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DEPARTMENT NOTE

The Bureau of Ocean Energy Management (BOEM) prepared this Programmatic
Environmental Impact Statement (EIS) to evaluate the potential significant environmental effects of
multiple geological and geophysical (G&G) activities on the Gulf of Mexico Outer Continental Shelf
(OCS), pursuant to the National Environmental Policy Act. This Draft Programmatic EIS was
prepared using the best information that was publicly available and provides the opportunity for
public comment on our evaluation. BOEM's goal has always been to provide factual, reliable, and
clear analytical statements to inform decisionmakers and the public about potential environmental
effects of proposed OCS activities and their alternatives. We view the EIS process as providing a
balanced forum for early identification, avoidance, and resolution of potential conflicts. It is in this
spirit that we welcome comments on this document from all concerned parties. At the completion of
this EIS process, a decision will be published in the Federal Register for the G&G permit applications
pending before BOEM.

William Y. Brown Michael A. Celata
Chief Environmental Officer Regional Director
Office of Environmental Programs Gulf of Mexico OCS Region
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ABSTRACT

This Draft Programmatic Environmental Impact Statement (EIS) covers the potential
significant environmental effects of multiple geological and geophysical (G&G) activities on the Gulf
of Mexico (GOM) Outer Continental Shelf (OCS) in the Western, Central, and Eastern Planning
Areas (WPA, CPA, and EPA). It evaluates the types of G&G surveys and activities in the three
program areas managed by the Bureau of Ocean Energy Management (BOEM): oil and gas;
renewable energy; and marine minerals.

The proposed action is a major Federal action requiring an EIS. This document provides the
following information in accordance with the National Environmental Policy Act (NEPA) and its
implementing regulations, and it will be used in making decisions on the proposals.

This Draft Programmatic EIS includes the purpose and background of the proposed action,
identification of the alternatives, a scenario of the anticipated level of G&G activities in the program
areas across the WPA, CPA, and EPA. A description of the factors and impacts caused by the
proposed activities, a description of the affected environment, and an analysis of the potential
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environmental impacts under routine and non-routine conditions for the proposed action and
alternatives are analyzed. Activities and disturbances associated with the proposed action on
biological, physical, and socioeconomic resources are considered in the analyses. The proposed
mitigating measures and their potential effects are described. Also, the potential contributions to
cumulative impacts resulting from activities associated with the proposed action are analyzed.

It is important to note that this Draft Programmatic EIS was prepared using the best
information that was publicly available at the time the document was prepared. Where relevant
information on reasonably foreseeable significant adverse impacts is incomplete or unavailable, the
need for the information was evaluated to determine if it was essential to a reasoned choice among
the alternatives and, if so, was either acquired or in the event it was impossible or exorbitant to
acquire the information, accepted scientific methodologies were applied in its place.

Additional copies of this Draft Programmatic EIS and the other referenced publications may
be obtained from the Bureau of Ocean Energy Management, Gulf of Mexico OCS Region, Public
Information Office (GM 335A), 1201 Elmwood Park Boulevard, New Orleans, Louisiana
70123-2394, by telephone at 504-736-2519 or 1-800-200-GULF, or on the Internet at
http://www.boem.gov/GOM-G-G-PEIS/ and http://www.boem.gov/nepaprocess/.
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EXECUTIVE SUMMARY
BACKGROUND

The Bureau of Ocean Energy Management (BOEM) is issuing this Programmatic
Environmental Impact Statement (EIS) to describe and evaluate the potential environmental impacts
related to geological and geophysical (G&G) survey activities in Federal and affected State waters of
the Gulf of Mexico (GOM). The G&G surveys are conducted to provide data to inform business
decisions about the development of oil and gas reserves, locate and evaluate marine mineral
deposits, provide engineering data for developing renewable energy projects, identify geologic
hazards and benthic habitats to avoid, and aid in the location and avoidance of archaeological sites.
This Programmatic EIS evaluates G&G survey activities within program areas for which BOEM has
oversight (i.e., oil and gas, renewable energy, and marine minerals) to investigate offshore oil, gas,
methane hydrate resources, non-energy/marine mineral resources, and geologic hazards. The area
in which G&G survey activities may occur are within the three GOM planning areas (i.e., the
Western, Central, and Eastern Planning Areas [WPA, CPA, and EPA]).

This Programmatic EIS establishes a framework for BOEM to guide subsequent NEPA
analyses of site-specific actions while identifying and analyzing appropriate mitigation measures to
be used during future G&G activities on the Outer Continental Shelf (OCS) in support of oil and gas,
renewable energy, and marine mineral resource programs. BOEM will address the impacts of future
site-specific actions in subsequent National Environmental Policy Act (NEPA) evaluations (40 CFR §
1502.20) using a tiering process based on this programmatic evaluation.

BOEM is the lead agency for this Programmatic EIS, with the Bureau of Safety and
Environmental Enforcement (BSEE) and the National Oceanic and Atmospheric Administration
(NOAA), National Marine Fisheries Service (NMFS) as cooperating agencies. BOEM is the lead
Federal agency in providing guidelines for implementing oil and gas exploration and development,
renewable energy, and marine minerals programs on the Gulf of Mexico OCS. BOEM and BSEE
have a memorandum of agreement (MOA) stating that BSEE will serve as cooperating agency on
Bureau of Ocean Energy Management NEPA documents, oversee any requisite environmental
monitoring needs, and ensure that post-activity environmental compliance needs are met and
documented. The NMFS is a cooperating agency for this Programmatic EIS because the scope of
the proposed action and alternatives involve G&G survey activities that could impact living marine
resources and because the NMFS is the lead Federal agency in managing and regulating marine
mammals and sensitive marine species, including those listed or proposed for listing as threatened
or endangered under the Marine Mammal Protection Act (MMPA) and the Endangered Species Act
(ESA).

This summary provides an overview of the analysis of the proposed action and other
alternatives that would allow BOEM to authorize G&G activities within the GOM where it has
oversight. The details of the analysis conducted for each alternative and program area can be found
in the main body of this Programmatic EIS. Additional supporting information can be found in the
appendices. The main body of this Programmatic EIS contains the following chapters:
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e Chapter 1 (Introduction) describes the purpose, objectives, and scope of this
Programmatic EIS; describes the role of BOEM, BSEE, and cooperating
agencies; provides background information; reviews the Deepwater Horizon
explosion, oil spill, and response; and explains the regulatory context of this
Programmatic EIS.

e Chapter 2 (Alternatives Including the Proposed Action) describes the seven
alternatives evaluated (including the proposed action), the survey protocols and
mitigation measures included in all of the alternatives, and issues to be analyzed;
identifies alternatives not analyzed and mitigation measures not included;
presents a comparison of impacts by alternative; discusses the implementation of
adaptive management; and describes mitigation measures, monitoring, and
effectiveness.

e Chapter 3 (G&G Activities and Proposed Action Scenario) describes the
G&G activities included in each program area and the expected level of effort
during the period covered by this Programmatic EIS (10-year period), identifies
and describes the impact-producing factors (IPFs), and provides a cumulative
activity scenario for impact analysis.

e Chapter 4 (Description of the Affected Resources and Impact Analysis)
describes the affected environment and analyzes the potential impacts of each
alternative.

e Chapter 5 (Other NEPA Considerations) describes the unavoidable adverse
impacts, irreversible and irretrievable commitment of resources, and the
relationship between short-term uses and long-term productivity.

e Chapter 6 (Public Involvement and Agency Consultation and Coordination)
describes the consultation and coordination activities with Federal, State, and
local agencies, federally recognized Indian Tribes, and other interested parties
that occurred during the development of this Programmatic EIS.

e Chapter 7 (Literature Cited) describes the technical information on which the
analyses within this Programmatic EIS is based.

e Chapter 8 (Preparers and Reviewers) describes the technical staff within
BOEM, BSEE, NMFS, and the contractors responsible for the content of this
Programmatic EIS.

AREA OF INTEREST

The area evaluated (Area of Interest, or AOI) includes the OCS waters of the GOM and the
waters above the OCS that are within the Bureau of Ocean Energy Management’s GOM planning
areas (i.e., the WPA, CPA, and EPA). The AOI also includes the coastal waters of Texas,
Louisiana, Mississippi, Alabama, and Florida, extending from the coastline (outside of estuaries)
seaward 3 nautical miles (nmi) (3.5 miles [mi]; 5.6 kilometers [km]) (Louisiana, Mississippi, and
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Alabama) or 9 nmi (10.6 mi; 16.7 km) (Texas and Florida) to the limit of State jurisdiction
(Figure ES-1).

Figure ES-1. Area of Interest for the Proposed Action.

To support the impact analysis, this Programmatic EIS includes resources that are found in
or migrate through the AOI and adjacent areas and that may be affected by the proposed action.
The AOI inner boundary follows the shoreline along most of the U.S. coast, extending across the
mouths of estuaries and bays. State waters are not within BOEM’s jurisdiction; the U.S. Army Corps
of Engineers (USACE) permits G&G activities in State waters. The USACE also has jurisdiction
over such activities, including OCS seafloor structures, in State and Federal waters. Despite limits
to its regulatory authority, BOEM is addressing adjacent State waters in this Programmatic EIS
because

(1) the NMFS has jurisdiction and MMPA permitting authority in Federal and State
waters, and requires an assessment of the potential impacts to the human
environment;

(2) the acoustic energy introduced into the environment during G&G activities in
Federal waters could affect resources in State waters; and

(3) G&G activities could include interrelated and connected activities in Federal and
State waters that would be considered connected actions.
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TYPES OF G&G ACTIVITIES ANALYZED

A variety of G&G techniques, most of which use sound in some way, are used to
characterize the shallow and deep structure of the OCS, including the shelf, slope, and deepwater
ocean environment. The G&G surveys are conducted to (1) obtain data for hydrocarbon and mineral
exploration and production; (2) aid in siting of oil and gas structures and facilities, renewable energy
structures and facilities, and pipelines; (3) locate and monitor the use of potential sand and gravel
resources for development; (4) identify possible seafloor or shallow-depth geologic hazards; and
(5) locate potential archaeological resources and benthic habitats that should be avoided.

A variety of G&G techniques are used to characterize the shallow and deep structure of the
shelf, slope, and deepwater ocean environments. In general, the activities include the following:

o types of deep-penetration seismic airgun surveys used almost exclusively for oil
and gas exploration and development;

o other types of surveys and sampling activities used only in support of oil and gas
exploration and development, including electromagnetic surveys, geological test
wells, and various remote-sensing methods;

e non-airgun high-resolution geophysical (HRG) surveys used in all three program
areas to detect and monitor geohazards, archaeological resources, and certain
types of benthic communities; and

e geological and geotechnical bottom sampling used in all three program areas to
assess the suitability of seafloor sediments for supporting structures (e.g.,
platforms, pipelines, cables, renewable energy facilities such as wind turbines) or
to evaluate the quantity and quality of sand for beach nourishment and coastal
restoration projects.

The G&G activities in support of renewable energy development would consist mainly of
HRG and geotechnical surveys in Federal and State waters less than 40 meters (m) (131 feet [ft])
deep. The G&G activities in support of marine mineral uses (e.g., sand and gravel mining) would
consist mainly of HRG and geotechnical surveys in Federal and State waters less than 30 m (98 ft)
deep. The G&G activities beyond the outer boundary of the planning areas have not been
determined but could include geophysical surveys in support of the U.S. Extended Continental Shelf
Project.

Deep-penetration seismic surveys are conducted almost exclusively in support of oil and gas
exploration and development, and would be conducted in all three planning areas. For these
surveys, vessels tow an airgun or an array of airguns that emit acoustic energy pulses through the
overlying water then into the seafloor over long durations and over large areas. Thus, these surveys
are one of the most extensive G&G activities that would be conducted and are one of the potentially
impactful activities analyzed in this Programmatic EIS.
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ALTERNATIVES

Seven alternatives (A through G) are analyzed in this Programmatic EIS.

e Alternative A — Pre-Settlement (June 2013) Alternative: BOEM would
continue to permit/authorize at the current projected activity levels with
implementation of standard mitigation measures applied to G&G activities
through lease stipulations, issued permits and authorizations as conditions of
approvals (COAs), Notices to Lessees and Operators (NTLs), and/or best
management practices in place prior to the June 2013 settlement agreement.

e Alternative B — Settlement Agreement Alternative: BOEM would continue to
permit or authorize G&G activities through the use of site-specific NEPA
evaluations, lease stipulations, NTLs, best management practices, and COAs
with the addition of mitigation measures from the Settlement Agreement for Civil
Action No. 2:10-cv-01882 dated June 25, 2013, and the Stipulation to Amend
Settlement Agreement dated February 8, 2016.

o Alternative C — Alternative A Plus Additional Mitigation Measures: BOEM
would continue to authorize G&G activities that would include the mitigation
measures, monitoring, reporting, survey protocols, and guidance that are
included in Alternative A, as well as additional mitigation and temporal measures
for survey protocols for seismic airgun and non-airgun HRG surveys.

e Alternative D — Alternative C Plus Marine Mammal Shutdowns: BOEM
would authorize G&G activities and would include all of Alternatives A and C
mitigation measures with the addition of shutdowns of airgun and HRG survey
sound sources for all marine mammals within an exclusion zone excepting bow-
riding dolphins.

e Alternative E — Alternative C at Reduced Activity Levels: BOEM would
authorize a reduced level of G&G activity for seismic airgun surveys under two
options: Alternatives E1 and E2.

— Alternative E1 includes a 10 percent reduction in deep-seismic, multi-client
activities.

— Alternative E2 includes a 25 percent reduction in deep-seismic, multi-client
activities.

Under both Alternative E options, all Alternative C mitigation measures would be
followed.

e Alternative F — Alternative C Plus Area Closures: BOEM would continue to
permit G&G activities and require that operators comply with Alternative C
mitigation requirements with the addition of area closures to provide additional
protection for certain cetaceans and other resources. The four closure areas are
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a Central Planning Closure Area, an Eastern Planning Closure Area, the Dry
Tortugas Closure Area, and the Flower Gardens Closure Area.

e Alternative G — No New Activity Alternative: BOEM would cease issuing
permits for new G&G surveys and would not approve new G&G surveys
proposed under exploration or development plans. However, G&G activities
previously authorized under an existing permit or lease would proceed, but they
would not be renewed or reauthorized and, thus, would eventually be phased
out. The second part of Alternative G is the NMFS No Action Alternative. For
the NMFS, denial of MMPA authorizations constitutes the NMFS No Action
Alternative, which is consistent with the NMFS statutory obligation under the
MMPA to grant or deny applications to authorize incidental take and to prescribe
mitigation, monitoring, and reporting with any authorizations.

MITIGATION MEASURES

All G&G activities permitted under the alternatives would need to comply with existing laws
and regulations. The alternatives are designed to minimize impacts to resources by avoiding the
resource or by modification to the design of proposed G&G activities. In addition, during the MMPA
authorization process, the NMFS may require additions or alterations to mitigation measures to
minimize or avoid impacts to marine mammals. The mitigation measures that would be required
under each alternative are given in Table ES-1.
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CP = Central Planning Closure Area; EP = Eastern Planning Closure Area; EPA = Eastern Planning Area; ft = feet; HRG = high-resolution geophysical;
kHz kilohertz; m = meters; NMS = National Marine Sanctuary; PAM = passive acoustic monitoring; PSO = protected species observer.

Avoidance of historic and prehistoric sites and sensitive benthic communities applies only to surveys that involve seafloor-disturbing activities. Seismic airgun
surveys and non-airgun HRG surveys that do not disturb the seafloor are not required to avoid these sites or features. Non-airgun HRG surveys and most
seismic airgun surveys (except those in which cables or sensors are placed in or on the seafloor) do not disturb the seafloor.

Expanded to include manatees and all water depths.

Expanded to include all water depths and all shutdown for all marine mammals with the exception of bow-riding dolphins (i.e., bottlenose, Fraser’s, Clymene’s,
rough-toothed, striped, spinner, Atlantic spotted, pantropical, and Risso’s).

During periods of reduced visibility for surveys in waters deeper than 100 m (328 ft).

PAM required for all airgun surveys at all times in the Mississippi Canyon and De Soto Canyon lease blocks.

Applies to Federal coastal waters shoreward of the 20-m (66-ft) isobaths between January 1 and April 30.

Applies to all coastal waters shoreward of the 20-m (66-ft) isobaths between February 1 and May 31.

Does not apply to currently leased blocks, any portion of the area encompassed by EPA Lease Sale 226, or neighboring blocks adjacent to permitted survey
areas but within an otherwise off-limit area.

w

® N o o »

SI3 anewweIfold SAIARY 99 021X JO NSO

X



Xiv Executive Summary

ISSUES

Issues are the principal effects that should be rigorously evaluated in an EIS. Issues, which
refers to specific environmental resources and activities, are identified during scoping. The analysis
conducted in an EIS identifies the change from present conditions for each issue resulting from the
relevant actions related to the proposed action. The issues identified for analysis in this
Programmatic EIS are listed below:

e impacts of underwater noise on marine mammals, sea turtles, fishes, marine and
coastal birds, benthic communities, Marine Protected Areas (MPAs), commercial
and recreational fishing (fish catch), and other marine life;

e impacts of vessel traffic (risk of ship strikes) on marine mammals, sea turtles,
marine and coastal birds, and Sargassum communities;

e impacts of vessel traffic on commercial and recreational fishing, shipping, and
other marine uses;

e impacts of aircraft traffic and noise on marine mammals, sea turtles, marine and
coastal birds, and other marine uses;

e impacts of entanglement from marine equipment on marine mammals, sea
turtles, archaeological resources, fishes, and other marine life;

e impacts of stand-off distances on commercial and recreational fishing, shipping,
recreational resources, and other marine uses;

e impacts of vessel discharges on Sargassum communities;

e impacts of trash and debris on benthic communities, marine mammals, sea
turtles, marine and coastal birds, endangered or threatened fish species, benthic
communities, MPAs, and Sargassum communities;

e impacts of seafloor-disturbing activities on sensitive benthic communities,
including coral and hard/live bottom communities and chemosynthetic
communities;

e impacts of seafloor-disturbing activities on Essential Fish Habitat (EFH), Habitat
Areas of Particular Concern (HAPCs), MPAs, and archaeological resources,
including historic shipwrecks and prehistoric archaeological sites;

e impacts of geological test well discharges on EFH, benthic communities, MPAs,
and archaeological resources; and

e impacts of accidental spills on benthic communities, marine mammals, sea
turtles, marine and coastal birds, fishes and EFH, benthic communities,
Sargassum communities, commercial and recreational fishing, archaeological
resources, MPAs, and other marine uses.
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Resource Areas and Impact Significance Criteria

Baseline environmental characterization and impact analysis for each alternative were
conducted for 12 resource areas:

e marine mammals;

e sea turtles;

o fisheries resources and EFH,;

e benthic communities;

e marine and coastal birds;

e MPAS;

e Sargassum communities;

e commercial fisheries;

e recreational fisheries;

e archaeological resources;

e other marine uses; and

e human resources and land use.

Impact significance criteria were applied to each resource area based on four parameters:
detectability (i.e., measurable or detectable impact); duration (i.e., short term, long term); spatial
extent (i.e., localized, extensive); and severity (i.e., severe, less than severe). The resulting impact
significance criteria were broadly defined as

e Nominal: Little or no measurable/detectable impact;

e Minor: Impacts are detectable, short term, extensive or localized, but less than
severe;

e Moderate: Impacts are detectable, short term, extensive, and severe; or impacts
are detectable, short term or long lasting, localized, and severe; or impacts are
detectable, long lasting, extensive or localized, but less than severe; and

e Major: Impacts are detectable, long lasting, extensive, and severe.

Resource-specific significance criteria were developed on a resource-specific basis to
determine the appropriate impact level for each IPF.
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Impact-Producing Factors

The IPFs are G&G activities that, based on their potential to affect the environment, require a
thorough analysis in this Programmatic EIS. The IPF candidates were screened and those selected
for inclusion are as follows (Table ES-2):

e active acoustic sound sources;

e vessel and equipment noise;

e vessel traffic;

e aircraft traffic and noise;

o stand-off distances;

o vessel discharges;

e trash and debris;

e seafloor disturbance;

e geological test well discharges;

e entanglement; and

accidental fuel spills.

Cumulative Impacts

Cumulative effects refer to the impact on the environment that results from the incremental
impact of an action when added to other past, present, and reasonably foreseeable future actions.
Cumulative impacts can result from individually minor but collectively significant actions taking place
over a period of time. An analysis was conducted to identify non-G&G activities with IPFs similar to
those in G&G activities that should be considered for inclusion in a cumulative activities scenario.
The resultant screening analysis identified the potentially significant cumulative effects issues
associated with the proposed action and defined the assessment goals and the resultant cumulative
scenario, including activities classified under three major topical areas or components. The three
major topical areas (components) are the OCS Program, Oil and Gas Activities in State Waters, and
Other Major Factors Influencing the AOI.



Table ES-2 Preliminary Screening of Potential Impacts (Leopold Matrix) (Shaded resources were eliminated from detailed analysis due to limited
anticipated impacts associated with G&G activities.)

Resource

Vessel and Equipment Noise
Vessel Traffic
Aircraft Traffic and Noise
Stand-Off Distances
Vessel Discharges
Trash and Debris
Seafloor Disturbance
Drilling Discharges
Entanglement
Accidental Fuel Spill

+
+
+
1

Marine Mammals

Sea Turtles

Fisheries Resources and Essential Fish Habitat

Benthic Communities

Marine and Coastal Birds

+ |+ |+ |+ |+ |+ |Active Acoustic Sound Sources

Marine Protected Areas

1
1
1
1
1
+l+ |+ |+ |+ |+]+

Sargassum and Associated Communities

Commercial Fisheries

+ |+

Recreational Fisheries

Archaeological Resources - - - - - - - + + +

+
+
1
Fl+ |+ |+ |+ |+ |+ +]|+|+]|+

Other Marine Uses - - + + + - - + -

Human Resources and Land Use' - - - - - - - - - -

Recreational Resources and Tourism = > > = = - - - - - -

Air Quality = - + + = - - - - - -

Water Quality - - - - - + + - + - +

Geography and Geology - = = = = 5 5 + - - -

Physical Oceanography - - = - = - - - - - -

Coastal Barrier Island Beaches, Seagrass, and Wetlands - - - - - - - - - - -

G&G = geophysical and geological
Key: + indicates a potential impact; - indicates no impact expected.
' The IPFs do not apply to this resource; however, resource subcomponents have potential impacts from some alternatives.
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OCS Program: The OCS Program includes activities associated with oil and gas exploration
and development, decommissioning, renewable energy development, and marine minerals use. The
IPFs associated with OCS Program activities that coincide with the proposed action include vessel
and equipment noise (including explosives use [decommissioning]), vessel traffic (support vessel
traffic), aircraft traffic and noise, stand-off distance, vessel discharges, seafloor disturbance,
geological test well discharges, and accidental fuel spills. All G&G survey activities associated with
the OCS Program are included in the proposed action; therefore, G&G activities are not included in
the cumulative analysis but instead are addressed in the proposed action impact analysis.

Oil and Gas Activities in State Waters: The Oil and Gas Activities in State Waters Program
includes activities associated with oil and gas exploration and development and decommissioning. It
is recognized that the types of activities described for OCS Program activities would be the same as
the Oil and Gas Activities in State Waters Program and would have the same IPFs. However, oil
and gas activities in State waters would include the G&G surveys permitted by other agencies.
Therefore, the IPFs that coincide with G&G activities include active acoustic sound sources, vessel
and equipment noise, vessel traffic (support vessel traffic), aircraft traffic and noise, stand-off
distance, trash and debris, seafloor disturbance, geological test well discharges, entanglement, and
accidental fuel spills.

Other Major Factors Influencing the AOI: The other major factors influencing the AOI
program include activities associated with deepwater ports; commercial and recreational fishing;
shipping and marine transportation; ocean dredged material disposal site (ODMDS); existing,
planned, and new cable infrastructure; military activities; scientific research; maintenance dredging
of Federal channels; coastal restoration programs; Mississippi River hydromodification; extreme
climatic events; climate change and sea-level rise; and natural oil seeps. The IPFs associated with
activities associated with other major factors influencing the AOI that coincide with the proposed
action include active acoustic sound sources, vessel and equipment noise, vessel traffic, aircraft
traffic and noise, stand-off distance, vessel discharges, trash and debris, seafloor disturbance,
entanglement, and accidental fuel spills.

IMPACT CONCLUSIONS BY RESOURCE FOR ALTERNATIVES A THROUGH G

The analysis conducted in this Programmatic EIS identifies the change from present
conditions for issues (principal effects identified for analysis) resulting from the relevant actions
related to the proposed action. Baseline environmental characterization and impact analysis for
seven alternatives (A through G) were conducted for the 12 resource areas listed previously
considering the IPFs (G&G activities with the potential to affect the environment of the AOI). The
levels of impacts determined by resource and applicable IPF across the seven alternatives are
presented in Table 2.10-1. The analysis of impacts for resource areas under Alternatives A
through G are discussed in detail in Chapter 4. The differences in impacts between those identified
under Alternative A and those identified for Alternatives B through G are discussed by resource and
the relevant IPF. The IPFs and impact significance criteria applied during the impact assessment
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remained the same for all alternatives for each resource. The conclusions of impact assessment for
alternatives are presented below.

Impact Conclusions for Marine Mammals

In the northern GOM, there are 21 species of marine mammals (whales, dolphins, and
manatees) likely to occur within the AOI (Table 4.2-1 and Appendix E). All marine mammal species
within U.S. waters are protected under the MMPA and, if listed, receive additional protection under
the ESA.

The exposure of marine mammals from G&G activities using active acoustic sources such as
airguns and HRG surveys using non-airgun acoustic sources that emit sound at frequencies
<200 kHz was estimated using mathematical models. The characteristics of G&G sound sources
and the propagation of sound away from the sources was modeled. The exposure of each species
of marine mammal was estimated by the amount of sound received by animats, simulated marine
mammals, in the area within the AOI affected by a sound source. The consequences of exposure to
G&G sound was estimated by comparing the amount of sound received by animats with thresholds
specified by NMFS and Southall et al. (2007) for Level A harassment and by NMFS and Wood et al.
(2012) for Level B harassment (Appendix D). Impact analysis used the upper limit of potential
exposures provided in modeled exposure estimates and considered potential responses by marine
mammals, as well as and the potential effects of mitigation measures on species-specific estimated
levels of Level A and Level B harassment.

Alternative A — Pre-Settlement (June 2013) Alternative: Under Alternative A, standard
mitigation measures would be applied to G&G activities through lease stipulations, issued permits,
and authorizations as Conditions of Approvals, Notices to Lessees, and best management practices
(Table ES-1). Resource-specific impact significance criteria and IPFs applied during impact analysis
under Alternative A are described in Chapter 4.1.2 and shown in Table ES-2, respectively.

Based on the analysis conducted, the effects of G&G deep-penetration airgun seismic
survey activity noise are expected to be moderate because impacts on marine mammals are
expected to be extensive but not severe with no lethal impacts. The effects of noise from shallow-
penetration HRG airgun surveys on marine mammals are expected to be minor, neither extensive
nor severe. Estimates of incidental exposure of marine mammals within the AOI using the source
characteristics of a single airgun typical of shallow-penetration surveys were low or zero with no
lethal impacts predicted. Noise from non-airgun HRG active acoustic sound sources was predicted
to impact very few marine mammals over the 10 years of the program with limited behavioral
harassment, cause a small number of permanent threshold shift (PTS) physical injuries, and have no
lethal impacts. Consequently, the impacts of noise from non-airgun HRG survey activities on marine
mammals in the AOI are expected to be minor.

The proposed additional vessel traffic linked to Alternative A is not expected to significantly
increase existing vessel traffic within the AOI. Combined with assumed familiarity of marine
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mammals with vessel traffic and the underwater noise they make, the impacts of project-related
vessel and equipment noise under Alternative A are expected to be nominal to minor. Similarly,
project-related vessel traffic is expected to be a minor addition to existing vessel traffic. Strike by a
project vessel of a marine mammal would be unlikely, but if it did occur, it could result in a mortality.
Therefore, overall impacts from vessel traffic under Alternative A are expected to be nominal to
moderate. Use of aircraft under Alternative A would be very limited and would potentially result in
short-duration exposure of marine mammals to noise, whether located at the surface or underwater,
as well as physical (visual) sighting of aircraft. Impacts are expected to be slight or not measurable,
limited to behavioral disruption, and therefore nominal.

Marine debris may be accidentally lost from vessels involved in G&G activities even though
the handling of debris is a managed and highly regulated activity. Marine mammals may ingest or,
more likely, become entangled in debris. Because it is unlikely that significant amounts of debris will
be lost from vessels involved in G&G activities under Alternative A, the impacts of ingestion and
entanglement of marine mammals in debris are expected to be nominal. Marine mammals may
become entangled in lines involved with the placement of various types of G&G equipment, such as
anchors and acoustic pingers. Because of this possibility, guidance has been developed for the use
of G&G equipment that poses entanglement risk. Because of management of activities where
entanglement is a risk, combined with the limited scope and spatial extent of such activities under
Alternative A, the impacts of entanglement on marine mammals are expected to be nominal.

The likelihood of a fuel spill during G&G activities is considered remote. If fuel should be
accidentally spilled, the potential impact on marine mammals will depend on when and where the
spill occurs and various environmental conditions that would affect the rapidity with which the spilled
fuel weathers. Under the accidental spill scenario, potential impacts to marine mammals are
expected to be nominal to minor, depending on the numbers of animals exposed, exposure time,
and whether exposed animals are listed species.

The G&G activities proposed under Alternative A will not significantly increase the historical
level of similar activities in the GOM under the cumulative scenario. In addition, G&G activities
under Alternative A are more concentrated in the deepwater areas of the WPA and CPA, and less so
on the continental shelf. Under the cumulative scenario, the cumulative IPFs to marine mammals
would result in nominal to minor incremental increases in impacts.

Alternative B — Settlement Agreement Alternative: Alternative B would implement the
mitigation measures of Alternative A and would add four mitigation measures that include expanded
use of PAM, time-area closure of Federal coastal waters, requiring a separation distance between
deep-penetration seismic sources in Areas of Concern, and prohibiting deep-penetration surveys in
a portion of the EPA. Specifically, the addition of mitigation measures under Alternative B provides
protection under deep-penetration airguns and shallow-penetration airguns to coastal marine
mammal species (i.e., common bottlenose dolphins, manatees, and Atlantic spotted dolphins) when
they are reproducing (calving). This may increase the fitness values of the reproducing species;
bay, sound, and estuary (BSE) stocks of bottlenose dolphins; and individual coastal stocks of
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bottlenose dolphins, Atlantic spotted dolphins, manatees, and whale species (i.e., Bryde’s, beaked,
sperm, and dwarf and pygmy sperm whales). Additionally, manatees are provided localized
reduction in sound exposure and associated impacts. Individual beaked whales and sperm whales,
as well as potentially calving sperm whales, and the small population of geographically and
genetically distinct Bryde’s whales in the GOM and vocalizing marine mammals are expected to
benefit from these mitigations as well. Analysis of these measures for the IPFs affecting marine
mammals determined that the impact ratings for the IPFs affecting marine mammals would remain
unchanged from those found under Alternative A (nominal to moderate), while potentially reducing
impacts to individuals and groups of marine mammals within the AOI, perhaps significantly so for
Bryde’s whales and sperm whales. Under the cumulative impact assessment, the addition of
Alternative B mitigation measures would also not significantly change the comparative contribution of
Alternative B from that of Alternative A. The cumulative impacts under Alternative B would not
change from those found under Alternative A (nominal to minor).

Alternative C — Alternative A Plus Additional Mitigation Measures: The IPFs and impact
significance criteria applied for Alternative A are used for Alternative C. The impact analysis
considered the effect of three additional mitigation measures implemented under Alternative C on
marine mammals (e.g., required use of PAM in water depths >100 m [328 ft] and for surveys in the
Mississippi Canyon and De Soto Canyon OCS lease blocks, and implementation of the Non-Airgun
Survey Protocol) and one expanded mitigation measure (e.g., coastal restriction expanded to
between February 1 and May 31). Specifically, the addition of mitigation measures under
Alternative C provides protection under deep-penetration airguns and shallow-penetration airguns to
coastal marine mammal species (i.e., common bottlenose dolphins, manatees, and Atlantic spotted
dolphins) when they are reproducing (calving). It is expected that these mitigation measures would
also increase the fitness values of the bay, sound, and estuary (BSE) stocks of bottlenose dolphins;
individual coastal stocks of bottlenose dolphins, Atlantic spotted dolphins, and manatees; individual
beaked whales and sperm whales, as well as potentially calving sperm whales; the small population
of geographically and genetically distinct Bryde’s whales in the GOM; and vocalizing marine
mammals. Additional mitigation protection is provided to all marine mammals and sea turtles, with
additional protection (shutdown) for sperm, Bryde’s, beaked, dwarf and pygmy sperm whales, and
manatees. These measures are an extension of using Protected Species Observers (PSOs) and
Passive Acoustic Monitoring (PAM), time-area closures in Federal coastal waters, expansion of
protection to manatees, clearance of marine mammals from exclusion zones before survey start-up
or following the Non-Airgun Survey Protocol for non-airgun HRG surveys using low-frequency
(<200 kHz) sound sources, and Airgun Survey Protocols for deep-penetration seismic surveys.
While the additional mitigation measures under Alternative C might reduce impacts to marine
mammals from routine activities and accidental event IPFs, the overall impact ratings by IPF would
remain the same as those found for Alternative A (nominal to moderate). The cumulative impacts
under Alternative C would not change from those found under Alternative A (hominal to minor).

Alternative D — Alternative C Plus Marine Mammal Shutdowns: Under Alternative D,
impact significance criteria and IPFs are the same as those under Alternative A but with the addition
of three mitigation measures. Mitigation measures implemented under Alternative D would include
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some of those implemented under Alternatives A and C plus additional survey protocols for airgun
and non-airgun HRG surveys presented previously. Specifically, the addition of mitigation measures
under Alternative D provides protection under deep-penetration and shallow-penetration airguns to
vocalizing marine mammals and all marine mammals except bow-riding dolphins (i.e., bottlenose,
Fraser's, Clymene’s, rough-toothed, striped, spinner, Atlantic spotted, pantropical, and Risso’s).
Additional mitigation protection is provided from non-airgun HRG equipment operating at frequencies
<200 kHz to all marine mammals and sea turtles, with additional protection (shutdown) for sperm,
Bryde’s, beaked, dwarf, and pygmy sperm whales, and manatees. Although the additional mitigation
measures implemented under Alternative D might reduce impacts to marine mammals from IPFs of
routine activities and accidental events, the potential reductions, as evaluated using impact
significance criteria, are not sufficient to change the overall impact ratings for IPFs from those of
Alternative A (hnominal to moderate). The timing of seismic airgun surveys in certain areas would
change; however, these changes would not significantly change contributions to the cumulative
impacts determined under Alternative A (nominal to minor).

Alternative E — Alternative C at Reduced Activity Levels: Alternative E would implement
the mitigation measures of Alternatives A and C at reduced levels of activity through two mitigation
alternatives (E1 and E2) that would reduce the level of deep-penetration, multi-client survey activities
by 10 and 25 percent, respectively, for calendar year estimated levels. Specifically, the addition of
mitigation measures under Alternative E provides protection for deep-penetration airguns and
shallow-penetration airguns to coastal marine mammal species (i.e., common bottlenose dolphins,
manatees, and Atlantic spotted dolphins) when they are reproducing (calving). It is also projected
that the mitigation measures would increase the fitness values of the following species: BSE stocks
of bottlenose dolphins; individual coastal stocks of bottlenose dolphins, Atlantic spotted dolphins,
and manatees; individual beaked whales and sperm whales, as well as potentially calving sperm
whales; the small population of geographically and genetically distinct Bryde’s whales in the GOM,;
and vocalizing marine mammals. Additional mitigation protection is provided for non-airgun HRG
surveys using low-frequency (<200 kHz) sound sources to all marine mammals and sea turtles, with
additional protection (shutdown) for sperm, Bryde's, beaked, dwarf and pygmy sperm whales, and
manatees. Impact analysis of these measures found that, while they might reduce potential impacts
from routine activities and accidental event IPFs, the overall impact ratings would remain the same
as those found for Alternative A (nominal to moderate). The cumulative impacts analysis for
Alternative E found that the contributions to cumulative impacts would remain the same as those
found under Alternative A (nominal to minor).

Alternative F — Alternative C Plus Area Closures: The mitigation measures implemented
under Alternative F include those of Alternatives A and C plus four area closures targeted to provide
protection to sperm and Bryde’s whales plus beaked whales and other resources. Specifically, the
addition of mitigation measures under Alternative F provides protection under deep-penetration and
shallow-penetration airguns to coastal marine mammal species (i.e., common bottlenose dolphins,
manatees, and Atlantic spotted dolphins) when they are reproducing (calving). It is also projected
that the mitigation measures would increase the fitness values of the following species: BSE stocks
of bottlenose dolphins, individual coastal stocks of bottlenose dolphins, Atlantic spotted dolphins,
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and manatees; whale species (i.e., Bryde’s, beaked, sperm, and dwarf and pygmy sperm whales)
and manatees providing localized reduction in sound exposure and associated impacts for those
species; individual beaked whales and sperm whales, as well as potentially calving sperm whales;
the small population of geographically and genetically distinct Bryde’s whales in the GOM; and
vocalizing marine mammals. Additional mitigation protection is provided from non-airgun HRG
surveys using sources operating at frequencies <200 kHz to all marine mammals and sea turtles,
with additional protection (shutdown) for sperm, Bryde’s, beaked, dwarf, and pygmy sperm whales,
and manatees. The Alternative F area closures to deep-penetration seismic surveys would result in
reduced exposures of marine mammals to seismic sound and a reduction of potential impact for the
deep-penetration airgun survey noise IPF from moderate to minor. The levels of impact
determined under Alternative F for all other IPFs for routine activities and accidental events would
remain the same as those found under Alternative A (nominal to minor). The cumulative impacts
analysis for Alternative F found that the contributions to cumulative impacts would remain the same
as those found under Alternative A (nominal to minor) even though the timing of seismic airgun
survey would change in certain areas and selected areas would be closed to deep-penetration
surveys during the project duration.

Alternative G — No New Activity Alternative: Under Alternative G, the only survey
activities would be zero-offset, walkaway vertical seismic profile (VSP), and seismic while drilling
(SWD) surveys. The IPFs and significance criteria would be those of Alternative A; however, there
would be no impacts from the entanglement IPF since no ocean bottom cable (OBC) surveys would
occur. Under Alternative G, no new G&G surveys would be permitted but those previously
authorized would proceed. Elimination of all new G&G survey activities within the AOI would reduce
potential impacts from IPFs to individual or groups of marine mammals; but, under the impact
significance criteria applied during analysis, the overall impact ratings for routine events would
initially remain the same as those for Alternative A (hominal to moderate) with the exceptions of
that for deep-penetration airgun survey noise, which would be reduced from moderate to minor,
and entanglement, which would be reduced from nominal to no impact. As G&G activities were
phased out under Alternative G, impacts would eventually be reduced to no impact. The cumulative
impacts analysis for Alternative G found that the contributions to cumulative impacts would remain
the same as those found under Alternative A (nominal to minor).

Impact Conclusions for Sea Turtles

Five species of sea turtles (i.e., loggerhead, green, Kemp’s ridley, hawksbill, and
leatherback) occur at least seasonally in the northern GOM; all are listed as threatened or
endangered under the ESA. Little is known about how sea turtles may use sound. Studies of sea
turtle hearing indicate that only airgun, boomer, and sparker G&G sound sources are likely to be
heard by sea turtles, and little data are available to set thresholds for impacts to sea turtles from
exposure to sound generated during G&G activities.

Alternative A — Pre-Settlement (June 2013) Alternative: The mitigation measures applied
under Alternative A are shown in Table ES-1. The IPFs that may impact sea turtles within the AOI
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under Alternative A are shown in Table ES-2, and impact levels and resource-specific significance
criteria applied during impact analysis are discussed in Chapter 4.3.2.

No lethal or population-level impacts from auditory injuries, only behavioral disturbances, are
expected for sea turtles exposed to sound resulting from deep-penetration seismic airgun surveys.
The impact to sea turtles from seismic airgun survey activities is expected to be minor.

Only boomer and sparker non-airgun sources used during non-airgun HRG surveys are likely
to be heard by sea turtles, and any sound-related impacts are expected to be limited to behavioral
effects and temporary threshold shift (TTS)-related impacts. Impacts to sea turtles from non-airgun
HRG survey sound sources are expected to range from nominal to minor, depending on the
conditions of exposure.

Noise from G&G vessels and equipment could potentially disturb individual sea turtles near
vessels, resulting in evasive maneuvers and contributing to auditory masking. Also, geological test
well-related noises, dynamic positioning equipment, and other geological test well sounds could be
heard by sea turtles. However, the level of G&G geological test well activity under Alternative A is
expected to be very low. Overall, the level of impact from G&G vessels and equipment on sea
turtles is expected to be nominal.

The G&G vessels could strike and kill sea turtles because it is very difficult for PSOs to
detect them at long distances. However, the level of G&G vessel traffic over the 10-year project
period is low compared with existing vessel traffic in the AOI, and most vessel strikes of sea turtles
occur in coastal areas by high speed (recreational) vessel traffic. The potential impacts to sea
turtles in the AOI from G&G vessel traffic are expected to range from nominal to moderate,
depending on whether a sea turtle is struck and injured by a vessel involved in a G&G event.

Potential impacts to sea turtles from aircraft traffic (fixed wing and helicopter) include noise
and physical (visual) disturbance. Exposure of a sea turtle to sound from an aircraft flying overhead
would be brief, and behavioral responses would be evasive in nature. Considering that the number
of G&G activities requiring aircraft is very limited under Alternative A, the potential impacts to sea
turtles within the AQOI from aircraft traffic are expected to be nominal.

Sea turtles may ingest or become entangled in trash and debris. While G&G activities will
generate trash and debris, regulations and management practices are expected to limit trash and
debris introduced into the AOI from G&G activities to accidental loss. Therefore, trash and debris
impacts from G&G activities on sea turtles in the AOI are expected to be nominal.

Several types of equipment (e.g., tether lines, cables, and towed arrays) used during G&G
activities pose an entanglement or entrapment risk to sea turtles. Measures have been developed to
reduce the risk of entanglement of sea turtles in tethers. It is possible that entrapment of sea turtles
in towed seismic equipment occurs, is undetected, and results in injury or death to sea turtles. No
data are available to evaluate this potential source of impact. Entanglement of sea turtles in
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equipment used for OBC/OBN surveys may be possible but, under Alternative A, such surveys are
relatively uncommon. Overall, impacts to sea turtles in the AOI from entanglement and entrapment
during G&G events are expected to be nominal.

It is unlikely that a small fuel spill in the ocean would reach sea turtle nests and, given the
expected rapid dispersion of spilled fuel, is it not expected to result in the death or life-threating injury
to individual sea turtles or hatchlings. Impacts to sea turtles within the AOI from a fuel spill are
expected to range from nominal to minor, depending on whether individual sea turtles encounter
the fuel.

While proposed G&G activities under Alternative A could incrementally increase the level of
some IPFs and result in impacts, the incremental addition under the cumulative scenario compared
with similar historic, present, and future activities would result in nominal to minor incremental
increases in impacts.

Alternative B — Settlement Agreement Alternative: Alternative B implements the
mitigation measures of Alternative A plus analysis of impacts for routine activity IPFs. Considering
the additional mitigation measures under Alternative B and the project 10-year timeframe, there are
no changes in impact levels from those found under Alternative A (hominal to minor). The impact
rating of the effects of an accidental fuel spill on sea turtles was found to be the same for
Alternative B as for Alternative A (nominal to minor). The cumulative impacts analysis for
Alternative B found that the contributions to cumulative impacts would remain the same as those
found under Alternative A (hnominal to minor).

Alternative C — Alternative A Plus Additional Mitigation Measures: Alternative C
implements the mitigation measures of Alternative A plus others that prohibit airgun surveys
seasonally in all coastal waters, extension of Seismic Survey Protocols to manatees, and survey
clearance measures for low-frequency (<200 kHz) non-airgun HRG surveys. Specifically, the
addition of mitigation measures under Alternative C provides protection from non-airgun HRG
equipment to all marine mammals and sea turtles, with additional protection (shutdown) for sperm,
Bryde’s, beaked, dwarf and pygmy sperm whales, and manatees. Assessment of the effects of
Alternative C mitigation measures on impacts from routine activities found no change from those
found under Alternative A (nominal to minor). The impacts of an accidental fuel spill were
determined to remain the same as those found under Alternative A (nominal to minor). While
Alternative C mitigation measures would change the timing of proposed action activities in certain
areas, the seasonal restriction and operational mitigation measures would not significantly change
the cumulative impacts under Alternative C, which would remain the same for sea turtles as those
under Alternative A (hominal to minor).

Alternative D — Alternative C Plus Marine Mammal Shutdowns: Alternative D
implements the mitigation measures of Alternatives A and C plus shut-downs (additional survey
protocols for airgun and non-airgun HRG surveys with low-frequency [<200 kHz] equipment) for
marine mammals. Specifically, the addition of mitigation measures under Alternative D provides
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protection from non-airgun HRG equipment to all marine mammals and sea turtles, with additional
protection (shutdown) for sperm, Bryde’s, beaked, dwarf and pygmy sperm whales, and manatees.
This additional measure would not reduce the potential for impacts from active acoustic sources to
sea turtles discussed under Alternatives A and C. Therefore, the impact rating for routine activities
and accidental event IPFs would remain the same as those described for Alternative A (nominal to
minor). The cumulative impacts analysis for Alternative D found that the contributions to cumulative
impacts would remain the same as those found under Alternative A (nominal to minor).

Alternative E — Alternative C at Reduced Activity Levels: Mitigation measures under
Alternative E are those of Alternatives A and C with reductions in the level of deep-penetration
surveys. Specifically, the addition of mitigation measures under Alternative E provides protection
from non-airgun HRG equipment (operating at frequencies <200 kHz) to all marine mammals and
sea turtles, with additional protection (shutdown) for sperm, Bryde’s, beaked, dwarf and pygmy
sperm whales, and manatees. The reductions are not specified for any particular area within the
AOI, so the measures cannot be managed to optimize potential benefits to sea turtles. Assessment
of Alternative E mitigation measures determined that there would be no change in the overall
impacts to sea turtles under Alternative A (hominal to moderate) considered IPFs. Analysis under
the cumulative impacts scenario determined that, while there would be reductions in impacts for
routine activity IPFs proportional to reductions in deep-penetration seismic survey activities, the
reductions would not appreciably change the cumulative impacts found under Alternative A
(nominal to minor).

Alternative F — Alternative C Plus Area Closures: Alternative F includes the mitigation
measures of Alternatives A and C plus prohibition of seismic airgun surveys in four areas.
Specifically, the addition of mitigation measures under Alternative F provides protection from non-
airgun HRG equipment (operating at frequencies <200 kHz) to all marine mammals and sea turtles,
with additional protection (shutdown) for sperm, Bryde's, beaked, dwarf and pygmy sperm whales,
and manatees. Impact analysis has determined that, because the mitigation measures would not
change the extent or severity of the IPFs in the majority of the AOI under Alternative F, the potential
impacts to sea turtles from active acoustic impacts and other routine activity IPFs from those found
for Alternative A would not be reduced (nominal to moderate). The cumulative scenario remained
the same as that under Alternatives A and C, as did associated impacts. The area closures and
changes in the timing of airgun surveys in certain areas did not appreciably change the assessment
of cumulative impacts from those found for Alternative A (hominal to minor).

Alternative G — No New Activity Alternative: Alternative G would not permit any new G&G
activities other than zero-offset and walkaway VSP and SWD surveys. The G&G activities already
permitted would continue. Prohibition of new G&G activities would reduce but not eliminate
exposure of sea turtles to G&G activity IPFs, with the exception of the entanglement IPF since no
OBC surveys would occur. Therefore, the overall impact level from routine activity IPFs on sea
turtles would not change from that of Alternative A (nominal to moderate) in the near term, but it
would eventually decline to no impact as activities were phased out. The cumulative impacts
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analysis for Alternative G found that the contributions to cumulative impacts would be reduced to
nominal.

Impact Conclusions for Fisheries Resources and Essential Fish Habitat

The AOI covers a broad geographic and bathymetric region ranging from the shoreline to the
open ocean and features a mix of fish resources that includes estuarine, coastal, and oceanic
species associated with demersal and pelagic habitats. Fish that inhabit the AOI include threatened
and endangered species (smalltooth sawfish and Gulf sturgeon) and their EFH managed under the
ESA, as well as other species and EFH managed under other Federal acts. There are other fish
species that are candidates for listing (Chapter 4.4.1).

Alternative A — Pre-Settlement (June 2013) Alternative: The mitigation measures applied
under Alternative A are shown in Table ES-1. The IPFs that may impact fish and EFH within the
AOIl under Alternative A are shown in Table ES-2, and impact levels and resource-specific
significance criteria applied during impact analysis are discussed in Chapter 4.4.2.

Fishes exposed to deep-penetration seismic airgun survey activities might move away from
the sound source or experience TTS or masking, but they would not likely suffer mortality. Because
of the temporary nature of seismic sound at any particular location during a survey, exposures are
expected to be short and, given the size of the AOI, occur within a relatively small portion of the AOI.
Exposure of listed species is expected to be minimal because of their distribution within the AOI
relative to the expected location of most deep-penetration surveys. Overall, the impacts to fishes
within the AOI from exposure to deep-penetration seismic survey sound sources, including the
endangered species, are expected to be nominal to minor.

Some fishes have the ability to hear the high-frequency sounds emitted by non-airgun sound
sources used for HRG surveys, in addition to those emitted by sources used for surveys that operate
at lower frequencies (<200 kHz). Because the exposure of fish to non-airgun sound sources used
for HRG surveys would be temporary and spatially limited, impacts of fishes and EFH are expected
to be nominal under Alternative A.

Vessel and equipment noise generated within the AOI by G&G activities under Alternative A
is expected to be temporary and localized to the area where the activity occurs. Impacts to all fish
and EFH, as well as endangered species within the AOI, from vessel and equipment noise under
Alternative A are expected to be minor. Under Alternative A, impacts of vessel and equipment
noise to endangered smalltooth sawfish and Gulf sturgeon are expected to be nominal because
their location is distant from the location of G&G activities, and any exposure would be rare.

Under Alternative A, trash and debris is not expected to be a concern for Gulf sturgeon, other
fish resources, or EFH. Some types of trash and debris generated by G&G activities could pose a
risk of entanglement to smalltooth sawfish. However, because disposal restrictions on trash and
debris would limit the introduction of trash and debris into the AOI from vessels involved in G&G
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activities to accidental loss and because of the sparse distribution of smalltooth sawfish, potential
impacts to fish and EFH from trash and debris are expected to be nominal under Alternative A.

Because the area that may be impacted by seafloor disturbance is an extremely small
portion of the AOI, impacts to fish and EFH from seafloor disturbance under Alternative A are
expected to be nominal. For threatened and endangered fish, impacts are expected to be nominal
because these fish are mainly located mainly outside of the AOI.

The impacts to fish and EFH from entanglement are expected to be nominal because of the
implementation of measures to reduce the risk of entanglement from equipment tethers and other
similar G&G equipment and because of the limited scope and transitory nature of OBC/ocean
bottom node (OBN) surveys under Alternative A.

The impacts to fish and EFH of a small fuel spill under Alternative A are expected to be
nominal to minor, depending on the location of the event and encounter of the fuel by pelagic fish,
as well as buoyant eggs and larvae.

Proposed G&G activities that may impact fish and EFH are spatially and temporally
distributed over the AOI over the 10-year project period. In addition, fish resources have been
exposed to IPFs similar to those associated with G&G activities proposed under Alternative A for
decades, and fish populations have likely habituated to sound levels and many other IPFs. The
additional exposures to IPFs within the AOI from G&G activities conducted under Alternative A
would result in nominal to minor incremental increases in impacts to fish and EFH.

Alternative B — Settlement Agreement Alternative: Alternative B adds three mitigation
measures to those of Alternative A. These mitigation measures may affect the extent, severity, or
timing of G&G activities with IPFs that may affect fish resources and EFH: seasonal restriction of
airgun operation in coastal waters; separation of seismic sources; and seismic survey restriction in
the EPA. Analysis of impacts under Alternative B has found no change in the level of overall
impacts from that found for Alternative A (nominal to minor). Because little to no change in
proposed action activities between Alternatives A and B were identified and because the
Alternative B mitigation measures had limited effects on IPFs to fish and EFH, it was determined that
the cumulative increase in impacts for this resource would remain the same as that for Alternative A
(nominal to minor).

Alternative C — Alternative A Plus Additional Mitigation Measures: Alternative C would
implement Alternative A mitigation measures plus additional measures, only one of which—seasonal
restriction of airgun surveys in coastal waters—might benefit fish resources and EFH. Assessment
of impacts from routine activity IPFs under Alternative C concluded that the level of overall impacts
would remain the same as that for Alternative A (nominal to minor). The mitigation measures
under Alternative C would not change proposed action activities so that the cumulative impact
analysis outcome would remain the same as for Alternative A (nominal to minor).
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Alternative D — Alternative C Plus Marine Mammal Shutdowns: The additional mitigation
measure added under Alternative D to those of Alternatives A and C would not change the impacts
to fish resources and EFH. The result is no change from that of Alternative A (nominal to minor) in
the level of overall impacts from the IPFs. The proposed action activities conducted under
Alternative D do not change cumulative outcomes from those identified for Alternative A (nominal to
minor).

Alternative E — Alternative C at Reduced Activity Levels: The reductions in G&G activity
levels resulting from Alternative E mitigation measures were not found to significantly change the
level of overall impacts from routine activity IPFs found for Alternatives A and C (nominal to minor).
The risks of an accidental fuel spill were found to be very similar to those analyzed for Alternative C
and were expected to range from nominal to minor. The mitigation measures of Alternative E
would reduce the extent, severity, and timing of impacts from routine activity IPFs, but they would
not change the impact rating of the cumulative outcomes of Alternative A (nominal to minor).

Alternative F — Alternative C Plus Area Closures: The areas closed by the additional
mitigation measures of Alternative F are small compared with the AOI, and impacts to fish and EFH
from G&G activities would not be reduced outside of the areas; therefore, the level of overall impacts
from routine activity IPFs would not be appreciably reduced from those of Alternatives A and C
(nominal to minor). The mitigation measures of Alternative F would reduce the extent, severity,
and timing of impacts from routine activity IPFs, but they would not change the impact rating of the
cumulative outcomes of Alternative A (nominal to minor).

Alternative G — No New Activity Alternative: Previously permitted but no new G&G
activities would be permitted under Alternative G. The impact assessment for routine activity IPFs
concluded that there would be some reduction in impacts to fish resources and EFH. Overall, the
severity of impact to fish resources and EFH is expected to diminish from that of Alternative A
(nominal to minor) to nominal only, eventually declining to no impact as activities are phased out.
The entanglement IPF would be reduced from nominal to no impact because no OBC surveys
would occur. The proposed action activities conducted under Alternative G change cumulative
outcomes from those identified for Alternative A from nominal to minor to nominal only.

Impact Conclusions for Benthic Communities

The benthic environment of the AOI is complex, encompassing habitats with water depths
ranging from <200 to 3,500 m (656 to 11,483 ft). In the AOI, there are 37 submerged banks
protected from oil and gas activities. There are also isolated areas of moderate to high relief that
provide habitat for hard bottom communities of high biomass and diversity, and large numbers of
plant and animal species that support, either as shelter or food, large numbers of commercially and
recreationally important fisheries. Seven threatened species of coral (i.e., elkhorn, staghorn, pillar,
lobed star, mountainous star, star, and rough cactus) are found within the AOI.
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Alternative A — Pre-Settlement (June 2013) Alternative: The mitigation measures applied
under Alternative A are shown in Table ES-1. The IPFs that may impact benthic communities within
the AOI under Alternative A are shown in Table ES-2, and impact levels and resource-specific
significance criteria applied during impact analysis are discussed in Chapter 4.5.2.

The impacts to benthic communities from sound generated by active acoustic sound sources
(e.g., airguns) are largely unknown and have not been shown to have a significant impact on benthic
communities. Benthic organisms are usually well away from the immediate vicinity of sound sources
where all of the known, more serious effects to organisms occur; therefore, impacts are expected to
be nominal. Impacts from propagating sound well away from a sound source to sensitive benthic
environments, like coral reefs, outside of the planning areas but within the AOI also would be
nominal. Therefore, impacts to all benthic communities from active acoustic sound sources would
be nominal.

Because of compliance of G&G activities with Federal regulations and guidance from BOEM,
the amount of trash and debris introduced into the AOI is expected to be accidental and minimal.
Therefore, impacts from trash and debris on benthic communities generated by seismic survey
vessels and other G&G-related activities would be nominal.

There are several G&G activities that could cause seafloor disturbance; however, the total
area disturbed by bottom sampling is expected to be very small and, during permitting, BOEM would
require site-specific information about the presence of potentially sensitive benthic communities and
require setbacks and other measures to avoid impacts to benthic communities. Therefore, impacts
to sensitive benthic resources under Alternative A to benthic communities are expected to be
nominal.

Under Alternative A, up to two test wells would be drilled in the AOI. The areal extent of
impacts from geological test well discharges during the proposed action would be small, and the
impacts on soft bottom communities within the AOI are expected to be nominal. Impacts from
geological test well discharges on hard/live bottom areas, deepwater coral communities, and
chemosynthetic communities within the AOI under Alternative A are expected to be nominal
because of actions taken during permitting/authorization.

There is the potential for a small proportion of the heavier fuel components of a small diesel
fuel spill to adhere to particulate matter in the upper portion of the water column and sink. However,
given the expected relatively small size of any spill and the loss of most spilled fuel through
evaporation and weathering, a small diesel fuel spill would be expected to result in nominal impacts
to benthic communities.

The G&G activities under Alternative A would result in a nominal incremental increase in
impacts from noise, trash and debris, seafloor disturbances, and an accidental fuel spill to benthic
communities under the cumulative scenario.
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Alternative B — Settlement Agreement Alternative: Alternative B mitigation measures
include those of Alternative A plus mitigation measures resulting from the 2013 Settlement
Agreement and the 2016 Stipulation to Amend Settlement Agreement. Most of the additional
mitigation measures included in Alternative B will not alter impacts to benthic communities; so, while
there may be some reduction in impacts from routine activity IPFs, there will be no change in the
impact level of overall impacts from that of Alternative A (hominal). Alternative B mitigation
measures would reduce cumulative impacts; they would not significantly change the degree of
impacts from the proposed action, and impacts would remain nominal.

Alternative C — Alternative A Plus Additional Mitigation Measures: The additional
mitigation measures included in Alternative C will not further restrict routine activity actions with IPFs
that could impact benthic communities. No change in the impact level of the overall impacts of
routine activity IPFs is expected under Alternative C from that of Alternative A (nominal).
Alternative C measures would reduce cumulative impacts from IPFs associated with routine
activities, but they will not change the incremental impacts from the proposed action, which will
remain nominal.

Alternative D — Alternative C Plus Marine Mammal Shutdowns: The Alternative D
additional mitigation measures will not reduce the potential impacts to benthic communities from
G&G activity routine activity IPFs from that determined for Alternative A (nominal). Alternative D
measures would not change the extent, timing, or severity of proposed action activities and impacts
to benthic communities. The incremental increase in impacts to benthic communities under the
cumulative scenario would remain nominal.

Alternative E — Alternative C at Reduced Activity Levels: The additional mitigation
measures under Alternative E would reduce impacts to benthic communities but not enough from
that determined for Alternative A to change the potential impact level from nominal. Alternative E
would reduce survey vessel activities, thereby reducing the potential impact from accidental fuel
spills; so, even though the potential for a spill would be reduced, the impact level would remain
nominal if a spill occurred. Under the cumulative impacts scenario, Alternative E measures would
reduce impacts for many routine activity IPFs; however, the incremental increase in impacts to
benthic communities would remain nominal.

Alternative F — Alternative C Plus Area Closures: Most of the additional mitigation
measures under Alternative F would not reduce impacts to benthic communities, so there would be
no change in the impact level for Alternative F of overall impacts from that found for Alternative A
(nominal). Alternative F seasonal restrictions for airgun surveys in coastal waters and the
prohibition of deep-penetration survey in portions of the EPA would change the location of the
proposed action activities, but it would not significantly change the degree of proposed action
impacts with the result that incremental increases in impacts to benthic communities would remain
nominal for Alternative F.
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Alternative G — No New Activity Alternative: Impacts of routine activities would be
reduced from nominal to no impact to nominal under Alternative G. The risk of an accidental spill
would reduce over time; however, the impacts from accidental fuel spills would range from no
impact to nominal. Under the cumulative impacts scenario, the incremental impact to benthic
communities would range from no impact to nominal.

Impact Conclusions for Marine and Coastal Birds

The GOM supports a diverse avifauna, both resident and migratory species, and includes a
variety of coastal habitats that are important to the ecology of coastal and marine bird species.
Within the AOQI, there are three species listed under the ESA (i.e., the Piping Plover, Roseate Tern,
and Red Knot), and no candidate or species of concern have been identified.

Alternative A — Pre-Settlement (June 2013) Alternative: The mitigation measures applied
under Alternative A are shown in Table ES-1. The IPFs that may impact marine and coastal birds
within the AOI under Alternative A are shown in Table ES-2, and impact levels and resource-specific
significance criteria applied during impact analysis are discussed in Chapter 4.6.2.

The primary potential for direct impact to marine and coastal birds from airguns and other
active acoustic non-airgun HRG sources is to seabirds and waterfowl that dive below the water
surface and that are exposed to underwater noise. However, most active acoustic sources used for
G&G activities are directive, with most of the acoustic energy directed toward the seafloor and
transmitting pulses (impulses) of sound that have very short durations (milliseconds). These factors
and others suggest that the potential direct impacts of exposure of deep-diving birds to lower
frequency sound from airguns and non-airgun sound sources are nominal.

Seabirds and waterfowl may be indirectly impacted by airgun and non-airgun sounds during
G&G survey activities if these sounds cause their prey to be temporarily displaced from preferred
feeding areas. However, because of the large area of important bird areas (IBAs), it is unlikely that
prey would be affected to a level that would impact foraging success, and nominal indirect impacts
are expected. However, if airgun and HRG surveys potentially temporarily displace species from a
portion of preferred feeding areas during migration, then minor impacts are expected.

Underwater sound associated with G&G vessels and equipment activities may potentially
directly impact marine and coastal birds, while attraction to vessels and potential collisions or
entanglement could indirectly impact these birds. Direct impacts from underwater noise to marine
and coastal birds are expected to be nominal because of the rapid attenuation of underwater vessel
noise or species-specific behavior patterns that would significantly reduce the potential for exposure
to underwater noise. Indirect impacts from collisions or entanglements are expected to be nominal
because of the low potential of such events and because of mortality or serious injury should they
occur.
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Underwater noise from geological test well operations, while within the hearing range of most
diving seabirds and waterfowl, would decrease rapidly with distance, affecting only a very small
portion of the AOI and resulting in nominal expected impacts to marine and coastal birds.

Survey vessel underwater noise would significantly attenuate prior to reaching the nearshore
waters of Bird Conservation Regions (BCRs) and IBAs; therefore, impacts to marine and coastal
birds using the BCRs and IBAs are expected to be nominal. However, if G&G activities occur
during migration season, there is the potential for survey vessel and equipment noise to affect
preferred feeding grounds, disturbing feeding activity or affecting prey abundance. Under such
circumstances, indirect impacts would be considered minor for diving seabirds and waterfowl.

The G&G survey vessel noise may result in indirect impacts to marine and coastal birds by
directly impacting prey abundance and distribution within stopover locations. Because foraging
success would not be expected and impacts would be limited to a very small portion of a bird’'s
foraging range and for a limited time, impacts are expected to be nominal.

Breeding colonies of marine and coastal birds could potentially be disturbed by airborne
noise from vessels (including helicopters) and equipment. However, impacts from airborne noise
are expected to be nominal because birds are expected to choose nesting locations less exposed to
such noise, and offshore airborne noise would significantly attenuate before reaching the coast.
Impacts of vessel and equipment noise to nesting or roosting marine and coastal birds in BCRs and
IBAs from G&G activities would be nominal because the contribution of G&G survey vessels would
not increase the vessel traffic in these areas. However, if a G&G survey were to take place within
one of the eight IBAs during offshore foraging activities, the expected impact from vessel and
equipment noise in these sensitive areas would be minor.

It is expected that potential impacts from G&G activity-related aircraft traffic and noise would
range from nominal during non-migration season to minor during migration season. The amount of
aircraft traffic under Alternative A is expected to be small and of short duration, with little potential to
cause physical disturbance or collision with marine and coastal birds.

All G&G survey vessels are required to comply with regulations that manage the handling of
trash and debris. Therefore, the loss of trash and debris from survey vessels is expected to be
minimal and accidental, and impacts from trash and debris on marine and coastal birds are expected
to be nominal under Alternative A.

A small accidental fuel spill could directly affect marine and coastal birds by physical oiling of
individuals and indirectly by the oiling of nesting and foraging habitats and the displacement of
affected birds to secondary locations. The risk of a spill is considered remote, the area affected by a
spill would be small, and the spilled fuel is expected to rapidly evaporate and weather. Direct
impacts to marine and coastal birds are expected to range from nominal to minor, depending on
the timing and location of the spill. Populations of listed species are already in peril, so an accidental
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fuel spill affecting any individuals of these species or their food supply would result in moderate
impacts.

Overall, proposed activities associated with the proposed action would increase levels of
noise and vessel and aircraft within the AOI sporadically when proposed G&G operations were being
conducted. The proposed action would produce a nominal incremental increase in impacts to
marine and coastal birds from active acoustic sound sources, vessels and equipment, vessel traffic,
aircraft traffic and noise, and trash and debris under the cumulative scenario.

Alternative B — Settlement Agreement Alternative: Analysis of the effect on impacts in
marine and coastal birds of Alternative B mitigation measures concluded that there might be some
reductions in impacts from the measures. However, the assessment determined that the impact
level of the overall impacts under Alternative B would remain the same as that under Alternative A.
The cumulative scenario would remain unchanged for Alternative B, and associated impacts would
remain the same as under Alternative A (nominal). Alternative B measures would change the
timing and place restrictions on where surveys could be conducted, but these changes would not
appreciably change cumulative impacts identified under Alternative A and remain nominal.

Alternative C — Alternative A Plus Additional Mitigation Measures: The additional
mitigation measures included in Alternative C might reduce impacts to birds; however, the impact
analysis found no change in the overall impacts as presented for Alternative A. The cumulative
scenario remains unchanged from Alternative A for Alternative C since Alternative C measures will
not decrease overall activities or impacts to birds for the proposed action and so impacts remain
nominal.

Alternative D — Alternative C Plus Marine Mammal Shutdowns: The additional mitigation
measures included in Alternative D would reduce impacts from vessel traffic and noise, but they
would not affect the timing or severity of other IPFs. The impacts from G&G activities would remain
the same as found in the previous alternatives. The cumulative scenario would remain the same for
Alternative D as for Alternative A (nominal), and Alternative D mitigation measures would not
appreciably change the cumulative impacts found in the Alternatives A and C analyses (nominal).

Alternative E — Alternative C at Reduced Activity Levels: The reductions of 10 and
25 percent in deep-penetration, multi-client seismic activities under Alternative E would incrementally
reduce the impacts associated with active acoustic sound sources, vessel and equipment noise,
vessel traffic, aircraft traffic and noise, and trash and debris. The impact level for IPFs associated
with routine activities for marine and coastal birds under Alternative E were nominal to moderate,
depending on the IPF. Impacts from active acoustic noise from airguns would be reduced, and the
reduced level of activity and impacts would decrease from nominal to minor to nominal under
Alternative E. Impacts from trash and debris were nominal, while all other IPFs were nominal to
minor. Analysis determined that the mitigation measures under Alternative E would not appreciably
change the cumulative impacts found under Alternative A (hominal).
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Alternative F — Alternative C Plus Area Closures: The Alternative F additional mitigation
measures did not change the extent or severity of the IPFs analyzed. Therefore, impacts to marine
and coastal birds remained unchanged from that for Alternatives A and C. The area closures and
restrictions in airgun surveys may decrease impacts under the cumulative scenario; however,
analysis determined that the mitigation measures under Alternative F would not appreciably change
from the cumulative impacts found under Alternative A (nominal).

Alternative G — No New Activity Alternative: Under Alternative G, no new G&G activities
would be permitted, but those already permitted would continue. The reduction in G&G activities
under Alternative G would decrease the impacts to nominal, eventually declining to no impact.
Because BOEM would not be authorizing new G&G activity under Alternative G, there would be no
increase to cumulative impacts, and they would remain the same as Alternative A (nominal).

Impact Conclusions for Marine Protected Areas

The MPAs are defined areas where natural and/or cultural resources are given greater
protection than the surrounding waters. The national system of MPAs currently includes
355 Federal, State, and territorial MPAs. Offshore MPAs within the AOI include national marine
sanctuaries (NMSs), deepwater MPAs, and fishery management areas. Coastal MPAs include
national parks, national wildlife refuges, national estuarine research reserves, and State-designated
MPAs.

Alternative A — Pre-Settlement (June 2013) Alternative: The mitigation measures applied
under Alternative A are shown in Table ES-1. The IPFs that may impact MPAs within the AOI under
Alternative A are shown in Table ES-2, and impact levels and resource-specific significance criteria
applied during impact analysis are discussed in Chapter 4.7.2.

Under Alternative A, seismic airgun surveys are only expected to occur within the planning
areas and not the entire AOI; therefore, only 10 offshore MPAs could be exposed to direct noise
from these activities. The other 88 MPAs within the AOI, but outside of the planning areas, could be
exposed to secondary impacts from propagated noise. Impacts to resources in NMSs would depend
largely on their distance from G&G survey sound sources. Overall, impacts from transient activities
to resources in NMSs would be expected to be nominal. Sounds from G&G airgun and non-airgun
sound sources that propagate into an NMS would likely have no more than temporary effects on
protected resources within an NMS, and impacts would be expected to be nominal for most
resources, with the exception of fisheries resources, EFH, and sea turtles (nominal to minor) and
marine mammals (minor to moderate). Sound from G&G activities is expected to produce minor
impacts on fishes in offshore MPAs if surveys are conducted within the bounds of the MPAs, while
impacts to other resources within the MPAs are expected to range between nominal and moderate,
depending on the resource affected. Similarly, the impacts of G&G activity noise for surveys
conducted within fishery management areas are expected to range between nominal and
moderate, depending on the resource affected. Noise from G&G surveys could affect fishes,
marine mammals, sea turtles, and benthic communities in coastal MPAs. The impacts to fishes are
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expected to be minor. Impacts to sea turtles and marine mammals are expected to range from
nominal to moderate, depending on the timing and location of the survey. Impacts to benthic
organisms, primarily invertebrates, in coastal MPAs from noise generated by G&G surveys are
expected to be nominal.

Because of regulations and anticipated compliance with BOEM guidance for management of
trash and debris, only minimal accidental discharge of trash and debris is expected. Impacts from
trash and debris generated by survey vessels, sampling, test well drilling, other G&G-related
activities on MPAs, and the resources within would be nominal.

The G&G sampling, geological test wells, and anchor placement may disturb the seafloor.
BOEM would use site-specific information prior to issuing permits to ensure that physical impacts to
sensitive benthic communities were avoided. Therefore, seafloor-disturbing impacts to sensitive
benthic communities within MPAs are expected to be nominal.

The areal extent of impacts from geological test well discharges during the proposed action
would be small; a typical effect radius of 500 m (1,640 ft) would be expected. Therefore, geological
test well discharge impacts to sensitive benthic communities within MPAs are expected to be
nominal. Given restrictions of no disturbance within NMSs and setback requirements for activities
outside of an NMS, no discharges of geological test well fluids and cuttings would occur within NMS
waters, and no impacts in an NMS are expected from drilling discharges. No impacts from drilling
discharges would be expected to benthic communities, submerged archaeological resources,
fisheries resources and EFH, sea turtles, and marine mammals in offshore MPAs because
geological test well would not likely be permitted and because of the requirement for site-specific
information prior to authorization of other activities. Because of the small footprint relative to the
total area of fishery management areas, impacts from geological test well discharges would be
expected to be nominal in terms of potential impacts on benthic communities, while no impacts to
submerged archaeological resources, fisheries resources and EFH, sea turtles, and marine
mammals are expected from geological test well discharges in these fishery management areas.

The likelihood of a small accidental fuel spill during G&G activities in proximity to MPAs is
considered remote. In terms of all biological resources potentially affected, impacts from accidents
involving G&G survey vessels that might result in a fuel spill would range from nominal to
moderate.

Small fuel spills are unlikely to significantly affect resources within NMSs, Federal fishery
management areas, and coastal MPAs. Adult fishes would be less susceptible to the effects of
spilled fuel or oil than would eggs and larvae, and spills are unlikely to affect benthic communities,
sea turtles, and marine mammals in MPAs. Marine and coastal birds could possibly contact spilled
fuel and, while individual birds may be oiled, such impacts would be unlikely to have population-level
effects. However, the threatened and endangered bird species (i.e., the Piping Plover, Roseate
Tern, and Red Knot) are very susceptible to oiling. Overall, the impacts of a fuel spill would range
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from nominal to moderate, depending on the timing and location of the spill and the resource
affected.

An incremental increase that would range from nominal to minor to cumulative impacts to
MPAs is expected from active acoustic sound sources under the cumulative scenario, depending on
the resources affected. A nominal incremental increase in impacts to MPAs from trash and debris,
seafloor disturbance, geological test well discharges, and accidental fuel spills is expected.

Alternative B — Settlement Agreement Alternative: While mitigation measures added
under Alternative B will help reduce direct impacts to MPAs and the biological resources that utilize
these areas, the impact level remains the same as that for Alternative A. However, while the various
IPFs remain the same as Alternative A, they have varying impact levels ranging from nominal to
moderate, depending on the IPF. Alternative B mitigation measures would not change the degree
of incremental impacts from the proposed action; therefore, the cumulative impacts scenario would
also remain unchanged from Alternative A and would remain nominal to minor.

Alternative C — Alternative A Plus Additional Mitigation Measures: Alternative C
implements the mitigation measures of Alternative A plus additional mitigation measures. Impact
assessment has determined that the additional measures will reduce potential impacts to MPAs but
that the impacts will remain nominal to moderate, depending on the affected resource and acting
IPFs. Again, while the various IPFs remain the same as Alternative A, they have varying impact
levels ranging from nominal to moderate, depending on the IPF. Alternative C mitigation measures
would not change the degree of incremental impacts from the proposed action; therefore, the
cumulative impacts scenario would also remain unchanged from Alternative A, and impacts would
remain nominal to minor.

Alternative D — Alternative C Plus Marine Mammal Shutdowns: The additional mitigation
measures under Alternative D would not appreciably reduce potential impacts from IPFs associated
with routine activities, and impact levels would remain the same as those for Alternatives A and C
(nominal to moderate). Again, while the various IPFs remain the same as Alternative A, they have
varying impact levels ranging from nominal to moderate, depending on the IPF. Alternative D
mitigation measures would not change the degree of incremental impacts from the proposed action;
therefore, the cumulative impacts scenario would also remain unchanged from Alternative A, and
impacts would remain nominal to minor.

Alternative E — Alternative C at Reduced Activity Level: Alternative E implements
mitigation measures from Alternatives A and C with reductions of 10 and 25 percent in deep-seismic,
multi-client activities. The reduction of activity reduces impact potential; however, impacts of routine
activities are expected to remain nominal to moderate. While the various IPFs remain the same as
for Alternative A, they have varying impact levels ranging from nominal to moderate, depending on
the IPF. Alternative E mitigation measures would not change the degree of incremental impacts
from the proposed action; therefore, the cumulative impacts scenario would also remain unchanged
from Alternative A (nominal to minor).
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Alternative F — Alternative C Plus Area Closures: Alternative F implements mitigation
measures from Alternatives A and C and adds four area closures. However, while the various IPFs
remain the same as Alternative A, they have varying impact levels ranging from nominal to
moderate, depending on the IPF. Alternative F mitigation measures would not change the degree
of incremental impacts from the proposed action; therefore, the cumulative impacts scenario would
also remain unchanged from Alternative A (nominal to minor).

Alternative G — No New Activity Alternative: Under Alternative G, no new G&G activities
would be permitted, but those already permitted would continue. Impacts would be reduced from
minor to no impact to nominal for HRG surveys and from nominal to no impact to nominal for
exposure to trash and debris, seafloor disturbance, and geological test well discharges. In addition,
the impact level would be reduced from nominal to moderate to no impact to nominal for
accidental fuel spills. The incremental increase in cumulative impacts to MPAs would also be
reduced from nominal to minor to no impact to nominal under Alternative G.

Impact Conclusions for Sargassum and Associated Communities

Sargassum mats comprise two species of brown algae: Sargassum natans and S. fluitans.
Each species is entirely pelagic, spending its entire life cycle on the ocean surface. Sargassum can
be found in mats of varying size and length, and it is temporally and spatially patchy throughout the
GOM. Pelagic Sargassum mats provide habitat for fauna, including more than 100 species of fish
and over 100 species of invertebrates such as crabs, shrimp, and mollusks, as well as 4 species of
sea turtles and many marine birds.

Alternative A — Pre-Settlement (June 2013) Alternative: The mitigation measures applied
under Alternative A are shown in Table ES-1. The IPFs that may impact Sargassum communities
within the AOI under Alternative A are shown in Table ES-2, and impact levels and resource-specific
significance criteria applied during impact analysis are discussed in Chapter 4.8.2.

The primary potential impact to Sargassum and associated communities from vessel traffic
associated with G&G surveys is the physical displacement of Sargassum mats as vessels and towed
equipment pass through large mats. Displaced Sargassum mats would likely re-form via surface
winds, ocean currents, and gyres once the vessel has passed. Impacts to Sargassum and
associated communities from G&G vessel traffic would be nominal.

Vessel discharges could include bilge, ballast, and sanitary and domestic waste.
Considering the ratio of the affected area (immediately surrounding the survey vessel) to the entire
AOI and even to the larger area inhabited by Sargassum, it is clear that only a small percentage of
the total Sargassum population would directly contact operational discharges; therefore, impacts are
expected to be nominal.
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Because Sargassum has a temporally and spatially patchy distribution throughout the AOI,
only a portion of the entire population would come in contact with trash and debris. No measureable
impact would occur to Sargassum; therefore, impacts would be nominal.

Due to the widespread and temporally and spatially patchy distribution of Sargassum, most
fuel spills would only contact a very small portion of the Sargassum population for a very short time,
resulting in nominal impacts.

Cumulative impacts to Sargassum from vessel traffic, vessel discharges, and trash and
debris would result in a nominal incremental increase in the impact to Sargassum and associated
communities under the cumulative scenario.

Alternatives B through G: The seasonal restriction for airgun survey in coastal waters and
seismic restrictions in the EPA could reduce impacts to Sargassum, but impact levels for routine
activities are expected to remain nominal for all IPFs under Alternatives B through F. Impacts under
Alternative G could be reduced over time from nominal to no impact, depending on whether or not
there was an increase in exploratory drilling activity. Under the cumulative impacts analyses, the
restrictions would not result in an appreciable change of impacts for Alternatives B through F, as
compared with Alternative A, and impacts remain nominal. However, under Alternative G, impacts
would decrease to no impact up to nominal.

Impact Conclusions for Commercial Fisheries

The AOI supports regionally and nationally important commercial fisheries. Commercially
important fish and shellfish species or species groups within the GOM include blue crab, crawfish,
groupers, menhaden, mullets, oysters, red snapper, shrimp, stone crab, and tunas.

Alternative A — Pre-Settlement (June 2013) Alternative: The mitigation measures applied
under Alternative A are shown in Table ES-1. The IPFs that may impact commercial fisheries within
the AOI under Alternative A are shown in Table ES-2, and impact levels and resource-specific
significance criteria applied during impact analysis are discussed in Chapter 4.9.2.

The location, timing, and duration of G&G airgun and non-airgun surveys during the project
period under Alternative A will vary widely depending on survey purpose. The G&G survey sound
may temporarily affect the behavior of fish, including feeding, spawning, and migration, as well as
the catch rate of fishers, and may cause TTS and masking. Overall, considering the temporary
nature of seismic surveys, limited sound exposure of fishes, and the temporary nature of behavioral
effects to fish that affect the fisheries for commercial stocks, impacts to commercial fisheries from
exposure to G&G airgun sounds under Alternative A are expected to be minor. Exposure of
commercial fish stocks to G&G non-airgun HRG sound sources are expected to be localized and
temporary, and could influence the behavior and hearing of some commercial fisheries resources
but with no population-level effects. Impacts to commercial fisheries from exposure of fish resources
to non-airgun G&G sound sources are expected to be nominal.
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Under Alternative A, vessel traffic associated with G&G activities could increase slightly in
specific areas. However, impacts from G&G-related vessel traffic to commercial fishing under
Alternative A are expected to be nominal because vessel traffic is relatively high in the AOI and
G&G activities have been ongoing in the area.

Vessel traffic associated with G&G activities would increase in specific areas, thereby
increasing the potential for temporary interactions of seismic vessels and commercial fishing vessels
through stand-off distances and resulting in the potential for direct interference with commercial
fishing operations. Given the small area typically occupied by the stand-off distance for seismic
vessels, the short duration of the impact at any given location, and the advance notice provided by
seismic survey operators, the potential for stand-off distance (space-use conflicts) between G&G
activities and commercial fishing operations within the AOI will be limited and result in minor
impacts.

Seafloor disturbance could affect commercial fisheries operations within the AOI, specifically
the potential for damage to fishing gear placed on the seafloor. Seafloor disturbance caused by
bottom-sampling activities has the potential to affect unmarked fishing gear or segments of gear
deployments used by bottom-associated commercial fishing operations. However, the projected
area of seafloor disturbance under Alternative A is an extremely small area of the AOI. Seafloor
disturbance and its impact to commercial fishing operations and commercial fishery landings under
Alternative A are expected to be limited and localized, but potentially overlapping with productive
fishing grounds; therefore, impacts are expected to be minor.

Direct impacts to commercial fisheries associated with G&G activities would include
entanglement or damage to fishing gear. The G&G survey activities would be expected to result in
an increased risk for entanglement of fishing gear with seismic gear, particularly in nearshore waters
(<4.8 km [3 mi] from shore) where benthic and demersal inshore fisheries are operating.
Commercial fisheries and G&G operators are accustomed to cooperatively utilizing the same waters
and are familiar with the operations and equipment of each other's industries. Thus, fishing
equipment could be damaged, but the potential for impacts is reduced by several measures, and any
impacts would be spatially localized and temporary. Therefore, impacts to commercial fisheries
landings arising from entanglement are expected to range from nominal to minor.

Commercially important fishes could be exposed to water-soluble fractions of spilled diesel
fuel, particularly surface-feeding fishes. It is unlikely that a small diesel fuel spill would have any
direct impact to commercial fishery landings in the AOI, but misperceptions about the potential for
contamination of fish caught in the vicinity of a spill could result in a temporary drop in revenue to
local commercial fishers. Therefore, impacts to commercial fisheries resources from an accidental
fuel spill would be nominal under Alternative A.

Temporary impacts to fisheries from G&G survey activities have been noted, but G&G
survey activities are temporary, spatially limited, and distributed non-uniformly in space and time
over the AOI under Alternative A, so impacts to commercial fisheries are not likely to increase over
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time. Therefore, the cumulative effects of exposure to active acoustic sound sources under
Alternative A are expected to result in minor incremental increases in impacts. Considering the
long-standing cooperative use of the AOI between commercial fishers and G&G-associated activities
and advance notice of seismic survey activity, effects from vessel traffic under Alternative A are not
expected to significantly increase impacts from the cumulative scenario and, under the cumulative
scenario, a nominal incremental increase in impacts from vessel traffic on commercial fisheries is
expected. Seafloor disturbances under Alternative A are expected to be few, to impact an extremely
small portion of the AOI, and to be distributed in space and time, and their impacts are not likely to
increase over time. The cumulative effects of seafloor disturbance are expected to result in a
nominal incremental increase under Alternative A. Overall, proposed activities are expected to
result in nominal to minor incremental increases in impacts to commercial fisheries.

Alternative B — Settlement Agreement Alternative: The closures of coastal waters and a
restriction of seismic surveys in the AOI under Alternative B would likely provide benefits to coastal
fish stocks, but they would otherwise not significantly change the exposure of commercial fisheries
to the impacts of routine G&G activities. The impacts from routine G&G activities are expected to
remain nominal to minor, depending on IPF. Under Alternative B, there would be no increase to
cumulative impacts, and so would remain the same as Alternative A (hominal to minor).

Alternative C — Alternative A Plus Additional Mitigation Measures: Only the extension
of seasonal restriction on airgun surveys in coastal waters under Alternative C would potentially
reduce impacts to some coastal fish stocks, but it would not affect the conduct of G&G activities
though the majority of the AOl. The impacts of routine activities are expected to remain nominal to
minor, depending on IPF. Under Alternative C, there would be no increase to cumulative impacts
and so would remain the same as Alternative A (nominal to minor).

Alternative D — Alternative C Plus Marine Mammal Shutdowns: The additional mitigation
measure of shutdowns for all marine mammals, except for bow-riding dolphins, under Alternative D
would not affect commercial fisheries, and impacts of routine G&G activities would remain nominal
to minor, depending on IPF. Under Alternative D, there would be no increase to cumulative impacts
and so would remain the same as Alternative A (nominal to minor).

Alternative E — Alternative C at Reduced Activity Levels: Reductions in the level of
deep-penetration, multi-client seismic surveys under Alternative E will not, with the exception of
stand-off distance and entanglement, significantly reduce the exposure of commercial fisheries to
G&G activities throughout the AOI, and impacts are expected to remain nominal to minor,
depending on the IPF. Stand-off distance and entanglement impacts are reduced to nominal under
Alternative E2. Under Alternative E, there would be no increase to cumulative impacts and so would
remain the same as Alternative A (nominal to minor).

Alternative F — Alternative C Plus Area Closures: Alternative F mitigation measures
include the closure of four areas to all G&G activities. These closures will provide some benefits to
some fish species and commercial fisheries, but they will not affect the impact of routine G&G
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activities through the majority of the AOI. Impacts to commercial fisheries are expected to remain in
the same range as Alternative A (hominal to minor). Under Alternative F, there would be no
increase to cumulative impacts and so would remain the same as Alternative A (nominal to minor).

Alternative G — No New Activity Alternative: Under Alternative G, no new G&G activities
would be permitted and the impacts of routine G&G activities would decrease over time as G&G
activities are phased out. Impacts to commercial fisheries would generally decrease from those
described under Alternative A to nominal, eventually declining to no impact, across all IPFs. Under
Alternative G, there would be a concomitant decrease in cumulative impacts to nominal as
compared with nominal to minor for all other alternatives.

Impact Conclusions for Recreational Fisheries

Saltwater recreational fishing, a year-round activity throughout the AQI, is an important social
and economic activity, and those recreational fisheries adjacent to the AOI are among the most
valuable in the U.S. Saltwater recreational fisheries can be classified as nearshore or offshore,
depending on the size of the vessel and its fishing location (<4.8 km [3 mi] from shore for nearshore
and >4.8 km [3 mi] from shore for offshore).

Alternative A — Pre-Settlement (June 2013) Alternative: The mitigation measures applied
under Alternative A are shown in Table ES-1. The IPFs that may impact recreational fisheries within
the AOI under Alternative A are shown in Table ES-2, and impact levels and resource-specific
significance criteria applied during impact analysis are discussed in Chapter 4.10.2.

Based on research results of the effects of airgun and other active acoustic sound sources
on fish and due to the mitigation measures in place, it is unlikely that the sounds produced by
airguns for seismic surveys and electromechanical sources for non-airgun HRG surveys would
cause injury or mortality to recreationally important fishes (e.g., reef, coastal, and pelagic species).
In general, temporary impacts to fish hearing and behavior are more likely. However, changes in
fish behavior and hearing will not occur in all fish species and effects will be temporary. Therefore,
there will be little or no measurable impacts to reef fishes, coastal fishes, or pelagic fishes. Impacts
on reef fishes, coastal fishes, and pelagic fishes as a component of recreational fisheries would be
nominal.

Given the absence of serious injury or mortality to recreational fishes and the low potential
for behavioral changes from exposure to airguns used for seismic surveys and electromechanical
sources for non-airgun HRG surveys, it is likely that potential impacts to recreational fishers would
be intermittent, temporary, and short term in duration or frequency. Exposure to active acoustic
sound sources (e.g., seismic airgun and electromechanical sounds) from G&G activities is expected
to produce nominal impacts to recreational fisheries activities.

Inshore fisheries (i.e., estuaries and bays) are not expected to be affected by vessel traffic
and stand-off distance issues because they are outside of the AOI; however, coastal inlets would still
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be susceptible to impacts from G&G activities. Effects are likely to be localized, intermittent in
frequency of occurrence, temporary, and short term in nature. Therefore, vessel traffic disturbance
and how it relates to recreational fishing activities would be expected to produce nominal impacts.

The G&G activities and associated stand-off distance are expected to have no indirect
effects on recreational fishery operations unless these activities cause recreational anglers to
concentrate their fishing efforts on other species or areas. Impacts to recreational fisheries
associated with stand-off distance under Alternative A are expected to be nominal.

In the event of a small fuel spill, recreational fishing activity is not expected to be precluded
from the area around the fuel source; spilled diesel would evaporate and disperse within a day or
less. Given the relatively small size of the fuel spill and the rapid loss of most spilled fuel through
evaporation and dispersion, a small diesel fuel spill at the surface would have little to no effect on
recreational fisheries. An accidental fuel spill would be expected to result in nominal impacts to
recreational fisheries.

While G&G activities under Alternative A would sporadically increase noise levels and vessel
and aircraft traffic and other IPFs within the AOI, activities would be concentrated offshore with little
activity planned for the EPA. Because the majority of fishing is done in State waters, a nominal
incremental increase in impacts to recreational fisheries is expected when the IPFs associated with
G&G activities under Alternative A are added to activities in the cumulative scenario.

Alternatives B through G: Here, additional mitigation measures under Alternatives B
through F may provide some benefits to recreational fisheries, mainly to some coastal and oceanic
fish stocks, but will otherwise not alter impacts from routine G&G activities in the AOI that have been
assessed to be nominal. As in the analysis for commercial fisheries, the additional mitigation
measures under Alternative B may provide some benefits to recreational fisheries, mainly to some
coastal and oceanic fish stocks, but will otherwise not alter impacts from routine G&G activities in the
AOI. The only mitigation measure under Alternative C that might affect recreational fisheries is the
seasonal restriction on seismic airgun operations in coastal waters. Because routine G&G activities
will continue through the rest of the AOI, potential benefits are minimal. None of the mitigation
measures under Alternative D will benefit recreational fisheries beyond those discussed in
Alternative A.  Reductions in deep-penetration, multi-client seismic airgun surveys under
Alternative E would reduce exposure of fish and recreational fisheries to impacts from active
acoustic sound sources. However, airgun surveys would still occur throughout the AOI, and impacts
to recreational fisheries are expected to remain unchanged. The area closures of Alternative F
would benefit recreational fisheries within and near the closure areas, but they would have no effect
throughout the rest of the AOl. The impacts from all IPFs under Alternatives B through F remain
nominal. Under Alternative G, impacts from routine activities would not change immediately but
would eventually decline from nominal to no impact as activities were phased out. There would be
a nominal incremental increase in impacts to recreational fisheries under the cumulative impacts
analysis scenario, and this remains consistent across all alternatives.
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Impact Conclusions for Archaeological Resources

The AOI holds the potential to contain unknown historic shipwrecks and prehistoric sites.
Shipwrecks within the AOI date from the 16th century until modern times. Research has also shown
the possibility of prehistoric resources in the AOI. Archaeological evidence indicates that the GOM
region was first occupied approximately 12,000 B.P.

Alternative A — Pre-Settlement (June 2013) Alternative: The mitigation measures applied
under Alternative A are shown in Table ES-1. The IPFs that may impact archaeological resources
within the AOI under Alternative A are shown in Table ES-2, and impact levels and resource-specific
significance criteria applied during impact analysis are discussed in Chapter 4.11.2.

The depth distribution of submerged cultural resources is an important consideration when
evaluating the potential impact. While historic shipwrecks may occur at any water depth within the
AOI, prehistoric resources are limited to depths <60 m (197 ft). Impacts to archaeological resources
from seafloor disturbance and entanglement would likely result in nominal to major impacts
depending on the type of survey and whether or not site-specific information regarding potential
archaeological resources is available.

Avoidance of archaeological resources and the immediate reporting of unanticipated
discoveries to BOEM are expected to prevent a serious impact to archaeological resources. Given
BOEM'’'s requirement for site-specific information regarding archaeological resources for all
geological test well activities, impacts from geological test well discharges in the AOI are expected to
be nominal.

Given the relatively small size of anticipated fuel spills and the loss of most spilled fuel
through evaporation and dispersion, a small diesel fuel spill at the surface would have no effect on
the seafloor and would not require seafloor cleanup activity. An accidental diesel fuel spill would be
expected to result in nominal impacts to archaeological resources.

BOEM requires site-specific information regarding archaeological resources prior to
approving G&G activities that might impact archaeological resources. This review process is
expected to limit impacts to archaeological resources from G&G activities under Alternative A.
Therefore, overall, the potential cumulative impacts to archaeological resources under Alternative A
would result in a nominal incremental increase in impacts from seafloor disturbance and geological
test well discharges. Vessel traffic management systems, along with other measures, limit the
potential of vessel collisions and further reduce the likelihood of an accidental fuel spill, which is
considered low. The impacts associated with G&G activities under Alternative A that might impact
archaeological resources would result in a nominal incremental increase in cumulative impacts to
archaeological resources.

Alternatives B through G: The additional mitigation measures included in Alternatives B
through F do not change the impact assessment from Alternative A for archaeological resources
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(nominal to major). Incremental increases in impacts under the cumulative activities scenario
remain the same as under Alternative A (nominal). However, under Alternative G, no new G&G
activities would be permitted and the impact level would be reduced from nominal to major, as seen
in Alternatives A through F, to no impact (seafloor disturbance, entanglement and geological test
well discharges) and nominal declining to no impact (accidental fuel spills).

Impact Conclusions for Other Marine Uses

Other uses of the marine environment in the AQOI include shipping and other marine traffic,
military warning areas, sand and gravel mining, renewable energy development, ODMDSs, oil and
gas exploration and production, commercial and recreation fishing, recreational resources, tourism,
and human resources.

Alternative A — Pre-Settlement (June 2013) Alternative: The mitigation measures applied
under Alternative A are shown in Table ES-1. The IPFs that may impact other marine uses within
the AOI under Alternative A are shown in Table ES-2, and impact levels and resource-specific
significance criteria applied during impact analysis are discussed in Chapter 4.12.2.

Based on the vessel traffic and associated stand-off distances, aircraft traffic, and seafloor
disturbance expected under G&G activities, impacts to shipping and marine transport, military, sand
and gravel, renewable energy, ODMDSs, oil and gas activities, and infrastructure are expected to
range from no impact to nominal because of the level of G&G-related activity involved and because
the duration of these surveys is short in relation to the existing vessel traffic throughout the AOI.
There would not be a sufficient increase in vessel or aircraft traffic or seafloor disturbances to impact
the other marine uses activities existing in the AOI.

The impacts of an accidental spill event would depend on the size and location of the spill, in
addition to the meteorological conditions at the time. If a small diesel spill were to occur, it would
have a nominal impact on other marine uses because it would only prohibit full use of a small area
by other marine users for a very limited amount of time.

The contribution of G&G activities under Alternative A to the existing cumulative activities in
the cumulative scenario would be a nominal incremental increase in impacts from vessel or aircraft
traffic or seafloor disturbances to the other marine uses activities existing in the AOI.

Alternatives B through G: Mitigation measures included in Alternatives B through F do not
change the impact assessment from Alternative A for other marine uses (no impact to nominal).
Similarly, under Alternative G, impacts to other marine uses would remain the same (no impact to
nominal), eventually declining to no impact as activities were phased out. Cumulative impacts to
other marine uses would result in nominal incremental increases under Alternative G.
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Impact Conclusions for Human Resources and Land Use

The onshore portion of the AOI extends along the GOM coastline from the southwestern tip
of the Florida Keys to the southern coast of Texas. The area encompasses 133 counties/parishes in
23 BOEM-designated Economic Impact Areas. The G&G activities in the GOM have a concurrent
impact on the human environment onshore, including land use and coastal infrastructure,
environmental justice, demographics, and socioeconomic aspects of the communities along the Gulf
Coast. Activities in the OCS are supported by onshore facilities, which can impact the human
environment.

The G&G activities under the proposed action would have no impact on human resources
and land use in the Gulf Coast area. Subcomponents, including land use and infrastructure,
environmental justice, demographics, and socioeconomics, would not be impacted because all G&G
activities would occur on the OCS and have been occurring for the past 30 years. Nominal to
minor impacts may occur to the local and regional economy as well as to the coastal infrastructure,
resulting from changes in employment and earnings in the G&G service sector under two of the
alternatives that include reductions in survey activities.

Alternative A — Pre-Settlement (June 2013) Alternative: No impact is expected to occur
on human resources and land use in the AOI as a result of Alternative A. The G&G activities are
projected to remain at current levels; therefore, this alternative is not expected to impact the size or
structure of the existing G&G industry. In addition, employment and earnings in this industry are not
expected to change; therefore, no secondary impacts to demographics, socioeconomics,
environmental justice, or land use are expected to occur under this alternative.

Alternative B — Settlement Agreement Alternative: Under Alternative B, BOEM would
continue to authorize the current level of G&G activity through the use of site-specific NEPA
evaluations, lease stipulations, NTLs, best management practices, and COAs issued since the
Settlement Agreement was issued. Similar to Alternative A, no impact is expected to occur on
human resources and land use. Under Alternative B, there would be no increase to cumulative
impacts; therefore, the impact determination remains the same as Alternative A (no impact).

Alternative C — Alternative A Plus Additional Mitigation Measures: Under Alternative C,
BOEM would continue to authorize the current level of G&G activity and include mitigation
measures, monitoring, reporting, survey protocols, and guidance in place under Alternative A, as
well as additional mitigation measures for survey protocols for airgun and non-airgun HRG surveys.
Similar to the previous alternatives discussed, no impact is expected to occur on human resources
and land use. Under Alternative C, there would be no increase to cumulative impacts; therefore, the
impact determination remains the same as Alternative A (no impact).

Alternative D — Alternative C Plus Marine Mammal Shutdowns: Under Alternative D,
BOEM would continue to authorize the current level of G&G activity and include the mitigation
measures, monitoring, reporting, survey protocols, and guidance included in Alternative C with the
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addition of shutdowns for all marine mammals within the exclusion zone, except bow-riding dolphins.
Similar to the previous alternatives discussed, no impact is expected to occur to human resources
and land use under this alternative. Under Alternative D, there would be no increase to cumulative
impacts; therefore, the impact determination remains the same as Alternative A (no impact).

Alternative E — Alternative C at Reduced Activity Levels: Under Alternative E, all
mitigation measures and protocols described in Alternative C would be followed; however, BOEM
would require a reduced level of activity (calculated in line miles) for deep-penetration, multi-client
seismic airgun surveys. Alternative E has two proposed reduction options in seismic airgun survey
activities: a 10-percent reduction proposed in Alternative E1 and a 25-percent reduction for
Alternative E2. The reduction of deep-penetration, multi-client seismic activities would lead to a
corresponding reduction in the size of the G&G industry in the GOM and would result in an increase
of impacts on human resources and land use from no impact under the previous alternatives to
nominal to minor impacts, depending upon the IPF. Consequently, under Alternative E there would
be an increase in cumulative impacts from no impact in previous alternatives to minor.

Alternative F — Alternative C Plus Area Closures: Under Alternative F, BOEM would
continue to authorize the current level of G&G activity and include mitigation measures, monitoring,
reporting, survey protocols, and guidance under Alternative C with the addition of four area closures
(except for non-airgun HRG surveys operating at frequencies >200 kHz). The closure areas are
designed to provide additional protection for certain cetacean species and other resources. No
impact is expected to human resources and land use in the GOM as a result of this alternative.
Under Alternative F, there would be no increase to cumulative impacts; therefore, the impact
determination remains the same as Alternative A (no impact).

Alternative G — No New Activity Alternative: Under Alternative G, no new G&G activities
associated with the development of oil and gas reserves, renewable energy, or marine materials
would be authorized to occur within the AOI during the time period covered by this Programmatic
EIS. Other G&G survey activities would be unaffected, including any that occur within State waters;
those that are for scientific studies and regulated by other Federal agencies; and any BOEM non-
regulated G&G activities (i.e., geophysical surveys for archaeological and benthic resources). In the
short-term, G&G activities already approved would be allowed to continue for the duration of their
authorized permits/approvals; however, no additional permits would be approved. In the long-term,
all BOEM-regulated G&G activities in the GOM would cease upon maturity of the permits/approvals,
resulting in negative economic impacts on the G&G industry. Potential impacts would increase to
minor under Alternative G for human resources and land use. Cumulative impacts under
Alternative G would increase to moderate as compared with Alternative A (no impact).
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