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1 Background

This Programmatic Environmental Assessment (PEA) describes the environmental impacts of typical
activities associated with conducting Bureau of Ocean Energy Management (BOEM) environmental
studies on the Outer Continental Shelf (OCS) and surrounding areas.

Mandated by Section 20 of the Outer Continental Shelf Lands Act of 1953 (OCSLA), as amended (43
United States Code 1331 et seq.), BOEM’s Environmental Studies Program (ESP) develops, funds, and
manages scientific research specifically to inform policy decisions on the development of energy and
mineral resources on the OCS (BOEM 2020a). Research disciplines include physical oceanography,
atmospheric sciences, biology, protected species, social sciences, economics, submerged cultural
resources, and environmental fates and effects. These BOEM-funded studies inform decision-making
related to leasing and associated activities for energy development and marine mineral extraction on
the OCS, and the development of measures to mitigate potential impacts of these activities.

1.1 National Environmental Policy Act (NEPA) Review Process for BOEM
Studies

BOEM considers the funding of environmental studies to be a major Federal action, as defined in 40 CFR
§ 1508.1(q), and therefore subject to the Council on Environmental Quality (CEQ) NEPA regulations (40
CFR Parts 1500-1508) and the Department of the Interior’s (DOI) NEPA regulations (43 CFR part 46).
According to section 46.100(a) of the DOI regulations, the procedural requirements of NEPA apply if an
action

“...would cause effects on the human environment (40 CFR § 1508.14), and is subject to
bureau control and responsibility (40 CFR § 1508.18). The determination of whether a
proposed action is subject to the procedural requirements of NEPA depends on the
extent to which bureaus exercise control and responsibility over the proposed action and
whether Federal funding or approval are necessary to implement jt.”

BOEM'’s NEPA review of proposed studies typically occurs in stages. First, the BOEM Office of
Environmental Programs reviews proposed studies on the National Studies List (NSL), or specific study
methodologies when they are available, to determine what level of NEPA review is needed (Figure 1):

1. If the proposed study activities do not have the potential to cause any effects, then NEPA is not
triggered.

2. If the proposed study activities do not have the potential to cause significant individual or
cumulative effect, and do not trigger a DOI extraordinary circumstance review (43 CFR §
46.205(c)), then they can be covered by the existing categorical exclusion (CE). No
documentation is needed; however, a note of this determination may be placed in the contract
file.

a. If an extraordinary circumstance is triggered, BOEM will prepare necessary activity- or
project-specific NEPA documentation.

3. For proposed study activities that may have the potential to cause effects, further NEPA
evaluation is needed.

Bureau of Ocean Energy Management 1



a. If the proposed study activities are within the range of activities analyzed in an existing
NEPA review, including this PEA, BOEM will prepare a Determination of NEPA Adequacy
(DNA) memo for the contract file.

b. If the proposed study activities are not covered by this PEA or existing NEPA reviews
(e.g., use of a new technology or a new category of activities), BOEM will prepare the
necessary activity- or project-specific NEPA documentation.

NEPA Review of Proposed Environmental Studies

. . =
Potential to cause effects to the human environment? NEPA not triggered

Actions are categorically excluded under 43 CFR § 46.210(e) Rito determination
and no extraordinary circumstances apply? in the contact file

Actions are covered by an existing
EA or EIS?

YES Prepare DNA memo

Originating office
prepares required NEPA
documentation

Figure 1. BOEM’s NEPA review of proposed environmental studies

Prior to contract award, or when study methodologies are known, BOEM prepares the proper NEPA
documentation and ensures that changes during proposal development (e.g., a change in methodology)
do not invalidate the completed environmental compliance (i.e., have not shifted the needed
compliance level). If contracts have a substantial modification after award, BOEM reviews the NEPA
documentation again to ensure it covers the new or modified activities, and the review is appropriately
documented in the contract files.
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1.2 Development of the Proposed Action for this Programmatic Environmental
Assessment

To determine the scope of the Proposed Action for this PEA, BOEM reviewed the studies included in the
NSL for fiscal years (FYs) 2014, 2015, and 2016 to determine the types of impact-producing activities
typically associated with BOEM studies and past practices. The review concluded that activities
associated with most BOEM-funded studies meet the requirements for application of DOI’s CE at 43 CFR
§ 46.210(e), which covers “nondestructive data collection, inventory (including field, aerial, and satellite
surveying and mapping), study, research, and monitoring activities.” Bureau-level guidance at 516 DM
15.4(A)(1) also identifies activities that are categorically excluded with similar language: “[i]nventory,
data, and information collection, including the conduct of environmental monitoring and nondestructive
research programs.”

Therefore, these activities—which require no study-specific CE review—include the following:

e Data collection using satellites and aerial platforms; and passive acoustic, magnetic sensing, and
digital optical scanning methods (e.g., imaging, sonar)

e Modeling, data synthesis, and analyses that rely on existing data
e Compilation of annotated bibliographies, compendiums, and literature reviews

e Conferences, meetings, and other forms of information sharing

This PEA takes a hard look at and analyzes the following studies activities that have the potential for
adverse impacts, some of which may be destructive:

e Geological and geophysical (G&G) surveys associated with environmental studies

e Tagging, capture, handling, study, and mortality of marine species (e.g., fish, invertebrates,
marine mammals, sea turtles, birds)

e Seafloor disturbance (e.g., sediment sampling, biological sampling)
e Sampling at archaeological or historic sites

e Ethnographic and other cultural interviews

e Other sociocultural and socioeconomic studies

e Unknown or highly controversial effects

2 Purpose and Need for the Proposed Action

The purpose of the Proposed Action is to facilitate BOEM funding and support for environmental studies
conducted by Federal agencies, academic organizations, non-profits, and commercial enterprises. The
need for BOEM’s ESP, mandated by Section 20 of OCSLA, is to support the collection of scientific
information to assess and manage the impacts of OCS activities on the human, marine, and coastal
environments. BOEM studies support informed decision-making related to the development of energy
and mineral resources on the OCS, as well as the development of measures to mitigate potential
impacts of OCS activities.

Bureau of Ocean Energy Management 3
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3 Alternatives Including the Proposed Action

3.1 Proposed Action

BOEM proposes to fund environmental studies to collect information, such as through observations,
interviews, and sampling of the physical environment and environmental resources. BOEM staff engage
with external scientists (e.g., from academia, other government agencies, private sector), who then
conduct the studies. Typically, these studies would affect only a small portion of the targeted resources;
be short-term, lasting a few days to several field seasons; be limited in area, from a few square meters
to a partial OCS planning area; and incorporate standard mitigation measures (e.g., Appendix B) to
protect the environment and resources. Hence, standard mitigation measures are included in the
Proposed Action.

Agreements and contracts follow the Federal Acquisition Regulations and Federal Financial Assistance
processes, as well as departmental and bureau-specific policies.

Specific activities are listed below.

G&G Surveys: G&G surveys use instrumentation on a vessel or remotely operated platform to collect
information about the marine environment. Geological surveys include passive remote sensing (e.g., via
magnetometer or gravitometer) and sampling of the seafloor (e.g., grab samples, box cores, shallow
coring) for sediment analysis and testing for geotechnical properties. Geophysical surveys generally use
high-resolution, shallow-penetrating acoustic sources (e.g., side-scan sonars, sub-bottom profilers,
multibeam echosounders, sparkers, boomers, and more) to detect archaeological resources, seafloor
features, and near-surface geologic features. Typically, these sources emit short “pings” of sound
between quiet periods and are considered non-impulsive in nature.

The Proposed Action does not include geophysical surveys involving seismic airguns, as they are not
typically used in BOEM-funded studies. Any study requesting use of airguns would be evaluated
separately under NEPA. Additionally, the Proposed Action does not include any activities related to
resource evaluation.

Fish and Invertebrate Capture Studies: For purposes of this document, “fish” includes freshwater fish,
saltwater fish, and marine invertebrates in the water column. Fish capture for tagging or subsequent
analysis provides important information about distribution and behavior to understand potential
interactions with OCS activities. Fish capture involves various methods of standard fishing and capture
techniques, as appropriate for the specific target species, and may result in injury or mortality of the
captured fish. These techniques include, but are not limited to, Fyke nets (stationary), beach seines
(from shore), 3-meter plumb staff beach trawls, and 83-112 survey trawls (standard National Oceanic
and Atmospheric Administration (NOAA) survey trawls).

Tagging, Capture, Handling, and Study of Marine Mammals, Sea Turtles, and Birds: Studies of marine
species such as marine mammals, sea turtles, and birds generally consist of two types: 1) those that are
“non-invasive,” which do not require the capture of live individuals; and 2) those that involve tagging or
capture of live individuals. Non-capture study approaches include remote sensing and use of
instrumentation (e.g., hydrophones, long-term passive acoustic recorders) installed in the ocean, on

Bureau of Ocean Energy Management
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boats, or nearshore; people serving as “observers” who are specifically looking (or listening, in the case
of acoustic studies) for observations of particular fauna; aerial observation and image surveys; and
necropsy of deceased individuals. For studies that involve capture or tagging of live individuals,
measurements (e.g., size) and other information (e.g., gender) may be recorded after the individual has
been captured. Once the appropriate information is collected, the individuals are then often “tagged”
with instrumentation and subsequently released back into the environment. Tagging allows for
collecting data, such as location and behavior, over time. Tagging also occurs without capture, e.g.,
approaching a marine mammal with a small vessel and attaching a tag (e.g., via pole system or
crossbow). Common tags used for marine mammals and sea turtles include satellite-tracked radio
telemetry tags (S-tags) and digital-recording acoustic tags (D-tags). Tag instrumentation commonly
includes radio transmitters, time-depth recorders, geographic location time-depth recorders, and
satellite-linked transmitters. For birds, specifically, banding is a common practice that involves capturing
birds and placing a uniquely numbered band or ring on the leg.

Seafloor-disturbing Activities: The Proposed Action includes instances where studies may have seafloor
disturbance that is outside the scope of the CE described above. Seafloor disturbance can be associated
with studies of seafloor geology, sediments, contamination, faunal communities, benthic habitats, and
archaeological or historic resources. In addition to the use of state-of-the-art remote sensing
technology, methodologies for studying the seafloor include collecting samples of surface and near-
surface sediments, landforms, biota, and potential archaeological or historic resources. Bottom
disturbance may occur incidentally from study activities such as anchoring to the seafloor, placing or
attaching instrumentation (e.g., receivers) on the seafloor, or use of trawl instrumentation or nets. In
such cases, regulations, stipulations, or other conditions of approval require avoidance of known
sensitive resources.

Devices used to collect sediment samples include grab samplers, sediment corers (e.g., gravity, Kasten,
piston), shallow drilling, and submersibles (e.g., physical samples, imagery). Sediment samples are
analyzed to identify rock types, sediment composition, contamination, and depositional environments.
Coring data also are used in conjunction with high-resolution remote sensing data to identify potential
submerged cultural landforms. Studies in rocky intertidal and shallow subtidal (< 15 m water depth)
areas often involve human divers who conduct census of habitats and biological communities. For
census-type activities, temporary transit lines or grid patterns can be constructed on the seafloor to
provide sampling spatial distribution and location information for statistical analyses and/or mapping.
Epibenthic fauna (organisms living on the surface of the seafloor) and infauna (organisms living in the
sediments) also can be analyzed from sediment samples or biological sampling that support community
assessments and help identify high-productivity habitats.

Environmental studies activities may occur in any of BOEM’s four OCS regions (Alaska, Pacific, Gulf of
Mexico [GOM], and Atlantic), state waters, and adjacent onshore areas. The types and numbers of
studies vary each year, depending on agency priorities and funding, as do their durations.

3.2 Studies Not Analyzed

The following categories of studies have been determined to be outside the scope of this PEA and will
not be analyzed further in this document. These studies activities fall under 43 CFR § 46.210 (e), which
covers “nondestructive data collection, inventory (including field, aerial, and satellite surveying and
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mapping), study, research, and monitoring activities.” In general, studies that fall into these categories
do not have the potential to cause significant effects (40 CFR § 1508.27).

Sampling at Archaeological or Historic Sites: BOEM has a robust archaeological/historical resources
protection program and conducts studies to identify potential resource sites, gather data about specific
sites (including environmental samples), and monitor performance and effectiveness of required impact
mitigation measures (54 § 302304(b)(1)). These studies may involve limited sampling at such sites, such
as removal of biological specimens, sediment cores or small grab samples of sediments, collection of
small pieces of disarticulated wood or ship fasteners, water samples, and other samples to assist in
determining the environmental conditions at a site. Sampling would be conducted with appropriate
methods and best practices to avoid and minimize impacts. BOEM has determined that a CE normally
would apply to this category of sampling. Therefore, these activities are outside the scope of this PEA
and will not be addressed further in this document.

Any studies proposing additional activities that may constitute extraordinary circumstances, such as the
removal of archaeological objects of significance, would undergo more robust NEPA analysis and
consultations under Section 106 of the National Historic Preservation Act (NHPA). In those instances,
BOEM will take the following actions:

e Require the preparation of a robust data recovery plan to discuss why the removal is necessary,
recovery methodology, proposed analyses on the objects, storage and transport, and
conservation and curation of the objects.

e Develop methods to avoid and minimize impacts to the recovered artifacts and the site.

e Consult with the appropriate State Historic Preservation Office (SHPO), Tribal Historic
Preservation Office (THPO), and the Advisory Council on Historic Preservation.

e Ensure that studies activities comply with the mitigation requirements identified through the
consultations.

Ethnographic and Other Cultural Interviews: BOEM received comments from subsistence communities
on Alaska’s North Slope that the large number of meetings involving individual or group interviews has
an adverse effect on the villages’ ability to effectively pursue their subsistence, cultural, and community
activities. In 2011, BOEM established a Tribal and Community Liaison position (formerly the Community
Liaison position established in 2000) in BOEM’s Alaska Region Office to work directly with potentially
affected communities to schedule and coordinate meetings. The Alaska Region’s approach was adapted
in BOEM’s Pacific, GOM, and Atlantic Regions. BOEM'’s ESP proactively seeks input on proposed studies
from potentially affected communities and makes substantial effort to report back to the Tribes and
villages on the results of the studies with which they were involved. Meetings associated with studies
activities involve a small proportion of coordination efforts relative to scoping, public hearings, and
events related to non-studies activities. Additionally, under the Paperwork Reduction Act (PRA), data
collection must be defensibly useful, and not duplicative nor burdensome to the public. These measures
help address the concerns previously expressed by these communities, and ethnographic and other
cultural interviews can be covered by CE because there are no anticipated effects from these activities.
Therefore, this category of studies activities is outside the scope of this PEA and will not be addressed
further in this document.

Bureau of Ocean Energy Management 6
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Other Sociocultural and Socioeconomic Studies: Most BOEM-funded sociocultural and socioeconomic
studies rely on secondary data covered under DOI’s CE (43 CFR § 46.210 (e)). Activities that include
primary data collection have established requirements to avoid impacts and ensure non-burdensome
and ethical data collection. PRA requirements are applicable to sociocultural and socioeconomic studies,
and are used to determine whether Office of Management and Budget (OMB) approval is necessary. In
addition to OMB clearance, studies that involve human research subjects (such as surveys) and are
conducted by academic institutions require approval from the appropriate Institutional Review Board ,
which reviews and monitors research involving human subjects to ensure ethical practices. When BOEM
studies involve engaging with communities, engagement is voluntary and through proper channels
within the community. Therefore, sociocultural and socioeconomic studies can be covered by CE
because there are no anticipated effects from these activities; this category of studies activities is
outside the scope of this PEA and will not be addressed further in this document.

Unknown or Highly Controversial Effects: Future environmental studies may propose using new or
variations of technologies or techniques for which the potential effects may be unknown or highly
controversial. In such cases, BOEM will complete a study-specific environmental review under NEPA. The
potential effects of such activities cannot be analyzed at this time. This category of studies activities is
outside the scope of this PEA and will not be addressed further in this document.

All Other Studies within the Scope of the CE: Any proposed study that involves nondestructive data
collection activities and presents no extraordinary circumstances, even if the study otherwise falls within
the categories defined in the Proposed Action, is outside the scope of this PEA and requires no further
NEPA review.

3.3 Rationale for No Additional Alternatives, Including a No Action Alternative
DOl regulations, currently at 43 CFR § 46.310, state the following:

“[W]hen the Responsible Official determines that there are no unresolved conflicts about
the proposed action with respect to alternative uses of available resources, the
environmental assessment need only consider the proposed action and does not need to
consider additional alternatives, including the no action alternative.”

BOEM found that there are no unresolved conflicts for BOEM-funded environmental studies with
respect to alternative uses of available and potentially affected resources examined or sampled in the
studies (Table 1). Furthermore, BOEM determined that the benefit of completing research to better
understand the environment and the long-term gain of improved mitigation measures outweighs any
short-term harm or disturbance that may occur as a result of the studies. Therefore, this PEA does not
require any additional alternatives.

Bureau of Ocean Energy Management 7
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Table 1. Available and potentially affected resources considered to reach a determination of no
unresolved conflicts

Resource Consideration of Alternative Uses

Fish and Alternative uses of fish and invertebrates include subsistence harvest, recreational fishing,
invertebrates commercial fishing, and other research activities.

Species population, range, prey, physiological, and contamination studies involve capture
of a small number of individuals, which would have no measurable effect on the overall
populations or fishing success rates.

If required, the originating BOEM office/program must consult with and obtain permits
from the National Marine Fisheries Service (NMFS) and the U.S. Fish and Wildlife Service
(USFWS) (e.g., Magnuson-Stevens Fishery Conservation and Management Act [MFCMA] or
Endangered Species Act [ESA]), and studies must comply with any mitigation
requirements identified.

The small areal and temporal footprints of these studies, and any required mitigation
identified through consultations, would avoid potential conflicts between the proposed
studies and alternative uses of fish and invertebrates.

Marine mammals Alternative uses of these species include subsistence harvest and other research activities.
and other protected BOEM and NMFS have addressed potential effects to marine mammals from the presence
species of vessels and the introduction of noise into the marine environment in multiple NEPA

documents (Appendix A).

Through these NEPA analyses, a robust suite of mitigation measures has been developed
(Appendix B), including requirements for onboard protected species observers to help
prevent collisions and cessation of operations when marine mammals or other protected
species are nearby.

In the Arctic, studies contractors are required to coordinate with the Alaska Eskimo
Whaling Commission and the Eskimo Walrus Commission to avoid adverse effects on
subsistence harvest activities.

Proposed tagging or capture of a small number of protected species for research purposes
would be conducted after completion of required consultations and permitting authority
under the ESA and, where appropriate, authorizations under the Marine Mammal
Protection Act (MMPA).

These measures, the small areal and temporal footprints of these studies, and any other
required mitigation identified through consultations or permits would resolve potential
conflicts between proposed studies and alternative uses of marine mammals and other

protected species.
Seafloor resources, Disturbance from sediment, biological, and other sampling would be short term (a few
including marine days to several field seasons) and affect small areas (a few square meters to a partial OCS
benthic planning area).
communities and

Consultation under the ESA or MFCMA, including essential fish habitat (EFH), may be

habitats required for studies activities that disturb the seafloor and seafloor resources.
The small areal and temporal footprints of these studies and any required mitigation
identified through consultations would avoid potential conflicts between the studies and
alternative uses of seafloor resources.
Bureau of Ocean Energy Management 8
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4 Potentially Affected Environmental Resources and Impact Analysis

This section provides a brief description of the affected environment and BOEM'’s analysis of the
environmental impacts associated with the Proposed Action. The affected environment includes both
the current state of resources and future baseline conditions, defined as the status of the resource over
time given the range of ongoing natural and human activities other than the Proposed Action.

BOEM considered physical, biological, and sociocultural resource categories in the context of the range
of potential environmental studies activities expected to occur. The sections below describe the OCS
resources that may be potentially impacted by the selected categories of environmental studies
activities. These resources include the following:

e Fish and invertebrates
e Marine mammals

e Seaturtles

e Birds

e Marine benthic communities and habitats

Appendix A lists representative NEPA and consultation documents that address the potential effects of
activities similar to the studies activities analyzed in this PEA. These analyses are summarized below.

Additional resources—air quality, water quality, geology, commercial and recreational fisheries, and
archaeological and cultural resources—were considered but are not expected to be impacted by studies
activities; these resources are not analyzed further. Studies activities can involve days-at-sea that are
infrequent and distributed throughout the entire OCS, and so are unlikely to impact air quality.
Additionally, the port facilities used by BOEM have NEPA documentation that cover air emissions from
marine vessel traffic and impacts to water quality under National Pollutant Discharge Elimination System
permits issued by the U.S. Environmental Protection Agency (EPA). Environmental studies are not likely
to impact geology related to energy and mineral resources due to the small spatial scale and magnitude
of activities relative to the geological resources. However, impacts to geomorphology that influences
biological communities is discussed in the seafloor-disturbing activities section. Commercial and
recreational fisheries are not expected to be impacted by studies activities due to the small number of
individuals involved, which would have no measurable effect on fish populations. There are no
anticipated impacts to archaeological and cultural resources from studies activities because BOEM has
measures and requirements in place to avoid them (Section 3.2).

4.1 Affected Environment

4.1.1 Fish and Invertebrates

This document analyzes fish (including both freshwater and saltwater fish) and pelagic invertebrates.
Many species of ecologically, culturally, and commercially important fish occur in the U.S. OCS. EFH is a
management term that refers to the waters and substrate designated as necessary for federally
managed fish to grow. On a national scale, commercial and recreational fisheries, combined, generated

Bureau of Ocean Energy Management
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$73.4 billion in labor income, $117.7 billion in value added, and supported 1.79 million jobs in 2019;
Table 2 lists the top commercial and recreational species in each region (NMFS 2022a).

Table 2. Top commercial and recreational fisheries species in each region

AR E R ST Popular Recreational Fisheries Species

(based on landings revenue)

Salmon (e.g., coho, pink, chinook), Pacific

Alaska Salmon, Alaska pollock, flatfish, crab halibut, rockfish

Crab (e.g., Dungeness), shellfish (e.g.,
Pacific oysters), shrimp, whiting (hake), salmon,
albacore tuna, flatfish, sablefish, squid

Mackerel, rockfish, salmon, lingcod, tuna,
bocaccio, barracuda, surfperch

Seatrout, Spanish mackerel, red drum,
Atlantic croaker, red snapper, sheepshead,
striped mullet, kingfish, grouper

Shrimp, red snapper, grouper, blue crab,

If of Mexi
Gulf of Mexico menhaden, oyster

Striped bass, Atlantic mackerel, tautog,
American lobster, sea scallop, blue crab, summer flounder, Atlantic croaker, spot,
shrimp snapper, drum, bluefish, black sea bass,

flounder, scup, striped bass, wrasse

Atlantic

Source: NMFS (2022a)

In Alaska, major currents bring in warm, low-salinity, nutrient-rich waters that help drive some of the
world’s highest primary productivity (Stabeno et al. 2004). Protected fish species include five ESA-listed
subspecies of steelhead and nine ESA-listed subspecies of salmon (Colway and Stevenson 2007; Good et
al. 2005), among others. EFH for the marine juvenile and adult stages of five species of salmon occurs
from Alaska’s coast to the U.S. exclusive economic zone (EEZ) boundary (Echave et al. 2012).

Along the U.S. Pacific Coast, a significant upwelling zone of cold, nutrient-rich water leads to high levels
of primary productivity, especially in the summer months (Schwing et al. 1996). Coastal and estuarine
habitats support a wide variety of biological communities, including habitat and nursery areas for
juvenile fish and shellfish (Beck et al. 2003). More than 90 species of bottom-dwelling groundfish
(including rockfish, flatfish, and shark) are managed along the U.S. West Coast and have EFH throughout
the Pacific OCS (Pacific Fishery Management Council 2020). ESA-listed salmon and steelhead occur in
marine waters in all Pacific planning areas; the ESA-endangered Gulf grouper may occur offshore
southern California; and the ESA-threatened southern distinct population segment (DPS) of green
sturgeon, which also can be found in Alaska, has critical habitat (which is designated for ESA-listed
species) from northern California to the U.S.-Canada border (Colway and Stevenson 2007; Craig et al.
2006; Good et al. 2005).

In the GOM, the U.S. coastline comprises more than 750 bays, estuaries, and sub-estuary systems (Engle
2012), which provide important nursery grounds and adult habitat for numerous species of fish,
including some protected species. For example, the Flower Garden Banks National Marine Sanctuary in
the northern GOM is an important nursery habitat for the ESA-threatened giant manta ray (Miller and
Klimovich 2017; Stewart et al. 2018), and the ESA-listed oceanic whitetip and scalloped hammerhead
sharks are both found in GOM offshore waters (Barker et al. 2021; Carlson and Gulak 2012). Other GOM
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fish species include menhaden, seatrout, snapper, tuna, bristlemouth, blue marlin, bigeye tuna, dusky
shark, and shortfin mako shark (Lingo and SzedImayer 2006; Meinert et al. 2020).

Most GOM coastal waters are designated as EFH. Pelagic species (like blue marlin, tuna, and shark) can
travel long distances and occupy a wide geographic area, resulting in EFH designations that cover the
whole GOM. GOM coral reefs provide important fish habitat and are EFH for many species like snapper
and grouper (Gulf of Mexico Fishery Management Council 2005).

Critical habitat is found throughout the GOM, including for the ESA-endangered smalltooth sawfish
(Brame et al. 2019) and the ESA-threatened Gulf sturgeon, which has designated critical habitat in select
rivers and coasts of Louisiana, Mississippi, Alabama, and Florida (Ross et al. 2009).

The Deepwater Horizon oil spill variably affected EFH (e.g., deep coral, mesophotic, and shallow marsh)
used by a variety of managed species (Deepwater Horizon Natural Resource Damage Assessment
Trustees 2016). Fish communities generally showed dramatic declines in abundance (for multiple
species) immediately following the spill but have displayed resilience since then (Deepwater Horizon
Natural Resource Damage Assessment Trustees 2016); however, sublethal and long-term effects of the
spill on fish and their environments are still under investigation (Murawski et al. 2021).

Along the Atlantic Coast, estuaries, tidal rivers, marshes, and stream habitats support a wide variety of
aquatic, estuarine, and marine communities, including habitat and nursery areas for juvenile fish (Litvin
et al. 2018). The Atlantic canyons, which contain corals and hard substrate that provide complex habitat
for many marine animals, are important areas to highly migratory and deep-water fish and are sites of
intense commercial and recreational fisheries (e.g., tilefish, tuna, swordfish) (Ross et al. 2018).
Additionally, the ESA-listed oceanic whitetip shark and Central and Southwest DPSs of scalloped
hammerhead shark occur throughout the Atlantic (Barker et al. 2021; Carlson and Gulak 2012). The ESA-
threatened giant manta is also present although not commonly encountered (Miller and Klimovich
2017). Pelagic, highly migratory, managed fish species include 5 tuna, 30 shark, and 6 billfish species.
Most of these species (e.g., bluefin tuna, blue shark, and white marlin) have EFH throughout the Atlantic
(82 FR § 42329). The anadromous, ESA-listed Atlantic and shortnose sturgeon are bottom-dwelling
species ranging from the South Atlantic to the North Atlantic (NMFS 2021f). Atlantic salmon EFH occurs
in 30 freshwater, coastal, and brackish areas from Maine to Connecticut (Bardarson et al. 2020). ESA-
endangered smalltooth sawfish occur in the Straits of Florida and have coastal critical habitat (NMFS
2021g).

4.1.2 Marine Mammals

Marine mammals spend all or part of their lives in the ocean and include both semi-aquatic mammals
(e.g., seals, sea lions, walrus, sea otters, and polar bears) and fully aguatic mammals (e.g., manatees,
baleen whales, and toothed whales). They are found in all BOEM OCS regions (Alaska, Pacific, GOM, and
Atlantic (NMFS 2009), and are all protected under the MMPA.
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Table 3. Marine mammal species found in the OCS regions

Region Marine Mammal Species

Alaska Bearded seal, harbor seal, northern fur seal, ribbon seal, ringed seal, spotted seal, Steller sea lion,
Baird’s beaked whale, beluga whale, bowhead whale, Cuvier’s beaked whale, Dall’s porpoise, fin
whale, harbor porpoise, gray whale, humpback whale, killer whale, minke whale, North Pacific right
whale, Pacific white-sided dolphin, sperm whale, Stejneger’s beaked whale, polar bear, sea otter,
walrus

Pacific California sea lion, Guadalupe fur seal, harbor seal, Hawaiian monk seal, northern elephant seal,
northern fur seal, Baird’s beaked whale, Blainville’s beaked whale, blue whale, bottlenose dolphin,
Bryde’s whale, common dolphin, Cuvier’s beaked whale, Dall’s porpoise, dwarf sperm whale, false
killer whale, fin whale, Fraser’s dolphin, harbor porpoise, humpback whale, killer whale, long-
beaked common dolphin, Longman’s beaked whale, melon-headed whale, mesoplodont beaked
whale, minke whale, northern right whale dolphin, Pacific white-sided dolphin, pantropical spotted
dolphin, pygmy killer whale, pygmy sperm whale, Risso’s dolphin, rough-toothed dolphin, sei whale,
short-finned pilot whale, sperm whale, spinner whale, striped dolphin, sea otter

Gulf of Atlantic spotted dolphin, Blainville’s beaked whale, bottlenose dolphin, Rice’s whale, clymene

Mexico dolphin, Cuvier’s beaked whale, dwarf sperm whale, false killer whale, Fraser’s dolphin, Gervais’
beaked whale, killer whale, melon-headed whale, pantropical spotted dolphin, pygmy killer whale,
pygmy sperm whale, Risso’s dolphin, rough-toothed dolphin, short-finned pilot whale, sperm whale,
spinner dolphin, striped dolphin, West Indian manatee

Atlantic Grey seal, harbor seal, harp seal, hooded seal, Atlantic spotted dolphin, Atlantic white-sided
dolphin, blue whale, bottlenose dolphin, clymene dolphin, common dolphin, Cuvier’s beaked whale,
dwarf sperm whale, fin whale, Fraser’s dolphin, harbor porpoise, humpback whale, killer whale,
long-finned pilot whale, melon-headed whale, mesoplodont beaked whale, minke whale, north
Atlantic right whale, northern bottlenose whale, pantropical spotted dolphin, pygmy killer whale,
pygmy sperm whale, Risso’s dolphin, sei whale, short-finned pilot whale, sperm whale, spinner
dolphin, striped dolphin, white-beaked dolphin, West Indian manatee

Source: NMFS (2009)

Many different types of marine mammal species are found throughout the Alaska Region. They include
the ESA-endangered western DPS of Steller sea lion; three stocks of northern sea otter, the Southwest
stock of which is ESA-threatened; many whale species; and ice-associated marine mammals such as
seals (including the ESA-threatened Beringia DPS of bearded seal), walrus, and ESA-threatened polar
bears, which have designated critical habitat along the coast and offshore in the Chukchi, Beaufort, and
East Bering Seas (Beatty et al. 2021; FWS 2021d; Muto et al. 2021). Whale species found in Alaskan
waters include beluga, bowhead, gray, North Pacific Right, and humpback (Moore et al. 2006; NMFS
2009). There are five distinct stocks of beluga whales in Alaskan waters (Hauser et al. 2014), including
the ESA-endangered Cook Inlet DPS. The ESA-endangered North Pacific right whale occurs in the Gulf of
Alaska and East Bering Sea with designated critical habitat located throughout these areas (73 FR §
19000). Three humpback whale DPSs visit the East Bering Sea in the summer to feed on zooplankton and
small forage fish (Smith et al. 2017b).

Marine mammals are abundant in the Pacific Region; some migrate through the area, while others are
year-round residents. Several distinct stocks of humpback and blue whales travel to the Pacific Coast to
feed, and gray whales travel through nearshore waters of the region each year during their migration
between Alaska and Mexico (NMFS 2009). Harbor porpoises have resident populations in waters < 131 ft
(200 m) along the northern Pacific Coast (NMFS 2009). Similarly, ESA-endangered southern resident
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killer whales generally reside in nearshore and inland waterways along the coast in the
Washington/Oregon Planning Area (NMFS 2009). Six species of pinnipeds occur in the Pacific Region
with harbor seals one of the most commonly found (NMFS 2022b). Two species are ESA-listed: the
threatened Guadalupe fur seal (NMFS 2021b) and the endangered western DPS of Steller sea lion (NMFS
2021h).

Twenty-two species of marine mammals regularly occur in the GOM: ESA-endangered Rice’s whale
(baleen whale), 20 species of toothed whales and dolphins, and the ESA-threatened West Indian
manatee (NMFS 2009). Several species (Rice’s whale, ESA-endangered sperm whale, and bottlenose
dolphin) have resident populations in the GOM (Van Parijs 2015).

Thirty-four species of marine mammals occur in U.S. Atlantic waters: 6 species of baleen whales, 23
species of toothed whales and dolphins, 4 species of seals (gray, harbor, harp, and hooded), and 1
species of manatee (NMFS 2009). This includes five ESA-endangered whales (North Atlantic right, blue,
fin, sei, and sperm), as well as the ESA-threatened Florida subspecies of the West Indian manatee. The
North Atlantic right whale is the only ESA-listed cetacean with critical habitat in the North Atlantic (81 FR
§ 4837): feeding grounds in the Gulf of Maine and a calving habitat about 62.1 mi (100 km) wide off the
coast of northern Florida, Georgia, and South Carolina (White and Veit 2020).

4.1.3 Sea Turtles

Sea turtles spend most of their lives at sea and come to shore only to lay eggs; upon hatching, young sea
turtles immediately move back to the sea). Sea turtles are found in all BOEM OCS regions. The ESA-
endangered leatherback turtle—the largest of all sea turtles—is the only turtle normally occurring in
Alaska, where its range is limited to the Gulf of Alaska (NMFS 2021d). Other species may occur as
vagrant in Alaskan waters (Hodge and Wing 2000). No sea turtle species nest in Alaska.

Four ESA-listed sea turtles feed in or pass through the waters of the Pacific Region, though there are no
turtle nesting areas along the Pacific Coast. ESA-endangered leatherback turtle critical habitat occurs
throughout Pacific Region waters, but the species is most prevalent in Washington and Oregon (NMFS
2021d). The West Pacific DPS of leatherback turtle, which has shown continued decline, undergoes one
of the longest migrations, traveling to U.S. Pacific waters from the Indo-Pacific (NMFS 2021d; Tiwari et
al. 2013). The ESA-threatened East Pacific DPS of green turtle may occur from southern Alaska to Baja
California Sur, Mexico, but these sea turtles are mostly found in southern California (NMFS 2021a). The
ESA-endangered North Pacific Ocean DPS of loggerhead turtle and ESA-threatened olive ridley turtle
occasionally occur off the coast of California (NMFS 2014b; 2021e).

Five species of ESA-listed sea turtles occur in the GOM: loggerhead, green, hawksbill, Kemp’s ridley, and
leatherback (NMFS 2014a; 2021a; 2021c; 2021d; 2021e). GOM beaches provide important nesting
habitat for sea turtles; for example, the ESA-threatened Northwest Atlantic DPS of loggerhead turtle has
designated critical habitat on beaches and in coastal waters of Florida, Alabama, and Mississippi (NMFS
2021e). Large swaths of the GOM where Sargassum seaweed occurs have also been designated critical
habitat for the loggerhead turtle (79 FR § 39855).

In the Atlantic Region, beaches on the mainland, barrier islands, and sea islands provide vital nesting
habitat for five ESA-listed sea turtles. The ESA-threatened Northwest Atlantic DPS of loggerhead turtle
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occurs along the U.S. southeastern coast; this species nests extensively in Florida, with more sporadic
nesting as far north as Virginia (NMFS 2021e). Critical habitat for varying life stages of loggerhead turtles
has been designated on nesting beaches, in nearshore waters, and offshore from North Carolina to
Florida (NMFS 2021e). ESA-endangered leatherback turtles occur in the open ocean from Maine to
Florida and have minor nesting colonies in southeast Florida (NMFS 2021d). The ESA-threatened North
Atlantic DPS of green turtle and ESA-endangered Kemp's ridley turtle inhabit waters along the Atlantic,
with the latter ranging farther north during warmer months and moving south during the winter and
early spring (NMFS 2021a; 2021c). ESA-endangered hawksbill turtles spend time in both pelagic and
coastal areas; this species is primarily tropical and sub-tropical and is found regularly offshore of Florida
(NMFS 2014a).

4.1.4 Birds

Seabirds, shorebirds, wetland birds, and marine waterfowl are found in all BOEM OCS regions and live
entirely at sea, migrate over parts of the ocean, or live in coastal areas.

Many species of marine birds are found in the Alaska Region, with its rocky coasts providing habitat for
colonies of breeding birds and its high abundance of forage fish and crustaceans providing ample food.
An estimated 87% of U.S. seabirds nest along Alaska’s East Bering Sea coastline, including fulmars,
storm-petrels, cormorants, jaegers, gulls, kittiwakes, terns, murres, guillemots, murrelets, auklets, and
puffins (Denlinger 2006). Additionally, many migratory seabirds forage in the Bering Sea to build body-
fat reserves on their way to nesting grounds in the Arctic (Denlinger 2006). Over 90% of the North
American population of marbled murrelet breeds in Alaska along the coasts of the Bering Sea and
Aleutian Islands (Denlinger 2006); this species is ESA-threatened in Washington, Oregon, and California.
The Chukchi Sea provides breeding, feeding, and staging areas for millions of seabirds, shorebirds, and
waterfowl, including auklets, kittiwakes, murres, shearwaters, fulmars, gulls, loons, phalaropes, and
eiders (Gall et al. 2013). The Beaufort Sea also supports many migratory birds, including auks, kittiwakes,
guillemots, terns, loons, brants, and eiders (Dickson and Gilchrist 2002). ESA-listed species found in
Alaska include the endangered short-tailed albatross, threatened Steller’s eider, threatened spectacled
eider, and endangered Eskimo curlew (FWS 2022b).

The Pacific Region’s bird community is large and diverse, and includes far-ranging species that come
from the Pacific Ocean, Bering Sea, and Arctic Ocean, as well as from inland North America. Species
found in the Pacific Region include storm-petrels, pelicans, auklets, cormorants, murres, murrelets,
guillemots, gulls, plovers, oystercatchers, and rails (FWS 2022d; NPS 2016). The Pacific Region has
several ESA-listed species, including the endangered short-tailed albatross, endangered Hawaiian petrel,
endangered band-rumped storm-petrel, threatened marbled murrelet (in California, Oregon, and
Washington), threatened Western snowy plover (Pacific Coast DPS), endangered California clapper rail,
and endangered light-footed clapper rail (California Department of Fish and Wildlife 2014).

In the GOM, wetland and coastal habitats provide key foraging and resting areas for more than 400
species of seabirds, shorebirds, wetland birds, waterfowl, and songbirds (FWS 2013). Common seabirds
found in the GOM include shearwaters, storm-petrels, boobies, gannets, jaegers, phalaropes, petrels,
gulls, and terns (Duncan and Havard 1980). Five ESA-listed birds occur in the GOM: threatened piping
plover (FWS 2021c), endangered whooping crane (FWS 2022e), endangered Mississippi sandhill crane
(FWS 2022c), threatened eastern black rail (FWS 2022a), and threatened roseate tern (FWS 2021f).
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Portions of the shoreline have been designated as critical habitat for wintering piping plovers (Stucker
and Cuthbert 2006). Additionally, hundreds of millions of migratory birds use the Central, Mississippi,
and Atlantic Flyways, parts of which converge on diverse coastal and terrestrial habitats along the
northern Gulf Coast, where some birds stay, while others continue to other destinations (Gallardo et al.
2004).

Numerous species of resident and migratory birds occur in the Atlantic Region, including seabirds (gulls,
terns, cormorants, frigatebirds, gannets, boobies, tropicbirds, petrels, and shearwaters); shorebirds
(sandpipers, plovers, oystercatchers, and stilts); wetland birds (egrets, herons, storks, ibises, spoonbills,
cranes, and rails); and waterfowl (loons, grebes, and sea ducks) (Brinker et al. 2007). Five ESA-listed
marine and coastal bird species occur in this region: endangered Bermuda petrel, threatened red knot,
endangered roseate tern, threatened wood stork, and threatened piping plover (FWS 2021a; 2021c;
2021e; 2021f; 2021g). Migratory birds use the Atlantic Flyway, which spans from the Caribbean to the
Arctic and covers the entire Atlantic Region (FWS 2021b). Atlantic coastal habitats serve as critical
stopover areas for migratory birds to feed and rest; other species use specific coastal areas for nesting
(Erwin 1996).

4.1.5 Marine Benthic Communities and Habitats

Marine benthic communities and habitats are living organisms and their associated seafloor
environments that they occur on, within, or near. This resource is found in all BOEM OCS regions and
does not include fish, marine mammals, sea turtles, and birds, which are discussed separately.

In the Alaska Region, the Bering Sea supports diverse benthic communities, including soft corals, worms,
bivalves, snails, sea stars, shrimp, and crabs (Wang et al. 2014). Many of these benthic species (such as
red king crab, snow crab, and tanner crab) have EFH in Alaska (North Pacific Fishery Management
Council 2021) and provide critical food sources for humans and other marine animals (NMFS 2018b). In
the Chukchi Sea, the continental shelf supports high benthic biodiversity—including snow crabs, lyre
crabs, snails, sea urchins, and sea stars (Goddard et al. 2014; Konar et al. 2014; Smith et al. 2017b)—and
provides critical foraging grounds for species like walrus (Sheffield and Grebmeier 2009). The Beaufort
Sea supports diverse marine benthic communities, including species such as kelps, algae, corals, brittle
stars, mussels, and worms (Smith et al. 2017b). The Alaska Region is also home to 137 species of deep-
water coral, especially along the Aleutian Islands (Stone and Cairns 2017).

Submarine canyons, banks, and seamounts on the Pacific Region continental shelf are characterized by
diverse marine benthic communities, including species such as feather stars, brittle starts, sea urchins,
sea cucumbers, worms, bivalves, snails, crabs, other crustaceans, and sponges (Bergen et al. 2001; Levin
et al. 2016; Tissot et al. 2007). Additionally, several species of deep-water corals occur in the Pacific
Region, including high abundances of octocorals, other soft corals, and sea pens (Everett and Park 2018).
The ESA-endangered white abalone occurs off the coast of southern California, and crustaceans (such as
Dungeness and red rock crabs) support valuable commercial fisheries (Iribarne et al. 1995; NMFS
2018b). The Pacific region also hosts many chemosynthetic habitats (Seabrook et al. 2018) and an
oxygen minimum zone (Bograd et al. 2008), which shape marine benthic communities and the overlying
water column.
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The GOM’s nearly ubiquitous soft bottom environments are home to marine benthic communities
including worms, bivalves, crabs, lobsters, other crustaceans, sea cucumbers, sea anemones, and brittle
stars (Rowe and Kennicutt Il 2009). Nearshore and shelf habitat may serve as EFH for managed species
like shrimp, stone crab, and spiny lobster (Gulf of Mexico Fishery Management Council 2005) (70 FR §
76216). GOM coral reefs provide important habitat for many marine species and provide EFH for species
like snappers and groupers (Lingo and Szedlmayer 2006). There are many chemosynthetic communities
in the GOM (Ross et al. 2012), which attract sponges, corals, and tubeworms that create shelter,
feeding, and nursery grounds for other species (Fraser and Sedberry 2008).

In the Atlantic Region, soft bottom habitats host highly diverse marine benthic communities, including
worms, crustaceans, bivalves, and snails (Hale 2010). Coral reefs in the Atlantic Region provide
important habitat for a variety of invertebrates and serve as foraging areas for ESA-endangered
hawksbill turtles (NMFS 2014a). In deeper waters of the Atlantic, hard bottom habitats support sponges,
corals, worms, bivalves, crustaceans, and brittle stars (Posey and Ambrose Jr. 1994). Hydrocarbon seeps
in the Atlantic Region are home to chemosynthetic communities that include bacterial mats, mussels,
clams, and tubeworms (McVeigh et al. 2018).

4.2 Future Baseline Conditions

The resources discussed about (fish, invertebrates, marine mammals, sea turtles, birds, and marine
benthic communities and habitats) may be affected by a variety of stressors, including bottom and land
disturbance; vessel traffic; commercial and recreational fishing; oil and gas development; renewable
energy development; marine minerals leasing; marine debris and pollution; climate change; and changes
to coastal and estuarine habitats. The compounding effects of these stressors may create additional
pressure on these resources.

Bottom and land disturbance from a variety of activities may potentially impact fish, invertebrates,
marine mammals, sea turtles, birds, and benthic communities. Bottom disturbance may temporarily
displace benthic-feeding marine mammals (e.g., bearded seals, walrus, gray whales) from foraging areas
(Pirotta et al. 2013). Land disturbance may affect polar bear denning (Linnell et al. 2000) and key haul-
out areas for other marine mammals (Andersen et al. 2012). Increased suspended sediments and
reduced water quality may diminish the quantity and quality of bird prey and make prey harder to hunt,
especially in coastal habitats (Henkel 2006; Lovvorn et al. 2001). Activities that lead to degradation or
loss of estuarine and wetland areas may displace birds that use this habitat to forage and breed (Lotze
et al. 2006). Bottom and land disturbance may affect marine benthic communities by physically
disturbing the habitat and associated fauna, as well as introducing suspended sediments that may
smother organisms (Clark et al. 2019).

Vessel traffic is an increasing concern; the average size of container ships is getting larger (Merk et al.
2015), and global trade is continually growing. With respect to waterborne tonnage, six out of the 10
busiest U.S. ports are in the GOM; the other four ports are in the Pacific and Atlantic Regions (USACE
2021). Vessel collisions, noise, and invasive species are expected to increase and intensify in future years
(Sardain 2017). Marine mammals and sea turtles are at risk of vessel collisions, especially in major
shipping lanes (Rockwood et al. 2017). As vessel traffic increases in the future, these areas would
continue to be high-risk zones for marine mammals and sea turtles. The expected expansion of some
ports also may result in increased risk of vessel collisions, which has been implicated in injuries and
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fatalities for several large whale species (Hill et al. 2017; Laist et al. 2014; Muirhead et al. 2018).
Increases in noise due to vessel traffic may have a chronic, low-intensity impact on fish species, e.g.,
physiological stress responses (Celi et al. 2016). Acoustic masking is a phenomenon in which noise in the
marine environment interferes with communication in species ranging from fish to marine mammals
(Clark et al. 2009; Erbe et al. 2016). Vessel noise also may lead to acoustic masking, increased stress, and
changes in migration routes of marine mammal species; these impacts have already been document for
the North Atlantic right whale (Davis et al. 2017; Parks et al. 2007; Parks et al. 2011; Pirotta et al. 2012).

Commercial and recreational fishing increase vessel traffic and resource consumption, which may
impact marine species. Commercial fishing intensity is expected to persist in future years, which will
continue to strain marine species and marine benthic communities (Anticamara et al. 2011). The stress
of fisheries may impact some fish species that are currently overfished or threatened with habitat
destruction (Dulvy et al. 2021). Fisheries operations often use equipment that may inadvertently harm
and result in catch of non-targeted species (i.e., bycatch). For example, trawl fisheries have some of the
highest bycatch rates of any fishery (Kelleher 2005). Mortality and injury due to fisheries interactions
continue to be a problem for marine mammals and sea turtles. North Atlantic right whales are
particularly vulnerable to entanglement in fishing, crab, and lobster pot lines (Knowlton et al. 2012).
Entanglements may lead to mortality or decreased body condition due to the difficulty in foraging or
swimming with additional drag from entangled gear (Knowlton and Kraus 2001). The stress from
entanglement makes it particularly difficult for females to bear offspring and nurse their calves (Pettis et
al. 2017). Increases in fishing activity may continue to disturb benthic habitat and affect both target
species and bycatch. Fisheries may cause impacts by removing fauna and damaging or destroying
benthic habitat, which may degrade overall habitat quality (Althaus et al. 2009).

Oil and gas development in Federal and state waters may affect marine species and habitats. These
activities may result in disturbance from vessel or aircraft traffic, vessel collisions (Schoeman et al.
2020), behavioral disturbance (e.g., acoustic masking) or displacement due to increased noise (Erbe et
al. 2016), bottom disturbance (Pirotta et al. 2013), routine discharges (Holdway 2002), or non-routine
events such as spills (Deepwater Horizon Natural Resource Damage Assessment Trustees 2016). Vessel
traffic and noise from deep-penetration seismic surveys or decommissioning may cause physiological
harm or behavioral disturbance to marine mammals and sea turtles (Ellison et al. 2012). Benthic
features and habitat value may continue to be degraded or lost if impacted by discharges (drilling muds,
cuttings, debris) or other bottom disturbance, especially for particularly unique or sensitive habitats
(e.g., corals, chemosynthetic habitats, Habitat Areas of Particular Concern) (Sulak et al. 2007). Expected
decommissioning of oil and gas infrastructure and future offshore renewable energy development may
also likely have localized, short-duration impacts on marine benthic communities (Burdon et al. 2018).

Renewable energy development is expected to continue (BOEM 2020b; EIA 2021), which may impact
marine habitats and associated fauna. Construction, installation, associated cabling, and
decommissioning of offshore wind turbines may cause bottom disturbance, which may lead to
incidental mortality of both pelagic and benthic species, damage to habitat, and/or alterations to food
web dynamics (Gasparatos et al. 2017). These renewable energy development activities may increase
vessel traffic (e.g., for G&G surveys and routine monitoring), which may increase risk of vessel collisions
and noise in the area (Schoeman et al. 2020). The presence of offshore wind turbines may be beneficial
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to some species by providing hard substrate and aggregation sites (Glarou et al. 2020), but displace and
cause avoidance for others (Cook et al. 2018).

Marine minerals leasing (such as for beach replenishment) is likely to increase to meet a predicted
increase in need for marine minerals (BOEM 2020b). Coastal restoration projects to address chronic and
increasing erosion often involve excavating sand from one area and placing it in another, which may
directly impact marine benthic communities and coastal habitat (Erftemeijer and Lewis Il 2006). In
addition, marine minerals activities may pose a risk to sea turtles and ESA-listed fish species (such as
sturgeon) from possible entrainment in the dredge draghead. Marine minerals G&G survey activities
may lead to an increase in vessel traffic, which may increase risk of vessel collisions and noise in the
area. Seabed mining for critical minerals may occur in the future and has the potential to impact both
the pelagic and benthic environments due to bottom disturbance and exploration activities (Drazen et
al. 2020; Orcutt et al. 2020; Simon-Lledé et al. 2019), although the magnitude of potential impact is still
uncertain.

Marine debris and pollution, from at-sea disposal or transported from land, are becoming increasing
concerns for many marine species. Offshore pelagic and highly migratory species such as sharks, marine
mammals, sea turtles, and birds increasingly encounter abandoned fishing gear and plastic debris. This
stressor may increase their risk of mortality through entanglement, choking, and ingestion of
indigestible and toxic materials (Floren and Shugart 2017; Jepsen and de Bruyn 2019; Schuyler et al.
2016). It is now common to find marine debris that has been ingested by marine mammals, sea turtles,
and birds (Choy and Drazen 2013; Good et al. 2020; Lynch 2018). Additionally, contaminants—both in
the water and in sediments—can potentially impact the health and reproductive success of marine
species, possibly resulting in mortality and/or broader population-level impacts (Khayatzadeh and
Abbasi 2010). Some marine mammals, such as sea otters, are particularly vulnerable to marine pollution,
especially oil, because their fur must remain clean to keep its insulating properties (Jessup et al. 2004).
While grooming, sea otters also may ingest harmful or toxic contaminants (Harwell et al. 2010).

Climate change impacts related to increases in global atmospheric and oceanic temperature, shifting
weather patterns, rising sea levels, and changes in atmospheric and oceanic chemistry are expected to
continue (Doney et al. 2012). As the Arctic open-water season lengthens, stressors to the marine
environment from commercial shipping, tourism (including cruise ships), and research activities are
expected to increase (Pizzolato et al. 2014). Ice-associated marine mammals may face challenges with
changing future conditions, particularly the loss of sea ice. Arctic sea ice is diminishing in amount and
thickness, making it less viable as a platform for hunting, resting, breeding, and molting (Wassmann et
al. 2011). As a result, some species may have to use nearshore areas for these activities, pushing them
farther from their feeding grounds and into closer proximity with humans (Fischbach et al. 2007; Jay et
al. 2012; MacCracken 2012).

Increased warming may impact fish and other pelagic species that are highly vulnerable to changes in
the intensity and mixing of currents, due to their sensitivity to changes in concentrations of oxygen,
carbon, and nutrients (Hoegh-Guldberg and Poloczanska 2017). Primary productivity and marine food
webs may shift in future years, posing additional challenges for fish species. In northern waters, changes
to seasonal ice melt related to climate change may prevent algae blooms and subsequent peak
phytoplankton production from coinciding with seasonal zooplankton reproductive periods or hatching
times of pelagic fishes (Eisner et al. 2014; Wassmann et al. 2011). Such mismatches in timing may result
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in population and recruitment declines for pelagic organisms that feed on primary producers (Edwards
and Richardson 2004). The population decrease in turn may impact larger species of fish, marine
mammals, and seabirds by reducing prey availability and feeding success (Lynam et al. 2017). These
changes are expected to continue as oceans become warmer.

In addition to potential food scarcity resulting from seasonal shifts, there may be other effects to marine
species. As species’ ranges shift, native species may be displaced or face increasing competition (Sorte et
al. 2010), which may particularly impact species that are already at the edge of their tolerable
environmental conditions and have few options for range shifts (Ershova et al. 2015). Range shifts to
higher latitudes are expected for species that are critical components of regional food webs, such as
copepods (Beaugrand et al. 2002) and forage fish (Rose 2005). In addition, populations of commercially
valuable fishes, like Atlantic cod, may decline as waters continue to warm (Pershing et al. 2015). While
some species may shift northward, other more adaptive species could thrive under new conditions
(Brodeur et al. 2019). For example, some baleen whales are already exploiting new geographic areas for
feeding and may benefit from further shifts in the planktonic community, while fish-eating beluga
whales may struggle with food scarcity (George et al. 2015; Harwood et al. 2015; Moore et al. 2006).

Warming waters may also expose more marine species to harmful algal blooms (Lefebvre et al. 2016).
Harmful algae blooms may be lethal for animals, including sea lions, sea otters, and gray, humpback, and
fin whales (Jones et al. 2017; McCabe et al. 2016; Miller et al. 2010). Warm-water anomalies may
become more common due to climate change and exacerbate these blooms (McCabe et al. 2016; Van
Dolah 2000) and affect water quality.

Marine benthic communities and habitat are also vulnerable to climate change, including warming
temperatures. Changes in regional water and air temperatures may particularly affect shallow-water
rocky intertidal species (Helmuth et al. 2006) and may be related to large disease events in sea stars
(Miner et al. 2018) and other U.S. West Coast echinoderms. Climate change models show a high
likelihood of extinction of many local species by 2050, with species invasion and replacements also
occurring but less prominent (Cheung et al. 2009). As species ranges change, novel interactions among
predator-prey combinations and competitors will likely affect the long-term success of individual species
and marine benthic communities (Smith et al. 2017a). Potential consequences of ongoing and future
range shifts to the overall benthic community due to the arrival of new species are not fully understood.

Impacts of ocean acidification on calcifying (shell-building) organisms are an additional concern
associated with climate change. Shell-building animals are affected by ongoing and future ocean
acidification in the form of decreased size, slower growth, and range shifts (Kroeker et al. 2010). These
effects may impact population sizes and dynamics, along with influencing the benthic habitats formed
by many of these fauna (Zunino et al. 2021). Changes to shell-building fauna populations may affect
predators (like seals, walruses, and whales), which may lose prey resources or need to adapt their diet
(Fabry et al. 2009). Additionally, calcifying organisms, such as commercially important crabs and clams,
support fisheries and are the prey of many other harvested species (Marshall et al. 2017), which would
in turn be affected. Like other shell-building organisms, corals may have decreased size or slower growth
due to ocean acidification (Cornwall et al. 2021). This impact may have important habitat implications,
as corals form important habitat both in shallow, warm-water areas and in the cold, deep sea (Cordes et
al. 2008).
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Changes to coastal and estuarine habitats may impact the many fishes, marine mammals, sea turtles,
and birds that use these habitats. Warming temperatures, ocean acidification, deoxygenation, and
eutrophication may create inhospitable areas in estuaries and may have adverse consequences for fish
populations, particularly when the impacts are combined (Keppel et al. 2016; Miller et al. 2016).
Degradation of coastal ecosystems may affect marine mammals that utilize these areas to rest and birth
or nurse their young (Laist et al. 2013), as well as resident and migrating birds (Klingbeil et al. 2021).
Increases in storms and sea level rise associated with climate change may inundate and damage coastal
habitat, which in turn may impact birds and nesting sea turtles, especially on barrier islands (Morton
2003). If barrier islands continue to diminish, beach nourishment activities may increase turbidity of
nearshore waters and species entrainment (Speybroeck et al. 2006), especially of sea turtles (Ramirez et
al. 2017). Populations of coastal birds may continue to be stressed by exposure to routine and accidental
discharges and increasing vessel traffic (Wiese and Robertson 2004).

4.3 Impact Analysis

4.3.1 Vessel Traffic and Noise

This section analyses potential impacts from vessel traffic and noise associated with BOEM-funded
environmental studies.

4.3.1.1 Vessel Traffic
4.3.1.1.1 Fish

Vessels cause a path of physical disturbance in the water, which may affect the health and behavior of
certain fish species, depending on the type of vessel, life history of the fish species, and water depth. -
Non-swimming and weakly swimming fish life stages and fish prey may experience displacement, injury,
or mortality from pressure waves from vessel hulls, bubble cavitation generated by hull structures, and
vibrations from vessel pumps (Bickel et al. 2011; Casper et al. 2017; Kucera-Hirzinger et al. 2008). Free-
swimming fish in the immediate vicinity can avoid the vessel, while fish species in the coastal and marine
environments may be disturbed by the presence of passing vessels (Xie et al. 2008). Vessel activities may
disturb pelagic and benthic fish, potentially displacing them from preferred habitat.

4.3.1.1.2 Marine Mammals

Survey vessel traffic may impact marine mammals in all BOEM regions. Vessel traffic may disturb or
displace marine mammals and direct collisions with vessels may result in injury or death. Recent work
suggests that some species (e.g., beaked whales, (Pirotta et al. 2012); harbor porpoises, (Wisniewska et
al. 2018)) may alter their foraging behavior in the presence of vessels. Although the probability of
occurrence is low, marine mammals may be injured or killed by vessel collisions (Schoeman et al. 2020),
which would have population-level consequences for species with particularly small populations like the
North Atlantic right whale (Hayes et al. 2020). Most reports of vessel collisions with marine mammals
involve large whales, but collisions with smaller species also occur (Van Waerebeek et al. 2007). Most
severe and lethal whale injuries involve large ships (> 262 ft [80 m]) at higher speeds (> 14 knots (kn) [16
mph]) (Crum et al. 2019; Laist et al. 2001; NMFS 2020). Seismic operations generally are conducted at
relatively slow speeds of 4 to 6 kn (4.6 to 7 mph), with a maximum speed < 8 kn (9 mph), but small crew
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change or support vessels move faster. In certain areas where highly vulnerable populations occur,
regulations (50 CFR § 224) require certain sized ships to limit their speeds to 10 kn (11 mph) to minimize
mortalities (Laist et al. 2014; van der Hoop et al. 2015). NOAA is currently working on amendments to
the North Atlantic Right Whale Vessel Strike Reduction Rule (87 FR 46921).

4.3.1.1.3 Sea Turtles

Vessel traffic may impact sea turtles in the Pacific, GOM, and Atlantic Regions but not particularly in
Alaska, where sea turtles very rarely occur. Sea turtles spend at least 20 to 30% of their time at the
water’s surface for breathing, basking, feeding, orientation, and mating (Lutcavage and Lutz 1996),
making them vulnerable to collisions with moving vessels. Any vessel collision with a sea turtle is
expected to result in injury or death. Sea turtles also are known to startle at the presence of boats and
ships, causing additional metabolic expenditure (DeRuiter and Doukara 2012).

4.3.1.2 Noise from Vessel Operations and Active Acoustic Sources

Noise may affect marine animals in several ways. The severity of impact depends on the frequency,
range, intensity, and duration of the sound; the hearing abilities of the species of interest; and the
distance from the source to the receiver. Within a given species, responses vary widely, depending on
behavioral context (e.g., feeding, spawning, migrating, calving) at the time of exposure, as well as prior
exposure (Ellison et al. 2012). Noise may impact marine species in all BOEM regions (Gordon et al. 2003).
Vessel noise is generated primarily by propeller cavitation and is a combination of tonal (energy
concentrated in a narrow part of the spectrum or at a single frequency) and broadband (energy is
distributed over a wide range of frequencies) sound (Hildebrand 2009). Sound from vessels radiates
outward in all directions, unlike the focused beams of sound emitted by active acoustic sources. Source
levels depend on vessel size and speed (McKenna et al. 2013); small vessels (e.g., crew boats, tugs) are
typically quieter but higher in frequency (50-5,000 Hz) than larger vessels (e.g., commercial vessels,
cruise ships, supertankers, icebreakers, with frequencies of 50—1,000 Hz). Both ranges overlap some
animals’ vocalizations and hearing ranges, which may lead to acoustic masking (Clark et al. 2009).

Some active acoustic sources (i.e., HRG sources, such as boomers, bubble guns, sparkers) and some sub-
bottom profilers produce low-frequency sounds that overlap with the hearing ranges of fish, sea turtles,
and some marine mammals. Other sources like multibeam echosounders, side-scan sonars, and certain
oceanographic instruments (e.g., ADCPs) are above the hearing range of most fishes and sea turtles, as
well as baleen whales, which generally hear low-frequency sounds (Crocker et al. 2019; NMFS 2018a;
Popper et al. 2014). When the frequency range of a sound source does not overlap with the hearing
range of an animal, it means that the sounds are not audible and generally would not have any effect.

Aside from acoustic frequency, it is important to examine other characteristics of active acoustic sources
when considering potential impacts to marine species (BOEM 2017). For example, many HRG sources
have very narrow beamwidths, meaning the probability of an animal entering their ensonification zone
is quite low. In addition, many active acoustic sources emit very short pulses of sound with quiet time in
between; this means that animals in the proximity of an HRG survey are only likely to receive a certain
number of “pings” above a given acoustic threshold, as outlined in NMFS (2018a) and Popper et al.
(2014). Ruppel et al. (2022) provides a detailed analysis of many HRG sources.
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4.3.1.2.1 Fish

Although vessel noise may increase stress (Celi et al. 2016; Wysocki et al. 2006) or affect schooling (Sara
et al. 2007) or antipredator behaviors (Simpson et al. 2016), the most likely impact on fish is likely to be
acoustic masking (Clark et al. 2009; Erbe et al. 2016). Because many fish use acoustic communication to
coordinate spawning events or attract mates, a reduction in communication space due to the presence

of vessel noise may temporarily affect these behaviors (Stanley et al. 2017).

Fish responses to noise are expected to differ among fish species. Fish with swim bladders are generally
more sensitive to sound and thus may be affected over larger spatial scales (Popper et al. 2014). Fish
that lack a swim bladder, or a connection between the swim bladder and the ear, are only sensitive to
acoustic particle motion, and therefore would only be affected while in very close proximity to a vessel.
Primarily because of the small number of fish affected, impacts from vessel noise are not expected to
have measurable population-level effect.

4.3.1.2.2 Marine Mammals

Marine mammals may be impacted by noise in all BOEM regions. The presence of vessel noise may mask
important auditory cues, interrupt normal behaviors (e.g., feeding, mating), or increase stress (Rolland
et al. 2012), which may have secondary effects on fitness (Kight and Swaddle 2011; Wright et al. 2007).
Whales that are sensitive to low-frequency sound, such as the ESA-listed subpopulation of Rice’s whale
in the GOM, may be impacted by noise throughout their range (Van Parijs 2015). In addition, sounds
from the most powerful HRG sources (Kavanagh et al. 2019; Mate et al. 1994; Miller et al. 2009;
Robertson et al. 2013) may cause behavioral disturbance the absence of appropriate mitigation
measures, but with mitigation, these effects are unlikely (Ruppel et al. 2022). In general, the likelihood
of harm is very low because noise from studies surveys is typically high frequency, low energy, and
limited in area. Mitigation measures (Appendix B) and avoidance behavior on the part of the animals
makes it unlikely that the animals would be very close to the noise source.

4.3.1.2.3 Sea Turtles
Sea turtles may be impacted by vessel noise in the Pacific, GOM, and Atlantic Regions (Nelms et al.

2016) but not particularly in Alaska, where sea turtles very rarely occur. It is generally accepted that sea
turtles can detect sounds between 100 Hz-2 kHz, although there is relatively little data on hearing
sensitivity (Moein Bartol and Musick 2003; Popper et al. 2014). Behavioral disturbance or acoustic
masking may be more widespread, but little is known about noise levels that induce such changes in sea
turtles (McCauley et al. 2000; Moein et al. 1994). Generally, turtles are less sensitive to sound than
marine mammals, so they would be affected over small spatial scales.

4.3.1.3 Mitigation Measures

A robust suite of mitigation measures has been developed to mitigate the potential impacts of G&G
surveys (see Appendix B). Each study would have a project-specific suite of mitigation measures,
including those developed through any required consultations (e.g., ESA), as applied through the project
development and contract negotiation processes. These measures include the requirement of protected
species observers on-board the survey vessels to help prevent collisions and ceasing operations when
marine mammals or other protected species are near, distance restrictions on vessels, exclusion zones,
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and temporal closures. In the Arctic, studies contractors are required to coordinate with the Alaska
Eskimo Whaling Commission and the Eskimo Walrus Commission to avoid adverse effects on subsistence
harvest activities. All these mitigation measures could reduce or minimize the impacts described above.

4.3.1.4 Conclusions

Studies involving active acoustic surveys support developing a better understanding of the marine
environment and enable BOEM to carry out its objectives more efficiently and effectively. Potential
impacts of studies involving active acoustic surveys on fish, marine mammals, and sea turtles are
expected to be minimal due to the short duration of active acoustic noise, localized nature these
studies, and mitigation measures implemented while carrying out these studies.

4.3.2 Fish Capture Studies and Marine Mammal, Sea Turtle, and Bird Studies

Fish capture studies involve capturing small numbers of fish or invertebrates and often target specific
species for sampling. The number of fish and invertebrates captured in ESP studies is usually very small
in comparison with the overall population size (Holladay et al. 1999; Siemann and Smolowitz 2017).
Disturbance to and effects on the general community are minimized through approaches that enable
minimizing bycatch, releasing only healthy fauna back into the environment, limiting take to non-
breeding individuals (typically males), or setting a minimum size or age requirement for individuals that
may be kept (Francis et al. 2007). Some low level of incidental mortality, including bycatch, is expected.
Captured and tagged fauna are handled with care to ensure they remain healthy and experience
minimal stress before release back into the environment (Sloman et al. 2019). Laboratory studies,
including those that involve analysis of tissue samples, rely on the careful handling and preservation of
small numbers of captured fauna and any associated samples. As a result, impacts from these studies
are expected to be minimal and only include fish or invertebrates that are used for samples. In instances
where targeted species are ESA-listed, the originating BOEM office/program would work with the
principal investigator (Pl) to consult with the appropriate resource agency, employ all required
mitigation measures, and acquire all necessary authorizations and permits.

Marine mammal, sea turtle, and bird studies often involve collection of observational data (including
those that do not require capture of the animal) and necropsy of already-dead individuals. These types
of studies are considered “non-invasive” and thus are not typically associated with negative impacts to
the individuals being studied. Studies that involve capture or pursuit of these marine species typically
involve capturing an individual, taking measurements and samples, tagging, and releasing the live animal
back into the environment (McClintock et al. 2017); another method is to approach an animal to attach
a tag without capture (Andrews et al. 2008). Live individuals are handled carefully to minimize potential
impacts such as from stress and/or injury (Gales et al. 2009). Sampling and tagging are done in such a
way as to not adversely impact the individual’s health or chances of survival upon release (Baker and
Johanos 2002). Direct mortality from capture study activities is not expected for marine mammals or sea
turtles, as these studies do not typically collect whole-body samples and instead release the live animals.
An exception may be studies that collect information from animals captured as part of subsistence
activities. Like marine mammals and sea turtles, bird studies are typically non-invasive and not
associated with negative impacts to the individuals being studied. In most cases, captured birds are
released back into the environment (Lescroél et al. 2009). However, mortality is expected for some live
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birds collected for specific research purposes, such as stomach content analysis, that require whole-
body dissection. Active collection of birds requires a USFWS permit.

4.3.2.1 Mitigation Measures

Mitigation measures implemented while carrying out the study could further minimize potential impacts
of study activities. Some relevant examples from Appendix B include vessel strike avoidance when
transiting and marine debris awareness especially when using nets and fishing gear. In addition, studies
involving ESA-listed species (pursuant to ESA) and/or marine mammals (pursuant to MMPA) require
consultation and subsequent implementation of any mitigation measures required by the consultation
and resulting permit authority. For example, studies involving any of the six ESA-listed sea turtles found
in U.S. waters require BOEM consultation with the appropriate resource agency and implementation of
identified mitigation measures. BOEM implements all required mitigation measures to ensure minimal
disturbance or harm to protected marine species. Studies involving bottom-contact capture techniques
that could affect EFH and/or archaeological resources may require EFH and NHPA consultations,
respectively, to identify mitigation measures to protect habitats and archaeological and/or historic
resources. In partnership with the Pl, the originating BOEM office/program would identify and complete
all required consultations on a project-by-project basis.

Development of measures to mitigate adverse effects to fish and marine species will be enhanced by
information developed through these studies. However, the overall impacts of the studies are expected
to be short-term, localized, and limited to small numbers of individuals in the immediate vicinity.
Therefore, impacts to fish, marine mammals, sea turtles, and birds from capture studies are expected to
be minimal.

4.3.2.2 Conclusion

Fish, marine mammal, sea turtle, and bird capture studies support developing a better understanding of
these marine resources and enable BOEM to carry out its objectives more efficiently and effectively.
Potential impacts of capture studies on fish and marine species populations, as well as EFH, are
expected to be small due to the nature of these studies. These studies are either “non-invasive” or
generally only collect small numbers of individuals to study, while the majority are released back into
the environment. Minor, temporary disturbances to or displacement of fauna in the vicinity of the study
area (e.g., by vessels or equipment supporting the studies) may occur.

4.3.3 Seafloor-disturbing Activities

Seafloor-disturbing activities range from sediment sampling (e.g., coring, sediment grabs) to benthic
biological sampling (e.g., bottom trawls, physical sampling of fauna via submersibles). These activities
may potentially impact benthic communities and habitats. Epifauna may be disturbed, displaced,
injured, or removed by sediment sampling activities, such as coring and sediment grabs that directly
disrupt the seafloor. In extreme cases, incidental mortality of fauna may occur. Biological sampling of
fauna may result in removal of organisms or potentially disturb habitat and associated fauna in areas
surrounding where sampling takes place. Physical disturbance to the seafloor may result in temporary or
permanent geomorphology and habitat alteration, which is compounded by the potential impacts from
biological sampling.
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In addition to physical disturbance of habitat and fauna, seafloor-disturbing activities may result in
resuspension of sediments (Martin et al. 2014) and potential release of contaminants stored in the
sediments (Bancon-Montigny et al. 2019). This effect may result in “smothering” of benthic fauna
and/or increases in contaminant levels in fauna in affected areas (Jones et al. 2019), potentially
impairing their health. Sensitive benthic communities, such as live hard-bottom and corals (in both
shallow and deep water), are particularly susceptible to a wide variety of seafloor-disturbing activities
and consequently may experience a decline or loss of health and habitat value (Hiddink et al. 2017).

Some of these activities, seafloor-disturbing and otherwise, may contribute to marine debris in the form
of unrecovered equipment. Every effort is made to recover lost and/or sacrificial items. Some
equipment are not meant to be recovered (e.g., mooring anchors, satellite tracking tags); these items
are generally inert (e.g., steel). The total amount of debris released with studies activities is small
relative to other sources of marine debris (Galgani et al. 2015).

4.3.3.1 Mitigation Measures

Studies are typically designed with specific mitigation measures to minimize potential impacts. For
example, avoidance of sensitive marine benthic ecosystems could reduce or eliminate potential impacts
on these habitats (Ban et al. 2019) (Appendix B). Avoidance can be challenging, however, when these
are the habitats and faunal communities that are being studied. In such cases, additional measures may
be taken to ensure that impacts are kept to the minimum extent possible while still allowing for desired
studies activities to take place. Suspected historic and prehistoric sites also would likely be avoided
(Appendix B).

Studies that disturb the seafloor in areas where protected species occur may require consultations with
the NMFS or USFWS under the ESA or other laws. Many benthic habitats serve as EFH (Peterson et al.
2000) and, as such, may require consultation with the NMFS under the MFCMA. Any studies that include
sampling of archaeological or historic resources would require additional NEPA documentation,
consultation under NHPA, and coordination with the appropriate SHPO and THPOQ, if applicable. These
consultations would help determine the most appropriate approaches to avoid, minimize, or mitigate
impacts to potentially affected resources.

Overall, impacts from studies that include seafloor-disturbing activities are anticipated to be small or
even negligible due to their limited scope and extent, and implementation of appropriate mitigation
measures.

When reviewing each study to determine whether it falls within the scope of this PEA, the BOEM
reviewer will determine concurrently whether the appropriate mitigation from Appendix B is included in
the study methodology or, alternatively, whether mitigation is not included and further NEPA review is
required. For example, impacts may be long-term and lead to long recovery times for sensitive and slow-
growing species, such as corals (Gouezo et al. 2019).

4.3.3.2 Conclusion

BOEM-funded studies that include seafloor-disturbing activities aim to develop a better understanding
of the seafloor and its associated biological resources, which is critical to BOEM’s mission. Except for
removal or incidental mortality of benthic fauna, potential impacts from seafloor-disturbing activities
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associated with studies to most benthic communities generally are expected to be short-lived, occur
over small areas, and/or be localized.

5 Consultations and Coordination

5.1 Consultations

BOEM-funded studies that have the potential to “take” marine mammals, sea turtles, or ESA-listed
species, require consultation with NMFS and/or USFWS. If a BOEM-funded study has the potential to
“take” an ESA-listed marine mammal, an MMPA take authorization may be required as well. Note that,
even if BOEM is funding the study, it is the Pl physically conducting the study in the field who must
obtain the MMPA authorization if marine mammals are involved. For example, BOEM is currently
consulting with NMFS on a BOEM-funded FY20 study titled Behavioral and Spatial Ecology of the
Endangered Giant Manta Ray (Manta birostris) in the GOM. Such consultations are completed on a
project-by-project basis and have not often been necessary in the past. BOEM may consider
programmatic approaches as warranted.

Further, in some cases, a BOEM-funded study may be contracted to another Federal agency. For these
studies, the originating BOEM office/program will work with the other agency to engage in ESA and/or
MMPA consultation.

Finally, in collaboration with NMFS and USFWS, BOEM has ongoing efforts to streamline the ESA
consultation and MMPA authorization processes. These efforts span all BOEM program areas (oil and
gas, renewable energy, and marine minerals). Some examples include developing best management
practices and mitigation measures for proposed BOEM permitted projects, as well as a decision-making
tool to determine whether use of particular sound sources would result in “take” requiring MMPA
authorization or formal ESA consultation. Some components of these streamlining efforts may be
relevant to proposed studies, i.e., cover similar activities when determining ESA consultation and MMPA
authorization needs.

5.2 Public Involvement

BOEM has made this PEA and the Findings available on BOEM’s webpage on Environmental Documents.
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Appendix A: Representative List of BOEM’s Programmatic NEPA
Documents

Final Programmatic Environmental Impact Statement for Geological and Geophysical Activities in the
Atlantic (March 2014)

This PEIS analyzes potential significant environmental effects of multiple G&G activities on the Mid- and
South Atlantic OCS and adjacent state waters, pursuant to NEPA. It examines G&G survey activities for
three program areas (oil and gas, renewable energy, and marine minerals) for activity levels projected
between 2012 and 2020. The PEIS also identifies mitigation and monitoring measures to avoid, reduce,
or minimize impacts.

Draft Environmental Assessment for the Proposed Rule for Oil and Gas Exploration Drilling Activities
on the Arctic Outer Continental Shelf for 30 CFR Parts 250, 254, and 550 (February 2015)

This Draft Environmental Assessment evaluates the potential environmental and social effects from the
promulgation of new regulations for oil and gas drilling activities on the Arctic OCS. It identifies which
proposed provisions may cause environmental impacts and discusses the expected direct and indirect
effects.

Final Programmatic Environmental Impact Statement for Geological and Geophysical Activities in the
Gulf of Mexico (August 2017)

This PEIS evaluates potential significant environmental effects of multiple G&G activities on the Gulf of
Mexico OCS, pursuant to NEPA, for BOEM’s program areas (oil and gas, renewable energy, and marine
minerals). This PEIS focuses particularly on off-lease and on-lease geological (bottom sampling and test
drilling) and geophysical (deep-penetration, high-resolution geophysical, electromagnetic, deep
stratigraphic, and remote sensing) surveys. The PEIS also identifies mitigation and monitoring measures
to avoid, reduce, or minimize impacts.

Draft Programmatic Environmental Impact Statement for the 2023-2028 National Outer Continental
Shelf Oil and Gas Leasing Program (July 2022)

This PEIS analyzes the potential economic, social, and environmental impacts that could result from the
activities associated with the lease sale schedule under the national 2023-2028 National OCS Oil and
Gas Leasing Program. The document considers a reasonable range of alternatives and potential
opportunities for mitigation, both of which could reduce or eliminate potential impacts from the
Proposed Action.

Bureau of Ocean Energy Management 47


https://www.boem.gov/regions/gulf-mexico-ocs-region/resource-evaluation/gulf-mexico-geological-and-geophysical-gg
https://www.boem.gov/regions/gulf-mexico-ocs-region/resource-evaluation/gulf-mexico-geological-and-geophysical-gg
https://www.boem.gov/boemoceaninfo/
https://www.boem.gov/boemoceaninfo/

. AN

Appendix B: Mitigation Measures

Below are examples of potential mitigation measures that could be implemented to minimize impacts of
environmental studies activities on OCS resources. Appendix A provides documents with additional
information on potential mitigations measures.

Avoidance and Reporting of Historic and Prehistoric Sites
All authorizations for seafloor-disturbing activities would include requirements for operators to report
suspected historic and prehistoric archaeological resources to BOEM and to take precautions to protect

the resource. BOEM also would require reporting and avoidance for any previously undiscovered
suspected archaeological resource and precautions to protect the resource.

Avoidance of Sensitive Benthic Communities

All authorizations for seafloor-disturbing activities would be subject to restrictions to protect sensitive
benthic communities (e.g., hard/live bottom areas, deep-water coral communities, and chemosynthetic
communities). In areas where these communities are known or suspected, authorizations may include
requirements for mapping and avoidance as well as pre-deployment photographic surveys where
bottom-founded instrumentation and appurtenances are to be deployed.

Endangered Species Act (ESA) and Marine Mammal Protection Act (MMPA) Consultations
Any Federal actions that have the potential to impact marine mammals, sea turtles, and ESA-listed

species require formal consultation with the responsible Federal agency, pursuant to the ESA. BOEM
regularly consults with NMFS and USFWS to develop and adopt project-specific mitigations that seek to
avoid, minimize, or reduce risk to ESA-listed species from the proposed activity. In addition, MMPA
authorization may be needed if marine mammals potentially will be “taken.” If MMPA authorization is
required, the applicant who will be conducting the field work will need to ensure that all necessary
permits, approvals, and authorizations are in place from the applicable permitting/authorizing entity
prior to commencing project activities.

Guidance for Activities In or Near National Marine Sanctuaries (NMS)

BOEM would not authorize seafloor-disturbing activities within an NMS, and seafloor-disturbing
activities proposed near the boundaries of an NMS would be assigned a setback distance by BOEM in
consultation with the Sanctuary Manager. All authorizations for G&G activities would include

instructions to minimize impacts on NMS resources and users. If proposed activities involve seafloor
disturbance near an NMS or moving the surface marker buoys for a Sanctuary, the operator would be
required to contact the Sanctuary Manager for instructions.

Guidance for Marine Debris Awareness

All authorizations for shipboard surveys, regardless of vessel size, would include guidance for marine
debris awareness, highlighting the environmental and socioeconomic impacts of marine trash and debris
and operator responsibilities for ensuring that trash and debris are not discharged into the marine
environment.

Guidance for Military and National Aeronautics and Space Administration (NASA) Coordination
All authorizations for permitted activities would include guidance for military and NASA coordination.
Vessel and aircraft operators would be required to establish and maintain early contact and
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coordination with the appropriate military command headquarters or NASA point of contact.
Department of Defense (DoD) and BOEM Interagency Working Groups have been formed specifically to
address potential conflicts of BOEM-permitted G&G surveys and DoD operations in the Atlantic.

Implementation of an Adaptive Management Strategy

BOEM would use an adaptive management strategy, which may require additional measures, if
warranted, or adjust programmatic mitigations as needed based upon new information and site-specific
environmental analyses.

Vessel Strike Avoidance

All authorizations for shipboard surveys, regardless of vessel size, would include guidance for vessel
strike avoidance during transit. The guidance would address protected species identification, vessel
strike avoidance, and reporting of injured or dead protected species in accordance with the NMFS
Compliance Guide for the Right Whale Ship Strike Reduction Rule.
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U.S. Department of the Interior

The Department of the Interior protects and manages the
Nation's natural resources and cultural heritage; provides
scientific and other information about those resources;
and honors its trust responsibilities or special
commitments to American Indians, Alaska Natives, and
affiliated island communities.

Bureau of Ocean Energy
Management

The mission of the Bureau of Ocean Energy
Management is to manage development of U.S. Outer
Continental Shelf energy and mineral resources in an
environmentally and economically responsible way. The
bureau promotes energy independence, environmental
protection, and economic development through
responsible management of these offshore resources
based on the best available science.
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