to comply with USCG spill prevention 
requirements and follow 33 CFR Parts 151, 154, and 155, which contain guidelines for spill response 
plans and shipboard oil pollution emergency plans. Further, a spill would be expected to dissipate 
rapidly and then evaporate and biodegrade within a day or two, limiting the potential impacts to a 
localized area for a short duration. 
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2.3.4.3 Lost Survey Equipment 


In the event of equipment loss during surveys or a meteorological buoy disconnecting from its anchor, 
recovery operations could be undertaken. Recovery operations could be performed in a variety of ways, 
including ROVs and grapnel lines, depending on water depth and equipment lost. If grapnel lines 
(e.g., hooks, trawls) are used to retrieve lost equipment, bottom disturbances could result from dragging 
the line along the bottom until it hooks the lost equipment. In addition, after the line catches the lost 
equipment, components are dragged along the seafloor until recovery. 


Survey equipment could be carried away by currents or become embedded in the seafloor. Additional 
bottom disturbance could also occur. For example, a broken vibracore rod that cannot be retrieved 
could need to be cut and capped 1–2 m (3–6.5 ft) below the seafloor. For the recovery of lost survey 
equipment, BOEM would work with the lessee/operator to develop an emergency response plan. 
Selection of a mitigation strategy would depend on the nature of the lost equipment, and further 
consultation with stakeholders could be necessary. Potential impacts associated with recovery of lost 
survey equipment could include vessel trips, noise and lighting, air emissions, and routine vessel 
discharges from a single vessel. Bottom disturbance and habitat degradation could also occur from 
recovery operations. 


2.4 IMPACT-PRODUCING FACTORS 


The analysis in this EA considers the potential effects of routine and non-routine activities associated 
with lease issuance, site assessment activities, and site characterization activities within the WEAs. This 
EA uses a reasonably foreseeable scenario of site assessment activities and site characterization surveys 
that could be conducted because of the Proposed Action. Section 2.5 and Appendix A describe activities 
and surveys to meet the requirements of the renewable energy regulations at 30 CFR Part 585 and are 
based on BOEM’s guidance for lessees, previous lease applications and plans that have been submitted 
to BOEM, and previous EAs prepared for similar activities.  


Impact-producing factors (IPFs) associated with the various activities in the Proposed Action that could 
affect resources include the following:  


• Noise 
• Bottom disturbance 
• Lines and cables used in site assessment and characterization (entanglement risk to marine 


wildlife) 
• Vessel trips  
• Economic impacts 
• Air emissions. 


2.5 OFFSHORE ACTIVITIES AND RESOURCES ELIMINATED FROM FURTHER 
CONSIDERATION 


BOEM has focused the main body of this EA on the potential impacts for resources with potential 
impacts known or stated as concerns in public comments. This EA uses a four-level classification scheme 
(negligible, minor, moderate, and major) to characterize the environmental impacts predicted if the 
Proposed Action or the No Action Alternative is implemented. Some resources that are expected to 
experience negligible or no impacts from the site assessment and site characterization activities have 
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been scoped out of this EA because NEPA analyses are intended to concentrate on issues that are most 
important to the action (40 CFR 1500.1(b)); some resources for which no meaningful impacts are 
anticipated are excluded from analysis in this EA. However, these resources could be within the scope of 
analysis for future actions (i.e., development of a wind lease area). Resource areas for which detailed 
analyses are not carried out in this EA include water quality and bats (see Appendix C). 


2.6 CURRENT AND REASONABLY FORESEEABLE PLANNED ACTIONS 


Current and reasonably foreseeable actions that could occur in the vicinity of the Proposed Action can 
be found in Appendix D. Also included are ongoing and planned actions that overlap with this regional 
area and could occur between the start of Proposed Action activities in 2024 through approximately 
2029. BOEM used a localized geographic scope to evaluate impacts from planned actions for resources 
that are fixed in nature (i.e., their location is stationary, such as benthic and archaeological resources), 
or for resources where impacts from the Proposed Action would only occur in waters in and directly 
around the proposed lease areas. There is no indication that the issuance of a lease or grant of a ROW or 
RUE and subsequent site characterization would involve expansion of existing port infrastructure.  


 


This section describes aspects of the natural and human environment that could be impacted by the 
Proposed Action and briefly describes those impacts. Resources unlikely to be impacted by the Proposed 
Action are discussed in Section 2.5. Additional resources that are unlikely to be affected by the Proposed 
Action are noted in the individual resource sections with an accompanying statement explaining why 
impacts are not expected.  


The Proposed Action for some resources includes Best Management Practices (BMPs) to reduce or 
eliminate potential risks to or conflicts with specific environmental resources. If leases or grants are 
issued, BOEM will require the lessee to comply with BMPs through lease stipulations. Specific 
information on the BMPs is listed in Appendix E. 


3.1 GEOLOGY 


3.1.1 Affected Environment 


The area impacted by the Proposed Action is within the submerged Cascadia Subduction Zone, a forearc 
basin bordered by the Juan de Fuca and North American tectonic plates. The local geomorphology is 
influenced by regional subduction, mass wasting, and mixed fault vergence within the Cascadia 
deformation front (Watt and Brothers 2020). The area is seismically active with several 7.0+ earthquakes 
occurring since 1900, none directly offshore Oregon but near the Mendocino Triple Junction in California 
and on Vancouver Island, Canada. However, the last major megathrust earthquake, measuring 
9.1 magnitude, occurred on January 26, 1700 (Tajalli Bakhsh et al. 2020). 


The Oregon continental shelf is relatively broad, followed by an abrupt descent into the continental 
slope and abyssal plain. Seafloor slopes range from 0–2° on the continental shelf, 0–5° on the mid-upper 
continental slope and exceed 10° near mass-wasting scarps and submarine canyon walls on the lower 
slope (Lenz et al. 2018). Common seafloor and near-seafloor features documented in the available 
marine geological and geophysical (G&G) data include shallow faults/folds, fluid pockmarks, rock 
outcrops, and mass-wasting deposits. 
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Compared to Washington and California, Oregon lacks a diverse network of submarine canyons (Hill et 
al. 2022), with only the major Astoria Canyon and much smaller Rogue Canyon as submarine gorges of 
note. Littoral drift, which has trended to the northwest throughout the Pleistocene (Carlson and Nelson 
1969, McAdoo et al. 2000), is concentrated through Astoria Canyon (Goldfinger et al. 2014), and the 
associated deepwater Astoria fan. 


The absence of significant Pleistocene/Holocene sediment loading over much of the central-southern 
Oregon continental slope indicates that shallow continental shelf and slope sediments are generally 
stable and strong (shear strength), even at steeper seafloor slopes greater than 10° (Lenz et al. 2018). 
Mapped mass-wasting features offshore Oregon commonly exhibits the “block geometry” of a major 
in situ slope failure, likely caused by a very large regional earthquake or major gas hydrate dissociation 
(Lenz et al. 2018). These “blocky failures” are concentrated in the deeper, steeper, lower slope of the 
Cascadia deformation front (Hill et al. 2022). There is an absence of failures in the forearc basins of 
central and southern Cascadia (Hill et al. 2022). The Brookings WEA sits largely in the Eel River forearc 
basin. The Coos Bay WEA sits in the middle of these two regions, with the Heceta Bank (and slide) area 
to the east, the deformation front to the west, and is potentially in a piggy-back basin. 


Hydrographic surveys by NOAA indicate potential seafloor hazards in the WEAs. Bathymetry, potential 
faults with surface expression, areas of anomalous high backscatter, seeps detected in the water 
column, and other mapped instances of outcropping rock are presented in Figure 3-1. 


Legacy 2D seismic, acquired in the late 1970s and early 1980s for oil and gas exploration, indicates a 
Bottom Simulating Reflector (BSR) along most of the Oregon and Washington continental slope. This BSR 
is observed in water depths between 600 to 2,000 m and extends across large portions of the 
continental shelf and slope. BSRs can indicate the presence of methane hydrate in the seabed (Shipley 
et al. 1979). The BSR itself is the buried end of the Hydrate Stability Zone (HSZ) with Hydrate-Bearing 
Sediments (HBS) possible between the BSR and the seabed. The area of potential HBS is shown in Figure 
3-1. 


3.1.2 Proposed Action Impacts 


Although the geology of the Oregon continental shelf is complex, the anticipated impacts on the local 
geologic resources by site characterization activities include HRG surveys and geotechnical sampling. 
Geotechnical sampling within the WEAs would result in a temporary disturbance of the upper 25 m 
(82 ft) of sediment that underlies the seafloor. 


Conclusion 


Impacts on geologic resources would be limited to the lease area and potential export cable routes. HRG 
survey activity would be temporary and short-term. A geologic impact would not be measurable, so 
negligible.  


3.1.3 No Action Alternative Impacts 


Under this alternative, commercial leases and grants would not be issued in the Oregon WEA(s). The 
implementation of the No Action Alternative would mean that temporary disturbances to local 
geological resources associated with the Proposed Action would not occur. BOEM expects ongoing 
activities and planned actions to not have continuing local or regional impacts on geological resources 
for the timeframe considered in this EA. 
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Figure 3-1: Seafloor Features, Including 1,300 m Contour, Bathymetry, Faults, Methane Seeps, HAPC, 
Hardbottom, and Essential Fish Habitat Conservation Areas for Oregon WEAs: Coos 


Bay (top panel) and Brookings (lower panel) 


 
Sources: Conrad and Rudebusch (2023); HAPC: OSU Active Tectonics & Seafloor Mapping Lab; Hard bottom: U.S. Cascadia 
Margin Multibeam Backscatter; Methane Seeps: Merle et al. (2021) 
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3.2 AIR QUALITY 


3.2.1 Affected Environment 


Air quality is defined by the concentration of pollutants, including greenhouse gases (GHGs), in the 
ambient atmosphere. Pollutant concentrations are determined by a variety of factors, including the 
quantity and timing of pollutants released by emitting sources, atmospheric conditions such as wind 
speed and direction, presence of sunlight, and barriers to transport such as mountain ranges. 


The Proposed Action could impact the air quality of onshore areas corresponding to the Coos Bay WEA 
(Coos County) and the Brookings WEA (Curry County). The western coastal areas of Douglas, Lane, and 
Lincoln counties also have the potential to be impacted, depending on wind velocity and vessel activity.  


Air pollutants can be classified as criteria pollutants, hazardous air pollutants (HAPs), and GHGs. The 
criteria pollutants are carbon monoxide (CO), lead, ground-level ozone, particulate matter (PM), 
nitrogen dioxide (NO2), and sulfur dioxide (SO2), which are all regulated under the health-based National 
Ambient Air Quality Standards (NAAQS). HAPs are those pollutants that are known to cause cancer or 
other serious health effects. These pollutants are frequently associated with specific industries or 
equipment, for example, benzene from oil and gas operations. GHGs are gases that trap heat in the 
atmosphere. The primary GHGs are carbon dioxide (CO2), methane, and nitrous oxide. Fossil fuel 
combustion represents most of the energy-related GHG emissions, with CO2 being the primary GHG 
(EPA 2022). In contrast to the NAAQS and HAPs contaminants, which have more local impacts, GHGs 
have a global impact. 


When the monitored pollutant levels in an area exceed the NAAQS for any pollutant, the area is 
classified as being in “nonattainment” for that pollutant. The Federal and state attainment status for 
Coos, Brookings, Douglas, Lane, and Lincoln counties NAAQS contaminants is found at 40 CFR § 81.338. 
None of the potential areas of impact are classified as nonattainment for any NAAQS criteria pollutants. 
The U.S. Environmental Protection Agency (EPA) has air quality permitting jurisdiction over sources on 
the OCS offshore Oregon. The Oregon Department of Environmental Quality (DEQ) and the Cleaner Air 
Oregon regulation (OAR-340-245) has air quality permitting jurisdiction over Oregon state waters and 
lands (with the exception of areas covered by the Lane Regional Air Protection Agency). According to 
OCS Air Regulations in 40 CFR Part 55, depending on the leases granted and wind development areas 
identified in the Brookings WEA, the proposed activity may be required to comply with Oregon DEQ and 
OAR-340-245 regulation (i.e., requirements of the corresponding onshore area), as determined by the 
EPA. This does not apply to the Coos Bay WEA, which is more than 25 miles from Oregon’s state 
seaward boundary.  


The Clean Air Act gives special air quality and visibility protection to national parks larger than 
6,000 acres and national wilderness areas larger than 5,000 acres, which are known as Class I areas 
(42 U.S.C. §7472). Very little degradation of air quality, including air quality-related values such as 
visibility, is allowed in Class I areas (42 U.S.C. §7491). The nearest Class I area to an Oregon WEA is the 
Kalmiopsis Wilderness, approximately 60 miles east of the Brookings WEA in eastern Curry County. 


Air pollutants are transported primarily by wind, so the wind speed and direction are significant factors 
to consider in determining adverse impacts. Based on wind monitoring near Coos Bay, the wind comes 
predominantly from the north and northwest (Figure 3-2). This indicates that pollutant emissions 
created in the Coos Bay WEA tends to drift south toward open water and southeast toward Coos Bay. 
Wind monitoring in Red Mound (Figure 3-3) suggests that pollutant emissions created in the Brookings 
WEA, if they were to transport to land, could drift to the southeast and south-southeast. 
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In addition to Coos and Curry counties, the western portions of Douglas County, Lane County, and 
Lincoln County can also be considered potential impact areas, depending upon wind direction and level 
of emissions. 


Figure 3-2: Coos Bay Wind Rose, 2001–2004 


 
Notes: Wind rose represents the frequency, mean speed, and direction of winds 
observed between January 1, 2001, and December 31, 2004, at a station near Coos Bay, 
Oregon (43.2131° N, 124.1225° W). This station is 13.8 miles inland from the coastline, at 
an elevation of 239 ft. Length of color bars represents the frequency with which winds 
blew from a given direction, and the colors indicate the wind speed (in mph) observed 
(see legend in top right corner). Dates chosen were subject to data availability.  
Source: Western Regional Climate Center (2023a)  
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Figure 3-3: Red Mound Wind Rose, 2020–2022 


 
Notes: Wind rose represents the frequency, mean speed, and direction of winds 
observed between January 1, 2020, and December 31, 2022, at a station near Brookings 
in Red Mound, Oregon (42.1233° N, 124.3006° W). This station is 2.7 miles inland from 
the coastline, at an elevation of 1,753 ft. Length of color bars represents the frequency 
with which winds blew from a given direction, and the colors indicate the wind speed (in 
mph) observed (see legend in top right corner). Dates chosen were subject to data 
availability. 
Source: Western Regional Climate Center (2023b) 


3.2.2 Proposed Action Impacts 


The factors associated with this Proposed Action that can potentially produce adverse impacts on air 
quality are summarized in Table 3-1. The primary air contaminants emitted are CO, NO2, SO2, fine 
particulate matter (PM2.5), and GHGs, although these emissions would be generated in negligible 
quantities due to the size and limited number of emissions sources. Marine diesel and lube oils, to a 
lesser degree due to their low volatility, are also potential contaminants. 


Marine diesel and lube oils could contain HAPs, primarily benzene, and have adverse human health 
effects. They are also hydrocarbons, which, if volatilized, become precursors of photochemical smog 
(i.e., ozone, another NAAQS contaminant). NO2, in the presence of sunlight, is also an ozone precursor. 
GHGs, in contrast to the other contaminants in Table 3-1, have a global, rather than local, impact. CO2 


traps heat in the atmosphere and dissolves in seawater, resulting in global warming and ocean 
acidification, respectively, as well as other related climate change impacts. 
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Table 3-1: Emissions Sources Potentially Producing Adverse Impacts on Air Quality 


Source Impact-Producing Factors Primary Contaminants 


Marine vessels 
• Stack emissions 
• Fugitive emissions1 
• Fuel and lubricant spills 


CO, NO2, PM2.5, SO2, 
marine diesel, lube oils, GHGs 


Auxiliary engines 
• Stack emissions 
• Fugitive emissions1 
• Fuel and lubricant spills 


CO, NO2, PM2.5, SO2, 
marine diesel, lube oils, GHGs 


Buoy back-up generators 
• Stack emissions 
• Fugitive emissions1 
• Fuel and lubricant spills 


CO, NOX, PM2.5, SO2, 
marine diesel, lube oils, GHGs 


Trucks and locomotives • Engine exhaust CO, NOX, PM2.5, SO2, GHGs 
Goods-movement equipment 
(includes cranes, winches, and 
gantries) 


• Engine exhaust CO, NOX, PM2.5, SO2, GHGs 


Note: Fugitive emissions are those which could not reasonably pass through a stack, chimney, vent, or other functionally 
equivalent opening (40 CFR 70.2). 


Key: CO = carbon monoxide; GHG = greenhouse gas; NOX = Oxides of nitrogen; PM2.5 = particulate matter with aerodynamic 
diameters of 2.5 microns or less; SO2 = sulfur dioxide. 


3.2.2.1 Marine Vessels 


Marine vessels are the source of stack emissions from the main exhaust stack of the engine used to 
propel a vessel. These emissions are primarily the products of combustions: CO, nitrogen oxides (NOX), 
PM2.5, oxides of sulfur (SOX), and GHGs. Fugitive hydrocarbon emissions could occur from the transfer 
and storage of fuel. Hydrocarbon emissions could also result from fuel and lubricant spills. Fuel and 
lubricants can be released during both normal operations and because of emergency events. In the 
unlikely event of a marine vessel capsize or hull breach, hydrocarbons enter the marine environment 
and either vaporize, become entrained in the seawater, or, if met with an ignition source, would create 
combustion contaminants, including visible emissions and odors. Liquid and gaseous pollutants can also 
be released during the vessel refueling process and as breathing losses from both onboard and onshore 
storage tanks. Stack emissions from marine vessels are the primary emissions sources associated with 
this Proposed Action. Diesel PM, which constitutes most of the PM2.5 emissions, is an important 
contaminant to consider during idling of vessels in port due to its potential health impacts. 


All marine vessels used for surveys are expected to comply with Federal and state air quality regulations 
for engine upgrade requirements, as well as monitoring, recordkeeping, and reporting requirements. 


3.2.2.2 Auxiliary Engines 


Auxiliary engines are those internal combustion engines that are not used for the propulsion of the 
vessel and are used to power onboard equipment such as cranes, electrical generators, pumps, and 
compressors. Air emissions from auxiliary engines include CO, NOX, PM2.5, and GHGs, primarily CO2. 
Fugitive hydrocarbon emissions could occur from the transfer and storage of fuel for these engines. 
Hydrocarbon emissions could also result from fuel and lubricant spills. 


3.2.2.3 Back-up Generator for Buoys 


Buoys could be deployed with onboard back-up generators if the buoy batteries or battery recharging 
system fails. The possibility of hydrogen releases from buoy lead-acid batteries exists but is negligible, 
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due to the extremely small amounts released. Buoy back-up generators are generally powered by diesel 
fuel. Air emissions are primarily CO, NOX, PM2.5, and GHGs. The possibility of a fuel spill also exists during 
filling operations and if the generator’s fuel tank is ruptured. 


3.2.2.4 Truck and Locomotive Traffic 


Trucks and trains could be used to transport equipment and personnel to and from the onshore staging 
area(s). Associated air emissions include CO, Nox, PM2.5, SOX, and GHGs. 


3.2.2.5 Goods-Movement Equipment 


Goods-movement equipment includes cranes, gantries, and winches, and are used to load and unload 
equipment and materials onto docks, boats, barges, or intermodally. Associated air emissions would be 
CO, Nox, PM2.5, SOX, and GHGs. 


Conclusion 


Vessel activity would primarily occur between 20 and 50 mi offshore, and, if there are multiple leases 
granted, survey activity may not occur simultaneously. Truck and locomotives activity, if they occur, 
would be involved if needed to transport parts and equipment to the staging area. The emissions from 
these activities are expected to be insignificant due to their short-term nature. Emissions would mix in 
the ambient atmosphere, be quickly dissipated, and be indistinguishable from emissions created by 
other daily vessel traffic offshore Coos, Curry, Douglas, Lane, and Lincoln counties.  


As a comparison to the Oregon WEAs, three WEAs off of North Carolina with a total area of 
approximately 300,000 acres, had no criteria pollutant emissions estimates exceeding 100 tons per year 
during site characterization and assessment (Table 3-2), which is the default value for the major source 
threshold. For analysis purposes, North Carolina serves as a conservative (high) estimate for 
construction, deployment, and decommissioning of meteorological buoys and equipment. The emissions 
from survey activities for the Oregon WEAs, whose total area is almost 200,000 acres, should be 
substantially less. Survey vessels and ancillary equipment emit a variety of air pollutants, including NO2, 
SO2, PM, volatile organic compounds (VOCs), CO, and GHGs. The air emissions from this Proposed Action 
are anticipated to be primarily from the survey vessels’ propulsion engines and engines that power 
ancillary equipment. Lesser amounts of air pollutants could be emitted from trucks, locomotives, and 
goods-movement equipment if they are used to transport equipment and personnel to the project 
staging area. 


The GHG emissions from this action would be from marine vessels operating per lease and, while this 
level of emissions would be additive to the global inventory, it is not expected to have any measurable 
impacts on the local environment. 


Impacts on Class I areas are expected to be negligible because the emissions from marine vessels would 
be too small to affect air quality in any Class I areas. 


3.2.3 No Action Alternative Impacts 


Under this alternative, commercial leases and grants would not be issued in the Coos Bay or Brookings 
WEAs, and G&G activities would not occur pursuant to wind energy development. Impacts from urban 
development and increasing air, vessel, and onshore traffic will continue to contribute to climate change 
and have negative impacts on air quality. Implementation of the No Action Alternative would not 
meaningfully reduce ongoing impacts on air quality from existing actions. 
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Table 3-2: Emissions Estimates from Site Characterization and Site Assessment of Three North Carolina 
WEAs 


Activity CO NOX VOCs PM10 PM2.5 SOX CO2 N20 CH4 CO2e 
Site Characterization Surveys 3.50 37.99 1.46 2.07 2.07 3.74 1,828.78 0.05 0.24 1,900.47 
Site Assessment: Construction of 
Meteorological Towers1 0.36 2.11 0.43 0.14 0.14 0.20 131.33 0.003 0.04 144.39 


Site Assessment: Operation of 
Meteorological Towers 4.03 22.04 1.85 1.47 1.47 1.64 790.99 0.01 0.04 801.83 


Site Assessment: Decommissioning of 
Meteorological Towers1 0.36 2.75 0.44 0.16 0.17 0.27 164.32 0.00 0.04 176.07 


Sum of Emissions from All Sources2 8.26 64.89 4.18 3.85 3.85 5.86 2,915.42 0.07 0.35 3,022.77 
Notes: Units are tons per year (metric tons per year for GHGs) in a single year. 
1. Towers are not being considered but this serves as a conservative (high) estimate for construction, deployment, and 


decommissioning of meteorological buoys and equipment.  
2. Sum of individual values may not equal summary value because of rounding.  
Key: CO = carbon monoxide; CO2 = carbon dioxide; CO2e = carbon dioxide equivalent; CH4 = methane; N2O = nitrous oxide; NOx 


= oxides of nitrogen; PM10 = particulate matter with aerodynamic diameters of 10 microns or less; PM2.5 = particulate 
matter with aerodynamic diameters of 2.5 microns or less; VOCs = volatile organic compounds. 


Source: BOEM (2015) 


3.3 MARINE AND COASTAL HABITATS AND ASSOCIATED BIOTIC ASSEMBLAGES 


3.3.1 Affected Environment 


A variety of marine and coastal habitats exist within and nearby the WEAs, and species that reside in 
these habitats are characteristic of the Oregonian (cool-temperate) Biogeographic Province. Large-scale 
upwelling brings dissolved nutrients to the surface, which enhance biological productivity and support 
significant biodiversity and biomass in the region. General references describing the study region or 
relevant ecological patterns within the California Current System include Allen et al. (2006) and Kaplan 
et al. (2010); these studies are incorpated by reference into this section. Key habitats and species that 
could be affected by the site assessment and site characterization activities are sumarized below. The 
PFMC classifies all of these habitats as EFH for one or more federally managed fisheries. 


3.3.1.1 Benthic Habitat 


Soft substrate dominates benthic habitat along Oregon’s continental shelf and upper slope, grading 
from coarse sand and shell at shallow depths to finer sand on the inner and middle continental shelf 
(extending to ~100 m depth) and fine silt and mud on the outer shelf (~100 to 200 m) and slope 
(> 200 m) (Romsos et al. 2007; Cochrane et al. 2017). A variety of habitats could occur in the area of 
potential impact, including offshore banks, rock outcrops, gas seeps, submarine canyons, and artificial 
substrates (marine debris, shipwrecks).  


Key structuring processes for invertebrate communities show cross-shelf patterns (i.e., perpendicular to 
the coastline) (Henkel et al. 2020; Goldfinger et al. 2014), and environmental drivers include depth, 
sediment grain size, dissolved oxygen levels, and organic material/silt. For example, sediments on the 
continental shelf consist of sandy habitats nearshore and are dominated by filter-feeding organisms. 
Progressively deeper environments of silt and clay sediments follow, along with an increase in deposit 
feeders. At the shelf break, where the continental slope begins, the sediment becomes completely silt 
and clay (e.g., mud), and the community is dominated by deposit feeders (BLM 1980).  
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Invertebrate prey serve as a forage base for larger piscine predators, some of which are commercially 
harvested, and include a variety of flatfishes (e.g., Dover and petrale soles), rays (e.g., longnose and 
California rays), thornyheads and other rockfish species, sablefish, and hagfishes.  


Structure-forming invertebrates such as corals and sponges provide both habitat and food for other 
species. At all depths, fish assemblages at rock outcrops consist primarily of rockfishes (Sebastes spp.). 
Special habitats in the region include offshore banks (Tissot et al. 2008), seeps and their associated 
chemosynthetic communities (Kennicutt et al. 1989), and submarine canyons (BLM 1980). A model of 
potential suitable hard substrate habitat for selected deep-sea coral species shows that Coos Bay and 
Brookings WEAs are not likely to be hotspots of deep-sea coral occurrence (Carlton et al. 2024). These 
data were included into the natural resources sub-model of a relative suitability for offshore wind in 
Oregon. Maps show the southern part of Brookings WEA has most potential for sensitive seafloor 
habitats such as deep-sea corals, sponges, and species associated with active chemosynthetic venting. 
Within this southern area of the Brookings WEA is a bamboo coral forest research site in Aliquot NK10-
04 7018M (Figure 3-1). 


Benthic habitats within the WEAs are entirely comprised of outer shelf and upper slope habitats. Within 
the larger study region, soft sediments cover most of the area, with rock outcrops forming a minority of 
substrates (Carlton et al. 2024). The WEAs have generally avoided the shelf break and EFH (see Section 
4.3.2) conservation areas, as well as rocky reef EFH Habitat Areas of Particular Concern for Pacific Coast 
groundfish (Figure 3-1).  


3.3.1.2 Pelagic Environments 


This ecosystem is defined here as all open water habitat seaward of coastal habitats. The central 
California Current System is highly productive due to wind-driven upwelling of nutrient-rich water (Ryan 
et al. 2009). Common during spring and early summer, upwelling periods are characterized by strong 
winds from the north and northwest that convey high nutrient, low oxygen, low temperature, and 
moderately high saline waters to the nearshore environment, including estuaries (Brown and Nelson 
2015). Phytoplankton and zooplankton communities in the region are diverse and vary according to 
season and oceanographic conditions. These communities have been summarized by Kaplan et al. 
(2010). The pelagic environment also hosts a variety of larger animals including jellyfishes, krill, macro-
invertebrate and fish larvae, forage fishes (e.g., myctophids, etc.), squid, tuna, and sharks (Kaplan et al. 
2010). 


3.3.1.3 Intertidal and Coastal Habitats 


Defined as the interface between terrestrial and marine zones, two types of intertidal habitats exist: soft 
sediments (e.g., sandy and cobble beaches, mudflats) and hard substrate (e.g., rock outcrops, human-
made structures such as rock walls). The coastal zone is defined in this document as benthic and water 
column habitats and species that reside seaward of intertidal habitats out to the Federal-state waters 
boundary (3 nm from shore). Key references summarizing details concerning regional coastal habitats 
are described by Kaplan et al. (2010). Special coastal features include kelp forests, seagrasses, and 
estuaries, all of which are also desginated as Habitat Areas of Particular Concern for Pacific Coast 
groundfish. 


3.3.1.4 Threatened and Endangered Species 


Twenty-eight taxa that occur or potentially occur in the region’s coastal and marine habitats are listed as 
threatened and endangered under the Endangered Species Act (ESA) (Table 3-3). 
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Table 3-3: Marine Fish Taxa Listed as Threatened or Endangered Under the ESA 


Common Name Scientific Name Federal Status 
Chinook salmon ESUs1 Oncorhynchus tshawytscha  
 Sacramento River Winter-Run - Endangered 
 Upper Columbia River Spring-Run - Endangered 
 California Coastal - Threatened 
 Central Valley Spring-Run - Threatened 
 Lower Columbia River - Threatened 
 Puget Sound - Threatened 
 Snake River Fall-Run - Threatened 
 Snake River Spring/Summer-Run - Threatened 
 Upper Willamette River - Threatened 
Chum salmon ESUs1 Oncorhynchus keta  
 Columbia River - Threatened 
 Hood Canal Summer-Run - Threatened 
Coho salmon ESUs1 Oncorhynchus kisutch - 
 Central California Coast - Endangered 
 Lower Columbia River - Threatened 
 Oregon Coast - Threatened 
 Southern Oregon/ Northern California Coast - Threatened 
Steelhead DPS2 Oncorhynchus mykiss - 
 Southern California - Endangered 
 Central California Valley  - Threatened 
 Central California Coast - Threatened 
 Lower Columbia River - Threatened 
 Middle Columbia River - Threatened 
 Northern California - Threatened 
 Puget Sound - Threatened 
 Snake River Basin - Threatened 
 South-Central California Coast - Threatened 
 Upper Columbia River - Threatened 
 Upper Willamette - Threatened 
Green sturgeon, Southern DPS2 Acipenser medirostris Threatened 
Eulachon, Southern DPS2 Thaleichthys pacificus Threatened 


Notes: 1.  As defined under the ESA, ESU refers to Evolutionarily Separate Unit  
2.  As defined under the ESA, DPS refers to Distinct Population Segment 


3.3.2 Proposed Action Impacts 


Stressors to the environment could include benthic disturbance and the associated water quality 
changes from disturbance (turbidity and sediment suspension), noise, introduction of artificial habitat, 
and accidents. This impact analysis assumes that regulations and BMPs to avoid hard substrates and the 
creation of marine debris would be implemented by lessees when required. See Appendix E for Best 
Management Practices to Minimize Potential Adverse Impacts on Sensitive Seafloor Habitats and Marine 
Debris Awareness and Prevention. 
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3.3.2.1 Benthic Habitats 


Meteorological buoys deployed are estimated to disturb a maximum of 2.3 m2 (25 ft2) of seafloor from 
its solid cast iron anchor (PNNL 2019). BOEM assumes that each buoy could disturb up to 10 m2 and up 
to six meteorological buoys per lease (12 total) could be installed as part of the Proposed Action. 
Impacts on the outer shelf and upper slope seafloor habitats, including EFH, include crushing or 
smothering of organisms by an anchor. Sediment suspension by anchor placement would cause 
temporary turbidity increases in the water column and could interfere with filter-feeding of nearby 
invertebrates and the respiration and feeding of fishes.  


Sensitive habitats would be avoided by lessees adhering to the BMPs included in Appendix E. In 
addition, prior to commencing bottom-disturbing activities, lessees would provide BOEM with 
information about the planned location of activities and methods used to avoid sensitive habitats. If 
existing high-resolution seafloor data are not available, surveys to examine the proposed area of 
seafloor disturbance would be conducted; survey methods include high-resolution sonar and/or other 
visual methods. 


Physical sampling methods (grab samplers, benthic sleds, bottom cores, deep borings) could disturb, 
injure, or cause mortality to benthic resources and EFH in the immediate sampling area (see Table 2-3 
for examples of equipment and areas of disturbance). These sampling methods are expected to disturb 
less area than buoy anchors, with most types of sampling disturbing less than 4 m2, and some disturbing 
less than 1m2. In total, hundreds of geotechnical samples would be collected; most seafloor contacts are 
geotechnical samples with a relatively low bottom-disturbance footprint, and a smaller number of 
geotechnical samples would have a larger footprint. Approximately 10 ADCP moorings could be 
deployed per lease. Combined, geotechnical samples and ADCP moorings are estimated to total 
1,500 m2 of bottom disturbance per lease area. These estimates of sampling equipment types, numbers, 
and areas of disturbance are based on preliminary survey plans in California, personal communication 
with industry, and Guidelines for Providing Geophysical, Geotechnical, and Geohazard Information 
(BOEM 2023a). The use of UTPs placed on the seafloor would lead to additional bottom disturbance per 
lease. In total, and assuming conservatively that all seafloor contacts are estimated to directly or 
indirectly disturb 10 m2, a maximal total estimate of 3,128 m2 of sediment disturbance (1,564 m2 per 
lease area) would occur.  


Data collection buoys and associated mooring systems could act as small artificial reefs within an area 
that could exclude fishing, and these areas could provide a benefit to local benthic and fish assemblages 
associated with hard substrate. Decommissioning buoys could create short-term sediment suspension 
and would remove or reduce the artificial reef effect. Impacts on benthic fishes and EFH could occur 
from the potential introduction of non-native or invasive species from non-local project vessels or by the 
introduced structure (anchors) providing habitat for these species. These potential effects are not 
expected to affect viability of regional populations or cause long-lasting damage to habitats; buoy 
moorings and anchors would be removed during decommissioning. 


In the unlikely event of recovering lost equipment, seafloor disturbance would be expected during the 
recovery operation. Impacts on the outer shelf and upper slope habitats, including EFH, would be 
crushing or smothering of organisms by the dragging of grapnel lines to retrieve the lost item(s). If a 
vibracore rod cannot be retrieved, there would be additional bottom disturbance during the cutting and 
capping of the rod. 


Noise from HRG surveys and project vessels could alter larval, juvenile, and adult fish behavior within 
the WEAs but the effect would be temporary and last only for the duration of the noise-producing 
activities. It is not expected to affect viability of regional populations because (1) a fraction of the 
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regional stock would be affected; and (2) no detectable increase in mortality for the regional population 
is expected. Further details of noise from HRG surveys are discussed in Section 3.4, Marine Mammals 
and Sea Turtles. 


3.3.2.2 Pelagic Environments 


Noise from HRG surveys and project vessels could alter larval, juvenile, and adult fish behavior within 
the WEAs but the effect would be temporary and last only for the duration of the noise-producing 
activities. It is not expected to affect viability of regional populations because (1) a fraction of the 
regional stock would be affected, and (2) no detectable increase in mortality for the regional population 
is expected. Further details of noise from HRG surveys are discussed in Section 3.4, Marine Mammals 
and Sea Turtles.  


3.3.2.3 Intertidal Coastal and Habitats 


Impacts on benthic resources in coastal and intertidal habitats are not expected for site assessment and 
site characterization activities. Any impacts that could occur would be from accidental events, such as 
vessel grounding or collision. Impacts on fishes and EFH could occur from noise generated by project 
vessels and potential introduction of non-native or invasive species from non-local project vessels. These 
potential effects are not expected to affect viability of regional populations or cause long-lasting damage 
to habitats. 


3.3.2.4 Threatened and Endangered Species 


The regional population viability of species listed in Table 3-3 is not expected to be adversely affected by 
the stressors associated with the Proposed Action, and thus no additional protective measures are 
proposed. 


Conclusion 


Impacts on benthic resources would be limited to the immediate footprint of unconsolidated sediment 
seafloor contacts from anchors or direct sampling. Sediment suspension would be temporary and short-
term of minutes to hours from a contact. Noise impacts from HRG surveys and project vessels to EFH 
and fishes would be temporary for the duration of the survey and recovers once the survey is done. The 
artificial reef effect could provide a local, short-term (less than 5 years) benefit to benthic fish 
populations. Overall, impacts on marine and coastal habitats and associated biotic assemblages are 
expected to be minor. 


3.3.3 No Action Alternative Impacts 


Under the No Action Alternative, climate change would continue to impact marine and coastal habitats 
and benthic assemblages within the analysis area. These impacts are likely to be incremental and 
difficult to discern from effects of other actions such as urban development, mariculture, shipping and 
vessel discharges, and dredging. Local climate change-induced impacts on marine and coastal habitats 
and associated biotic assemblages, such as sea level rise or physiological stress from ocean acidification, 
are likely to be incremental and would be difficult to discern at short time scales (less than 5 years) from 
effects of other actions such as urban development, fishing, mariculture, shipping and vessel discharges, 
point and non-point sources of pollution, and dredging. Implementing the No Action Alternative would 
not meaningfully reduce ongoing impacts on coastal habitats and associated biotic assemblages when 
compared to the Proposed Action. 
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3.4 MARINE MAMMALS AND SEA TURTLES 


3.4.1 Affected Environment 


There are more than 30 species of marine mammals known to occur in Oregon waters including baleen 
whales, toothed whales, dolphins, seals, and sea lions, some of which are listed under the ESA (NOAA 
Fisheries 2023; Table 3-4). Three ESA-listed species of sea turtles could occur in waters offshore Oregon 
(Table 3-4). Detailed species descriptions, including state, habitat ranges, population trends, 
predator/prey interactions, and species-specific threats are described in the U.S. Pacific Marine Mammal 
Stock Assessments (Carretta et al. 2023; NOAA Fisheries 2023) and sea turtle status reviews (NMFS and 
USFWS 2020a; 2020b; Seminoff et al. 2015). These documents are incorporated by reference. Table 3-4 
lists the protected species likely to occur in the Proposed Action Area, and Figure 3-4, Figure 3-5, and 
Figure 3-6 show critical habitat and biologically important areas (BIAs) that occur in the Proposed Action 
Area, which includes the Brookings and Coos Bay WEAs, potential cable routes, and vessel transit routes 
to and from the ports. 


A discussion of marine mammals expected to be in the Proposed Action Area, including a description of 
the threatened and endangered birds that could occur there, is available at Marine Mammals Affected 
Environment (boem.gov). 


Species that are unlikely to be present in the Proposed Action Area—due to their location outside of the 
species’ current and expected range of normal occurrence—is not considered further in this document. 
The olive ridley sea turtle (Lepidochelys olivacea) and green sea turtle (Chelonia mydas) are considered 
tropical, subtropical, and warm-temperate species and rarely stray into cold waters. Green sea turtles 
(Chelonia mydas) are described as “unlikely to be present in the Proposed Action Area,” based on 
existing scientific literature documenting green sea turtle habitat use. BOEM actively reviews scientific 
literature and will incorporate new information about green sea turtle habitat use into future reviews 
and analyses as appropriate.  


3.4.2 Proposed Action Impacts 


The potential impacts for marine mammals and sea turtles associated with the Proposed Action include 
noise from HRG and geotechnical surveys, the potential for collision with project-related vessels, and 
potential entanglement in mooring systems associated with the installation of a meteorological buoy. 


BOEM recommends lessees incorporate BMPs into site characterization and site assessment activities 
and COPs to minimize potential impacts. These have been developed through years of conventional 
energy operations and refined through BOEM’s renewable energy program and consultations with the 
National Marine Fisheries Service (NMFS), including vessel strike avoidance BMPs, visual monitoring, 
and shutdown and reporting. These BMPs, which minimize or eliminate potential effects from site 
assessment and site characterization activities to protected marine mammal and sea turtle species, are 
in Appendix E. 


In compliance with Section 7 of the ESA, BOEM consults with NMFS regarding the potential impacts of 
the Proposed Action on ESA-listed species. The analysis presented below will be reflected in the 
consultation with NMFS.  



https://www.boem.gov/sites/default/files/documents/renewable-energy/state-activities/Marine%20Mammals%20and%20Sea%20Turtles%20Affected%20Environment.pdf

https://www.boem.gov/sites/default/files/documents/renewable-energy/state-activities/Marine%20Mammals%20and%20Sea%20Turtles%20Affected%20Environment.pdf
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Table 3-4: Marine mammal and sea turtle species (MMPA stock or DPS) that could occur in the Action Area, ESA and MMPA status, 
occurrence (or seasonality), and critical habitat designation 


Common 
Name Scientific Name Stock  


MMPA or DPS 
ESA/MMPA 


Status Occurrence Citations for ESA Listing Critical Habitat 


Baleen whales  
Blue whale  Balaenoptera 


musculus  
Eastern North 
Pacific  


Endangered/ 
Depleted  


Late summer 
and fall  


35 FR 18319; December 2, 1970. 
2020 Recovery plan  


N/A  


Fin whale  Balaenoptera 
physalus  


California, 
Oregon, and 
Washington  


Endangered/ 
Depleted  


Year-round  35 FR 8491; June 2, 1970. 2010 
Recovery plan  


N/A  


Bryde's 
whale  


Balaenoptera 
edeni  


Eastern Tropical 
Pacific  


N/A  Occasional  N/A  N/A  


Sei whale  Balaenoptera 
borealis  


Eastern North 
Pacific  


Endangered/ 
Depleted  


Uncommon  35 FR 12024; December 2, 1970. 
2011 Recovery plan  


N/A  


Minke 
whale  


Balaenoptera 
acutorostrata  


California, 
Oregon, and 
Washington  


N/A  Occasional  N/A  N/A  


Humpback 
whale  


Megaptera 
novaeangliae  


Central America 
DPS  


Endangered/ 
Depleted  


Spring to fall  81 FR 62260; September 8, 2016. 
1991 Recovery plan  


86 FR 21082, April 21, 2021  


Humpback 
whale  


Megaptera 
novaeangliae  


Mexico DPS  Threatened/ 
Depleted  


Spring to fall  81 FR 62260; September 8, 2016. 
1991 Recovery plan  


86 FR 21082, April 21, 2021  


Gray Whale  Eschrichtius 
robustus  


Eastern North 
Pacific DPS  


N/A  Oct-Jan and 
March-May  


N/A  N/A  


Gray Whale  Eschrichtius 
robustus  


Western North 
Pacific DPS  


Endangered/ 
Depleted  


Unclear  59 FR 31094, June 16, 1994  N/A  


North 
Pacific right 
whale  


 


Eubalaena 
japonica  


Eastern North 
Pacific  


Endangered/ 
Depleted  


Uncommon  73 FR 12024; April 7, 2008. 2013 
Recovery plan  


73 FR 9000  
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Common 
Name Scientific Name Stock  


MMPA or DPS 
ESA/MMPA 


Status Occurrence Citations for ESA Listing Critical Habitat 


Toothed and Beaked Whales  
Sperm 
whale  


Physeter 
macrocephalus  


California, 
Oregon, and 
Washington  


Endangered/ 
Depleted  


Year-round, 
except for 
winter 


35 FR 18319; December 2, 1970. 
2010 Recovery plan; NMFS. 2023. 
Guidelines for Preparing Stock 
Assessment Reports Pursuant to the 
Marine Mammal Protection Act. 
Protected Resources Policy 
Directive 02-204-01 


N/A  


Killer whale Killer whale West Coast 
Transient Stock 


Not listed Limited data N/A N/A 


Killer whale  Orcinus orca  Eastern North 
Pacific Offshore  


N/A  Sporadic  N/A  N/A  


Killer whale  Orcinus orca  Eastern North 
Pacific Southern 
Resident  


Endangered/ 
Depleted  


April-Oct; 
limited 
sightings  


79 FR 20802; April 14, 2014. 2008 
Recovery Plan  


86 FR 14668, 
August 2, 2021  


Dwarf 
sperm 
whale  


Kogia sima  California, 
Oregon, and 
Washington  


N/A  Uncommon  N/A  N/A  


Pygmy 
sperm 
whale  


Kogia breviceps  California, 
Oregon, and 
Washington  


N/A  Uncommon  N/A  N/A  


Baird's 
beaked 
whale  


Berardius 
bairdii  


California, 
Oregon, and 
Washington  


N/A  Summer/Fall  N/A  N/A  


Cuvier's 
beaked 
whale  


Ziphius 
cavirostris  


California, 
Oregon, and 
Washington  


N/A  Uncommon  N/A  N/A  


Mesoplodon
t beaked 
whales  


Mesoplodon 
spp.  


California, 
Oregon, and 
Washington  


N/A  Uncommon  N/A  N/A  


Short-finned 
pilot whale  


Globicephala 
macrorhynchus  


California/Oreg
on/Washington 
Stock  


Not listed Year-round, 
low numbers  


N/A  N/A  
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Common 
Name Scientific Name Stock  


MMPA or DPS 
ESA/MMPA 


Status Occurrence Citations for ESA Listing Critical Habitat 


Risso's 
dolphin  


Grampus 
griseus  


California, 
Oregon, and 
Washington  


N/A  Year-round  N/A  N/A  


Northern 
right whale 
dolphin  


Lissodelphis 
borealis  


California, 
Oregon, and 
Washington  


N/A  Year-round  N/A  N/A  


Pacific 
white-sided 
dolphin  


Lagenorhynchu
s obliquidens  


California, 
Oregon, and 
Washington  


N/A  Year-round   N/A  N/A  


Common 
bottlenose 
dolphin  


Tursiops 
truncatus 
truncatus  


CA/OR/WA 
offshore stock  


N/A  Year-round  N/A  N/A  


Short-
beaked 
common 
dolphin  


Delphinus 
delphis  


California, 
Oregon, and 
Washington  


N/A  Year-round  N/A  N/A  


Dall's 
porpoise  


Phocoenoides 
dalli  


California, 
Oregon, and 
Washington  


N/A  Year-round  N/A N/A  


Harbor 
porpoise  


Phocoena 
phocoena  


Northern 
Oregon/Washing
ton Coast Stock  


N/A Year-round  N/A  N/A  


Striped 
dolphin 


Stenella 
coeruleoalba 


California/Orego
n/Washington 
Stock 


Not listed Few sightings 
off Oregon 


N/A N/A 


Harbor 
porpoise  


Phocoena 
phocoena  


Northern CA-
Southern OR 
stock  


N/A  Inshore  
year-round  


N/A N/A  


Sea Lions and Seals  
Steller sea 
lion  


Eumetopias 
jubatus  


Eastern DPS  De-listed 
(critical 
habitat still in 
effect)  


Year-round  N/A 59 FR 0715; 58 FR 45269 


California 
sea lion  


Zalophus 
californianus  


U.S. stock  N/A  Year-round  N/A N/A  
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Common 
Name Scientific Name Stock  


MMPA or DPS 
ESA/MMPA 


Status Occurrence Citations for ESA Listing Critical Habitat 


Northern fur 
seal  


Callorhinus 
ursinus  


California  N/A  Year-round  N/A N/A  


Northern 
elephant 
seal  


Mirounga 
angustirostris  


California  N/A  Year-round  N/A N/A  


Harbor seal  Phoca vitulina 
richardsi  


California  N/A  Year-round  N/A N/A  


Harbor seal  Phoca vitulina 
richardii  


OR/WA coast 
stock  


N/A  Year-round  N/A N/A  


Guadalupe 
fur seal  


Arctocephalus 
townsendi  


Throughout its 
range  


Threatened/ 
Depleted  


Spring/ 
Summer, 
seasonal low 
numbers  


N/A N/A 


Sea Turtles 
Leatherback 
sea turtle 


Dermochelys 
coriacea 


Throughout 
range 


Endangered June-Nov; 
limited 
sightings 
(gillnet 
restriction 
through Nov. 
15th in central 
CA/southern 
OR). 


35 FR 8491; June 3, 1970. 1998 
Recovery Plan 


77 FR 4169,  
January 26, 2012 


Loggerhead 
sea turtle 


Caretta caretta North Pacific 
Ocean DPS 


Endangered Uncommon 76 FR 58868; October 24, 2011. 
1997 Recovery Plan 


N/A 


Green sea 
turtle 


Chelonia mydas East Pacific DPS Threatened Extralimital 81 FR 20057; May 6, 2016. 
Recovery Plan 


Proposed 88 FR 46572,  
July 19, 2023  


Olive ridley 
sea turtle 


Lepidochelys 
olivacea 


Mexico’s Pacific 
Coast breeding 
population 


Endangered Extralimital 43 FR 32800; August 27, 1978. 1998 
Recovery Plan 


N/A 


Olive ridley 
sea turtle 


Lepidochelys 
olivacea 


All other 
populations 


Threatened Extralimital 43 FR 32800; August 27, 1978. 1998 
Recovery Plan 


N/A 


Key: DPS = distinct population segment; ESA = Endangered Species Act; FR = Federal Register; MMPA = Marine Mammal Protection Act
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Figure 3-4: Core biologically important areas for four species of baleen whales and for killer whales 
relative to the Action Area and Coos Bay and Brookings WEAs 


 
Source: Calambokidis et al. 2024 
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Figure 3-5: Parent biologically important areas for four species of baleen whales and for killer whales 
relative to the Action Area and Coos Bay and Brookings WEAs 


 
Source: Calambokidis et al. 2024 
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Figure 3-6: Critical habitat for the leatherback sea turtle, Steller sea lion, humpback whale, and south 
resident killer whale relative to the Action Area and WEAs 


 
Sources: Calambokidis et al. 2024, Carlton et al. 2024, Carretta et al. 2023 







Commercial Wind Lease and Grant Issuance and Site Assessment Activities 2024 – Oregon Wind Energy Areas 


 43 


3.4.2.1 Vessel-based HRG Surveys  


For a sound to affect marine species, it must be able to be heard by the animal. Effects on hearing ability 
or disturbance can result in impacts on important biological behaviors such as migration, feeding, 
resting, communicating, and breeding. Baleen whales hear lower frequencies; sperm whales, beaked 
whales, and dolphins hear mid-frequencies; porpoise hear high frequencies (Table 3-5); seals hear 
frequencies from 50 Hz to 86 kHz; and sea lions hear frequencies from 60 Hz to 39 kHz (NMFS 2016; 
2018). Sea turtles are low-frequency hearing specialists with a range of maximum sensitivity between 
100 and 800 Hz (Bartol and Ketten 2006; Bartol et al. 1999; Lenhardt 1994; 2002; Ridgway et al. 1969) 
(Table 3-5). 


The assessment of potential hearing effects in marine mammals is based on NMFS’ technical guidance 
for assessing acoustic impacts, defined as Permanent Threshold Shift (PTS) and Temporary Threshold 
Shift (TTS) (NMFS 2018) (Table 3-5). PTS results in permanent hearing loss while TTS is a temporary loss 
in hearing function related to the exposure level and durations. The methodology developed by the U.S. 
Navy is thought to be the best available data to evaluate effects of exposure to survey noise by sea 
turtles that could result in physical effects (U.S. Navy 2017) (Table 3-5). 


Source levels and frequencies of HRG equipment were measured under controlled conditions and 
represent the best available information for HRG sources (Crocker and Fratantonio 2016). Using 19 HRG 
source levels (excluding side-scan sonars operating at frequencies greater than 180 kHz and other 
equipment that is unlikely to be used for data collection/site characterization surveys associated with 
offshore renewable energy) with NOAA’s sound exposure spreadsheet and HRG Level B calculator tools, 
injury (PTS) and disturbance ranges were calculated for listed species. To provide the maximum impact 
scenarios, the highest power levels and most sensitive frequency setting for each hearing group were 
used. A geometric spreading model, together with calculations of absorption of high-frequency acoustic 
energy in sea water, when appropriate, was used to estimate injury and disturbance distances for listed 
marine mammals. The spreadsheet and geometric spreading models do not consider the tow depth and 
directionality of the sources; therefore, these are likely overestimates of actual injury and disturbance 
distances. All sources were analyzed at a tow speed of 2.315 m/s (4.5 kn), based on the same activities 
in the Atlantic (Baker and Howson 2021). 


Table 3-5: Impulsive Acoustic Thresholds Identifying the Onset of PTS and TTS for Marine Mammals 
and Sea Turtle Species 


Hearing Group Generalized Hearing 
Range 


Permanent Threshold 
Shift Onset 


Temporary Threshold 
Shift Onset 


Low frequency (e.g., Baleen 
Whales)  7 Hz to 35 kHz 219 dB Peak 


183 dB cSEL 
213 dB Peak 
179 dB cSEL 


Mid-frequency (e.g., Dolphins and 
Sperm Whales) 150 Hz to 160 kHz 230 dB Peak 


185 dB cSEL 
224 dB Peak 
178 dB cSEL 


High frequency (e.g., Porpoise) 275 Hz to 160 kHz 202 dB Peak 
155 dB cSEL 


148 dB Peak 
153 dB cSEL 


Phocid pinnipeds (True Seals) 
(underwater) 50 Hz to 86 kHz 218 dB Peak 


185 dB cSEL 
212 dB Peak 
181 dB cSEL 


Otariid pinnipeds (Sea Lions and 
Fur Seals)  60 Hz to 39 kHz 232 dB Peak 


203 dB cSEL 
226 dB Peak 
199 dB cSEL 


Sea Turtles 30 Hz to 2 kHz 230 dB Peak 
204 dB cSEL 


226 dB Peak 
189 dB cSEL 


Key: cSEL = cumulative sound exposure level; dB = decibels; Hz = hertz; kHz = kilohertz 
Sources: mammals: NMFS (2018); sea turtles: U.S. Navy (2017) 
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Using physical criteria about various HRG sources, such as source level, transmission frequency, 
directionality, beamwidth, and pulse repetition rate, Ruppel et al. (2022) divided marine acoustic 
sources into four tiers that could inform regulatory evaluation. Tier 4 includes most high-resolution 
geophysical, oceanographic, and communication/tracking sources, which are considered unlikely to 
result in incidental take of marine mammals and therefore termed de minimis. Most acoustic sources 
under this Proposed Action fall into this de minimis category, as evidenced in the analysis below. BMPs 
(Appendix E) are therefore applicable to only those acoustic sources that are shown to present a risk of 
disturbance to protected species (i.e., chirp sub-bottom profilers, boomers, sparkers, and multibeam 
echo sounder system operating below 160 kHz). 


Potential for injury: For marine mammal species expected to occur in the Proposed Action Area, PTS 
distances are generally small, ranging from 0 to 47 m (0 to 154 ft). The largest possible PTS distance is 
251.4 m (825 ft) for porpoise species, only when the 100 kHz multibeam echosounder is used (Table 
3-6). However, this range is likely an overestimate since it assumes the unit is operated in full power 
mode and that it is an omnidirectional source. Additionally, the range does not take the absorption of 
sound over distance into account.  


PTS exposure thresholds (calculated for 204 cumulative sound exposure level [cSEL] and 23 dB peak 
criteria) (U.S. Navy 2017) are higher for sea turtles than for marine mammals. Based on the PTS 
exposure thresholds for sea turtles, HRG sound source levels are not likely to result in PTS. The predicted 
distances from these mobile sound sources indicate the sound sources are transitory and have no risk of 
exposure to levels of noise that could result in PTS for sea turtles (NMFS 2012). 


Table 3-6: Permanent Threshold Shift Exposure Distances (in Meters) for Marine Mammal Hearing 
Groups from Mobile HRG Sources Towed at 4.5 Knots 


a. Mobile, impulsive, intermittent sources 


HRG 
Source 


Highest 
Source 
Level  


(dB re 1 
µPa) 


Low 
Frequency 


(e.g., Baleen 
whales)1 


Mid-
Frequency 


(e.g., dolphins, 
sperm 


whales)1 


High 
Frequency 


(e.g., 
porpoise) 


Phocids 
(true 
seals) 


Otariids 
(sea lions, 
fur seals)  


Sea 
Turtles 


Boomers, 
bubble 
guns  
(4.3 kHz) 


176 dB 
SEL, 207 
dB RMS, 
216 peak 


0.3 0 5 0.2 0 0 


Sparkers  
(2.7 kHz) 


188 dB 
SEL, 214 
dB RMS, 
115 peak 


12.7 0.2 47.3 6.4 0.1 0 


Chirp Sub-
Bottom 
Profilers  
(5.7 kHz) 


193 dB 
SEL, 209 
dB RMS, 
214 peak 


1.2 0.3 35.2 0.9 0 NA 
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b. Mobile, non-impulsive, intermittent sources 


Mobile, 
impulsive, 


intermittent 
HRG sources 


Highest 
source 
level  


(dB re 1 
µPa) 


Low 
Frequency 


(e.g., Baleen 
whales)1 


Mid-
Frequency 


(e.g., 
dolphins, 


sperm 
whales)1 


High 
Frequency 


(e.g., 
porpoise) 


Phocids 
(true 
seals) 


Otariids 
(sea 


lions, fur 
seals)  


Sea 
turtles 


Multibeam 
echosounder 
(100 kHz) 


185 dB 
SEL, 224 
dB RMS, 
228 peak 


0 0.5 251.4* 0 0 NA 


Multibeam 
echosounder 
(>200 kHz) 


182 dB 
SEL, 218 
dB RMS, 
223 peak 


NA NA NA NA NA NA 


Side-scan sonar  
(>200 kHz) 


184 dB 
SEL, 220 
dB RMS, 
226 peak 


NA NA NA NA NA NA 


Note: 1. PTS injury distances for listed marine mammals were calculated with NOAA’s sound exposure spreadsheet tool 
using sound source characteristics for HRG sources in Crocker and Fratantonio (2016). 


Key: * = This range is conservative as it assumes full power, an omnidirectional source, and does not consider absorption over 
distance; NA = not applicable due to the sound source being out of the hearing range for the group; RMS = root mean 
square; SEL = sound exposure level 


Potential for disturbance: Using the same sound sources as for the PTS analysis, the disturbance 
distances to 160 dB re 1 µPa RMS for marine mammals and 175 dB re 1 µPa RMS for sea turtles were 
calculated using a spherical spreading model (20 LogR). These results describe maximum disturbance 
exposures for protected species to each potential sound source (Table 3-7). 


The disturbance distances depend on the equipment and the species present. The range of disturbance 
distances for all protected species expected to occur in the Proposed Action Area is from 40 to 502 m 
(131 to 1,647 ft), with sparkers producing the upper limit of this range. Disturbance distances to 
protected species are conservative, as explained above, and any behavioral effects would be 
intermittent and short in duration.  


3.4.2.2 AUV-based HRG Surveys 


Instead of mounted on vessel hulls, or towed behind vessels, HRG equipment could be deployed on 
AUVs to conduct site characterization surveys. These surveys may or may not make use of underwater 
transponder positioning (UTP) systems. UTP systems include an array of transponders placed 
temporarily on the seabed that communicate with AUVs to improve positioning accuracy. Typical AUV 
and UTP specifications are described in Appendix A. Level B disturbance is expected within 45–48 m of 
the AUV and UTP for marine mammals and within 9 m for sea turtles. Since the AUVs and UTPs are used 
intermittently for a few seconds at a time, impacts on marine mammals and sea turtles from UTPs are 
expected to be discountable. 



https://www.fisheries.noaa.gov/s3/2023-05/BlankUserSpreadsheet-December-OPR1.xlsx
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Table 3-7: Maximum Disturbance Distances (in Meters) for Marine Mammal Hearing Groups from 
Mobile HRG Sources Towed at 4.5 Knots 


a. Mobile, impulsive, intermittent sources 


HRG Source 
Low Frequency 


(e.g., Baleen 
whales)1 


Mid-Frequency 
(e.g., dolphins and 


sperm whales)1 


High 
Frequency 


(e.g., 
porpoise) 


Phocids 
(True 
seals) 


Otariids (sea 
lions and fur 


seals)  


Sea 
turtles 


Boomers, 
Bubble Guns 
(4.3 kHz) 


224 224 224 224 224 40 


Sparkers 
(2.7 kHz) 502 502 502 502 502 90 


Chirp Sub-
Bottom 
Profilers  
(5.7 kHz) 


282 282 282 282 282 50 


b. Mobile, non-impulsive, intermittent sources 


Mobile, 
Impulsive, 


Intermittent HRG 
Sources 


Low Frequency 
(e.g., Baleen 


Whales)* 


Mid-Frequency 
(e.g., Dolphins 


and Sperm 
Whales)1 


High 
Frequency 


(e.g., 
Porpoise) 


Phocids 
(True 
Seals) 


Otariids 
(Sea Lions 


and Fur 
Seals)  


Sea 
Turtles 


Multibeam 
echosounder  
(100 kHz) 


 370 370 NA NA NA 


Multibeam 
echosounder  
(>200 kHz) 


NA NA NA NA NA NA 


Side-scan sonar 
(>200 kHz) NA NA NA NA NA NA 


Note: * = Disturbance distances for listed marine mammals were calculated with NOAA’s Associated Level B Harassment 
Isopleth Calculator using sound source characteristics for HRG sources in Crocker and Fratantonio (2016). 


Key: NA = not applicable due to the sound source being out of the hearing range for the group. 


3.4.2.3 Geotechnical Surveys 


Geotechnical surveys (vibracores, piston cores, gravity cores) related to offshore renewable energy 
activities are typically numerous, but brief, sampling activities that introduce relatively low levels of 
sound into the environment. General vessel noise is produced from vessel engines and dynamic 
positioning to keep the vessel stationary while equipment is deployed, and sampling is conducted. 
Recent analyses of the potential impacts on protected species exposed to noise generated during 
geotechnical survey activities determined that effects on protected species from exposure to this noise 
source are extremely unlikely to occur (NMFS 2021). 


3.4.2.4 Project-related Vessel Traffic 


Vessel strikes pose a threat to the West Pacific population of leatherback sea turtles. Of leatherback 
strandings documented in central California between 1981 and 2016, 11 were determined to be the 
result of vessel strikes (7.3% of total; NMFS unpublished data). The range of the West Pacific population 



https://media.fisheries.noaa.gov/2022-06/HRG_LevelBCalc_Public_OPR1.xlsx

https://media.fisheries.noaa.gov/2022-06/HRG_LevelBCalc_Public_OPR1.xlsx
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overlaps with many high-density vessel traffic areas, and it is possible that most vessel strikes are 
undocumented. However, information on leatherback vessel strikes for other locations is not available 
(NMFS and USFWS 2020a). While some risk of a vessel strike exists for large whales in all the U.S. West 
Coast waters, 74% of blue whale, 82% of humpback whale, and 65% of fin whale known vessel strike 
mortalities occur in the shipping lanes in the southern California Bight and outside the San Francisco Bay 
area, with less than 1% of total mortality for all species occurring in Oregon waters (Rockwood et al. 
2017).  


The number of vessel trips for surveys within the Proposed Action Area is a conservative estimate (Table 
2-4), meaning that BOEM included a higher number of trips than likely in its estimate. All vessels 
associated with survey activities (transiting [i.e., traveling between a port and the survey site] or actively 
surveying) must travel at speeds of 10 knots or less within the action area. The only exception is when 
the safety of the vessel or crew necessitates deviation from these requirements.  


Best Management Practices for Vessel Strike Avoidance and Injured/Dead Protected Species Reporting 
(Appendix E) are meant to minimize the risk of vessel strikes to protected species. These include the 
following: 


• Immediate operator reporting of a vessel strike of any ESA-listed marine animal 


• Reporting observations of injured or dead protected species 


• Having qualified PSOs on board (or dedicated crew) to monitor a vessel strike avoidance zone for 
protected species 


• Steering a course away from any whale detected within 500 m of the forward path of any vessel; or 
stopping the vessel to avoid striking protected species 


• 10 knots or less speed limit in the Action Area for all vessels associated with survey activities 
(transiting [i.e., traveling between a port and the survey site]).  


If a sea turtle is sighted within the operating vessel’s forward path, the vessel operator must slow down 
to 4 kn (unless unsafe to do so) and steer away as possible. Crews must report sightings of any injured or 
dead protected species (marine mammals and sea turtles) immediately, regardless of whether the injury 
or death is caused by their vessel, to the West Coast Stranding Hotline. In addition, if it was the 
operator’s vessel that collided with a protected species, the Bureau of Safety and Environmental 
Enforcement (BSEE) must be notified within 24 hours of the strike. Lessees will also be directed to 
NMFS’ Marine Life Viewing Guidelines, which highlight the importance of these BMPs to avoid impacts 
on mother/calf pairs.  


Additionally, wherever available, lessees will ensure all vessel operators check for daily information 
regarding protected species sighting locations. These media could include, but are not limited to: 
Channel 16 broadcasts, whalesafe.com, and the Whale/Ocean Alert App. 


Although the project-related vessel traffic would increase the overall vessel traffic and risk of collision 
with protected marine mammal and sea turtle species in the Proposed Action Area, vessels associated 
with vessel strikes on the U.S. West Coast do not have mandated vessel strike avoidance protocols. 
BOEM’s BMPs align with recommended types of enhanced conservation measures to decrease ship 
strike mortality (Rockwood et al. 2017). Similar activities have taken place since at least 2012 in 
association with BOEM’s renewable energy program in the Atlantic OCS, following similar BMPs, and 
there have been no reports of any vessel strikes of marine mammals and sea turtles. BOEM believes that 
impacts on protected species from vessel interactions would be negligible because of vessel strike 
avoidance BMPs, as well as reporting requirements (Appendix E). 



https://www.fisheries.noaa.gov/topic/marine-life-viewing-guidelines#guidelines-&-distances
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3.4.2.5 Entanglement or Entrapment 


Most entanglements are never observed, but there are many cases of entangled whales with 
unidentified gear (International Whaling Commission 2016). There are reports of large whales (including 
humpback, right, and fin whales) interacting with anchor moorings of yachts and other vessels, towing 
small yachts from their moorings or becoming entangled in anchor chains, sometimes with lethal 
consequences (Benjamins et al. 2014; Harnois et al. 2015; Love 2013; Richards 2012; Saez et al. 2021). 
Animals could swim into moorings accidentally or actively seek out anchor chains or boats as a surface 
to scratch against (Benjamins et al. 2014). 


Reviews of entanglements of large whales and sea turtles have resulted in recommendations to reduce 
the risk of entangling animals (International Whaling Commission 2016), some of which are practicable 
for marine industries in general. General recommendations to reduce entanglement risks include 
reduced number of buoy lines and no floating lines at the surface, which have a high risk of interacting 
with turtles and whales that spend a good deal of time at the surface of the water. Other 
recommendations include reducing the amount of slack in line, and using sinking lines, rubber-coated 
lines, sheaths, chains, acoustic releases, weak links, and other potential solutions to lower entanglement 
risk.  


Including the multiple meteorological buoys deployed along the northeastern Atlantic coast associated 
with site assessment activities and PNNL’s LiDAR buoys in California, no incidents of entanglement have 
been reported to date. BOEM continues to work with lessees and requires the use of the best available 
mooring systems, using the shortest practicable line lengths, anchors, chain, cable, or coated rope 
systems, to prevent or reduce to discountable levels any potential entanglement of marine mammals 
and sea turtles. BOEM reviews each buoy design to ensure that reasonable low risk mooring designs are 
used. Potential impacts on protected marine mammal species from entanglement related to buoy 
operations are thus expected to be discountable. 


Lost or derelict fishing gear could become entangled in the meteorological buoy lines and present an 
entanglement risk to protected species. Approximately 12 meteorological buoys total for the two lease 
areas could be deployed as part of the Proposed Action. From 1982 to 2017, direct entanglements in 
fishing gear were most attributed to unidentifiable gear, netting, and pot/traps (Saez et al. 2021). 
Changes in gillnet fishing regulations helped address the 1980s increase, which was primarily gray 
whales entangled with gillnets (Saez et al. 2021). Considering the general inshore deployment (~200 ft 
water depth) and weight of pot traps, it is unlikely that these will be moved in such a way as to become 
entangled in meteorological buoy lines and present an entanglement risk to protected species. Risk of 
secondary entanglement related to buoy deployment and operations are thus expected to be 
discountable. 


Any potential displacement of fishing effort, as a result of leasing and site characterization and site 
assessment activities, are described in Section 3.7 and are expected to be limited in spatial scope, 
considering existing fishing grounds, and short-term. Entanglement impacts on marine mammals and 
sea turtles, because of displaced fishing effort, are expected to be discountable. 


Moon pool usage presents a potential for marine mammals and sea turtles to become entrapped. 
Although moon pools have not been proposed for use offshore Oregon, they could be used to deploy 
and/or retrieve AUVs. There is no known record of entrapment of protected species in the moon pools 
in the Pacific. The limited occurrence of sea turtles in Oregon waters, as well as BOEM’s BMPs described 
in Appendix E, reduce the potential impact from moon pools to discountable levels. 







Commercial Wind Lease and Grant Issuance and Site Assessment Activities 2024 – Oregon Wind Energy Areas 


 49 


3.4.2.6 Impacts on Critical Habitat 


Effective May 21, 2021, NMFS issued an updated final rule to designate critical habitat for the 
endangered Central America DPS and the threatened Mexico DPS of humpback whales (NMFS 2021). 
Critical habitat for these DPSs serve as feeding habitat and contain the essential biological feature of 
humpback whale prey. Critical habitat for the Central America DPS of humpback whales contains 
approximately 48,521 square nautical miles (nmi2) of marine habitat in the North Pacific Ocean within 
the portions of the California Current Ecosystem off the coasts of Washington, Oregon, and California. 
Specific areas designated as critical habitat for the Mexico DPS of humpback whales contain 
approximately 116,098 nmi2 of marine habitat in the North Pacific Ocean, including areas within 
portions of the eastern Bering Sea, Gulf of Alaska, and California Current Ecosystem.  


The Oregon WEAs overlap with offshore portions of humpback whale critical habitat where, if humpback 
whales are present, they are generally present in lower numbers compared to the core feeding areas in 
shallower water closer to shore (Calambokidis 2024; Figure 3-4). Any displacement of prey species 
because of vessel transits and surveys conducted as part of the Proposed Action is anticipated to be 
short-term and temporary and not destroy or adversely modify critical habitat. 


The Eastern U.S. stock of Steller sea lions is not listed under the ESA (78 FR 66140) and is not considered 
depleted under the Marine Mammal Protection Act (MMPA). NMFS is currently reviewing existing 
Steller sea lion critical habitat to consider any new and pertinent sources of information since the 1993 
designation, including the delisting of the eastern DPS. Rookeries at Long Brown Rock, Seal Rock, and 
Pyramid Rock offshore Port Orford and Gold Beach, respectively, are still designated as critical habitat 
for Steller sea lions (59 FR 30715). The Proposed Action is anticipated to be short-term and is not 
expected to restrict access to or use of these rookeries, nor destroy or adversely modify critical habitat. 


Critical habitat (feeding) for leatherback sea turtles stretches along the California coast from Point Arena 
to Point Arguello east of the 3,000-meter depth contour; and 25,004 square miles (mi2) (64,760 square 
kilometers [km2]) stretching from Cape Flattery, Washington, to Cape Blanco, Oregon, east of the  
2,000-m depth contour. The Coos Bay WEA overlaps with a small portion of critical habitat for 
leatherback sea turtles (Figure 3-6). Very few leatherback sightings have been made in the vicinity of the 
WEA (NMFS 2012) and any displacement of prey species due to vessel transits and surveys conducted as 
part of the Proposed Action are anticipated to be short-term and temporary and are not anticipated to 
destroy or adversely modify critical habitat. 


Conclusion 


BOEM places BMPs, referred to as stipulations, in leases to protect the environment during the 
proposed activities (Appendix E). As a result of these BMPs and the nature of the proposed activities, 
the impacts on critical habitat and protected marine mammal and sea turtle species from site 
assessment and site characterization activities, noise from HRG surveys, collisions with project-related 
vessels, and entanglement in meteorological buoy moorings are anticipated to be negligible to 
moderate. The impacts of the Proposed Action are unavoidable; the viability of the resource is not 
threatened, and affected marine mammal and sea turtle populations would recover completely when 
BMPs are implemented. 


BOEM evaluates actual HRG survey equipment proposed for use when any future survey plan is 
submitted in support of any site characterization activities that could occur in the WEAs, and BOEM 
continues to reevaluate the BMPs as new information becomes available. 
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3.4.3 No Action Alternative Impacts 


Marine mammals and sea turtles in the Proposed Action Area are subject to a variety of ongoing 
anthropogenic impacts that overlap with the Proposed Action including collisions with vessels (ship 
strikes), entanglement, fisheries bycatch, anthropogenic noise, disturbance of marine and coastal 
environments, effects on benthic habitat, and climate change (Carretta et al. 2023; NMFS and USFWS 
2020a; 2020b). Climate change has the potential to impact the distribution and abundance of marine 
mammal prey due to changing water temperatures, ocean currents, and increased acidity (Meyer-
Gutbrod et al. 2021; Sydeman et al. 2015). Additionally, bottom trawling and benthic disruption have 
the potential to result in impacts on prey availability and distribution.  


Under this alternative, commercial leases would not be issued in the Oregon WEAs and the impacts on 
marine mammals and sea turtles from the Proposed Action would not occur. However, BOEM expects 
ongoing activities and planned actions to have continuing regional impacts on marine mammal and sea 
turtle species for the timeframe considered in this EA. 


3.5 COASTAL AND MARINE BIRDS  


3.5.1 Affected Environment 


The marine and coastal bird population off southern Oregon is both diverse and complex, being 
composed of as many as 170 species (eBird 2024). Of the many different types of birds that occur in this 
area, three groups are generally the most sensitive to the potential impacts of the Proposed Action: 
marine birds (e.g., grebes, alcids, gulls, terns, loons, albatrosses, storm-petrels, shearwaters, and 
cormorants), waterfowl (geese and ducks), and shorebirds (e.g., plovers and sandpipers). While some of 
these species breed in the area, others could spend their non-breeding or “wintering” period in the area 
or could simply pass through during migration. This analysis considers the Coos Bay and Brookings 
regions and their shorelines, the offshore cable routes, and WEAs. 


Several bird species that have the potential to occur within the Proposed Action Area are protected by 
the state and/or Federal governments due to declining populations and/or habitats. In addition, all 
native birds within the area are protected by the Migratory Bird Treaty Act (MBTA) of 1918, which is 
enforced by the USFWS. Special-status marine and coastal bird species found within the vicinity of the 
proposed activities are in Table 3-8. A discussion of birds expected to be in the Proposed Project Area, 
including a description of the threatened and endangered birds that could occur there, is available at 
Avian Affected Environment (boem.gov). 



https://www.boem.gov/sites/default/files/documents/renewable-energy/state-activities/Oregon%20EA_Avian%20Affected%20Environment.pdf
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Table 3-8: Special-Status Marine and Coastal Birds Within or Near the Proposed Action Area 


Common Name Scientific Name Federal Status State Status 
Brant Branta bernicla - OSS 
Harlequin duck Histrionicus histrionicus - OSS 
Black oystercatcher Haematopus bachmani BCC OSS 
Western snowy plover Charadrius nivosus nivosus T, BCC T 
Marbled godwit Limosa fedoa BCC - 
Red knot Calidris canutus BCC - 
Rock sandpiper Calidris ptilocnemis - OSS 
Lesser yellowlegs Tringa flavipes BCC - 
Willet Tringa semipalmata BCC - 
Marbled murrelet Brachyramphus marmoratus T E 
Scripps’s murrelet Synthliboramphus scrippsi BCC - 
Ancient murrelet Synthliboramphus antiquus BCC - 
Cassin’s auklet Ptychoramphus aleuticus BCC - 
Tufted puffin Fratercula cirrhata BCC OSS-C 
Western gull Larus occidentalis BCC - 
California least tern Sternula antillarum browni E E 
Caspian tern Hydroprogne caspia - OSS 
Laysan albatross Phoebastria immutabilis BCC - 
Black-footed albatross Phoebastria nigripes BCC - 
Short-tailed albatross Phoebastria albatrus E E 
Fork-tailed storm-petrel Hydrobates furcatus - OSS 
Leach’s storm-petrel Hydrobates leucorhous - OSS 
Murphy’s petrel Pterodroma ultima BCC - 
Hawaiian petrel Pterodroma sandwichensis E - 
Cook’s petrel Pterodroma cookii BCC - 
Buller’s shearwater Ardenna bulleri BCC - 
Pink-footed shearwater Ardenna creatopus BCC - 
Brandt’s cormorant Urile penicillatus BCC - 
Brown pelican Pelecanus occidentalis DE E 


Key: BCC = Bird of Conservation Concern; C = Candidate; DE = De-listed (formerly Endangered); E = Endangered; OSS = Oregon 
Sensitive Species; OSS-C = OSS–Critical; T = Threatened  


3.5.2 Proposed Action Impacts 


BOEM has conducted several NEPA reviews (e.g., BOEM (2022a), BOEM (2022b)) for offshore wind site 
assessment activities offshore the Pacific Coast that evaluate impacts on birds. This analysis incorporates 
some of the elements of those analyses while building upon them with specifics for the Oregon WEAs. 
The impacts on bird species considered in this EA would be similar to those considered in these recent 
reviews due to the similarity of impact-causing factors and of bird species composition. This section 
discusses the potential impacts of routine events associated with the preferred alternative on marine 
and coastal birds. IPFs for marine and coastal birds include (1) active acoustic sound sources, (2) vessel 
and equipment noise and vessel traffic, (3) underwater noise, (4) vessel attraction, (5) disturbance to 
nesting or roosting, (6) disturbance to feeding or modified prey abundance, (7) aircraft traffic and noise 
from surveys, (8) meteorological buoys, (9) trash and debris, and (10) accidental fuel spills. 
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3.5.2.1 Active Acoustic Sound Sources 


The primary potential for impact on marine and coastal birds from active acoustic sound sources is to 
marine birds and waterfowl that dive below the water surface and are exposed to underwater noise 
(Turnpenny and Nedwell 1994), including the marbled murrelet as well as other alcids, loons, 
cormorants, storm-petrels, shearwaters, petrels, grebes, and sea ducks. Among the threatened and 
endangered species, western snowy plovers are shorebirds that are unlikely to come into contact with 
HRG surveys. Marbled murrelets are more likely to come into contact with HRG surveys, as they forage 
offshore and feed by diving. The short-tailed albatross and Hawaiian petrel could occur in the area but 
generally feed by snatching prey from the sea surface. Only those species that dive are at risk of 
exposure to active acoustic sound sources since pulses are directed downward and are highly 
attenuated near the surface. In addition, active acoustic sound sources such as side-scan sonar and sub-
bottom profilers are highly directive (e.g., downward, toward the seafloor), with beam widths as narrow 
as a few degrees; this directivity and narrow beam width also diminishes the risk to bird species other 
than diving species. Because of these factors, other species of seabirds, waterfowl, and shorebirds 
would not be affected by active acoustic sound sources and are not discussed further for this IPF. 


Birds have a relatively restricted hearing range for airborne noise, from a few hundred hertz to about 
10 kHz (Dooling et al. 2000). Data regarding bird hearing range for underwater noise is limited; however, 
a recent study using psychophysics found that great cormorants (Phalacrocorax carbo) learned to detect 
the presence or absence of a tone while submerged (Hansen et al. 2017). The greatest sensitivity was 
found at 2 kHz, with an underwater hearing threshold of 71 dB re 1 μPa RMS. The hearing thresholds are 
comparable to seals and toothed whales in the frequency band 1–4 kHz, which suggests that cormorants 
and other aquatic birds make special adaptations for underwater hearing and make use of underwater 
acoustic cues (Hansen et al. 2017). Another recent study found that common murres (Uria aalge) 
reacted to underwater sound during experiments in a quiet pool (Hansen et al. 2020). The received 
sound pressure levels varied from 110 to 137 db re 1 μPa and both individual birds tested showed 
consistent reactions to sounds of all intensities (Hansen et al. 2020). 


Active acoustic sound sources usually have one or two (sometimes three) main operating frequencies. 
The frequency ranges for representative sources are 100 and 400 kHz for the side-scan sonar; 3.5, 12, 
and 200 kHz for the chirp sub-bottom profiler; and 240 kHz for the multibeam depth sounder. The low-
frequency underwater noise generated by several types of survey equipment (e.g., sub-bottom profilers) 
would fall within the airborne hearing range of birds, whereas noise generated by other types of survey 
equipment (e.g., side-scan sonar, depth sounders) is outside of their airborne hearing range, which 
could be more limited underwater, and should be inaudible to birds. 


Some marine birds and waterfowl, including gulls, terns, pelicans, and sea ducks, either rest on the 
water surface or shallow-dive for only short durations. Most of these birds would be resting on the 
water surface in the area surrounding survey vessels or would be dispersed; therefore, they would not 
come into contact with the active acoustic sounds. However, those birds that shallow-dive could come 
into contact with active acoustic sounds, with the majority of the sound energy directed toward the 
seafloor. Therefore, the energy level that these diving birds could be exposed to would be for such a 
short time and have a lower sound energy that it would result in a negligible impact. 


Diving marine birds and waterfowl such as alcids, loons, cormorants, storm-petrels, shearwaters, 
petrels, grebes, and sea ducks could be susceptible to active acoustic sounds generated from survey 
equipment, especially those species that would likely dive, rather than fly away from a vessel 
(e.g., grebes, loons, alcids, and some diving ducks). However, seismic pulses are directed downward and 
highly attenuated near the surface; therefore, there is only limited potential for direct impact from the 
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low-frequency noise associated with active acoustic sound sources to affect diving birds. In addition, 
active acoustic sound sources such as side-scan sonar and sub-bottom profilers are highly directive, with 
beam widths as narrow as a few degrees or narrower; the ramifications of this directionality include a 
lower risk of high-level exposure to diving birds that could forage close to (but lateral to) a survey vessel.  


Investigations into the effects of acoustic sound sources on seabirds are extremely limited; however, 
studies performed by Stemp (1985) and Lacroix et al. (2003) did not observe any mortality to the several 
species of seabirds studied when exposed to seismic survey noise; further, they did not observe any 
differences in distribution or abundance of those same species as a result of HRG survey activity. Based 
on the directionality of the sound and the low-frequency equipment used for HRG surveys, it is expected 
that there would be no mortality or life-threatening injury and little disruption of behavioral patterns or 
other non-injurious effects of any diving marine birds or waterfowl from this acoustic impact, resulting 
in a negligible impact. 


3.5.2.2 Vessel and Equipment Noise and Vessel Traffic 


The primary potential impacts on marine and coastal birds from vessel traffic and noise are from 
underwater vessel and equipment noise, attraction to vessels and subsequent collision or entanglement, 
disturbance to nesting or roosting, and disturbance to feeding or modified prey abundance (Schwemmer 
et al. 2011). Since all survey activities are performed from vessels, except for those conducted via 
aircraft, most survey activities have the potential to impact marine and coastal birds from vessel traffic 
and the associated vessel and equipment noise. 


3.5.2.3 Underwater Noise 


The sound generated from individual vessels can contribute to overall ambient noise levels in the marine 
environment on variable spatial scales. As stated above, birds have a relatively restricted hearing range, 
from a few hundred hertz to about 10 kHz (Dooling et al. 2000) for airborne noise, with few data 
available regarding bird hearing range for underwater noise. The survey vessels would contribute to the 
overall noise environment by transmitting noise through both air and water. Underwater noise 
produced by vessels is a combination of narrow-band (tonal) and broadband sound. Tones typically 
dominate up to about 50 Hz, whereas broadband sounds could extend to 100 kHz. According to Southall 
(2005) and Richardson et al. (1995), vessel noise typically falls within the range of 100–200 Hz. Noise 
levels dissipate quickly with distance from the vessel. The underwater noise generated from the survey 
vessels would dissipate prior to reaching the coastline and the shore/beach habitats of shorebirds, 
including the threatened western snowy plover. Because of the dissipation of underwater noise from 
survey vessels prior to reaching the shore/beach habitat, it is expected that underwater noise would 
produce negligible impacts on shorebird species, including the western snowy plover. 


Some marine birds—including gulls, terns, pelicans, albatrosses, shearwaters, and petrels, as well as the 
endangered short-tailed albatross and Hawaiian petrel—either rest on the water surface, skim the water 
surface, or shallow-dive for only short durations. Because of these behaviors, members of these families 
would not come in contact with underwater vessel and equipment noise generated from HRG survey 
vessels, or the contact would be for such a short time that it would result in little disruption of 
behavioral patterns or other non-injurious effects. Therefore, impacts on these marine birds (including 
the short-tailed albatross, and Hawaiian petrel) from vessel and equipment noise would be negligible. 


Diving marine birds and waterfowl—including the marbled murrelet as well as alcids, loons, grebes, 
cormorants, storm-petrels, shearwaters, petrels, and sea ducks—could be susceptible to underwater 
noise generated from HRG survey vessels and equipment. Site assessment-related surveys typically use 
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a single vessel. This level of vessel activity per survey event is not a significant increase in the existing 
vessel and equipment noise, the vessels are typically moving at slow speeds, and noise levels dissipate 
quickly with distance from the vessel. Therefore, impacts of underwater noise from survey vessels to the 
marbled murrelet and other diving marine birds and waterfowl are expected to be negligible. 


3.5.2.4 Vessel Attraction 


A single vessel is typically involved in a site assessment-related survey. This level of vessel traffic is not a 
significant increase over existing vessel traffic in nearshore or offshore waters. In addition, vessels 
performing surveys are relatively slow moving (approximately 7.4–11.1 km/hr [4–6 kn]), which allows 
for marine and coastal birds to easily move out of the way of survey vessels. 


The potential for bird strikes on a vessel is not expected to be significant to individual birds or their 
populations. However, several marine bird species, including members of the gulls, terns, albatrosses, 
storm-petrels, shearwaters, petrels, pelicans, and alcids, are generally attracted to offshore rigs and 
vessels. The attraction of some of these bird species is due to light attraction at night (Black 2005; 
Montevecchi 2006; Montevecchi et al. 1999; Wiese et al. 2001). However, some birds engage in ship 
following as a foraging strategy, especially with commercial or recreational fishing vessels. In addition, in 
an open environment like the ocean, objects are easy to detect and birds locate vessels easily from long 
distances and approach to investigate. Bird mortality has been documented as a result of light-induced 
attraction and subsequent collision with vessels. Birds exhibiting this behavior are typically alcids and 
petrels, with bird strikes typically occurring at night and occasionally resulting in mortality (Black 2005). 
In addition, alcids could also dive to escape disturbance, increasing their potential for collision with a 
vessel or gear in the water. Vessels will have down-shielded lighting to minimize the potential light 
attraction of birds (typical BMPs are listed below and in Appendix E). However, even if Marbled 
Murrelets or other birds were attracted to the survey vessels or dove near a survey vessel, there is a 
very low potential for either vessel collision or entanglement, since the vessels are moving relatively 
slowly at less than 4–6 kn (< 11.1 km/hr) and the gear is towed from 1 to 3.5 m (3.3 to 11.5 ft) below the 
surface. There is no empirical evidence indicating that these types of marine and coastal birds could 
become entangled in HRG survey gear despite the potential attraction to this gear. Given the low 
potential for collision or gear entanglement, the impacts are not expected to result in mortality or 
serious injury to individual birds and are therefore expected to have a negligible impact on these types 
of seabirds from vessel attraction. 


Shorebirds including the western snowy plover that reside along the shorelines are not known to be 
attracted to vessels. Therefore, there would not be any impacts on shorebirds from vessel attraction. 
The short-tailed albatross and Hawaiian petrel are members of Family Procellariidae, which are highly 
pelagic, and could be attracted to survey vessels offshore. However, as discussed above for other pelagic 
bird families, there is a low potential of impact from vessel collision or gear entanglement; therefore, 
the impacts are expected to be negligible to individual birds and their populations, as the short-tailed 
albatross and Hawaiian petrel are rarely present in the vicinity of the Oregon WEAs. 


3.5.2.5 Disturbance to Nesting or Roosting 


There is the potential for impact on marine and coastal birds from the potential disturbance of breeding 
colonies by airborne noise from vessels and equipment (Turnpenny and Nedwell 1994). Most marine 
and coastal bird species nest and roost along the shore and on coastal islands. Survey vessels for 
renewable energy projects are expected to make daily round trips to their shore base. 
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If a vessel approaches too close to a breeding colony, vessels could cause a disturbance to breeding 
birds, with the potential to adversely affect egg and nestling mortality. Surveys would not occur close 
enough to land to affect marine and coastal bird breeding colonies during survey activities. However, 
survey vessels are anticipated to transit from a shore base to offshore and return daily. The expectation 
is that this daily vessel transit would occur at one of the shore bases identified or at other established 
ports, which have established transiting routes for ingress and egress in the coastal areas and existing 
vessel traffic. Because of this existing vessel traffic, it is not anticipated that marine and coastal birds 
would roost in adjacent areas, or if they did already roost nearby, the addition of survey vessels would 
not significantly increase the existing vessel traffic such that there would be any noticeable effect. In 
addition, noise generated from the survey vessels and equipment would typically dissipate prior to 
reaching the coastline and the nesting habitats of coastal birds. Impacts of airborne vessel and 
equipment noise on nesting or roosting marine and coastal birds would be negligible. 


The western snowy plover is a ground nester along the shoreline. As discussed above, these taxa are not 
expected to nest in areas that would be disturbed by survey vessels transiting from port to offshore or 
coastal locations; therefore, there would be no impact on the nesting of these taxa. The marbled 
murrelet breeds inland in coastal old-growth forests and will not be impacted at their nesting sites. 
Short-tailed albatross and Hawaiian petrel do not breed near the Proposed Action Area; therefore, these 
species would not experience nesting impacts from survey activities. 


3.5.2.6 Disturbance to Feeding or Modified Prey Abundance 


Marine and coastal birds require specialized habitat requirements for feeding (Kushlan et al. 2002). 
Survey vessel and equipment noise could cause pelagic bird species, including gulls, terns, jaegers, 
alcids, pelicans, storm-petrels, albatrosses, shearwaters, and petrels, to be disturbed by the survey 
vessel and equipment noise and relocate to alternative areas, which could result in a localized, 
temporary displacement and disruption of feeding. These alternative areas may not provide food 
sources (prey) or habitat requirements similar to that of the original (preferred) habitat and could result 
in additional energetic requirements expended by the birds and diminished foraging opportunity. 
However, it is expected that if these species temporarily moved out of the area it would be limited to a 
small portion of a bird’s foraging range, and it would be unlikely that this temporary relocation would 
affect foraging success. Impacts on pelagic birds from disturbance associated with vessel and equipment 
noise would be negligible. 


Coos Bay and the southern Oregon coastline are extremely important for transient shorebirds during 
both northbound and southbound migrations. Possible indirect impacts on marine and coastal birds 
from vessel and equipment noise could include relocation of some prey species, which is primarily linked 
to seasonality. During their annual migrations, a number of marine and coastal birds have specific 
stopover locations for species-specific foraging to accumulate fat reserves. Because of the noise 
produced from survey vessels, there is the potential for an indirect impact of modified prey abundance 
and distribution that migrating birds rely on for the accumulation of fat reserves to fuel their migration, 
which could result in additional energetic requirements for the migrating birds. However, it is unlikely 
that bird prey species would be affected by survey vessels to a level that would affect foraging success. 
As noted previously, surveys would not take place within coastal nearshore areas or within bays 
(e.g., Coos Bay). If prey species exhibit avoidance of the area in which a survey is performed, it is 
expected to be limited to a very small portion of a bird’s foraging range and for a limited duration. 
Therefore, there is the potential for minor, temporary displacement of species from a portion of 
preferred feeding grounds during migration and minor, short-term displacement of marine and coastal 
bird species from non-critical activities during non-migration seasons resulting in minor impacts. 
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Western snowy plovers feed along the shoreline and would not be impacted by vessel and equipment 
noise. Marbled murrelets and brown pelicans forage in nearshore waters and could be temporarily 
displaced from preferred foraging areas by transiting vessels. Short-tailed albatrosses and Hawaiian 
petrels are only present while on long-distance foraging trips or during the non-breeding season and 
would experience temporary displacement. This would be limited to a very small portion of a bird’s 
foraging range. It is unlikely that this temporary relocation resulting from survey vessel noise would 
affect foraging success of short-tailed albatrosses and Hawaiian petrels. 


3.5.2.7 Aircraft Traffic and Noise 


Potential impacts on marine and coastal birds from aircraft traffic include noise disturbance and 
collision. Noises generated by project-related survey aircraft that are directly relevant to birds include 
airborne sounds from passing aircraft for both individual birds on the sea surface and birds in flight 
above the sea surface. Both helicopters and fixed-wing aircraft generate noise from their engines, 
airframe, and propellers. The dominant tones for both types of aircraft are generally below 500 Hz 
(Richardson et al. 1995) and are within the airborne auditory range of birds. Aircraft noise entering the 
water depends on aircraft altitude, the aspect (direction and angle) of the aircraft relative to the 
receiver, and sea surface conditions. The level and frequency of sounds propagating through the water 
column are affected by water depth and seafloor type (Richardson et al. 1995). Because of the expected 
airspeed (250 km/hr [135 kn]), noise generated by survey aircraft is expected to be brief, and birds could 
return to relaxed behavior within 5 minutes of the overflight (Komenda-Zehnder et al. 2003); however, 
birds can be disturbed up to 1 km (0.6 mi) away from an aircraft (Efroymson et al. 2000). 


The physical presence of low-flying aircraft can disturb marine and coastal birds, including those on the 
sea surface as well as in flight. Behavioral responses to flying aircraft include flushing the sea surface 
into flight or rapid changes in flight speed or direction. These behavioral responses can cause collision 
with the survey aircraft. However, Efroymson et al. (2000) reported that the potential for bird collision 
decreases for aircrafts flying at speed greater than 150 km/h.  


Considering the relatively low numbers of aerial surveys, along with the short duration of potential 
exposure to aircraft-related noise, physical disturbance, and potential collision to marine and coastal 
birds, it is expected that potential impacts from this activity would range from negligible to minor. 


3.5.2.8 Meteorological Buoys 


Potential impacts on marine and coastal birds from meteorological buoys include noise 
disturbance/lighting, collisions, loss of habitat, and decommissioning. Noise and other disturbance 
generated by the installation or decommissioning of meteorological buoys are expected to be short-
term and localized, resulting in negligible impacts on birds. Because buoy height is anticipated to be up 
to approximately 12 m (40 ft) above the ocean surface, collisions with buoys are unlikely. Although 
seabirds, including terns, gulls, and cormorants could roost on buoys, roosting on buoys does not pose a 
threat to these birds. Thus, overall impacts on birds from meteorological buoys are expected to be 
negligible. Although it is possible that peregrine falcons could use a buoy as a perch to opportunistically 
prey on seabirds, this predation would be expected to have a negligible impact on birds overall. 


Due to their excellent vision, birds flying during daytime hours are unlikely to collide with meteorological 
buoys. However, birds that are night-flying or flying under other conditions that would impair their 
vision could potentially collide with meteorological buoys, leading to injury or death. Managing the type 
of lighting present on the buoys can minimize collisions. 
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Because the meteorological buoys would be 18–32 mi from the shoreline, the chances of birds colliding 
with the buoys would be rare, resulting in minor impacts on marine and coastal bird populations. 
Because the meteorological buoys would be removed after the site assessment activities are concluded 
or at the end of the lease, any impacts on birds from the buoys would be temporary and thus negligible. 


3.5.2.9 Trash and Debris 


Plastic is found in the surface waters of all the world’s oceans and poses a potential hazard to marine 
birds through entanglement or ingestion (Laist 1987). The ingestion of plastic by marine and coastal 
birds can cause obstruction of the gastrointestinal tract, which can result in mortality. Plastic ingestion 
can also include blockage of the intestines and ulceration of the stomach. In addition, plastic 
accumulation in seabirds has also been shown to be correlated with the body burden of polychlorinated 
biphenyls (PCBs), which can cause lowered steroid hormone levels and result in delayed ovulation and 
other reproductive problems (Pierce et al. 2004). 


Site characterization activities could generate trash comprising paper, plastic, wood, glass, and metal. 
Most trash is associated with galley and offshore food service operations. However, for the past several 
years, companies operating offshore have developed and implemented trash and debris reduction and 
improved handling practices to reduce the amount of offshore trash that could potentially be lost into 
the marine environment. These trash management practices include substituting paper and ceramic 
cups and dishes for those made of Styrofoam, recycling offshore trash, and transporting and storing 
supplies and materials in bulk containers when feasible, and have resulted in a reduction of accidental 
loss of trash and debris. In addition, all authorizations for shipboard surveys would include guidance for 
marine debris awareness. The guidance would be similar to BSEE’s Notice to Lessees (NTL) No. 2015-G03 
(“Marine Trash and Debris Awareness and Elimination”) or any NTL that supersedes this NTL. Therefore, 
the amount of trash and debris dumped offshore would be expected to be minimal, as only accidental 
loss of trash and debris is anticipated, some of which could float on the water surface. Therefore, 
impacts from trash and debris on marine and coastal birds, as generated by site characterization vessels 
or sampling and other site characterization related activities, would be negligible. See Appendix E for 
Best Management Practices to Minimize Marine Trash and Debris. 


3.5.2.10 Impacts of Accidental Fuel Spills 


If the accident occurred in nearshore waters, shorebirds (including western snowy plovers), waterfowl, 
and coastal seabirds (such as alcids [including marbled murrelets] gulls, terns, loons, pelicans, 
cormorants, and grebes) could be impacted either directly or indirectly. Direct impacts would include 
physical oiling of individuals. The effects of oil spills on coastal and marine birds include the potential of 
tissue and organ damage from oil ingested during feeding and grooming from inhaled oil, and stress that 
could result in interference with food detection, predator avoidance, homing of migratory species, and 
respiratory issues. 


Indirect effects could include oiling of nesting and foraging habitats and displacement to secondary 
locations. The potential of a vessel collision occurring is quite low, with the potential for a resultant spill 
even lower. Impacts on birds from accidents are unlikely; however, if they occur, there could be possible 
impacts on their food supply. Impacts on shorebirds, waterfowl, and marine bird species would range 
from negligible to minor depending on timing and location. Since the populations of the western snowy 
plover and marbled murrelet are already in peril, if an accidental fuel spill occurred that affected any of 
these species or their food supply, there would be a moderate impact on these species since birds are 
very susceptible to oiling impacts. 
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If the accidental event occurred in offshore waters, fuel and diesel would float on the water surface. 
There is potential for oceanic and pelagic seabirds, such as alcids, storm-petrels, albatrosses, 
shearwaters, and petrels, to be directly and indirectly affected by spilled diesel fuel. Impacts would 
include oiling of plumage and ingestion (resulting from preening). Indirect impacts could include oiling of 
foraging habitats and displacement to secondary locations. The potential of a vessel collision occurring is 
quite low, with the potential for a resultant spill even lower. Impacts on oceanic and pelagic birds from a 
spill incident involving survey vessels within offshore waters would range from negligible to minor. 
However, since populations of short-tailed albatross and Hawaiian petrel are already imperiled, if an 
accidental fuel spill occurred that affected them, there would be a moderate impact on that species 
since birds are susceptible to oiling impacts. 


3.5.2.11 Measures to Minimize Potential Adverse Impacts on Birds 


To minimize the potential for adverse impacts on birds, BOEM has developed measures to reduce or 
eliminate the potential risks to or conflicts with specific environmental resources. If leases or grants are 
issued, BOEM may require the lessee to comply with these measures, as deemed appropriate at the 
time of review, through lease stipulations. The following measures are intended to ensure that the 
potential for adverse impacts on birds is minimized, if not eliminated. 


1. All vessels associated with survey activities (transiting [i.e., traveling between a port and the 
survey site] or actively surveying) must comply with the vessel strike avoidance measures 
specified in Appendix E-9.2 and travel at speeds of 10 knots or less within the Action Area. The 
only exception is when the safety of the vessel or crew necessitates deviation from these 
requirements. If any such incidents occur, they must be reported as outlined below under 
Reporting Requirements (BMP 7). The Vessel Strike and Disturbance Avoidance Zone for birds is 
defined as 100 meters from any surface-sitting birds including federally listed species under the 
ESA (e.g., Marbled Murrelet and Short-tailed Albatross). If surface-sitting birds are sighted 
within the operating vessel’s forward path, the vessel operator must slow down to 4 kn (unless 
unsafe to do so) and steer away as possible. The vessel may resume normal operations once the 
vessel has passed the individual or flock.  


2. During times of year when numbers of birds are known to occur in the survey area, vessels must 
avoid transiting through areas of visible aggregations, especially for species that can occur in 
numbers including alcids, albatrosses, shearwaters, storm-petrels, and cormorants. If 
operational safety prevents avoidance of such areas, vessels must slow to 4 kn while transiting 
through such areas. 


3. Vessels transiting to and from the proposed lease area and investigating potential cable export 
routes must stay a minimum of 500 m from the offshore rocks that comprise the Oregon Islands 
National Wildlife Refuge, which hosts large colonies of nesting seabirds, including common 
murres, tufted puffins, and pigeon guillemots. These areas should be avoided during the 
breeding and post-fledging periods when nesting seabirds are most likely to be present.  


4. The lessee will use only red flashing strobe-like lights for aviation obstruction lights and must 
ensure that these aviation obstruction lights emit infrared energy within 675–900 nanometers 
wavelength to be compatible with Department of Defense night vision goggle equipment. 


5. Any lights used to aid marine navigation by the lessee during construction, operations, and 
decommissioning of a meteorological buoys must meet USCG requirements for private aids to 
navigation (Form CG-2554). 


6. For any additional lighting not described in (4) or (5) above, the lessee must use such lighting 
only when necessary; turn off deck and interior lights when not in use; hood lighting downward, 



https://homeport.uscg.mil/Lists/Content/Attachments/1659/CG-2554%20Private%20Aids%20To%20Navigation%20Application.pdf
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when possible, to reduce upward illumination and illumination of adjacent waters; use black-out 
curtains in vessels in windows; and minimize use of high-intensity lighting, steady-burning, or 
bright lights such as sodium vapor, quartz, halogen, or other bright spotlights that exceed a color 
temperature of 2,700 degrees Kelvin. 


7. Lessees must report all injured or dead birds and bats found on vessels and structures during 
construction, operations, and decommissioning to the Injury & Mortality Reporting (IMR) system 
following a standardized template and workflow protocols (including photographs of carcasses 
to be uploaded to IMR) by BOEM and the USFWS, ideally no more than 72 hours after the 
sighting. Any identified causes (e.g., lighting) should be rectified to the extent practicable. If 
practicable, the lessees must carefully collect the dead specimen and preserve the material in 
the best possible state, contingent on the acquisition of any necessary wildlife permits and 
compliance with the lessees’ health and safety standards. Additionally, lessees must submit 
quarterly reports documenting any dead or injured birds or bats found on vessels and structures 
during construction, operations, and decommissioning in the previous quarter. Carcasses with 
Federal or research bands must be reported to the U.S. Geological Survey’s Bird Band 
Laboratory. 


8. Anti-perching devices must be installed on the meteorological buoys to minimize the attraction 
of birds. 


Conclusion 


Overall, impacts on birds would be negligible. The construction, presence, and decommissioning of 
meteorological buoys would pose minimal threats to birds. Loss of water column habitat, benthic 
habitat, and associated prey abundance are expected to have negligible impacts because of the small 
area affected by buoys. Impacts on birds in coastal waters from vessel traffic are expected to be 
negligible due to the amount of existing vessel traffic. Impacts on birds from site characterization 
surveys are expected to be negligible. Impacts on birds from trash or debris releases and from accidental 
fuel spills would be moderate for species that have special-status designations and are susceptible to 
spills, but since it is an accidental impact and unlikely to happen, the impact on birds in general are 
expected to be negligible. Potential noise impacts from meteorological buoy deployment could have 
localized, short-term minor impacts on birds foraging near or migrating through the construction site, 
and noise impacts from decommissioning are expected to be negligible. The risk of collision with a 
meteorological buoy would be negligible because of buoy height and distance from shore. Additionally, 
lessees operating on the OCS can reduce impacts on birds by following the BMPs (Appendix E).  


3.5.3 No Action Alternative Impacts 


Coastal and marine birds in the geographic analysis area are subject to a variety of ongoing human-
caused impacts that overlap with the Proposed Action, including fisheries bycatch in gillnet and other 
fisheries, oil spills, various contaminants, plastics pollution, anthropogenic noise, habitat destruction, 
introduced predators, disturbance of marine and coastal environments, and climate change. Many 
coastal and marine bird migrations cover long distances, and these factors can have impacts on 
individuals over broad geographical scales. Climate change has the potential to impact the distribution 
and abundance of coastal and marine bird prey due to changing water temperatures, ocean currents, 
and increased acidity. 


Under this alternative, commercial leases and grants would not be issued in the Coos Bay and Brookings 
WEAs. However, BOEM expects other ongoing activities and planned actions to have continuing regional 



https://ecos.fws.gov/imr/welcome

https://www.pwrc.usgs.gov/bbl/

https://www.pwrc.usgs.gov/bbl/
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impacts on coastal and marine birds during the timeframe considered in this EA. Impacts from urban 
development and increasing air, vessel, and onshore traffic will continue to contribute to climate change 
and will have negative impacts on coastal and marine birds. Implementation of the No Action 
Alternative would not meaningfully reduce ongoing impacts on coastal and marine birds from existing 
and potential future actions. The largest ongoing contributors to impacts on coastal and marine birds 
and bats stem from habitat destruction, disturbance of marine and coastal environments, and 
commercial and recreational fishing activities, primarily through bycatch. 


3.6 SOCIOECONOMICS 


3.6.1 Affected Environment 


The area of potential socioeconomic effects from site assessment and site characterization activities in 
the Oregon WEAs includes Coos, Curry, and Lincoln counties. This affected environment for 
socioeconomics was selected due to proximity to the WEAs—within 90 mi of the Oregon WEAs (Figure 
3-7) and the likelihood that activities associated with the Proposed Action would be based in these 
ports. Although Winchester Bay, Reedsport, and Florence ports are also within 90 mi or less of the 
Oregon WEAs, they are in Douglas and Lane counties. Douglas and Lane counties are primarily spatially 
inland and any change to port utilization would have negligible overall impact on socioeconomics in 
those counties.  


3.6.1.1 Counties 


Coos County has a total of 1,596 mi2 on Oregon’s southern coast north of Curry County and south of 
Douglas County. It is known as a working-class area reliant on resource-based economies, and an 
Indigenous cultural history (Smith and Masterson 2013). Important features of Coos County include 
Coos Bay, Oregon’s largest estuary and deepest bay on the Pacific Coast between Seattle and San 
Francisco, and the Coos Bay Rail Line, established in the 1800s, which connects regional manufacturers 
to the nation’s rails system.  


Curry County has a total of 1,627 mi2 on Oregon’s southern coast north of Del Norte County, California, 
and south of Coos County, Oregon. Curry County is a resource-based economy with connections to the 
Rogue River and Siskiyou National Forest. Recreational activities include windsurfing at Floras Lake, 
hiking forests and beaches, and sightseeing (Travel Curry County 2024).  


Lincoln County has a total of 980 mi2 on Oregon’s northern coast north of Lane County and south of 
Tillamook County. Travel (primarily tourism), trade, health services, and construction are the primary 
industries in Lincoln County (Bureau of Economic Analysis 2024). The Port of Newport, situated within 
the county, is one of the two major fishing ports of Oregon (along with Astoria) and ranks in the top 
20 fishing ports in the U.S. 


Coos, Curry, and Lincoln counties have smaller workforces, higher unemployment rates, and lower per 
capita income when compared to statewide data. Total employment is the lowest in Curry County. Coos, 
Curry, and Lincoln counties’ population and labor statistics are detailed in Table 3-9. 
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Figure 3-7: Ports within 90 Miles of the Brookings and Coos Bay WEAs 


 


Table 3-9: Population, Labor Force, and Employment Statistics 


Area Population* Labor Force 
Participation Rates 


Total 
Employment* 


Unemployment 
Rate 


Per Capita 
Income* 


Coos County 64,990 49.1% 18,020 4.4% $31,824 
Curry County 23,447 43.7% 5,343 4.4% $34,302 
Lincoln County 50,813 47.9% 13,733 4.1% $32,776 
Oregon 4,240,137 62.3% 1,575,613 3.4% $37,816 


Source: State of Oregon Employment Department (2024), data for 2021; *U.S. Census Bureau (2022; 2023) Census Quick Facts, 
Population data for 2022, Employment for 2021; Labor Force percentages from State of Oregon Employment Dept. (2022). 
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NOAA (2022) defines the total ocean economy as all ocean economic activities—living resources, marine 
construction, ship and boat building, marine transportation, offshore mineral extraction, and tourism 
and recreation—within a defined U.S. geography. Coos, Curry, and Lincoln counties’ total ocean 
economy employment and wages are detailed in Table 3-10. 


Table 3-10: Ocean Economy Employment and Wages 


Area % of Total 
Economy Employed % of total county 


employment* Wages ($ millions) Wages per Employee 


Coos County 14.4% 3,252 18% $111.5 $34,281 
Curry County 19.2% 1,259 23.6% $32.4 $25,744 
Lincoln County 26.1% 4,574 33.3% $145.5 $31,818 
Oregon 2.1% 40,248 2.6% $1,700 $42,974 


Source: NOAA 2022, data from 2021; *total employment from Table 3-9 divided by ocean economy number of individuals 
employed.  


The total ocean economy provides a large portion of the total employment in Coos and Curry counties 
compared to the statewide data. The total ocean economy provides 3.4% of total county employment in 
Lincoln County, which is similar to statewide data. The amount of total ocean economy was less than the 
state average in Lane and Douglas counties (NOAA 2022) and as such, these counties are not further 
analyzed in this section.  


Coos County ocean-related jobs make up 14.4% of employment, 19.2% of employment in Curry County, 
and 26.1% of employment in Lincoln County, compared to 2.1% statewide. Ocean economy wages per 
employee are well below the coastal statewide average in Curry and Lincoln counties and modestly 
below Coos County.  


Recreation and tourism are the primary ocean economy sectors in Coos, Curry, and Lincoln counties. 
Tourism and recreation include eating and drinking establishments, hotels, marinas, boat dealers and 
charters, campsites and RV parks, science water tours, and recreational fishing (NOAA 2022), which is 
further explained in Section 3.8. The ocean economy sector in “other” for Coos and Curry counties 
includes representation from marine construction, ship and boat building, offshore mineral extraction, 
or non-categorized data. In contrast, living resources is the next highest industry sector for Lincoln 
County. Living resources includes commercial fishing, fish hatcheries, aquaculture, and seafood 
processing and seafood markets (NOAA 2022), which is further examined in Section 3.7. Coos, Curry, 
and Lincoln counties’ ocean economy sectors are detailed in Table 3-11. 


Table 3-11: Ocean Economy by Sector in 2021 


Area Living Resources Tourism & Recreation Marine Transportation Other** 
Coos County 6.7% 80.4% 1.1% 11.9% 
Curry County * 89.5% * 10.5% 
Lincoln County 7.4% 90.1% * 2.3% 
Oregon 5.9% 59.2% 28.3% 6.6% 


Key: * = unavailable information; ** = Data classified as “other” contains information that is aggregated. 
Source: NOAA 2022  
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3.6.1.2 Ports  


A lessee may use one of the many ports in southern Oregon to perform activities associated with the 
Proposed Action,2 such as characterizing a lease site (e.g., installation of meteorological buoys), 
conducting resource surveys (e.g., meteorological and oceanographic data collection), or testing 
installation of various technology. However, Musial et al. (2019) identified the ports of Coos Bay and 
Astoria as potential installation sites, which will be furthered examined in the project-level EIS and not 
appliable to the activities of the Proposed Action in this EA.  


Port facilities and capacity to support the activities, such as site assessments and site characterizations, 
are associated with the Proposed Action are assessed below. This section describes and summarizes the 
location, facilities, vessel accommodations and restrictions (shoreside and marine), interests, and 
employment capacity for Newport (Yaquina), Waldport, Coos Bay, Bandon, Port Orford, Brookings, 
Crescent City, and Humboldt (Eureka) (See Table 3-12). Except for Waldport (Port of Alsea),3 maps for 
each port are in Appendix F.  


The Port of Port Orford, Oregon 


Port Orford is on Oregon’s coast, 250 mi south of the Columbia River and 390 mi north of San Francisco 
Bay. Port Orford facilities include almost three acres of dock area and two large-capacity hydraulic 
cranes to lift boats from the water for repairs and/or storage and removing fish catches from boats. The 
turning basin at Port Orford is 340 ft long, 100 ft wide, and 16 ft deep. The extension to locally 
constructed breakwater is 550 ft long (USACE 2024a). Port Orford is home to many commercial 
fishermen and used as a “harbor of refuge” during severe storms (USACE 2024a). About 150 fishing and 
private boats, ranging from 20 to 40 ft in size, use the dock each year. Although not situated directly on 
the Port of Port Orford, the Oregon State University (OSU) Port Orford Field Station—part of OSU’s 
coast-wide Marine Studies Initiative—supports research such as SCUBA surveys, hook-and-line (catch 
and release) surveys of fish populations, and remotely operated vehicles (ROV) and oceanographic 
monitoring (OSU c2024). The Port of Port Orford has a five-volunteer Commissioners Board, one general 
manager, and four part-time crane operators (Port of Port Orford 2024). 


The Port of Brookings Harbor, Oregon 


The Port District of Brookings Harbor covers an area of 400 mi2 reaching from the mouth of the Chetco 
River to the Oregon-California border, north to the drainage of the Pistol River, and east to the Curry-
Josephine County line. Commercial boat basin access is 200 ft long, 100 ft wide, and 12 ft deep (USACE 
2024b). Details about the location and entrance channel are available on the USACE website (USACE 
2024b). 


The Port of Brookings has two large boat basins, one for commercial fishing boats and the other for 
sport boats, and a public boat launching ramp. There are four fish receiving docks and a sea-going barge 
dock for lumber loading and storage, as well as a U.S. Coast Guard Station and a privately owned marina. 
The Port of Brookings has more than 502 moorage slips, 280 passable days per year, it is classified as a 
shallow-draft harbor, and has more than 31,000 bar crossings and 95,000 recreational users annually 
(Port of Brookings Harbor 2024).  


 
2 Winchester Bay/Reedsport, Florence, and Waldport do not have facilities, meet depth or drift requirements, or have federally maintained 
navigation projects to support offshore wind development. Additionally, the aforementioned ports are in Lane and Douglas counties, where the 
amount of total ocean economy was less than the state average (in contrast to Curry, Coos, and Lincoln counties) and as such, these counties 
are not further analyzed in this section.  
3 The Port of Alsea in Waldport is not suitable for the Proposed Action and does not have USACE maps available.  
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Table 3-12: Summary of Port-Critical Components Often Associated with Vessels Carrying Out 
Proposed Action Activities 


Port Miles from 
WEA* Vessel restrictions Vessel 


accommodations Port interests Employed* Impact 
category 


Port of Port 
Orford 


70 from Coos 
Bay; 36 from 


Brookings 


No shoreside 
capacity, vulnerable 
to southern storms, 


shallowness 


None Commercial 
(boats < 40 ft) 4 (FTE) Negligible 


Port of 
Brookings 23 


Shallowness, jetties, 
narrow entrance, no 


maintenance 
facilities 


Few Recreational 7 Negligible 


Port of 
Bandon 47 Shallowness, jetties, 


narrow entrance Medium 


Recreational and 
commercial 
fishing, and 


tourism 


4 Negligible  


Port of 
Coos Bay 40 


Conflict of industrial 
and privately owned 


uses, few 
maintenance 


facilities 


Medium-High 
Commercial, 


Recreation, and 
Industrial 


31 Minor 


Port of 
Waldport/ 
Alsea 


61 


Shallowness, no 
jetties, narrow 


entrance and placed 
on the Bay 


None Recreational 3 (FTE) Negligible 


Port of 
Newport 
(Yaquina 
Bay) 


74 n/a Medium-High to 
High 


Commercial, 
Recreational, 


Industrial, and 
Institutional** 


28 Minor 


Port of 
Crescent 
City  


32 


Shallowness, jetties, 
narrow entrance, no 


maintenance 
facilities 


None Recreation and 
Tourism 14 (FTE) Negligible 


Port of 
Humboldt 
Bay 
(Eureka)  


88 from 
Brookings; 23 
from Lease areas 
OCS-P 0561 and 
OCS-P 0562 in 
California 


Conflict of industrial 
and privately owned 


uses, few 
maintenance 


facilities, precarious 
channel conditions 


Medium to 
Medium-High 


Commercial, 
Recreation, and 


Industrial 
6 Minor 


Key: * = Employment of full-time equivalents (FTE) numbers are estimates from port websites and staff directories; ** = 
“Institutional” refers to both or either university and/or Federal government research physical (dock space or vessels) and/or 
human capital.  


Sources: Crescent City Harbor District 2018; Humboldt Bay Harbor 2023; Port of Alsea 2024; Port of Bandon 2024; Port of 
Brookings Harbor 2024; Port of Coos Bay 2024; Port of Newport 2024; Port of Port Orford 2024; USACE 2024a; 2024b; 
2024c; 2024d; 2024e; 2024f; 2024g.  


The Port of Brooking Harbor has a five-volunteer Commissioners Board, which is responsible for all 
activities at the port. The port also employs six staff to manage the harbor, office, fuel dock, and 
beachfront RV park (Port of Brookings Harbor 2024).  







Commercial Wind Lease and Grant Issuance and Site Assessment Activities 2024 – Oregon Wind Energy Areas 


 65 


The Port of Bandon, Oregon  


The Port of Bandon is on the Oregon Coast between the Port of Port Orford and The Port of Coos Bay, 
225 miles south of the Columbia River and 420 miles north of San Francisco Bay. It encompasses two 
jetties at the mouth of the Coquille River with a 1.3 miles navigation channel from the river to the Pacific 
Ocean (USACE 2024c). Details about the entrance channel depth are available on the USACE website 
(USACE 2024c). 


The Port of Bandon offers marina facilities, service to commercial and recreational fishing vessels, a 
refurbished fish processing plant, fish cleaning stations, and a scenic Riverwalk and boardwalk (Port of 
Bandon 2024). The Port of Bandon is governed by five Board of Commissioners and four staff (Port of 
Bandon 2024).  


The Port of Coos Bay, Oregon 


The Port of Coos Bay is on the Oregon Coast 200 mi south of mouth of Columbia River and 445 mi north 
of San Francisco Bay; it is about 13 mi long and 1 mi wide, with an area at high tide of about 15 mi2. The 
Port of Coos Bay has three channels: (1) from the Pacific Ocean to river mile 1, the channel is 700 ft wide 
and 47 ft deep; (2) from Coos Bay to Millington, there is a channel 2 mi long, 150 ft wide, and 22 ft deep; 
and (3) from deep water in Coos Bay to Charleston, the channel is 3,200 ft long, 150 ft wide, and 17 ft 
deep (USACE 2024d). 


The Port of Coos Bay offers public access for fishing and harbor crafts, three lumber docks, and several 
seafood receiving stations. It also owns a 200-ft dock on the Isthmus Slough, a barge slip, and two small-
boat basins capable of mooring 250 fishing and recreation craft (USACE 2024d). There are several 
industrial and private interests within the Port of Coos Bay, as follows: 


• North Bend and Empire (industrial) privately owned mill and lumber docks and oil terminals 


• North Split (industrial) T-dock and wood chip loading facility 


• Charleston (commercial) receipt of fresh fish and shellfish, and several seafood receiving and 
processing plants 


• Joe Ney Slough (private) floating moorage for mooring about 50 fishing vessels 


• Jordan Cove (industrial) 248 ft long dock for wood chip ships. 


Oregon International Port of Coos Bay is designated as a state port; consequently, members of the 
Board of Commissioners are appointed by the governor and confirmed by the Oregon Senate for 4-year 
terms. There are 12 port staffers, 16 marina staff, including maintenance personnel in Charleston, and 
18 staff supporting the adjacent Coos Bay Rail Line (Port of Coos Bay 2024).  


The Port of Alsea, Waldport, Oregon  


The Port of Alsea is the Alsea River Bay approximately one mile from the Pacific Ocean in Waldport, 
Oregon. Although it is considered an “ocean port,” it is on a small bay of the river. The port is primarily 
used for recreation and tourism, providing boat and motor rentals, kayaking dock, and launch ramps 
(Port of Alsea 2024). It is governed by a Board of Commissioners and has two full-time staff and two 
part-time seasonal staff. The port’s location, depth, and ocean access are not suitable to accommodate 
the Proposed Action (Oregon State Marine Board 2024; Port of Alsea 2024) and is not presented in 
Appendix F.  
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The Port of Newport (Yaquina Bay), Oregon  


The Port of Newport is on the central Oregon Coast in the City of Newport and encompasses 
approximately 59 mi2. The Port of Newport has an access channel that is 2,035 ft long, 100 ft wide, and 
10 ft deep (USACE 2024e). The Port of Newport has two berths: one is 435 ft long and the second one is 
520 ft long, capable of serving ocean-going vessels at McLean Point on the northern side of the bay. Port 
of Newport has a public wharf with 300 ft of frontage for servicing fishing boats and maintains 
510 berths for mooring commercial and sport fishing vessels.  


There are about 210 slips and berths for commercial fishing vessels on the northern side of Yaquina Bay, 
and a separate marina for 450 recreational fishing boats on the southern side of Yaquina Bay (Port of 
Newport 2024). On the southern side of the bay, about 1.2 mi above the entrance, the Port of Newport 
has constructed the South Beach Marina, with a 600-pleasure craft and shallow-draft fishing boat 
capacity. The marina provides shelter for 232 boats and is maintained by the Port of Newport to a depth 
of 10 ft. In collaboration with the Marine Science Center at OSU, a 220-ft pier is maintained for docking 
large and small research vessels, as well as a 100-ft float for docking small boats above the port entrance 
(USACE 2023). The Port of Newport has robust staff compromised of several port managers, including 
those with specialized financial and operation roles, separate teams of commercial and recreational 
marina staff, RV park staff, international terminal staff, and at least two NOAA-employee liaisons (Port 
of Newport 2024).  


Crescent City Harbor, California 


Upon review of all ports within 90 mi of the WEAs, Crescent City in Del Norte County had the least ability 
to support activities associated with the Proposed Action, and thereby is not included in the analysis. 
The Port of Crescent City identified “supporting wind farm development” in their strategic plan 
(Crescent City Harbor District 2018), but it has little to no physical capacity (infrastructure or 
geophysical) and few socioeconomic abilities (e.g., harbor staffing) to support activities associated with 
the Proposed Action. Details about Crescent City Harbor activities and employment is available on their 
website. Details about the location and entrance channel are available on the USACE website (USACE 
2024f). 


The Port of Humboldt Bay, California  


The Port of Humboldt Bay (Humboldt Harbor) is on the northern California coast approximately 225 nm 
north of San Francisco and approximately 156 nm south of Coos Bay, Oregon. Humboldt Bay is the only 
harbor between San Francisco and Coos Bay with deep-draft channels large enough to permit the 
passage of large commercial ocean-going vessels. The Bar and Entrance Channel is approximately 
8,500 ft long and 500 to 1,600 ft wide, with a congressionally authorized depth of 48 ft mean lower low 
water and an allowable over-depth of 3 ft. The Humboldt Harbor staff oversees and promotes several 
projects and programs, such as dredging, retention and improvement of commercial fishing facilities, 
improvement of transportation and maritime facilities, pilotage licensing, oil spill co-op coordination, 
shoreline protection projects, mariculture, and aquaculture. Humboldt Bay Harbor and Recreation and 
Conservation District has approximately six full-time personnel (Humboldt Bay Harbor 2024). 


3.6.2 Proposed Action Impacts 


3.6.2.1 Counties 


Temporary increases in employment from Proposed Action activities, such as surveying, buoy 
fabrication, and construction could occur in various local economies associated with onshore- and 



https://www.spn.usace.army.mil/Missions/Projects-and-Programs/Current-Projects/Crescent-City-Harbor-/
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offshore-related industries in Coos, Curry and Lincoln counties, Oregon. However, BOEM expects any 
impacts on employment, population, and the local economies in and around these counties to be short-
term and imperceptible, and thus negligible. An analysis of similar projects on the East Coast (BOEM 
2014) found that the small number of workers (approximately 10–20 people) directly employed in site 
characterization surveys is insufficient to have a perceptible impact on local employment and 
population. 


No ports in Curry County can adequately support the activities performed in a site characterization or 
assessment and therefore no shifts in the local economy. Coos County and Lincoln County have ports 
that can support the activities performed in a site characterization or assessment. However, the overall 
beneficial impacts on the local economy, including labor, employment, and wages, would be 
undetectable when taking into consideration the distribution of activities, total ocean economy, and the 
time frame over which they would occur in Coos and Lincoln counties.  


3.6.2.2 Ports 


Port of Port Orford, Port of Bandon, and Brookings in Curry County, Oregon, the Port of Alsea in 
Waldport, Oregon (Lincoln County), and the Port of Crescent City in Del North County, California have 
the lowest physical capacity (infrastructure or geophysical) and socioeconomic ability to support 
Proposed Action activities, such as site evaluation and assessment. 


The ports of Coos Bay, Newport, and Humboldt have suitable physical infrastructure or geophysical 
capacity for hosting maritime vessels frequently used in carrying out the Proposed Action. Coos Bay has 
the physical characteristics (i.e., a deep-draft navigation channel and available upland space) to serve 
various staging, operations, and maintenance for floating offshore wind (MacDonald 2022). Trowbridge 
et al. (2022) notes that the Port of Coos Bay “represents the best option (across metrics) to support 
floating wind activities in Oregon.” The ports of Coos Bay and Newport have suitable and sufficient 
human capital to support additional vessels coming in and out of their ports; the Port of Humboldt Bay 
does not.  


California Lease Area OCS-P 0561 is 23 mi from the Port of Humboldt Bay (Figure 3-8), which could 
increase its use and attractiveness to vessels conducting surveying and buoy fabrication, and other 
activities needed to carry out the Proposed Action in Oregon. Vessel deployments for both California 
and Oregon lease activities could overlap temporally.  


Conclusion 


The Proposed Action would produce undetectable (i.e., negligible) impacts on employment and wages 
in Curry County. In Coos and Lincoln counties, the Proposed Action would have beneficial, short-term, 
and therefore minor impacts on employment and wages if site characterization and assessment use 
locally based employees, pay employees state-average wages, and use the Port of Coos Bay facilities 
(e.g., fuel, repair, storage, docking).  


The Port of Crescent City and other smaller Oregon ports are not likely to host Proposed Action 
activities. The Port of Humboldt Bay, the Port of Newport, and Port of Coos Bay have the highest 
likelihood of hosting and serving vessels used for site assessment and characterization activities. The 
impacts on employment, labor, and wages in the ports of Humboldt Bay, Coos Bay and Newport are 
anticipated to be short-term, and beneficial. Impacts on the port economy would be most noticeable in 
the Port of Humboldt Bay due to its smaller human capital and ability to support additional vessels 
coming in and out of their ports. The affect to ports from additional vessel activity would be minor as 
they would recover completely without any mitigation once the Proposed Action activities are complete. 
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Figure 3-8: Distance Between Port of Humboldt and the Oregon and California WEAs 
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3.6.3 No Action Alternative Impacts 


Under this alternative, commercial leases and grants would not be issued in the Coos Bay or Brookings 
WEA. However, BOEM expects other activities and planned actions to have continuing regional impacts 
on economic activity during the timeframe considered in this EA. Impacts from urban development and 
increasing air, vessel, and onshore traffic will continue to contribute to climate change and have 
negative impacts on the region’s economy. Implementation of the No Action Alternative would not 
meaningfully reduce ongoing impacts on economic activities from existing and potential future actions. 


3.7 COMMERCIAL FISHING 


3.7.1 Affected Environment 


The waters offshore Oregon support numerous types of fishing, and stakeholders place high cultural and 
economic significance on these activities. The tables below summarize the importance of commercial 
fisheries for the ports in Oregon averaging more than $10M annually in ex-vessel revenues,4 which are 
closest to the Oregon WEAs, specifically Newport (Yaquina), Coos Bay, and Brookings. Other notable 
commercial fishing ports such as Tillamook and Astoria also contribute to Oregon’s marine economy, but 
are outside of the expected affected environment that spans across Oregon’s central and southern 
coast.  


Species of commercial interest in Oregon include groundfish, coastal pelagic species, crab, highly 
migratory species, salmon, albacore, halibut, shellfish, and shrimp. Between 2013 and 2022, average 
commercial fishery landings and revenue were 107.89 million tons and $54.3 million for the Port of 
Newport, 107.89 million tons and $27.71 million for the Port of Coos Bay, and 9.82 million tons and 
$11.36 million for the Port of Brookings, respectively (Table 3-13). Table 3-14 describes Oregon 
commercial fisheries averaging more than $5 million5 in ex-vessel landed value each year between 
2013–2022 by gear type and locations. 


Table 3-13: Commercial Fishery Landings and Revenue for Oregon Port Areas, 2013–2022 


Port Areas in 
Oregon 


10-Year Average Landed 
Weight  


(million tons) 


Ex-vessel Revenue 
($ Millions) 


Newport 107.89 54.3 


Coos Bay 21.34 27.71 


Brookings 9.82 11.36 
Source: NOAA Fisheries Office of Science and Technology 2024 


3.7.2 Proposed Action Impacts 


Data collection buoys and vessel traffic associated with the Proposed Action could generate space-use 
conflicts and interfere with fishing operations by (1) making the area occupied by meteorological buoys 
temporarily less accessible as fishing grounds, (2) reducing fishing efficiency, and/or (3) causing 
economic losses associated with gear entanglement. Data collection buoys emplaced within leases could 
inadvertently be spatially incompatible with nearby fishing operations, particularly for trawling (bottom 


 
4 Report is generated using NOAA Fisheries Office of Science and Technology, Commercial Landings Query (NOAA Fisheries Office of Science and 
Technology 2024). The dollar value of landings are ex-vessel (as paid to the fisherman at time of first sale) and are reported as nominal (current 
at the time of reporting) values. 
5Values using NOAA Fisheries Office of Science and Technology, Top US Ports Query (NOAA Fisheries Office of Science and Technology 2024). 
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and mid-water) and pot gear types, due to the challenge of navigating and deploying/retrieving fishing 
gear near fixed structures. Carlton et al. 2024 identifies groundfish bottom trawl, at-sea hake mid-water 
trawl, shoreside hake mid-water trawl, and pink shrimp trawl to be especially vulnerable. Fishers could 
have to alter the timing of when and where gear is deployed based on site assessment and survey 
activities and the compatibility of that gear with said activities. 


Table 3-14: Oregon Commercial Fisheries, Gear Type, and Locations 


Fishery* Gear Type Range 
Average 
Landed 


Weight (mt) 


Average Annual 
Ex-vessel Value 


Tuna Mobile (troll/pole, hook, 
and line) 


Generally near surface, 30 nm or 
more from shore at 50–100 up 
to 500–2,000 fth 


2,590 $6,471,690 


Salmon 
(Chinook) 


Mobile (troll, hook, and 
line) 


Breakers to 200 fth; sometimes 
up to 650 fth 


711 $9,566,959 


Crab Fixed (pot) 10-50 fth 8,047 $64,542,846 


Shrimp Mobile (trawl) 30–150 fth; 90% in 60–140 fth; 
muddy, soft, flat bottom 


18,235 $23,787,552 


Groundfish Mobile (bottom- and mid-
water trawl, hook, and 
line) 


Breakers to 400–700 fth; 1,200 
fth for mid-water, but nets are 
not this deep 


97,590 $43,082,863 


Black Cod 
(Sablefish) 


Mobile (trawl); fixed (pots, 
long line) 


100–500/650 fth 2,381 $10,303,417 


Whiting 
(hake) 


Mobile (mid-water trawl) Most common in water between 
27 and 273 fth, but adults can 
be found in water over 500fth 
deep and 250 miles or more 
offshore 


78,175 $15,518,564 


Notes: 1 fathom (fth) = 6 feet; 1 nm (nautical mile) = ~2,025 yards or 1.5 statute (land) miles. 
Bottom trawling is not allowed outside of 700 fathoms in the entire West Coast EEZ. 
Source: Based on Industrial Economics, Inc. 2012, Table 6-5; NOAA Fisheries 2024a; NOAA Fisheries 2024b; NOAA Fisheries 


2024c; * commercial fisheries averaging over $5 million in landed value between 2013-2022 using PacFIN (2024) web tool 


Fishers could also suffer decreased efficiency when trying to avoid buoys during their operations 
(e.g., increased steaming time, fuel costs, resource competition and changes to bycatch composition, 
which can be difficult to predict and measure due to the large number of externalities that contribute to 
driving shifts in species compositions) (Hogan et. al 2023). If fishers fail to avoid buoys, subsequent 
entanglement could result in damage to or loss of fishing gear in addition to potentially increased 
insurance costs (Chaji and Werner 2023). If damage to a data collection buoy or its scientific 
instrumentation occurs because of fishing operations, the fishing vessel captain could be held financially 
responsible.  


The spatial extent of fishing grounds that could be impacted by buoys and traffic is estimated using, as 
an analog, USCG safety zone considerations for OCS facilities (33 CFR §147.1), where 500 m (1,640 ft) 
safety zones were established to promote the safety of life and property (e.g., 33 CFR §147.1109). This 



https://reports.psmfc.org/pacfin/f?p=501:1:11100457674544:INITIAL
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approach estimates a 0.785 km2 (0.303 mi2) circular zone per buoy—a very small fraction of the total 
fishing grounds available for the Pacific Coast groundfish fishery (PFMC 2020), the Pacific Coast salmon 
fishery (PFMC 2016), and the West Coast albacore fishery (Frawley et al. 2021). Given that harvest 
strategies including operation depths vary among individual fishers, potential impacts and exposure 
could also vary. The PFMC’s role and background is further explained in Appendix D. 


Oregon and its nearshore waters host a variety of commercial fisheries, so the expected increase in 
activity from Proposed Action vessels would be small compared to the overall level of survey effort. 
Marine vessels associated with the Proposed Action mobilizing and transiting from ports to the WEA 
could reduce efficiency of fishing operations due to time delays associated with congestion or 
avoidance. These vessels could accidentally damage fishing gear (e.g., by cutting trap floats) or release 
marine debris, which could cause entanglement or interfere with other fishing operations. These 
impacts would likely be short-term and temporary; lessees have up to 5 years to perform site 
assessment activities before they must submit a COP (30 CFR 585.235(a)(2)); buoy deployments typically 
last one year, and the duration of a single survey is days or a few weeks BOEM anticipates that buoys be 
decommissioned at that time; however, mandating this action falls outside the scope of BOEM’s 
authority and is permitted by the USACE under the Nationwide Permit 5. Therefore, a buoy can be 
moored for the life of the lease, 20–30 years, making impacts longer lasting.  


Many of the region’s important fishing grounds are in depths less than 900 m (2,953 ft), so a buoy within 
the WEA (900 m and 1,300 m [2,953 ft and 4,265 ft] depth) decreases conflict with the fishing industry 
due to its offshore location. Data collection buoys and associated mooring systems could also act as fish 
aggregating devices. Ropes and lines could encourage the settlement of marine plants and small 
crustaceans and mollusks, which in turn attract small fish. Fish aggregating devices are most effective at 
attracting adult predatory fish when deployed in water deeper than 400 meters (NMFS 2017). 
Decommissioning of buoys would remove or reduce these effects. When instrumentation is 
decommissioned and large marine debris objects is removed, any space-use conflict would be 
eliminated and potential conflicts with fishing and further potential impacts on bottom habitat would be 
minimized; this includes anchors associated with buoys. Vessel operators are required to comply with 
pollution regulations outlined in 33 CFR § 151.51-77 so only accidental loss of trash and debris is 
anticipated. Lessees would develop a Fisheries Communications Plan with a designated liaison. Other 
measures could include a Local Notice to Mariners, vessel traffic corridors, lighting specifications, 
incident contingency plans, or other appropriate measures. Some of these navigational safety measures 
are also expected to reduce negative interactions between fishers and project vessels. 


Impacts from Proposed Action activities on fish in the Project Area are likely to be largely undetectable 
and temporary due to the minimal influence project activities could have across larger spatial and 
temporal scales. Impacts on fish from meteorological buoy installation, HRG and geotechnical surveys, 
and vessel operations associated with the Proposed Action would be localized and short-term. Impacts 
are expected to last for the duration of the noise-producing activities and are not expected to have long-
lasting consequences. Fish species capable of sensing the introduced noise could alter their behavior 
and leave the affected area temporarily.  


PTS exposure distances (in m) from mobile, impulsive, intermittent HRG sources towed at a speed of 
4.5 kn for fishes are the following for the listed HRG sources: boomers, bubble guns (4.3 kHz) 3.2 m, and 
sparkers (2.7 kHz) 9.0 m. This range is conservative as it assumes full power, an omnidirectional source, 
and does not consider absorption over distance. Maximum disturbance distances from HRG mobile, 
impulsive, intermittent sources towed at a speed of 4.5 kn for fishes for the following HRG sources are: 
boomers, bubble guns (4.3 kHz) 708 m, and sparkers (2.7 kHz) 1,585 m. Other HRG equipment, such as a 
chirp sub-bottom profiler (5.7 kHz), does not risk PTS or disturbance to fishes, because the sound 
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sources are out of the hearing range of fishes (BOEM 2022c). BOEM anticipates further investigation to 
all these anthropogenic noise sources in preparation for future environmental review of a COP. 


Conclusion 


Potential impacts on commercial fishing from the Proposed Action are expected to be minor and 
temporary in duration (five years or less), and primarily associated with a spatial incompatibility around 
the data collection buoy(s) and interactions with project vessels, which is small when compared to the 
full extent of available fishing grounds. BOEM recommends lessees incorporate BMPs to minimize 
adverse effects to commercial fishing from their site assessment and site characterization activities. 


3.7.3 No Action Alternative Impacts 


Under this alternative, commercial leases and grants would not be issued in the Oregon WEAs. However, 
BOEM expects ongoing activities and planned actions to have continuing regional impacts on 
commercial fishing during the timeframe considered in this EA. Impacts from urban development and 
increasing air, vessel, and onshore traffic would continue to contribute to climate change and have 
negative impacts on commercial fishing. Implementation of the No Action Alternative would not 
meaningfully reduce ongoing impacts on commercial fishing from existing and potential future actions.  


3.8 RECREATION AND TOURISM 


This section defines and describes the recreation and tourism ocean economy and the environments 
affected by the Proposed Action. Recreation and tourism occur on coastal lands and include shore-based 
activities such as visiting historic towns and landmarks, biking, bird watching, and beach going. 
Recreation and tourism also include ocean activities and attractions used by locals and tourists, such as 
recreational fishing, diving, and scenic water tours.  


3.8.1 Affected Environment 


The affected environment for recreation and tourism includes Coos, Curry, and Lincoln counties due to 
their proximity to the WEAs and likelihood that activities associated with the Proposed Action would be 
based in those ports.  


Coos County is home to the Port of Coos Bay and Bandon Dunes Golf Resort, one of the top tourist 
attractions in Oregon. Coos County is comprised of various historical sites and known as Oregon’s 
Adventure Coast.  


Curry County is mostly rural, varied geography, and a mild, wet climate that hosts farming, ranching, 
fishing, and foraging, as well as several recreational opportunities (e.g., visiting state parks, diving, 
windsurfing, kayaking, and surfing). The Chetco, Sixes, and Rogue rivers are tourist attractions for rafting 
expeditions. The Port of Port Orford and the Port of Brookings Harbor are also in Curry County.  


Lincoln County is home to the City and Port of Newport (Yaquina Bay) and includes the Historic Bayfront 
district and several tourist attractions, such as the Yaquina Head lighthouse, the Yaquina Bay Bridge, 
Oregon Coast Aquarium, and Underseas Garden.  


Most of the total ocean economy jobs in Coos, Curry, Lane, Douglas, and Lincoln counties are in the 
tourism and recreation sectors (Table 3-15), which include eating and drinking establishments, hotels, 
marinas, boat dealers and charters, campsites and RV parks, scenic water tours, manufacture of sporting 
goods, amusement and recreation services, recreational fishing, zoos, and aquariums. The proceeding 
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data and analysis occur at the county level in adherence with various data sources relevant to all 
tourism and recreational activities, beyond those tied to recreational fishing. 


Table 3-15: Ocean Economy by Tourism & Recreation Sector, 2021 


Area  Coos County Curry County Lane County Lincoln 
County 


Douglas 
County Oregon 


Employment (%) 80.4% 89.5% 65.3% 90.1% 36.3% 59.2% 


Note: Employment as a percentage of total ocean economy in each corresponding area. For example, total ocean employment 
in Coo’s County, Oregon is 80.4% Tourism and Recreation, and the remaining employment is found in the remaining ocean 
economy sectors e.g., living resources, Marine Transportation, etc. 


Source: The National Ocean Economics Program (NOAA 2022) publishes datasets on ocean economy employment, wages, and 
sectors by state and county in the U.S. 


3.8.1.1 Tourism and Recreation Gross Domestic Product 


In 2021, 62.7% of the total ocean economy, when measured by gross domestic product (GDP), brought 
in $178.8 million, with an average of $53,952 GDP per employee, to Coos County. Curry County had 
84.3% of the total ocean economy, when measured by GDP, which brought in $60.8 million, with an 
average of $53,529 GDP per employee. Lincoln County had 86.3% of the total ocean economy, when 
measured by GDP, brought in $291 million, with an average of $70,616 GDP per employee. Lane County 
had 53.9% of the total ocean economy, when measured by GDP, brought in $55 million, with an average 
of $68,554 GDP per employee. Douglas County had 21.3% of the total ocean economy, when measured 
by GDP, brought in $12.7 million, with an average of $53,529 GDP per employee. The Ocean Economy 
Tourism and Recreation GDP for Coos, Curry, Lane, Douglas, and Lincoln counties are summarized in 
Table 3-16. 


Table 3-16: Tourism and Recreation GDP,2021 


Area % of the Ocean 
Economy Total GDP (in Million) GPD by Employee 


Coos County 72.6% $178.8 $68,414 
Curry County 84.3% $60.8 $53,952 
Lane County 53.9% $55 $68,554 
Douglas County 21.3% $12.7 $53,529 
Lincoln County 86.3% $291 $70,616 
Oregon 36.6% $1,000 $46,500 


Source: The National Ocean Economics Program (ENOW Explorer; NOAA 2022) publishes datasets on ocean economy 
employment, wages, and sectors by state and county in the U.S. 


LaFranchi and Daugherty (2011) surveyed Oregonians regarding non-consumptive activities or activities 
enjoyed on the coast without taking anything out of the ocean or from the beach. They found that the 
top activities were beach going, sightseeing or scenic enjoyment, wildlife viewing, and/or photography 
and that $87.72 was the average expenditure per person. Further, visits to Lincoln County made up 
almost 43% of the total distribution of coastal trips reported (Figure 3-9). 
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Figure 3-9: Coastal Oregon Recreation Use: Non-Consumptive Ocean-Based Activities 


 
Source: LaFranchi and Daugherty (2011) 


3.8.1.2 Recreational Fishing 


Recreational fishing refers to non-commercial activities of fishermen who fish for sport or pleasure, 
regardless of whether the fish are retained or released. In 2022, recreational fishing trips contributed to 
890 jobs and $106 million in sales in Oregon (NMFS 2024). Several businesses and industries (e.g., the 
for-hire fleets, bait and tackle businesses, tournaments) support recreational fisheries (NOAA 2015). 
Recreational fishing ports and related or supported industries could be impacted by the Proposed Action 
in Lincoln, Coos, Douglas, Lane, and Curry counties. Annual recreational fishing data for the number, 
weight, and species caught; target species; number of anglers; number of trips (“effort”); and 
expenditures are available through angler surveys and charter boat logbooks and the Recreational 
Fisheries Information Network (RecFIN) that is managed by the PFMC. Recreational fishing activities and 
seasonal trends in southern and central Oregon are summarized in Table 3-17. 


Carlton et al. (2024) identified the most suitable areas for potential WEAs in the Oregon Call Areas using 
comprehensive spatial analysis to understand and define space-use conflicts between fisheries and the 
Proposed Action. Their overall suitability analysis showed few interactions or conflicts in the salmon 
trolling fishery and the charter albacore tuna6 in the proposed WEAs, but it also revealed low- to 
moderate- space-use conflict in the Coos Bay Call Area. However, no interactions or space-use conflict 


 
6  Salmon trolling and albacore fishing are hook-and-line fisheries that use several lures or baited hooks towed from the vessel. The vessel is 
almost always moving and trying to match speed to the targeted species. Added vessel traffic from the Proposed Action could impede or create 
space-use conflicts with trolling fisheries. 
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between fisheries and the Proposed Action was shown for the proposed Brookings Call Area and low- to 
increasingly measurable space-use conflict occurred in the albacore and salmon fisheries in the Coos Bay 
Call Area. The overall suitability results for albacore tuna and salmon from Carlton et al. (2024) are 
shown in Appendix F.  


Table 3-17: Gear, Location, and Fishing Seasons in Southern and Central Oregon Marine Recreational 
Fisheries 


Species* Principal Gears Fishing Area Season 


Tuna 
(Albacore) 


Surface-hook-and 
line: Troll and bait 
boat (live bait) 


Out to 20–50 nm (within a 70–80-mile 
radius of port) 


July - October 


Groundfish 
(Bottomfish) 


Hook-and-line, pots Bottom fishing very important; within 5 
nm or 40 fathoms (within 30-mile radius 
of port); look for reefs and high spots 


All year 


Halibut Hook-and-line Within 40–100 fathoms; focus on sand 
or gravel habitat 


May - October 


Salmon Hook-and-line, Troll Breakers to 50 fathoms; usually stay 
within 20 nm 


March – October 


Crab Pots Often inside of bays and estuaries; in 
the ocean out to 20–70 fathoms 


All year; Mid–October to 
late November Ocean is 
closed to all crabbing 


Key: *= Species listed on Oregon Department of Fish & Wildlife 2024 Marine Zone Recreation Report  
Sources: PFMC 2022a; PFMC 2023a; Oregon Department of Fish & Wildlife 2024 (a-d), Based on Industrial Economics, Inc. 2012, 


Tables 6-5 and 6-6 


3.8.1.3 Industries Supporting Recreational Fisheries 


Many businesses, such as restaurants, hotels, boat rental and repair shops, bait and tackle stores, and 
fishing guides provide goods and services to recreational fishers (“anglers”). In 2021, there were 
approximately 120,000 boat angler trips and 1.3 million fish caught in southern Oregon (NOAA 2022). In 
2017, the average expenditure per angler per day in Oregon ranged from $193.52 for a private boat or 
boat rental to $485.22 for a charter boat (Lovell et al. 2020). The total recreation-related establishments 
in Coos, Curry, and Lincoln counties are summarized in Table 3-18.  


3.8.2 Proposed Action Impacts 


3.8.2.1 Routine Activities 


The temporary placement of meteorological buoys could be noticeable for marine viewsheds and beach-
going tourism, which is high in Lincoln County, but relatively low for Coos and Curry counties. Ocean 
sports, such as surfing, diving, and kayaking, rarely occur on the OCS and would not be affected. 
Increased maritime traffic to conduct geophysical, geotechnical, biological, archaeological, and ocean 
use surveys could have short-term, minor impacts on recreational fisheries, namely salmon, crab, and 
albacore fishing in Coos and Lincoln counties, but would not be measurable (negligible) in Curry County.  
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Table 3-18: Annual Average Recreation-Related Establishments in Coos, Curry, and Lincoln counties, 
2023 


Industry Coos Curry Douglas Lane Lincoln Oregon 
Restaurants 142 82 222 836 194 307 
Hotels, motels, and B&Bs 33 32 33 86 88 38 
RV parks and campgrounds - - - 14 12 8 
Marinas 3 - - -  3 
Boat dealers 3 - - 3  3 
Scenic and sightseeing water transportation (a) - - - - 10 10 
Recreational goods rental - - - - - 8 
Sporting and athletic goods manufacturing - - - 6 - 7 
All other recreation industries (b) 4 5 9 44 4 21 


Key: (a) = Includes party/head and charter boats; (b) = Includes fishing guide services and recreational fishing clubs.  
Source: U.S. Bureau of Labor Statistics 2022: Annual averages by NAICS 72251, restaurants and other eating places; 7211, 


traveler accommodation; 721211, RV parks and campgrounds; 71393, marinas, 441222, boat dealers; 487210, scenic and 
sightseeing water transportation; 532284, recreational goods rental; 339920, sporting and athletic goods manufacturing; 
713990, all other amusement and recreation industries.  


Conclusion 


Recreation and tourism bring outside money into Coos, Curry, Douglas, Lane, and Lincoln counties’ 
economy when visitors from more than 50 miles away come for recreation, overnight stays, to visit 
friends and family, and to conduct business. The Proposed Action could increase the amount of people 
visiting the affected counties and thereby increase economic activities such as restaurants and hotels. 
The impacts from the Proposed Action on recreation and tourism would likely be short-term, beneficial, 
and difficult to measure and would be negligible to minor.  


3.8.3 No Action Alternative Impacts 


Under this alternative, commercial leases and grants would not be issued in the Coos Bay or Brookings 
WEAs. However, BOEM expects ongoing activities and planned actions to have continuing regional 
impacts on tourism and recreational activity over the timeframe considered in this EA. Impacts from 
urban development and increasing air, vessel, and onshore traffic would continue to contribute to 
climate change and have negative impacts on tourism and recreational activity. Implementing the No 
Action Alternative would not meaningfully reduce ongoing impacts on tourism and recreational activity.  


3.9 ENVIRONMENTAL JUSTICE 


Environmental justice (EJ) describes the just treatment and meaningful involvement of all people, 
regardless of income, race, color, national origin, Tribal affiliation, or disability, in agency decision-
making and other Federal activities that affect human health and the environment so that people: 


1. Are fully protected from disproportionate and adverse human health and environmental 
effects (including risks) and hazards, including those related to climate change, the impacts 
of environmental and other burdens, and the legacy of racism or other structural or 
systemic barriers; and 


2. Have equitable access to a healthy, sustainable, and resilient environment in which to live, 
play, work, learn, grow, worship, and engage in cultural and subsistence practices 
(E.O. 14096). 
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The effects of this Proposed Action on minority, low-income, Tribal, and disabled populations were 
analyzed in accordance with executive order (E.O.) 14096—Revitalizing Our Nation’s Commitment to 
Environmental Justice for All (88 FR 25251); E.O. 13166—Improving Access to Services for Persons with 
Limited English Proficiency (Federal Register 2000); E.O. 14008 – Tackling the Climate Crisis at Home and 
Abroad and M-21-28 – Interim Implementation Guidance for the Justice40 Initiative; CEQ’s 
Environmental Justice Guidance Under NEPA (CEQ 1997); and EPA’s Technical Guidance for Assessing 
Environmental Justice in Regulatory Analysis (EPA 2016).  


3.9.1 Affected Environment 


This Proposed Action’s potential impact areas on the human environment are Coos and Curry counties 
and possibly (depending on wind velocity and survey activity) portions of Douglas, Lane, and Lincoln 
counties, which are the corresponding onshore areas with respect to the Coos Bay and Brookings WEAs.  


Demographics 


Demographic analyses of Curry, Coos, Douglas, Lane, and Lincoln counties show that there are no 
minority populations exceeding 50% of the total county population, and that the minority population 
percentages of the individual counties are generally lower than the minority population percentages of 
Oregon as a whole, with the exception of the population identifying as American Indian and Alaska 
Native alone (Table 3-19). All five counties surveyed individually have a larger percentage of disabled 
persons and persons living in poverty than in Oregon as a whole. According to the Justice40 Initiative, 
these coastal counties contain many communities that are considered disadvantaged because they meet 
the threshold for at least one of eight designated burdens (i.e., climate change, energy, health, housing, 
legacy pollution, transportation, water and wastewater, workforce development) in addition to an 
associated socioeconomic burden. Justice40 investment benefits will be directed towards addressing 
these burdens to benefit these disadvantaged communities. Of the 26 census tracts that span the coast 
across the five counties, 15 of them meet at least one burden (CEQ 2022).  


Table 3-19: Demographics for Coos, Brookings, Douglas, Lane, and Lincoln Counties 


Category Coos Curry Douglas Lane Lincoln Oregon U.S. 
Total population 64,990 23,598 112,297 382,353 50,813 4,240,137 333,287,557 
White alone 89.9% 91.2% 92.1% 88.6% 89% 85.9% 75.5% 
Black or African American 
alone 0.7% 0.7% 0.6% 1.3% 1.0% 2.3% 13.6% 


American Indian and Alaska 
Native alone 3.0% 2.7% 2.1% 1.6% 4.1% 1.9% 1.3% 


Asian alone 1.4% 1.0% 1.2% 3.2% 1.6% 5.1% 6.3% 
Native Hawaiian and Other 
Pacific Islander alone 0.3% 0.2% 0.2% 0.3% 0.2% 0.5% 0.3% 


Hispanic or Latino 7.5% 8.0% 6.8% 10.1% 10.1% 14.4% 19.1% 
White alone, not Hispanic or 
Latino 83.9% 84.8% 86.4% 80.2% 81.1% 73.5% 58.9% 


Persons in poverty 17.4% 14.8% 16.5% 14.4% 15.2% 12.1% 11.5% 
Language other than English 
spoken at home age 5+ years 5.2% 6.7% 3.8% 8.4% 7.2% 15.3% 21.7% 


With a disability, under age 
65 years, 2017–2021 16.6% 15.5% 14.2% 12.8% 15.3% 10.2% 8.7% 


Source: U.S. Census Bureau (2023) 
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EJ-related impacts most often occur on a localized, sub-county scale. Therefore, additional analyses 
were performed using the EPA's Environmental Justice Screening and Mapping Tool (EPA 2024) to focus 
on local demographics in select communities with the potential of being impacted (Table 3-19). 
Demographics were determined for 5-mile radii centered on four schools (Table 3-20) chosen for their 
potential downwind locations with respect to WEAs and vessel traffic and proximity to port activity. 
There were no indications of minority or low-income neighborhoods that might be disproportionately, 
adversely impacted by the Proposed Action. 


Table 3-20: Micro-Demographics for Schools in Selected Areas 


Category 
Adam Middle 


School, 
Brookings 


Sunset Middle 
School, Coos 


Bay 


Siuslaw Middle 
School, 


Florence 


Yaquima View 
Elementary 


School, Newport 


State 
Average 


Population 12,425 33,224 13,704 12,530 4,240,137 
People of Color (see note) 19% 20% 12% 22% 24% 
Limited English-Speaking 
households 1% 1% 1% 1% 2% 


Language spoken at home 
(total non-English) 9% 7% 5% 14% - 


English 91% 93% 95% 86% - 
Spanish 7% 4% 2% 11% - 
Air Toxics Cancer Risk 
(lifetime risk per million) 16 20 20 17 28 


Air toxics respiratory health 
index 0.24 0.3 .33 .18 0.38 


Persons with disabilities 21.9% 23.1% 24.3% 19.3% 14.9% 
Note: The term “People of Color” is defined by the EPA as the people in a block group who list their racial status as a race other 


than white alone and/or list their ethnicity as Hispanic or Latino.  
Source: EPA (2024) 


3.9.2 Proposed Action Impacts 


This Proposed Action involves marine vessels conducting survey operations and deploying or servicing 
buoys for each lease. The IPFs, with respect to EJ, are primarily related to air and water pollutant 
releases.  


The air emissions are derived primarily from internal combustion engines used for propulsion of marine 
vessels, and auxiliary engines used for powered equipment such as cranes and winches. These emissions 
are primarily NO2, SO2, CO, and PM. GHGs are also produced, primarily in the form of CO2. Other sources 
are the emissions of hydrocarbons from fuel and lubricants.  


Vessel operations during activities would be limited in scope and short in duration. Most of the routine 
emissions from normal vessel operations would be emitted approximately 20 to 40 mi offshore and be 
diluted by normal atmospheric mixing action prior to reaching shore. Emissions would be 
indistinguishable from those of other marine vessels traversing offshore southern Oregon and would not 
significantly impact the air quality in corresponding counties. As a result, disproportionately adverse 
impacts on EJ communities are expected to be negligible.  


Limited English Proficiency (LEP) 


Limited English Proficiency refers to persons who are not fluent in English. Whereas the population 
identifying as Hispanic or Latino in the five-county area of potential impact (6.8–10.1%) is smaller than 
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those of both Oregon and the U.S. as a whole (Table 320), Spanish could be spoken in more than 11% of 
households in the area (Table 3-21). Translation of important documents and interpretation of vital 
information can be provided at BOEM’s discretion and in accordance with resource availability. 


Conclusion 


Due to the limited scope and short duration of the Proposed Action activities, no significant adverse 
impacts in the corresponding onshore communities are expected. Therefore, no significant 
disproportionately high adverse human health or environmental effects on minority, low-income, Tribal, 
or disabled populations are expected, and impact is negligible. However, community benefit 
agreements provided by offshore wind developers should prioritize disadvantaged communities (CEQ 
2022).  


The majority of the population of the potentially affected area is non-Hispanic white and the minority 
population is generally smaller than that of Oregon as a whole, with the exception of the American 
Indian and Alaska Native population. The five counties that could be affected have a larger proportion of 
disabled persons and persons living in poverty than in Oregon overall (Table 3-19). Two of the basic 
tenets of EJ are disclosure and public participation in government environmental permitting processes. 
There is a significant Hispanic population in the five-county study area—these tenets can be facilitated 
by providing translation and interpretation services to the public, as needed, and as BOEM resources 
permit.  


There appears to be a significant proportion of the population with disabilities—up to 24.3% in the  
5-mile radius around Siuslaw Middle School in Florence. This is significantly greater than the Oregon 
State value of 14.9%. Due to the wide range of disabilities, there may not be a single action or a set of 
actions that would meet all needs of such a diverse group. BOEM could employ targeted outreach 
methods such as video conferencing to foster inclusive public participation.  
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3.9.3 No Action Alternative Impacts 


Under the No Action Alternative, leases and grants would not be issued for the two WEAs and there 
would be no G&G activities pursuant to conducting wind energy activities. Adoption of the No Action 
Alternative would have no impacts on minority, low-income, Tribal, and disabled populations in the five-
county area. Ambient concentrations of air contaminants would remain unchanged, subject to future 
changes in the economy, regulations, technology, and population. 


The absence of site assessment and site characterization activities within the WEAs would lead to no 
adverse environmental or health effects on minority, low-income, Tribal, or disabled populations. 


3.10 TRIBES AND TRIBAL RESOURCES  


Federally recognized Tribes are individually and culturally unique from each other. Their inherent rights 
originate back to the beginning of their creation and are rooted in their ancestral cultures. BOEM 
recognizes Tribes’ inherent rights to exercise their language, cultural beliefs, protection of Tribal 
resources, sense of place and territory through their existence and inhabitance since time immemorial. 
Inherent rights means the birth-right of a people instilled in them since the time of creation. These rights 
are embedded in their right to their language, teachings, culture, territories of land and water, history of 
stewardship and service, and fiduciary obligation to preserve those rights for future generations. 
Federally recognized Tribes retain their inherent rights and are, as such, sovereign and operate their 
own Tribal governments to govern their Tribal citizenship and reservation populations through self-
governance and self-determination. 


Among Tribes with ancestral ties and current connections to the land and sea in the region of the 
Proposed Action are the Confederated Tribes of Coos; Lower Umpqua, and Siuslaw Indians (CTCLUSI); 
Confederated Tribes of Siletz Indians (CTSI); Coquille Indian Tribe; Elk Valley Rancheria, California; and 
Tolowa Dee-ni` Nation. The Confederated Tribes of the Grand Ronde Community of Oregon, the 
Confederated Tribes of the Umatilla Indian Reservation, Confederated Tribes of Warm Springs, Cow 
Creek Band of Umpqua Tribe of Indians, Hoh Tribe, Karuk Tribe, Makah Tribe, Quileute Tribe, and 
Quinault Indian Nation have expressed concerns over potential impacts on anadromous fish and 
migratory species of cultural, spiritual, and economic importance that could pass through the WEAs. 
Additionally, Santa Ynez Band of Chumash Indians have also expressed interest and concern over wind 
energy activities offshore Oregon.  


While current models suggest the potential for archaeological findings along the southern Oregon and 
northern California coast date back 15,000 to 20,000 years (Jenkins et al. 2012, Peltier and Fairbanks 
2006, Raghavan et al. 2015), oral histories of many Tribes associate their creation with the ocean or 
adjacent lands since time immemorial. The abundant natural resources of the coast became vital to the 
lifeways and cultural identities of the Indigenous Peoples, and these resources remain important today. 
The ocean and rivers of the region provided food, transportation, opportunities for trade, and the 
coastal landscapes, seascapes, and viewsheds became sacred cultural elements.  


Many Native Americans live near and use areas where BOEM activities are proposed and conducted. The 
ancestors of today’s Tribes occupied vast areas of land and depended on nearby ocean resources, even 
prior to both sea level rise at the end of the last ice age and interaction with the U.S. Government. 
Furthermore, it is important to note the impact that the history of Federal law and policy has had on 
Tribal access to ancestral lands. After many thousands of years of flourishing settlements, the influx of 
Europeans and Euro-Americans decimated Indigenous populations within a few generations. Policies 
such as the Indian Removal Act of 1830 enabled mass removal of Native Americans from their lands; 
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these types of actions continue to have long-lasting impacts on Tribes and their relationship with the 
Federal government. Jurisdictional boundaries, such as the California/Oregon border, further 
fragmented Tribes. During the “Termination Era” of the mid-20th Century, the Western Oregon Indian 
Termination Act ceased Federal recognition of Tribal sovereignty in western Oregon (Public Law 588, 
1954). The California Rancheria Act terminated recognition of 44 Tribes in California, including Elk Valley 
and Smith River (Tolowa) (Public Law 85-671, 1958). Tribal resilience and protests, however, led to 
Federal restoration acts, particularly in the 1970s and 1980s, as well as recent land restoration acts.  


Today, Tribes maintain cultural, spiritual, economic, and customary connections to marine and shoreline 
resources of the region, including fishing and gathering for cultural and subsistence purposes; these 
activities and resources are seen as irreplaceable. Some Tribes hold adjudicated rights to marine 
resources in the region, while other Tribes may have non-adjudicated rights. Ocean viewsheds—
unobstructed ocean views—hold important cultural and spiritual significance. Many Tribes provide 
environmental stewardship of natural resources in southern Oregon and northern California, and they 
share concerns about ecosystem threats from climate change, habitat degradation, and exploitation of 
wild plants and animals.  


Several Tribes support conservation initiatives and protected status for traditional lands (Tolowa 2016; 
Coquille Indian Tribe 2024). In September 2023, Tolowa Dee-ni` Nation, along with Resighini Rancheria 
and Cher-Ae Heights Indian Community of the Trinidad Rancheria, announced the Yurok-Tolowa-Dee-ni` 
Indigenous Marine Stewardship Area, which extends south from the California/Oregon border (Native 
News Online 2023); CTCLUSI nominated a large portion of Coos Bay as a Traditional Cultural Property 
(TCP) (CTCLUSI 2020). Tribes in the region also generate income from ventures tied to coastal and 
marine resources, including commercial fishing (e.g., Tolowa 2024a). 


The United States has a unique legal relationship with Indian Tribal governments as set forth in the 
Constitution of the United States, treaties, statutes, E.O.s, and court decisions. Further, the Federal 
government has enacted numerous statutes and regulations that establish and define a trust 
relationship and fiduciary obligation with Indian Tribes, recognizing the right of self-governance and 
supporting Tribal sovereignty and self-determination. Tribes exercise inherent sovereign powers over 
their members and territory. The Federal government continues to work with Indian Tribes on a 
government-to-government basis to address issues concerning Indian Tribal self-government, Tribal 
trust resources, and Indian Tribal treaty and other rights (E.O. 13175).  


Due to the importance of the California Current Ecosystem to multiple West Coast Tribes, BOEM invited 
consultation and engagement with more than 80 federally recognized Tribes along the West Coast and 
will continue to invite engagement and consultation with Tribal Nations at each decision point in 
BOEM’s wind energy process. Additionally, all nine federally recognized Tribes within Oregon, as well as 
coastal Washington Treaty Tribes and Tribes in northwestern California, have been invited to participate 
as members of the BOEM Oregon Intergovernmental Renewable Energy Task Force. Given the 
limitations of this EA, this section briefly highlights some important connections to the resources in the 
region.  


Confederated Tribes of Coos, Lower Umpqua, and Siuslaw Indians  


The CTCLUSI is a confederation of three coastal Tribes: Coos (including Hanis Coos and Miluk Coos), 
Lower Umpqua Tribe, and Siuslaw Tribe (CTCLUSI 2024). The CTCLUSI claim a direct interest in land and 
waters in Coos, Curry, Lincoln, Douglas, and Lane counties, and inland to high points in the Coastal 
Range (CTCLUSI 2024, Tiller 2015). The CTCLUSI also claim a direct interest in the ocean from shore to at 
least 12 nm past the continental shelf.  
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In 1855, CTCLUSI signed the Oregon Coast Treaty, but it was never ratified by Congress. In 1954, the 
Western Oregon Termination Act was passed by Congress severing relations with 43 Tribes and bands of 
Indians in Western Oregon, including CTCLUSI. In 1984, after years of hard work, Public Law 98-481 
restored Federal recognition to CTCLUSI.  


CTCLUSI has worked toward the restoration and protection of its lands and the surrounding 
environment. On January 8, 2018, the Western Oregon Tribal Fairness Act (Public Law 115-103) was 
signed into law. This law provides for approximately 14,700 acres of Bureau of Land Management-
administered lands in western Oregon to be held in trust on behalf of CTCLUSI. In 2019, CTCLUSI 
nominated a large portion of the lands and waters of Coos Bay (Q’alya Ta Kukwis Shichdii Me) as a TCP 
pursuant to the NHPA. Federal agencies have acknowledged and recognized the TCP as eligible for listing 
on the National Register of Historic Places. 


CTCLUSI have been actively engaged with BOEM and the State of Oregon in offshore wind planning and 
have provided extensive comments throughout the process. The Tribe has shared its concerns about 
potential impacts on ocean viewsheds, submerged pre-contact landforms, traditional cultural 
properties, commercial fisheries, resident and migratory species of importance to the Tribe, and BOEM’s 
renewable energy leasing process described at 30 CFR part 585 and Nation-to-Nation consultation. 
CTCLUSI is a member of the BOEM Oregon Intergovernmental Renewable Energy Task Force and 
entered into a co-management agreement with ODFW in 2023 to protect, restore, and enhance fish and 
wildlife populations and habitat in southwest Oregon. On October 25, 2023, CTCLUSI Council passed a 
resolution (23-153), Opposing Offshore Wind Energy Development to Protect Tribal Resources. 


Coquille Indian Tribe  


The Coquille Indian Tribe had permanent settlements on Lower Coos Bay and the Coquille River and has 
historical connections to the land in the current counties of Coos, Curry, Douglas, Jackson, Josephine, 
and Lane (comment letter from Coquille Indian Tribe on June 21, 2024; Tiller 2015). As stated in a letter 
from the Coquille Indian Tribe on April 4, 2022, Coquille people have lived in southwestern Oregon for 
thousands of years and have a connection to the land and the sea that sustained the Tribe for many 
generations. Today, the Tribe manages the Coquille Forest in Coos County, Oregon, and has a co-
management agreement with ODFW to protect, restore, and enhance fish and wildlife populations and 
habitat in southwestern Oregon.  


The Coquille Indian Tribe is a member of the BOEM Oregon Intergovernmental Renewable Energy Task 
Force and has been engaged with BOEM and the State of Oregon in offshore wind planning, providing 
input throughout the process. The Tribe has expressed concerns about potential impacts on sustainable 
ecosystems, ocean viewsheds, submerged pre-contact landforms, as well as potential impacts on the 
local economy, fisheries, and treaty rights and BOEM’s renewable energy leasing process described at 
30 CFR part 585 and Nation-to-Nation consultation. 


Tolowa Dee-ni` Nation 


The Tolowa Dee-ni` Nation claim ancestral lands along the coastline in northern California (including 
parts of Del Norte and Humboldt counties) and southern Oregon (including parts of Curry, Coos, and 
Josephine counties), and inland to the Coastal Range (Tolowa 2024b; Tiller 2015). Today, Tolowa people 
mainly live at the former Smith River Rancheria. In September 2023, Tolowa Dee-ni` Nation, Resighini 
Rancheria, and Cher-Ae Heights Indian Community of the Trinidad Rancheria announced the Yurok-
Tolowa-Dee-ni` Indigenous Marine Stewardship Area, an ocean-protected area extending offshore 3 nm 
from the California/Oregon border south to Little River (Native News Online 2023).  
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BOEM has invited government-to-government consultation with Tolowa Dee-ni` Nation throughout its 
planning process and will continue to do so. On November 9, 2023, Tolowa Dee-ni’ Nation Council 
passed a resolution (2023-47) in opposition to offshore wind energy; the Tribe has raised concern 
regarding BOEM’s renewable energy leasing process described at 30 CFR part 585 and Nation-to-Nation 
consultation. The Tribe has been invited to join the BOEM Oregon Intergovernmental Renewable Energy 
Task Force and participated as an observer in the May 2024 meeting.  


Elk Valley Rancheria, California  


Elk Valley Rancheria, California, located in Crescent City, California, is comprised of the modern-day 
descendants of the Tolowa people. Like Tolowa Dee-ni` Nation, Elk Valley Rancheria, California claim 
ancestral lands along parts of northern California (Del Norte and Humboldt counties) and southern 
Oregon (Curry and Coos counties) (comment letter from Elk Valley Rancheria, California, dated June 5, 
2024; Tiller 2015). 


BOEM has invited government-to-government consultation and engagement with Elk Valley Rancheria, 
California throughout the planning process and the Tribe has been actively engaged since BOEM 
published draft WEAs in August 2023; Elk Valley Rancheria, California, is participating as a Cooperating 
Tribal Nation under NEPA for this EA. Through consultations and the Tribe’s comment letter (June 5, 
2024), Elk Valley Rancheria, California identified its interests primarily in site characterization activities 
that could occur within the Brookings WEA.  


Confederated Tribes of Siletz Indians  


The CTSI includes descendants of more than 30 Tribal bands with ancestral lands from southern 
Washington to northern California. Treaties between 1851 and 1855 led to the development of the 
Coast (Siletz) Reservation, established by E.O. in 1855, and extending along the coast from the Siltcoos 
River to Cape Lookout. In 1954, Federal recognition of CTSI was terminated by Public Law 588. In 1977, 
CTSI was the second Tribe in the country restored to Federal recognition (CTSI 2024, Tiller 2015). To 
date, the Tribe has declined invitations for government-to-government consultation on the Oregon 
WEAs but has participated as a member of the BOEM Oregon Intergovernmental Renewable Energy 
Task Force; BOEM will continue to invite government-to-government consultation and engagement with 
CTSI. 


Makah Tribe 


Based on letters to BOEM from the Makah Tribe dated April 19, 2024, and May 31, 2024, and on Tiller 
(2015): The ancestral homeland of the Makah Tribe is at the northwestern point of the Olympic 
Peninsula in Washington State and the Tribe’s usual and accustomed Treaty fishing area extends 
approximately 40 miles offshore. The 1855 Treaty of Neah Bay reserves the Tribe’s right to retain and 
exercise inherent sovereign authority over its treaty-protected area, and the Tribe’s relationship to the 
ocean continues today, in part, through its treaty fisheries. The Makah Tribe has been engaged and 
consulted with BOEM on wind energy activities offshore the West Coast, including offshore Oregon, and 
has stated that large-scale offshore wind development on the West Coast will have an impact on Makah 
culture, economy, nutritional security, and community wellbeing.  


The Tribe has been invited to join the BOEM Oregon Intergovernmental Renewable Energy Task Force 
and participated as an observer in recent meetings. 


Other Interested Tribes  
Through BOEM’s engagement efforts with West Coast Tribes, the Confederated Tribes of the Grand 
Ronde Community of Oregon, Confederated Tribes of the Umatilla Indian Reservation (CTUIR), 
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Confederated Tribes of Warm Springs, Cow Creek Band of Umpqua Tribe of Indians, Hoh Tribe, Karuk 
Tribe, Quileute Tribe, and Quinault Indian Nation have each expressed concerns over migratory species 
of cultural, spiritual, and economic importance that could pass through the WEAs. The Umatilla, Cow 
Creek, and Karuk Tribes, among others, have shared concerns about impacts that offshore wind energy 
development could have on salmon and other anadromous species.  


Additionally, as stated in a comment letter from CTUIR dated June 14, 2024, the Confederated Tribes 
and Bands of the Yakama, Nez Perce Tribe, Umatilla, and Warm Springs Tribes, through the Columbia 
River Inter-Tribal Fish Commission, developed an Energy Vision to address these concerns. In addition to 
the Makah Tribe, the Hoh Tribe, Quileute Tribe, and Quinault Indian Nation also have adjudicated 
treaty-reserved rights extending onto the OCS offshore Washington and have concerns over potential 
impacts on migratory species of cultural, spiritual, and economic importance, as well as concerns over 
displacement of commercial fishers into their adjudicated treaty areas.  


As of June 2024, comment letters on the Draft EA were received from Confederated Tribes of the Grand 
Ronde; CTCLUSI; CTSI; CTUIR; Confederated Tribes of Warm Springs; Coquille Indian Tribe; Elk Valley 
Rancheria, California; the Makah Tribe; the Santa Ynez Band of Chumash Indians; and a combined letter 
from the CTCLUSI, CTSI, Coquille, Cow Creek Band of Umpqua Indians, and the Confederated Tribes of 
the Grand Ronde. Quinault Indian Nation and other Tribes requested a government-to-government 
consultation that that are being scheduled. 


3.10.1 Affected Environment 


This analysis considers Tribes and Tribal resources in the affected environment that could be impacted 
from issuance of lease(s), site assessment activities, and site characterization. It does not consider 
impacts from construction of wind turbines, which cannot be undertaken until BOEM receives for review 
a COP. Issuance of a wind lease only provides the ability to submit a COP, and BOEM will invite further 
government-to-government consultation if and when a COP is received. Tribal governments have 
expressed concerns about impacts from offshore wind energy development to submerged 
archaeological sites, ocean viewsheds, traditional cultural properties, fisheries, treaty-reserved rights, 
resident and migratory species, and associated ecosystems. Tribal representatives have expressed to 
BOEM that Tribes identify themselves as part of their interconnected coastal ecosystems and that they 
often consider impacts on elements of the ecosystem to be impacts on the Tribe. Tribal governments 
have also stated they do not have sufficient workforce and technical capacity to adequately review 
activities related to offshore wind planning and development. 


3.10.2 Proposed Action Impacts 


The assessment of potential impacts on Tribes and Tribal resources is informed by communications 
between Tribes and BOEM, including informational and formal consultation meetings relating to 
offshore energy development in Oregon and northern California. Given the concerns shared by several 
Tribes over potential impacts within the California Current Ecosystem, BOEM invited government-to-
government consultations with more than 80 West Coast Tribes, including all Tribes identified above. As 
of June 2024, BOEM held consultations with CTCLUSI; the Coquille Indian Tribe; Elk Valley Rancheria, 
California; the Karuk Tribe; the Makah Tribe; and Tolowa Dee-ni’ Nation. The IPFs in Section 2.6 apply to 
Tribes and Tribal resources. This section discusses the IPFs of noise, bottom disturbance, entanglements, 
vessels, and economics, and altered viewsheds. Air emissions, which are analyzed in Sections 3.2 and 
3.9, and lighting, analyzed in Sections 3.5and 3.7, are not covered in this section, because the potential 
impacts are the same.  
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3.10.2.1 Noise 


Tribes could identify impacts on Tribal resources if fish, marine mammals, and other marine organisms 
are affected by noise produced during HRG surveys. Impacts on fish and EFH from HRG surveys and 
vessels are expected to be minimal or minor and temporary in duration (Section 3.3). Noise impacts on 
marine mammals from HRG surveys and vessels could have short, intermittent behavioral effects on 
individual animals. However, impacts of noise on marine species are expected to be negligible to 
minimal (Section 3.4). Throughout the leasing and site assessment process, BOEM will continue to 
engage with Tribes interested in HRG surveys, associated noise, and potential effects on marine 
organisms. 


3.10.2.2   Bottom Disturbance and Entanglements 


Impacts on archaeological resources from seafloor disturbance would be avoided or reduced by the 
requirement for an archaeological survey prior to the occurrence of any seafloor-disturbing activities 
within the lease area (Section 3.11); BOEM will require lessees to develop a Native American Tribes 
Communications Plan with interested Tribes to provide opportunities for direct engagement between 
Tribes and lessees. Impacts from bottom disturbance or entanglements on marine habitats (Section 3.3) 
and wildlife (Section 3.4) would be limited and are discussed further in the referenced sections.  


3.10.2.3 Vessel Trips 


Vessels associated with site assessment and characterization (Section 2.3.3) have potential to impact 
Tribes through interference with Tribal uses of the ocean for cultural activities and commercial and 
customary fishing activities. BOEM assumes vessels supporting surveys and meteorological buoy 
installation would launch from existing port facilities. Survey vessels could be visible to Tribes in coastal 
and nearshore areas when vessels traverse from ports to the WEAs. However, over the 5-year period of 
site assessment and characterization, BOEM expects the types of vessels and the level of vessel activity 
to mostly be indistinguishable from the existing level of vessel activity.  


Survey vessels transiting from ports to the WEA lease areas could coincide with Tribal fishing activities. 
As with other fishing groups, there is potential for Tribal fishers to experience reduced efficiency of 
fishing efforts from increased vessel congestion in ports and nearshore areas. The level of increased 
vessel activity and associated potential space-use conflicts with Tribal fishers would likely result in few 
short-term occurrences or would be indistinguishable from existing levels of vessel activity in nearshore 
areas. Accidental impacts such as damage or entanglement to Tribal fishers’ gear from survey vessels or 
debris are possible, but the likelihood of such events can be reduced or avoided through standard vessel 
safety measures, as described for commercial fishing (Section 3.7). Overall, impacts from nearshore 
vessel activities are anticipated to be negligible to minor given the limited total number of vessel trips 
expected in the context of existing levels of activity in the region. 


3.10.2.4  Economic Impacts 


Considering the temporary nature and limited economic effects of site assessment and characterization 
activities, economic impacts from these activities (as described in Section 3.6) is expected to be 
temporary and with limited change, if any, from existing conditions. However, Tribal governments on 
numerous occasions have voiced concern about capacity and the administrative burden associated with 
government-to-government consultation and engagement related to offshore wind activities. In 
response to requests from Tribal governments to build their capacity for review of offshore wind-related 
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documents, BOEM contracted with an Indian-owned business to facilitate reviews from interested Tribal 
Nations. Several Tribes, in response to this opportunity, have indicated that they prefer direct funding 
for staff time and for additional training to better understand technologies associated with offshore 
wind activities. The burden of consultation and engagement on Tribal governments is expected to 
continue intermittently throughout the duration of the Proposed Action, which will cause Tribes to 
continue to have to adjust priorities to respond to requests for engagement.  


Overall, economic impacts on Tribes from the Proposed Action are expected to be minor and cease 
when the surveys and activities are completed. Economic impacts of commercial wind development in 
the WEAs, including economic impacts on Tribes, would be analyzed for any COPs submitted, and BOEM 
would invite further consultation at that time. 


3.10.2.5 Altered Viewsheds 


While the impact of turbine construction on ocean viewsheds is concerning to Tribes, the Proposed 
Action does not include significant or long-term alteration of viewsheds. Survey vessels could be within 
the viewshed of onshore historic properties, but such effects would be limited and temporary. The 
amount of regular existing ocean vessel traffic is much greater than temporary, short-term vessel 
activity for site surveys, and boats regularly in the area for other purposes include vessels much larger 
than survey vessels. Meteorological buoys are not expected to be noticeably visible from the shore or 
inland areas. The potential visual impact of wind turbines in the WEAs was simulated for various day and 
night conditions at key observation points in Oregon (BOEM 2023b), and a visual resource impact 
assessment of installed wind turbines would be included in the analyses of specific COPs and BOEM 
would invite further consultation at that time. 


Conclusion 


Potential impacts on Tribes and Tribal resources from effects of noise, bottom disturbance, and 
entanglements on resources important to Tribes are expected to be temporary and difficult to detect, 
meaning negligible, based on the impact assessment of these factors on fish, marine mammals, and 
historic properties. No impacts from changes in ocean and coastal viewsheds are anticipated for site 
assessment and characterization activities. Impacts of increased vessel activity on Tribal uses of coastal 
and nearshore areas would be negligible to minor because vessel activity would likely be mostly 
indistinguishable from existing levels, or would be temporary, and would not extend beyond the 
immediate timeframe of survey activities. Impacts of vessels on nearshore and offshore Tribal fishing 
activities would likely be negligible to minor, with potential for short-term space-use conflicts between 
individual vessels. Tribes would continue to have to adjust priorities to respond to requests for 
engagement. Overall, economic impacts on Tribes from site assessment and characterization activities 
are expected to be minor. 


3.10.3   No Action Alternative Impacts 


Under the No Action Alternative, BOEM would not hold a lease sale within the WEAs, and no lease-
related site assessment and characterization activities would occur. Although leases would not be issued 
under the No Action Alternative, BOEM expects ongoing activities and planned actions, along with 
changing environmental conditions, to have continuing local and regional impacts on Tribes and Tribal 
resources during the timeframe considered in this EA. 


Ongoing and expected future activities under the No Action Alternative include continued commercial 
and recreational vessel traffic, port utilization and maintenance, commercial and recreational fishing, 
nearshore maintenance and development projects, and ongoing and future water management 
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regimes, including dams. These actions have potential to produce space-use conflicts or impacts on 
resource availability for Tribal members; however, such impacts are, for the most part, expected to 
represent a continuation of existing conditions and impact levels. Implementing the No Action 
Alternative would not meaningfully reduce ongoing impacts on Tribes and Tribal resources when 
compared to the Proposed Action. 


3.11 HISTORIC PROPERTIES 


Historic properties are defined as any pre-contact period or historic period district, site, building, 
structure, or object included in, or eligible for inclusion in, the National Register of Historic Places 
(NRHP) (54 U.S.C. § 300308). This can also include properties of traditional religious and cultural 
importance to a Tribe that meet criteria for inclusion in the NRHP (54 U.S.C. § 302706). Both site 
assessment activities (i.e., installation of meteorological buoys) and site characterization (i.e., HRG 
survey and geotechnical exploration) have the potential to affect historic properties. Construction 
activities associated with the placement of site assessment structures that disturb the ocean bottom 
have the potential to affect historic properties on or under the seabed. Vessel traffic associated with 
surveys and construction, although indistinguishable from existing ocean vessel traffic could, at times, 
be visible from coastal areas, potentially impacting historic properties onshore. Similarly, although 
indistinguishable from other lighted structures on the OCS, some meteorological buoys might be visible 
from historic properties onshore. 


3.11.1 Affected Environment 


Historic properties within or nearby the two WEAs include potential submerged pre-contact sites dating 
back at least 15,000 years and shipwrecks dating from at least the 16th through mid-20th centuries. 
Based on the current understanding of sea level rise and the earliest date of human occupation in the 
western hemisphere, any submerged pre-contact site on the Pacific OCS would be shoreward of the 
130 m (427 ft) bathymetric contour line (Clark et al. 2014; ICF International et al. 2013). Additionally, 
pre-contact period sites would most likely be found in the vicinity of paleochannels or river terraces that 
offer the highest potential of site preservation; however, preservation conditions are variable and 
depend on local geomorphological conditions and the speed of sea level rise. Water depths across the 
WEAs range from approximately 567–1,531 m (1,860–5,023 ft), therefore, the potential for submerged 
pre-contact period sites is non-existent within the WEAs. There is, however, the potential for historic 
properties, including submerged pre-contact sites, to exist within a yet-to-be-determined transmission 
cable corridor extending from the two WEAs toward shore.  


According to the BOEM Pacific Shipwreck database, there are no reported shipwreck losses within or 
near the Brookings WEA. The current database does not indicate any losses within the Coos Bay WEA, 
but there are two potential locations for the same vessel, C.A. Klose, immediately east of the WEA. 
Though the database lists C.A. Klose’s possible location in this area, it is not likely to be there considering 
there are sources that identify the vessel as having been wrecked and salvaged in 1906 off Ocean Park, 
WA (Gibbs 1991). 


The information presented in this section is based on existing and available information and is not 
intended to be a complete inventory of historic properties within the affected environment. The WEAs 
have not been extensively surveyed and that, in part, is the reason that BOEM requires the results of 
historic property identification surveys to be submitted with a COP. Additional background information 
on potential historic properties near the WEA and an overview of the types of cultural resources that 
might be expected on the Pacific OCS is in the BOEM-funded report Inventory and Analysis of Coastal 
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and Submerged Archaeological Site Occurrence on the Pacific Outer Continental Shelf (ICF International 
et al. 2013).  


3.11.2 Proposed Action Impacts 


3.11.2.1 Site Characterization 


As described in Section 2.3.2, site characterization activities include shallow hazards assessments, and 
geological, geotechnical, archaeological, and biological surveys, and could include installation, 
operation, and decommissioning of meteorological buoys. See Appendix E for Best Management 
Practices to Minimize Potential Adverse Impacts on Historic Properties.  


HRG surveys do not impact the seafloor and therefore have no ability to impact cultural resources. 
Geotechnical testing and sediment sampling does impact the bottom and, therefore, does have the 
ability to impact cultural resources. However, if the lessee conducts HRG surveys prior to conducting 
geotechnical/sediment sampling, the lessee could avoid impacts on historic properties by relocating the 
sampling activities away from potential cultural resources. Therefore, BOEM requires lessees to conduct 
HRG surveys prior to conducting geotechnical/sediment sampling, and, when a potentially eligible 
cultural resource, a historic property, or sensitive benthic habitat is identified, the lessee will avoid it.  


BOEM recommends lessees incorporate BMPs into their plans. These practices are typical measures 
developed through years of conventional energy operations and refined through BOEM’s renewable 
energy program and consultations under Section 106 of the National Historic Preservation Act (NHPA). 
These measures minimize or eliminate potential effects from site assessment and site characterization 
activities and protect historic properties. BOEM intends to include the following elements in the lease(s) 
to ensure avoidance of historic properties: 


The lessee may only conduct geotechnical exploration activities, including geotechnical sampling or 
other direct sampling or investigation techniques, in areas of the leasehold in which an analysis of the 
results of geophysical surveys have been completed for that area. The geophysical surveys should follow 
the recommendations in BOEM’s Archaeological Survey Guidelines, and the analysis must be completed 
by a qualified marine archaeologist who meets both the Secretary of the Interior’s Professional 
Qualifications Standards (48 FR 44738–44739) and has experience analyzing marine geophysical data. 
This analysis must include a determination whether any potential archaeological resources are present 
in the area, and the geotechnical (seabed and subsurface) sampling activities must avoid potential 
archaeological resources by a minimum of 50 m (164 ft). This distance is dependent on the type of 
archaeological resources and the analysis of HRG data surrounding the potential archaeological 
resource. The avoidance distance must be calculated from the maximum discernible extent of the 
archaeological resource. In no case may the lessee’s actions impact a potential archaeological resource 
without BOEM’s prior approval. 


Additionally, during all ground-disturbing activities, including geotechnical exploration, BOEM requires 
that the lessee observes the unanticipated finds requirements stipulated in 30 CFR § 585.702. If the 
lessee, while conducting activities, discovers a potential archaeological resource while conducting 
construction activities or other activities, the lessee must immediately halt all seafloor-disturbing 
activities and any activity related to the actual impact within the area of discovery, notify BOEM within 
72 hours of the discovery, and keep the location of the discovery confidential and not take any action 
that could adversely affect the resource until BOEM has made an evaluation and instructed the lessee 
on how to proceed. Written notification of the discovery will follow the State of Oregon’s Inadvertent 
Discovery Plan with notification to Oregon SHPO. 
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Finally, vessel traffic associated with survey activities, although indistinguishable from existing ocean 
vessel traffic, could at times be within the viewshed of onshore historic properties. These effects would 
be limited and temporary. 


3.11.2.2 Site Assessment 


As described above, site assessment activities consist of construction, operation, and decommissioning 
of up to six meteorological buoys per lease area. These buoys fall under the regulatory review of the 
USACE’s Nationwide Permitting process.  


BOEM anticipates that bottom disturbance associated with the installation of meteorological buoys 
would disturb the seafloor up to an estimated 10 m2, although the maximum disturbance is likely 2.3-m2 
footprint (PNNL 2019). Impacts on archaeological resources to an estimated 10 m2 of each 
meteorological buoy could result in direct destruction or removal of archaeological resources from their 
primary context. Prior to any site assessment activities, all areas impacted from geotechnical exploration 
will be reviewed and analyzed by a qualified marine archaeologist to avoid potential archaeological 
resources. Should contact between the activities associated with site assessment and an historic 
property occur, BOEM will follow the regulations for unexpected discoveries (30 CFR § 585.702) with 
written notification provided using the State of Oregon’s Inadvertent Discovery Plan template. 


Should the surveys reveal the possible presence of an archaeological resource in an area that could be 
affected by its planned activities, the applicant would have the option to demonstrate through 
additional investigations that an archaeological resource either does not exist or would not be adversely 
affected by the seafloor/bottom-disturbing activities (see 30 CFR § 585.702(b)). Although site 
assessment activities have the potential to affect cultural resources either on or below the seabed or on 
land, existing regulatory measures, coupled with the information generated for a lessee’s initial site 
characterization activities and analysis by a qualified marine archaeologist make the potential for 
bottom-disturbing activities (e.g., anchoring, installation of meteorological buoys) to cause damage to 
cultural resources very low. 


Installation of meteorological buoys would likely not be visible from shore, based on the low profile of 
the structure (current industry standard buoys rise 12 to 15 ft above the sea surface); distance from 
shore; and earth curvature, waves, and atmosphere. Visual impacts on onshore cultural resources would 
be limited and temporary in nature and would consist predominately of vessel traffic, which most likely 
also would not be distinguishable from existing vessel traffic. Therefore, the likelihood of impacts on 
onshore cultural resources from meteorological structures and from construction vessel traffic would 
also be very low. 


Conclusion 


Bottom-disturbing activities have the potential to affect historic properties. However, existing regulatory 
measures, information generated for a lessee’s initial site characterization activities, and the 
unanticipated discoveries requirement make the potential for bottom-disturbing activities (e.g., coring, 
anchoring, installation of meteorological buoys) to have an adverse effect (i.e., cause significant impact 
or damage) on historic properties very low. Visual effects on onshore cultural resources from 
meteorological structures, and vessel traffic associated with surveys and structure construction, are 
expected to be negligible and temporary in nature.  
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3.11.3 No Action Alternative Impacts 


Under the No Action Alternative, no leases or grants would be issued in the Oregon WEAs at this time, 
and therefore no lease-related site assessment and characterization impacts on offshore cultural, 
historical, or archaeological resources would occur. Although leases would not be issued under the No 
Action Alternative, BOEM expects ongoing activities (such as bottom trawling) and changing 
environmental conditions to have continuing impacts on historic resources. 


3.12 CUMULATIVE IMPACTS 


“Cumulative impact” is the impact on the environment that results from the incremental impact of the 
action when added to other past, present, and reasonably foreseeable future actions, regardless of what 
agency (Federal or non-Federal) or person undertakes such other actions. Cumulative impacting factors 
(IPFs) can result from individually minor but collectively significant actions taking place over time. 
Cumulative impacts are considered for the action alternative. They were determined by considering the 
impacts of the action alternative proposed in this document considering the impacts of other past, 
present, and reasonably foreseeable future actions (see Appendix D). 


3.12.1 Geology 


The cumulative impacts under the Proposed Action resulting from activities performed as part of site 
characterization activities would be negligible for subsea geology, in addition to the existing local 
activity. The estimated area of disturbance from a small amount of bottom sampling would be spread 
out across the larger areas of the leases within the WEAs and along the potential offshore export cable 
corridors. Therefore, impacts from the collection of bottom samples are expected to be negligible. 


3.12.2 Air Quality 


Any additional emissions resulting from this Proposed Action would be additive to the existing 
environmental load, including emissions from nearby projects such as wind energy-associated activities 
in the Humboldt Harbor area. However, cumulative impacts from the additional marine vessel and other 
emissions associated with the Proposed Action would be relatively small compared with the existing and 
projected future vessel traffic in the area and would not represent a substantive incremental 
contribution to cumulative impacts on air quality. Cumulative impacts are expected to be negligible.  


3.12.3 Marine and Coastal Habitats and Associated Biotic Assemblages 


The incremental impacts under the Proposed Action resulting from individual IPFs would range from 
negligible to minor for marine and coastal habitats and associated biotic assemblages (including EFH). 
The cumulative impacting factors, analyzed under the No Action Alternative, include effects from urban 
development, mariculture, shipping and vessel discharges, and dredging. Local climate change-induced 
impacts on marine and coastal habitats and associated biotic assemblages, such as sea level rise or 
physiological stress from ocean acidification, are likely to be incremental and could be difficult to discern 
at time scales of less than 5 years from effects of other actions such as urban development, fishing, 
mariculture, shipping, and vessel discharges, point and non-point sources of pollution, and dredging. 
BOEM estimates that the Proposed Action, combined with ongoing and reasonably foreseeable planned 
actions, would not meaningfully change habitats and associated biotic assemblages and therefore, 
consistent with Section 3.3, would be expected to have a minor cumulative impact.  
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3.12.4 Marine Mammals and Sea Turtles 


BOEM anticipates that the cumulative impacts, including the environmental baseline described in the No 
Action Alternative and combined with the incremental impacts associated with the Proposed Action, 
would be moderate for marine mammals and sea turtles. The impacts of the Proposed Action are 
unavoidable, the viability of the resource is not threatened, and affected marine mammal and sea turtle 
populations would recover completely when BMPs are implemented. The main impact drivers stem 
from site characterization surveys, and construction, presence, and decommissioning of buoys; both of 
which result in increases in vessel traffic and noise.  


3.12.5 Coastal and Marine Birds 


The incremental impacts under the Proposed Action resulting from individual IPFs are expected to be 
minor for birds and impacts from ongoing and planned actions are expected to be several times greater 
than the incremental impacts of the Proposed Action alone. BOEM anticipates that the impacts 
associated with the Proposed Action and with ongoing and reasonably foreseeable planned actions 
would represent moderate impacts for birds in the geographic analysis area because the impacts are 
unavoidable, the viability of the resource is not threatened, and affected birds would recover 
completely when BMPs are implemented. The main impact drivers stem from site characterization 
surveys, and construction, presence, and decommissioning of buoys; both of which result in increases in 
vessel traffic, noise, and artificial lighting. 


3.12.6 Socioeconomics  


Considering all the IPFs together, BOEM anticipates the overall impacts on the social and economic 
characteristics in Coos County and Lincoln counties from planned activities, including the Proposed 
Action and other offshore wind projects under BOEM’s regulatory purview, to be short-term, beneficial, 
and difficult to measure. In Curry County, BOEM anticipates no cumulative impacts on social and 
economic characteristics. 


Considering all the cumulative actions and activities, IPFs, impacts, and resources together, BOEM 
anticipates no cumulative impacts on social and economic characteristics of the ports in Curry County, 
smaller ports in southern Oregon, and the Port in Crescent City. These ports’ staffing, physical 
infrastructure, and navigation channels are not suitable to support the planned activities, including the 
Proposed Action, and other offshore wind projects. 


Impacts from urban development and increasing air, vessel, and onshore traffic contribute to climate 
change and regional and port economies. The Proposed Action would not meaningfully affect ongoing 
impacts on economic activities from existing and potential future actions and so, like Section 3.6.2, 
would cumulatively have a minor impact. The Port of Humboldt Bay could be most impacted due to its 
proximity to two California leases, which could increase its use and attractiveness to vessels conducting 
surveying and buoy fabrication, and other activities needed to carry out the Proposed Action. California 
and Oregon lease activities could overlap temporally, and the Port of Humboldt Bay currently lacks 
sufficient human capital to support additional vessels coming in and out of that port.  


3.12.7 Commercial Fishing 


The incremental impacts under the Proposed Action, because of the above-mentioned individual IPFs, 
would result in negligible impacts for commercial fisheries and would not add significantly to impacts   
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from ongoing and planned actions, including other offshore wind projects under BOEM’s regulatory 
purview. See Appendix D for a brief description of the role PFMC plays in managing commercial fishing. 
BOEM anticipates that the potential cumulative impacts on commercial fisheries associated with the 
Proposed Action and with ongoing and reasonably foreseeable planned actions as well as the 
environmental baseline would be expected to be minor and temporary in duration (5 years or less). 


3.12.8 Recreation and Tourism 


Considering all the IPFs together, BOEM anticipates the overall impacts on recreation and tourism from 
planned activities, including the Proposed Action, and other offshore wind projects under BOEM’s 
regulatory purview, in Curry and Lincoln counties to be beneficial, short-term, and difficult to measure. 
The cumulative impacts on recreational fishing, specifically the albacore and tuna fisheries, in Coos 
County or near the Coos Bay WEA could be impacted. The overall impact on the recreational fishing 
activities from the Proposed Action in combination with other cumulative impacts on recreational 
fishing would be negligible with a potential short-term impact expected to completely recover. 
Recreational fishing distributions could shift spatially and are not documented well, and so this 
uncertainty accounts for a potentially minor impact determination. 


3.12.9 Environmental Justice 


Cumulative impacts from the additional marine vessel emissions associated with the Proposed Action 
would be relatively small compared with the existing and projected future vessel traffic in the area. This 
would not represent a substantive incremental contribution to cumulative impacts on minority 
populations or those who have disabilities and is therefore expected to be negligible. 


 


4.1 COOPERATING AGENCIES AND COOPERATING TRIBAL NATIONS 


As part of the NOI to prepare this EA, BOEM invited Tribal governments to consider becoming 
Cooperating Tribal Nations, and Federal, state, and local government agencies to consider becoming 
Cooperating Agencies. CEQ regulations implementing the procedural provisions of NEPA define 
Cooperating Agencies/Nations as those with “jurisdiction by law or special expertise with respect to any 
environmental impact involved in a proposal (or a reasonable alternative) that has been designated by 
the lead agency” (40 CFR § 1508.1(g)). USCG, USACE, USFWS, and Elk Valley Rancheria, California, 
cooperated in the development of this EA. 


4.1.1 USCG 


The Secretary of Homeland Security is required to provide safe access routes for the movement of vessel 
traffic proceeding to or from ports subject to the jurisdiction of the United States, and the Secretary 
shall designate necessary fairways and TSS for vessels transiting to and from such ports. In carrying out 
these statutory responsibilities, the USCG is delegated the authority to undertake a study prior to 
establishing or adjusting fairways or TSS, and to the extent practicable, reconcile the need for safe 
access routes with the needs of other reasonable uses of the area, such as offshore renewable energy 
development. To meet this requirement, the USCG conducts Port Access Route Studies, which can serve 
as justification for regulatory projects to safeguard navigation.  
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The USCG is a cooperating agency for proposed offshore renewable energy activities. As a cooperating 
agency, the USCG’s role is limited to providing the lead agency (BOEM) with an evaluation of the 
potential impacts a proposed activity could have on maritime safety, maritime security, maritime 
mobility (management of maritime traffic, commerce, and navigation), national defense, protection of 
the marine environment, and other activities identified by the lead agency. The USCG does not have the 
authority to approve, disapprove, permit, nor in any way authorize the issuance of a lease or associated 
plans. 


4.1.2 USACE 


The USACE possesses jurisdiction by Federal law pursuant to Section 10 of the Rivers and Harbors Act of 
1899 (33 U.S.C. 403); 33 CFR § 320.2(b), Section 10 of the Rivers and Harbors Act, prohibits the 
unauthorized obstruction or alteration of any navigable waters of the United States. The construction of 
any structure in or over any navigable water of the United States, the excavating from or depositing of 
material in such waters, or the accomplishment of any other work affecting the course, location, 
condition, or capacity of such waters is unlawful unless the work has been recommended by the Chief of 
Engineers and authorized by the Secretary of the Army. The instrument of authorization is designated a 
permit. The authority of the Secretary of the Army to prevent obstructions to navigation in navigable 
waters of the United States was extended to artificial islands, installations, and other devices on the 
seabed, to the seaward limit of the OCS, by Section 4(f) of the OCSLA of 1953 as amended 
(43 U.S.C. § 1333(e)). Department of the Army permits are required for the construction of artificial 
islands, installations, and other devices on the seabed, to the seaward limit of the OCS, pursuant to 
Section 4(f) of the OCSLA as amended pursuant to 33 CFR § 322.3(b).  


Activities BOEM lease holders intend to undertake within the Coos Bay and Brookings WEAs, which 
involve installing devices on the seabed, require Section 10 Rivers and Harbors Act authorization from 
the USACE. The USACE anticipates these structures may be permitted by Nationwide Permit No. 5 
(Scientific Measurement Devices) or another form of Department of the Army permit authorization.  


4.1.3 USFWS 


Pursuant to the Fish and Wildlife Coordination Act (FWCA; 16 U.S.C. § 661 et seq.), the ESA of 1973, as 
amended (16 U.S.C. § 1531 et seq.), the MBTA (16 U.S.C. §§ 703–712), Bald and Golden Eagle Protection 
Act (16 U.S.C. § 668), Clean Water Act of 1977 (CWA; 33 U.S.C. § 1251 et seq.; 48 Stat. 401), the U.S. Fish 
and Wildlife Service’s (USFWS) principal responsibility is to protect and conserve migratory birds, 
threatened and endangered species along with their habitat, certain marine mammals, inter-
jurisdictional fishes, wetlands, and forests.  


Section 7 of the ESA (16 U.S.C. § 1537) requires that Federal agencies shall both “…utilize their 
authorities in furtherance of the purposes of this Act by carrying out programs for the conservation of 
endangered species and threatened species…” and, “…ensure that any action authorized, funded, or 
carried out… is not likely to jeopardize the continued existence of any endangered species or threatened 
species or result in the destruction or adverse modification of habitat of such species...which is 
determined…to be critical…”. Federal agencies must consult with the USFWS on projects that could 
affect any listed species.  


Further, the MBTA prohibits the taking, killing, possession, and transportation of migratory birds, their 
eggs, parts, and nests, except when specifically authorized by the Secretary of the Interior. The USFWS 
provides technical assistance on projects potentially affecting freshwater or marine resources and water 
quality. In accordance with Section 404(b)(1) of the CWA, the USFWS provides advisory review for 
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wetland protection. The USFWS also provides technical and biological information for use in the NEPA 
review process. Through these efforts, the USFWS seeks to ensure that impacts on fish and wildlife 
resources are adequately described, and through NEPA and other governing laws, some of which are 
noted above, measures are sought to avoid, minimize, or mitigate impacts. 


4.1.4 ELK VALLEY RANCHERIA 


Consistent with the purposes and intent of NEPA and CEQ regulations (40 CFR Parts 1500-1508), BOEM 
recognizes the special expertise that federally recognized Tribes posses with respect to potential 
environmental consequences that could occur as a result of this Proposed Action. BOEM provided 
notice, via letter dated February 12, 2024, to more than 80 West Coast Tribes of the agency’s intent to 
develop an EA for the Brookings and Coos Bay WEAs. The letter also invited government-to-government 
consultation, and an invitation to participate as a Cooperating Tribal Nation in development of this EA. 
Elk Valley Rancheria, California, accepted BOEM’s invitation and participated as a Cooperating Tribal 
Nation.  


4.2 PUBLIC INVOLVEMENT 


BOEM worked in partnership with the State of Oregon to outreach and involve the public in wind energy 
planning offshore Oregon starting in 2021. See Section 2.2 for links to previous comment dockets and 
summary reports. 


4.3 CONSULTATION 


4.3.1 Endangered Species Act and Marine Mammal Protection Act 


Section 7(a)(2) of the ESA requires each Federal agency to ensure that any action that they authorize, 
fund, or carry out is not likely to jeopardize the continued existence of a listed species or result in the 
adverse modification of designated critical habitat. To satisfy its ESA obligations, BOEM consults with 
NMFS and USFWS regarding potential impacts on listed species and designated critical habitat under the 
jurisdiction of the Services.  


BOEM concluded ESA consultation with NFMS on the Proposed Action. If the lessee intends to design 
and conduct biological or other surveys to support offshore renewable energy plans that could interact 
with ESA-listed species, the surveys must be within the scope of activities described in forthcoming ESA 
consultations, or the lessee must consult further with BOEM and the Services (NMFS and USFWS). 
Additional time should be allowed for consultation and/or permits authorizing proposed activities which 
are outside of the scope of existing consultations/authorizations.  


To ensure compliance with the MMPA, per BOEM regulation 30 CFR§ 585.701(b), BOEM requires that 
lease holders must not conduct any activity under their lease that could result in an incidental taking of 
marine mammals until the appropriate authorization has been issued under the MMPA of 1972 as 
amended (16 U.S.C. § 1361 et seq.). 


In line with BOEM’s regulatory authorities, BMPs apply in Federal waters of the OCS and are intended to 
minimize or eliminate potential impacts on resources considered in the EA, which include threatened 
and endangered species and essential fish habitat (Appendix E). The wording of these BMPs was 
modified and additional measures are required for the lessee to comply with the Letter of Concurrence 
from NFMS. These measures may be updated in the future due to statutory, regulatory, or other 
consultation processes, including but not limited to consultation under the ESA or the MMPA. BOEM will 
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provide up-to-date information at the pre-survey meeting, during survey plan review, or at another time 
prior to survey activities as requested by the lessee. At the lessee’s option, the lessee, its operators, 
personnel, and contractors could satisfy these survey requirements related to protected species by 
complying with the NMFS-approved measures to safeguard protected species that are most current at 
the time an activity is undertaken, including but not limited to new or updated versions of the ESA 
consultation, or through new or activity-specific consultations. 


4.3.2 Essential Fish Habitat Consultation 


The Magnuson-Stevens Fishery Conservation and Management Act (as amended) requires Federal 
agencies to consult with NMFS regarding actions that could adversely affect designated EFH, and this 
consultation is complete. The assessment herein relied on formal EFH descriptions for managed species 
provided by the PFMC (PFMC 2022b; 2022c; 2023b; 2023c). BOEM combined the consultation for fishes 
and invertebrates listed under the ESA with the EFH consultation and communicated with the NMFS 
Oregon Coastal Office regarding ESA-listed species. 


4.3.3 Coastal Zone Management Act 


The Coastal Zone Management Act requires that Federal actions that are reasonably likely to affect any 
land or water use or natural resource of the coastal zone be “consistent to the maximum extent 
practicable” with relevant enforceable policies of the state’s federally approved coastal management 
program (15 CFR 930 Subpart C). BOEM prepared a Consistency Determination (CD) under 
15 CFR § 930.36(a) to determine whether issuing leases, surveys, and site assessment activities 
(including the construction/installation, operation, maintenance, and decommissioning of wind energy 
research buoys) in the Oregon WEAs is consistent to the maximum extent practicable with the 
provisions identified as enforceable by the Coastal Zone Management Program of the State of Oregon. 


Concurrence is needed prior to lease issuance and is issued by the Oregon Coastal Management 
Program (OCMP), which follows a networked model that consists of multiple agencies with authority in 
the coastal zone. The OCMP is led by the Oregon Department of Land Conservation and Development 
(DLCD) and comprised of several Federal agencies, 10 state agencies, 33 cities, and 7 counties that have 
enforceable policies that complete the program, plus four coastal Tribes that are critical partners. In 
preparation of the CD and to facilitate the Federal consistency review process, BOEM consulted 
regularly with OCMP agencies, including working directly with Oregon DLCD, and working through DLCD, 
to collaborate with other agencies such as the ODFW.  


A Letter of Concurrence with Conditions was sent from DLCD to the BOEM Pacific Regional Director on 
July 17, 2024. BMPs described in this EA apply on (or above) the OCS and are intended to minimize or 
eliminate potential impacts on resources considered in the EA (Appendix E), which included some 
resources under consideration for coastal consistency. The wording of these BMPs was modified and 
additional measures are listed in this Letter of Concurrence with Conditions from DLCD. 


4.3.4 National Historic Preservation Act 


Section 106 of the NHPA (16 U.S.C. § 470f) and its implementing regulations (36 CFR § 800) require 
Federal agencies to consider the effects of their undertakings on historic properties and afford the 
Advisory Council on Historic Preservation (ACHP) an opportunity to comment. BOEM determined that 
issuing commercial leases within the Oregon WEAs and granting ROWs and RUEs constitutes an 
undertaking subject to Section 106 of the NHPA (54 U.S.C. § 306108) and its implementing regulations 
(36 CFR § 800).  
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A letter was sent to 14 federally recognized Tribes on February 12, 2024, that provided advanced notice 
of the Oregon EA and invited them to be Cooperating Tribal Nations on the EA and as a consulting party 
for Section 106 of the NHPA. BOEM further identified potential consulting parties pursuant to 
36 CFR § 800.3(f), shared the list of parties with Oregon State Historic Preservation Office (SHPO) on 
February 7, 2024, and sent invitations to be a consulting party on February 15, 2024. The letter to these 
parties, which included certified local governments, historical preservation societies, and museums, 
solicited public comment and input regarding the identification of, and potential effects on, historic 
properties for the purpose of obtaining public input for the Section 106 review (36 CFR § 800.2(d)(3)) 
and invited them to participate as a consulting party. 


BOEM drafted a Finding of No Historic Properties Affected for the Issuance of a Commercial Lease for 
Coos Bay and Brookings WEAs on the Outer Continental Shelf Offshore Oregon (Finding) and shared it 
with consulting parties for a 45-day preliminary review from April 30 to June 14, 2024. After revising the 
Area of Potential Effect (APE) based on comments received from Coquille Indian Tribe, BOEM re-shared 
the Finding for a standard 30-day review from June 21 to July 21, 2024. BOEM received concurrence on 
the Finding from Oregon SHPO in a letter dated July 23, 2024. The Finding with appendices can be found 
on BOEM’s website for the Oregon EA. 


In addition, BOEM is consulting on a draft Programmatic Agreement (PA) pursuant to 36 CFR § 800.14(b) 
to fulfill its obligations under Section 106 of the NHPA for renewable energy activities on the OCS 
offshore Oregon. The PA is still under consultation and BOEM returned the latest revised draft to the 
consulting parties for their review on June 27, 2024.  


4.3.5 Tribal Coordination and Government-to-Government Consultations with 
Federally Recognized Tribal Nations 


BOEM recognizes the unique legal relationship of the United States with Tribal Nations. BOEM has a 
Trust responsibility and is required to consult with federally recognized Tribes if a BOEM action has 
Tribal implications, which are defined as any departmental regulation, rulemaking, policy, guidance, 
legislative proposal, grant funding formula changes, or operational activity that could have substantial 
direct effect on a federally recognized Tribe. Federal agencies are directed to consult with Tribes 
through multiple laws and E.O.s. The NHPA requires Federal agencies to consult with any Indian Tribe 
that attaches religious and cultural significance to historic properties that could be affected by a Federal 
undertaking and take those potential effects into account in their decision making. Several E.O.s direct 
action: Federal Agencies for Tribal Coordination, E.O. 3007 (1996) directs Federal agencies to 
accommodate access to and avoid damage to sacred sites. E.O. 13175 (2009) emphasizes the 
importance of strengthening government-to-government relationships with Native American Tribes. In 
2010, the United States announced support for the United Nations Declaration on the Rights of 
Indigenous Peoples, which addresses Indigenous Peoples’ rights to maintain culture, traditions, 
ceremonies, and to maintain spiritual connections to traditionally owned lands. 


In recognition of this special relationship, BOEM extended invitations to more than 80 West Coast Tribal 
Nations for government-to-government consultation and invited those Tribes to participate as 
Cooperating Tribal Nations (cooperating agencies) in this EA. BOEM responded to consultation requests 
from Tribes regarding offshore wind energy with in-person, government-to-government meetings in 
April and July 2024. April meetings were held in northern California with four federally recognized 
Tribes. Discussion topics in northern California included the process of lease planning, NEPA updates on 
the Oregon EA, opposition to offshore wind, continued engagement, and other concerns. July 
consultations were held in Oregon following the public comment period on the Draft EA. Oregon 



https://www.boem.gov/sites/default/files/documents/renewable-energy/BOEM%20OR%20WEA%20Finding%20of%20No%20Historic%20Properties%20Affected%20with%20Appendices.pdf
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discussions focused on wind lease planning and concerns about the Oregon EA and included a meeting 
with five tribes together as well as individual consultations with four Tribes. Eight Tribes sent comment 
letters to BOEM about the Draft EA, and these comments were considered for the Final EA as they apply 
to the current Proposed Action (see Appendix B). 
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