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DEPARTMENT NOTE

As part of the Conference Report for Department of the Interior, Environment, and Related Agencies
Act, 2010, this Agency was directed to complete a Programmatic Environmental Impact Statement (EIS)
to evaluate potential significant environmental effects of multiple geological and geophysical activities on
the Atlantic OCS, pursuant to the National Environmental Policy Act. This Draft Programmatic EIS
follows through on that direction and now provides the opportunity for public comment on our
evaluation. It was prepared using the best information that was publicly available.

Our goal in the Bureau of Ocean Energy Management (BOEM) has always been to provide factual,
reliable, and clear analytical statements in order to inform decisionmakers and the public about the
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
geological and geophysical permit applications pending before BOEM.

Alan D. Thornhill, Ph.D.
Chief Environmental Officer
Office of Environmental Programs
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ABSTRACT

This Draft Programmatic Environmental Impact Statement covers the potential significant
environmental effects of multiple geological and geophysical (G&G) activities on the Atlantic Outer
Continental Shelf (OCS). It evaluates the types of geological and geophysical surveys and activities in
the three program areas managed by the Bureau of Ocean Energy Management (BOEM): oil and gas
exploration and production; renewable energy; and marine minerals.

This evaluation under the National Environmental Policy Act (NEPA) was directed by the
U.S. Congress in the Conference Report (111-316) for Department of the Interior, Environment, and
Related Agencies Act, 2010, appropriation.

The proposed action is a major Federal action requiring an EIS. This document provides information
required by NEPA and its implementing regulations at 40 CFR Part 1500, and it will be used in making
decisions on the proposed action and on the permit applications for G&G activity now pending before
BOEM. This Draft Programmatic EIS includes the purpose and background of the proposed action,
identification of the alternatives, a scenario for the level of anticipated activity in the program areas to
2020, a description of the factors and impacts caused by the proposed activities, a description of the
affected environment, and an analysis of the potential environmental impacts under routine and
nonroutine conditions for the proposed action and alternatives. The proposal’s impact contributions to
other cumulative impacts are also analyzed, and measures that act to mitigate potential effects are
identified.

Additional copies of this Draft Programmatic EIS may be obtained from the Bureau of Ocean Energy
Management, Gulf of Mexico OCS Region, Public Information Office (MS 5034), 1201 Elmwood Park
Boulevard, New Orleans, Louisiana 70123-2394, or by telephone at 504-736-2519 or 1-800-200-GULF.
This Draft Programmatic EIS may be accessed on the Internet at our dedicated project page at
http://www.boem.gov/Oil-and-Gas-Energy-Program/GOMR/GandG.aspx or on our NEPA documents
page at http://www.boem.gov/Environmental-Stewardship/Environmental-Assessment/NEPA/
nepaprocess.aspx.



http://www.boem.gov/Oil-and-Gas-Energy-Program/GOMR/GandG.aspx
http://www.boem.gov/Environmental-Stewardship/Environmental-Assessment/NEPA/nepaprocess.aspx
http://www.boem.gov/Environmental-Stewardship/Environmental-Assessment/NEPA/nepaprocess.aspx
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SUMMARY

The Bureau of Ocean Energy Management (BOEM) is issuing this Draft Programmatic
Environmental Impact Statement (EIS) to describe and evaluate the potential environmental impacts of
geological and geophysical (G&G) survey activities in Federal waters of the Mid- and South Atlantic
Outer Continental Shelf (OCS) and adjacent State waters. This Programmatic EIS examines G&G survey
activities for three program areas (oil and gas, renewable energy, and marine minerals) during the
2012-2020 time period. This Programmatic EIS evaluates impacts to Atlantic resources that could occur
as a result of G&G activities and identifies mitigation and monitoring measures to avoid, reduce, or
minimize impacts. Preparation of this Programmatic EIS will help ensure compliance with the National
Environmental Policy Act (NEPA) and other laws such as the Endangered Species Act (ESA) and Marine
Mammal Protection Act (MMPA).

This Programmatic EIS was prepared because BOEM currently has no programmatic NEPA coverage
for permitting G&G activities in Atlantic OCS waters. The BOEM has received nine permit requests for
seismic airgun surveys in support of oil and gas exploration, and industry has expressed interest in
expanding activities into Atlantic offshore waters. Given the scope of the proposed surveys and their
potential impacts, BOEM has determined a programmatic EIS under NEPA is needed prior to permitting
any new, large-scale G&G surveys. This Programmatic EIS establishes a framework for future NEPA
evaluations of site-specific actions while identifying and analyzing mitigation measures for future
programmatic use.

The purpose of the proposed action is to gather state-of-the-practice data about the ocean bottom and
subsurface. These data would provide information about the location and extent of oil and gas reserves,
seafloor conditions for oil and gas or renewable energy installations, and marine minerals deposits off the
U.S. Atlantic Coast. State-of-the-practice G&G data and information are required for business decisions
in furtherance of prospecting for OCS oil and gas in an orderly manner, assessing sites for renewable
energy facilities, or using marine mineral resources in the area. The G&G surveys acquired during the
period when Atlantic oil and gas leasing took place in the 1970’s and 1980’s have been eclipsed by newer
instrumentation and technology that make seismic data of that era inadequate for business decisions to
lease and develop these OCS lands or to evaluate the environmental impacts of leasing and development.

The need for the proposed action is to use the information obtained by G&G surveys to make
informed business decisions regarding oil and gas reserves, engineering decisions regarding the
construction of renewable energy projects, and informed estimates regarding the composition and volume
of marine mineral resources. This information would also be used to ensure the proper use and
conservation of OCS energy resources and the receipt of fair market value for the leasing of public lands.

This Draft Programmatic EIS will be used by BOEM and the National Marine Fisheries Service
(NMEFS) in support of ongoing Essential Fish Habitat (EFH) and ESA Section 7 consultations. It is
expected that Incidental Take Authorizations for marine mammals under the MMPA would be made on
the basis of future specific survey applications.

This summary is only a brief overview of the alternatives, issues, resources, potential impacts, and
proposed mitigation measures discussed in this Programmatic EIS. To obtain the full perspective, it is
necessary to read the entire analysis. Relevant discussions can be found in the following main chapters of
this Programmatic EIS:

e Chapter 1 (Introduction) — describes the purpose of and need for the proposed
action, provides background information, and explains the regulatory context.

e Chapter 2 (Alternatives Including the Proposed Action) — describes alternatives that
were evaluated in detail, identifies additional alternatives that were eliminated from
further analysis, identifies mitigation to avoid or minimize impacts, and summarizes
the findings of the impact analysis for each alternative from Chapter 4.

e Chapter 3 (G&G Activities and Proposed Action Scenario) — describes the G&G
activities included in each of the program areas and their expected level of effort
during the 2012-2020 time period, identifies and describes 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 potential impacts of each main alternative.
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e Chapter 5 (Consultation and Coordination) — describes the consultation and
coordination activities with Federal, State, and local agencies and other interested
parties that occurred during the development of this Programmatic EIS.

Area of Interest

The Area of Interest (AOI) for this Programmatic EIS includes U.S. Atlantic waters from the mouth
of Delaware Bay to just south of Cape Canaveral, Florida, and from the shoreline (excluding estuaries) to
350 nautical miles (nmi) (648 kilometers [km]) from shore. It includes the Mid- and South Atlantic
Planning Areas, as well as adjacent State waters outside of estuaries. The seaward boundary is based on
the maximum constraint line for the Extended Continental Shelf under Article 76 of the United Nations
Convention on the Law of the Sea. The total size of the AOI is 854,779 km® (330,032 mi’), and water
depths range from 0 to 5,629 meters (m) (0 to 18,468 feet [ft]). Resources that migrate through the AOI
and resources in adjacent areas are included to the extent that they may be affected by the proposed
action.

While G&G activities in State waters are not within the jurisdiction of BOEM, the AOI encompasses
adjacent State waters because G&G activities under all three program areas could extend into State waters
or introduce acoustic energy into those waters. The U.S. Army Corps of Engineers (COE) has
jurisdiction over G&G activities in State waters under Section 10 of the Rivers and Harbors Act and
Section 404 of the Clean Water Act and has established a Nationwide Permit program to regulate these
activities in State waters. Depending on location, State-issued permits may be required for G&G
activities in State waters.

Types of G&G Activities Analyzed

A variety of G&G techniques are used to characterize the shallow and deep structure of the shelf,
slope, and deepwater ocean environments. Geological and geophysical surveys are conducted to
(1) obtain data for hydrocarbon exploration and production; (2) aid in siting renewable energy structures;
(3) locate potential sand and gravel resources; (4) identify possible seafloor or shallow depth geologic
hazards; and (5) locate potential archacological resources and potential hard bottom habitats for
avoidance. The selection of a specific technique or suite of techniques is driven by data needs and the
target of interest. The following types of G&G activities are included in this Programmatic EIS:

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

e other types of surveys and sampling activities used only in support of oil and gas
exploration and development, including electromagnetic surveys, deep stratigraphic
and shallow test drilling, and various remote sensing methods;

e high-resolution geophysical (HRG) surveys used in all three program areas to detect
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, wind turbines) or to evaluate the quantity and quality of sand for
beach nourishment projects.

Deep penetration seismic airgun surveys, in which a survey vessel tows an array of airguns that emit
acoustic energy pulses into the seafloor over long durations and over large areas, are the most extensive
G&G activities that would be conducted and are the most important activities analyzed in this
Programmatic EIS. These surveys would occur almost exclusively in support of oil and gas exploration
and development and would be conducted mainly within the Mid- and South Atlantic Planning Areas.
The two planning areas collectively account for 79 percent of the AOI. Geological and geophysical
activities in support of renewable energy development would consist mainly of HRG and geotechnical
surveys in both Federal and State waters less than 100 m (328 ft) deep; this area represents about
15 percent of the AOIL. Geological and geophysical activities in support of marine mineral uses (e.g., sand
and gravel mining) would consist mainly of HRG and geotechnical surveys in both Federal and State
waters less than 30 m (98 ft) deep; this area represents about 9 percent of the AOIL. Geological and
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geophysical activities beyond the outer boundary of the two planning areas have not been determined but
could include geophysical surveys in support of the U.S. Extended Continental Shelf Project.

This Programmatic EIS includes an activity scenario for potential future G&G activities in the AOI
during the period from 2012-2020. The year 2020 is a practical limit for making activity projections and
does not imply that impacts on resources that have been evaluated are no longer valid beyond this date.

Alternatives
Three alternatives are analyzed in detail in this Programmatic EIS:

Alternative A — The Proposed Action;
Alternative B — Additional Time-Area Closures and Separation of Simultaneous
Seismic Airgun Surveys; and

e Alternative C — No Action for Oil and Gas, Status Quo for Renewable Energy and
Marine Mineral G&G Activity.

Alternatives A and B are identical with respect to the G&G activities that could be conducted and the
expected activity levels during the 2012-2020 period. They differ only with respect to certain mitigation
measures as summarized in the next section. Briefly, Alternative B would expand the time-area closure
for North Atlantic right whales that was developed for Alternative A; add a time-area closure offshore
Brevard County, Florida, to protect nesting sea turtles; require a 40-km (25-mi) separation distance
between concurrent seismic airgun surveys; and require the use of passive acoustic monitoring (PAM) as
part of the seismic airgun survey protocol.

Alternative C is the No Action Alternative required by the regulations implementing NEPA. Under
this alternative, no G&G activities associated with oil and gas exploration would occur in the AOIL
However, permitting and postlease G&G activities for renewable energy development and marine
minerals use would continue to occur on a case-by-case basis.

Several additional alternatives were identified during the scoping process, but were eliminated from
detailed analysis for the reasons identified in Chapter 2.5. Examples include limiting permitting of G&G
activities to renewable energy and marine minerals; expanding permitted G&G activities into the North
Atlantic Planning Area; reprocessing existing G&G data; delaying the permitting process; consolidating
and coordinating surveys; and requiring non-airgun acoustic sources.

Mitigation Measures

All G&G activities authorized under the proposed action would be required to comply with existing
laws and regulations. In addition to such requirements, the alternatives are crafted with mitigation
elements that minimize impacts by avoiding them or by the design of proposed G&G work. Also, during
the MMPA authorization process for specific surveys, the NMFS may require additional or different
mitigation measures to avoid/minimize impacts on marine mammals.

Alternatives A and B differ with respect to certain mitigation measures (Table S-1). Specifically,
Alternative B would expand the time-area closure for North Atlantic right whales that was developed for
Alternative A; add a time-area closure offshore Brevard County, Florida, to protect nesting sea turtles;
require a 40-km (25-mi) separation distance between concurrent seismic airgun surveys; and require the
use of PAM as part of the seismic airgun survey protocol.

Alternatives A and B have several other mitigation measures in common (Table S-1), including a
seismic airgun survey protocol; an HRG survey protocol (for renewable energy and marine minerals
sites); guidance for vessel strike avoidance; guidance for marine debris awareness; avoidance and
reporting requirements for historic and prehistoric sites; avoidance of sensitive benthic communities;
guidance for activities in or near National Marine Sanctuaries (NMSs); and guidance for military and
National Aeronautics and Space Administration (NASA) coordination.
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Table S-1

Summary of Mitigation Measures Included in Alternatives A and B

Measure Description Alternative A | Alternative B
No G&G surveys using air guns would be authorized within the right
whale critical habitat area from November 15 through April 15 nor
within the Mid-Atlantic and Southeast U.S. Seasonal Management
Areas (SMAs) during the times when vessel speed restrictions are in Yes
effect under the Right Whale Ship Strike Reduction Rule (50 CFR (Expanded to a
224.105). However, HRG surveys proposed in critical habitat and contli)nuous Zone
Time-Area Closure SMAs from November 15 through April 15 may be considered on a extendine to
for North Atlantic case-by-case basis only if (1) they are proposed for renewable energy Yes me
. . . . . 20 nmi offshore
Right Whales or marine minerals operations and (2) they use acoustic sources other
. . . from Delaware
than air guns. The coincidence is necessary because of other
. . . . . . Bay to southern
biological use windows or project monitoring requirements. Any such edge of AOT)
authorization may include additional mitigation and monitoring &
requirements to avoid or significantly reduce impacts on right whales.
Other supporting surveys (e.g., biological surveys) would not be
affected by this restriction.
Time-Area Closure to |No airgun surveys would be authorized in near-coastal waters offshore
Protect Nesting Sea | Brevard County, Florida, during the sea turtle nesting season (May 1
Turtles Offshore to October 31). Other surveys in the closure area would be reviewed No Yes
Brevard County, on a case-by-case basis, and authorizations may include additional
Florida mitigation and monitoring requirements.
Separation Between | A 40-km (25-mi) separation distance would be maintained between
Simultaneous Seismic |simultaneously operating deep penetration seismic airgun surveys to No Yes
Airgun Surveys limit ensonification of large areas of the AOI at the same time.
The use of PAM would be part of the seismic airgun survey protocol
Passive Acoustic to improve detection of marine mammals and avoid impacts by . .
L . . . . ; Optional Required
Monitoring (PAM) shutting down or delaying startup of airgun arrays until the animals
are outside the exclusion zone.
All authorizations for seismic airgun surveys would include a survey
Seismic Airgun protocol that specifies mitigation measures for protected species,
: . . o . Yes Yes
Survey Protocol including ramp-up, visual monitoring of an exclusion zone by
protected species observers, and startup and shutdown requirements.
. . All authorizations for non-airgun HRG surveys would include a
High-Resolution . o
. survey protocol that specifies mitigation measures for protected
Geophysical (HRG) e . . . . Yes Yes
species, including visual monitoring of an exclusion zone by protected
Survey Protocol . .
species observers and startup and shutdown requirements.
All authorizations for shipboard surveys would include guidance
. addressing protected species identification, vessel strike avoidance,
Guidance for Vessel o . . . .
Strike Avoidance and injured/dead protected species reporting and incorporating Yes Yes
elements of the NMFS Compliance Guide for the Right Whale Ship
Strike Reduction Rule.
All authorizations for shipboard surveys would include guidance for
. . marine debris awareness highlighting the environmental and
Guidance for Marine . L . .
Debris Awareness socioeconomic impacts of marine trash and debris and operator Yes Yes
responsibilities for ensuring that trash and debris are not discharged
into the marine environment.
All authorizations for seafloor-disturbing activities would include
. requirements for operators to report suspected historic and prehistoric
Avoidance and . :
. . . |archaeological resources to BOEM and to take precautions to protect
Reporting of Historic . . . Yes Yes
c L. the resource. The BOEM would also require reporting and avoidance
and Prehistoric sites . . 4
for any previously undiscovered suspected archaeological resource
and precautions to protect the resource.
. All authorizations for seafloor-disturbing activities would be subject
Avoidance of - . ; . :
o . to restrictions to protect sensitive benthic communities (e.g., hard/live
Sensitive Benthic Yes Yes

Communities

bottom areas, deepwater coral communities, and chemosynthetic
communities), including requirements for mapping and avoidance.
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Measure Description Alternative A | Alternative B

All authorizations for G&G activities would include instructions to
minimize impacts on NMS resources and users. If proposed activities
involve seafloor disturbance near an NMS or moving the surface
marker buoys for the Sanctuary, the operator would be required to
contact the Sanctuary Manager for instructions. The BOEM would Yes Yes
not authorize seafloor-disturbing activities within an NMS, and
seafloor-disturbing activities proposed near the boundaries of an NMS
would be assigned a setback distance by BOEM in consultation with
the Sanctuary Manager.

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

Guidance for Military |All authorizations for permitted activities would include guidance for
and National military and NASA coordination. Vessel and aircraft operators would
Aeronautics and be required to establish and maintain early contact and coordination Yes Yes
Space Administration |with the appropriate military command headquarters or NASA point
(NASA) Coordination |of contact.

Alternative C does not include any programmatic mitigation measures because it would involve
continued permitting and postlease G&G activities for renewable energy development and marine
minerals use on a case-by-case basis. However, best management practices have been developed for the
renewable energy program, and a site-specific NEPA evaluation would be part of the approval process for
any G&G survey authorizations under either program. Through the NEPA process, BOEM may identify
mitigation measures to avoid/minimize environmental impacts during G&G surveys. Additional
mitigation measures may be required as a result of consultations under the ESA or MMPA.

Issues
The following issues were identified for detailed analysis:

e impacts of underwater noise on marine mammals, sea turtles, fishes, birds, and other
marine life;
impacts of underwater noise on commercial and recreational fishing (fish catch);
impacts of vessel traffic (risk of ship strikes) on marine mammals and sea turtles,
birds, and threatened and endangered fish species;
impacts of vessel traffic on fishing, shipping, and other marine uses;
impacts of aircraft traffic and noise on marine mammals, sea turtles, birds, and other
marine uses;

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

e impacts of seafloor-disturbing activities on EFH, Habitat Areas of Particular Concern
(HAPCs), and Marine Protected Areas (MPAs);

e impacts of seafloor-disturbing activities on archaeological resources including
historic shipwrecks and prehistoric archaeological sites;

e impacts of exclusion zones on commercial and recreational fishing, shipping,
recreational resources, and other marine uses;

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

e impacts of accidental spills on benthic communities, marine mammals, sea turtles,
birds, fishes and EFH, archaeological resources, recreational resources, MPAs, other
marine uses, and human resources and land use.
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Impact-Producing Factors and Significance Criteria

Based on the activity scenario for G&G activities for the three program areas (oil and gas exploration,
renewable energy, and marine minerals), the following IPFs have been identified for the proposed action:
active acoustic sound sources (airguns and electromechanical sources); vessel and equipment noise;
vessel traffic; aircraft traffic and noise; vessel exclusion zones; trash and debris; seafloor disturbance;
drilling discharges; onshore support activities; and accidental fuel spills.

The following significance categories were developed for the impact analysis:

Negligible: Little or no measurable/detectable impact.
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.

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

These general significance categories were tailored as needed to evaluate impacts of each relevant
IPF on each resource.

Impact Conclusions for the Proposed Action (Alternative A)

Impacts on Marine Mammals

There are 38 species of marine mammals occurring within the AOI, including 34 cetacean species,
one sirenian (the Florida subspecies of the West Indian manatee), and three pinnipeds (gray seal, harbor
seal, and hooded seal). The manatee and the three seal species are unlikely to occur within the AOI based
on their reported distribution. Seven of the marine mammal species are endangered species, including
five baleen whales (North Atlantic right whale, blue whale, fin whale, sei whale, and humpback whale),
one toothed whale (sperm whale), and the manatee.

Relevant IPFs for marine mammals are active acoustic sound sources, vessel and equipment noise,
vessel traffic, aircraft traffic and noise, trash and debris, and accidental fuel spills.

The MMPA prohibits, with certain exceptions, the “take” of marine mammals in U.S. waters and by
U.S. citizens on the high seas, and the importation of marine mammals and marine mammal products into
the U.S. The term “take,” as defined in the MMPA, means to harass, hunt, capture, or kill any marine
mammal or to attempt such activity. The MMPA defines harassment as any act of pursuit, torment, or
annoyance that has the potential to injure a marine mammal or marine mammal stock in the wild (Level A
harassment) or disturb a marine mammal or marine mammal stock in the wild by causing disruption of
behavioral patterns, including, but not limited to, migration, breathing, nursing, breeding, feeding, or
sheltering (Level B harassment).

Impacts of Active Acoustic Sound Sources

The proposed action includes extensive seismic airgun surveys for oil and gas exploration and
development, as well as HRG surveys in both the renewable energy and marine minerals programs.
Airguns produce acoustic pulses that are within the hearing range of all marine mammals. HRG surveys
for renewable energy and marine minerals sites typically would use only electromechanical sources such
as side-scan sonars, boomer and chirp subbottom profilers, and multibeam depth sounders, some of which
are beyond the functional hearing range of marine mammals.

Based on the scope of the proposed action, seismic airgun surveys and non-airgun HRG surveys
could affect individuals from all marine mammal species within the AOI except the West Indian manatee
and the three pinniped species, which are considered extralimital and are unlikely to be affected.

Incidental take of marine mammals was estimated for the proposed action scenario using the Acoustic

©
Integration Model . The modeling used both the current NMFS criteria for Level A and Level B
harassment, as well as the Southall et al. (2007) criterion for injury. The NMFS currently uses
precautionary thresholds that would indicate when the potential for Level A or Level B harassment cannot
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be dismissed. The NMFS criteria for Level A harassment for impulsive sounds are 180 dB re 1 pPa for
cetaceans and 190dB re 1 yPa for pinnipeds. The NMFS criteria for Level B harassment are
160 dB re 1 pPa for pulsed sounds (e.g., airgun pulses) and 120 dB re 1 pPa for non-pulsed sound
(e.g., ship noise). The Southall et al. (2007) crlterla for impulsive sounds (e.g., alrgun pulses) are sound
exposure levels (SELs) of 198 dBre 1 uPa’*s for cetaceans and 186 dB re 1 pPa’-s for pinnipeds.
Southall criteria for nonpulse sounds (e.g., side-scan sonars, boomer and chirp subbottom proﬁlers
multibeam depth sounders, etc.) are 215 dB re 1 pPa’-s for cetaceans and 203 dB re 1 uPa’-s for
pinnipeds. Southall et al. (2007) also concluded that receipt of an instantaneous flat-weighted peak
pressure exceeding 230 dB re 1 pPa (peak) for cetaceans or 218 dB re 1 pPa (peak) for pinnipeds might
also lead to auditory injury even if the aforementioned SEL criterion was not exceeded. The Southall et
al. (2007) criteria are not currently used by NMFS within the framework of the MMPA.

Seismic Airgun Surveys: For seismic airgun surveys, total numbers of Level A and Level B incidental
takes were estimated for each year included in the 2012-2020 time period covered by this Programmatic
EIS. The modeling predicts Level A harassment of all marine mammal species except the West Indian
manatee and the three pinnipeds (all values are zero due to low densities in the AOI). Using the NMFS
180-dB criterion, the five species with the highest numbers of annual Level A takes are estimated to be

bottlenose dolphin (up to 11,748 individuals/year);
short-beaked common dolphin (up to 6,147 individuals/year);
Atlantic spotted dolphin (up to 5,848 individuals/year);
short-finned pilot whale (up to 4,631 individuals/year); and
striped dolphin (up to 3,993 individuals/year).

Using the Southall et al. (2007) criteria, estimated Level A takes are much lower, with the following
top five species:

Atlantic spotted dolphin (up to 1,496 individuals/year);
striped dolphin (up to 1,020 individuals/year);

Risso’s dolphin (up to 731 individuals/year);

pantropical spotted dolphin (up to 263 individuals/year); and
short-beaked common dolphin (up to 225 individuals/year);

The modeling also predicts Level B harassment of all marine mammal species except the West Indian
manatee and the three pinnipeds. Using the NMFS 160-dB criterion, the five species with the highest
annual Level B take estimates are

bottlenose dolphin (up to 1,151,442 individuals/year);
short-beaked common dolphin (up to 602,424 individuals/year);
Atlantic spotted dolphin (up to 573,121 individuals/year)
short-finned pilot whale (up to 453,897 individuals/year); and
striped dolphin (up to 391,376 individuals/year);

Seven marine mammal species that occur in the AOI are endangered species (North Atlantic right
whale, blue whale, fin whale, sei whale, humpback whale, sperm whale, and West Indian manatee). The
modeling predicts Level A and B incidental takes of all species except the West Indian manatee. Of the
endangered species, the humpback whale has the highest estimated numbers of both Level A takes (up to
12 individuals/year using the 180-dB criterion and up to 6 individuals/year using the Southall et al. [2007]
criterion) and Level B takes (up to 1,131 individuals/year using the 160-dB criterion).

The modeling also predicts the possibility of a small number of Level A incidental takes of North
Atlantic right whales, including 0-2 individuals/year using the 180-dB criterion and less than one
individual using the Southall et al. (2007) criterion. However, most Level A incidental takes predicted by
the modeling are expected to be avoided by mitigation as explained in the next paragraph. Level B
incidental takes are estimated to range from O to 476 individuals/year. The proposed action includes a
time-area closure for North Atlantic right whales that has been factored into the incidental take
calculations. It reduces estimated Level A and Level B incidental takes of North Atlantic right whales by
about 67 percent (as compared with no time-area closures).


http://www.nmfs.noaa.gov/pr/glossary.htm#take
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The Level A incidental takes predicted by the modeling do not take into account the mitigation
measures included in the seismic airgun survey protocol to ensure that marine mammals are not present
within a 180-dB exclusion zone around airgun arrays. Although these measures are not expected to be
100 percent effective, they are expected to significantly reduce the risk of Level A harassment to marine
mammals. The exclusion zone could extend up to 2.1 km (1.3 mi) from a large airgun array and up to
186 m (610 ft) from a small airgun array. Because the mitigation measures would not be 100 percent
effective, there is the potential to expose some animals to sound levels exceeding the 180-dB criterion,
which would constitute Level A harassment and could result in injury. The mitigation measures during
seismic airgun surveys would not fully prevent Level B harassment (as defined by the 160-dB zone),
which could extend up to 15 km (9.3 mi) from a large airgun array and up to 3 km (1.9 mi) from a small
airgun array, depending on the geographic location and season modeled.

In conclusion, seismic airgun surveys have the potential to result in both Level A and Level B
harassment of marine mammals. No mortalities would be expected, but Level A incidental takes of
nearly all marine mammal species in the AOI are predicted by the modeling. Although these impacts are
expected to be avoided to the maximum extent practicable, the mitigation measures included in the
proposed action would not be 100 percent effective and therefore there is the possibility of numerous
Level A incidental takes. The most likely and extensive effects of underwater noise on marine mammals
are behavioral responses (Level B harassment). Most acoustic impacts on North Atlantic right whales
(and some impacts on most other marine mammals) are expected to be avoided by the right whale time-
area closure included in the proposed action. Manatees and pinnipeds are unlikely to come into contact
with active acoustic sound sources, and no acoustic harassment is expected for those species. Due to the
spatial and temporal extent of the surveys in the proposed action, the total number of Level B harassments
predicted, and the likelihood that some degree of Level A harassment would not be prevented, overall
impacts on marine mammals from seismic airgun surveys are expected to be moderate.

Non-Airgun HRG Surveys: The HRG surveys for renewable energy and marine minerals sites
typically would use only electromechanical sources such as side-scan sonars, boomer and chirp
subbottom profilers, and multibeam depth sounders. Boomer pulses are expected to be within the hearing
range of all marine mammals. However, the operating frequency of the representative multibeam system
selected for this Programmatic EIS analysis is above the hearing range of all cetaceans. For the
representative side-scan sonar and chirp subbottom profiler systems, some frequencies are within the
hearing range of cetaceans, but others are not. Frequencies emitted by individual equipment may differ
from these representative systems selected for programmatic analysis.

Based on the scope of the renewable energy and marine minerals activities, any marine mammal
species within the AOI could be affected. However, it is unlikely that the West Indian manatee or the
three pinniped species (gray seal, harbor seal, and hooded seal) would be affected because of their low
densities within the AOI. In addition, marine mammals inhabiting primarily shelf-edge or deepwater
habitats (e.g., sperm whales, spinner dolphins, etc.) would be unlikely to be exposed to noise from
renewable energy or marine minerals surveys because these surveys would be limited to relatively
nearshore waters. Renewable energy surveys are expected to occur in water less than 100 m (328 ft)
deep, and marine minerals surveys are expected to occur in waters less than 30 m (98 ft) deep.

For non-airgun HRG surveys, modeling of incidental take predicts low numbers (a few individuals
per year) of Level A harassment for all marine mammal species except the West Indian manatee and the
three pinnipeds (all values are zero due to low densities in the AOI). The modeling also predicts Level B
harassment of each marine mammal species except the West Indian manatee and the three pinnipeds, with
numbers ranging up to several hundred individuals per year (e.g., 92-632 individuals/year for bottlenose
dolphin, the species with the highest numbers). All seven of the endangered marine mammal species are
predicted to have essentially zero Level A incidental takes using both the NMFS 180-dB criterion and the
Southall et al. (2007) criteria. Of the endangered species, the highest estimated Level B incidental takes
are estimated for the sperm whale (0-12 individuals/year). All of the endangered mysticete whales have
estimated Level B incidental takes of less than one individual/year, with the highest estimate being North
Atlantic right whale (0.19-0.87 individuals/year).

In conclusion, it is expected that there would be little or no Level A harassment resulting from
non-airgun HRG surveys. Depending on the operating frequencies and source levels of the
electromechanical sources used for a particular survey, the underwater noise may be above the hearing
range of marine mammals or cause impacts only at very close range. The most likely and extensive
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effects of HRG surveys on marine mammals would be behavioral responses (Level B harassment).
Manatees and pinnipeds are unlikely to come into contact with active acoustic sound sources, and no
acoustic harassment is expected for those species. Because most or all Level A harassment would likely
be avoided and because of the low numbers of Level B harassments predicted, overall impacts on marine
mammals from non-airgun HRG surveys are expected to be minor.

Other Impacts on Marine Mammals

Vessel noise has been observed to elicit a variety of behavioral responses in marine mammals. These
behavioral responses may include evasive maneuvers such as diving or changes in swimming direction
and/or speed. The proposed action includes a time-area closure for G&G surveys deploying airguns in
the right whale critical habitat and in the Mid-Atlantic and Southeast Seasonal Management Areas
(SMAs) in the periods when vessel speed restrictions are in force under the Right Whale Ship Strike
Reduction Rule (from November 1 through April 30), Authorizations for other (non-airgun) HRG surveys
in these areas for the North Atlantic right whale may include additional mitigation and monitoring
requirements to avoid or reduce impacts on right whales. These measures would be expected to reduce
vessel-related noise impacts to this species during its seasonal migration and calving/nursing periods.
The time-area closure would also reduce impacts on other marine mammals during these time periods.
Based on the expected volume of vessel traffic associated with project activities within the AOI and the
presumption that marine mammals within the AOI are familiar with common vessel-related noises, the
effects of vessel noise on marine mammals are expected to be negligible to minor.

Other sound sources associated with the proposed activity include drilling-related equipment noise
during the completion of up to three deep stratigraphic test wells and up to five shallow test wells during
the time period of this Programmatic EIS. These noise sources may elicit behavioral responses such as
changes in swimming direction or speed. However, considering the small number of drilling operations,
the continuous nature of sounds produced during these activities, and the mitigation measures in place for
Alternative A, it is expected that the noise impacts on marine mammals would be minor.

Marine mammals are vulnerable to vessel strikes. However, all authorizations for shipboard surveys
would include guidance for vessel strike avoidance. It is unlikely that G&G survey vessels would strike
marine mammals because they would travel slowly during surveys and would be towing active acoustic
sound sources (airguns) that are detectable by most marine mammals. In addition, during surveys, waters
surrounding survey vessels would be visually monitored by protected species observers for marine
mammals and turtles. Vessel movements would be subject to BOEM guidance for vessel strike
avoidance, and vessel operators would be required to reduce speed in certain areas to comply with the
Right Whale Ship Strike Reduction Rule. Vessel traffic impacts are expected to be negligible.

The proposed action scenario includes one or two aeromagnetic surveys and the possibility of
helicopter traffic in support of drilling of deep stratigraphic and shallow test wells. Low-flying aircraft
can disturb marine mammals because of both the noise and the visual disturbance. However, the
exposure of individual marine mammals to aircraft-related noise would be expected to be brief in
duration. Considering the relatively low level of aircraft activity included in the proposed action, along
with the short duration of potential exposure noise and visual disturbance, potential impacts from this
activity are expected to be negligible to minor.

Impacts to marine mammals from discarded trash and debris are expected to be avoided through
vessel operators’ compliance with U.S. Coast Guard (USCG) and U.S. Environmental Protection Agency
(USEPA) regulations. In addition, all authorizations for shipboard surveys would include BSEE guidance
for marine debris awareness. Therefore, impacts are expected to be negligible.

An accidental fuel spill could affect marine mammals through various pathways: direct contact,
inhalation of volatile components, ingestion (directly or indirectly through the consumption of fouled
prey species), and (for mysticetes) impairment of feeding by fouling of baleen. Cetacean skin is highly
impermeable and is not seriously irritated by brief exposure to diesel fuel; direct contact is not likely to
produce a significant impact. A small fuel spill would not be likely to result in the death or
life-threatening injury of individual marine mammals, or the long-term displacement of these animals
from preferred feeding or breeding habitats or migratory routes. It is expected that marine mammals
would avoid areas with heavy fuel sheen, and the fuel would disperse and weather rapidly. The impacts
would be negligible to minor.
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Impacts on Sea Turtles

Five sea turtle species occur in the AOI: the loggerhead turtle, green turtle, hawksbill turtle, Kemp's
ridley turtle, and leatherback turtle. The hawksbill, Kemp's ridley, and leatherback turtles are listed under
the ESA as endangered. The green turtle is listed as threatened, except for the Florida breeding
population, which is endangered. The Northwest Atlantic population of the loggerhead turtle is classified
as threatened. Loggerhead, leatherback, and green turtles are more commonly found within the AOI at
certain periods (nesting season) and life stages. Kemp’s ridley and particularly hawksbill turtles are less
common within the AOI. Green, leatherback, and loggerhead turtles use coastal beaches within the AOI
as primary nesting sites, with the main nesting beaches in southeast Florida. However, loggerhead turtles
also nest along the southeast coast as far north as Virginia.

Relevant IPFs for sea turtles are active acoustic sound sources, vessel and equipment noise, vessel
traffic, aircraft traffic and noise, trash and debris, and accidental fuel spills.

Impacts of Active Acoustic Sound Sources

The proposed action includes extensive seismic airgun surveys for oil and gas exploration and
development, as well as HRG surveys in both the renewable energy and marine minerals programs.
Airguns produce low-frequency pulses that are within the hearing range of sea turtles. However, HRG
surveys for renewable energy and marine minerals sites typically would use only electromechanical
sources such as side-scan sonars, boomer and chirp subbottom profilers, and multibeam depth sounders.
Acoustic signals from electromechanical sources other than boomers are not likely to be detectable by sea
turtles, and impacts of boomer pulses may be limited to areas very near or beneath a survey vessel;
therefore, impacts would range from negligible to minor.

Based on the scope of the proposed action, seismic airgun surveys could affect individuals from all
sea turtle species within the AOI, potentially including hawksbill turtles within the southernmost part of
the AOI. Subadult and adult turtles may be more likely to be affected by seismic airgun noise than
post-hatchling turtles, due to the time that the former remain submerged and at depth. Post-hatchling
turtles generally reside at or near the sea surface and may be less likely to be injured by the sound field
produced by an airgun array. Seismic airgun surveys in nearshore waters would affect a greater number
of individual turtles, particularly species other than leatherbacks. Deepwater surveys are likely to affect
fewer individual turtles but are more likely to affect leatherback turtles, particularly within areas of
upwelling where individuals may be found in feeding aggregations. Surveys conducted during summer
sea turtle nesting periods may affect greater numbers of adult turtles, particularly loggerhead, green, and
leatherback turtles, than surveys conducted during non-nesting periods.

Mitigation measures included in the seismic airgun survey protocol include ramp-up of airgun arrays,
visual monitoring of an exclusion zone by protected species observers, and startup and shutdown
requirements. These measures are expected to prevent injury to sea turtles by ensuring that they are not
present within an exclusion zone around the airgun array. The most likely impacts would be short-term
behavioral responses; no deaths or life-threatening injuries would be expected. In general, impacts of
seismic airgun surveys on sea turtles are expected to range from negligible to minor.

However, seismic airgun surveys offshore heavily used nesting beaches during the nesting season
could temporarily displace breeding and nesting adult turtles and potentially disrupt time-critical
activities. Beaches of southeast Florida have been identified as the most important nesting area for
loggerhead turtles in the western hemisphere. The northern segment of the Archie Carr National Wildlife
Refuge (NWR) borders the AOI, and it has been estimated that 25 percent of all loggerhead nesting in the
U.S. occurs there. During the 2010 nesting season, there were over 31,000 loggerhead nests in Brevard
County, where the Archie Carr NWR is located. It is likely that large numbers of sea turtles would be
present in nearshore waters of Brevard County during the nesting season from May 1 to October 31.
Many adult females linger near the nesting beaches before and between nesting events, resting under
rocky ledges and outcrops in inner shelf waters for periods of weeks. Depending on the duration and
intensity of survey effort in this area, breeding adults, nesting adult females, and hatchlings could be
exposed to airgun seismic pulses that could interfere with time-critical behaviors associated with nesting.
For surveys offshore Brevard County during the nesting season, seismic airgun survey impacts on sea
turtles are expected to range from minor to moderate.
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Other Impacts on Sea Turtles

Survey vessel activities would generate vessel and equipment noise that could disturb sea turtles or
contribute to auditory masking. The most likely effects would include behavioral changes such as diving
or changes in swimming direction and/or speed. This evasive behavior is not expected to adversely affect
these individuals or the population, and so the impacts are expected to be negligible.

Survey vessels could strike and injure or kill sea turtles. However, all authorizations for shipboard
surveys would include guidance for vessel strike avoidance. It is unlikely that G&G survey vessels would
strike sea turtles because they would travel slowly during surveys and would be towing active acoustic
sound sources (airguns) that are detectable by sea turtles. In addition, during surveys, waters surrounding
survey vessels would be visually monitored by protected species observers for sea turtles and marine
mammals. Vessel movements would be subject to BOEM guidance for vessel strike avoidance, and
vessel operators would be required to reduce speed in certain areas to comply with the Right Whale Ship
Strike Reduction Rule. Vessel traffic impacts are expected to be negligible.

The proposed action scenario includes one or two aeromagnetic surveys and the possibility of
helicopter traffic in support of drilling of deep stratigraphic and shallow test wells. Low-flying aircraft
can disturb sea turtles because of both the noise and the visual disturbance. However, the exposure of
individual sea turtles to aircraft-related noise would be expected to be brief in duration. Considering the
relatively low level of aircraft activity included in the proposed action, along with the short duration of
potential exposure noise and visual disturbance, potential impacts on sea turtles from this activity are
expected to be negligible.

Impacts to sea turtles from discarded trash and debris are expected to be avoided through vessel
operators’ compliance with USCG and USEPA regulations. In addition, all authorizations for shipboard
surveys would include BSEE guidance for marine debris awareness. Therefore, impacts are expected to
be negligible.

An accidental fuel spill could affect sea turtles through various pathways including direct contact,
inhalation of the fuel and its volatile components, and ingestion (directly or indirectly through the
consumption of fouled prey species). Several aspects of sea turtle biology and behavior place them at
risk, including lack of avoidance behavior, indiscriminate feeding in convergence zones, and inhalation of
large volumes of air before dives. Studies have shown that direct exposure of sensitive tissues (e.g., eyes,
or other mucous membranes) and soft tissues to diesel fuel or volatile hydrocarbons may produce
irritation and inflammation. Diesel fuel can adhere to turtle skin or shells. Turtles surfacing within or
near a diesel release may inhale petroleum vapors, causing respiratory stress. Ingested diesel fuel,
particularly the lighter fractions, can be acutely toxic to sea turtles. However, a small fuel spill would not
be likely to result in the death or life-threatening injury of individual turtles or hatchlings, or the
long-term displacement of adult turtles from preferred feeding, breeding, or nesting habitats or migratory
routes. It is unlikely that a small diesel fuel spill in the ocean would reach turtle nests, which are usually
positioned above the high tide line. Therefore, potential impacts to sea turtles from an accidental fuel
spill are expected to range from negligible to minor.

Impacts on Marine and Coastal Birds

The Atlantic Coast supports a diverse avifauna and includes a variety of coastal habitats that are
important to the ecology of coastal and marine bird species. This Programmatic EIS analysis focuses on
seabirds, waterfowl, and shorebirds. In addition, there are three threatened and endangered species of
marine and coastal birds occurring within the AOI (the piping plover, roseate tern, and Bermuda petrel)
and one candidate species (the red knot). Relevant IPFs for marine and coastal birds are active acoustic
sound sources, vessel and equipment noise, vessel traffic, aircraft traffic and noise, trash and debris, and
accidental fuel spills.

Only birds that plunge dive would be at risk of exposure to active acoustic sound sources.
Investigations into the effects of airguns on seabirds are extremely limited, but no mortality, injury, or
effects on distribution or abundance have been observed. Underwater noise impacts on birds are expected
to be negligible to minor for airguns and negligible for noise from electromechanical sources.

Birds could be briefly disturbed by vessel traffic, vessel and equipment noise, and aircraft traffic and
noise. However, it is not expected that vessels or aircraft would be operating near important nesting or
roosting areas; impacts would be negligible to minor.
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Impacts of trash and debris to marine and coastal birds are expected to be avoided through vessel
operators’ compliance with USCG and USEPA regulations. In addition, all authorizations for shipboard
surveys would include BSEE guidance for marine debris awareness. Therefore, impacts on marine and
coastal birds from trash and debris are expected to be negligible.

If the accidental fuel spill occurred in offshore waters, there is the potential for some oceanic and
pelagic seabirds to be directly and indirectly affected by spilled diesel fuel. Direct impacts would include
oiling of plumage and ingestion (resulting from preening). Indirect impacts could include oiling of
foraging habitats and displacement to secondary locations. Impacts are expected to be negligible to
minor for most bird species, but potentially negligible to moderate for listed species such as piping
plover, roseate tern, red knot, and Bermuda petrel.

Impacts on Fish Resources and Essential Fish Habitat

The AOI encompasses demersal and pelagic habitats ranging from the shoreline to the open ocean
that support approximately 600 fish species. This Programmatic EIS analysis focuses on demersal fishes
(including hard bottom and soft bottom fishes) and pelagic fishes (including coastal pelagic, epipelagic,
and mesopelagic fishes). Within the demersal classes, assemblages are characterized by cross-shelf
distribution or depth-related patterns. Ichthyoplankton and EFH are also included in the analysis.

Relevant IPFs for fish resources and EFH are active acoustic sound sources, vessel and equipment
noise, seafloor disturbance, drilling discharges, and accidental fuel spills.

Potential impacts of active acoustic sound sources (e.g., airguns) on fishes may include behavioral
responses, masking of biologically important sounds, temporary hearing loss, and physiological effects.
Based on the scope of the proposed action, it is possible that fishes near an airgun array could be exposed
to sound levels that could result in temporary hearing loss (there is no permanent hearing loss in fishes).
No mortality or injury is expected because there has been no observation of direct physical injury or death
to fishes from airguns. Impacts are expected to be minor.

All vessels produce underwater noise, and it is likely that fishes in the AOI have habituated to this
noise. Sound sources are below levels that can cause temporary hearing loss or injury. Masking and
short-term behavior modifications are possible effects. Impacts on fish behavior are expected to be
short-term and localized to areas of survey vessel activity; the effects would be minor.

Several types of G&G survey activities (e.g., bottom sampling, drilling of deep stratigraphic and
shallow test wells, placement of bottom-founded equipment or structures) could disturb the seafloor and
result in localized impacts on demersal fishes and EFH. In addition, drilling discharges from drilling of
deep stratigraphic and shallow test wells could result in localized impacts. The area affected would be a
negligible percentage of the benthic habitat in the AOI. Because BOEM would require prior approval of
G&G activities involving seafloor-disturbing activities, drilling discharges, or placement of
bottom-founded equipment or structures, impacts on sensitive benthic habitats that serve as EFH are
expected to be avoided. Impacts of seafloor disturbance and drilling discharges are expected to be
negligible.

A small fuel spill at the sea surface could affect fish resources and EFH. Numerous federally
managed species have pelagic eggs and larvae that would be at risk if they encountered a diesel spill. The
EFH most likely to be affected would be pelagic Sargassum. Drifting in windrows or mats, Sargassum
supports numerous fishes and invertebrates including the young of several federally managed species
such as greater amberjack, almaco jack, gray triggerfish, blue runner, dolphin, and wahoo. However,
because the exposure of spilled diesel fuel on early life stages and Sargassum is expected to last for a day
or less and have limited spatial extent, the impacts of a small accidental fuel spill would be minor.

Impacts on Threatened or Endangered Fish Species

Marine fishes occurring in the AOI include two endangered species, one proposed
threatened/endangered species, and two candidate species. The smalltooth sawfish is an endangered
species occurring mainly in nearshore Florida waters. The shortnose sturgeon is an endangered
anadromous species that inhabits rivers along the Atlantic Coast but rarely ventures into coastal marine
waters. The Atlantic sturgeon is a proposed threatened/endangered species found in shelf waters
(including areas offshore of Virginia and North Carolina) during fall and winter months. Two
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anadromous species, the blueback herring and the alewife, are candidate species currently undergoing a
status review to be listed as threatened.

Relevant IPFs for threatened or endangered fish species are active acoustic sound sources, vessel and
equipment noise, vessel traffic, trash and debris, seafloor disturbance, drilling discharges, and accidental
fuel spills.

Due to their rare occurrence in the AOI, the smalltooth sawfish and shortnose sturgeon are unlikely to
be exposed to active acoustic sound sources, including airguns; impacts are expected to be negligible.
For similar reasons of limited distribution, potential impacts on alewife are expected to be minor. The
Atlantic sturgeon and blueback herring are more likely to be exposed to these sound sources due to their
distribution. Impacts could include behavioral responses, masking of biologically important sounds,
temporary hearing loss, and physiological effects. No mortality or injury is expected because there has
been no observation of direct physical injury or death to fishes from airguns. Impacts on Atlantic
sturgeon and blueback herring are expected to be minor.

Smalltooth sawfish, shortnose sturgeon, and Atlantic sturgeon are all demersal species that are
unlikely to be affected by vessel and equipment noise (negligible impact). Blueback herring and alewife
are more likely to be exposed to this noise source, but impacts are expected to be minor. Impacts of
vessel traffic per se on all five species are expected to be negligible.

Impacts of trash and debris releases on the water column and benthic environment are expected to be
avoided through vessel operators’ compliance with USCG and USEPA regulations. In addition, all
authorizations for shipboard surveys would include BSEE guidance for marine debris awareness. Impacts
from trash and debris on threatened or endangered fishes are expected to be negligible.

Several types of G&G survey activities (e.g., bottom sampling, drilling of deep stratigraphic and
shallow test wells, placement of bottom-founded equipment or structures) could disturb the seafloor and
result in localized impacts on demersal fishes, which could include the three demersal species (smalltooth
sawfish, shortnose sturgeon, and Atlantic sturgeon). In addition, drilling discharges from drilling of deep
stratigraphic and shallow test wells could result in localized smothering and burial of benthic
communities. The total area of seafloor disturbance would be a negligible percentage of the benthic
habitat in the AOI. Because BOEM would require prior approval of G&G activities involving
seafloor-disturbing activities, drilling discharges, or placement of bottom-founded equipment or
structures, impacts on listed demersal fishes and their habitat are expected to be avoided. Impacts of
seafloor disturbance and drilling discharges are expected to be negligible for all of the listed fish species.

In the event of an accidental fuel spill, the three demersal listed species (smalltooth sawfish, shortnose
sturgeon, and Atlantic sturgeon) are the least likely to be affected because a small fuel spill would be
unlikely to reach the seafloor or contaminate bottom sediments. Because of their life histories, none of
the threatened or endangered fish species would have sensitive eggs or larvae in the water column of the
AOI where they would be exposed to accidently spilled diesel fuel. Impacts are expected to be negligible
for all five of these species.

Impacts on Commercial Fisheries

The AOI supports regionally and nationally important commercial fisheries. In 2009, the latest year
for which data are available, total commercial landings within the AOI were 276,909.4 metric tons, which
were valued at approximately $380.5 million. Commercial fisheries support not only numerous directly
related jobs (fishing crews) but also many indirectly related industries such as seafood distributors,
restaurants, and suppliers of commercial fishing gear. Several ports within the AOI have among the
highest commercial fishing revenues in the U.S. Fisheries within the AOI support 108 fishing
communities located along the coast from Delaware to Florida.

Applicable IPFs for commercial fisheries are active acoustic sound sources, vessel traffic and vessel
exclusion zones, seafloor disturbance, and accidental fuel spills.

Sounds from active acoustic sound sources such as airguns may result in behavioral changes in some
fishes. Fish exposed to seismic airgun sound may exhibit an initial startle response, followed by
habituation to the sound source and, after a period of time, resumption of normal behavior. Temporary
avoidance behavior could result in a short-term, localized reduction in fish catch (minor impact).

Survey vessel traffic has the potential to temporarily interrupt commercial fishing operations,
including setting of fishing gear. During seismic airgun surveys, a vessel exclusion zone is maintained
around the survey vessel(s) and their towed airgun arrays. Vessel exclusion zones would be temporary,
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with the duration and areal extent dependent on the type of activity. Prior to conducting a seismic airgun
survey, operators would submit information to the local USCG office and the local harbormaster for
issuance of a Local Notice to Mariners specifying the survey dates and locations and the recommended
avoidance requirements. Impacts of vessel traffic and vessel exclusion zones would be minor.

Seafloor disturbance could potentially affect commercial fisheries operations within the AOI,
specifically the potential for damage to bottom-founded fishing gear. However, most passive gears such
as traps, pots, and bottom longlines are well marked by surface buoys. The total area of seafloor
disturbance would be a negligible percentage of the seafloor area in the AOI. Because BOEM would
require prior approval of G&G activities involving seafloor-disturbing activities or placement of
bottom-founded equipment or structures, most impacts on commercial fishing gear and activities are
expected to be avoided (negligible impact).

The impacts of an accidental fuel spill on commercial fisheries would depend on the location of the
spill, in addition to the meteorological and oceanographic conditions, which would affect the rate of
weathering and transport. Response vessel activity could temporarily interrupt commercial fishing
operations. However, given the small size of the spill in the proposed action scenario, a large-scale spill
response involving multiple vessels is not expected. Therefore, impacts to commercial fisheries activities
from a small diesel fuel spill are expected to be negligible.

Impacts on Recreational Fisheries

Recreational fishing is an important social and economic activity in the AOIL. During 2006-2009, the
annual mean number of recreational fishing trips for the seven states adjacent to the AOI was 4.4 million.
Saltwater recreational fisheries in states adjacent to the AOI are among the most valuable in the U.S.
Relevant IPFs for recreational fisheries are active acoustic sound sources, vessel traffic, vessel exclusion
zones, and accidental fuel spills.

Active acoustic sound sources such as airguns may result in behavioral changes in some fishes.
Temporary avoidance behavior could result in a short-term, localized reduction in fish catch. The impacts
on recreational fisheries are expected to be negligible to minor.

G&G survey vessel traffic may temporarily interrupt recreational fishing activities including the
possibility of a fishing vessel having to change course or temporarily depart from a preferred fishing
location. Any impacts would be localized and short-term and are expected to be negligible to minor.

During seismic airgun surveys, a vessel exclusion zone is maintained around the survey vessel(s) and
their towed airgun arrays. The vessel exclusion zones would be temporary, with the duration and areal
extent dependent on the type of activity. Prior to conducting a seismic airgun survey, operators would
submit information to the local USCG office and the local harbormaster for issuance of a Local Notice to
Mariners specifying the survey dates and locations and the recommended avoidance requirements. G&G
vessel traffic and vessel exclusion zones may temporarily interrupt fishing activities including setting of
fishing gear. Impacts would be localized and short-term and are expected to be negligible.

The impacts of an accidental fuel spill on recreational fishing would depend on the location of the
spill, in addition to the meteorological and oceanographic conditions, which would affect the rate of
weathering and transport. Response vessel activity could temporarily interrupt recreational fishing
activities. However, given the small size of the spill in the proposed action scenario, a large-scale spill
response involving multiple vessels is not expected. Therefore, impacts to recreational fisheries activities
from a small diesel fuel spill are expected to be negligible.

Impacts on Recreational Resources

Coastal and marine habitats within and adjacent to the AOI make the Mid-Atlantic and South Atlantic
Coasts popular destinations for visitors from local communities and around the globe. Most recreational
activities in the region occur either along the coast or in nearshore (State) waters. Relevant IPFs for
recreational resources are vessel exclusion zones, trash and debris, and accidental fuel spills.

During seismic airgun surveys, a vessel exclusion zone is maintained around the survey vessel(s) and
their towed airgun arrays. The vessel exclusion zones would be temporary, with the duration and areal
extent dependent on the type of activity. Prior to conducting a seismic airgun survey, operators would
submit information to the local USCG office and the local harbormaster for issuance of a Local Notice to
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Mariners specifying the survey dates and locations and the recommended avoidance requirements. Any
impacts would be of short duration, and potential impacts are expected to be negligible.

Impacts of trash and debris on recreational resources (e.g., trash washing up on beaches) are expected
to be avoided through vessel operators’ compliance with USCG and USEPA regulations. In addition, all
authorizations for shipboard surveys would include BSEE guidance for marine debris awareness. Impacts
from trash and debris on recreational resources are expected to be negligible to minor.

The impacts of an accidental fuel spill on recreational resources would depend on the location of the
spill, in addition to the meteorological and oceanographic conditions, which would affect the rate of
weathering and transport. Response vessel activity could temporarily interrupt recreational use of some
areas. However, given the small size of the spill in the proposed action scenario, a large-scale spill
response involving multiple vessels is not expected. Therefore, impacts to recreational uses from a small
diesel fuel spill are expected to be negligible to minor.

Impacts on Benthic Communities

The benthic environment of the AOI includes parts of two broad eco-regions: (1) the Mid-Atlantic
Bight (MAB), which extends from Cape Cod, Massachusetts, to Cape Hatteras, North Carolina; and
(2) the South Atlantic Bight (SAB), which extends from Cape Hatteras, North Carolina, to Cape
Canaveral, Florida. The seafloor in the MAB consists predominantly of soft sediments, but some hard
bottom habitats are sparsely distributed over the MAB shelf and are composed of bare rock, gravel, shell
hash, and artificial reefs. In contrast, there are extensive areas of hard/live bottom on the SAB shelf. In
deeper water, hard bottom habitats are associated with canyon walls in the MAB and with deepwater
coral bioherms along the Blake Plateau and Florida-Hatteras slope in the SAB. Locations of canyons and
some hard bottom features are well known (e.g., Gray’s Reef). In other areas where the presence of
deepwater corals is known but the distribution of coral sites is not well documented, broad areas have
been designated as HAPCs by the South Atlantic Fishery Management Council (SAFMC) to protect these
communities from physical damage by fishing gear.

The main IPF for benthic communities is seafloor disturbance; other relevant IPFs include drilling
discharges, active acoustic sound sources, trash and debris, and accidental fuel spills.

Several types of G&G survey activities (e.g., bottom sampling, drilling of deep stratigraphic and
shallow test wells, placement of bottom-founded equipment or structures) could disturb the seafloor and
result in localized burial or crushing of soft bottom benthic organisms. In addition, drilling discharges
from drilling of deep stratigraphic and shallow test wells could result in localized smothering and burial
of benthic communities. The total area of seafloor disturbance in soft bottom areas would be a negligible
percentage of the benthic habitat in the AOI. Because BOEM would require prior approval of G&G
activities involving seafloor-disturbing activities, drilling discharges, or placement of bottom-founded
equipment or structures, impacts on sensitive benthic communities such as coral, hard/live bottom,
chemosynthetic, and deepwater canyon communities are expected to be avoided. Impacts of seafloor
disturbance under Alternative A are expected to be negligible to minor, and impacts of drilling
discharges are expected to be negligible.

Impacts of other IPFSs on benthic communities are expected to be negligible. Active acoustic sound
sources are expected to have little or no impact. Benthic impacts of trash and debris deposition on the
seafloor are expected to be avoided through vessel operators’ compliance with USCG and USEPA
regulations, and all authorizations for shipboard surveys would include BSEE guidance for marine debris
awareness. A small fuel spill would be unlikely to reach the seafloor or contaminate bottom sediments.

Impacts on Archaeological Resources

Submerged archaeological resources within the AOI include shipwrecks that date from early
exploration and settlement of North America by Europeans as early as the 16th and 17th centuries.
Submerged prehistoric sites dating between 30,000 and 3,000 B.P. may also be present within the AOI,
depending on regional landform variation. Relevant IPFs for archaeological resources are seafloor
disturbance, drilling discharges, and accidental fuel spills.

Several types of G&G survey activities (e.g., anchoring, bottom sampling, drilling of deep
stratigraphic and shallow test wells, placement of bottom-founded equipment or structures) could disturb
the seafloor. In addition, drilling discharges from drilling of deep stratigraphic and shallow test wells
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could result in localized sediment deposition on the seafloor. However, BOEM would require
site-specific information regarding potential archaeological resources prior to approving G&G activities
involving seafloor-disturbing activities, drilling discharges, or placement of bottom-founded equipment or
structures in the AOI. The BOEM would use this information to ensure that impacts to archaeological
resources are avoided. All authorizations for G&G activities that involve seafloor-disturbing activities
would include requirements for operators to report suspected historic and prehistoric archaeological
resources to BOEM and take precautions to protect the resource. Therefore, impacts on archaeological
resources would be negligible.

An accidental event could result in release of fuel or diesel by a survey vessel. A small fuel spill
would be unlikely to reach the seafloor or contaminate bottom sediments. Impacts on archaeological
resources would be expected to be negligible.

Impacts on Marine Protected Areas

The MPAs within the AOI include two NMSs, six deepwater MPAs designated by the SAFMC, and
numerous Federal fishery management areas. Coastal (onshore) MPAs adjacent to the AOI include five
national seashores, one National Estuarine Research Reserve site that extends into Atlantic waters,
10 NWRs, and numerous State-designated MPAs. Applicable IPFs for MPAs are active acoustic sound
sources, trash and debris, seafloor disturbance, drilling discharges, and accidental fuel spills.

Impacts of active acoustic sound sources on benthic communities have been discussed previously and
are expected to be negligible. Impacts on benthic communities within offshore MPAs would be similar.
No direct acoustic impacts would be expected on coastal MPAs. However, certain coastal MPAs such as
the Archie Carr NWR in Florida support a high level of sea turtle nesting during the summer months, and
the impact analysis identified seismic airgun surveys as having the potential to disrupt time-critical
activities. Therefore, for surveys offshore Brevard County during the nesting season, airgun impacts on
MPAs are evaluated as minor to moderate.

Impacts of trash and debris on coastal MPAs (e.g., trash washing up on beaches) are expected to be
avoided through vessel operators’ compliance with USCG and USEPA regulations. In addition, all
authorizations for shipboard surveys would include BSEE guidance for marine debris awareness. Impacts
from trash and debris on MPAs are expected to be negligible.

Seafloor disturbance and drilling discharges have the potential to affect benthic resources within
offshore MPAs. However, Federal regulations prohibit seafloor-disturbing activities within the two
NMSs, and BOEM would not authorize such activities within MPAs; therefore, those impacts would not
take place. Because BOEM would require prior approval of G&G activities involving seafloor-disturbing
activities, drilling discharges, or placement of bottom-founded equipment or structures, impacts on
sensitive benthic communities within other MPAs are expected to be avoided. Impacts of seafloor
disturbance and drilling discharges would be negligible.

An accidental fuel spill is expected to have negligible impacts on benthic resources within offshore
MPAs because the spill would float and disperse on the sea surface and is unlikely to reach the seafloor.
Depending on spill location, a small fuel spill could affect coastal MPAs. However, given the small size
of the spill in the proposed action scenario, impacts are expected to be negligible to minor.

Impacts on Other Marine Uses

Other existing marine uses in the AOI include shipping and marine transportation, military range
complexes and civilian space program uses, sand and gravel mining, renewable energy development, oil
and gas exploration, dredged material disposal, research activities from bottom-founded structures, and
known sea bottom obstructions. The IPFs applicable to other marine uses are vessel traffic and vessel
exclusion zones, aircraft traffic and noise, seafloor disturbance, and accidental fuel spills.

Vessel traffic and vessel exclusion zones have the potential for space-use conflicts with existing
marine uses such as shipping and marine transportation. During seismic airgun surveys, vessel exclusion
zones are maintained around the survey vessel(s) and their towed airgun arrays. The vessel exclusion
zones would be temporary, with the duration and areal extent dependent on the type of activity. Prior to
conducting a seismic airgun survey, operators would submit information to the local USCG office and the
local harbormaster for issuance of a Local Notice to Mariners specifying the survey dates and locations
and the recommended avoidance requirements. Overall, impacts on other marine uses would be of
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relatively short duration and are expected to be negligible to minor for vessel traffic and vessel exclusion
zones.

The proposed action scenario includes one or two aeromagnetic surveys and the possibility of
helicopter traffic in support of drilling of deep stratigraphic and shallow test wells. Aircraft traffic has the
potential for space-use conflicts with existing marine uses such as military and NASA use. All aircraft
flights would originate from existing shore-based facilities and would file flight plans with the FAA
before departure. Potential use conflicts with military range complexes and civilian space program use
are expected to be avoided through coordination with military commanders and NASA prior to surveys.
All authorizations for permitted activities would include BOEM guidance for military and NASA
coordination. Impacts are expected to be negligible.

Several types of G&G survey activities (e.g., bottom sampling, drilling of deep stratigraphic and
shallow test wells, placement of bottom-founded equipment or structures) involve seafloor disturbance.
The BOEM would require prior approval of G&G surveys involving seafloor-disturbing activities or
placement of bottom-founded equipment or structures. Therefore, conflicts with other marine uses of the
seafloor (e.g., artificial reef sites, dredged material disposal sites, military use areas, etc.) are expected to
be avoided, and impacts would be negligible.

The impacts of an accidental fuel spill on other marine uses would depend on the location of the spill,
in addition to the meteorological and oceanographic conditions, which would affect the rate of weathering
and transport. Response vessel activity could temporarily interrupt other marine uses in some areas.
However, given the small size of the spill in the proposed action scenario, a large-scale spill response
involving multiple vessels is not expected. Therefore, impacts to other marine uses from a small diesel
fuel spill are expected to be negligible.

Impacts on Human Resources and Land Use

Seismic survey vessels are large, dedicated vessels that can remain offshore for weeks or months,
with supply vessel support originating from ports along the Atlantic Coast. Five potential support bases
were identified in support of oil and gas program seismic survey activity — Norfolk, Virginia;
Wilmington, North Carolina; Charleston, South Carolina; Savannah, Georgia; and Jacksonville, Florida.
In contrast, vessels conducting G&G surveys for renewable energy or marine minerals would operate
mainly at specific sites in water depths less than 100 m (328 ft) and along potential cable routes to shore.
Typically, these are smaller vessels that would return to their shore base daily. Vessel trips for these
surveys areas would likely be divided among several existing ports in Delaware, Maryland, Virginia,
North Carolina, South Carolina, Georgia, and Florida. Depending on the location of the survey area, the
vessels could operate from one of the five larger ports in the AOI, or any of numerous smaller ports along
the coast, depending on whatever is convenient.

Applicable IPFs for human resources and land use are onshore support activities and accidental fuel
spills. Based on the projected level of G&G survey activity and associated demands for shore base space,
supplies, and services, impacts from onshore activities on human resources and land use under
Alternative A are expected to be negligible.

An accidental diesel fuel spill would be expected to have minimal to no impact to either the local
economies or populations of the ports and surrounding communities. Based on the small size of the spill
in the proposed action scenario, impacts on human resources and land use under Alternative A are
expected to be negligible.

Comparison of Impacts by Alternative

Alternatives A, B, and C were carried through the detailed environmental impact analysis in
Chapter 4. Impacts of Alternative A have been summarized in the preceding sections, and impacts of
Alternative B are similar except as indicated below. Alternative C would have the lowest level of impacts
for all resources because the main source of impacts (seismic airgun surveys in support of oil and gas
exploration) would not occur. Alternative C would eliminate several IPFs including airguns, aircraft
traffic and noise, and drilling discharges.



XXiv Atlantic G&G Programmatic EIS

Most impacts under all three alternatives would be negligible or minor, and no major impacts were
identified. Only a few impacts were identified as moderate under one or more alternatives. These were

impacts of airguns on marine mammals (moderate under both Alternatives A and B);
impacts of airguns on sea turtles (negligible to moderate under Alternative A and
negligible to minor under Alternative B);

e impacts of airguns on MPAs (negligible to moderate under Alternative A and
negligible to minor under Alternative B). The moderate rating is based on the
potential impacts of seismic airgun surveys on sea turtle nesting at a particular coastal
MPA (Archie Carr NWR) and is reduced to minor under Alternative B; and

e impacts of accidental fuel spills on coastal and marine birds (moderate under all
three alternatives).

Potential impacts of Alternatives A and B are broadly similar. However, there are a few important
differences due to the additional mitigation measures included in Alternative B, as discussed in the
following paragraphs.

The expanded time-area closure for North Atlantic right whales under Alternative B would reduce the
risk of acoustic and vessel strike impacts on this species. Although incidental take was not modeled for
Alternative B, it is estimated that the expanded time-area closure would avoid approximately 80 percent
of the incidental takes of North Atlantic right whales over the period of this Programmatic EIS (as
compared with no closures). In contrast, the Alternative A time-area closure would be expected to avoid
about 67 percent of the right whale incidental takes.

The expanded time-area closure for North Atlantic right whales under Alternative B would slightly
reduce the risk of acoustic and vessel strike impacts on some other marine mammals by precluding certain
surveys in a portion of the AOI during certain times. Because the closure area is a small part of the AOI
(7% vs. approximately 4% under Alternative A), the overall impact rating for marine mammals was the
same under both Alternatives A and B (moderate). The expanded time-area closure may also slightly
reduce other (non-marine-mammal) impacts related to the level of vessel traffic in coastal waters, but not
enough to change any impact ratings.

The Brevard County time-area closure under Alternative B would reduce the risk of disrupting sea
turtle nesting in an area that is estimated to support 25 percent of all loggerhead turtle nesting in the U.S.
Although the closure would affect only a small portion of the AOI (3.9%), the impact reduction for sea
turtles is expected to be substantial, reducing the highest rating from moderate to minor. Because the
moderate rating for MPAs under Alternative A was based on potential impacts on sea turtle nesting at the
Archie Carr NWR (which is partly within Brevard County), the highest rating for MPAs under
Alternative B would also be reduced to minor.

The required 40-km (25-mi) separation distance between concurrent seismic airgun surveys under
Alternative B may slightly reduce acoustic impacts on marine mammals, sea turtles, and other marine
biota. It would ensure that some areas between concurrent surveys would not be ensonified to levels that
would cause Level A or B harassment of marine mammals, and it would reduce the likelihood of multiple
exposures to airgun pulses. The degree of improvement has not been estimated but would not be
expected to change any impact ratings. Even without this required separation, in practice, operators
typically maintain a separation of about 17.5km (9.5 nmi) between concurrent surveys to avoid
interference (i.e., overlapping reflections received from multiple source arrays).

The required use of PAM under Alternative B would be expected to improve the effectiveness of
detecting marine mammals as part of the seismic airgun survey protocol. It is expected that some Level A
incidental takes of marine mammals that might otherwise occur would be avoided. The degree of
improvement has not been estimated but would not be expected to change any impact ratings. Some level
of PAM use also would be expected under Alternative A, but it would be optional.

Preferred Alternative

Section 1502.14(e) of the NEPA implementing regulations requires the agency preparing a Draft EIS
to identify the preferred alternative if one or more exists and identify such alternative in the Final EIS.
The “agency's preferred alternative” is the alternative that the agency believes would fulfill its statutory
mission and responsibilities, giving consideration to economic, environmental, technical and other
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factors. The BOEM does not identify a preferred alternative in this Draft Programmatic EIS but intends
to identify one in the Final Programmatic EIS.

Alternatives A and B would both fulfill the statutory mission and responsibilities of this Agency for
permitting G&G activities in the program areas managed by BOEM. Alternatives A and B both provide
protective measures for important biological resources in the AOI that in some cases are protected
species. Alternative B includes mitigation measures that would add direct costs for operators undertaking
G&G activities in the AOI, for example, staff to perform passive acoustic monitoring. Alternative B
includes mitigation measures that may impose indirect costs in the form of inconvenience of deploying
when and where an operator desires, or the time-value of money if a field season is missed because of
deployment delays. The BOEM wishes to review the totality of the record generated by this
Programmatic EIS in the public review period to assist identifying an agency preferred alternative.
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1. INTRODUCTION

The Bureau of Ocean Energy Management (BOEM) is issuing this Draft Programmatic
Environmental Impact Statement (Programmatic EIS) to describe and evaluate the potential
environmental impacts related to reasonably foreseeable geological and geophysical (G&G) survey
activities in Federal waters of the Mid- and South Atlantic Outer Continental Shelf (OCS) and adjacent
State waters (Figure 1-1). The Programmatic EIS examines G&G survey activities for three program
areas: oil and gas, renewable energy, and marine minerals. The Programmatic EIS determines whether
significant impacts to Atlantic resources could occur as a result of G&G activities and, where needed,
specifies mitigation and monitoring measures to avoid, reduce, or minimize impacts. Preparation of the
Programmatic EIS will help ensure compliance with the National Environmental Policy Act (NEPA) and
other applicable laws, e.g., the Endangered Species Act (ESA), Marine Mammal Protection Act (MMPA),
and the Coastal Zone Management Act (CZMA).

1.1. BACKGROUND

As a bureau of the U.S. Department of the Interior (USDOI), BOEM’s primary responsibilities are to
manage the exploration and development of oil and gas, renewable energy, and marine minerals resources
located on the Nation's OCS. The BOEM seeks to appropriately balance economic development, energy
independence, and environmental protection through oil and gas leases, renewable energy development,
and environmental reviews and studies. To fulfill its responsibilities, BOEM follows the general guiding
principles of (1) being responsive to the public's concerns and interests by maintaining a dialogue with all
potentially affected parties and (2) carrying out its programs with an emphasis on working to enhance the
quality of life for all Americans by lending BOEM assistance and expertise to economic development and
environmental protection.

The BOEM has prepared this Draft Programmatic EIS in compliance with the NEPA of 1969 (42
United States Code [U.S.C.] 4321 et seq.); the Council on Environmental Quality (CEQ) Regulations for
Implementing the Procedural Provisions of NEPA (Title 40 Code of Federal Regulations [CFR]
1500-1508); USDOI Manual Part 516; the USDOI Implementation of NEPA (43 CFR 46); and Executive
Order (EO) 12114, Environmental Effects Abroad of Major Federal Actions. The NEPA process is
designed to ensure environmental impacts of proposed major Federal actions are considered in the
decision-making process. Federal agencies are encouraged to integrate the NEPA process with other
planning at the earliest stage to ensure planning and decisions reflect environmental values, avoid delays,
and address potential conflicts. By preparing this Draft Programmatic EIS at this preliminary stage in the
establishment of a program for G&G activities on the Atlantic OCS, BOEM is acting consistently with
CEQ provisions for applying NEPA early in the decision-making process (40 CFR 1501.2).

The Outer Continental Shelf Lands Act (OCSLA), as amended, mandates the Secretary of the Interior
(Secretary), through the BOEM, to manage the exploration of OCS oil, gas, and marine minerals
(e.g., sand and gravel) and the siting of renewable energy facilities. The Energy Policy Act (EPAct) of
2005, Public Law (P.L.). 109-58, added Section 8(p)(1)(C) to the OCSLA, which grants the Secretary the
authority to issue leases, easements, or rights-of-way on the OCS for the purpose of renewable energy
development (43 U.S.C. § 1337(p)(1)(C)). The Secretary delegated this authority to the former Minerals
Management Service (MMS), now BOEM. On April 22, 2009, BOEM promulgated final regulations
implementing this authority at 30 CFR 585. The OCSLA defines the term “exploration” as the process of
searching for minerals, including geophysical surveys where magnetic, gravity, seismic, or other systems
are used to detect or imply the presence of such minerals. The Offices of Environmental Programs and
Renewable Energy Programs within BOEM administer mineral resources and alternative energy uses on
the OCS. The BOEM will use this document as a planning and management tool to balance orderly
resource development while protecting the human, marine, and coastal environments.

The OCSLA directs BOEM to ensure G&G data are obtained in a technically safe and
environmentally sound manner. The BOEM regulations (30 CFR 551.6) for the oil and gas program state
that permit holders for G&G activities must not:
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1. interfere with or endanger operations under any lease, right-of-way, easement,
right-of-use, Notice, or permit issued or maintained under the Act;

2. cause harm or damage to life (including fish and other aquatic life), property, or to
the marine, coastal, or human environment;

cause harm or damage to any mineral resource (in areas leased or not leased);
cause pollution;

disturb archaeological resources;

create hazardous or unsafe conditions; or

NN kW

unreasonably interfere with or cause harm to other uses of the area.

This document will also serve the National Oceanic and Atmospheric Administration’s (NOAA’s)
National Marine Fisheries Service (NMFS) as an assessment of marine resources under their jurisdiction.
The NMFS has jurisdiction for Section 7 consultations regarding threatened and endangered species
under the ESA and for Incidental Take Authorizations (ITAs) under the MMPA and Essential Fish
Habitat (EFH) consultations under the Magnuson-Stevens Fisheries Conservation and Management Act
(FCMA).

1.2. PROGRAMMATIC APPROACH TO THE NEPA PROCESS

In 1990 Congress began a moratorium as part of the USDOI’s annual appropriations act prohibiting
Federal spending on oil and gas development on the Atlantic OCS. In 1998 President Clinton issued an
executive order that continued leasing restrictions in the Atlantic. Both Congressional and Executive
Office moratoria were allowed to expire or lifted, respectively, in 2008. The primary goal in choosing not
to extend the moratoria was to increase domestic OCS energy production. The decision was influenced
by policies to diversify domestic energy production, including renewable energy programs, as well as by
the availability of new technology enabling activity in deeper waters.

The absence of congressional moratoria was expected to lead to increased coordination between State
and Federal levels of government to address economic and environmental issues related to Atlantic OCS
energy development. To begin that process, President Obama established an Interagency Ocean Policy
Task Force in 2009 to develop recommendations for a national policy that ensures the protection,
maintenance, and restoration of the health of ocean, coastal, and Great Lakes ecosystems and resources.
On July 19, 2010, President Obama signed EO 13547, Stewardship of the Ocean, Our Coasts, and the
Great Lakes, adopting recommendations of the Interagency Ocean Policy Task Force for developing a
recommended framework for effective coastal and marine spatial planning.

In the 2010 USDOI, Environment, and Related Agencies Appropriation Act (P.L. 111-88), the
Conference Report to the Congress stated that it supports “the Administration’s efforts to secure a
balanced energy portfolio that carefully weighs what is in the best interest of our energy-dependent nation
with what is in the best interest of our natural environment. Future coordinated efforts to pursue
additional oil and gas resources in the OCS must include the opportunity to apply advanced technologies,
be based on the best available science, and take into account the potential environmental impacts of such
potential development. Therefore, the conferees direct BOEM, pursuant to the National Environmental
Policy Act, to conduct a Programmatic EIS to evaluate potential significant environmental effects of
multiple G&G activities in the Atlantic OCS.”

The BOEM currently has no programmatic NEPA coverage for permitting G&G activities in Federal
waters of the Atlantic. The G&G permits for renewable energy and marine minerals activity are
processed as received, but until now have had no programmatic level evaluation. The BOEM has
received nine permit requests for G&G activities in support of oil and gas exploration, and industry has
expressed interest in expanding activities into the Atlantic offshore waters. Given the scope of proposed
oil and gas surveys and their potential cumulative impacts, BOEM has determined a Programmatic EIS
under NEPA is required prior to permitting any new, large-scale G&G surveys. Coverage of these
activities under a Programmatic EIS will reduce duplication of effort in future environmental
documentation while providing a format for comprehensive cumulative impacts analysis by examining
G&G activities as a whole. This document analyzes a broad range of direct, indirect, and cumulative
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impacts associated with marine G&G activities in addition to other past, present, and reasonably
foreseeable projects in the area.

This Programmatic EIS establishes a framework for subsequent environmental documents for
site-specific actions while identifying and analyzing appropriate mitigation measures to be used during
future G&G activities. The impacts of future site-specific actions will be addressed in subsequent NEPA
evaluations, per CEQ regulations (40 CFR 1502.20) by tiering from this programmatic evaluation.

The scope of this Programmatic EIS does not include a NEPA analysis that evaluates a specific
proposal for oil and gas leasing in the AOI and does not authorize an OCS lease sale. The procedures
under the OSCLA to set up a lease sale include a specific NEPA evaluation for that proposed action. A
NEPA evaluation for approving the OCS plans that actualize leases for oil and gas exploration and
development are also not part of this proposed action.

Certain G&G activities are necessary precursor steps needed to judge whether or not there is industry
interest for oil and gas leasing in the AOI. The scope of this Programmatic EIS includes a NEPA analysis
of specific types of G&G activity that can take place either before leasing or after. It includes the G&G
activities needed for operators to make business decisions about acquiring leases and the G&G activities
that can take place on a lease once it has been acquired by an operator.

This Programmatic EIS has been reviewed by NMFS to ensure it adequately addresses impacts to
marine resources under their jurisdiction. This Programmatic EIS assesses impacts to species of marine
mammals listed as threatened or endangered under the ESA. In a separate process, a Biological
Assessment (BA) (to be provided under separate cover; see Appendix A) will be used by BOEM in
initiating and conducting informal or formal consultation with NMFS Office of Protected Resources
(OPR) and/or U.S. Fish and Wildlife Service (FWS) under Section 7(a)(2) of the ESA. Following review
of the BA, if NMFS and FWS determine listed species are likely to be adversely affected, they will issue
a Biological Opinion (BO) that will include any recommendations or modifications to the proposed
action, terms and conditions, and protective measures. The Programmatic EIS also provides an EFH
assessment under the Magnuson-Stevens FCMA.

As part of the broad review of impacts, this Programmatic EIS provides incidental take estimates for
species protected under the MMPA. Future site-specific actions proposed by operators will follow the
MMPA procedures for issuance of an ITA with project-specific mitigation measures, including
publication of a proposed ITA notice in the Federal Register, solicitation of comments on that notice, and
publication of a notice of issuance in the Federal Register. Mitigation measures specified in an ITA may
differ from those contained in this Programmatic EIS.

1.3. OBJECTIVES AND SCOPE
1.3.1. Objectives

The objectives of this Programmatic EIS are to

e characterize potential future G&G activities in Federal and State waters on the
Atlantic OCS (over the period from 2012-2020);
describe the proposed action;
identify and analyze direct, indirect, and cumulative impacts that could result from
the proposed action; and

e cvaluate mitigation measures that are practical and feasible to ensure impacts to the
human and natural environments are minimized.

1.3.2. Area of Interest

The Area of Interest (AOI) includes the Mid- and South Atlantic OCS Planning Areas, as well as
adjacent State waters (outside of estuaries) and waters beyond the Exclusive Economic Zone (EEZ)
extending to 350 nautical miles (nmi) (648 kilometers [km]) from shore (Figure 1-1). For purposes of
supporting the impact analysis, resources that migrate through the AOI and resources in adjacent areas, if
they may be affected by the proposed action, are included.

The United Nations Convention on the Law of the Sea (UNCLOS) confers on every coastal nation the
automatic right to a continental shelf out to 200 nmi (370 km). The U.S., like most countries, established
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its EEZ (declared in Proclamation No. 5030; Federal Register, 1983) to the 200-nmi limit. Article 76 of
UNCLOS has provisions allowing a nation to claim authority over an area of the continental shelf beyond
200 nmi, referred to as the Extended Continental Shelf (ECS), if certain criteria are met. The
U.S. Extended Continental Shelf Task Force is currently collecting data at areas around the U.S. to define
the limits of its ECS (U.S. Extended Continental Shelf Task Force, 2010). The ECS is an important area,
as coastal nations may exercise sovereign rights over the natural resources of their continental shelf,
including the seabed and subsurface. These rights include control over minerals, petroleum, and
sedentary organisms such as clams, crabs, and corals.

For purpose of this Programmatic EIS, the seaward limit of the AOI shall be defined as a line 350 nmi
(648 km) from shore. Article 76 of UNCLOS provides two constraint lines for defining the limit of the
ECS: the seaward limit of Federal jurisdiction may be set at the farthest of 200 nmi seaward of the
baseline from which the breadth of the territorial sea is measured or, if the continental shelf can be shown
to exceed 200 nmi, a distance not greater than a line 100 nmi from the 2,500-meter (m) isobaths, or a line
350 nmi from the baseline. There are six areas where the U.S. and possessions likely have ECSs, the
Atlantic margin being one of them (U.S. Extended Continental Shelf Task Force, 2010).

To ensure all potentially affected resources are addressed, the landward limit of the AOI has been
established at the mean high water (MHW) line. The AOI boundary follows the shoreline along most of
the coast but extends across the mouths of estuaries and bays as necessary. While State waters are not
within the jurisdiction of BOEM, the AOI encompasses adjacent State waters for three reasons: (1) the
energy introduced into the environment during G&G surveys could affect resources in State waters;
(2) NMFS, which has jurisdiction and permitting authority in State waters, requires an assessment of
potential impacts to resources under its jurisdiction; and (3) G&G activities under all three program areas
could include surveys in State waters. The U.S. Army Corps of Engineers (COE) has jurisdiction over
such activities in State and Federal waters under Section 10 of the Rivers and Harbors Act (RHA) and
Section 404 of the Clean Water Act (CWA). The COE has established a Nationwide Permit (NWP)
(NWP 6 Survey Activities) to regulate G&G activities in State waters. Depending on location,
State-issued permits may be required (see Chapter 1.6.16).

1.3.3. Types of G&G Activities Analyzed

A variety of G&G techniques are used to characterize the shallow and deep structure of the shelf,
slope, and deepwater ocean environments. Geological and geophysical surveys are conducted to
(1) obtain data for hydrocarbon exploration and production; (2) aid in siting renewable energy structures;
(3) locate potential sand and gravel resources; (4) identify possible seafloor or shallow depth geologic
hazards; and (5)locate potential archaeological resources and potential hard bottom habitats for
avoidance.

Detailed descriptions of G&G techniques are provided in Chapter 3. The selection of a specific
technique or suite of techniques is driven by data needs and the target of interest. The activities include
the following:

e various types of deep penetration seismic surveys used almost exclusively for oil and
gas exploration and development;

e other types of surveys and sampling activities used only in support of oil and gas
exploration and development, including electromagnetic surveys, deep stratigraphic
and shallow test drilling, and various remote sensing methods;

e high-resolution geophysical (HRG) surveys used in all three program areas to detect
geohazards, archacological 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, wind turbines) or to evaluate the quantity and quality of sand for
beach nourishment projects.

Deep penetration seismic surveys, in which a survey vessel tows an array of airguns that emit acoustic
energy pulses into the seafloor over long durations and over large areas, are the most extensive G&G
activities that would be conducted and are the most important activities analyzed in this Programmatic
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EIS. These surveys would occur almost exclusively in support of oil and gas exploration and
development and would be conducted mainly within the Mid- and South Atlantic Planning Areas
(Figure 1-1). The two planning areas collectively account for 79 percent of the AOI. Geological and
geophysical activities in support of renewable energy development would consist mainly of HRG and
geotechnical surveys in both Federal and State waters less than 100 m (328 feet [{t]) deep (USDOI, MMS,
2007a); this area represents about 15 percent of the AOL. Geological and geophysical activities in support
of marine mineral uses (e.g., sand and gravel mining) would consist mainly of HRG and geotechnical
surveys in both Federal and State waters less than 30 m (98 ft) deep; this area represents about 9 percent
of the AOIL. Geological and geophysical activities beyond the outer boundary of the two planning areas
have not been determined but could include geophysical surveys in support of the U.S. Extended
Continental Shelf Project.

1.4. PURPOSE OF AND NEED FOR THE PROPOSED ACTION
1.4.1. Background

The Secretary oversees the OCS oil and gas, renewable energy, and marine minerals (e.g., sand and
gravel) programs and is required to balance orderly resource development with protection of the human,
marine, and coastal environments while simultaneously ensuring that the public receives an equitable
return for these resources.

This NEPA evaluation was directed under the Conference Report accompanying the Fiscal Year 2010
USDOI, Environment, and Related Agencies Appropriations Act, with the intention that it encompass all
environmental compliance procedures needed to authorize G&G activities within the Mid- and South
Atlantic Planning Areas. Within the USDOI, the BOEM has been delegated responsibility for
management of Federal resources on the OCS. There are three program areas within which G&G
activities would be carried out: oil and gas (conventional resources); renewable energy resources; and
marine minerals resources. Because potential resources in these program areas in the OCS Mid- and
South Atlantic Planning Areas are currently not well known, the USDOI will move forward with an
environmental analysis for potential G&G surveys and activities to support orderly development in these
areas.

Oil and Gas: Federal jurisdiction over submerged lands seaward of State boundaries was established
by the OSCLA of 1953, as amended (43 U.S.C. 1331 et seq. [2008]). The USDOI is required to manage
the leasing, exploration, development, and production of oil and gas and marine minerals resources on the
Federal OCS. Certain G&G surveys are required before operators determine to lease Federal land, and
after leasing for operators to determine sea bottom conditions; the physical extent or economic valuation
of oil, gas, or minerals on their lease; efficient production from their leases; or completion of
decommissioning activities.

Orderly development of the Mid- and South Atlantic would help reduce the Nation’s need for oil
imports and lessen a growing dependence on foreign oil. The U.S. Congress placed a no-lease
moratorium on the Mid-Atlantic Planning Area in 1990 followed by one placed on the South Atlantic
Planning Area in 1991. All Atlantic planning areas have been subject to yearly moratoria extensions that
have been included in the annual Interior and Environment and Related Agencies Appropriations bill. On
September 30, 2008, Congress let expire the USDOI appropriations measure that had annually extended
the Atlantic moratoria. On July 14, 2008, President Bush opened all OCS planning areas for leasing and
lifted an EO issued by President Clinton in June 1998 that had continued restrictions on leasing in
Atlantic Planning Areas.

Oil serves as the feedstock for liquid hydrocarbon products, among them transportation fuels and
various petrochemicals. Natural gas is generally considered an environmentally preferable alternative to
oil to generate electricity or for residential and industrial heating, and is an important feedstock for
manufacturing fertilizers, pharmaceuticals, plastics, and packaging.

In 2009, the U.S. consumed 18.8 million barrels (bbl) of oil per day; net import (imports minus
exports) of petroleum into the U.S. was 9.0 million bbl per day (U.S. Department of Energy [USDOE],
2011a). Of that total, 49 percent was produced domestically and 51 percent originated from foreign
sources (USDOE, 2011a). In 2009, the U.S. also consumed approximately 22.8 trillion cubic feet (Tcf) of
natural gas from all sources (USDOE, 2011b). Almost 12 percent of U.S. natural gas resources were
imported in 2009, mostly from Canada (USDOE, 2011c).
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Renewable Energy: Federal jurisdiction for renewable energy facilities on the OCS was established
by the EPAct of 2005 (P.L. 109-58). The USDOI is required to manage the leasing, site assessment,
installation, and production of renewable energy on the Federal OCS. Certain G&G surveys are required
before operators determine to lease Federal lands, and after leasing for operators to characterize sea
bottom conditions before installing a renewable energy facility or to verify completion of
decommissioning activities. A Final Programmatic EIS for the OCS renewable energy program was
released in 2007 (USDOI, MMS, 2007a), and a record of decision was published in 2008 (Federal
Register, 2008a).

In 2009, the U.S. used 97,946 megawatt-hours (MWh) of electrical energy, 10,407 MWh of which
were generated by non-hydroelectric renewable energy in the states along the seaboard of the Mid- and
South Atlantic Planning Areas (USDOE, 2011d). In 2011, the USDOI considered two to four wind
facility projects in the Mid- and South Atlantic Planning Areas for renewable electrical energy on the
OCS. 1In 2010, the USDOE initiated a formal Offshore Wind Innovation and Demonstration (OSWinD)
initiative to promote and accelerate responsible commercial offshore wind development in the U.S.
(USDOE, 2010). The OSWinD supports the development of a world-class offshore wind industry in the
U.S. able to achieve 54 gigawatts (GW) of offshore wind deployment at a cost of 7-9 cents per
kilowatt-hour (kWh) by the year 2030, with an interim target of 10 GW at 13 cents’/kWh by 2020
(USDOE, 2010).

Marine Minerals: Federal jurisdiction over submerged lands seaward of State boundaries was
established by the OCSLA of 1953 and included non-energy mineral resources. Since 1995, the U.S. has
conveyed over 19 million cubic yards (yd*) (14,526,540 cubic meters [m’]) of OCS sand and gravel for
authorized projects in several states along the seaboard of the Mid- and South Atlantic Planning Areas:
Delaware, Maryland, Virginia, South Carolina, and northern Florida. Sand has been identified offshore of
Delaware, North Carolina, and Georgia, with proposals for conveyance in Delaware and North Carolina
(USDOI, BOEM, 2011a). The Secretary completed cooperative agreements with six of these states
(Delaware, Maryland, Virginia, North Carolina, South Carolina, and Florida) for development of OCS
sand and gravel resources, although only the agreement with Florida remains current.

1.4.2. Purpose and Need

The purpose of the proposed action is to gather state-of-the-practice data about the ocean bottom and
subsurface. These data, collected through G&G surveys, would provide information about the location
and extent of oil and gas reserves, bottom conditions for oil and gas or renewable energy installations, and
marine minerals off the Atlantic coast of the U.S. State-of-the-practice G&G data and information are
required for business decisions in furtherance of prospecting for OCS oil and gas in an orderly manner,
assessing sites for renewable energy facilities, or using marine mineral resources in the Mid- and South
Atlantic Planning Areas (Figure 1-1). The G&G surveys acquired during the period when Atlantic oil
and gas leasing took place in the 1970’s and 1980’s have been eclipsed by newer instrumentation and
technology that make seismic data of that era inadequate for business decisions to lease and develop these
OCS lands or to evaluate the environmental impacts of potential leasing and development.

The need for the proposed action is to use the information obtained by the G&G surveys to make
informed business decisions regarding oil and gas reserves, engineering decisions regarding the
construction of renewable energy projects, and informed estimates regarding the composition and volume
of marine mineral resources. This information would also be used to ensure the proper use and
conservation of OCS energy resources and the receipt of fair market value for the leasing of public lands.
The development of the Programmatic EIS enables Government agencies to fulfill statutory
responsibilities that include conducting an environmental impact analysis, meeting listed species
consultation requirements, and incorporating measures to protect benthic and archaeological resources.
This Draft Programmatic EIS will be used by BOEM and NMFS in support of ongoing EFH and ESA
Section 7 consultations; incidental take authorizations under the MMPA will be made on the basis of
future specific proposed survey applications.

1.5. COOPERATING AGENCIES

The BOEM is the proponent in providing guidelines for implementing an oil and gas exploration and
development program on the Atlantic OCS and the lead agency for the preparation of this Draft
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Programmatic EIS. Per CEQ regulations (40 CFR 1508.5), a cooperating agency may be any Federal
agency that has jurisdiction by law or special expertise with respect to environmental impacts expected
from a proposal. An agency’s jurisdiction by law (40 CFR 1508.15) refers to an agency’s authority to
approve, veto, or finance all or part of a proposal. An agency’s special expertise (40 CFR 1508.26) refers
to its statutory responsibility, agency mission, or program experience. The responsibilities of a
cooperating agency (40 CFR 1501.6b) include early participation in the NEPA process; participation in
the scoping process; developing information and preparing portions of the Programmatic EIS for which
the cooperating agency has special expertise, at the request of the lead agency; and providing staff support
to enhance the lead agency’s interdisciplinary capability. The lead and cooperating agencies will execute
a Memorandum of Agreement (MOA) based on the summary of ground rules provided by BOEM. The
MOA will delineate the roles and responsibilities of each agency in accordance with CEQ’s January 30,
2002, Memorandum for the Heads of Federal Agencies: Cooperating Agencies in Implementing the
Procedural Requirements of the National Environmental Policy Act.

It has been this Agency’s practice to invite interest in cooperating agency relationships in the Notice
of Intent to prepare an EIS that is published in the Federal Register. The NMFS requested to be a
cooperating agency for the development of the Programmatic EIS on April 25, 2011. An MOA was
executed between the two agencies on January 3, 2012. The nature and scope of the proposed action
involving the use of acoustic sources and the potential impacts to marine resources under the jurisdiction
of NMFS, particularly marine mammals and sensitive marine species, including those listed or proposed
for listing as threatened or endangered under the ESA, led to NMFS’s decision to participate as a
cooperating agency. Therefore, in addition to the regulations and requirements discussed elsewhere in
this document, this Draft Programmatic EIS has been reviewed in accordance with NMFS environmental
review procedures for implementing NEPA (U.S. Department of Commerce [USDOC], NOAA, 1999).
The FWS and the COE were contacted to gauge their interest in becoming cooperating agencies, but
neither agency expressed an interest in doing so.

1.6. REGULATORY FRAMEWORK

Federal laws mandate the OCS leasing program (i.e., OCSLA) and the environmental review process
(i.e., NEPA). The OCSLA establishes guidelines for exploration of minerals (which, as defined by the
OCSLA, is the process of searching for minerals, including geophysical surveys where magnetic, gravity,
seismic, or other systems are used to detect or imply the presence of such minerals) on the OCS.
Section 388 of the EPAct of 2005, P.L. 109-58, expanded the USDOI’s authority to issue leases,
easements, and rights-of-way on the OCS for activities that produce energy from sources other than oil
and gas, i.e., alternative energy projects. All of these actions are subject to the environmental review
process under NEPA.

Several Federal regulations establish specific consultation and coordination processes with Federal,
State, and local agencies (i.e., CZMA, ESA, Magnuson-Stevens FCMA, and MMPA). In addition, the
OCS leasing process and all activities and operations on the OCS must comply with other Federal, State,
and local laws and regulations. Table 1-1 (from Matthews and Cameron, 2010) lists the major Federal
laws and regulations and EOs that apply to the three program areas: (1) oil and gas; (2) renewable energy;
and (3) marine minerals. The following are summaries of selected applicable Federal laws and
regulations.

1.6.1. Rule Changes for Reorganization of Title 30: Bureaus of Safety and
Environmental Enforcement and Ocean Energy Management

All regulatory citations in this Programmatic EIS are concordant with the regulation changes made
following the effectiveness date of October 1, 2011, for the reorganization of BOEM and the Bureau of
Safety and Environmental Enforcement (BSEE) (Federal Register, 2011a).

On May 19, 2010, USDOI Secretary Salazar announced in Secretarial Order 3299 (USDOI, 2010a)
that this Agency would reorganized into two new bureaus within the USDOI, each reporting to the
Assistant Secretary Land and Minerals Management. These bureaus were to be known as the BSEE and
the BOEM. The mission of these new agencies was announced by the Secretary (USDOI, 2010a). The
BOEM is to administer leasing and plans, environmental studies, NEPA analysis, resource evaluation,
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economic analysis, and the renewable energy and marine mineral programs. The mission of the BSEE is
to administer all field operations including permitting and research, inspections, research, offshore
regulatory programs, oil spill response, and newly formed training and environmental compliance
functions (Federal Register, 2011a).

After the new organizations were announced as the Secretary’s intention, on June 18, 2010 (USDOI,
2010b) the Secretary issued Secretarial Order 3302 that, for the interim, announced the name change of
the former MMS to Bureau of Ocean Energy Management, Regulation and Enforcement (BOEMRE). In
the period between the Secretary’s announcement (USDOI, 2010b) and the beginning of fiscal year 2012
(October 1, 2011) the BOEMRE planned for the reorganization and the separation of responsibilities
under Title 30, Minerals Resources that had pertained to the former MMS. Regulations that are to be
administered by BSEE remain in Title 30 CFR Chapter II under this Agency name, and regulations that
are to be administered by BOEM have been grouped into a new Title 30 CFR Chapter V under this
Agency name. An announcement (Federal Register, 2011a) promulgated a new rule that mapped the
Title 30 regulations that will be under the authority of the two newly formed bureaus among those now
existing. The rule pertained solely to the organization and codification of existing rules and related
technical changes necessitated by a division of one agency into two separate agencies and made no
changes to the substantive legal rights, obligations, or interests of affected parties and therefore had no
public comment period. A future proposed rulemaking is planned for joint issue by BOEM and BSEE to
address regulatory anomalies created by splitting the functions of one agency into two that will have a
public comment period before finalization.

1.6.2. Outer Continental Shelf Lands Act

The OSCLA of 1953 (43 U.S.C. 1331 et seq.), as amended, established Federal jurisdiction over
submerged lands on the OCS seaward of State boundaries (which were defined in the Submerged Lands
Act of 1953). The Act, as amended, provides guidelines for implementing an OCS oil and gas
exploration and development program. The basic goals of the Act include the following:

1. Establish policies and procedures for managing the oil and natural gas resources of
the OCS that are intended to result in expedited exploration and development of the
OCS in order to achieve national economic and energy policy goals, assure national
security, reduce dependence on foreign sources, and maintain a favorable balance of
payments in world trade;

2. Preserve, protect, and develop oil and natural gas resources of the OCS in a manner
that is consistent with the need (a) to make such resources available to meet the
Nation's energy needs as rapidly as possible; (b) to balance orderly resource
development with protection of the human, marine, and coastal environments; (c) to
ensure the public a fair and equitable return on the resources of the OCS; and (d) to
preserve and maintain free enterprise competition;

3. Encourage development of new and improved technology for energy resource
production, which will eliminate or minimize risk of damage to the human, marine,
and coastal environments; and

4. Ensure that affected States and local governments have timely access to information
regarding OCS activities and opportunities to review, comment, and participate in
policy and planning decisions.

The Secretary is responsible under the OCSLA for the administration of mineral exploration and
development of the OCS. Within the USDOI, BOEM is charged with the responsibility of managing and
regulating the development of OCS oil and gas resources in accordance with the provisions of the
OCSLA. The BOEM operating regulations are under 30 CFR 550 for oil and gas and 30 CFR 585 for
renewable energy. Regulations shared between BOEM and BSEE are under 30 CFR 251 and
30 CFR 254.

The EPAct of 2005 amended Section 8 of the OCSLA to authorize the USDOI to grant leases,
easements, or rights-of-way on the OCS for the development and support of energy resources from
sources other than oil and gas and to allow for alternate uses of existing facilities on the OCS.
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Section 20 of the OCSLA states the Secretary shall . . . conduct such additional studies to establish
environmental information as he deems necessary and shall monitor the human, marine, and coastal
environments of such area or region in a manner designed to provide time-series and data trend
information which can be used for comparison with any previously collected data for the purpose of
identifying any significant changes in the quality and productivity of such environments, for establishing
trends in the area studied and monitored, and for designing experiments to identify the causes of such
changes.” The BOEM’s Regional Assessment Section is responsible for conducting analyses, such as this
Draft Programmatic EIS, to assess the environmental impacts of OCS Program activities, involve all
stakeholders in the process, and inform the public.

1.6.3. National Environmental Policy Act

The NEPA, signed into law on January 1, 1970, was the first major environmental law in the U.S. and
established this country’s national environmental policies. Implementing NEPA policies occurs through
what Congress called “the environmental impact assessment process.” The NEPA requires all Federal
agencies to use a systematic, interdisciplinary approach to protection of the human environment and to
ensure the integrated use of the natural and social sciences in any planning and decision-making that may
have an impact upon the environment.

In 1979, the CEQ established uniform guidelines for implementing the procedural provisions of
NEPA. These regulations (40 CFR 1500-1508) provide for the use of the NEPA process to identify and
assess reasonable alternatives to a proposed action that avoid or mitigate adverse effects of a given action
upon the quality of the human environment. The USDOI regulations to implement NEPA can be found in
43 CFR 46 (Federal Register, 2008b).

NEPA requires a detailed Environmental Impact Statement (EIS) be prepared for major Federal
actions that may have a significant impact on the environment. The EIS shall fully discuss significant
environmental impacts and inform decision-makers and the public of reasonable alternatives, and it must
address any adverse environmental effects that cannot be avoided or mitigated, alternatives to the
proposed action, the relationship between short-term uses and long-term productivity of the environment,
and any irreversible and irretrievable commitments of resources involved in the proposed action. The
NEPA requirement for analysis of major Federal actions is the underlying driver for the production of this
Programmatic EIS.

The Federal regulations discussed in the following sections establish specific consultation and
coordination processes with Federal, State, and local agencies.

1.6.4. Executive Order 12114, Environmental Effects Abroad of Major Federal
Actions

Issued on January 4, 1979, by President Jimmy Carter, EO 12114 directs Federal agencies to provide
for informed decision-making for major Federal actions with effects that occur outside the 50 states,
territories, and possessions of the U.S., including marine waters seaward of U.S. territorial seas, the global
commons, the environment of a nonparticipating foreign nation, or effects to protected global resources.
Global commons are defined as “geographical areas that are outside of the jurisdiction of any nation, and
include the oceans outside territorial limits and Antarctica. Global commons do not include contiguous
zones and fisheries zones of foreign nations” (32 CFR 187.3).

An Overseas Environmental Impact Statement (OEIS) is required when an action has the potential to
significantly harm the environment of the global commons. The procedural requirements under EO 12114
largely mirror those of NEPA, except EO 12114 does not require scoping. For this action, the EIS and
OEIS have been combined into one document, as permitted under NEPA and EO 12114, in order to
reduce duplication. The majority of the AOI for this proposed action is within the EEZ, within the Mid-
and South Atlantic Planning Areas as currently defined, or is within an area under consideration for a U.S.
ECS. Therefore, the concept of an OEIS as applicable to the global commons is in spirit only.

1.6.5. Coastal Zone Management Act

The CZMA of 1972 (16 U.S.C. 1451 et seq.) was enacted to develop a national coastal management
program that comprehensively manages and balances competing uses of and impacts to any coastal use or
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resource. The national coastal management program is implemented by individual State coastal
management programs in partnership with the Federal Government. The CZMA Federal consistency
regulations require that Federal activities (e.g., OCS lease sales) be consistent to the maximum extent
practicable with the enforceable policies of a State’s coastal management program. The Federal
consistency regulations also require that other federally approved activities (e.g., activities requiring
Federal permits, such as activities described in OCS plans) be consistent with a State’s federally approved
coastal management program. The CZMA is administered by the Office of Ocean and Coastal Resource
Management within NOAA’s National Oceanic Service (NOS). The NOS implementing regulations are
found at 15 CFR 930, with the latest revision published in Federal Register (2006a).

The overall program objectives of CZMA are to “preserve, protect, develop, and where possible, to
restore or enhance the resources of the nation's coastal zone.” The 34 coastal States each have programs
to address the balance in competing land and water issues in the coastal zone. A State’s jurisdictional
purview typically extends 3 nmi (5.6 km) offshore of the coast and coastal islands (Texas and the Gulf
coast of Florida are the exceptions). Federal actions within these areas are evaluated under NEPA and are
subject to additional State regulations when Federal sovereign immunity has been waived by Congress.
Appendix B provides information about coastal zone management agencies in states adjacent to the AOIL.

1.6.6. Endangered Species Act

The ESA, enacted in 1973 (16 U.S.C. 1531), provides a program for the conservation of threatened
and endangered plants and animals and the ecosystems on which they depend. The ESA was designed to
protect and recover critically imperiled species as a “consequence of economic growth and development
untempered by adequate concern and conservation” and is administered by FWS and NMFS. The NMFS
handles marine species, while FWS has responsibility over freshwater fishes and all other species.
Species occurring in both habitats (e.g., sea turtles and Atlantic sturgeon) are jointly managed. The ESA
defines the “take” of a listed species as harassing, harming, pursuing, hunting, shooting, wounding,
killing, trapping, capturing, collecting, or attempting to do these things to that species. Federal agencies
may be allowed a limited take of species through interagency consultations with NMFS or FWS and by
issuance of an Incidental Take Statement (ITS).

Section 7(a)(1) of the ESA directs agencies to utilize their authorities to carry out programs for the
conservation of threatened and endangered species. Federal agencies must consult with NMFS and FWS,
under Section 7(a)(2), on activities that may affect a listed species. These interagency, or Section 7,
consultations are designed to assist Federal agencies in fulfilling their duty to ensure Federal actions do
not jeopardize the continued existence of a species or destroy or adversely modify critical habitat.

Under Section 7, to initiate consultation, a Federal agency would submit a consultation package,
usually referred to as a BA, to FWS and/or NMFS for proposed actions that may affect listed species or
critical habitat. If a listed species or critical habitat is likely to be affected by a proposed Federal action,
the Federal agency must provide FWS and NMFS with an evaluation regarding whether or not the effect
on the listed species or critical habitat is likely to be adverse. After NMFS and FWS review the BA, they
provide a determination regarding the nature of any effects on each listed species or critical habitat. For
each species likely to be adversely affected (i.e., subject to take or adverse effect on critical habitat),
formal consultation is required, ending with the agency issuing a BO containing the necessary and
sufficient terms and conditions under which the action can proceed. Informal consultation is required for
species not likely to be adversely affected and concludes with agency concurrence with the findings,
including any additional measures mutually agreed upon as necessary and sufficient to minimize adverse
impacts to listed species and/or designated critical habitat.

In the Draft BA, BOEM has made a determination regarding the effect of the proposed action on
listed species and their habitats (to be provided under separate cover; see Appendix A). If, after
reviewing the BA, NMFS and FWS determine that listed species are likely to be adversely affected, they
will issue a BO that will include any recommendations or modifications to the proposed action, terms and
conditions, and protective measures. The BO would include an ITS, if necessary. The BO may be
included as an appendix in the Final Programmatic EIS.
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1.6.7. Marine Mammal Protection Act

The MMPA was enacted on October 21, 1972, and protects all marine mammals (USDOC, NMFS,
2011a). The MMPA was passed by Congress based on the following findings and policies: some marine
mammal species or stocks may be in danger of extinction or depletion as a result of human activities;
these species or stocks must not be permitted to fall below their optimum sustainable population level
(depleted); measures should be taken to replenish these species or stocks; there is inadequate knowledge
of the ecology and population dynamics; and marine mammals have proven to be resources of great
international significance.

The MMPA prohibits, with certain exceptions, the “take” of marine mammals in U.S. waters and by
U.S. citizens on the high seas, and the importation of marine mammals and marine mammal products into
the U.S. The term “take,” as defined in the MMPA, means to harass, hunt, capture, or kill any marine
mammal or to attempt such activity. The MMPA defines harassment as any act of pursuit, torment, or
annoyance that has the potential to injure a marine mammal or marine mammal stock in the wild (Level A
harassment) or disturb a marine mammal or marine mammal stock in the wild by causing disruption of
behavioral patterns, including, but not limited to, migration, breathing, nursing, breeding, feeding, or
sheltering (Level B harassment).

The MMPA provides a mechanism for allowing, upon request, the incidental (i.e., not intentional)
taking of small numbers of marine mammals by U.S. citizens who engage in a specified activity (other
than commercial fishing) within a specified geographic region. In 1981, Congress amended the MMPA
to provide for incidental take authorizations for maritime activities, provided NMFS found the takings
would be of small numbers and have no more than a negligible impact on those marine mammal species
not listed as depleted under the MMPA (i.e., not listed under the ESA) and not having an unmitigable
adverse impact on subsistence harvests of these species. These "incidental take" authorizations, also
known as Letters of Authorization (LOAs), require that regulations be promulgated and published in the
Federal Register outlining (i) Permissible methods and the specified geographical region of taking;
(i1) The means of effecting the least practicable adverse impact on the species or stock and its habitat and
on the availability of the species or stock for subsistence uses; and, (iii) Requirements for monitoring and
reporting, including requirements for the independent peer-review of proposed monitoring plans where
the proposed activity may affect the availability of a species or stock for taking for subsistence uses. In
1986, Congress amended both the MMPA, under the incidental take program, and the ESA to authorize
takings of depleted (and endangered or threatened) marine mammals, again provided the taking (lethal,
injurious, or harassment) was small in number and had a negligible impact on marine mammals. In 1994,
MMPA Section 101(a)(5) was amended to establish an expedited process by which citizens of the U.S.
can apply for an authorization to incidentally take small numbers of marine mammals by harassment,
referred to as Incidental Harassment Authorizations (IHAs). It established specific time limits for public
notice and comment on any requests for authorization that would be granted under this new provision.
Because the [HA process has eliminated the need for promulgating specific regulations on the incidental
taking, [HAs have been of increasing interest since 1994 for those individuals with relatively short-term
activities that might inadvertently harass marine mammals.

The NMFS and FWS believe an ITA under the MMPA is warranted in an area where marine mammal
species are likely to occur because seismic survey sounds have the potential to harass marine mammals.
The NMFS cannot issue an ITS unless appropriate MMPA incidental take is authorized. Because a BO,
including an ITS, is issued under the ESA once the requirements of Section 101(a)(5) of the MMPA have
been met, seismic surveys that could affect ESA-listed marine mammals shall not commence until such
time that FWS and NMFS issue the appropriate MMPA ITA and coordinate its requirements with those in
the ITS.

While this Programmatic EIS contains extensive information about the AOI relevant to an application
for an ITA, including estimates of take, its review of G&G activities is programmatic in nature and
therefore will not result in an application for an ITA under Section 101(a)(5) of the MMPA. Rather, this
document shall serve as a reference for environmental documentation regarding future site-specific
actions. Such future documentation will tier off this document in a similar fashion to that under NEPA.


http://www.nmfs.noaa.gov/pr/pdfs/laws/mmpa.pdf
http://www.nmfs.noaa.gov/pr/species/mammals/
http://www.nmfs.noaa.gov/pr/glossary.htm#take
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1.6.8. Magnuson-Stevens Fishery Conservation and Management Act

The Magnuson-Stevens FCMA, P.L. 94-265, was enacted to address impacts to fisheries on the
U.S. continental shelf. It established U.S. fishery management over fishes within the fishery conservation
zone from the seaward boundary of the coastal States out to 200 nmi (370 km) (i.e., boundary of the
U.S. EEZ). The Magnuson-Stevens FCMA also established regulations for foreign fishing within the
fishery conservation zone and issued national standards for fishery conservation and management to be
applied by eight regional fishery management councils. Each Council is responsible for developing
Fishery Management Plans (FMPs) for domestic fisheries within its geographic jurisdiction. In 1996,
Congress enacted amendments to the Magnuson-Stevens FCMA known as the Sustainable Fisheries Act
(SFA) (P.L. 104-297) to address substantially reduced fish stocks resulting from direct and indirect
habitat loss.

The SFA requires that the BOEM and other agencies consult with NMFS concerning actions that may
adversely impact EFH. Essential Fish Habitat is defined as those waters and substrate necessary to fishes
or invertebrates for spawning, breeding, feeding, or growth to maturity. Areas designated as EFH contain
habitat essential to the long-term survival and health of U.S. fisheries. Essential Fish Habitat for managed
fisheries is described in the FMPs.

Federal agencies that authorize, fund, or undertake actions that might adversely affect EFH must
consult with the Secretary of Commerce, through NMFS, regarding potential effects to EFH. To
streamline the process, NMFS combines EFH consultations with existing environmental reviews required
by other laws such as NEPA, and as a result most consultations are completed within the time frames for
review of other documents. The BOEM will request consultation under the Magnuson-Stevens FCMA in
conjunction with this Draft Programmatic EIS. The Draft Programmatic EIS contains the information
required for this document to serve as an EFH assessment; that information will be relevant and
applicable to support future consultations on EFH for site-specific G&G actions.

1.6.9. Clean Air Act

The OCSLA (43 U.S.C. 1334[a][8]) requires the Secretary to promulgate and administer regulations
that comply with the National Ambient Air Quality Standards (NAAQS) pursuant to the Clean Air Act
(CAA) (42 U.S.C. 7401 et seq.) and to the extent that authorized activities significantly affect the air
quality of any State. Under provisions of the Clean Air Act Amendments (CAAA) of 1990, the
U.S. Environmental Protection Agency (USEPA) Administrator, in consultation with the Secretary and
the Commandant of the U.S. Coast Guard (USCQG), established requirements to control air pollution in
OCS areas of the Arctic, Atlantic, Pacific, and parts of the Gulf of Mexico.

Outer Continental Shelf sources within 25 nmi (40.2 km) of the States' seaward boundaries are
subject to the same Federal and State requirements as sources located onshore. Outer Continental Shelf
sources beyond 25 nmi of the States' boundaries are subject to Federal requirements for Prevention of
Significant Deterioration (PSD) promulgated pursuant to Part C of Title 1 of the CAAA. The CAAA also
establish procedures to allow the USEPA Administrator to exempt any OCS source from a control
technology requirement if it is technically infeasible or poses an unreasonable threat to health or safety.

The BOEM air quality regulations (30 CFR 250 Subpart C) assess and control OCS emissions that
may impact air quality in onshore areas. The BOEM applies defined criteria to determine which OCS
plans require an air quality review and performs an impact-based analysis on the selected plans to
determine whether the emission source would potentially cause a significant onshore impact. If an
emission source is determined to be significant and therefore requires air quality modeling, the
USEPA-preferred model (the steady-state Gaussian, Offshore and Coastal Dispersion [OCD] model)
should be used.

Because the review under this document is programmatic in nature and does not address
project-specific information regarding air quality issues, it will not result in a permit application under the
CAA. Future, site-specific proposals will be reviewed by BOEM to ensure CAA standards or permit
requirements are met and that agreed-upon measures will avoid, minimize, or mitigate potential adverse
effects.
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1.6.10. Clean Water Act

The Clean Water Act (CWA) is a 1977 amendment to the Federal Water Pollution Control Act of
1972. The CWA establishes the basic structure for regulating discharges of pollutants to waters of the
U.S. Under the CWA, it is unlawful for any person to discharge any pollutant from a point source into
navigable waters without a National Pollutant Discharge Elimination System (NPDES) permit. All waste
streams generated from offshore oil and gas activities are regulated by the USEPA, primarily by general
permits. The USEPA may not issue a permit for a discharge into ocean waters unless the discharge
complies with the guidelines established under Section 403(c) of the CWA. These guidelines are intended
to prevent degradation of the marine environment and require an assessment of the effect of the proposed
discharges on sensitive biological communities and aesthetic, recreational, and economic values.

Other sections of the CWA also apply to offshore activities. Section 404 of the CWA requires a COE
permit for the discharge or deposition of dredged or fill material in all the waters of the U.S., including
ocean areas and estuaries. Approval by the COE, with consultation from other Federal and State
agencies, is also required for installing and maintaining pipelines in coastal areas. Section 303 of the
CWA provides for the establishment of water quality standards that identify a designated use for waters
(e.g., fishing/swimming). States have adopted water quality standards for ocean waters within their
jurisdiction (waters of the territorial sea extending out to 3 nmi). Operators would be required to obtain
an NPDES permit from USEPA for any effluent discharges (including drilling fluids and cuttings) from a
Continental Offshore Stratigraphic Test (COST) well or shallow test well.

The COE’s NWP Program (U.S. Department of the Army, COE, 2007) was developed to streamline
the evaluation and approval process for certain types of activities that have only minimal impacts to the
aquatic environment. Most G&G survey activities qualify for one of two NWPs. NWP 5 covers the
placement of Scientific Measurement Devices such as staff gauges, tide gauges, water recording devices,
water quality testing and improvement devices, and similar structures, applicable to certain G&G
activities such as the temporary installation of meteorological buoys or other data collection devices.
NWP 6 addresses survey activities such as core sampling, seismic exploratory operations, plugging of
seismic shot holes and other exploratory-type bore holes, exploratory trenching, soil surveys, sampling,
and historic resources surveys. Most G&G survey activities would require a NWP 6. Drilling and
discharge of excavated material from test wells for oil and gas exploration are not authorized by NWP 6
and would require a Section 404/Section 10 Permit.

Because the review under this document is programmatic in nature and does not address
project-specific information regarding water quality issues, it will not result in a permit application under
the CWA. Future, site-specific proposals will be reviewed by BOEM to ensure CWA standards or permit
requirements are met and that agreed-upon measures will avoid, minimize, or mitigate potential adverse
effects.

1.6.11. National Historic Preservation Act

The National Historic Preservation Act (NHPA) of 1966, as amended, established a program for the
preservation of historic properties. Section 106 of the NHPA (36 CFR 800), “Protection of Historic
Properties,” as amended through 2004, requires that Federal agencies having direct or indirect jurisdiction
over a proposed Federal, federally assisted, or federally licensed undertaking, prior to approval of the
expenditure of funds or the issuance of a license, to take into account the effect of the undertaking on any
district, site, building, structure, or object included in or eligible for inclusion in the National Register of
Historic Places. The Advisory Council on Historic Preservation (ACHP), which administers Section 106,
has issued regulations (30 CFR 800) defining how Federal agencies are to meet the statutory
responsibilities. The head of a Federal agency shall afford the ACHP a reasonable opportunity to review
and comment on the action.

An action has an effect on a historic property when that action has the potential to alter the
characteristics of the property that led to its inclusion in the National Register of Historic Places. The
effects can include physical disturbance, noise, or visual effects. If an adverse effect on historic
properties is found, BOEM would notify the ACHP, consult with the State Historic Preservation Office,
and encourage the applicant to avoid, minimize, or mitigate the adverse effects. Ground-disturbing
activities associated with construction, as well as visual effects of OCS energy infrastructure (e.g., wind
turbine generators), are subject to Section 106 review.
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Historic properties (i.e., archaeological resources) on the OCS include historic shipwrecks, sunken
aircraft, lighthouses, and prehistoric archaeological sites that have become inundated as a result of the
120-m (394-ft) rise in global sea level since the height of the last Ice Age (ca. 19,000 years ago). The
OCS is not federally owned land, and the Federal Government has not claimed direct ownership of
historic properties on the OCS, therefore under Section 106 of the NHPA BOEM only has the authority to
ensure that their funded and permitted actions do not adversely affect significant historic properties.
Beyond avoidance of adverse impacts, BOEM does not have the legal authority to manage the historic
properties on the OCS.

For the activities comprising the proposed action, BOEM will make a determination as to whether the
actions could affect historic properties, either those in the National Register of Historic Places or that
meet the criteria for listing. If it determines the action could affect such properties, BOEM will identify
the appropriate State Historic Preservation Officer/Tribal Historic Preservation Officer (SHPO/THPO) to
consult with during the process. Consultation is expected to result in an MOA, outlining agreed-upon
measures that the Agency will take to avoid, minimize, or mitigate adverse effects.

1.6.12. Migratory Bird Treaty Act

The Migratory Bird Treaty Act (MBTA) of 1918 (16 U.S.C. 703-712) is the primary legislation in
the U.S. established to conserve migratory birds. It implements the U.S.’s commitment to four bilateral
treaties, or conventions, for the protection of a shared migratory bird resource. The MBTA prohibits the
taking, killing, or possessing of migratory birds unless permitted by regulation. The bird species
protected by the MBTA appear in Federal Register (2010a). Executive Order 13186, “Responsibilities of
Federal Agencies to Protect Migratory Birds” (January 10, 2001) required that Federal agencies taking
actions likely to negatively affect migratory bird populations enter into Memoranda of Understanding
(MOUs) with FWS.

On June 4, 2009, this Agency entered into an MOU with FWS to comply with the EO (USDOI,
2009). The overall purpose of the MOU is to strengthen collaboration between BOEM and BSEE and
FWS. Included in the MOU is the direction to expand coverage in environmental reviews mandated by
NEPA of the effects of agency actions on migratory birds, with emphasis on species of concern in
furtherance of conservation of migratory bird populations.

Because the review under this document is programmatic in nature and does not address
project-specific information regarding impacts to migratory birds, it will not result in a permit application
under the CWA. Future, site-specific proposals will be reviewed by BOEM to ensure MBTA standards
or permit requirements are addressed in the manner outlined in the MOU.

1.6.13. Executive Order 13547, Stewardship of the Ocean, Our Coasts, and the
Great Lakes

Signed on July 19, 2010, by President Obama, EO 13547 established a national ocean policy and the
National Ocean Council (Federal Register, 2010b). The Order establishes a national policy to ensure the
protection, maintenance, and restoration of the health of ocean, coastal, and Great Lakes ecosystems and
resources, enhance the sustainability of ocean and coastal economies, preserve our maritime heritage,
support sustainable uses and access, provide for adaptive management to enhance our understanding of
and capacity to respond to climate change and ocean acidification, and coordinate with U.S. national
security and foreign policy interests. Where BOEM actions affect the ocean, the Order requires BOEM to
take such action as necessary to implement this policy, the stewardship principles, and national priority
objectives adopted by the Order, and guidance from the National Ocean Council.

Implementation of the guidelines presented in EO 13547 is still in the planning stages at BOEM and
will occur in a three-stage process that will culminate with a final Coastal and Marine Spatial Planning
process.

1.6.14. Rivers and Harbors Act

The RHA, enacted in 1899, was the first Federal water pollution act in the U.S. It focuses on
protecting navigation, protecting waters from pollution, and acted as a precursor to the CWA of 1972.
Section 10 prohibits the unauthorized obstruction or alteration of any navigable water of the U.S., that is,
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construction of various structures that hinder navigable capacity of any waters, without the approval of
Congress. While the initial purpose of the act was to prevent obstructions to navigation, a 1959 Supreme
Court decision interpreted obstruction to navigation to include water pollution. The Court found that
anything which tends to destroy the navigable capacity of a navigable waterway is prohibited by the act.

Section 10 is not applicable to most actions undertaken for exploration on the OCS, the exception
being drilling and discharge of excavated material from test wells, as they fall under NWP 6 described in
Chapter 1.6.10. Because the review under this document is programmatic in nature and does not address
project-specific information regarding impacts to navigable waters, it will not result in a permit
application under the RHA. Future, site-specific proposals will be reviewed by BOEM to ensure
Section 10 permit requirements are met and that agreed-upon measures will avoid, minimize, or mitigate
potential adverse effects.

1.6.15. National Marine Sanctuaries Act

The National Marine Sanctuaries Act (NMSA; 16 U.S.C. § 1431 et seq.) was enacted in 1972 and is
the legislative mandate that governs NOAA’s Office of National Marine Sanctuaries (ONMS) and the
National Marine Sanctuary System. Under the NMSA, the Secretary of Commerce is authorized to
designate and manage areas of the marine environment as national marine sanctuaries. Such designation
is based on attributes of special national significance, including conservation, recreational, ecological,
historical, scientific, cultural, archaeological, educational, or aesthetic qualities. Day-to-day management
of national marine sanctuaries has been delegated by the Secretary of Commerce to NOAA’s ONMS.

The primary mandate of the NMSA is resource protection. The NMSA provides several tools for
protecting designated national marine sanctuaries. The NMSA provides the authority to issue regulations
for each sanctuary and the system as a whole. The ONMS regulations, codified at 15 CFR 922, prohibit
specific kinds of activities, describe and define the boundaries of the national marine sanctuaries, and set
up a system of permits to allow the conduct of certain types of activities. Permits are required for any
action that includes activities otherwise prohibited by sanctuary regulations. For more information on
ONMS permits, see http://sanctuaries.noaa.gov/management/permits/welcome.html.

Section 304(d) of the NMSA requires that Federal agencies consult with ONMS for any Federal
action internal or external to a national marine sanctuary that is “likely to destroy, cause the loss of, or
injure a sanctuary resource.” The purpose of the consultation is to prevent or minimize potential injury to
any sanctuary resource by requiring assessment of the proposed Federal action before the initiation of any
such action and allowing ONMS the opportunity to recommend alternatives that would protect sanctuary
resources. To streamline the sanctuary consultation process, ONMS may combine the process with
environmental reviews required by other laws, such as NEPA. Relevant sections of this Programmatic
EIS will support the consultation process between BOEM and ONMS.

Because the review under this document is programmatic in nature and does not address
project-specific information regarding potential impacts to sanctuaries, it will not result in a permit
application under the NMSA. Future, site-specific proposals will be reviewed by BOEM to ensure
NMSA standards or permit requirements are met and that agreed-upon measures will avoid, minimize, or
mitigate potential adverse effects.

1.6.16. State Permitting

In addition to the CZM Federal consistency process, some States require additional authorizations for
G&G survey activities. Within all states, with the exception of Georgia, many G&G survey activities
would not require additional State authorization. Within State waters of Georgia, all G&G activities will
require a State Revocable License for Use of Waterbottoms. A State Revocable License is permission
from the State to use publicly owned lands lying below the ordinary high water mark. This permission is
required for any activities, whether permanent or temporary, that would impact tidally influenced waters,
salt marshes, intertidal areas, mud flats or tidal waterbottoms in Effingham, Long, Wayne, Brantley,
Chatham, Glynn, Camden, MclIntosh, Bryan, Liberty, and Charlton Counties (http://coastalgadnr.org/msp/
ap/lic). Application for a Revocable License in Georgia is to be submitted jointly with the appropriate
COE permit application.

However, G&G survey activities that include bottom-disturbing activities (e.g., geotechnical surveys,
bottom sampling) that occur within State waters will require State permits. The Commonwealth of
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Virginia may require a Virginia Water Protection Permit from the Virginia Department of Environmental
Quality under 9 Virginia Administrative Code (V.A.C.) 25-660. For North Carolina, a Geophysical
Exploration Permit is required from the North Carolina Department of Environment and Natural
Resources under General Statute (GS) 113-378 to 113-415. A Critical Area and Wetland Permit is
needed from the South Carolina Department of Health and Environmental Control for these types of
activities in the State waters of South Carolina. The State of Florida requires a Noticed General Permit
(NGP) under Rule 62-341.475(1)(c), Florida Administrative Code (F.A.C.) from the Florida Department
of Environmental Protection. For all other states within the AOI, no state permits other than the CZMA
requirements would be required for G&G survey activities.

1.7. ENVIRONMENTAL REVIEW PROCESS

The NEPA and CEQ regulations provide procedural guidance for the environmental review process.
The primary steps in this Programmatic EIS process are identified in Figure 1-2.

1.7.1. Scoping

Public participation is a primary tenet of the environmental review process. The first phase, scoping,
is used to identify the scope and significance of important environmental issues related to the proposed
action prior to the development of an impact statement. The process is also intended to identify and
eliminate from further detailed study issues that are not significant or that have been covered by prior
environmental review or that do not fulfill the purpose and need for the proposed action. The scoping
process is public and involves all interests—Federal, State, local, and Tribal governments; commercial
interests; environmental groups; and the general public.

The NEPA process began with the Notice of Intent (NOI) to prepare a Programmatic EIS, which was
published in the Federal Register on January 21, 2009 (Federal Register, 2009a). The comment period
on the NOI closed on March 23, 2009; the Agency did not move forward on the Programmatic EIS at that
time. During the first scoping period the agency received 17 comments by email, mostly from industry or
non-governmental interest groups. On April 2, 2010, a Federal Register notice was published
announcing the reopening of the public comment period for the Programmatic EIS and listing the dates,
times, and locations of public scoping meetings (Federal Register, 2010c). Public scoping meetings were
held at the following seven locations on the dates indicated:

Houston, Texas — April 20, 2010;
Jacksonville, Florida — April 21, 2010;
Savannah, Georgia — April 23, 2010;
Charleston, South Carolina — April 27, 2010;
Newark, New Jersey — April 27, 2010;
Norfolk, Virginia — April 29, 2010; and
Wilmington, North Carolina — April 29, 2010.

The purpose of the meetings was to solicit comments from stakeholders on the scope of the
Programmatic EIS, identify issues to be analyzed, and identify possible alternatives and mitigation
measures. In addition to accepting oral and written comments at each public meeting, BOEM accepted
written comments by mail and through a dedicated email address. The public comment period closed on
May 17, 2010.

BOEM received a total of 965 comments through email (75 %), formal letters (18 %), and public
meeting testimony (7 %); the latter included both oral and written comments submitted at the public
meetings. Comments were received from individuals and organizations in 49 states and two foreign
countries (Canada and France). Most of the comments were received from private citizens. Other
sources included Federal, State, and local government agencies, members of Congress, and other
stakeholders. The “other stakeholders™ category comprises representatives from environmental groups,
industry groups and companies, engineering and consulting firms, and oil and gas companies. The scope
and content of this Draft Programmatic EIS have been formulated to ensure that the issues and concerns
expressed by stakeholders during the scoping process are fully addressed.
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1.7.2. Draft Programmatic Environmental Impact Statement

The purpose of an EIS is to ensure the goals of NEPA are incorporated into the actions of the Federal
Government. The EIS is a concise public document specifying environmental impacts from a proposed
action for which a Federal agency is responsible while providing a full and objective discussion of
potential significant environmental impacts.

This Draft Programmatic EIS has been prepared by BOEM as lead agency and NMFS as a
cooperating agency in accordance with CEQ regulations implementing NEPA (40 CFR 1502.20) and
NMFS procedures for implementing NEPA (USDOC, NOAA, 1999). This Draft Programmatic EIS
evaluates a reasonable range of alternatives as discussed in Chapter 2, utilizing information received
during the public and agency scoping process. Following issuance of the Draft Programmatic EIS,
BOEM will, in accordance with 30 CFR 556.26, hold public hearings to solicit comments on the Draft
Programmatic EIS. An announcement of the dates, times, and locations of the public hearings will be
included in the Notice of Availability for this Draft Programmatic EIS. The hearings will provide BOEM
with information from interested parties to help in the evaluation of alternatives.

1.7.3. Final Programmatic Environmental Impact Statement

When the public comment period ends, all comments will be reviewed and responses to each will be
developed. The Final Programmatic EIS will then be prepared, incorporating any changes resulting from
comments. All comments and corresponding responses will be included as an appendix to the Final
Programmatic EIS. The Final Programmatic EIS will then be distributed to the public.

1.7.4. Record of Decision

The environmental review process ends following a 30-day “cooling off period” after release of the
Final Programmatic EIS with issuance of a Record of Decision (ROD). The ROD will state the decision
of the agency; identify the alternatives considered, including the environmentally preferable; identify and
discuss the factors involved in the decision; and state whether all practical means to avoid or minimize
environmental harm have been adopted, and if not, why not.
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2. ALTERNATIVES INCLUDING THE PROPOSED ACTION

2.1. ALTERNATIVE A — THE PROPOSED ACTION

2.1.1. Description

The proposed action would authorize G&G activities in support of all BOEM program areas — oil and
gas exploration and development, renewable energy, and marine minerals — throughout the entire AOI,
from shore (excluding estuaries) to a distance of 648 km (350 nmi) from shore. As explained in
Chapter 1 of this Draft Programmatic EIS, the seaward limit is based on the maximum constraint line for
the extended continental shelf under Article 76 of the UNCLOS (U.S. Extended Continental Shelf Task
Force, 2010). Until such time as an ECS is established by the U.S., the region between 370 and 648 km
(200 and 350 nmi) from shore is part of the global commons, and this Agency has decided to include it
within the AOL

A variety of G&G techniques are used to characterize the shallow and deep structure of the shelf,
slope, and deepwater environments of the ocean. The selection of a specific technique or suite of
techniques is driven by data needs and the target of interest. The G&G activities evaluated as part of this
Draft Programmatic EIS are described in Chapter 3. The scenario for the G&G activity levels projected
in Chapter 3 extends to 2020. The year 2020 is a practical limit for making activity projections and does
not imply that impacts on resources that have been evaluated are no longer valid beyond this date. The
activities include the following:

e various types of deep penetration seismic airgun surveys used almost exclusively for
oil and gas exploration;

e other types of surveys and sampling activities used only in support of oil and gas
exploration, including electromagnetic surveys, deep stratigraphic and shallow test
drilling, and various remote sensing methods;

e HRG surveys used in all three program areas to detect 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, wind turbines) or to evaluate the quantity and quality of sand for
beach nourishment projects.

2.1.2. Mitigation Measures

All G&G activities authorized under the proposed action would be required to comply with existing
laws and regulations. Compliance with existing laws and regulations — by BOEM as well as individual
operators, when required — may result in additional measures or changes to the measures described here.
Alternative A includes the following mitigation measures developed specifically for this Draft
Programmatic EIS (Table 2-1):

a time-area closure for North Atlantic right whales;

a seismic airgun survey protocol;

an HRG survey protocol (for renewable energy and marine minerals sites);

guidance for vessel strike avoidance;

guidance for marine debris awareness;

avoidance and reporting of historic and prehistoric sites;

avoidance of sensitive benthic communities;

guidance for activities in or near National Marine Sanctuaries (NMSs); and

guidance for military and National Aeronautics and Space Administration (NASA)
coordination.
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The mitigation measures included in Alternative A are described in the following subsections.
Appendix C describes and discusses the rationale for mitigation measures, including ones that were
considered but not selected, as well as measures and technologies identified for possible future use when
proven effective and feasible. Also, during the MMPA authorization process for specific surveys, NMFS
may require additional or different mitigation measures to avoid/minimize impacts on marine mammals.

Alternative A does not require any geographic separation of concurrent seismic surveys. However,
in practice, operators typically maintain a separation of about 17.5 km (9.5 nmi) between concurrent
surveys to avoid interference (i.e., overlapping reflections received from multiple source arrays).

2.1.2.1. Time-Area Closure for North Atlantic Right Whales

Alternative A includes a time-area closure intended to avoid most impacts from vessel strikes or
ensonification of the water column on North Atlantic right whales. It is estimated that this closure would
avoid about two-thirds of the incidental takes of North Atlantic right whales by active acoustic sound
sources over the period of the Draft Programmatic EIS. Although right whales could occur anywhere
within the AOI, they are most likely to be found in the calving/nursery areas offshore the southeastern
U.S. coast during the winter months and near the South Atlantic and Mid-Atlantic coast during their
seasonal migrations (see Chapter 4.2.2).

The locations and timing of the closures are shown in Figure 2-1. The total closure area under
Alternative A would be 7,589,594 acres (ac) (30,714 square kilometers [km?]), or approximately
4 percent of the AOI. No G&G surveys using airguns would be authorized within the right whale critical
habitat area from November 15 through April 15 nor within the Mid-Atlantic and Southeast U.S. Seasonal
Management Areas (SMAs) during the times when vessel speed restrictions are in effect under the Right
Whale Ship Strike Reduction Rule (50 CFR 224.105). However, HRG surveys proposed in critical
habitat area and SMAs may be considered on a case-by-case basis only if: (1) they are proposed for
renewable energy or marine minerals operations; and (2) they use acoustic sources other than air guns.
The coincidence is necessary because of other biological use windows or project monitoring
requirements. Any such authorization may include additional mitigation and monitoring requirements to
avoid or significantly reduce impacts on right whales. Other supporting surveys (e.g., biological surveys)
would not be affected by this restriction.

The Southeast U.S. SMA, with seasonal restrictions in effect from November 15 to April 15, is a
continuous area that extends from St. Augustine, Florida, to Brunswick, Georgia, extending 37 km
(20 nmi) from shore (Figure 2-2). The Mid-Atlantic U.S. SMA, with seasonal restrictions from
November 1 through April 30, is a combination of both continuous areas and half circles drawn with
37-km (20-nmi) radii around the entrances to certain bays and ports. Within the AOI, the Mid-Atlantic
U.S. SMA includes a continuous zone extending between Wilmington, North Carolina, and Brunswick,
Georgia, as well as the entrance to Delaware Bay (Ports of Wilmington [Delaware] and Philadelphia), the
entrance to Chesapeake Bay (Ports of Hampton Roads and Baltimore), and the Ports of Morehead City
and Beaufort, North Carolina (Figure 2-2).

Exceptions for proposed HRG surveying in the right whale time-area closure could occur if a survey
was needed to serve important operational or monitoring requirements for a particular project. For
example, monitoring surveys for renewable energy (e.g., scour, cable burial) might need to take place at
fixed intervals to capture seasonal changes or safety-related conditions. Another example would be a
marine minerals project in which dredging is not seasonally restricted and real-time bathymetry data must
be collected to track dredging operations or pre- and post-bathymetric surveys must be collected
immediately before or after dredging to establish sand volumes borrowed.

2.1.2.2. Seismic Airgun Survey Protocol

All authorizations for seismic airgun surveys (those involving airguns as an acoustic source) would
include a survey protocol that specifies mitigation measures for protected species, including an exclusion
zone, ramp-up requirements, visual monitoring by protected species observers, and array shutdown
requirements. The protocol requirements apply specifically to airguns, not electromechanical sources
such as side-scan sonars, boomer and chirp subbottom profilers, and single beam or multibeam depth
sounders that may be operating concurrently during seismic surveys. A draft protocol is included in
Appendix C, which defines terminology, specifies requirements for protected species observers, and
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specifies methods for ramp-up, visual monitoring, shutdown of air gun arrays, and reporting. The seismic
airgun survey protocol includes the recommended but optional use of passive acoustic monitoring (PAM)
to help detect vocalizing marine mammals. The draft protocol is based on Joint BOEM-BSEE Notice to
Lessees and Operators (NTL) 2012-G02 (“Implementation of Seismic Survey Mitigation Measures and
Protected Species Observer Program”) (USDOI, BOEM and BSEE, 2012b).

Key elements of the seismic airgun survey protocol are as follows:

1. Visually monitor the exclusion zone and adjacent waters for the absence of marine
mammals and sea turtles for at least 30 min before initiating ramp-up procedures. If
none are detected, you may initiate ramp-up procedures. Do not initiate ramp-up
procedures at night or when you cannot visually monitor the exclusion zone for
marine mammals and sea turtles if your minimum source level drops below 160
decibels (dB) re 1 pPa-m (root-mean-square [rms]) (see measure 5).

2. Initiate ramp-up procedures by firing a single airgun. The preferred airgun to begln
with should be the smallest airgun, in terms of energy output (dB) and volume (in’).

3. Continue ramp-up by gradually activating additional airguns over a period of at least
20 min, but no longer than 40 min, until the desired operating level of the airgun
array is obtained.

4. Immediately shutdown all airguns, ceasing seismic operations at any time a marine
mammal or sea turtle is detected entering or within the exclusion zone. However,
shutdown would not be required for dolphins approaching the vessel or towed
equipment at a speed and vector that indicates voluntary approach to bow-ride or
chase towed equipment. After a shutdown, you may recommence seismic operations
and ramp-up of airguns only when the exclusion zone has been visually inspected for
at least 30 min to ensure the absence of marine mammals and sea turtles.

5. You may reduce the source level of the airgun array, using the same shot interval as
the seismic survey, to maintain a minimum source level of 160 dB re 1 pPa-m (rms)
for the duration of certain activities. By maintaining the minimum source level, you
will not be required to conduct the 30-min visual clearance of the exclusion zone
before ramping back up to full output. Activities that are appropriate for maintaining
the minimum source level are (1) all turns between transect lines, when a survey
using the full array is being conducted immediately prior to the turn and will be
resumed immediately after the turn; and (2) unscheduled, unavoidable maintenance
of the airgun array that requires the interruption of a survey to shut down the array.
The survey should be resumed immediately after the repairs are completed. There
may be other occasions when this practice is appropriate, but use of the minimum
source level to avoid the 30-min visual clearance of the exclusion zone is only for
events that occur during a survey using the full power array. The minimum sound
source level is not to be used to allow a later ramp-up after dark or in conditions
when ramp-up would not otherwise be allowed.

The purpose of the seismic airgun survey protocol is to prevent injury (Level A harassment) of
marine mammals to the maximum extent practicable. The radius of the exclusion zone would be based
on the predicted range at which animals could be exposed to a received sound pressure level of
180 dB re 1 puPa, which is the current NMFS criterion for Level A harassment of cetaceans by pulsed
sources. The radius of the exclusion zone would be calculated on a survey-specific basis but would not
be less than 500 m (1,640 ft). Based on calculations in Appendix D, the 180-dB zone for a large airgun
array (5,400 in®) ranges from 799 to 2,109 m (2,622 to 6,920 ft) w1th a mean of 1,086 m (3,563 ft). For
oil and gas HRG surveys using a small airgun array (90 in’), the calculated 180-dB zone ranges from
76 to 186 m (249 to 610 ft), with a mean of 128 m (420 ft).

Although NMFS also uses a criterion of 190 dB re 1 pPa for Level A harassment of pinnipeds by
pulsed sources, it is unlikely that a smaller exclusion zone based on the 190-dB criterion would be
appropriate for any seismic airgun survey there, based on the rare occurrence of pinnipeds in the AOL

Although there are no noise exposure criteria for sea turtles, the protocol is expected to similarly
reduce the risk of injury in sea turtles. With these measures in place, no mortalities or injuries of marine
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mammals or sea turtles are expected. The operational mitigation measures included in the seismic airgun
survey protocol would reduce the extent of, but not prevent, behavioral responses including Level B
harassment of marine mammals. Other measures such as the time-area closure for North Atlantic right
whales (described previously) would help to reduce the risk of those impacts.

2.1.2.3. HRG Survey Protocol (Renewable Energy and Marine Minerals Sites)

High-resolution geophysical surveys for oil and gas exploration and development use airgun sources
and would be subject to the seismic airgun survey protocol discussed previously. The BOEM does not
anticipate that airguns would be used for HRG surveys of renewable energy sites or marine minerals sites.
These surveys are expected to use only electromechanical sources such as side-scan sonars, boomer and
chirp subbottom profilers, and single beam or multibeam depth sounders. All authorizations for
non-airgun HRG surveys would include requirements for visual monitoring of an exclusion zone by
protected species observers and startup and shutdown requirements. Protocol requirements are as
follows:

1. All HRG surveys must comply with requirements for vessel strike avoidance as
detailed in separate guidance in Chapter 2.1.2.4. The recommended separation
distance for North Atlantic right whales of 457 m (1,500 ft) would remain in effect
during HRG surveys since it exceeds the exclusion zone radius specified below.
Recommended separation distances for other whales and small cetaceans are less
than, and would be superseded by, the exclusion zone radius. The exclusion zone
must be initially clear of sea turtles as indicated below, but thereafter the vessel strike
separation distance of 45 m (150 ft) for sea turtles would be maintained.

2. One protected species observer would be required on watch aboard HRG survey
vessels at all times during daylight hours (dawn to dusk — i.e., from about 30 min
before sunrise to 30 min after sunset) when survey operations are being conducted,
unless conditions (fog, rain, darkness) make sea surface observations impossible. If
conditions deteriorate during daylight hours such that the sea surface observations are
halted, visual observations must resume as soon as conditions permit. Ongoing
activities may continue but may not be initiated under such conditions (i.e., without
appropriate pre-activity monitoring). Operators may engage trained third party
observers, utilize crew members after training as observers, or use a combination of
both third party and crew observers.

3. The following additional requirements apply only to HRG surveys in which one or
more active acoustic sound sources will be operating at frequencies less than
200 kilohertz (kHz).

a. A 200-m (656-ft) radius exclusion zone will be monitored around the survey
vessel. If the exclusion zone does not encompass the 160-dB Level B
harassment radius calculated for the acoustic source having the highest source
level, BOEM will consult with NMFS about additional requirements. On a case-
by-case basis, BOEM may authorize surveys having an exclusion zone larger
than 200 m (656 ft) to encompass the 160-dB radius if the applicant
demonstrates that it can be effectively monitored.

b. Acoustic sources must not be activated until the protected species observer has
reported the exclusion zone clear of all marine mammals and sea turtles for
30 min.

c. Except as noted in (d) below, if any marine mammal is sighted within or
transiting towards the exclusion zone, an immediate shutdown of the equipment
will be required. Subsequent restart of the equipment may only occur following
clearance of the exclusion zone for 30 min.

d. Shutdown would not be required for dolphins approaching the vessel or towed
equipment at a speed and vector that indicates voluntary approach to bow-ride or
chase towed equipment. If a dolphin voluntarily moves into the exclusion zone
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after the active acoustic sound sources are operating, it is reasoned that the sound
pressure level is not negatively affecting that particular animal.

The BOEM expects that a 200-m (656-ft) radius exclusion zone can be effectively monitored from the
types of coastal survey vessels expected to be used for HRG surveys of renewable energy and marine
minerals sites. Unlike the large, dedicated vessels used for oil and gas seismic surveys, coastal survey
vessels may not have a bridge or elevated viewing platform, and their capability for effectively
monitoring a radius larger than a few hundred meters would depend on vessel size and configuration. An
exclusion zone radius of 200 m (656 ft) would encompass the 180-dB Level A harassment radius
calculated for all of the representative electromechanical sources included in this Draft Programmatic EIS
as explained in Appendix C. Depending on the source levels of the equipment used on particular
surveys, this radius may also encompass the 160 dB Level B harassment zone. The BOEM anticipates
that if an operator can effectively monitor the 160-dB zone to prevent both Level A and B harassment of
marine mammals, then it would be reasonable to assume that an ITA under the MMPA may not be
necessary for that particular survey. Therefore, the protocol would allow an operator to monitor a radius
larger than 200 m (656 ft) if the operator demonstrates that it can be effectively monitored.

As part of the time-area closure defined above for the North Atlantic right whale, HRG surveys of
renewable energy and marine minerals sites in the SMAs for the North Atlantic right whale would be
reviewed on a case-by-case basis, and authorizations may include additional mitigation and monitoring
requirements to avoid or reduce impacts on right whales.

2.1.2.4. Guidance for Vessel Strike Avoidance

All authorizations for shipboard surveys would include guidance for vessel strike avoidance. The
guidance would be similar to Joint BOEM-BSEE NTL 2012-GO1 (“Vessel Strike Avoidance and
Injured/Dead Protected Species Reporting”) (USDOI, BOEM and BSEE, 2012a), which incorporates
NMFS “Vessel Strike Avoidance Measures and Reporting for Mariners” addressing protected species
identification, vessel strike avoidance, and injured/dead protected species reporting. Key elements of the
guidance are as follows:

1. Vessel operators and crews must maintain a vigilant watch for marine mammals and
sea turtles and slow down or stop their vessel to avoid striking protected species.

2. When whales are sighted, maintain a distance of 91 m (300 ft) or greater from the
whale. If the whale is believed to be a North Atlantic right whale, the vessel must
maintain a minimum distance of 457 m (1,500 ft) from the animal (50 CFR 224.103).

3. When sea turtles or small cetaceans are sighted, the vessel must maintain a distance
of 45 m (150 ft) or greater whenever possible.

4. When cetaceans are sighted while a vessel is underway, the vessel must remain
parallel to the animal’s course whenever possible. The vessel must avoid excessive
speed or abrupt changes in direction until the cetacean has left the area.

5. Reduce vessel speed to 10 knots (kn) (18.5 km/h) or less when mother/calf pairs,
pods, or large assemblages of cetaceans are observed near an underway vessel, when
safety permits. A single cetacean at the surface may indicate the presence of
submerged animals in the vicinity of the vessel; therefore, precautionary measures
should always be exercised.

6. Whales may surface in unpredictable locations or approach slowly moving vessels.
When animals are sighted in the vessel’s path or in close proximity to a moving
vessel, the vessel must reduce speed and shift the engine to neutral. The engines
must not be engaged until the animals are clear of the area.

7. Vessel crews would be required to report sightings of any injured or dead marine
mammals or sea turtles to BOEM and NMFS within 24 hr, regardless of whether the
injury or death was caused by their vessel.

In addition, vessel operators would be required to comply with NMFS marine mammal and sea turtle
viewing guidelines for the Northeast Region (USDOC, NMFS [2011b] for surveys offshore Delaware,



2-8 Atlantic G&G Programmatic EIS

Maryland, or Virginia) or the Southeast Region (USDOC, NMFS [2011c] for surveys offshore North
Carolina, South Carolina, Georgia, or Florida) or combined guidance if recommended by NMFS. These
measures are meant to reduce the potential for vessel harassment or collision with marine mammals or sea
turtles regardless of what activity a vessel is engaged in.

The guidance will also incorporate NMFS Compliance Guide for the Right Whale Ship Strike
Reduction Rule (50 CFR 224.105), which limits vessel speed to 18.5 km/h (10 kn) in the Mid-Atlantic
and Southeast U.S. SMAs for North Atlantic right whales during migration (Figure 2-2). Vessel speed
restrictions in these areas are in effect between November 1 and April 30 in the Mid-Atlantic and between
November 15 and April 15 in the Southeast U.S.

2.1.2.5. Guidance for Marine Debris Awareness

All authorizations for shipboard surveys would include guidance for marine debris awareness. The
guidance would be similar to BSEE’s NTL 2012-GO1 (“Marine Trash and Debris Awareness and
Elimination”) (USDOI, BSEE, 2012). All vessel operators, employees, and contractors actively engaged
in G&G surveys must be briefed on marine trash and debris awareness elimination as described in this
NTL except that BSEE will not require applicants to undergo formal training or post placards. The
applicant would be required to ensure that its employees and contractors are made aware of the
environmental and socioeconomic impacts associated with marine trash and debris and their
responsibilities for ensuring that trash and debris are not intentionally or accidentally discharged into the
marine environment where it could affect protected species. The above referenced NTL provides
information that applicants may use for this awareness training.

2.1.2.6. Avoidance of Sensitive Seafloor Resources

A Dbasic mitigation philosophy for BOEM is to mitigate by avoidance. That is, this Agency must
know enough about the nature of the seafloor area where activities are proposed so that the activities can
be moved or offset to another area if sensitive resources are already there. This principle applies to
sensitive cultural resources such as shipwrecks and prehistoric archaeological resources as well as
sensitive benthic communities, and it applies to G&G activities in all three program areas.

2.1.2.6.1. Avoidance and Reporting Requirements for Historic and Prehistoric Sites

The BOEM and BSEE would require site-specific information regarding potential archaeological
resources prior to approving any G&G activities involving seafloor-disturbing activities or placement of
bottom-founded equipment or structures in the AOI. The BOEM and BSEE would use this information to
ensure that physical impacts on archaeological resources do not take place.

All authorizations for G&G activities that involve seafloor-disturbing activities would include
requirements for operators to report suspected historic and prehistoric archaeological resources to the
BOEM and BSEE and take precautions to protect the resource. The requirements are expected to be
similar to NTL 2005-G07 (“Archaeological Resource Surveys and Reports”) (USDOI, MMS, 2005), the
enforcement for which is shared between BOEM and BSEE. The BOEM and BSEE also require
reporting and avoidance for any previously undiscovered suspected archaeological resource and
precautions to protect the resource from operational activities while appropriate mitigation measures are
developed. Regulations have been promulgated based on the NHPA (16 U.S.C. 470 et seq.), especially
Sections 106 and 110; the Archaeological Resources Protection Act (ARPA) of 1979 (16 U.S.C. 470),
which prohibits the excavation and removal of items of archaeological interest from Federal lands without
a permit; and the Antiquities Act of 1906 (16 U.S.C. 431). Under the oil and gas regulations,
archaeological resource surveys are required as by 550.203(0), 550.204(s), and 550.1007(a)(5), and an
archaeological resource report is required by 550.203(b)(15), 550.204(b)(8)(v)(A), and 550.1007(a)(5).
These existing regulations are applicable to all oil and gas-related G&G operations that involve
seafloor-disturbing activities, including coring, grab sampling, and placement of bottom cables or nodes.
Equivalent information needs to be provided for renewable energy and marine minerals programs,
although equivalent regulations do not expressly exist for renewable energy or for marine minerals. The
equivalent is provided through guidance, supported by regulation and/or statutory authority (see
NHPA Section 106, OCSLA, and 30 CFR 585 and 580).
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If an operator discovers any archaeological resource while conducting operations authorized under a
lease or pipeline right-of-way, operations within or that may affect the discovery must be immediately
halted and the discovery reported to the BOEM and BSEE. If the BOEM determines that the resource is
significant, based on criteria under the NHPA, the BSEE, in consultation with BOEM, will direct how the
resource is to be protected during operations and activities. If BOEM determines that the resource is not
significant, BOEM will so advise the BSEE. The BSEE informs the operator when operations may
resume (30 CFR 250.194).

2.1.2.6.2. Avoidance Requirements for Sensitive Benthic Communities

The BOEM will require site-specific information regarding sensitive benthic communities (including
hard/live bottom areas, deepwater coral communities, and chemosynthetic communities) prior to
approving any G&G activities involving seafloor-disturbing activities or placement of bottom-founded
equipment or structures in the AOIL. All authorizations for seafloor-disturbing activities would be subject
to restrictions to protect corals and hard/live bottom resources, including requirements for mapping and
avoidance, as well as pre-deployment photographic surveys of areas where bottom-founded
instrumentation and appurtenances are to be deployed.

The BOEM has not designated specific benthic locations for avoidance in the AOI. However, likely
areas for avoidance would include known hard/live bottom areas, known deepwater coral locations
including Lophelia and Oculina coral sites, deepwater coral Habitat Areas of Particular Concern
(HAPCs), deepwater Marine Protected Areas (MPAs), Gray’s Reef NMS, the Charleston Bump area, and
the walls of submarine canyons. These benthic features are discussed in Chapter 4.2.1.1.2 of the Draft
Programmatic EIS. All authorizations for G&G surveys proposed within or near these areas would be
subject to the review noted above to facilitate avoidance.

The BOEM has not developed specific buffer zones for sensitive benthic communities in the Atlantic,
but it is expected that they would be similar to those that BOEM uses in the Gulf of Mexico, where the
locations of many sensitive bottom communities are known and there is a long history of bottom
surveying in association with oil and gas exploration and production. In the Gulf of Mexico, sensitive
benthic features in water depths less than 300 m (~1,000 ft) are protected by NTL 2009-G39
(“Biologically-Sensitive Underwater Features and Areas”) (USDOI, MMS, 2009a), and features in greater
water depths are protected by NTL 2009-G40 (“Deepwater Benthic Communities”) (USDOI, MMS,
2009b). Large topographic features such as the Flower Garden Banks and similar offshore “banks” are
defined by “No Activity Zones” where no bottom-disturbing activity may take place within 152 m
(500 ft). No seafloor-disturbing activities can occur within 30 m (100 ft) of “pinnacle trend” hard/live
bottom features that have vertical relief of 2.4 m (8 ft) or more. Avoidance of low-relief hard/live bottom
features is required but no buffer distance is specified; plans proposing activities near these areas must
include survey coverage extending to 1,000 m (3,280 ft) from the location of proposed bottom-disturbing
activity. For high-density deepwater benthic communities (including chemosynthetic and deepwater coral
communities), setbacks are required of 610 m (2,000 ft) for drilling discharge locations and 76 m (250 ft)
from the location of all other proposed seafloor disturbances. The application of similar setbacks as
default buffer zones would be expected when G&G activities take place in the AOL

2.1.2.7. Guidance for Activities in or Near National Marine Sanctuaries

There are two NMSs within the AOI: Monitor and Gray’s Reef (see Chapter 4.2.11.1.1 for brief
descriptions). The BOEM would not authorize seafloor-disturbing activities within the boundaries of an
NMS. Seafloor-disturbing activities proposed near the boundaries of an NMS would be assigned a
setback distance as a condition of permit approval to be determined at the time the action is before BOEM
and in consultation with the Sanctuary Manager. Setbacks of 152 m (500 ft) for seafloor-disturbing
activities would be expected that could be modified by consultations with NOAA under the NMSA for
specific activities in proximity to an NMS. Chapter 1.6.15 provides information about the NMSA
consultation process.

All BOEM authorizations for G&G activities would include instructions to minimize impacts on
NMS resources. Operators proposing to conduct activities within or near the boundaries of Monitor NMS
or Gray’s Reef NMS would be instructed to exercise caution to ensure that such activities do not endanger
any other users of the Sanctuary. Additionally, if proposed activities involve seafloor-disturbing activities
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near an NMS or moving the surface marker buoys for the Sanctuary, the operator would be required to
contact the Sanctuary Manager for instructions.

Existing Federal regulations for Monitor NMS (15 CFR 922.61) prohibit certain activities including
(but not limited to) anchoring, stopping, remaining, or drifting without power at any time; any type of
subsurface salvage or recovery operation; diving of any type, whether by an individual or by a
submersible; lowering below the surface of the water any grappling, suction, conveyor, dredging or
wrecking device; detonating below the surface of the water any explosive or explosive mechanism;
drilling or coring the seabed; lowering, laying, positioning or raising any type of seabed cable or
cable-laying device; trawling; or discharging waster material into the water in violation of any Federal
statute or regulation.

Existing Federal regulations for Gray’s Reef NMS (15 CFR 922.92) prohibit certain activities
including (but not limited to) anchoring; dredging; drilling; using explosives; breaking, damaging, or
removing any bottom formation; constructing structures; constructing, placing, or abandoning any
structure, material, or other matter on the submerged lands of the Sanctuary; and discharging or
depositing any material or other matter except fish or fish parts, bait, or chumming materials, effluent
from marine sanitation devices, and vessel cooling water. Under a new regulation that went into effect
December 4, 2011, the southern third of the NMS is now a research area where fishing and diving is
prohibited, but vessels are allowed to travel across the area as long as they do not stop (Federal Register,
2011b; USDOC, ONMS, 2011).

2.1.2.8. Guidance for Military and NASA Coordination

All authorizations for permitted activities would include guidance for military and NASA
coordination. The guidance would be similar to NTL 2009-G06 (“Military Warning and Water Test
Areas”) (USDOI, MMS, 2009c). All vessel operators and contractors actively engaged in G&G surveys
and permitted activities would be required to establish and maintain early contact and coordination with
the appropriate military range complex or command headquarters or NASA point of contact in order to
avoid or minimize conflicts with potentially hazardous military operations. In addition, the installation,
location and planned periods of operation for any structures or surface uses would be subject to BOEM
approval. Depending on the time and place for the activity, the vessel operator may be required to enter
into a formal Operating Agreement that delineates the specific requirements and operating parameters for
the proposed activities when determined necessary by military or NASA contacts.

2.1.3. Summary of Impacts

Impacts associated with Alternative A are discussed in Chapter 4.2 and summarized by resource in
the following sections. A comparative summary of impacts is presented in Table 2-2.

The impact analysis for each resource was organized by impact-producing factor (IPF). The
following IPFs were analyzed: active acoustic sound sources; vessel and equipment noise; vessel traffic;
aircraft traffic and noise; vessel exclusion zones; trash and debris; seafloor disturbance; drilling
discharges; onshore support activities; and accidental fuel spills.

Table 2-2 and the impact summary text use the following impact categories:

Negligible: Little or no measurable/detectable impact.
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.

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

These general significance categories were tailored as needed to evaluate impacts of each relevant
IPF on each resource.
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2.1.3.1. Impacts on Benthic Communities (Chapter 4.2.1)

The main IPF for benthic communities is seafloor disturbance, other relevant IPFs include drilling
discharges, active acoustic sound sources, trash and debris, and accidental fuel spills.

Impacts of Seafloor Disturbance and Drilling Discharges

Several types of G&G survey activities (e.g., bottom sampling, drilling of deep stratigraphic and
shallow test wells, placement of bottom-founded equipment or structures) could physically disturb the
seafloor and result in localized burial or crushing of soft bottom benthic organisms. In addition, drilling
discharges from drilling of deep stratigraphic and shallow test wells could result in localized smothering
and burial of benthic communities. The total area of seafloor disturbance in soft bottom areas would be a
negligible percentage of the benthic habitat in the AOI. Because BOEM would require prior approval of
any G&G activities involving seafloor-disturbing activities, drilling discharges, or placement of
bottom-founded equipment or structures, impacts on sensitive benthic communities such as coral,
hard/live bottom, chemosynthetic, and deepwater canyon communities are expected to be avoided.
Impacts of seafloor disturbance under Alternative A are expected to be negligible to minor, and impacts
of drilling discharges are expected to be negligible.

Impacts of Active Acoustic Sound Sources

Most marine invertebrates do not have sensory organs that can perceive sound pressure, although
many have tactile hairs or sensory organs that are sensitive to disturbances such as those caused by
hydroacoustic equipment. However, the limited available data assessing physiological effects or
biochemical responses of marine invertebrates to underwater noise indicate that serious pathological and
physiological effects are unlikely. Impacts of active acoustic sound sources on benthic communities are
expected to be negligible.

Impacts of Trash and Debris

Benthic impacts of trash and debris deposition on the seafloor are expected to be avoided through
vessel operators’ compliance with USCG and USEPA regulations. In addition, all authorizations for
shipboard surveys would include BSEE guidance for marine debris awareness. Therefore, benthic
community impacts from trash and debris are expected to be negligible.

Impacts of Accidental Fuel Spills

An accidental event could result in release of fuel or diesel by a survey vessel. Based on USCG spill
statistics, a spill scenario was developed that assumes a diesel spill volume ranging from 1.2 to 7.1 bbl.
A fuel spill would be expected to float, disperse, and weather on the sea surface. Although particulate
matter contaminated with diesel fuel could sink through the water column, given the small size of the spill
and the loss of most spilled fuel through evaporation and dispersion, a small fuel spill would be unlikely
to reach the seafloor or contaminate bottom sediments. Impacts on benthic communities would be
expected to be negligible.

2.1.3.2. Impacts on Marine Mammals (Chapter 4.2.2)

Relevant IPFs for marine mammals are active acoustic sound sources, vessel and equipment noise,
vessel traffic, aircraft traffic and noise, trash and debris, and accidental fuel spills.

Impacts of Active Acoustic Sound Sources

The proposed action includes extensive seismic airgun surveys for oil and gas exploration and
development, as well as HRG surveys in both the renewable energy and marine minerals programs.
Airguns used during seismic surveys produce acoustic pulses that are within the hearing range of all
marine mammals. HRG surveys for renewable energy and marine minerals sites typically would use only
electromechanical sources such as side-scan sonars, boomer and chirp subbottom profilers, and
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multibeam depth sounders, some of which are expected to be beyond the functional hearing range of
marine mammals or would be detectable only at very close range. Detailed characteristics of active
acoustic sound sources are described in Appendix D.

Based on the scope of the proposed action, seismic airgun surveys and non-airgun HRG surveys
could affect individuals from all marine mammal species within the AOI except the West Indian manatee
and the three pinniped species (gray seal, harbor seal, and hooded seal), which are considered extralimital
and are unlikely to be affected.

Incidental take of marine mammals was estimated for the proposed action scenario using the Acoustic
Integration Model (AIM), which is a 4D, individual-based, Monte Carlo statistical model designed to
predict the exposure of receivers to any stlmulus propagating through space and time (Appendix E). The
modeling used both the current NMFS criteria for Level A and Level B harassment, as well as the
Southall et al. (2007) criterion for injury (Level A harassment). The NMFS currently uses precautionary
thresholds that would indicate when the potential for Level A or Level B harassment cannot be dismissed.
Under NMFS criteria, marine mammals exposed to impulsive sounds at or above 180 dB re 1pPa (rms)
(for cetaceans) or 190 dB re 1uPa (rms) (for pinnipeds) are considered to have been taken by Level A
(i.e., injurious) harassment. Behavioral harassment (Level B) would occur when marine mammals are
exposed to sounds at or above 160 dB re 1puPa (rms) for pulsed sounds (e.g., airgun pulses) and 120 dB
re 1pPa (rms) for non-pulsed sound (e.g., ship noise).

Southall et al. (2007) proposed that the lowest sound exposure levels (SELs) that mlght elicit slight
auditory injury from 1mpulswe sounds (e.g., airgun pulses) are 198 dB re 1 pPa’-s in cetaceans
and 186 dB re 1 pPa’s in the more sensitive pinnipeds. Corresponding values for nonpulse sounds
(e.g., side-scan sonars, boomer and chirp subbottom profilers, multibeam depth sounders, etc.) are 215 dB
re 1 |.1Pa2-s in cetaceans and 203 dB re 1 pPa’~s in pinnipeds. Southall et al. (2007) also concluded that
receipt of an instantaneous flat-weighted peak pressure exceeding 230 dB re 1 puPa (peak) for cetaceans or
218 dB re 1 pPa (peak) for pinnipeds might also lead to auditory injury even if the aforementioned SEL
criterion was not exceeded. The Southall et al. (2007) criteria are not currently used by NMFS within the
framework of the MMPA.

Seismic Airgun Surveys

For seismic airgun surveys, modeling of incidental take was conducted using the AIM as explained in
Appendix E. Total numbers of Level A and Level B incidental takes were estimated for each year
included in the 2012-2020 time period covered by the Programmatic EIS. The modeling predicts Level A
harassment of all marine mammal species except the West Indian manatee and the three pinnipeds (all
values are zero due to low densities in the AOI). Using NMFS 180-dB criterion, the five species with the
highest numbers of annual Level A takes are estimated to be:

bottlenose dolphin (0-11,748 individuals/year);
short-beaked common dolphin (0-6,147 individuals/year);
Atlantic spotted dolphin (0-5,848 individuals/year);
short-finned pilot whale (0-4,631 individuals/year); and
striped dolphin (0-3,993 individuals/year).

Using the Southall et al. (2007) criteria, estimated Level A takes are much lower, with the following
top five species:

Atlantic spotted dolphin (0-1,496 individuals/year);
striped dolphin (0-1,020 individuals/year);

Risso’s dolphin (0-731 individuals/year);

pantropical spotted dolphin (0-263 individuals/year); and
short-beaked common dolphin (0-225 individuals/year);

The modeling also predicts Level B harassment of all marine mammal species except the West Indian
manatee and the three pinnipeds. Using NMFS 160-dB criterion, the five species with the highest annual
Level B take estimates are:
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bottlenose dolphin (0-1,151,442 individuals/year);
short-beaked common dolphin (0-602,424 individuals/year);
Atlantic spotted dolphin (0-573,121 individuals/year)
short-finned pilot whale (0-453,897 individuals/year); and
striped dolphin (0-391,376 individuals/year);

Seven marine mammal species that occur in the AOI are federally listed as endangered species (North
Atlantic right whale, blue whale, fin whale, sei whale, humpback whale, sperm whale, and West Indian
manatee). The modeling predicts Level A and B incidental takes of all species except the West Indian
manatee. Of the endangered species, the humpback whale has the highest estimated numbers of both
Level A takes (up to 12 individuals/year using the 180-dB criterion and up to 6 individuals/year using the
Southall et al. [2007] criterion) and Level B takes (up to 1,131 individuals/year using the
160-dB criterion).

The modeling also predicts the possibility of a small number of Level A incidental takes of
North Atlantic right whales, including 0-2 individuals/year using the 180-dB criterion and <1 individual
using the Southall et al. (2007) criterion. However, most Level A incidental takes predicted by the
modeling are expected to be avoided, as explained in the next paragraph. Level B incidental takes are
estimated to range from 0 to 476 individuals/year. The proposed action includes a time-area closure for
North Atlantic right whales that has been factored into the incidental take calculations. It reduces
estimated Level A and Level B incidental takes of North Atlantic right whales by about 67 percent
(as compared with no time-area closures).

The Level A incidental takes predicted by the AIM modeling do not take into account the operational
mitigation measures included in the seismic airgun survey protocol to ensure that marine mammals are
not present within the 180-dB exclusion zone. Although these measures are not expected to be
100 percent effective, they are expected to significantly reduce the risk of Level A harassment to marlne
mammals. The exclusmn zone could extend up to 2.1 krn (1.3 mi) from a large airgun array (5,400 in’)
and up to 186 m (610 ft) from a small airgun array (90 in®). If the operational mitigation measures were
100 percent successful, then all Level A harassment of marine mammals would be avoided. The BOEM
expects that mitigation measures would not be 100 percent effective, and therefore there is the potential to
expose some animals to sound levels exceeding the 180-dB criterion, which would constitute Level A
harassment and could result in injury. The operational mitigation measures during seismic airgun surveys
would not fully prevent Level B harassment (as deﬁned by the 160-dB zone), which could extend up to
15 km (9.3 mi) from a large airgun array (5,400 in®) and up to 3 km (1.9 mi) from a small airgun array
(90 in’), depending on the geographlc location and season modeled.

In conclusion, seismic airgun surveys have the potential to result in both Level A and Level B
harassment of marine mammals. No mortalities would be expected because there has been no observation
of direct physical injury or death to marine mammals from airguns. However, Level A incidental takes of
nearly all marine mammal species in the AOI are predicted by the modeling. Although these impacts are
expected to be avoided to the maximum extent practicable through the mitigation measures included in
the proposed action, the mitigation would not be 100 percent effective and therefore there would be the
possibility of numerous Level A takes. The most likely and extensive effects of underwater noise on
marine mammals are behavioral responses (Level B harassment). Most acoustic impacts on North
Atlantic right whales (and some impacts on most other marine mammals) are expected to be avoided by
the right whale time-area closure included in the proposed action. Manatees and pinnipeds are unlikely to
come into contact with active acoustic sound sources, and no acoustic harassment is expected for those
species. Due to the spatial and temporal extent of the surveys in the proposed action, the total number of
Level B harassments predicted, and the likelihood that some degree of Level A harassment would not be
prevented, overall impacts on marine mammals from seismic airgun surveys are expected to be
moderate.

Non-Airgun HRG Surveys

HRG surveys for renewable energy and marine minerals sites typically would use only
electromechanical sources such as side-scan sonars, boomer and chirp subbottom profilers, and
multibeam depth sounders. Detailed characteristics of representative electromechanical sources selected
for this analysis are described in Appendix D. Boomer pulses are expected to be within the hearing range
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of all marine mammals. However, the operating frequency of the representative multibeam system
(240 kHz) is above the hearing range of all cetaceans. For side-scan sonar, the 100 kHz operating
frequency is within the hearing range of mid- and high-frequency cetaceans, but the 400 kHz frequency is
above the range of all groups. For the chirp subbottom profiler, the 3.5 kHz and 12 kHz frequencies are
within the hearing range of all cetaceans, but the 200 kHz is above their hearing range. Frequencies
emitted by individual equipment may differ from these representative systems selected for programmatic
analysis.

For non-airgun HRG surveys, modeling of incidental take was conducted using the AIM as explained
in Appendix E. The modeling predicts low numbers of Level A harassment for all marine mammal
species except the West Indian manatee and the three pinnipeds (all values are zero due to low densities in
the AOI). Using NMFS 180-dB criterion, the five species with the highest numbers of estimated Level A
takes are:

bottlenose dolphin (1-6 individuals/year);
short-beaked common dolphin (1-4 individuals/year);
Atlantic spotted dolphin (1-5 individuals/year);
short-finned pilot whale (0-2 individuals/year); and
striped dolphin (0-2 individuals/year).

Using the Southall et al. (2007) criteria, estimated Level A takes are lower for most species, but the
top five species are similar:

Atlantic spotted dolphin (0-7 individuals/year);
short-beaked common dolphin (0-5 individuals/year);
bottlenose dolphin (0-2 individuals/year);

Risso’s dolphin (0-2 individuals/year); and

striped dolphin (0-1 individuals/year).

The modeling also predicts Level B harassment of all of the marine mammal species except the West
Indian manatee and the three pinnipeds. Using NMFS 160-dB criterion, the five species with the highest
annual Level B take estimates are:

bottlenose dolphin (92-632 individuals/year);

Atlantic spotted dolphin (119-490 individuals/year)
short-beaked common dolphin (119-379 individuals/year);
short-finned pilot whale (1-227 individuals/year); and
Risso’s dolphin (9-170 individuals/year).

For the non-airgun HRG surveys, all seven of the endangered marine mammals are predicted to have
essentially zero Level A incidental takes using both NMFS 180-dB criterion and the Southall et al. (2007)
criteria. Of the endangered species, the highest estimated Level B incidental takes are estimated for the
sperm whale (0-12 individuals/year). All of the endangered mysticete whales have estimated Level B
incidental takes of <1 individual/year, with the highest being North Atlantic right whale
(0.19-0.87 individuals/year).

In conclusion, it is expected that there would be little or no Level A harassment resulting from
non-airgun HRG surveys, based on the model predictions and the mitigation included in the proposed
action. Depending on the operating frequencies and source levels of the electromechanical sources used
for a particular survey, the underwater noise may be above the hearing range of marine mammals or
detectable only at very close range. The most likely and extensive effects of HRG surveys on marine
mammals would be behavioral responses (Level B harassment). Most acoustic impacts on North Atlantic
right whales (and some impacts on most other marine mammals) are expected to be avoided by the right
whale time-area closure included in the proposed action. Manatees and pinnipeds are unlikely to come
into contact with active acoustic sound sources, and no acoustic harassment is expected for those species.
Because most or all Level A harassment would likely be avoided and because of the low numbers of
Level B harassments predicted, overall impacts on marine mammals from non-airgun HRG surveys are
expected to be minor.
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Impacts of Vessel and Equipment Noise

Vessel noise has been observed to elicit a variety of behavioral responses in marine mammals. It is
conservative to assume that noise associated with geophysical survey vessels may, in some cases, elicit
behavioral changes in individual marine mammals that are in proximity to these vessels. These
behavioral changes may include evasive maneuvers such as diving or changes in swimming direction
and/or speed. For most of the time that seismic survey vessels are underway, they would be operating
their airguns or other active acoustic sound sources; under these conditions, Level B incidental takes have
already been accounted for in the impact analysis. During those periods when active acoustic sound
sources are not operating, the potential for Level B harassment from vessel noise remains. The proposed
action includes a time-area closure for all G&G surveys using airguns in the right whale critical habitat
and SMAs from November 15 through April 15. Authorization for renewable energy or marine mineral
HRG (non-airgun) surveys in critical habitat area and in the Mid-Atlantic and Southeast SMAs for the
North Atlantic right whale may include additional mitigation and monitoring requirements to avoid or
reduce impacts on right whales. These measures would be expected to reduce vessel-related noise
impacts on this species during its seasonal migration and calving/nursing periods. The time-area closure
would also reduce impacts on other marine mammals during these time periods. Based on the proposed
volume of vessel traffic associated with project activities within the AOI and the presumption that marine
mammals within the AOI are familiar with common vessel-related noises, the effects of vessel noise on
marine mammals are expected to be negligible to minor.

Other sound sources associated with the proposed activity include drilling-related equipment noise
during the completion of up to three COST wells and up to five shallow test wells during the time period
of the Programmatic EIS. These noise sources may elicit alterations of behavior, i.e., changes in
swimming direction or speed. However, considering the small number of drilling operations, the
continuous nature of sounds produced during these activities, and the mitigation measures in place for
Alternative A, it is expected that the noise impacts on marine mammals would be minor.

Impacts of Vessel Traffic

Marine mammals are vulnerable to vessel strikes. Under the proposed action, all authorizations for
shipboard surveys would include guidance for vessel strike avoidance (see Chapter 2.1.2). Considering
the mitigation measures that would be in place, G&G survey vessels are unlikely to strike marine
mammals. Seismic survey vessels, which account for most of the vessel traffic in the proposed action,
travel slowly during surveys. A typical towing speed is 4.5 kn (8.3 km/hr), much slower than the speeds
reported to cause most serious or lethal injuries. Also, seismic survey vessels are towing active acoustic
sound sources (airguns) that are detectable by most marine mammals. In addition, during surveys, waters
surrounding survey vessels would be visually monitored by protected species observers for marine
mammals and turtles. During transit to and from shore bases, seismic survey vessels and other G&G
survey vessels are expected to travel at greater speeds. However, these vessel movements would be
subject to BSEE guidance for vessel strike avoidance, and vessels would be required to reduce speed in
certain areas to comply with the Right Whale Ship Strike Reduction Rule. Vessel traffic impacts are
expected to be negligible.

Impacts of Aircraft Traffic and Noise

The proposed action scenario includes one or two aeromagnetic surveys and the possibility of
helicopter traffic in support of drilling of deep stratigraphic and shallow test wells. Aircraft generate
noise from their engines, airframe, and propellers, and the physical presence of low-flying aircraft can
disturb marine mammals because of both the noise and the visual disturbance. Levels of noise received
underwater from passing aircraft depend on the aircraft’s altitude, the aspect (direction and angle) of the
aircraft relative to the receiver, receiver depth and water depth, and seafloor type. Because of these
physical variables and the expected airspeed, exposure of individual marine mammals to aircraft-related
noise (including both airborne and underwater noise) would be expected to be brief in duration.
Considering the relatively low level of aircraft activity included in the proposed action, along with the
short duration of potential exposure noise and visual disturbance, potential impacts from this activity are
expected to be negligible to minor.
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Impacts of Trash and Debris

Marine debris poses two types of negative impacts on marine mammals: entanglement and ingestion.
Entanglement is a far more likely cause of mortality to marine mammals than ingestion. Entanglement is
most common in pinnipeds, less common in mysticete cetaceans, and rare among odontocete cetaceans.
Entanglement data for mysticete cetaceans may reflect a high interaction rate with active fishing gear
rather than marine debris.

Impacts on marine mammals from discarded trash and debris are expected to be avoided through
vessel operators’ compliance with USCG and USEPA regulations. In addition, all authorizations for
shipboard surveys would include BSEE guidance for marine debris awareness. Therefore, impacts are
expected to be negligible.

Impacts of Accidental Fuel Spills

An accidental event could result in release of fuel or diesel by a survey vessel. Based on USCG spill
statistics, a spill scenario was developed that assumes a diesel spill volume ranging from 1.2 to 7.1 bbl.
A fuel spill would be expected to float, disperse, and weather on the sea surface.

Diesel fuel released accidentally into the marine environment may affect marine mammals through
various pathways: direct contact, inhalation of volatile components, ingestion (directly or indirectly
through the consumption of fouled prey species), and (for Mysticetes) impairment of feeding by fouling
of baleen. Cetacean skin is highly impermeable and is not seriously irritated by brief exposure to diesel
fuel; direct contact is not likely to produce a significant impact.

A small fuel spill would not be likely to result in the death or life-threatening injury of individual
marine mammals, or the long-term displacement of these animals from preferred feeding or breeding
habitats or migratory routes. It is expected that marine mammals would avoid areas with heavy fuel
sheen, and the fuel would disperse and weather rapidly. The impacts would be negligible to minor.

2.1.3.3. Impacts on Sea Turtles (Chapter 4.2.3)

Relevant IPFs for sea turtles are active acoustic sound sources, vessel and equipment noise, vessel
traffic, aircraft traffic and noise, trash and debris, and accidental fuel spills.

Impacts of Active Acoustic Sound Sources

The proposed action includes extensive seismic airgun surveys for oil and gas exploration and
development, as well as HRG surveys in both the renewable energy and marine minerals programs.
Airguns used during seismic surveys produce low-frequency acoustic pulses that are within the hearing
range of sea turtles. However, HRG surveys for renewable energy and marine minerals sites typically
would use only electromechanical sources such as side-scan sonars, boomer and chirp subbottom
profilers, and multibeam depth sounders. Acoustic signals from electromechanical sources other than
boomers are not likely to be detectable by sea turtles, and sea turtles are unlikely to hear boomer pulses
unless they are very near or beneath a survey vessel. Detailed characteristics of active acoustic sound
sources are described in Appendix D.

Based on the scope of the proposed action, seismic airgun surveys could affect individuals from all
sea turtle species within the AOI, potentially including hawksbill turtles within the southernmost part of
the AOI. Subadult and adult turtles may be more likely to be affected by seismic airgun noise than
post-hatchling turtles, due to the time that the former remain submerged and at depth. Post-hatchling
turtles generally reside at or near the sea surface and may be less likely to be injured by the sound field
produced by an airgun array. Seismic surveys in nearshore waters would affect a greater number of
individual turtles, particularly species other than leatherbacks. Deepwater surveys are likely to affect
fewer individual turtles but are more likely to affect leatherback turtles, particularly within areas of
upwelling where individuals may be found in feeding aggregations. Surveys conducted during summer
sea turtle nesting periods may affect greater numbers of adult turtles, particularly loggerhead, green, and
leatherback turtles, than surveys conducted during non-nesting periods.

Mitigation measures included in the seismic airgun survey protocol include ramp-up of airgun arrays,
visual monitoring of an exclusion zone by protected species observers, and startup and shutdown
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requirements (Chapter 2.1.2.2). These measures are expected to prevent injury to sea turtles by ensuring
that they are not present within an exclusion zone around the airgun array. The most likely impacts
would be short-term behavioral responses of individuals in proximity to airgun arrays. No deaths or
life-threatening injuries would be expected. In general, impacts of seismic airgun surveys on sea turtles
are expected to range from negligible to minor.

In most areas, seismic airgun surveys would not be expected to cause long-term or permanent
displacement of sea turtles from preferred coastal habitats. However, seismic airgun surveys off of
heavily used nesting beaches during the nesting season could temporarily displace breeding and nesting
adult turtles and potentially disrupt time-critical activities. Beaches of southeast Florida have been
identified as the most important nesting area for loggerhead turtles in the western hemisphere. The
northern segment of the Archie Carr National Wildlife Refuge (NWR) borders the AOI, and it has been
estimated that 25 percent of all loggerhead nesting in the U.S. occurs there. During the 2010 nesting
season, there were over 31,000 loggerhead nests in Brevard County, where the Archie Carr NWR is
located. It is likely that large numbers of sea turtles would be present in nearshore waters of Brevard
County during the nesting season from May 1 to October 31. Many adult females linger near the nesting
beaches before and between nesting events, resting under rocky ledges and outcrops in inner shelf waters
for periods of weeks. Depending on factors including the distance of the survey from shore (and local
factors such as seafloor topography and seafloor substrate that may affect the lateral propagation of
underwater sound), and the duration and intensity of survey effort in this area, breeding adults, nesting
adult females, and hatchlings could be exposed to airgun seismic survey-related sound exposures at levels
of 180 dB re 1 pPa or greater. Potential impacts could include auditory injuries or behavioral avoidance
that interferes with nesting activities. Hatchlings may be somewhat insulated from the most harmful
components of the propagated sound field because of their location at or near the sea surface. For surveys
offshore Brevard County during the nesting season, seismic airgun survey impacts on sea turtles are
expected to range from minor to moderate.

HRG surveys of renewable energy and marine minerals sites would use only electromechanical
sources such as side-scan sonar, boomer and chirp subbottom profilers, and multibeam depth sounders.
Acoustic signals from electromechanical sources other than the boomer are not likely to be detectable by
sea turtles, whose best hearing is mainly below 1,000 Hz. The effects from these sources on sea turtles
are expected to range from no effect to negligible, based on the audibility of the source to sea turtles.
The boomer has an operating frequency range of 200 Hz—16 kHz and so may be audible to sea turtles.
However, it has a very short pulse length and a low source level, with a 180-dB radius of less than 5 m
(16 ft) (Appendix C). Therefore, impacts on sea turtles from HRG surveys using only electromechanical
sources are expected to range from negligible to minor.

Impacts of Vessel and Equipment Noise

The G&G activities would generate vessel and equipment noise that could disturb sea turtles or
contribute to auditory masking. The most likely effects of vessel noise on sea turtles would include
behavioral changes and possibly auditory masking. Vessel noise is transitory and generally does not
propagate at great distances from the vessel. The source levels are too low to cause death, injury, or
threshold shifts. Because of the uncertain role of hearing in sea turtle ecology, it is unclear whether
masking would realistically have any effect on sea turtles. Behavioral responses to vessels have been
observed but are difficult to attribute exclusively to noise rather than to visual or other cues. It is
conservative to assume that noise associated with survey vessels may elicit behavioral changes in
individual sea turtles near these vessels. These behavioral changes may include evasive maneuvers such
as diving or changes in swimming direction and/or speed. This evasive behavior is not expected to
adversely affect these individuals or the population, and so the impacts are expected to be negligible.

Impacts of Vessel Traffic

The G&G survey vessels could strike and injure or kill sea turtles. Propeller and collision injuries to
sea turtles arising from their interactions with boats and ships are common and are identified as a threat in
several species’ recovery plans. However, all authorizations for shipboard surveys would include
guidance for vessel strike avoidance (Chapter 2.1.2). Seismic survey vessels, which account for most of
the project-related vessel traffic associated with Alternative A activities, survey at a speed of
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approximately 4.5 kn (8.3 km/hr). In addition, waters surrounding survey vessels on survey would be
monitored by protected species observers for the presence of sea turtles. During transit to and from shore
bases, seismic survey vessels and other G&G survey vessels are expected to travel at greater speeds.
However, these vessel movements would be subject to joint BOEM-BSEE guidance for vessel strike
avoidance, and vessels would be required to reduce speed in certain areas to comply with the Right Whale
Ship Strike Reduction Rule.

Because sea turtles spend most of their lives submerged, a collision between a project-related survey
vessel and a sea turtle within the AOI is unlikely. In addition, the risk of vessel strikes on sea turtles is
expected to be minimized due to: (1) the guidelines for vessel strike avoidance that would be part of all
authorizations for shipboard surveys under the proposed action; (2) the typical slow speed of seismic
survey vessels; and (3) the use of protected species observers to scan the sea surface around seismic
survey vessels. Vessel traffic impacts are expected to be negligible.

Impacts of Aircraft Traffic and Noise

The proposed action scenario includes one or two aeromagnetic surveys and the possibility of
helicopter traffic in support of drilling of deep stratigraphic and shallow test wells. Aircraft generate
noise from their engines, airframe, and propellers. Also, the physical presence of low-flying aircraft can
disturb sea turtles, particularly those on the sea surface. Behavioral responses to flying aircraft include
diving or rapid changes in swimming speed or direction. Levels of noise received underwater from
passing aircraft depend on the aircraft’s altitude, the aspect (direction and angle) of the aircraft relative to
the receiver, receiver depth and water depth, and seafloor type. Because of these physical variables and
the expected airspeed, exposure of individual sea turtles to aircraft-related noise (including both airborne
and underwater noise) would be expected to be brief in duration. Considering the relatively low level of
aircraft activity included in the proposed action, along with the short duration of potential exposure noise
and visual disturbance, potential impacts from this activity are expected to be negligible.

Impacts of Trash and Debris

Marine debris poses two types of negative impacts on sea turtles: entanglement and ingestion.
Entanglement is a far more likely cause of mortality to sea turtles than ingestion. Loggerhead turtles have
been found entangled in a wide variety of materials, including steel and monofilament line, synthetic and
natural rope, plastic onion sacks, and discarded plastic netting. However, monofilament fishing line
appears to be the principal source of entanglement for loggerheads in U.S. waters.

Impacts on sea turtles from discarded trash and debris are expected to be avoided through vessel
operators’ compliance with USCG and USEPA regulations. In addition, all authorizations for shipboard
surveys would include BSEE guidance for marine debris awareness. Therefore, impacts are expected to
be negligible.

Impacts of Accidental Fuel Spills

An accidental event could result in release of fuel or diesel by a survey vessel. Based on USCG spill
statistics, a spill scenario was developed that assumes a diesel spill volume ranging from 1.2 to 7.1 bbl.
A fuel spill would be expected to float, disperse, and weather on the sea surface.

Diesel fuel released accidentally into the marine environment may affect sea turtles through various
pathways including direct contact, inhalation of the fuel and its volatile components, and ingestion
(directly or indirectly through the consumption of fouled prey species). Several aspects of sea turtle
biology and behavior place them at risk, including lack of avoidance behavior, indiscriminate feeding in
convergence zones, and inhalation of large volumes of air before dives. Studies have shown that direct
exposure of sensitive tissues (e.g., eyes, nares, other mucous membranes) and soft tissues to diesel fuel or
volatile hydrocarbons may produce irritation and inflammation. Diesel fuel can adhere to turtle skin or
shells. Turtles surfacing within or near a diesel release would be expected to inhale petroleum vapors,
causing respiratory stress. Ingested diesel fuel, particularly the lighter fractions, can be acutely toxic to
sea turtles.

A small fuel spill would not be likely to result in the death or life-threatening injury of individual
turtles or hatchlings, or the long-term displacement of adult turtles from preferred feeding, breeding, or
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nesting habitats or migratory routes. It is unlikely that a small diesel fuel spill in the ocean would reach
turtle nests, which are usually positioned above the high tide line. Therefore, potential impacts on sea
turtles within the AOI are expected to range from negligible (if the fuel does not contact individual
turtles) to minor (if individual turtles encounter the dispersed windrows of the surface slick).

2.1.3.4. Impacts on Marine and Coastal Birds (Chapter 4.2.4)

Applicable IPFs for marine and coastal birds are active acoustic sound sources, vessel and equipment
noise, vessel traffic, aircraft traffic and noise, trash and debris, and accidental fuel spills.

Impacts of Active Acoustic Sound Sources

The primary potential for impact to marine and coastal birds from airguns and other active acoustic
sound sources is to seabirds and waterfowl that dive below the water surface. Only those species that
plunge dive are at risk of exposure to these sound sources. Investigations into the effects of airguns on
seabirds are extremely limited, but no mortality, injury, or effects on distribution or abundance have been
observed. Based on the downward directionality of the sound generated from airguns and the limited
study results available, it is expected that there would be no mortality or life-threatening injury and little
disruption of behavioral patterns or other non-injurious effects of any diving seabirds or waterfowl.
Underwater noise impacts on birds are expected to be negligible to minor for airguns and negligible for
noise from electromechanical sources.

Impacts of Vessel and Equipment Noise

Vessel traffic and vessel and equipment noise could cause a disturbance to breeding birds if a vessel
approached too close to a breeding colony. In general, G&G surveys would not occur close enough to
land to affect marine and coastal bird breeding colonies during survey activities. However, some survey
vessels (especially for renewable energy and marine minerals projects) would typically transit from a
shore base to offshore and return daily. The expectation is that this daily vessel transit would occur at one
of the shore bases identified or at other established ports, which have established transiting routes for
ingress and egress in the coastal areas and existing vessel traffic. Due to this existing vessel traffic, it is
not anticipated that marine and coastal birds would roost in adjacent areas, or if they did already roost
nearby, the addition of G&G survey vessels would not significantly increase the existing vessel traffic. In
addition, noise generated from the survey vessels would typically dissipate prior to reaching the coastline
and the nesting habitats of coastal birds. Impacts of vessel traffic and associated vessel and equipment
noise to marine and coastal birds would be negligible to minor.

Impacts of Aircraft Traffic and Noise

The proposed action scenario includes one or two aeromagnetic surveys and the possibility of
helicopter traffic in support of drilling of deep stratigraphic and shallow test wells. Aircraft generate
noise from their engines, airframe, and propellers, and the physical presence of low-flying aircraft can
disturb marine and coastal birds, including those on the sea surface as well as in flight. Behavioral
responses to flying aircraft include flushing the sea surface into flight or rapid changes in flight speed or
direction. These behavioral responses can cause collision with the survey aircraft. It is expected that
survey aircraft would follow Federal Aviation Administration (FAA) guidance recommending that
aircraft maintain an altitude of at least 610 m (2,000 ft) when flying over noise sensitive areas such as
parks, wildlife refuges, waterfowl areas, and wilderness areas. Considering the relatively low level of
aircraft activity included in the proposed action, it is expected that potential impacts from aircraft traffic
would be negligible to minor.

Impacts of Trash and Debris

Impacts of trash and debris to marine and coastal birds are expected to be avoided through vessel
operators’ compliance with USCG and USEPA regulations. In addition, all authorizations for shipboard
surveys would include BSEE guidance for marine debris awareness. Therefore, impacts on marine and
coastal birds from trash and debris are expected to be negligible.
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Impacts of Accidental Fuel Spills

An accidental event could result in release of fuel or diesel by a survey vessel. Based on USCG spill
statistics, a spill scenario was developed that assumes a diesel spill volume ranging from 1.2 to 7.1 bbl.
A fuel spill would be expected to float, disperse, and weather on the sea surface.

If the accidental fuel spill occurred in offshore waters, there is the potential for oceanic and pelagic
seabirds such as members of the Alcidae, Sulidae, Phaethontidae, Hydrobatidae, and Procellariidae
families to be directly and indirectly affected by spilled diesel fuel. Direct impacts would include oiling
of plumage and ingestion (resulting from preening). Indirect impacts could include oiling of foraging
habitats and displacement to secondary locations. Impacts are expected to be negligible to minor for
most bird species, but potentially negligible to moderate for listed species such as piping plover, roseate
tern, red knot, and Bermuda petrel.

2.1.3.5. Impacts on Fish Resources and Essential Fish Habitat (Chapter 4.2.5)

Relevant IPFs for fish resources and EFH are active acoustic sound sources, vessel and equipment
noise, seafloor disturbance, drilling discharges, and accidental fuel spills.

Impacts of Active Acoustic Sound Sources

Potential impacts of active acoustic sound sources (e.g., airguns) on fishes may include behavioral
responses, masking of biologically important sounds, temporary hearing loss, and physiological effects.
The proposed action includes extensive seismic airgun surveys and HRG surveys using electromechanical
sources. Based on the scope of the proposed action, it is possible that fishes near airgun array could be
exposed to sound levels that could result in temporary hearing loss. There is no permanent hearing loss in
fishes. The proposed action does not include any mitigation measures specifically designed to reduce
impacts on fishes, although ramp-up during seismic airgun surveys may provide an opportunity for fishes
near airgun arrays to avoid exposure to high sound pressure levels (SPLs). No mortality or injury is
expected in any case because there has been no observation of direct physical injury or death to fishes
from airguns. Impacts are expected to be minor.

Impacts of Vessel and Equipment Noise

All vessels produce underwater noise, and it is likely that fishes in the AOI have habituated to this
noise. Sound sources are below levels that can cause temporary hearing loss or injury. Masking and
short-term behavior modifications are possible effects. Impacts on fish behavior are expected to be
short-term and localized to areas of survey vessel activity; the effects would be minor.

Impacts of Seafloor Disturbance and Drilling Discharges

Several types of G&G survey activities (e.g., bottom sampling, drilling of deep stratigraphic and
shallow test wells, placement of bottom-founded equipment or structures) could physically disturb the
seafloor and result in localized impacts on demersal fishes and EFH. In addition, drilling discharges from
drilling of deep stratigraphic and shallow test wells could result in localized impacts. The total area
affected would be a negligible percentage of the benthic habitat in the AOI. Because BOEM would
require prior approval of any G&G activities involving seafloor-disturbing activities, drilling discharges,
or placement of bottom-founded equipment or structures, impacts on sensitive benthic communities such
as coral, hard/live bottom, chemosynthetic, and deepwater canyon communities are expected to be
avoided, including the associated demersal fishes and EFH. Impacts of seafloor disturbance and drilling
discharges are expected to be negligible.

Impacts of Accidental Fuel Spills

An accidental event could result in release of fuel or diesel by a survey vessel. Based on USCG spill
statistics, a spill scenario was developed that assumes a diesel spill volume ranging from 1.2 to 7.1 bbl.
A fuel spill would be expected to float, disperse, and weather on the sea surface.
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A small fuel spill at the sea surface could have an effect on fish resources and EFH. Numerous
federally managed species have pelagic eggs and larvae that would be at risk if they encountered a diesel
spill. The EFH most likely to be affected would be pelagic Sargassum. Drifting in windrows or mats,
Sargassum supports numerous fishes and invertebrates including the young of several federally managed
species such as greater amberjack, almaco jack, gray triggerfish, blue runner, dolphin, and wahoo.
However, because the exposure of spilled diesel fuel on early life stages and Sargassum is expected to last
for a day or less and have limited spatial extent, the impacts of a small accidental diesel fuel spill from
G&G activities would minor.

2.1.3.6. Impacts on Threatened or Endangered Fish Species (Chapter 4.2.6)

Marine fishes occurring in the AOI include two endangered species, one proposed threatened/
endangered species, and two candidate species. The smalltooth sawfish (Pristis pectinata) is an
endangered species occurring mainly in nearshore Florida waters. The shortnose sturgeon (Acipenser
brevirostrum) is an endangered anadromous species that inhabits rivers along the Atlantic coast but rarely
ventures into coastal marine waters. The Atlantic sturgeon (Acipenser oxyrinchus oxyrinchus) is a
proposed threatened/endangered species found in shelf waters (including areas offshore of Virginia and
North Carolina) during fall and winter months. Two anadromous species, the blueback herring (4/osa
aestivalis) and the alewife (4losa pseudoharengus), are candidate species currently undergoing a status
review to be listed as threatened.

Relevant IPFs for threatened or endangered fish species are active acoustic sound sources, vessel and
equipment noise, vessel traffic, trash and debris, seafloor disturbance, drilling discharges, and accidental
fuel spills.

Impacts of Active Acoustic Sound Sources

Due to their rare occurrence in the AOI, the smalltooth sawfish and shortnose sturgeon are unlikely to
be exposed to active acoustic sound sources, including airguns; impacts are expected to be negligible.
For similar reasons of limited distribution, potential impacts on alewife are expected to be minor. The
Atlantic sturgeon and blueback herring are more likely to be exposed to these sound sources due to their
distribution. Impacts would be similar to those discussed above for Fish Resources, including behavioral
responses, masking of biologically important sounds, temporary hearing loss, and physiological effects.
Sturgeons do not have any known structures in the auditory system that would enhance hearing, and their
hearing sensitivity is not very great. No mortality or injury is expected in any case because there has been
no observation of direct physical injury or death to fishes from airguns. Impacts on Atlantic sturgeon and
blueback herring are expected to be minor.

Impacts of Vessel Traffic and Vessel and Equipment Noise

Smalltooth sawfish, shortnose sturgeon, and Atlantic sturgeon are all demersal species that are
unlikely to be affected by vessel and equipment noise (negligible impact). Blueback herring and alewife
are more likely to be exposed to this noise source, but impacts are expected to be minor. Impacts from
vessel traffic per se on all five species are expected to be negligible.

Impacts of Trash and Debris

Impacts of trash and debris releases on the water column and benthic environment are expected to be
avoided through vessel operators’ compliance with USCG and USEPA regulations. In addition, all
authorizations for shipboard surveys would include BSEE guidance for marine debris awareness.
Therefore, impacts from trash and debris on threatened or endangered fishes are expected to be
negligible.

Impacts of Seafloor Disturbance and Drilling Discharges

Several types of G&G survey activities (e.g., bottom sampling, drilling of deep stratigraphic and
shallow test wells, placement of bottom-founded equipment or structures) could physically disturb the
seafloor and result in localized impacts on demersal fishes, which could include the three demersal
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species (smalltooth sawfish, shortnose sturgeon, and Atlantic sturgeon). In addition, drilling discharges
from drilling of deep stratigraphic and shallow test wells could result in localized smothering and burial
of benthic communities. The total area of seafloor disturbance in soft bottom areas would be a negligible
percentage of the benthic habitat in the AOI. Because BOEM would require prior approval of any G&G
activities involving seafloor-disturbing activities, drilling discharges, or placement of bottom-founded
equipment or structures, impacts on demersal fishes and their habitat are expected to be avoided. Impacts
of seafloor disturbance and drilling discharges are expected to be negligible for all of the listed fish
species.

Impacts of Accidental Fuel Spills

An accidental event could result in release of fuel or diesel by a survey vessel. Based on USCG spill
statistics, a spill scenario was developed that assumes a diesel spill volume ranging from 1.2 to 7.1 bbl.
A fuel spill would be expected to float, disperse, and weather on the sea surface.

The three listed demersal species (smalltooth sawfish, shortnose sturgeon, and Atlantic sturgeon) are
the least likely to be affected because a small fuel spill would be unlikely to reach the seafloor or
contaminate bottom sediments. Because of their life histories, none of the threatened or endangered fish
species would have sensitive eggs or larvae in the water column of the AOI where they would be exposed
to accidently spilled diesel fuel. Impacts of an accidental fuel spill are expected to be negligible for all
five of these species.

2.1.3.7. Impacts on Commercial Fisheries (Chapter 4.2.7)

Applicable IPFs for commercial fisheries are active acoustic sound sources, vessel traffic and vessel
exclusion zones, seafloor disturbance, and accidental fuel spills.

Impacts of Active Acoustic Sound Sources

Sounds from active acoustic sound sources such as airguns may result in behavioral changes in some
fishes. Anthropogenic sound can cause fishes to alter their movements or avoid certain areas. Fish
exposed to seismic airgun sound typically exhibit an initial startle response, followed by habituation to
the sound source and, after a period of time, resumption of normal behavior. Temporary avoidance of or
movement out of specific areas could result in a short-term, localized reduction in fish catch. The impacts
on commercial fisheries are expected to be minor.

Impacts of Vessel Traffic and Vessel Exclusion Zones

During seismic airgun surveys, vessel exclusion zones are maintained around the survey vessel(s) and
their towed airgun arrays. The vessel exclusion zones would be temporary, with the duration and areal
extent dependent on the type of activity. As an example, a typical vessel exclusion zone for a deep
penetration seismic airgun survey involving a towed array would be approximately 8.5 km (4.6 nmi) long
and 1.2 km (0.6 nmi) wide, covering a total of 1,021 ha (2,520 ac) of the sea surface. The length of time
that any particular point would be within the vessel exclusion zone would be about 1 hr. Prior to
conducting a seismic survey, operators would submit information to the local USCG office and the local
harbormaster for issuance of a Local Notice to Mariners. The Local Notice to Mariners would specify the
survey dates and locations and the recommended avoidance requirements. The G&G vessel traffic and
vessel exclusion zones may temporarily interrupt fishing activities, including setting of fishing gear. In
addition, survey vessel traffic has the potential to interfere with commercial fishing operations, especially
dredges, otter trawls, longlines, and purse seines. Any impacts would be localized and short-term and are
expected to be minor.

Impacts of Seafloor Disturbance

Seafloor disturbance could potentially affect commercial fisheries operations within the AOI,
specifically the potential for damage to bottom-founded fishing gear. However, most passive gears such
as traps, pots, and bottom longlines are well marked by surface buoys. The total area of seafloor
disturbance would be a negligible percentage of the seafloor area in the AOI. Because BOEM would
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require prior approval of any G&G activities involving seafloor-disturbing activities or placement of
bottom-founded equipment or structures, most impacts on commercial fishing gear and activities are
expected to be avoided. Impacts are expected to be negligible.

Impacts of Accidental Fuel Spills

An accidental event could result in release of fuel or diesel by a survey vessel. Based on USCG spill
statistics, a spill scenario was developed that assumes a diesel spill volume ranging from 1.2 to 7.1 bbl.
A fuel spill would be expected to float, disperse, and weather on the sea surface.

The impacts of an accidental fuel spill on commercial fisheries would depend on the location of the
spill, in addition to the meteorological and oceanographic conditions, which would affect the rate of
weathering and transport. Response vessel activity could temporarily interrupt commercial fishing
operations. However, given the small size of the spill in the proposed action scenario, a large-scale spill
response involving multiple vessels is not expected. Therefore, impacts on commercial fisheries activities
from a small diesel fuel spill are expected to be negligible.

2.1.3.8. Impacts on Recreational Fisheries (Chapter 4.2.8)

Applicable IPFs for recreational fisheries are active acoustic sound sources, vessel traffic, vessel
exclusion zones, and accidental fuel spills.

Impacts of Active Acoustic Sound Sources

Active acoustic sound sources such as airguns may result in behavioral changes in some fishes.
Anthropogenic sound can cause fishes to alter their movements or avoid certain areas. Fishes exposed to
seismic airgun sound typically exhibit an initial startle response, followed by habituation to the sound
source and, after a period of time, resumption of normal behavior. Temporary avoidance of or movement
out of specific areas could result in a short-term, localized reduction in fish catch. The impacts on
recreational fisheries are expected to be negligible to minor under Alternative A.

Impacts of Vessel Traffic

G&G survey vessel traffic may temporarily interrupt recreational fishing activities including the
possibility of a fishing vessel having to change course or temporarily depart from a preferred fishing
location. Any impacts would be localized and short-term and are expected to be negligible to minor.

Impacts of Vessel Exclusion Zones

During seismic airgun surveys, vessel exclusion zones are maintained around the survey vessel(s) and
their towed airgun arrays. The vessel exclusion zones would be temporary, with the duration and areal
extent dependent on the type of activity. As an example, a typical vessel exclusion zone for a deep
penetration seismic airgun survey involving a towed array would be approximately 8.5 km (4.6 nmi) long
and 1.2 km (0.6 nmi) wide, covering a total of 1,021 ha (2,520 ac) of the sea surface. The length of time
that any particular point would be within the vessel exclusion zone would be about 1 hr. Prior to
conducting a seismic survey, operators would submit information to the local USCG office and the local
harbormaster for issuance of a Local Notice to Mariners. The Local Notice to Mariners would specify the
survey dates and locations and the recommended avoidance requirements. The G&G vessel traffic and
vessel exclusion zones may temporarily interrupt fishing activities, including setting of fishing gear.
Impacts would be localized and short-term and are expected to be negligible.

Impacts of Accidental Fuel Spills

An accidental event could result in release of fuel or diesel by a survey vessel. Based on USCG spill
statistics, a spill scenario was developed that assumes a diesel spill volume ranging from 1.2 to 7.1 bbl.
A fuel spill would be expected to float, disperse, and weather on the sea surface.

The impacts of an accidental fuel spill on recreational fishing would depend on the location of the
spill, in addition to the meteorological and oceanographic conditions, which would affect the rate of
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weathering and transport. Response vessel activity could temporarily interrupt recreational fishing
activities. However, given the small size of the spill in the proposed action scenario, a large-scale spill
response involving multiple vessels is not expected. Therefore, impacts on recreational fisheries activities
from a small diesel fuel spill are expected to be negligible.

2.1.3.9. Impacts on Recreational Resources (Chapter 4.2.9)

Relevant IPFs for recreational resources are vessel exclusion zones, trash and debris, and accidental
fuel spills.

Impacts of Vessel Exclusion Zones

During seismic airgun surveys, vessel exclusion zones are maintained around the survey vessel(s) and
their towed airgun arrays. The vessel exclusion zones would be temporary, with the duration and areal
extent dependent on the type of activity. As an example, a typical vessel exclusion zone for a deep
penetration seismic airgun survey involving a towed array would be approximately 8.5 km (4.6 nmi) long
and 1.2 km (0.6 nmi) wide, covering a total of 1,021 ha (2,520 ac) of the sea surface. The length of time
that any particular point would be within the vessel exclusion zone would be about 1 hr. Prior to
conducting a seismic survey, operators would submit information to the local USCG office and the local
harbormaster for issuance of a Local Notice to Mariners. The Local Notice to Mariners would specify the
survey dates and locations and the recommended avoidance requirements. All impacts would be of short
duration, and potential impacts are rated as negligible.

Impacts of Trash and Debris

Impacts of trash and debris on recreational resources (e.g., trash washing up on beaches) are expected
to be avoided through vessel operators’ compliance with USCG and USEPA regulations. In addition, all
authorizations for shipboard surveys would include BSEE guidance for marine debris awareness. Impacts
from trash and debris on recreational resources are expected to be negligible to minor.

Impacts of Accidental Fuel Spills

An accidental event could result in release of fuel or diesel by a survey vessel. Based on USCG spill
statistics, a spill scenario was developed that assumes a diesel spill volume ranging from 1.2 to 7.1 bbl.
A fuel spill would be expected to float, disperse, and weather on the sea surface.

The impacts of an accidental fuel spill on recreational resources would depend on the location of the
spill, in addition to the meteorological and oceanographic conditions, which would affect the rate of
weathering and transport. Response vessel activity could temporarily interrupt recreational use of some
areas. However, given the small size of the spill in the proposed action scenario, a large-scale spill
response involving multiple vessels is not expected. Therefore, impacts on recreational resources from a
small diesel fuel spill are expected to be negligible to minor.

2.1.3.10.Impacts on Archaeological Resources (Chapter 4.2.10)

Relevant IPFs for archaeological resources are seafloor disturbance, drilling discharges, and
accidental fuel spills.

Impacts of Seafloor Disturbance and Drilling Discharges

Several types of G&G survey activities (e.g., anchoring, bottom sampling, drilling of deep
stratigraphic and shallow test wells, placement of bottom-founded equipment or structures) could
physically disturb the seafloor. In addition, drilling discharges from drilling of deep stratigraphic and
shallow test wells could result in localized sediment deposition on the seafloor. However, the BOEM
would require site-specific information regarding potential archaeological resources prior to approving
any G&G activities involving seafloor-disturbing activities, drilling discharges, or placement of
bottom-founded equipment or structures in the AOI. The BOEM would use this information to ensure
that impacts on archaeological resources are avoided. All authorizations for G&G activities that involve
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seafloor-disturbing activities would include requirements for operators to report suspected historic and
prehistoric archaeological resources to the BOEM and take precautions to protect the resource.
Therefore, impacts on archaeological resources would be negligible.

Impacts of Accidental Fuel Spills

An accidental event could result in release of fuel or diesel by a survey vessel. Based on USCG spill
statistics, a spill scenario was developed that assumes a diesel spill volume ranging from 1.2 to 7.1 bbl.
A fuel spill would be expected to float, disperse, and weather on the sea surface. Although particulate
matter contaminated with diesel fuel could sink through the water column, given the small size of the spill
and the loss of most spilled fuel through evaporation and dispersion, a small fuel spill would be unlikely
to reach the seafloor or contaminate bottom sediments. Impacts on archaeological resources would be
expected to be negligible.

2.1.3.11.Impacts on Marine Protected Areas (Chapter 4.2.11)

The MPAs within the AOI include two NMSs, six deepwater MPAs designated by the South Atlantic
Fishery Management Council (SAFMC), numerous Federal fishery management areas, and a variety of
coastal (onshore) MPAs. The IPFs that may affect key resources within the MPAs are active acoustic
sound sources, trash and debris, seafloor disturbance, drilling discharges, and accidental fuel spills.

Impacts of Active Acoustic Sound Sources

Impacts of active acoustic sound sources on benthic communities have been discussed previously and
are expected to be negligible. Impacts on benthic communities within offshore MPAs would be similar.
No direct acoustic impacts would be expected on coastal MPAs. However, certain coastal MPAs such as
the Archie Carr NWR support a high level of sea turtle nesting during the summer months, and the impact
analysis for Alternative A identified seismic airgun surveys as having the potential to displace breeding
and nesting adult turtles or disrupt time-critical activities. Therefore, for surveys offshore Brevard
County during the nesting season, airgun impacts on MPAs are evaluated as minor to moderate.

Impacts of Trash and Debris

Impacts of trash and debris on coastal MPAs (e.g., trash washing up on beaches) are expected to be
avoided through vessel operators’ compliance with USCG and USEPA regulations. In addition, all
authorizations for shipboard surveys would include BSEE guidance for marine debris awareness. Impacts
from trash and debris on MPAs are expected to be negligible.

Impacts of Seafloor Disturbance and Drilling Discharges

Seafloor disturbance and drilling discharges have the potential to affect benthic resources within
offshore MPAs. However, Federal regulations prohibit seafloor-disturbing activities within the two
NMSs, and BOEM would not authorize such activities within MPAs; therefore, those impacts would not
take place. Because BOEM would require prior approval of any G&G activities involving
seafloor-disturbing activities, drilling discharges, or placement of bottom-founded equipment or
structures, impacts on sensitive benthic communities within other MPAs (e.g., coral, hard/live bottom,
chemosynthetic, and deepwater canyon communities) are expected to be avoided. Impacts of seafloor
disturbance and drilling discharges under Alternative A would be negligible.

Impacts of Accidental Fuel Spills

An accidental event could result in release of fuel or diesel by a survey vessel. Based on USCG spill
statistics, a spill scenario was developed that assumes a diesel spill volume ranging from 1.2 to 7.1 bbl.
A fuel spill would be expected to float, disperse, and weather on the sea surface.

An accidental fuel spill is expected to have negligible impacts on benthic resources within offshore
MPAs because the spill would float and disperse on the sea surface and is unlikely to reach the seafloor.
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Depending on spill location, a small fuel spill could affect coastal MPAs. However, given the small size
of the spill in the proposed action scenario, impacts are expected to be negligible to minor.

2.1.3.12.Impacts on Other Marine Uses (Chapter 4.2.12)

The IPFs applicable to other marine uses are vessel traffic and vessel exclusion zones, aircraft traffic
and noise, seafloor disturbance, and accidental fuel spills.

Impacts of Vessel Traffic and Vessel Exclusion Zones

Vessel traffic and vessel exclusion zones have the potential for space-use conflicts with existing
marine uses such as shipping and marine transportation. During seismic airgun surveys, vessel exclusion
zones are maintained around the survey vessel(s) and their towed airgun arrays. The vessel exclusion
zones would be temporary, with the duration and areal extent dependent on the type of activity. As an
example, a typical vessel exclusion zone for a deep penetration seismic airgun survey involving a towed
array would be approximately 8.5 km (4.6 nmi) long and 1.2 km (0.6 nmi) wide, covering a total of
1,021 ha (2,520 ac) of the sea surface. The length of time that any particular point would be within the
vessel exclusion zone would be about 1 hr. Prior to conducting a seismic survey, operators would submit
information to the local USCG office and the local harbormaster for issuance of a Local Notice to
Mariners. The Local Notice to Mariners would specify the survey dates and locations and the
recommended avoidance requirements. Overall, impacts on other marine uses would be of relatively
short duration and are expected to be negligible to minor.

Impacts of Aircraft Traffic and Noise

The proposed action scenario includes one or two aeromagnetic surveys and the possibility of
helicopter traffic in support of drilling of deep stratigraphic and shallow test wells. Aircraft traffic has the
potential for space-use conflicts with existing marine uses such as military and NASA use. All aircraft
flights would originate from existing shore-based facilities and would file flight plans with the FAA
before departure. Potential use conflicts with military range complexes and civilian space program use
are expected to be avoided through coordination with the Department of Defense (DOD) and NASA prior
to surveys. All authorizations for permitted activities would include BOEM guidance for military and
NASA coordination. Impacts are expected to be negligible.

Impacts of Seafloor Disturbance

Several types of G&G survey activities (e.g., bottom sampling, drilling of deep stratigraphic and
shallow test wells, placement of bottom-founded equipment or structures) involve seafloor disturbance.
The BOEM would require prior approval of any G&G surveys involving seafloor-disturbing activities or
placement of bottom-founded equipment or structures. Therefore, conflicts with other marine uses of the
seafloor (e.g., artificial reef sites, dredged material disposal sites, military use areas, etc.) are expected to
be avoided and impacts would be negligible.

Impacts of Accidental Fuel Spills

An accidental event could result in release of fuel or diesel by a survey vessel. Based on USCG spill
statistics, a spill scenario was developed that assumes a diesel spill volume ranging from 1.2 to 7.1 bbl.
A fuel spill would be expected to float, disperse, and weather on the sea surface.

The impacts of an accidental fuel spill on other marine uses would depend on the location of the spill,
in addition to the meteorological and oceanographic conditions, which would affect the rate of weathering
and transport. Response vessel activity could temporarily interrupt other marine uses in some areas.
However, given the small size of the spill in the proposed action scenario, a large-scale spill response
involving multiple vessels is not expected. Therefore, impacts on other marine uses from a small diesel
fuel spill are expected to be negligible.
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2.1.3.13.Impacts on Human Resources and Land Use (Chapter 4.2.13)

Applicable IPFs for human resources and land use are onshore support activities and accidental fuel
spills.

Impacts of Onshore Support Activities

Seismic airgun surveys in support of oil and gas exploration represent over 90,000 hr (3,725 days) of
vessel activity during the 2012-2020 time period. Seismic survey vessels are large, dedicated vessels that
can remain offshore for weeks or months, with supply vessel support originating from ports along the
Atlantic coast. For this analysis, five potential support bases were identified in support of oil and gas
program seismic survey activity — Norfolk, Virginia; Wilmington, North Carolina; Charleston, South
Carolina; Savannah, Georgia; and Jacksonville, Florida.

Vessels conducting G&G surveys or sampling for renewable energy would operate mainly at specific
sites (consisting of one or more OCS blocks) in water depths less than 100 m (328 ft) and along potential
cable routes to shore. Typically, these are smaller vessels that would return to their shore base daily.
Vessel trips associated for renewable energy areas would be divided among several existing ports in
Delaware, Maryland, Virginia, North Carolina, South Carolina, Georgia, and Florida. Depending on the
location of the renewable energy area, the surveys could operate from one of the five larger ports in the
AOQI, or any of numerous smaller ports along the coast, depending on whatever is convenient.

Based on the projected level of G&G survey activity and associated demands for shore base space,
supplies, and services, impacts from onshore activities on human resources and land use under
Alternative A are expected to be negligible.

Impacts of Accidental Fuel Spills

An accidental event could result in release of fuel or diesel by a survey vessel. Based on USCG spill
statistics, a spill scenario was developed that assumes a diesel spill volume ranging from 1.2 to 7.1 bbl.
A fuel spill would be expected to float, disperse, and weather on the sea surface.

An accidental diesel fuel spill would be expected to have minimal to no impact to either the local
economies or populations of the ports and surrounding communities. Based on the small size of the spill
in the proposed action scenario, impacts on human resources and land use under Alternative A are
expected to be negligible.

2.2. ALTERNATIVE B — ADDITIONAL TIME-AREA CLOSURES AND SEPARATION
OF SIMULTANEOUS SEISMIC AIRGUN SURVEYS

2.2.1. Description

Alternative B would authorize G&G activities in support of all program arecas — oil and gas
exploration and development, renewable energy, and marine minerals — throughout the entire AOIL. It
would include the same regulatory requirements and mitigation measures as Alternative A, but it also
would include additional time-area closures for North Atlantic right whales and sea turtles, establish a
40-km (25-mi) separation distance between simultaneously operating deep-penetration seismic airgun
surveys, and require the use of PAM as part of the seismic survey protocol.

2.2.2. Mitigation Measures

The following mitigation measures in Alternative B would be identical to those previously described
for Alternative A:

HRG survey protocol (for renewable energy and marine minerals sites);
guidance for vessel strike avoidance;

guidance for marine debris awareness;

avoidance and reporting requirements for historic and prehistoric sites;
avoidance of sensitive benthic communities;
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e cuidance for activities in or near NMSs; and
e guidance for military and NASA coordination.

Alternative B would include the additional or revised measures listed below and described in the
following subsections:

an expanded time-area closure for North Atlantic right whales;

a time-area closure for nesting sea turtles offshore Brevard County, Florida;
limitations on concurrent seismic airgun surveys; and

a seismic airgun survey protocol with required use of PAM.

2.2.2.1. Expanded Time-Area Closure for North Atlantic Right Whales

Under Alternative B, the time-area closure for North Atlantic right whales would be expanded to a
continuous 37-km (20-nmi) wide zone extending from Delaware Bay to the southern limit of the AOI
(Figure 2-3). The expanded closure zone would fill gaps in coverage between Delaware Bay and
Wilmington, North Carolina, where the Mid-Atlantic SMA 1is discontinuous. It would also cover areas
offshore Florida that are adjacent to the right whale critical habitat between the Southeast SMA and the
southern boundary of the AOI. The expanded closure area would add 6,823,753 ac (27, 615 km?) to the
SMA closure areas described under Alternative A, totaling 14,413,356 ac (58,329 km?), representing
7 percent of the total AOI (vs. approximately 4 percent under Alternatlve A).

The purpose of the expanded time area closure is to prevent impacts on right whales along their entire
migration route and calving and nursery grounds. The SMAs do not provide continuous coverage of the
right whale migratory route along the Mid-Atlantic coast because they focus on areas of heavy ship traffic
(including entrances to certain bays and ports). Sightings data reviewed by NMFS in developing the ship
strike rule indicate that approximately 83 percent of right whale sightings occur within 37 km (20 nmi) of
the coast. The expanded time-area closure under Alternative B would form a continuous zone of the same
width along the coast of the AOI (Figure 2-3).

Under the expanded time-area closure, no G&G surveys using air guns would be authorized within
the right whale critical habitat area from November 15 through April 15, the Mid-Atlantic and Southeast
U.S. Seasonal Management Areas (SMAs), and the expanded closure areas during the times when vessel
speed restrictions are in effect under the Right Whale Ship Strike Reduction Rule (50 CFR 224.105).
However, HRG surveys proposed in the critical habitat area, SMAs, and the expanded areas may be
considered on a case-by-case basis only if: (1) they are proposed for renewable energy or marine
minerals operations; and (2) they use acoustic sources other than air guns. The coincidence is necessary
because of other biological use windows or project monitoring requirements. Any such authorization
may include additional mitigation and monitoring requirements to avoid or significantly reduce impacts
on right whales. Other supporting surveys (e.g., biological surveys) would not be affected by this
restriction.

Exceptions for proposed HRG surveying in the right whale time-area closure could occur if a survey
was needed to serve important operational or monitoring requirements for a particular project. For
example, monitoring surveys for renewable energy (e.g., scour, cable burial) might need to take place at
fixed intervals to capture seasonal changes or safety-related conditions. Another example would be a
marine minerals project in which dredging is not seasonally restricted and real-time bathymetry data must
be collected to track dredging operations or pre- and post-bathymetric surveys must be collected
immediately before or after dredging to establish volumes borrowed.

2.2.2.2. Time-Area Closure for Nesting Sea Turtles Offshore Brevard County,
Florida

Alternative B would include a time-area closure in near-coastal waters offshore Brevard County,
Florida, during the sea turtle nesting season (May 1 through October 31) (Figure 2-3). No airgun surveys
would be authorized within the closure area during that time. Other non-airgun surveys in the closure
area, including HRG surveys of renewable energy and marine minerals sites, would be reviewed on a
case-by-case basis, and authorizations may include additional mitigation and monitoring requirements to
avoid or reduce impacts on sea turtles.
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The Brevard County time-area closure would include the portion of Brevard County that is within the
AOI and would extend 11 km (5.9 nmi) offshore (Figure 2-4). The southern border of Brevard County is
beyond the southern boundary of the AOI. The closure would also extend radially from the northern
county boundary at the shoreline. The extent is based on acoustic modeling of distances that could
receive sound pressure levels of 160 dB re 1 pPa from a large airgun array in this area. Supporting
calculations are provided in Appendix D.

The purpose of the closure would be to avoid disturbing the large numbers of loggerhead turtles (and
hatchlings) that are likely to be present in nearshore waters of Brevard County during turtle nesting and
hatching season. As discussed in Chapter 4.2.3, Brevard County includes some of the world's most
important nesting beaches for sea turtles. During the 2010 nesting season, there were over
31,000 loggerhead nests in Brevard County. The Archie Carr NWR, located mainly within Brevard
County, has been identified as the most important nesting area for loggerhead turtles in the western
hemisphere. The Archie Carr NWR is critical to the recovery and survival of loggerhead turtles; it has
been estimated that 25 percent of all loggerhead nesting in the U.S. occurs in the Archie Carr NWR.
Nesting densities have been estimated at 625 nests per km (1,000 nests per mile) within the Archie Carr
NWR.

The sea turtle time-area closure would overlap with the right whale time-area closure (Figure 2-4).
The overlapping area would be under closure most of the year (November 15 through April 15 for right
whales and May 1 through October 31 for sea turtles). The right whale critical habitat area, the SMAs
and expanded right whale closure areas, and the sea turtle closure area would be closed only to surveys
deploying airguns, such as seismic surveys for oil and gas exploration and HRG surveys for oil and gas
leases. Other activities such as HRG surveys for renewable energy or marine minerals programs could
occur; as noted previously, applications would be reviewed on a case-by-case basis, and authorizations
may include additional mitigation and monitoring requirements.

2.2.2.3. Separation between Simultaneous Seismic Airgun Surveys

Alternative B would establish a 40-km (25-mi) separation distance between simultaneously operating
seismic airgun surveys. This is in contrast to Alternative A, which does not require any geographic
separation of concurrent seismic surveys. However, in practice, operators typically maintain a separation
of about 17.5 km (9.5 nmi) between concurrent surveys to avoid interference (i.e., overlapping reflections
received from multiple source arrays). The separation distance under Alternative B was created by
rounding up this typical “operational” separation distance to 20 km (10.8 nmi), then doubling it.

The purpose of this measure is to limit ensonification of large areas of the AOI at the same time by
specifying a conservative separation distance between simultaneous surveys. The largest exposure radii
estimated for the 160-dB threshold for a large airgun array is approximately 15 km (8 nmi)
(Appendix D). This operational separation requirement would be included as part of OCSLA
authorizations (i.e., through lease stipulations, permits, and NTLs for existing leases).

2.2.2.4. Seismic Airgun Survey Protocol with Required Use of Passive Acoustic
Monitoring

Under Alternative B, the use of PAM would be required as part of the seismic airgun survey protocol
(rather than optional or “encouraged” as in Alternative A). The purpose would be to improve detection of
marine mammals prior to and during seismic airgun surveys so that impacts can be avoided by shutting
down or delaying startup of airgun arrays until the animals are outside the exclusion zone.

2.2.3. Summary of Impacts

Impacts associated with Alternative B are discussed in Chapter 4.3 and summarized by resource in
the following sections. A comparative summary of impacts is presented in Table 2-2. Alternative B
would include the same suite of G&G survey types analyzed for Alternative A but would add an
expanded time-area closure for North Atlantic right whales; a time-area closure for sea turtles offshore
Brevard County, Florida; a 40-km (25-mi) separation distance between simultaneously operating
deep-penetration seismic airgun surveys; and required use of PAM as part of the seismic airgun survey
protocol.
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2.2.3.1. Impacts on Benthic Communities (Chapter 4.3.1)

Relevant IPFs for benthic communities under Alternative B are the same as for Alternative A: active
acoustic sound sources, trash and debris, seafloor disturbance, drilling discharges, and accidental fuel
spills.

Impacts of active acoustic sound sources on benthic communities were rated as negligible under
Alternative A, and changes in seismic survey timing in the additional closure areas under Alternative B
would not alter these impacts.

Benthic impacts of trash and debris under Alternative B would be essentially identical to those under
Alternative A (megligible). Benthic impacts of trash and debris deposition on the seafloor would be
expected to be avoided through vessel operators’ compliance with USCG and USEPA regulations.

Impacts of seafloor disturbance and drilling discharges under Alternative B would be essentially the
same as for Alternative A (megligible to minor for seafloor disturbance and negligible for drilling
discharges). The additional time-area closures and limits on concurrent seismic airgun surveys under
Alternative B could change the timing of some surveys but would not change the ultimate extent or
severity of seafloor disturbance or drilling discharge impacts. Because BOEM would require prior
approval of any G&G activities involving seafloor-disturbing activities, drilling discharges, or placement
of bottom-founded equipment or structures (including requiring site-specific information), it is expected
that sensitive benthic resources would be avoided under either alternative.

An accidental fuel spill would be expected to have negligible impacts on benthic communities, and
this conclusion would be unchanged under Alternative B.

2.2.3.2. Impacts on Marine Mammals (Chapter 4.3.2)

Alternative B includes one additional mitigation measure developed specifically to reduce impacts on
marine mammals: an expanded time-area closure for North Atlantic right whales. The time-area closure
would be expanded to a continuous 37-km (20-nmi) wide zone extending from Delaware Bay to the
southern limit of the AOI (Figure 2-3). No G&G surveys using airguns would be authorized within the
designated right whale critical habitat area from November 15 through April 15, nor within the
Mid-Atlantic and Southeast U.S. SMAs or the additional 37-km (20-nmi) closure areas during the times
when vessel speed restrictions are in effect under 50 CFR 224.105. However, HRG surveys proposed in
the critical habitat area, SMAs, and the expanded areas may be considered on a case-by-case basis only if:
(1) they are proposed for renewable energy or marine minerals operations; and (2) they use acoustic
sources other than air guns. The coincidence is necessary because of other biological use windows or
project monitoring requirements. Any such authorization may include additional mitigation and
monitoring requirements to avoid or significantly reduce impacts on right whales. Other supporting
surveys (e.g., biological surveys) would not be affected by this restriction.

The following summary focuses on the effect of the expanded right whale time-area closure with
respect to marine mammal impacts. The other additional mitigation measures included in Alternative B
would have relatively little effect on the impact analysis. The time-area closure in near-coastal waters
offshore Brevard County, Florida, during the sea turtle nesting season (May 1 through October 31) would
preclude airgun surveys in a small portion of the AOI (about 3.2%). Limits on concurrent seismic airgun
surveys, including a 40-km (25-mi) separation distance between simultaneously operating surveys, could
reduce impacts on marine mammals from repeated exposure to airgun pulses from multiple surveys in the
same area, but the overall impact level would remain unchanged. The required use of PAM during
seismic airgun surveys is intended to improve detection of vocalizing marine mammals, but it is difficult
to quantify any difference in impact level relative to Alternative A.

Relevant IPFs for marine mammals under Alternative B are the same as those for Alternative A:
active acoustic sound sources, vessel and equipment noise, vessel traffic, aircraft traffic and noise, trash
and debris, and accidental fuel spills.

Airguns are the main active acoustic sound source that may affect marine mammals;
electromechanical sources are expected to have relatively little effect, in part because of their frequencies,
short pulse duration, and narrow beam width (depending on the source). Under Alternative A, impacts
were evaluated as moderate for airguns and minor for electromechanical sources.

The expanded right whale time-area closure would reduce acoustic and vessel strike impacts on North
Atlantic right whales and other marine mammals that may occur within the closure area during the
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specified time frame. By forming a continuous 37-km (20-nmi) wide zone extending from Delaware Bay
to the southern limit of the AOI, it is expected that the expanded closure area would reduce most of the
potential risk of impacts on North Atlantic right whales. Sightings data reviewed by NMFS in developing
the Right Whale Ship Strike Reduction Rule indicate that approximately 83 percent of right whale
sightings occur within this distance of the coast. However, for marine mammals in general, only a small
portion of the AOI would be excluded; the expanded closure area would represent 7 percent of the total
AOI vs. approximately 4 percent under Alternative A. Therefore, the overall impact level for marine
mammals would remain approximately the same as for Alternative A (moderate for airguns, minor for
electromechanical sources).

Impacts of vessel and equipment noise under Alternative B would be essentially the same as those
under Alternative A (negligible to minor). Vessel noise may, in some cases, elicit behavioral changes
including evasive maneuvers such as diving or changes in swimming direction and/or speed. Based on
the proposed volume of vessel traffic associated with project activities within the AOI and the assumption
that marine mammals within the AOI are familiar with common vessel-related noises, vessel noise from
G&G surveys is not expected to adversely affect individuals or marine mammal populations.

Vessel traffic impacts on marine mammals under Alternative B are expected to be essentially the
same as under Alternative A (negligible). There is a potential risk that G&G survey vessels could strike
and injure or kill marine mammals. However, the risk is low because of the typical slow speed of G&G
survey vessels and the use of protected species observers to scan the sea surface around survey vessels.
In addition, survey vessels would be required to reduce speed in certain areas to comply with the Right
Whale Ship Strike Reduction Rule.

Impacts of aircraft traffic and noise on marine mammals under Alternative B are expected to be
essentially the same as under Alternative A (negligible to minor). The physical presence of low-flying
aircraft can disturb marine mammals, particularly those on the sea surface. Behavioral responses to flying
aircraft include diving or changes in swimming speed or direction. The exposure of individual marine
mammals to aircraft-related noise would be expected to be brief in duration and have little or no effect.

Impacts of trash and debris on marine mammals under Alternative B would be essentially identical to
those under Alternative A (megligible). Impacts would be expected to be avoided through vessel
operators’ compliance with USCG and USEPA regulations.

Impacts of accidental fuel spills on marine mammals were rated as negligible to minor under
Alternative A and would be essentially the same under Alternative B. The time-area closures and limits
on concurrent seismic airgun surveys under Alternative B could change the timing of surveys in certain
areas, but would not alter the risk, severity, or extent of these impacts.

2.2.3.3. Impacts on Sea Turtles (Chapter 4.3.3)

Alternative B includes one additional mitigation measure developed specifically to reduce impacts on
sea turtles: a time-area closure in near-coastal waters offshore Brevard County, Florida, during the sea
turtle nesting season (May 1 through October 31). No airgun surveys would be authorized within the
closure area during this time. In addition, non-airgun surveys in the closure area, including HRG surveys
of renewable energy and marine minerals sites, would be reviewed on a case-by-case basis, and
authorizations might include additional mitigation and monitoring requirements to avoid or reduce
impacts on both marine mammals and sea turtles.

The following summary focuses on the effect of the Brevard time-area closure with respect to sea
turtle impacts. The other additional measures included in Alternative B are an expanded time-area closure
for North Atlantic right whales, a 40-km (25-mi) separation distance between simultaneously operating
deep-penetration seismic airgun surveys, and required use of PAM as part of the seismic airgun survey
protocol. The expanded right whale closure would affect a relatively small area (7 percent of the AOI vs.
approximately 4 percent under Alternative A) and would not substantially change impacts on sea turtles.
Limits on concurrent seismic airgun surveys could reduce impacts on sea turtles from repeated exposure
to airgun pulses from multiple surveys in the same area, but the overall impact level would remain
unchanged. The required use of PAM during seismic airgun surveys is intended to improve detection of
vocalizing marine mammals but would not improve detection of sea turtles, and would not affect any of
the impact conclusions for them.
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Relevant IPFs for sea turtles under Alternative B are the same as those for Alternative A: active
acoustic sound sources, vessel and equipment noise, vessel traffic, aircraft traffic and noise, trash and
debris, and accidental fuel spills.

Airguns are the main active acoustic sound source that may affect sea turtles; electromechanical
sources are expected to have little or no detectable effect on sea turtles, based on the limited audibility of
these sources to sea turtles. Under Alternative A, impacts of airguns on sea turtles were evaluated as
ranging from negligible to minor for most areas and minor to moderate for heavily used nesting beaches
during the nesting season. Under Alternative B, the Brevard County time-area closure would reduce the
extent, severity, and/or timing of noise-related impacts on sea turtles within inner shelf waters off Brevard
County, and reduce the possibility of temporarily displacing breeding and nesting adult turtles or
disrupting time-critical activities. The impacts of active acoustic sound sources would be reduced to
negligible to minor.

Impacts of vessel and equipment noise on sea turtles under Alternative B are expected to be
essentially the same as under Alternative A (negligible). The most likely effects of vessel noise on sea
turtles would include behavioral changes and possibly auditory masking. These impacts would not be
expected to adversely affect individuals or the population. The time-area closures and limits on
concurrent seismic airgun surveys under Alternative B could change the timing of surveys in certain
areas, but would not alter the severity or extent of these impacts.

Vessel traffic impacts on sea turtles under Alternative B are expected to be essentially the same as
under Alternative A (negligible). There is a potential risk that G&G survey vessels could strike and
injure or kill sea turtles. However, the risk is low because of the typical slow speed of G&G survey
vessels and the use of protected species observers to scan the sea surface around survey vessels.

Impacts of aircraft traffic and noise on sea turtles under Alternative B are expected to be essentially
the same as under Alternative A (negligible). The physical presence of low-flying aircraft can disturb sea
turtles, particularly those on the sea surface. Behavioral responses to flying aircraft include diving or
rapid changes in swimming speed or direction. The exposure of individual sea turtles to aircraft-related
noise would be expected to be brief in duration and have little or no effect.

Impacts of trash and debris under Alternative B would be essentially identical to those under
Alternative A (negligible). It is expected that impacts of trash and debris would be avoided through
vessel operators’ compliance with USCG and USEPA regulations.

Impacts of accidental fuel spills on sea turtles were rated as negligible to minor under Alternative A
and would be essentially the same under Alternative B. The time-area closures and limits on concurrent
seismic airgun surveys under Alternative B could change the timing of surveys in certain areas but would
not alter the risk, severity, or extent of these impacts.

2.2.3.4. Impacts on Marine and Coastal Birds (Chapter 4.3.4)

Relevant IPFs for marine and coastal birds under Alternative B are the same as those for
Alternative A: active acoustic sound sources, vessel and equipment noise, vessel traffic, aircraft traffic
and noise, trash and debris, and accidental fuel spills.

Impacts of active acoustic sound sources on marine and coastal birds under Alternative B are
expected to be the same as for Alternative A (negligible to minor for airguns, negligible for
electromechanical sources). Only those bird species that plunge dive could be exposed to underwater
noise, and little or no impact is expected. The additional time-area closures and limits on concurrent
seismic airgun surveys under Alternative B could change the timing of surveys in certain areas but would
not alter the severity or extent of impacts.

Impacts of vessel traffic and associated vessel and equipment noise to marine and coastal birds were
rated as negligible to minor under Alternative A and would be essentially the same under Alternative B.
In general, G&G surveys would not occur close enough to land to affect marine and coastal bird breeding
colonies during survey activities. The additional time-area closures and limits on concurrent seismic
airgun surveys under Alternative B could change the timing of surveys in certain areas but would not alter
the severity or extent of impacts.

Impacts of aircraft traffic and noise under Alternative B would be essentially the same as for
Alternative A (negligible to minor). Alternative B includes one or two aeromagnetic surveys and the
possibility of helicopter traffic in support of drilling of deep stratigraphic and shallow test wells. Aircraft
generate noise from their engines, airframe, and propellers, and the physical presence of low-flying
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aircraft can disturb marine and coastal birds, including those on the sea surface as well as in flight.
Considering the relatively low level of aircraft activity included in the proposed action, little or no impact
on birds would be expected.

Impacts of trash and debris under Alternative B would be essentially identical to those under
Alternative A (negligible). Impacts of trash and debris would be expected to be avoided through vessel
operators’ compliance with USCG and USEPA regulations.

Impacts of accidental fuel spills on birds were rated as negligible to minor for most bird species, but
negligible to moderate for listed species such as piping plover, roseate tern, red knot, and Bermuda
petrel. Under Alternative B, the risk of an accidental fuel spill would be less because of the reduction in
the number of surveys and vessel trips. However the overall impact rating remains unchanged. A change
in survey scheduling due to the additional closure areas and limits on concurrent seismic airgun surveys
would not alter the risk, severity, or extent of these impacts under Alternative B.

2.2.3.5. Impacts on Fish Resources and Essential Fish Habitat (Chapter 4.3.5)

Relevant IPFs for fish resources and EFH under Alternative B are the same as those for
Alternative A: active acoustic sound sources, vessel and equipment noise, seafloor disturbance, drilling
discharges, and accidental fuel spills.

Impacts of active acoustic sound sources on fish resources and EFH would be essentially the same as
those for Alternative A (minor). Potential impacts of airguns on fishes may include behavioral
responses, masking of biologically important sounds, temporary hearing loss, and physiological effects.
No mortality or injury is expected. A change in seismic survey timing in the additional closure areas
would not substantially alter these impacts.

Impacts of vessel and equipment noise under Alternative B would be essentially the same as those for
Alternative A (minor). All vessels produce underwater noise, and it is likely that fishes in the AOI have
habituated to this noise. Sound sources are below levels that can cause temporary hearing loss or injury.
Masking and short-term behavior modifications are possible effects. Impacts on fish behavior are
expected to be short-term and localized to areas of survey vessel activity.

Impacts of seafloor disturbance and drilling discharges under Alternative B would be essentially the
same as for Alternative A (megligible). The additional time-area closures and limits on concurrent
seismic airgun surveys under Alternative B could change the timing of some surveys but would not
change the ultimate extent or severity of seafloor disturbance or drilling discharge impacts. Because
BOEM would require prior approval of any G&G activities involving seafloor-disturbing activities,
drilling discharges, or placement of bottom-founded equipment or structures, it is expected that sensitive
benthic EFH resources would be avoided under either alternative.

An accidental fuel spill at the sea surface could have an effect on the planktonic early life stages of
fishes and Sargassum; however, the effects would be expected to last for a day or less and have limited
spatial extent, and therefore are rated as minor. A change in survey scheduling due to the additional
closure areas and limits on concurrent seismic airgun surveys would not alter the risk, severity, or extent
of these impacts under Alternative B.

2.2.3.6. Impacts on Threatened or Endangered Fish Species (Chapter 4.3.6)

Relevant IPFs for threatened or endangered fish species under Alternative B are the same as those for
Alternative A: active acoustic sound sources, vessel and equipment noise, vessel traffic, trash and debris,
seafloor disturbance, drilling discharges, and accidental fuel spills.

Impacts of active acoustic sound sources under Alternative B would be essentially the same as for
Alternative A (negligible for smalltooth sawfish and shortnose sturgeon and minor for alewife, Atlantic
sturgeon, and blueback herring). A change in seismic survey timing due to the additional closure areas
and limits on concurrent surveys would not substantially alter these impacts.

Impacts of vessel and equipment noise under Alternative B would be essentially the same as for
Alternative A (negligible for the three demersal species [smalltooth sawfish, shortnose sturgeon, and
Atlantic sturgeon] and minor for alewife and blueback herring). A change in seismic survey timing due
to the additional closure areas and limits on concurrent surveys would not substantially alter these
impacts. Impacts of vessel traffic on all five listed fish species would be essentially the same as for
Alternative A (negligible).
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Impacts of trash and debris under Alternative B would be essentially identical to those under
Alternative A (negligible). Impacts of trash and debris in the water column and on the seafloor would be
expected to be avoided through vessel operators’ compliance with USCG and USEPA regulations.

Impacts of seafloor disturbance and drilling discharges under Alternative B would be the same as for
Alternative A (negligible). The additional time-area closures and limits on concurrent seismic airgun
surveys under Alternative B could change the timing of some surveys but would not change the ultimate
extent or severity of seafloor disturbance impacts. Because BOEM would require prior approval of any
G&G activities involving seafloor-disturbing activities, drilling discharges, or placement of
bottom-founded equipment or structures (including requiring site-specific information), sensitive benthic
habitats used by smalltooth sawfish, shortnose sturgeon, or Atlantic sturgeon would be avoided under
either alternative.

Potential impacts of an accidental fuel spill are expected to be negligible for all of the listed fish
species under Alternative B, the same as for Alternative A. The three listed demersal species (smalltooth
sawfish, shortnose sturgeon, and Atlantic sturgeon) are the least likely to be affected because a small fuel
spill would be unlikely to reach the seafloor or contaminate bottom sediments. Because of their life
histories, none of the listed fish species would have sensitive eggs or larvae in the water column of the
AOI where they would be exposed to accidently spilled diesel fuel. A change in survey scheduling due to
the additional closure areas and limits on concurrent seismic airgun surveys would not alter the risk,
severity, or extent of these impacts under Alternative B.

2.2.3.7. Impacts on Commercial Fisheries (Chapter 4.3.7)

Relevant IPFs for commercial fisheries under Alternative B are the same as those for Alternative A:
active acoustic sound sources, vessel traffic, vessel exclusion zones, seafloor disturbance, and accidental
fuel spills.

Impacts of active acoustic sound sources on commercial fisheries would be similar to those for
Alternative A (minor). Airguns may result in behavioral changes (e.g., avoidance) in some fishes that
could result in a localized and temporary decrease in catchability of one or more commercial fish species.
Under Alternative B, seismic airgun survey activities would be precluded from the additional 37-km
(20-nmi) right whale time-closure areas for 6 months of the year (November 1 through April 30).
However, since this additional closure area is only a small portion of the AOI (3.2%), the impacts would
not be substantially different.

Impacts of vessel traffic and vessel exclusion zones would be similar to those for Alternative A
(minor). Vessel traffic and vessel exclusion zones may temporarily interrupt fishing activities, including
setting of fishing gear. Under Alternative B, G&G seismic airgun survey activities would be precluded
from the additional 37-km (20-nmi) closure area for 6 months of the year, and other survey activity may
be precluded on a case-by-case basis, which would decrease the vessel traffic and associated exclusion
zones from this area during the closure time period. Therefore, seasonal commercial fishing activities in
this region of the AOI would no longer have the potential for additional vessel traffic and exclusion zones
associated with G&G survey activities during the closure period. However, since this additional closure
area is only a small portion of the AOI (3.2%), the impacts would not be substantially different.

Impacts of seafloor disturbance under Alternative B would be essentially the same as for
Alternative A (negligible). This impact specifically refers to the potential for damage to bottom-founded
fishing gear. The additional time-area closures and limits on concurrent seismic airgun surveys under
Alternative B could change the timing of some surveys but would not change the ultimate extent or
severity of seafloor disturbance impacts.

Impacts of accidental fuel spills on commercial fisheries were rated as negligible under Alternative A
and would be essentially the same under Alternative B. Based on the size of the spill in the proposed
action scenario, a large-scale spill response involving multiple vessels is not expected. A change in
survey timing due to the additional closure areas and limits on concurrent seismic airgun surveys would
not alter the risk, severity, or extent of these impacts under Alternative B.

2.2.3.8. Impacts on Recreational Fisheries (Chapter 4.3.8)

Relevant IPFs for recreational fisheries under Alternative B are the same as those for Alternative A:
active acoustic sound sources, vessel traffic, vessel exclusion zones, and accidental fuel spills.
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Impacts of active acoustic sound sources on recreational fisheries would be similar to those for
Alternative A (negligible to minor). Airguns may result in behavioral changes (e.g., avoidance) in some
fishes that could result in a localized and temporary decrease in catchability of one or more recreational
fish species. Under Alternative B, seismic airgun survey activities would be precluded from the
additional 37-km (20-nmi) right whale time-closure areas for 6 months of the year (November 1 through
April 30). However, since this additional closure area is only a small portion of the AOI (3.2%), the
impacts would not be substantially different.

Survey vessel traffic and vessel exclusion zones may temporarily interrupt recreational fishing
activities. The impacts under Alternative B would be similar to those for Alternative A (negligible to
minor for vessel traffic and negligible for vessel exclusion zones). Under Alternative B, G&G seismic
survey activities would be precluded from the additional 37-km (20-nmi) closure area for 6 months of the
year, and other survey activity may be precluded on a case-by-case basis, which would decrease the
vessel traffic and associated exclusion zones from this area during the closure time period. Therefore,
seasonal recreational fishing activities in this region of the AOI would no longer have the potential for
additional vessel traffic and exclusion zones associated with G&G survey activities during the closure
period. However, since this additional closure area is only a small portion of the AOI (3.2%), the impacts
would not be substantially different.

Impacts of accidental fuel spills on recreational fisheries were rated as negligible under Alternative A
and would be essentially the same under Alternative B. Based on the size of the spill in the proposed
action scenario, a large-scale spill response involving multiple vessels is not expected. A change in
survey timing due to the additional closure areas and limits on concurrent seismic airgun surveys would
not alter the risk, severity, or extent of these impacts under Alternative B.

2.2.3.9. Impacts on Recreational Resources (Chapter 4.3.9)

Relevant IPFs for recreational resources under Alternative B are the same as those for Alternative A:
vessel exclusion zones, trash and debris, and accidental fuel spills.

Potential impacts of vessel exclusion zones under Alternative B would be similar to those for
Alternative A (negligible). The additional time-area closure for right whales under Alternative B could
change the timing of seismic airgun surveys and the associated vessel exclusion zones in the closure
areas. However, the additional time-area closure for right whales under Alternative B would not
significantly alter recreational opportunities since the added closure times in most of the AOI are not
high-use periods for recreational opportunities because of poor weather. The sea turtle time-area closure
offshore Brevard County, Florida, would apply during warmer months (May 1 through October 31) and
may slightly reduce the potential for vessel exclusion zones to interfere with offshore recreational uses.

Impacts of trash and debris on recreational resources (e.g., trash washing up on beaches) under
Alternative B would be essentially the same as those under Alternative A (megligible to minor). It is
expected that impacts would be avoided through vessel operators’ compliance with USCG and USEPA
regulations.

Impacts of accidental fuel spills on recreational resources under Alternative B would be essentially
the same as those for Alternative A (negligible to minor). A change in survey scheduling due to the
additional closure areas and limits on concurrent seismic airgun surveys would not alter the risk, severity,
or extent of these impacts under Alternative B.

2.2.3.10.Impacts on Archaeological Resources (Chapter 4.3.10)

Relevant IPFs for archaeological resources under Alternative B are the same as those for
Alternative A: seafloor disturbance, drilling discharges, and accidental fuel spills.

Impacts of seafloor disturbance and drilling discharges under Alternative B would be essentially the
same as for Alternative A (negligible). The additional time-area closures and limits on concurrent
seismic airgun surveys under Alternative B could change the timing of some surveys but would not
change the risk of impacts on archaeological resources. Because BOEM would require prior approval of
any G&G activities involving seafloor-disturbing activities, drilling discharges, or placement of
bottom-founded equipment or structures, it is expected that impacts on archaeological resources would be
avoided under either alternative.
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An accidental fuel spill is expected to have negligible impacts on archaeological resources, and this
conclusion would be unchanged under Alternative B. A change in survey scheduling due to the
additional closure areas and limits on concurrent seismic airgun surveys would not alter the risk, severity,
or extent of these impacts under Alternative B.

2.2.3.11.Impacts on Marine Protected Areas (Chapter 4.3.11)

Relevant IPFs for MPAs under Alternative B are the same as those for Alternative A: active acoustic
sound sources, trash and debris, seafloor disturbance, drilling discharges, and accidental fuel spills.

Impacts of active acoustic sound sources on MPAs would be negligible to minor for both airguns and
electromechanical sources. These impacts are reduced from those for Alternative A, which were
negligible to moderate for airguns and negligible to minor for electromechanical sources. Most MPAs
would not be affected at all. The highest impact ratings under under Alternative A were based on the
potential for airgun impacts on sea turtle nesting at the Archie Carr NWR, which would be largely
avoided under Alternative B.

Impacts of trash and debris on MPAs (e.g., trash washing up on beaches) under Alternative B would
be essentially identical to those under Alternative A (negligible). It is expected that impacts would be
avoided through vessel operators’ compliance with USCG and USEPA regulations.

Impacts of seafloor disturbance and drilling discharges under Alternative B would be the same as for
Alternative A (negligible). Federal regulations prohibit seafloor-disturbing activities within the two
NMSs, and BOEM would not authorize such activities within MPAs; therefore, those impacts would not
take place. Because BOEM would require prior approval of any G&G activities involving
seafloor-disturbing activities, drilling discharges, or placement of bottom-founded equipment or
structures, impacts on sensitive benthic communities within other MPAs (e.g., coral, hard/live bottom,
chemosynthetic, and deepwater canyon communities) are expected to be avoided. The additional
time-area closures and limits on concurrent seismic airgun surveys under Alternative B could change the
timing of some surveys but would not change the ultimate extent or severity of these impacts. It is
expected that impacts on sensitive benthic resources associated with MPAs would be avoided under either
alternative.

An accidental fuel spill is expected to have negligible to minor impacts on MPAs, and this
conclusion would be unchanged under Alternative B. Based on the small size of the spill in the proposed
action scenario, a large-scale spill response involving multiple vessels is not expected. A change in
survey scheduling due to the additional closure areas and limits on concurrent seismic airgun surveys
would not alter the risk, severity, or extent of these impacts under Alternative B.

2.2.3.12.Impacts on Other Marine Uses (Chapter 4.3.12)

Relevant IPFs for other marine uses under Alternative B are the same as those for Alternative A:
vessel traffic, vessel exclusion zones, aircraft traffic and noise, seafloor disturbance, and accidental fuel
spills.

Impacts of vessel traffic and vessel exclusion zones under Alternative B would be similar to those for
Alternative A (negligible to minor). Vessel traffic has the potential for space-use conflicts with existing
marine uses such as shipping and marine transportation, but any impacts would be of relatively short
duration. However, prior to conducting a seismic airgun survey, operators would submit information to
the local USCG office and the local harbormaster for issuance of a Local Notice to Mariners specifying
the survey dates and locations and the recommended avoidance requirements. Because the additional
closure area under Alternative B would be only a small portion of the AOI (3.2%), the impacts would not
change substantially from those analyzed for Alternative A.

Impacts of aircraft traffic and noise under Alternative B would be essentially the same as for
Alternative A (negligible). The proposed action scenario includes one or two aeromagnetic surveys and
the possibility of helicopter traffic in support of drilling of deep stratigraphic and shallow test wells.
Aircraft traffic has the potential for space-use conflicts with existing marine uses such as military and
NASA use. However, all authorizations for permitted activities would include BOEM guidance for
military and NASA coordination, and potential use conflicts are expected to be avoided through
coordination with the appropriate military commands and NASA prior to surveys.
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Impacts of seafloor disturbance under Alternative B would be essentially the same as for
Alternative A (negligible). Because BOEM would require prior approval of any G&G activities
involving seafloor-disturbing activities or placement of bottom-founded equipment or structures, it is
expected that conflicts with other marine uses of the seafloor (e.g., artificial reef sites, dredged material
disposal sites, military use areas, etc.) would be avoided. The additional time-area closures and limits on
concurrent seismic airgun surveys under Alternative B could change the timing of some surveys, but
would not change the ultimate extent or severity of seafloor disturbance impacts.

An accidental fuel spill is expected to have negligible impacts on other marine uses, and this
conclusion would be unchanged under Alternative B. If a small diesel spill were to occur, it could
interrupt or interfere with existing uses in a small area for a short time, but given the small size of the spill
in the proposed action scenario, a large-scale spill response involving multiple vessels is not expected. A
change in survey scheduling due to the additional closure areas and limits on concurrent seismic airgun
surveys would not alter the risk, severity, or extent of these impacts under Alternative B.

2.2.3.13.Impacts on Human Resources and Land Use (Chapter 4.3.13)

Relevant IPFs for human resources and land use under Alternative B are the same as those for
Alternative A: onshore support activities and accidental fuel spills.

Based on the projected level of G&G survey activity and associated demands for shore base space,
supplies, and services, impacts from onshore activities on human resources and land use under
Alternative B would be expected to be the same as under Alternative A (negligible). The additional
time-area closures and limits on concurrent seismic airgun surveys under Alternative B could change the
timing of some surveys but would not substantially change the level of onshore support activities or the
resulting impacts.

An accidental diesel fuel spill would be expected to have minimal to no impact to either the local
economies or populations of the ports and surrounding communities. Based on the accidental diesel fuel
release scenario, impacts on human resources and land use under Alternative B would be expected to be
the same as under Alternative A (negligible). A change in survey scheduling due to the additional closure
areas and limits on concurrent seismic airgun surveys would not alter the risk, severity, or extent of these
impacts under Alternative B.

2.3. ALTERNATIVE C — NO ACTION FOR OIL AND GAS, STATUS QUO FOR
RENEWABLE ENERGY AND MARINE MINERAL G&G ACTIVITY

2.3.1. Description

Under Alternative C, no G&G activities associated with oil and gas exploration (except for remote
sensing from satellites) would occur in the Mid- and South Atlantic Planning Areas. Permitting and
postlease G&G activities for renewable energy development and marine minerals use would continue to
occur on a case-by-case basis.

The G&G activities expected to be conducted in support of renewable energy development in the AOI
during the time period covered by the Programmatic EIS are discussed in Chapter 3.3. Under the
renewable energy program (30 CFR 585), the need for G&G surveys in support of site characterization
and foundation studies are part of a developer’s planning to secure a commercial competitive or non-
competitive lease on the OCS. There are several OCS plans that are part of the renewable energy
program, the approval of any of which could result in G&G activities such as geophysical and
geotechnical surveys for site assessment and renewable energy facility development. At present, no
general activity, site assessment, or construction and operation plans for renewable energy facilities have
been filed with BOEM for the Mid- and South Atlantic Planning Areas. Specific locations of future G&G
surveys for renewable energy sites are not known at this time. However, for this programmatic analysis,
the general areas for renewable energy projects during the time period of the Programmatic EIS have been
estimated in terms of numbers of OCS lease blocks offshore Delaware, Maryland, Virginia, North
Carolina, South Carolina, Georgia, and Florida. The distance from shore for a wind energy facility is
generally defined at the outward limit of its economic viability, currently about 46 km (25 nmi) from
shore or 100-m (328-ft) water depth.
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The G&G activities expected to be conducted in support of marine mineral uses in the AOI during the
time period covered by the Draft Programmatic EIS are discussed in Chapter 3.4. Under Section 11 of
the OCSLA, BOEM may authorize G&G prospecting for non-energy marine minerals on the OCS, except
in the case that another Federal agency is performing the survey. Prospecting for and use of sand or
gravel in State waters is under jurisdiction of the COE, and G&G surveys are permitted under the NWP
Program administered by each district office. The G&G surveys for the Marine Minerals Program have
historically occurred (1) under cooperative agreements where State or academic researchers, funded by
this Agency, regionally identified and assessed potential offshore sand resources; and (2) under
prospecting authorizations and/or in support of non-competitive leasing in advance of and following
dredging operations. Exact G&G survey locations and durations are not known at this time. However,
sand source areas (borrow areas) are typically located in water depths between 10 and 30 m (33 and
98 ft). Much of the G&G survey activity is expected to occur in the area of known sand resources within
or near existing borrow sites offshore the Mid-Atlantic and South Atlantic states (see Chapter 4.2.12.3
for locations).

2.3.2. Mitigation Measures

At a programmatic level, there are no mitigation measures that apply to G&G activities conducted in
support of renewable energy development; however, best management practices were documented in the
Programmatic EIS for the renewable energy program (USDOI, MMS, 2007a, p.2-20). A NEPA
evaluation is part of the approval process for OCS plans, without exception, under the renewable energy
program. A proposed action at a specific location, tool type, and intensity of G&G activity are subjected
to evaluation, which may be an Environmental Assessment or an EIS. The consultations required under
environmental law for protected species are part of the NEPA evaluation. Through the NEPA process,
BOEM may identify mitigation measures to avoid/minimize environmental impacts during G&G surveys.
Mitigation measures may be implemented as a condition for OCS plan approval, or as terms or
stipulations for a lease. Additional mitigation measures may be required as a result of consultations under
the ESA or MMPA.

Similarly, at a programmatic level, there are no mitigation measures that apply to G&G activities
under the marine minerals program. Under Section 11 of the OCSLA, BOEM may authorize G&G
prospecting for non-energy marine minerals, except in the case that another Federal agency is performing
the survey on the OCS. Before authorizing any proposed prospecting, BOEM undertakes the necessary
environmental review, including preparation of a NEPA document and consultations for protected
species. Through the NEPA process, BOEM may identify mitigation measures to avoid/minimize
environmental impacts during G&G surveys. Mitigation measures may be implemented as a condition
for survey authorization.

2.3.3. Summary of Impacts

Impacts associated with Alternative C are discussed in Chapter 4.4. Under Alternative C, the
impacts associated with G&G activities in support of oil and gas exploration would not occur. The
incremental contribution of these activities to cumulative effects would also be eliminated. Permitting
and postlease G&G activities for renewable energy development and marine minerals use would continue
to occur on a case-by-case basis under Alternative C, and the impacts are summarized by resource in the
following sections. A comparative summary of impacts is presented in Table 2-2.

2.3.3.1. Impacts on Benthic Communities (Chapter 4.4.1)

Relevant IPFs for benthic communities under Alternative C are active acoustic sound sources, trash
and debris, seafloor disturbance, and accidental fuel spills. Because Alternative C would not include
seismic airgun surveys or COST wells or shallow drilling in pursuit of oil and gas research or
stratigraphic tests, airguns would be eliminated as an active acoustic sound source and drilling discharges
would be eliminated as an IPF.

Impacts of active acoustic sound sources on benthic communities were rated as negligible under
Alternative A. Under Alternative C, removal of airguns as an acoustic source would eliminate any
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benthic impacts from that type of acoustic source. Electromechanical sources are expected to have
negligible impacts on benthic communities.

Benthic impacts of trash and debris under Alternative C would be essentially identical to those under
Alternative A (negligible). Benthic impacts of trash and debris deposition on the seafloor would be
expected to be avoided through vessel operators’ compliance with USCG and USEPA regulations.

The extent of seafloor disturbance would be reduced slightly under Alternative C as compared with
Alternative A. Most of the proposed activities under Alternative A that include bottom sampling would
be associated with the renewable energy and marine minerals program areas. The elimination of G&G
surveys in support of oil and gas exploration would only slightly reduce the overall number of bottom
samples taken. The total area of seafloor disturbance in soft bottom areas would be a very small
percentage of the benthic habitat in the AOIL. Impacts of seafloor disturbance under Alternative C are
expected to be negligible.

Impacts of accidental fuel spills on benthic communities were rated as negligible under Alternative A
and would be essentially the same under Alternative C. The risk of an accidental fuel spill would be less
because of the reduction in the number of surveys and vessel trips under Alternative C.

2.3.3.2. Impacts on Marine Mammals (Chapter 4.4.2)

Relevant IPFs for marine mammals under Alternative C are active acoustic sound sources, vessel and
equipment noise, vessel traffic, trash and debris, and accidental fuel spills. Because Alternative C would
not include seismic airgun surveys or aecromagnetic surveys, airguns would be eliminated as an active
acoustic sound source, and aircraft traffic and noise would be eliminated as an IPF. In addition, certain
continuous noise sources, such as equipment noise from drilling activities, would be eliminated.

Under Alternative C, the only active acoustic sound sources would be the electromechanical
equipment used during HRG surveys for both the renewable energy and marine minerals programs.
Electromechanical sources include side-scan sonars, boomer and chirp subbottom profilers, and
multibeam depth sounders, some of which are expected to be beyond the functional hearing range of
marine mammals or would be detectable only at very close range. Detailed characteristics of active
acoustic sound sources are described in Appendix D.

Based on the scope of the renewable energy and marine minerals activities that could reasonably be
assumed to occur under Alternative C, any marine mammal species within the AOI could be affected.
However, based on the analysis in Appendix E, it is unlikely that the West Indian manatee or the three
pinniped species (gray seal, harbor seal, and hooded seal) would be affected because of their low densities
within the AOI. In addition, marine mammals inhabiting primarily shelf-edge or deepwater habitats
(e.g., sperm whales, spinner dolphins, etc.) would be unlikely to be exposed to noise from renewable
energy or marine minerals surveys, because these surveys would be limited to relatively nearshore waters.
Renewable energy surveys are expected to occur in waters less than 100 m (328 ft) deep, and marine
minerals surveys are expected to occur in waters less than 30 m (98 ft) deep.

If it is assumed that all of the renewable energy and marine minerals HRG surveys analyzed under
Alternative A were conducted between 2012 and 2020 through case-by-case authorizations under
Alternative C, the incidental take estimates provided previously in Chapter 2.1.3 for non-airgun HRG
surveys would be a reasonable estimate of potential impacts. The modeling predicts low numbers of
Level A harassment (a few individuals per year) for each marine mammal species except the West Indian
manatee and the three pinnipeds (all values are zero due to low densities in the AOI). The modeling also
predicts Level B harassment of each marine mammal species except the West Indian manatee and the
three pinnipeds, with numbers ranging up to several hundred individuals per year
(e.g., 92-632 individuals/year for bottlenose dolphin, the species with the highest numbers). All seven of
the endangered marine mammal species are predicted to have essentially zero Level A incidental takes
using both NMFS 180-dB criterion and the Southall et al. (2007) criteria. Of the endangered species, the
highest estimated Level B incidental takes are estimated for the sperm whale (0-12 individuals/year). All
of the endangered mysticete whales have estimated Level B incidental takes of <1 individual/year, with
the highest being North Atlantic right whale (0.19-0.87 individuals/year).

In conclusion, it is expected that there would be little or no Level A harassment resulting from
non-airgun HRG surveys, based on the model predictions and the mitigation that would be expected to be
required. Depending on the operating frequencies and source levels of the electromechanical sources
used for a particular survey, the underwater noise may be above the hearing range of marine mammals or
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detectable only at very close range. The most likely and extensive effects of HRG surveys on marine
mammals would be behavioral responses (Level B harassment). Manatees and pinnipeds are unlikely to
come into contact with active acoustic sound sources, and no acoustic harassment is expected for those
species. Because most or all Level A harassment would likely be avoided and because of the low
numbers of Level B harassments predicted, overall impacts on marine mammals from non-airgun HRG
surveys are expected to be minor.

Impacts of vessel and equipment noise under Alternative C would be essentially the same as those
under Alternative A (negligible to minor). Vessel noise may, in some cases, elicit behavioral changes
including evasive maneuvers such as diving or changes in swimming direction and/or speed. Based on
the proposed volume of vessel traffic associated with project activities within the AOI and the assumption
that marine mammals within the AOI are familiar with common vessel-related noises, vessel noise from
G&G surveys is not expected to adversely affect marine mammal individuals or populations.

Vessel traffic impacts on marine mammals under Alternative C are expected to be essentially the
same as under Alternative A (negligible). There is a potential risk that G&G survey vessels could strike
and injure or kill marine mammals. However, the risk is low because of the typical slow speed of G&G
survey vessels and the expected use of protected species observers to scan the sea surface around survey
vessels. In addition, survey vessels would be required to reduce speed in certain areas to comply with the
Right Whale Ship Strike Reduction Rule.

Impacts of trash and debris on marine mammals under Alternative C would be essentially identical to
those under Alternative A (negligible). Impacts would be expected to be avoided through vessel
operators’ compliance with USCG and USEPA regulations.

Impacts of accidental fuel spills on marine mammals were rated as negligible to minor under
Alternative A and would be essentially the same under Alternative C. The risk of an accidental fuel spill
would be less because of the reduction in the number of surveys and vessel trips under Alternative C.

2.3.3.3. Impacts on Sea Turtles (Chapter 4.4.3)

Relevant IPFs for sea turtles under Alternative C are active acoustic sound sources, vessel and
equipment noise, vessel traffic, trash and debris, and accidental fuel spills. Because Alternative C would
not include seismic airgun surveys or aeromagnetic surveys, airguns would be eliminated as an active
acoustic sound source, and aircraft traffic and noise would be eliminated as an IPF.

Impacts of active acoustic sound sources were rated as negligible to moderate under Alternative A,
with the highest impact levels based on the potential disturbance of sea turtles near heavily-used nesting
beaches. With the elimination of airguns as a source, HRG surveys of renewable energy and marine
minerals sites would use only electromechanical sources such as side-scan sonar, boomer and chirp
subbottom profilers, and multibeam depth sounders. Acoustic signals from electromechanical sources
other than the boomer are not likely to be detectable by sea turtles, whose best hearing is mainly below
1,000 Hz. The sources are expected to have little or no detectable effect on sea turtles, based on the
audibility of the source to sea turtles. The boomer has an operating frequency range of 200 Hz—16 kHz
and so may be audible to sea turtles at close range. Therefore, impacts on sea turtles from HRG surveys
using only electromechanical sources are expected to be negligible.

Impacts of vessel and equipment noise on sea turtles under Alternative C are expected to be
essentially the same as under Alternative A (negligible). The most likely effects of vessel noise on sea
turtles would include behavioral changes and possibly auditory masking. These impacts would not be
expected to adversely affect individuals or the population.

Vessel traffic impacts on sea turtles under Alternative C are expected to be essentially the same as
under Alternative A (negligible). There is a potential risk that G&G survey vessels could strike and
injure or kill sea turtles. However, the risk is low because of the typical slow speed of G&G survey
vessels and the expected use of protected species observers to scan the sea surface around survey vessels.

Impacts of trash and debris on sea turtles under Alternative C would be essentially identical to those
under Alternative A (negligible). Impacts would be expected to be avoided through vessel operators’
compliance with USCG and USEPA regulations.

Impacts of accidental fuel spills on sea turtles were rated as negligible to minor under Alternative A
and would be essentially the same under Alternative C. The risk of an accidental fuel spill would be less
because of the reduction in the number of surveys and vessel trips under Alternative C.



Alternatives Including the Proposed Action 2-41

2.3.3.4. Impacts on Marine and Coastal Birds (Chapter 4.4.4)

Relevant IPFs for marine and coastal birds under Alternative C are active acoustic sound sources,
vessel and equipment noise, vessel traffic, trash and debris, and accidental fuel spills. Because
Alternative C would not include seismic airgun surveys or aeromagnetic surveys, airguns would be
eliminated as an active acoustic sound source, and aircraft traffic and noise would be eliminated as an
IPF.

Electromechanical sources are expected to have little or no effect on marine and coastal birds;
impacts are expected to be negligible.

Impacts of vessel traffic and associated vessel and equipment noise to marine and coastal birds were
rated as negligible to minor under Alternative A and would be reduced to negligible under Alternative C.

Impacts of trash and debris under Alternative C would be essentially identical to those under
Alternative A (negligible). Impacts of trash and debris would be expected to be avoided through vessel
operators’ compliance with USCG and USEPA regulations.

Impacts of accidental fuel spills on birds were rated as negligible to minor for most bird species, but
potentially negligible to moderate for listed species such as piping plover, roseate tern, red knot, and
Bermuda petrel. Under Alternative C, the risk of an accidental fuel spill would be less because of the
reduction in the number of surveys and vessel trips. However the overall impact rating remains
unchanged.

2.3.3.5. Impacts on Fish Resources and Essential Fish Habitat (Chapter 4.4.5)

Relevant IPFs for fish resources and EFH are active acoustic sound sources, vessel and equipment
noise, seafloor disturbance, and accidental fuel spills. Because Alternative C would not include seismic
airgun surveys or drilling activities, airguns would be eliminated as an active acoustic sound source and
drilling discharges would be eliminated as an IPF.

Impacts of active acoustic sound sources were rated as minor under Alternative A, mostly because of
the use of airguns. With the elimination of airguns as a source, the impacts of electromechanical sources
on fishes during HRG surveys are expected to be negligible.

All vessels produce underwater noise, and it is likely that fishes in the AOI have habituated to this
noise. Sound sources are below levels that can cause temporary hearing loss or injury. Masking and
short-term behavior modifications are possible effects. Impacts on fish behavior are expected to be
short-term and localized to areas of survey vessel activity. Impacts under Alternative C are expected to
be reduced in comparison with Alternative A because of the reduction in vessel traffic and would be
negligible.

The extent of seafloor disturbance would be reduced slightly under Alternative C as compared with
Alternative A. Most of the proposed activities under Alternative A that include bottom sampling would
be associated with the renewable energy and marine minerals program areas. The elimination of G&G
surveys in support of oil and gas exploration would only slightly reduce the overall number of bottom
samples taken. The total area of seafloor disturbance in soft bottom areas would be a very small
percentage of the benthic habitat in the AOI. Impacts on demersal fishes and EFH under Alternative C
are expected to be negligible.

Impacts of accidental fuel spills on fish resources and EFH were rated as minor under Alternative A
and would be essentially the same under Alternative C. The risk of an accidental fuel spill would be less
because of the reduction in the number of surveys and vessel trips under Alternative C.

2.3.3.6. Impacts on Threatened or Endangered Fish Species (Chapter 4.4.6)

Relevant IPFs for threatened or endangered fish species are active acoustic sound sources, vessel and
equipment noise, vessel traffic, trash and debris, seafloor disturbance, and accidental fuel spills. Because
Alternative C would not include seismic airgun surveys or drilling activities, airguns would be eliminated
as an active acoustic sound source and drilling discharges would be eliminated as an IPF.

Impacts of active acoustic sound sources under Alternative A were rated as negligible for smalltooth
sawfish and shortnose sturgeon because of their rare occurrence in the AOI, and minor for alewife,
Atlantic sturgeon, and blueback herring. Under Alternative C, with the removal of airguns as an active
acoustic sound source, all acoustic impacts on these fishes are expected to be negligible.
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Impacts of vessel traffic on all five listed fish species would be essentially the same as for
Alternative A (negligible). Smalltooth sawfish, shortnose sturgeon, and Atlantic sturgeon are all
demersal species that are unlikely to be affected by vessel and equipment noise (negligible impact, same
as for Alternative A). Potential impacts of vessel and equipment noise are also expected to be negligible
for blueback herring and alewife (reduced from minor under Alternative A).

Impacts of trash and debris under Alternative C would be essentially identical to those under
Alternative A (megligible). Benthic impacts of trash and debris deposition on the seafloor would be
expected to be avoided through vessel operators’ compliance with USCG and USEPA regulations.

Impacts of seafloor disturbance under Alternative C are expected to be essentially the same as under
Alternative A (negligible) for all of the listed fish species. The extent of seafloor disturbance would be
reduced slightly under Alternative C as compared with Alternative A. Most of the proposed activities
under Alternative A that include bottom sampling would be associated with the renewable energy and
marine minerals program areas. The elimination of G&G surveys in support of oil and gas exploration
would only slightly reduce the overall number of bottom samples taken. The total area of seafloor
disturbance in soft bottom areas would be a very small percentage of the benthic habitat in the AOI.

Impacts of accidental fuel spills on listed fishes were rated as negligible under Alternative A and
would be essentially the same under Alternative C. The three listed demersal species (smalltooth sawfish,
shortnose sturgeon, and Atlantic sturgeon) are the least likely to be affected because a small fuel spill
would be unlikely to reach the seafloor or contaminate bottom sediments. Because of their life histories,
none of the threatened or endangered fish species would have sensitive eggs or larvae in the water column
of the AOI where they would be exposed to accidently spilled diesel fuel. The risk of an accidental fuel
spill would be less because of the reduction in the number of surveys and vessel trips under Alternative C.

2.3.3.7. Impacts on Commercial Fisheries (Chapter 4.4.7)

Relevant IPFs for commercial fisheries under Alternative C are active acoustic sound sources, vessel
traffic, seafloor disturbance, and accidental fuel spills. The elimination of G&G activities in support of
oil and gas exploration would remove airguns and vessel exclusion zones as IPFs.

The impacts of active acoustic sound sources on commercial fisheries were rated as minor under
Alternative A. Removal of seismic airgun surveys from the scenario would eliminate airguns as an
acoustic source, leaving only HRG surveys using electromechanical sources. Impacts on commercial
fisheries would be reduced to negligible to minor.

Under Alternative C, G&G vessel traffic levels would be reduced, lessening the potential for
interactions with commercial fishery activities and gear. Impacts could occur at a few locations and
would be intermittent, temporary, and short-term. Impacts are expected to be negligible.

The extent of seafloor disturbance under Alternative C would be reduced slightly as compared with
Alternative A. Most of the proposed activities under Alternative A that include bottom sampling would
be associated with the renewable energy and marine minerals program areas. The elimination of G&G
surveys in support of oil and gas exploration would only slightly reduce the overall number of bottom
samples taken. It is expected that BOEM would require prior approval of any G&G activities involving
seafloor-disturbing activities or placement of bottom-founded equipment or structures, and therefore most
impacts on commercial fishing gear and activities are expected to be avoided. Impacts are expected to be
negligible.

Impacts of accidental fuel spills on commercial fisheries were rated as negligible under Alternative A
and would be essentially the same under Alternative C. The risk of an accidental fuel spill would be less
because of the reduction in the number of surveys and vessel trips under Alternative C.

2.3.3.8. Impacts on Recreational Fisheries (Chapter 4.4.8)

Relevant IPFs for recreational fisheries are active acoustic sound sources, vessel traffic, and
accidental fuel spills. The elimination of G&G activities in support of oil and gas exploration would
remove airguns and vessel exclusion zones as IPFs.

The impacts of active acoustic sound sources on recreational fisheries were rated as negligible to
minor under Alternative A. Removal of seismic airgun surveys from the scenario would eliminate
airguns as an acoustic source, leaving only HRG surveys using electromechanical sources. Impacts on
recreational fisheries would be reduced to negligible.
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Under Alternative C, G&G vessel traffic levels would be reduced, lessening the potential for
interactions with recreational fishing activities and gear. Impacts could occur at a few locations and
would be intermittent, temporary, and short-term. Impacts are expected to be negligible.

Impacts of accidental fuel spills on commercial fisheries were rated as negligible under Alternative A
and would be essentially the same under Alternative C. The risk of an accidental fuel spill would be less
because of the reduction in the number of surveys and vessel trips under Alternative C.

2.3.3.9. Impacts on Recreational Resources (Chapter 4.4.9)

Relevant IPFs for recreational resources under Alternative C are trash and debris and accidental fuel
spills. Only activities for renewable energy development and marine minerals would occur. Because
Alternative C would not include seismic airgun surveys, vessel exclusion zones would be eliminated as an
IPF.

Impacts of trash and debris on recreational resources (e.g., trash washing up on beaches) under
Alternative C would be essentially identical to those under Alternative A (negligible). It is expected that
impacts would be avoided through vessel operators’ compliance with USCG and USEPA regulations.

Impacts of accidental fuel spills on recreational resources were rated as negligible to minor under
Alternative A and would be essentially the same under Alternative C. The risk of an accidental fuel spill
would be less because of the reduction in the number of surveys and vessel trips under Alternative C.
Given the small size of the spill in the proposed action scenario, a large-scale spill response involving
multiple vessels is not expected.

2.3.3.10.Impacts on Archaeological Resources (Chapter 4.4.10)

Relevant IPFs for archaeological resources under Alternative C are seafloor disturbance and
accidental fuel spills. Because Alternative C would not include drilling activities, drilling discharges
would be eliminated as an IPF.

The extent of seafloor disturbance under Alternative C would be reduced slightly as compared with
Alternative A. Most of the proposed activities under Alternative A that include bottom sampling would
be associated with the renewable energy and marine minerals program areas. The elimination of G&G
surveys in support of oil and gas exploration would only slightly reduce the overall number of bottom
samples taken. However, it is expected that BOEM would require site-specific information regarding
potential archaeological resources prior to approving any G&G activities involving seafloor-disturbing
activities or placement of bottom-founded equipment or structures in the AOI. Therefore, impacts of
seafloor disturbance under Alternative C are expected to be essentially the same as for Alternative A
(negligible).

Impacts of accidental fuel spills on archacological resources were rated as negligible under
Alternative A and would be essentially the same under Alternative C. The risk of an accidental fuel spill
would be less because of the reduction in the number of surveys and vessel trips under Alternative C.

2.3.3.11.Impacts on Marine Protected Areas (Chapter 4.4.11)

Relevant IPFs for MPAs under Alternative C are active acoustic sound sources, trash and debris,
seafloor disturbance, and accidental fuel spills. These are the IPFs that may affect key resources within
the MPAs. Because Alternative C would not include seismic airgun surveys or drilling activities, airguns
would be eliminated as an active acoustic sound source and drilling discharges would be eliminated as an
IPF.

With the removal of airguns as an active acoustic sound source, the impacts on MPAs and the
associated resources are expected to be negligible. No direct acoustic impacts would be expected on
coastal MPAs.

Impacts of trash and debris on MPAs (e.g., trash washing up on beaches) under Alternative C would
be essentially identical to those under Alternative A (negligible). It is expected that impacts would be
avoided through vessel operators’ compliance with USCG and USEPA regulations.

Impacts of seafloor disturbance on MPAs under Alternative C would be essentially the same as under
Alternative A (negligible). The extent of seafloor disturbance would be reduced slightly under
Alternative C as compared with Alternative A. Most of the proposed activities under Alternative A that
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include bottom sampling would be associated with the renewable energy and marine minerals program
areas. The elimination of G&G surveys in support of oil and gas exploration would only slightly reduce
the overall number of bottom samples taken. The total area of seafloor disturbance in soft bottom areas
would be a very small percentage of the benthic habitat in the AOI. Federal regulations prohibit
seafloor-disturbing activities within the two NMSs, and BOEM would not authorize such activities within
MPAs; therefore, those impacts would not take place. Because BOEM would require prior approval of
any G&G activities involving seafloor-disturbing activities or placement of bottom-founded equipment or
structures, impacts on sensitive benthic communities within other MPAs (e.g., coral, hard/live bottom,
chemosynthetic, and deepwater canyon communities) are expected to be avoided.

Impacts of accidental fuel spills on MPAs were rated as negligible to minor under Alternative A and
would be essentially the same under Alternative C. The risk of an accidental fuel spill would be less
because of the reduction in the number of surveys and vessel trips under Alternative C. Given the small
size of the spill in the proposed action scenario, a large-scale spill response involving multiple vessels is
not expected.

2.3.3.12.Impacts on Other Marine Uses (Chapter 4.4.12)

Relevant IPFs for other marine uses under Alternative C are vessel traffic, seafloor disturbance, and
accidental fuel spills. Because Alternative C would not include seismic airgun surveys, vessel exclusion
zones would be eliminated as an IPF. Also, because Alternative C would not include any aeromagnetic
surveys or helicopter traffic in support of COST or shallow test well drilling, there would be no impacts
from aircraft traffic or noise.

Impacts of vessel traffic were rated as negligible to minor under Alternative A and would remain
essentially the same under Alternative C. Vessel traffic has the potential for space-use conflicts with
existing marine uses such as shipping and marine transportation, but any impacts would be of relatively
short duration.

The extent of seafloor disturbance would be reduced slightly under Alternative C as compared with
Alternative A. Most of the proposed activities under Alternative A that include bottom sampling would
be associated with the renewable energy and marine minerals program areas. The elimination of G&G
surveys in support of oil and gas exploration would only slightly reduce the overall number of bottom
samples taken. It is expected that BOEM would require prior approval of any G&G surveys involving
seafloor-disturbing activities or placement of bottom-founded equipment or structures. Therefore,
conflicts with other marine uses of the seafloor (e.g., artificial reef sites, dredged material disposal sites,
military use areas, etc.) are expected to be avoided, and impacts under Alternative C would remain
negligible.

Impacts of accidental fuel spills on other marine uses were rated as negligible under Alternative A
and would be essentially the same under Alternative C. The risk of an accidental fuel spill would be less
because of the reduction in the number of surveys and vessel trips under Alternative C. Given the small
size of the spill in the proposed action scenario, a large-scale spill response involving multiple vessels is
not expected.

2.3.3.13.Impacts on Human Resources and Land Use (Chapter 4.4.13)

Relevant IPFs for human resources and land use under Alternative C are onshore support activities
and accidental fuel spills. Under Alternative C, the level of onshore support activities would be reduced
because surveys in support of oil and gas exploration would not occur. The risk of accidental fuel spills
would also be reduced because there would be fewer surveys and vessel trips.

Under Alternative A, impacts from onshore activities on human resources and land use under were
rated as negligible based on the projected level of G&G survey activity and associated demands for shore
base space, supplies, and services. The removal of G&G surveys in support of oil and gas exploration
would substantially reduce the vessel traffic, removing over 90,000 hr (3,725 days) of vessel activity
during the 2012-2020 time period. Vessels conducting G&G surveys or sampling for renewable energy
would operate mainly at specific sites in water depths less than 100 m (328 ft) and along potential cable
routes to shore. Typically, these are smaller vessels that would return to their shore base daily. Vessel
trips associated for renewable energy areas would be divided among several existing ports in Delaware,
Maryland, Virginia, North Carolina, South Carolina, Georgia, and Florida. Depending on the location of
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the renewable energy area, the surveys could operate from one of the five larger ports in the AOI, or any
of numerous smaller ports along the coast, depending on whatever is convenient. Potential impacts on
human resources and land use would remain negligible under Alternative C.

Impacts of accidental fuel spills on human resources and land use would remain negligible under
Alternative C. An accidental diesel fuel spill would be expected to have minimal to no impact to either
the local economies or populations of the ports and surrounding communities. The risk of an accidental
fuel spill would be less because of the reduction in the number of surveys and vessel trips under
Alternative C.

2.4. ISSUES

Issues are defined by the CEQ to represent those principal “effects” that an EIS should evaluate
in-depth. Scoping identifies specific environmental resources and/or activities rather than “causes” as
significant issues (CEQ, 1981). The analysis in the EIS can then show the degree of change from present
conditions for each issue due to the relevant actions related to the proposed action. Selection of
environmental and socioeconomic issues to be analyzed in this Draft Programmatic EIS was based on the
following criteria:

issue is identified in CEQ regulations as subject to evaluation;
the relevant resource/activity was identified through agency expertise, through the
scoping process, or from comments on past EISs; or

e the resource/activity may be vulnerable to one or more of the IPFs associated with
the OCS Program; a reasonable probability of an interaction between the
resource/activity and IPF should exist.

The public scoping process for this Draft Programmatic EIS was conducted from April 2 to May 17,
2010 and is described in Chapter 5. Public scoping meetings were held in seven cities (Houston, Texas;
Jacksonville, Florida; Savannah, Georgia; Charleston, South Carolina; Newark, New Jersey; Norfolk,
Virginia; and Wilmington, North Carolina). In addition to accepting oral and written comments at each
public meeting, BOEM accepted written comments by mail and through a dedicated email address. The
BOEM received a total of 965 comments through email (75%), formal letters (18%), and public meeting
testimony (7%). Each comment was read and categorized according to its source and the nature of the
information provided in the comment. The scope and content of this Draft Programmatic EIS have been
structured to ensure that the issues and concerns expressed by stakeholders during the scoping process are
fully addressed.

2.4.1. Issues to be Analyzed

This Draft Programmatic EIS addresses issues associated with various G&G activities, including
potential IPFs and related impacts on environmental and socioeconomic resources and activities
characteristic of the AOI. In addition, this Draft Programmatic EIS addresses the potential environmental
and socioeconomic effects of accidents on AOI resources and considers cumulative impacts (i.e., the
incremental impacts on AOI resources associated with the project alternatives).

The following issues were identified for detailed analysis:

e impacts of underwater noise on marine mammals, sea turtles, fishes, birds, and other
marine life;
impacts of underwater noise on commercial and recreational fishing (fish catch);
impacts of vessel traffic (risk of ship strikes) on marine mammals and sea turtles,
birds, and threatened and endangered fish species;
impacts of vessel traffic on fishing, shipping, and other marine uses;
impacts of aircraft traffic and noise on marine mammals, sea turtles, birds, and other
marine uses;

e impacts of seafloor-disturbing activities on sensitive benthic communities including
coral and hard/live bottom communities, chemosynthetic communities, and
deepwater canyon benthos;
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impacts of seafloor-disturbing activities on EFH, HAPCs, and MPAs;
impacts of seafloor-disturbing activities on archaeological resources including
historic shipwrecks and prehistoric archaeological sites;

e impacts of exclusion zones on commercial and recreational fishing, shipping,
recreational resources, and other marine uses;

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

e impacts of accidental spills on benthic communities, marine mammals, sea turtles,
birds, fishes and EFH, archaeological resources, recreational resources, MPAs, other
marine uses, and human resources and land use.

2.4.2. Issues Considered but Not Analyzed

As part of the scoping process, CEQ regulations require agencies to identify and eliminate from
detailed study the issues that are not significant to the proposed action, have been covered by prior
environmental review, or do not fulfill the purpose and need of the proposed action. Chapter 4.1.1
describes the screening process for impact analysis and identifies issues that were considered but not
analyzed in detail. Examples include impacts of underwater noise on plankton; impacts of
seafloor-disturbing activities on geology and sediment quality; impacts of vessel effluents on water
quality; and impacts of vessel and aircraft emissions on air quality.

2.5. ALTERNATIVES CONSIDERED BUT NOT ANALYZED

The following additional alternatives were identified during the scoping process. For the reasons
identified under each, they are not considered for detailed analysis in this Draft Programmatic EIS.

2.5.1. Limit Permitting G&G Activities to Renewable Energy and Marine Minerals

Under this alternative, the BOEM would permit G&G activities for siting renewable energy and
marine minerals program areas only, excluding G&G activities for oil and gas exploration and
development. This alternative would be essentially identical to Alternative C (No Action for Oil and Gas,
Status Quo for Renewable Energy and Marine Minerals G&G Activity).

At present, G&G activities for siting renewable energy and marine minerals are authorized in all
planning areas of the Atlantic, and there is no compelling programmatic need to entertain such an
evaluation unless a new and potentially significant stressor is potentially introduced. That stressor would
be deep penetration seismic surveying for oil and gas exploration, which is not currently permitted in the
Atlantic because these planning areas have been under moratoria for so long. There is a need for
evaluating Atlantic areas now that the U.S. Congress has indicated that it is contemplating oil and gas
exploration there. The BOEM elects to carry out this evaluation in context of all G&G activities
potentially able to be authorized by it in the three program areas. Further, the conference report to the
U.S. House of Representatives addressing appropriations (Report 111-316) notes the following:

The conferees support the Administration’s efforts to secure a balanced energy portfolio
that carefully weighs what is in the best interest of our energy-dependent nation with
what is in the best interest of our natural environment. Future coordinated efforts to
pursue additional oil and gas resources in the Outer Continental Shelf (OCS) must
include the opportunity to apply advanced technologies, be based on the best available
science, and take into account the potential environmental impacts of such potential
development. Therefore, the conferees direct the Minerals Management Service,
pursuant to the National Environmental Policy Act, to conduct a Programmatic
Environmental Impact Statement (Programmatic EIS) to evaluate potential significant
environmental effects of multiple geological and geophysical activities in the Atlantic
OCS and provide a detailed timeline for completion of the Programmatic EIS no later
than 90 days after enactment of this Act. The conferees believe this request is consistent
with the Department’s stated desire to fill in information gaps relating to resource
potential in the OCS.



Alternatives Including the Proposed Action 2-47

Under Section 18 of the OCSLA, the Secretary is required to prepare and maintain a schedule of
proposed OCS oil and gas lease sales determined to “best meet national energy needs for the 5-year
period following its approval or reapproval.” As this NEPA evaluation has been directed by the Congress
using the language above, it is clearly intended that the evaluation expressly consider the G&G activities
in support of oil and gas exploration. To not consider these activities would render this potential
alternative identical to the current Alternative C.

2.5.2. Expand Permitted G&G Activities into the North Atlantic Planning Area

Under this alternative, BOEM would expand the AOI to include the North Atlantic Planning Area.
This alternative would address an interest expressed by G&G industry representatives to expand
permitted G&G operations. Industry has noted that G&G data from the North Atlantic would help to
define regional geologic structures extending from Nova Scotia to the Mid-Atlantic. According to the
G&G industry, this information could aid in assessing resource potential in the Mid- and South Atlantic
Planning Areas.

The BOEM has eliminated this alternative from detailed analysis because there are no reasonably
foreseeable oil and gas lease sales or exploration activities in the North Atlantic Planning Area over the
time horizon of this Draft Programmatic EIS (10 years). There are no existing oil and gas leases
anywhere in the Atlantic OCS. A December 2010 decision by the USDOI removed the North Atlantic
Planning Area from leasing consideration until 2017 (USDOI, BOEM, 2010). As a consequence, BOEM
projects limited oil and gas interest in this planning area. Under the current 5-year program released in
November 2011 (USDOI, BOEM, 2011c), the earliest that USDOI would consider leasing in the North
Atlantic or any other Atlantic planning area would be 2016, when the next 5-year national leasing
program is drawn up. A change in administration could result in new OCS policies and preparation of a
new 5-year leasing program.

Interest in renewable energy in the North Atlantic Planning Area has been noteworthy, including the
Cape Wind installation site in Nantucket Sound, offshore Massachusetts, as well as prospective renewable
energy sites offshore New Jersey, New York, Massachusetts, and Rhode Island. The BOEM website
provides state-by-state summaries of renewable energy activities (USDOI, BOEM, 2012a). Especially
enabling for wind energy on the North Atlantic OCS would be the Atlantic Wind Connection (AWC)
proposal for a trunk line electrical cable on the OCS between Norfolk, Virginia, and the area south of
New York City. The AWC would allow offshore wind facilities to tie-in to the onshore electrical grid at
points adapted to receive wind-generated electricity (Dvorak, 2010). Planning with respect to renewable
energy development in all of these areas is tentative, and it remains uncertain whether commercial leasing
will proceed during the next several years. Commercial wind leasing projects announced in popular
media may not proceed at the pace anticipated; there is a considerable learning curve for installing and
operating wind facilities offshore as well as completing the regulatory approvals now required (USDOI,
MMS, 2009d). Planning and G&G activities could proceed for these and other renewable energy projects
on a case-by-case basis, as explained in Alternative C above. Permitting of G&G resource assessment
activities for renewable energy and development of marine minerals would continue to occur on a
case-by-case basis with site-specific plan review and approvals.

Expanding permitted G&G activities into the North Atlantic Planning Area would not meet the stated
purpose and need as it would provide data for an area where no foreseeable oil and gas leasing or
exploration activities are expected within the timeframe of this analysis.

2.5.3. Reprocess Existing G&G Data

Under this alternative, the G&G industry would reprocess existing data, collected mainly during the
late 1970’s and 1980’s, rather than receiving permits to conduct new surveys. Under this alternative,
existing G&G data would be reprocessed, made available for resource evaluation purposes, and used for
decision-making.

Geological and geophysical surveys were last performed in the Atlantic nearly 20 years ago, and all
of these collected two-dimensional (2D) seismic data. Advances in instrumentation, technology, and
computer processing speed since that time have resulted in data gathering techniques, equipment, and
imaging technology capable of providing far more accurate and dependable data. Modern oil and gas
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operators evaluate potential prospects on the basis of three-dimensional (3D) seismic data, which is not
now available in the U.S. Atlantic OCS Area of Interest.

The existing seismic surveys in the Atlantic are suitable for identifying large geologic structures
potentially suitable for economic oil and gas resources, but using such surveys to optimally site a well or
a well field, or to interpret the content of formation fluids or gases, is not feasible. Risk assessment teams
in modern oil and gas companies assess prospect portfolios on the basis of risk elements that cannot be
reduced without modern seismic data.

No amount of digital reprocessing can add information that was not contained in the original data.
New surveys conducted with current technology would significantly improve the ability of both industry
and government to predict where, and in what quantity, fossil fuels can be found. Additionally, the
reprocessing of existing G&G data would not alleviate the need for high-resolution, site-specific G&G
data to locate bottom-founded structures for oil and gas exploration or renewable energy installations, or
potential marine mineral borrow locations.

Reliance on existing data, or digitally reprocessed data, does not meet the stated purpose and need as
it does not provide accurate data on which to base regulatory and industry decisions.

2.5.4. Delay the Permitting Process

Under this alternative, BOEM would delay G&G activities until more baseline information is
available to evaluate impacts or until improved mitigation methods are developed and tested.

The BOEM has determined that the information available today is adequate to evaluate impacts of
G&G activities for decision-making, particularly at the programmatic level. Seismic airgun surveys and
other G&G activities evaluated in this Draft Programmatic EIS are conducted in the U.S. waters (e.g., in
the Gulf of Mexico and Alaska and, to a limited extent, along the Atlantic coast for renewable energy,
marine minerals, and other activities). These activities have been permitted (including issuance of
incidental take authorizations) based on the current level of knowledge of baseline conditions and
mitigation measures. Therefore, there is no reason to delay while awaiting new information. In addition,
this alternative fails to meet the purpose and need as it would impede the timely environmental evaluation
of exploration techniques.

The BOEM also has determined that a delay to await future mitigation developments is not necessary
because the proposed action includes an adaptive management approach that would incorporate new
technology and improved mitigation measures as they are developed and proven efficacious.

Delaying the permitting process, therefore, does not meet the stated purpose and need.

2.5.5. Consolidate and Coordinate Surveys

Under this alternative, 2D and 3D seismic exploration surveys would be consolidated and/or
coordinated through one private or Federal entity or would be processed through an independent panel of
experts (to be established) to compile applications into a survey plan that eliminates duplication of survey
effort. Industry G&G operators perform roughly the same type of assessment for maximum utility for
many types of surveys based on characteristics and parameters they know are desired by industry.
Operators may then conduct surveys on “spec,” meaning that the G&G operator sells a license to multiple
users of the survey output.

The BOEM has eliminated this alternative from detailed analysis because Alternative B achieves a
similar purpose by limiting concurrent surveys. In addition, although multiple applications for 2D
seismic exploration surveys in the AOI have been submitted by G&G operators, BOEM expects that
overlapping coverage would be minimal because of the expense of conducting large-scale surveys.
Finally, this alternative would not eliminate the need for site-specific surveys in support of individual
development projects (oil and gas, renewable energy, or marine minerals). As a leasing and permitting
agency that administers Federal lands, BOEM acts upon requests to use it; BOEM does not direct the
actions of operators in the private sector or compel business decisions. Likewise, it is not within the
mission of this Agency to directly undertake the proposed G&G activities, except in the rare circumstance
BOEM is part of a joint industry project. Therefore, an expectation that BOEM may directly undertake
such work or direct that such work be done by private companies is not in conformance to the principles
of USDOI governance.
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There are more research-oriented parts of the Federal government under which actions to consolidate
and coordinate exploration surveys could conceivably take place; for example, the USDOE and the
U.S. Geological Survey (USGS). Such G&G work, however, would only be done in furtherance of a
company or operator acquiring a lease on Federal lands to develop a resource, and neither the USGS nor
USDOE are charged with the leasing of Federal OCS lands or the consolidation and coordination of
exploration research on the OCS. These agencies have never sought this authority.

This alternative was not analyzed further because its main benefit (a limit on concurrent surveys) is
already addressed by Alternative B. In addition, consolidating and coordinating surveys would require
the creation of another untested series of regulatory controls and reviews and does not clearly fall under
the mandates of this Agency or the USDOE or USGS.

2.5.6. Require Non-Airgun Acoustic Sources

Under this alternative, the BOEM would not authorize the use of airguns as sound sources for seismic
surveys. Industry would have to rely on other measures to obtain accurate data on the location and extent
of hydrocarbon resources, including alternative acoustic source technologies that produce less underwater
noise and reduce the potential for impacts on marine life.

Alternatives to airguns are discussed briefly below, with additional details in Appendix C of this
Draft Programmatic EIS. Examples include the following:

marine vibrators;

low-frequency acoustic source (LACS) (patented);
deep-towed acoustics/geophysical system (DTAGS);
low-frequency passive seismic methods;

low-impact seismic array (LISA);

fiber optic receivers allowing smaller airguns; and
airgun modifications to lessen impacts.

The following discussion is based in part on the Okeanos Seismic Airgun Alternatives Workshop
(Weilgart, 2010). In 2009, an international, multi-disciplinary group of geophysical scientists,
seismologists, biologists, and regulators met in Monterey, California, to discuss potential alternatives
and/or modifications to airguns and airgun array configurations in order to minimize the potential impacts
from airguns (Weilgart, 2010). The Okeanos Seismic Airgun Alternatives workshop panelists discussed
promising new imaging technologies that are either completely silent or that can lessen the amount of
seismic sound required to gather seismic data, thereby still allowing for a reduction of the economic risk
of hydrocarbon recovery. Workshop panelists acknowledged that these technologies are purpose-driven
and do not work in all circumstances.

2.5.6.1. Marine Vibrators (Vibroseis)

2.5.6.1.1. Hydraulic

In 1985, Industrial Vehicles International, Inc. (IVI) offered the first commercial marine vibrator
system (IVI, 2003). The developed system consists of a marine vibrator, vibrator controller, and a power
unit. The marine vibrator contains a piston within a housing with power supplied to the electrical,
pneumatic, and hydraulic systems by the power unit. An alternator, air compressor, and two
pressure-driven hydraulic pumps are driven by an air-cooled diesel engine. The source is capable of
generating modulated frequencies between 10 and 250 hertz (Hz) and can be used in water depths as
shallow as 1 m (3 ft). Signals are generated by conventional land vibrator controllers (IVI, 2010).

The system has been tested in various environments from transition zones to deepwater. Acoustic
performance tests conducted at the Seneca Lake Facility of the Naval Underwater Systems Center in 1988
evaluated the system and determined that the marine vibrator was deficient in the low frequencies
(Johnston, 1989; Walker et al., 1996). A comparison of marine vibrator, dynamite, and airgun sources in
southern Louisiana concluded that the marine vibrator was a viable source for environmentally sensitive
areas (Potter et al., 1997; Smith and Jenkerson, 1998). In transition zones, when coupled with the
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seafloor, marine vibrators operate like a land vibrator (Christensen, 1989). The best performance is on a
seafloor, which distributes the vibrator’s forces.

Initial deepwater tests were conducted in the Gulf of Mexico by Geco-Prakla using a vibrator with an
energy output approximately equivalent to a 1,000 in® airgun. Despite limitations of low-frequency
energy, good definition of reflectors down to 3 s indicated that the system was viable (Haldorsen et al.
1985). In 1996, a commercial field test comparing a six-marine-vibrator array with a single 4,258 in
airgun was undertaken in the North Sea by Geco-Prakla with the objectives of evaluating cost, reliability,
production rate and quality of the geophysical data. After 2 weeks of data collection, a comparison
between the marine vibrator and the airgun data indicated that the marine vibrator data contained more
frequency content above 30 Hz and less frequency content below 10 Hz than the airgun data, but overall
the data were comparable. Marine vibrator production rates were slightly lower than those of the airgun,
but by the end of the survey, the technical downtime of the marine vibrator was similar to the airgun
(Johnson et al., 1997).

Geco-Prakla, a subsidiary of Schlumberger, operated the marine vibrator program, conducting
surveys and tests until 2000 when the exclusive-use agreement between IVI and Schlumberger expired
(Bird, 2003). IVI continued to further develop the system into the early 2000’s, but they are no longer
actively marketing the product because there is no client base for the system. The significant expense to
retrofit the marine exploration companies’ ships to support marine vibrators is not offset by reduced
operation costs or better data quality. IVI presently has marine vibrator systems that could be used for
seismic data collection, but they would require renovation prior to deployment, which could take
3 months to a year (E. Christensen, Vice President IVI, personal communications with J. Lage, BOEM,
2010).

2.56.1.2. Electric

Petroleum Geo-Services (PGS) began developing an electro-mechanical marine vibrator in the late
1990’s. The original system consists of two transducers: the lower frequency (6-20 Hz) “Subtone” source
and the higher frequency (20-100 Hz) “Triton” source (Tenghamn, 2005, 2006). Each vibrator is
composed of a flextensional shell that surrounds an electrical coil, a magnetic circuit, and a spring
element. The sound in the water column is generated by a current in the coil, which causes the spring
elements and shell to vibrate. Mechanical resonances from the shell and spring elements allow very
efficient, high power generation (Tenghamn, 2005, 2006; Spence et al., 2007). The source tow-depth,
generally between 5 and 25 m (16 and 82 ft) below the sea surface, is selected depending on the
frequency and enhancement from the surface reflection which, to a certain degree, directs the acoustic
signal downwards.

The reduction of the overall sound level and specifically the frequencies above 100 Hz, which are
beyond the useful seismic range, is a major advantage of the system. Another is the reduction of acoustic
power in comparison with conventional seismic sources, which occurs because the net source energy is
spread over a long period of time (Tenghamn, 2005, 2006).

This system was compared to a 760 in’® airgun along a 2D line in shallow water. A comparison of the
data demonstrates that the marine vibrator equals the penetration of the airgun down to 5.5 s two-way
travel time (TWT) while emitting less acoustic energy into the water. A second test comparing dynamite
to the vibrators was run in the transition zone (1.2-1.8 m [4-6 ft] of water). The transducers were
mounted in a frame that was placed on the seabed. The vibrators lost the low-frequency component
because of attenuation of the signal, limiting the depth of penetration to approximately 2 s TWT.
However, in the shallower sections imaged by the vibrator, the two sources compared favorably
(Tenghamn, 2005, 2006). Most of the trials have been conducted in shallow water (<100 m [<328 ft]);
deeper water tests need to be run to determine performance depth range of the system (Tenghamn, 2010).

During the early period of development, the system proved the concept that it worked as a source for
seismic data. However, unreliability prevented it from becoming a commercial system. PGS spent 2006
and 2007 conducting a feasibility study to improve reliability and testing a newly developed prototype.
After that work, PGS developed three additional systems that are currently being tested. PGS does not
have a commercial system available for data collection at this time. They project that, if funds were
available, it would take 2-4 years to fully develop and test a system for commercial use (R. Tenghamn,
VP Innovation and Business Development PGS, pers. comm. to J. Lage, BOEM, 2010).
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2.5.6.2. Low-Frequency Acoustic Source (patented) (LACS)

Originally designed as a ship sound simulator for the Norwegian navy, the LACS is being promoted
as an alternative source for seismic acquisition (Weilgart, 2010). The LACS system is a combustion
engine with a cylinder, spark plug, two pistons, two lids, and a shock absorber. It creates an acoustic
pulse when two pistons push lids vertically in opposite directions; one wave reflects from the sea surface
and combines with the downward moving wave. There is no bubble noise from this system as all air is
vented and released at the surface, not into the underwater environment. The absence of bubble noise
allows the system to produce long sequences of acoustic pulses at a rate of 11 shots per second; this
allows the signal energy to be built up in time with a lower amount of energy put into the water
(Askeland et al., 2007, 2009). The system design also controls the output signal waveform, which can
reduce the amount of non-seismic (>100 Hz) frequencies produced (Spence et al., 2007). The transmitted
pulses are recorded by a near-field hydrophone and seafloor and sediment reflections are recorded by a
far-field streamer (Askeland et al., 2007, 2009).

Two LACS systems are being offered commercially. The LACS 4A has a diameter of 400 mm
(15.7 in), a height of 600 mm (24 in), and a weight of approximately 100 kilograms (kg) (220 pounds
[Ib]) in air. Pulse peak-peak pressure is 218 dB re 1 pPa at 1 m. Field test results of the LACS 4A
system demonstrate that the system is capable of accurately imaging shallow sediments (~230 m [755 ft])
within a fjord environment (Askeland et al., 2008, 2009). This system is suitable for shallow penetration
towed-streamer seismic surveys or vertical seismic profiling (Askeland et al., 2008).

The second system, the LACS 8A, theoretically has the potential to compete with a conventional deep
penetration airgun seismic array. The LACS 8A system has pulse peak-peak pressure of 3 Bar meter or
230 dB re 1 pPa @ 1 m. The weight is 400 kg (880 1b), and the diameter is 800 mm (31.5 in). Several
LACS units may be operated together to provide an increased pulse pressure (Bjeorge Naxys AS, 2010).
This system currently does not exist, and the project is presently on hold. It would take at least 18 months
to build and field test one of these systems if money came available to do so (J. Abrahamsen, Managing
Director Bjerge Naxys, pers. comm. to J. Lage, BOEM, 2010).

2.5.6.3. Deep-Towed Acoustics/Geophysics System (DTAGS)

The Navy developed a DTAGS to better characterize the geoacoustic properties of abyssal plain and
other deepwater sediments. The system was tested and modified in the early 1990’s and used in various
locations around the world until it was lost at sea in 1997 (Gettrust et al., 1991; Wood et al., 2003).

The second generation DTAGS is based on the original design but with more modern electronics. It
uses the same Helmholtz resonator source consisting of five concentric piezoelectric ceramic rings sealed
in an oil-filled rubber sleeve to generate a broadband signal greater than 2 octaves. The optimum
frequency performance range is between 220 and 1,000 Hz with a source level of 200 dB re 1 pPa @ 1 m,
which is a major improvement over the original DTAGS. The source is extremely flexible, allowing for
changes in waveform and decrease in sound level to produce a source amplitude, waveform, and
frequency to suit specific requirements (Wood et al., 2003; Wood, 2010).

The DTAGS is towed behind a survey vessel usually at a level of 100 m (328 ft) above the seafloor
and a vessel speed of 3.7 km/hr (2 kn); it can operate at full ocean depths (6,000 m [19,685 ft]). A 450-m
(1,476 ft), 48-channel streamer array is towed behind the source to record the reflected signals. The
DTAGS can also be configured with an aluminum landing plate, which transmits the acoustic energy
directly into the seafloor. With this configuration, vertical bottom-founded hydrophone arrays are used to
receive reflections (Breland, 2010).

Proximity of the acoustic source to the seafloor is an advantage of the DTAGS. The system has a
limit of 1 km (0.6 mi) penetration in most marine sediments (Wood et al., 2003). It has been used
successfully to map gas hydrates in the Gulf of Mexico (Wood et al., 2008), Canadian Pacific (Wood and
Gettrust, 2000; Wood et al., 2002), and Blake Ridge (Wood and Gettrust, 2000).

There is only one DTAGS in existence at this time. While it has imaged shallow sediments and gas
hydrate environments extremely well, the current tool design could not replace a deep penetration airgun
array for oil and gas exploration at this time; DTAGS was not designed for this purpose. However, there
is no physical limitation to designing a resonant cavity source to simulate the frequency band of airguns.



2-52 Atlantic G&G Programmatic EIS

2.5.6.4. Low-Frequency Passive Seismic Methods for Exploration

Low-frequency passive seismic methods utilize microseisms, which are faint tremors caused by the
natural sounds of the earth, to image the subsurface. A typical survey consists of highly sensitive
receivers (usually broadband seismometers) placed in the area of interest to collect data over a period of
time. Upon completion of the survey, the data are analyzed and filtered to remove all non-natural sounds,
which is most efficiently completed using an automated process (Hanssen and Bussat, 2008).

All of the current methods use one of following three sources of natural sounds: natural seismicity,
ocean waves, or microseism surface waves.

Natural seismicity uses the earth’s own movements as a source of energy. Two techniques have been
developed to use this energy source. Daylight imaging (DLI) uses the local seismicity of an area to
produce reflection seismic profiles, similar to those recorded in active seismic surveys (Claerbout, 1968).
As in active reflection seismic operations, geophones are deployed; the target can be imaged using a
regularly spaced 2D line geometry (Hohl and Mateeva, 2006; Draganov et al., 2009). The seismicity of
the area, geologic complexity, and receiver sensitivity control the record length. DLI can augment active
seismic data, where it is difficult to collect data. Local earthquake tomography (LET) also uses local
seismicity of a region to map on the reservoir scale (Kapotas et al., 2003). However, it is used to
calculate the velocity structure of the subsurface in 3D by analyzing each earthquake on multiple
receivers and generating ray paths instead of cross-correlating the recorded signals. This method requires
a longer period of data collection than the other methods to produce results.

Ocean waves are used as a sound source for the seafloor compliance (SFC) technique. The method
requires that ocean bottom seismometer (OBS) stations with highly-sensitive, broadband seismometers
and differential or absolute pressure gauges be installed in water several hundred meters deep. In the
right setting, a coarse one-dimensional (1D) S-wave velocity model of the subsurface down to the Moho
can be generated using the measured water pressure and vertical movement of the seabed caused by large
passing ocean waves (Crawford and Singh, 2008).

Ambient-noise (surface-wave) tomography [AN(SW)T] uses low-frequency (between 0.1 and 1 Hz)
ambient noise records to estimate shear wave velocities and structural information about the earth. The
ambient noise used consists mainly of microseism surface waves (Rayleigh and Love waves) (Bussat and
Kugler, 2009). This technique requires the use of broadband seismometers to record the low-frequency
surface waves, which can penetrate to depths of several kilometers (Bensen et al., 2007, 2008). Because
the marine environment produces abundant, high-energy surface waves, a few hours or days of
acquisition can produce good quality data. AN(SW)T can be used in areas where seismic data are
difficult to collect or in environmentally sensitive areas. While this technology is new and still in need of
further testing, the lateral resolution at several kilometer depths may reach a few hundred meters, and the
resolution may be better than gravimetric or magnetic data, which is promising for oil and gas exploration
(Bussat and Kugler, 2009).

Surface-wave amplitudes (SWAs) is a method that images the geological structure of the subsurface
by analyzing passive acoustic data that have not been geophysically processed. The transformation of
incoming micro-seismic surface waves, scattered at vertical discontinuities, into body waves may produce
these data, but the process is not well understood (Gorbatikov et al., 2008).

Low-frequency spectroscopy (LFS), also known as low-frequency passive seismic (LFPS) or
hydrocarbon microtremor analysis (HyMAS), tests for an indication of subsurface hydrocarbon
accumulation using spectral signatures gathered from the ambient seismic wave field recorded by
broadband seismometers. The cause of the spectral anomalies, often called direct hydrocarbon indicators
(DHIs), is presently unknown, but the following reasons have been proposed: standing wave resonance,
selective attenuation, resonant amplification (Graf et al., 2007), and pore fluid oscillations (Frehner et al.,
2006; Holzner et al., 2009). Energy anomalies in the frequency range between 1 and 6 Hz have been
observed in known hydrocarbon areas including Mexico (Saenger et al., 2009), Abu Dhabi (Birkelo et al.,
2010), Brazil, Austria (Graf et al., 2007), and southern Asia (West et al., 2010). However, this
methodology is highly dependent on the ability to process out all anthropogenic noise and topography
(Hanssen and Bussat, 2008). This method is still in the early stage of development and has not been
confirmed in the field during all studies (Ali et al., 2007; Al-Faraj, 2007).

The most successful use of low-frequency passive micro-seismic data has been on land, where it is
easier to isolate the extraneous noise from the natural signal. The technique is also promising in the
marine environment. To ensure success of a marine survey: (1) it is imperative that the recording
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instruments are in proper contact with the substrate (the natural signal may not be accurately recorded in
unconsolidated material) and (2) the increase in both anthropogenic and naturally produced noise in the
marine environment is correctly filtered so that it does not mask the signal of interest.

Passive seismic surveys cannot replace active seismic acquisition. However, passive acoustic data
have the potential to enhance oil recovery at a better resolution than magnetic or gravimetric methods
(Bussat and Kugler, 2009), especially in areas that are environmentally sensitive or where active seismic
operations are difficult.

2.5.6.5. Low-Impact Seismic Array (LISA)

Nedwell (2010) describes the concept of a LISA based on the use of inexpensive but powerful and
rugged electromagnetic projectors to replace airgun arrays. The prospective benefit was that since the
signal could be well controlled, both in frequency content and in the direction in which the sound
propagated, the possibility existed of undertaking seismic surveys in environmentally sensitive areas with
little or no collateral environmental impact.

The LISA project embodies the idea of using a large array of small but powerful electromagnetic
projectors to replace airgun arrays. Initial measurements were made on a small (n = 4) array of existing
electromagnetic transducers. It was found that a source level of about 142 dB re 1 pPa per volt @ 1 m
was achieved, at a peak frequency of 25 Hz. The operating frequency could be reduced to below 10 Hz
with reasonable modifications, allowing use of an array for seismic exploration. The results indicate that
it would be possible to achieve an array source level of about 223 dB re 1 pPa @ 1 m, which is adequate
for seismic surveying.

2.5.6.6. Fiber Optic Receivers

Short of replacing seismic airguns, improvements in fiber optic sensing and telemetering could allow
use of smaller airguns and airgun arrays in the future (Nash and Strudley, 2010). Fiber optic receivers are
receivers that incorporate optical fibers to transmit the received acoustic signal as light. They are most
frequently used in the petroleum industry for seismic permanent reservoir monitoring, a four-dimensional
(4D) reservoir evaluation application. The optical receivers are permanently placed on the seafloor,
ensuring consistency and repeatability of the 4D surveys, better signal-to-noise ratios, and quality of
subsequently collected data. Fiber optic systems are not new. Fiber optical components have been used
by the military for years in similar applications for antisubmarine warfare and area surveillance and have
proven to be highly reliable.

Fiber optic receivers are more sensitive than standard receivers, which allows for smaller airgun
arrays to be used. While these receivers offer a benefit to the environment through a decrease in airgun
noise, this technology is not presently available for towed-streamer surveys.

Fiber optic receivers typically are used in areas with large-scale oil and gas production requiring 4D
monitoring. They would not be expected to be used in the Atlantic OCS during the time period of the
Draft Programmatic EIS because there are no active leases and only very limited exploration activities
could occur between 2018-2020 if leasing is allowed (Chapter 3).

2.5.6.7. Airgun Modifications to Lessen Impacts

In addition to alternative methods for seismic data collection, industry and the public sector have
actively investigated the use of technology-based mitigation measures to lessen the impacts of airguns in
the water.

2.5.6.7.1. Airgun Silencers

One such measure, an airgun silencer, which has acoustically absorptive foam rubber on metal plates
mounted radially around the airgun, has demonstrated 0-6 dB reductions at frequencies above and 0-3 dB
reductions below 700 Hz. This system has been tested only on low pressure airguns and is not a viable
mitigation tool because it needs to be replaced after 100 shots (Spence et al., 2007).
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2.5.6.7.2. Bubble Curtains

Bubble curtains generally consist of a rubber hose or metal pipe with holes to allow air passage and a
connector hose attached to an air compressor. They have successfully been tested and used in
conjunction with pile driving and at construction sites to frighten away fishes and decrease the noise level
emitted into the surrounding water (Wiirsig et al., 2000a; Sexton, 2007; Reyff, 2009). They have also
been used as stand-alone units or with light and sound to deflect fishes away from dams or keep them out
of specific areas (Pegg, 2005; Weiser, 2010).

The use of bubbles as a mitigation for seismic noise has also been pursued. During an initial test of
the concept, the sound source was flanked by two bubble screens; it demonstrated that bubble curtains
were capable of attenuating seismic energy up to 28 dB at 80 Hz while stationary in a lake. This
two-bubble curtain configuration was field tested from a moving vessel in Venezuela and Aruba where a
12-dB suppression of low-frequency sound and a decrease in the sound level of laterally-projecting sound
was documented (Sixma, 1996; Sixma and Stubbs, 1998). A different study in the Gulf of Mexico tested
an “acoustic blanket” of bubbles as a method to suppress multiple reflections in the seismic data. The
results of the acoustic blanket study determined that suppression of multiples was not practical using the
current technology. However, the acoustic blanket measurably suppressed tube waves in boreholes and
has the capability of blocking out thruster noises from a laying vessel during an ocean bottom cable
survey, which would allow closer proximity of the shooting vessel and increase productivity (Ross et al.,
2004, 2005).

A recent study “Methods to Reduce Lateral Noise Propagation from Seismic Exploration Vessels”
was conducted by Stress Engineering Services Inc. under the BOEM Technology Assessment & Research
Program (Ayers et al., 2009, 2010). The first phase of the project was spent researching, developing
concepts for noise reduction, and evaluating the following three concepts: (1) an air bubble curtain;
(2) focusing arrays to create a narrower footprint; and (3) decreasing noise by redesigning airguns. The
air bubble curtain was selected as the most promising alternative, which led to more refined studies the
second year (Ayers et al., 2009). A rigorous 3D acoustic analysis of the preferred bubble curtain design,
including shallow-water seafloor effects and sound attenuation within the bubble curtain, was conducted
during the second phase of the study. Results of the model indicated that the bubble curtains performed
poorly at reducing sound levels and are not a viable option for mitigation of lateral noise propagation
during seismic operations from a moving vessel (Ayers et al., 2010).

2.5.6.8. Evaluation

The non-airgun alternative would not meet the purpose and need specified in Chapter 1. Alternative
acoustic sources are in various stages of development, and none of the systems with the potential to
replace airguns as a seismic source are currently commercially available for use on a scale of activity
considered in the proposed action scenario described in Chapter 3. Although some airgun alternative
technologies are available now or in the next 1-5 years, none are at the stage that they can replace airgun
arrays. In order to do so in the future, an increase in research and development funding by government or
industry for alternative exploration technologies would be needed to accelerate development. The non-
airgun alternative would not provide the oil and gas industry with sufficiently accurate data on the
location, extent, and properties of hydrocarbon resources or the character of formation fluids or gases, as
well as information on shallow geologic hazards and seafloor geotechnical properties, in order to explore,
develop, produce, and transport hydrocarbons safely and economically. As this alternative does not meet
the stated purpose and need, it has not been carried forward for detailed environmental impact analysis in
this Draft Programmatic EIS.

2.6. COMPARISON OF IMPACTS BY ALTERNATIVE

Alternatives A, B, and C were carried through the detailed environmental impact analysis in
Chapter 4. Impacts have been summarized in Chapters 2.1.3, 2.2.3, and 2.3.3, respectively. Table 2-2
compares the three alternatives with respect to the impact significance ratings from Chapter 4.

Alternative C would have the lowest level of impacts for all resources because the main source of
impacts (seismic airgun surveys in support of oil and gas exploration) would not occur. Alternative C
would eliminate several IPFs, including airguns, aircraft traffic and noise, and drilling discharges.
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Most impacts under all three alternatives would be negligible or minor, and no major impacts were
identified. Only a few impacts were identified as moderate under one or more alternatives. These were:

impacts of airguns on marine mammals (moderate under both Alternatives A and B);
impacts of airguns on sea turtles (negligible to moderate under Alternative A and
negligible to minor under Alternative B);

e impacts of airguns on MPAs (negligible to moderate under Alternative A and
negligible to minor under Alternative B). The moderate rating is based on the
potential impacts of seismic airgun surveys on sea turtle nesting at a particular coastal
MPA (Archie Carr NWR) and is reduced to minor under Alternative B; and

e impacts of accidental fuel spills on coastal and marine birds (moderate under all
three alternatives).

Potential impacts of Alternatives A and B are broadly similar. However, there are a few important
differences due to the additional mitigation measures included in Alternative B:

e The expanded time-area closure for North Atlantic right whales under Alternative B
would reduce the risk of acoustic and vessel strike impacts on this species. Although
incidental take was not modeled for Alternative B, it is estimated that the expanded
time-area closure would avoid approximately 80 percent of the incidental takes of
North Atlantic right whales over the period of the Programmatic EIS (as compared
with no closures). In contrast, the Alternative A time-area closure would be expected
to avoid about 67 percent of the right whale incidental takes.

e The expanded time-area closure for North Atlantic right whales under Alternative B
would slightly reduce the risk of acoustic and vessel strike impacts on some other
marine mammals by precluding certain surveys in a portion of the AOI during certain
times. Because the closure area is a small part of the AOI (7 percent vs.
approximately 4 percent under Alternative A), the overall impact rating for marine
mammals was the same under both Alternatives A and B (moderate). The expanded
time-area closure may also slightly reduce other (non-marine-mammal) impacts
related to the level of vessel traffic in coastal waters, but not enough to change any
impact ratings.

e The Brevard County time-area closure under Alternative B would reduce the risk of
disrupting sea turtle nesting in an area that is estimated to support 25 percent of all
loggerhead turtle nesting in the U.S. Although the closure would affect only a small
portion of the AOI (3.9%), the impact reduction for sea turtles is expected to be
substantial, reducing the highest rating from moderate to minor. Because the
moderate rating for MPAs under Alternative A was based on potential impacts on
sea turtle nesting at Archie Carr NWR (which is partly within Brevard County), the
highest rating for MPAs under Alternative B would also be reduced to minor.

e The 40-km (25-mi) separation distance between concurrent seismic surveys under
Alternative B may slightly reduce acoustic impacts on marine mammals, sea turtles,
and other marine biota. It would ensure that some areas between concurrent surveys
would not be ensonified to levels that would cause Level A or B harassment of
marine mammals, and it would reduce the likelihood of multiple exposures to airgun
pulses. The degree of improvement has not been estimated bu