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SITE-SPECIFIC ENVIRONMENTAL ASSESSMENT/
FONSI/EIS DETERMINATION

The Minerals Management Service (MMS) has reviewed BP Exploration & Production Inc.’s Revised
Exploration Plan (EP) (Control No. R-5038) that proposes seismic activities for a hazards survey of
Mississippi Canyon Area, Block 252, Lease OCS-G32306. Our Site-Specific Environmental Assessment,
SEA No. R-5038 AA, on the subject action is complete and results in a Finding of No Significant Impact.
Based on the conclusions of the SEA, there is no evidence to indicate that the proposed action will
significantly (40 CFR 1508.27) affect the quality of the human environment. Preparation of an
environmental impact statement is not required. Mitigation is imposed to ensure environmental
protection, consistent environmental policy and safety as required by the National Environmental Policy
Act (NEPA), as amended, Endangered Species Act (ESA), and Marine Mammal Protection Act (MMPA);
or measures needed for compliance with 40 CFR 1500.2(f) regarding the requirement for Federal
agencies to avoid or minimize any possible adverse effects of their actions upon the quality of the human
environment.

This FONSI is valid only insofar as the following conditions are imposed:
Mitigations

1.04 RAMP-UP, PROTECTED SPECIES VISUAL MONITORING, TRAINING, REPORTING, AND
EXPERIMENTAL PASSIVE ACOUSTIC MONITORING REQUIREMENTS FOR SEISMIC
SURVEY OPERATIONS: You will comply with NTL 2007-G02 Implementation of Seismic
Survey Mitigation Measures and Protected Species Observer Program. It can be accessed on the
web at http://www.gomr.mms.gov/homepg/regulate/regs/ntls/2007NTLs/07-g02.pdf.

1.05 VESSEL-STRIKE AVOIDANCE/REPORTING: The You will comply with NTL 2007-G04. It
can be accessed on the web at http://www.gomr.mms.gov/homepag/requlate/regs/ntls/2007NTLs/07-

904.pdf.

0.00 PROTECTED SPECIES OBSERVER (PSO) MANNING: Due to the emergency nature of the
proposed survey work and other logistic/timing issues, the operator will be allowed to use available
crew members as Protected Species Observers (PSO) for conducting the requisite visual
monitoring. The PSOs will make every effort to follow the monitoring and reporting guidelines
outlined in NTL No. 2007-G02, which will be complied with in all other regards.

//2&““4/ /23/2010

Chief, Environmental Compliance Section Date
Leasing and Environment, GOM OCS Region




Table of Contents

Page

SITE-SPECIFIC ENVIRONMENTAL ASSESSMENT/ FONSI/EIS DETERMINATION .......cccoviieene. ii

1. INTRODUCTION ...ttt bbbt bbbt b et b et 1

IO = 7= Tod (o £ 11 o OSSR 1

1.2.  Purpose, Need, and Regulatory Framework, and DeSCription ...........ccoevereieieninienenc e 2

2. PROPOSED ACTION AND ALTERNATIVES.......coi ittt s 3

2.1, RANQE OF AIEINALIVES. ....ccviiiicie ettt st e sa e te e s reete e b e sneene e e e 4

2.2.  Summary and Comparison Of AIEINALIVES ... 5

3. DESCRIPTION OF THE AFFECTED ENVIRONMENT AND ENVIRONMENTAL IMPACTS.....7

INTRODUGCTION ...ttt bbbt bbbt b bbb n et 7

3. L. MAriNE MAIMMAIS ...ttt bbbt b bbbt ens 8

3.1.1.  Threatened or Endangered Marine Mammal SPecies ........cccccevovreerrieneeieneeeeneneen, 9

3.1.2. Nonendangered Marine Mammal SPECIES........cccccvirverieiiieriiiese e 10

3.2, TUITIES ot b bbbt b bttt 13

T N 1] o1 PSSR 13

34, CUIUIAL RESOUITES ... eeeueieeeieete et sttt sttt ettt e st et e s te et es e bt ane e eeeteaneesaeeseenbesneenseneeaneeneeneas 15

TR T N | @ T 1 1) SO PR 15

3.6.  Deepwater Benthic COMMUNITIES ..........ooveiiiiiiiieierie e 15

K B O 1 =T g @0 43 o (<] 14 o] SO SR 16

4. PUBLIC OPINION ...ttt bbbt bbbttt ettt 16

5. CONSULTATION AND COORDINATION .....cocciiiiiiiiiiiinieinieisree st 16

B. BIBLIOGRAPHY ...ttt bbb bbbt b ettt ettt en s 16

7. PREPARERS ...ttt bbbt bbb bbbt 19

8. APPENDICES ...ttt 19

Appendix A Proposed Mitigation MEASUIES ..........cuiiiirierieieieiese e A-1

Appendix B Glossary of MMS Terminology .........cccovoieiiiiiiereieeie e B-1
Appendix C Summary and Comparison of Environmental Impacts from Each Alternative

0N a Resource-by-ReSOUICE BasSiS ..........cuiiiiiieiiiiiineesee e C-1

Appendix D Marine Mammals of the GUIf Of MEXICO ........ccoioiiiiiiiii e D-1



SITE-SPECIFIC ENVIRONMENTAL ASSESSMENT (SEA) PREPARED FOR
BP EXPLORATION & PRODUCTION INC.
REVISED EXPLORATION PLAN No. R-5038

1. INTRODUCTION

1.1. BACKGROUND

The purpose of this Site-Specific Environmental Assessment (SEA) is to assess the specific impacts
associated with BP Exploration & Production Inc.’s seismic activities for a proposed on-lease hazards
survey. The SEA is based on a Programmatic Environmental Assessment (PEA) for G&G Exploration
for Mineral Resources on the Gulf of Mexico Outer Continental Shelf (USDOI, MMS, 2004) which
evaluates a broader spectrum of potential impacts resulting from G&G activities across the Eastern,
Central, and Western planning areas of the Gulf of Mexico (GOM) Outer Continental Shelf (OCS). The
PEA/SEA process is called a “tiering" process and it is detailed in the National Environmental Policy
Act’s (NEPA’s) implementing regulations (40 CFR §1502.20 and 81508.28). The PEA/SEA process is
designed to reduce and simplify the size of environmental assessment documents by eliminating repetitive
discussions of the same issues. The subsequent SEAs allow the analyses to focus on specific concerns
and effects related to the proposed action.

This SEA conforms to the Minerals Management Service (MMS) and other appropriate guidelines for
preparing environmental assessments by using data presented in the PEA to complete the assessment. It
presents site-specific data regarding the proposed seismic survey and evaluates the potential impacts.
This document identifies mitigation measures that should reduce the potential impacts. Preparation of
this SEA has allowed the determination of whether a Finding of No Significant Impact (FONSI) is
appropriate or whether further assessment of the proposal is necessary.

The G&G surveys provide information used by industry and government to evaluate the potential for
offshore oil and gas resources below the surface of the land and seafloor. These operations direct high-
intensity, low-frequency sound waves through layers of subsurface rock, which are reflected at
boundaries between geological layers with different physical and chemical properties. The reflected
sound waves are recorded and processed to provide information about the structure and composition of
subsurface geological formations (McCauley, 1994). In an offshore seismic survey, a high-energy sound
source is towed at slow speed behind a survey vessel. The sound source typically used is an airgun, a
pneumatic device that produces acoustic output through the rapid release of a volume of compressed air.

The description of the air gun is found in Appendix B, Glossary of MMS Terminology and the PEA. The
airgun is designed to direct the high-energy bursts of low-frequency sound (termed a "shot") downward
towards the seafloor. Airguns are usually used in sets, or arrays, rather than singly (McCauley, 1994).
Reflected sounds from below the seafloor are received by an array of sensitive hydrophones on cables
(collectively termed "streamers") that are either towed behind a survey vessel or attached to cables placed
on or anchored to the seafloor. A summary of G&G activities being conducted in the Gulf of Mexico is
provided in Appendix C of the PEA (USDOI, MMS, 2004). Table 11-2 from the PEA lists the typical
G&G activities in the GOM. For this proposal, the operator will conduct a hazards survey using airgun
arrays with streamers.

A detailed description of seismic sources is found in Appendix C of the PEA (USDOI, MMS, 2004). For
the purpose of this analysis, G&G activities include seismic surveys (including high-resolution site
surveys and various types of seismic exploration and development surveys), deep tow side-scan sonar
surveys, electromagnetic surveys, and remote sensing. Most G&G activities aimed at OCS mineral
exploration are considered a major Federal action under NEPA.

A glossary of MMS terminology relating to this G&G SEA is found in Appendix B. For abbreviations
and acronyms, see page xxv of the PEA (USDOI, MMS, 2004).



1.2. PURPOSE, NEED, AND REGULATORY FRAMEWORK, AND DESCRIPTION

The MMS is mandated to manage the development of OCS oil, gas, and mineral resources, while also
ensuring safe operations and protection of the human, marine, and coastal environments. The purpose of
the MMS regulatory program is to ensure that the G&G data needed by industry and government are
obtained in a technically safe and environmentally sound manner. The MMS performs assessment,
leasing, exploration, development, production, and royalty management. The G&G activities aimed at
mineral exploration are subject to a complex series of permits and notices. The MMS Resource
Evaluation (RE) Program oversees G&G data acquisition and permitting activities, pursuant to
regulations in 30 CFR (Dellagiarino et al., 1997 and 1998). Specifically, these include (1) Part 251,
which regulates prelease G&G exploratory operations for oil, gas, and sulfur resources; and (2) Part 280,
which regulates prelease prospecting activities (Fulton, 1998). The MMS Field Operations (FO) Program
oversees on lease G&G activities pursuant to regulations in 30 CFR Part 250 which regulates ancillary
activities, including hazards surveys, on-lease G&G exploration, and development G&G activities. Other
regulations also pertain to one or more of the issues considered in this analysis (e.g., the President’s
Council on Environmental Quality [CEQ] guidelines for implementation of NEPA and pertinent
regulations.

The G&G surveys provide information used by industry and government to evaluate the potential for
offshore oil and gas resources and geologic hazards. The oil and gas industry needs accurate data on the
location, extent, and properties of hydrocarbon resources, as well as information on shallow geologic
hazards and seafloor geotechnical properties, in order to explore, develop, produce, and transport
hydrocarbons safely and economically. The survey proposed under R-5038, is for a shallow hazards
assessment of seafloor conditions in Mississippi Canyon Area, Block 252.

The MMS uses high-resolution geophysical data in each of its primary mission areas. The MMS
Regulatory staff uses these data to ensure that the proposed site of bottom-founded structures is safe (i.e.,
via geohazards review) and that the foundations are properly designed (i.e., based on engineering
parameters determined from cores), thus ensuring safe operations. The MMS Resource Evaluation staff
uses deep seismic data for resources estimation and bid evaluation to ensure that the government receives
a fair-market value for tracts offered for lease. The MMS Production and Development staff uses 3D data
to map reserves and develop conservation evaluations for conservation of resources.

The MMS Leasing and Environment staff performs analyses to determine whether G&G activity (i.e.,
seismic survey noise, coastal vessel and aircraft traffic, space-use conflicts with seismic arrays, and
seafloor disturbance) have significant impacts on the marine, coastal, or human environments of the GOM
(i.e., marine mammals, sea turtles, fishes, commercial and recreational fisheries, coastal and marine birds,
benthic communities, and cultural resources). The impacts are determined by an impact analysis that is
used (1) to determine whether G&G activities have significant impacts on the marine, coastal, or human
environments of the Gulf of Mexico; and (2) to identify significant impacts, if any, for further NEPA
analysis. For the impact analysis, resource-specific significance criteria were developed for each category
of the affected environment. The criteria reflect consideration of both the context and intensity of impact
(40 CFR 1508.27). Criteria for marine mammals and sea turtles reflect the Federal protected status of all
species occurring in the Gulf of Mexico. Adverse impacts are classified into one of three levels:

e significant adverse impact (including those that could be mitigated to
nonsignificance);

o adverse but not significant impact; or
¢ negligible impact.

Significance criteria presented in this analysis, reflecting accepted threshold levels for significance (i.e.,
thresholds are resource-specific), are based on a recent EIS (USDOI, MMS, 2001b) for proposed floating
production, storage, and offloading (FPSO) systems being considered in the deepwater regions of the
Gulf of Mexico. Impacts are also categorized as direct or indirect. No beneficial impacts (either
significant or nonsignificant) have been identified.



A preliminary screening was conducted to focus the impact analysis on those G&G activities and
resources with potential for non-negligible impacts. First, a matrix was prepared to identify impact agents
associated with each type of G&G activity (Table Ill-1 of the PEA; USDOI, MMS, 2004). The impact
agents are (1) airgun noise; (2) sonar noise; (3) seafloor disturbance; (4) vessel traffic; (5) towed
streamers; and (6) aircraft traffic. A second matrix was prepared to identify resources potentially affected
by each type of G&G activity (Table I1I-2 of the PEA; USDOI, MMS, 2004). In this preliminary
analysis, the level of impact associated with each interaction was categorized as no impact (i.e., no
measurable impact to a resource evident), negligible impact (i.e., measurable but relatively minor impact
to a resource predicted), or potentially adverse impact (i.e., measurable impact to a resource predicted).

Seismic surveys are the main focus because they have historically covered a large area of the Gulf each
year and have the greatest potential for “significant” impacts on the environment. Further, there are
increasing concerns in the regulatory and scientific communities regarding acoustic impacts on marine
life, including marine mammals, turtles, and fishes. Of particular concern are those species whose
hearing capabilities (based on vocalization characteristics) fall within the low frequencies introduced into
the marine environment by seismic and geophysical activities. The PEA provides a comprehensive
characterization of those biological resources that may be adversely affected by G&G activities. Based on
a review of the Gulf’s diverse biological resources, several species of marine mammals (sperm, Bryde’s,
and beaked whales) are deemed to be at greater risk of acoustic impact from seismic surveys. Therefore,
seismic surveys are described in the most detail. However, all remaining G&G activities are also
described.

In this SEA, MMS evaluates the potential impacts resulting from BP Exploration & Production Inc.’s
proposed hazards survey, whereas the PEA provides a comprehensive characterization of those biological
resources that may be adversely affected by G&G activities in general. Common G&G activities are
found on page I-1 of the PEA (USDOI, MMS, 2004).

This SEA will focus on the affected environment from BP Exploration & Production Inc.’s proposed
seismic activities for a hazards survey in Mississippi Canyon Area, Block 252, Lease OCS-G32306, in
the Central Planning Area in water depths greater than 200 m.

2. PROPOSED ACTION AND ALTERNATIVES

BP Exploration & Production Inc. proposes to conduct a hazards survey with vessel deployment of the
seismic source (airgun array) and towed receivers in Mississippi Canyon Area, Block 252, OCS-G32306.
The proposed survey is a requisite emergency action that will be used to determine siting of two relief
wells on the lease to assist in well control and reduction of ongoing pollution event/oil spill. The
emergency actions are in response to a catastrophic accident on a mobile offshore drilling unit (MODU)
and its subsequent sinking while conducting well operations on the block. The survey will provide BP
with information related to seafloor conditions and the nature/orientation of the submerged MODU. Due
to timing, the nature of the operations, and other logistical issues, the operator will not be able to transport
third-party protected species observers (PSOs) to the survey vessel being rerouted to the area to conduct
the proposed action. Coordination with MMS’s protected species leads has verified that members of the
vessel crew will be allowed to function as PSOs and comply with any/all monitoring requirements.

The area of the proposed action is in the Central Planning Area of the Gulf of Mexico, approximately 48
miles offshore, south of Plaquemines Parish, Louisiana. The proposed action is scheduled to begin in
April 24, 2010 and last for approximately three-days. The proposed action in R-5038 would normally be
categorically excluded (516 DM Chapter 6, Appendix 10, C. (9)). However, the proposed action
represents exceptions to the categorical exclusions 516 DM Chapter 2, Appendix 2, 2.3 and 2.8, because
activities proposed under this plan may have highly controversial environmental effects, may have
adverse effects on species listed or proposed to be listed on the List of Endangered or Threatened Species,
or have adverse effects on designated Critical Habitat for these species. Therefore, a SEA was prepared
by MMS.



2.1. RANGE OF ALTERNATIVES
The Coordinator of the SEA evaluated the following range of alternatives:

Alternative 1 — Proposed Action, or a continuation of the status quo, consisting of the various G&G
activities currently occurring and estimated to occur in the foreseeable future (i.e., over the next several
decades) in the Western, Central, and Eastern Planning Areas of the GOM, operating under current MMS
regulations and requirements (e.g., applicable NTLs). Specifically, G&G operators must adhere to the
requirements of NTL Nos. 2007-G02 and 2007-G04 when operating in waters >200 m deep in the GOM
(and all Federal waters of the Eastern Planning Area) by utilizing ramp-up, employing visual monitoring
using trained observers, completing reporting requirements, and having the option of initiating seismic
operations during nighttime and periods of limited visibility using passive acoustic monitoring
techniques.

Alternative 2 — Addition of Vessel-based Passive Acoustic Monitoring as a Requirement. Specifically,
G&G operators working in water depths >200 m throughout the GOM and all OCS waters of the Eastern
Planning Area must adhere to the status quo (i.e., compliance with the requirements of NTL Nos. 2007-
G02 and 2007-G04: ramp-up, visual monitoring using trained observers, reporting requirements) and
must utilize passive acoustic monitoring techniques prior to rampup in conjunction with visual
monitoring.

Alternative 3 — Addition of Both Passive and Active Acoustic Monitoring as a Requirement.,
specifically, G&G operators working in water depths >200 m throughout the GOM and all OCS waters of
the Eastern Planning Area must adhere to the status quo (i.e., compliance with the requirements of NTL
Nos. 2007-G02 and 2007-G04) and must utilize both passive acoustic monitoring and active acoustic
monitoring techniques prior to ramp-up in conjunction with visual monitoring.

Alternative 4 — Restrict G&G Seismic Surveying Operations. Under this alternative, the existing suite of
G&G activities would continue but with the implementation of additional restrictions on G&G seismic
operations. Specifically, G&G operators would be precluded from conducting simultaneous seismic
operations (i.e., within 4 km of one another; within an adjacent OCS lease block) in those portions of the
GOM most frequented by sperm whales and Bryde’s whales (i.e., water depths >200 m). The purpose of
this measure is to remove the potential for simultaneous exposure to seismic noise from concurrent
surveys in the same general area.

The preferred alternative for this seismic survey is approval with mitigation measures (modified
Alternative 1). Alternative 1 requirements are found on page 11-3 (44 of 487) of the PEA. Impacts are
found on page 111-29 (102 of 487) in the PEA but the modified Alternative 1 mitigations are found on
Page 11-22 (63 of 487) of the PEA. Modified Alternative 1 was selected because the operator proposes
G&G operations in the Central planning area and needs the additional mitigations to protect the sperm,
Bryde’s, Beaked whales and other cetaceans.

Selected Alternative Description:

Modified Alternative 1 meets the underlying need. The current suite of G&G activities provides the oil
and gas industry with sufficiently accurate data on the location, extent, and properties of hydrocarbon
resources, as well as information on shallow geologic hazards and seafloor geotechnical properties, in
order to explore, develop, produce, and transport hydrocarbons safely and economically.



Mitigations
Approval with Mitigation Measures (Modified Alternative 1)

1.04 RAMP-UP, PROTECTED SPECIES VISUAL MONITORING, TRAINING, REPORTING, AND
EXPERIMENTAL PASSIVE ACOUSTIC MONITORING REQUIREMENTS FOR SEISMIC
SURVEY OPERATIONS: You will comply with NTL 2007-G02 Implementation of Seismic
Survey Mitigation Measures and Protected Species Observer Program. It can be accessed on the
web at http://www.gomr.mms.gov/homepg/regulate/regs/ntls/2007NTLs/07-g02.pdf.

1.05 VESSEL-STRIKE AVOIDANCE/REPORTING: The You will comply with NTL 2007-G04. It
can be accessed on the web at http://www.gomr.mms.gov/homepa/requlate/regs/ntls/2007NTLs/07-

g04.pdf.

0.00 PROTECTED SPECIES OBSERVER (PSO) MANNING: Due to the emergency nature of the
proposed survey work and other logistic/timing issues, the operator will be allowed to use available
crew members as Protected Species Observers (PSO) for conducting the requisite visual
monitoring. The PSOs will make every effort to follow the monitoring and reporting guidelines
outlined in NTL No. 2007-G02, which will be complied with in all other regards.

These mitigations would involve additional costs and delays to operators in obtaining seismic data and
would slow OCS exploration and development in a similar fashion to those noted under Alternative 2, but
these mitigations as well as vessel strike avoidance and injured/dead protected species reporting, marine
trash and debris awareness and elimination will help determine the presence and location of marine
mammals and protect them. See also Appendix A, Proposed Mitigation Measures.

2.2. SUMMARY AND COMPARISON OF ALTERNATIVES

A detailed summary and comparison of alternatives is provided in the PEA Section Ill (Tables I11-4 and
S-2) and in Appendix C of this SEA as part of a summary evaluation of potential impacts by resource.
Alternatives Considered but Not Analyzed, Existing and Proposed Mitigation Measures, and Potential
Operational Restrictions are found in Appendix E of the PEA.

Table S-2 compares the environmental consequences of each alternative on a resource by resource basis
for seismic operations using air guns. Comparisons of alternatives are based on their perceived
advantages relative to Alternative 1-Proposed Action. Limitations evident in each alternative are also
noted in this appendix.

Reduced potential impacts are noted for each of the alternatives (Alternatives 2, 3, and 4). The use of
passive acoustic monitoring (Alternative 2) offers to reduce further the potential exposure to seismic
survey noise for those whales that vocalize. The combined use of passive and active acoustic monitoring
(Alternative 3) also provides potential impact reductions for whales; however, there are notable
limitations for employing active acoustic monitoring systems. Under Alternatives 2 and 3, potential
impacts to fishes, commercial and recreational fisheries, sea turtles, coastal and marine birds, and benthic
resources remain unchanged relative to Alternative 1. Restricting concurrent seismic operations
(Alternative 4) is intended to preclude the potential for simultaneous exposure. Industry practice may
already effectively implement this restriction. Limitations identified for alternatives, including potential
cost ramifications, are also noted. As evident in Table S-2, Alternatives 2 and 3 do not result in a
reduction in impact (due to operational restrictions) to most of the resources listed. Impacts to those
resources remain unchanged relative to Alternative 1.



Among sea turtles, visual monitoring (under Alternative 1) offers limited mitigation against vessel strikes
under those conditions where individual turtles may be sighted. Alternatives 2, 3, and 4 offer no reduction
in impact level relative to Alternative 1.

Among the marine mammals, there are expected decreases in impacts to all vocalizing marine mammals
(with the exception of manatees) under Alternative 2 (passive acoustic monitoring) and Alternative 3
(passive and active acoustic monitoring), in spite of the limitations noted for each mitigation measure.
Alternative 2 offers the greatest potential for reduced impacts to vocalizing species (e.g., sperm whales);
impacts to non-vocalizing marine mammals remain unchanged. A combination of existing NTL
requirements and passive acoustic monitoring, while not completely eliminating the limitations inherent
in each individual measure, is expected to provide the greatest degree of assurance that no marine
mammals (with the exception of manatees) have ventured into the exclusion zone of an operational
seismic array. Under Alternative 3, some marine mammals (i.e., those that vocalize) may realize benefit
from passive acoustic monitoring, and some species may be detectable using active acoustic monitoring
techniques. However, there are limitations and potential impacts associated with active acoustic
monitoring that may outweigh its potential benefits (e.g., increased anthropogenic noise in the
environment, use of sound sources whose sound pressure levels may exceed acceptable exposure levels,
etc.). Alternative 4 offers an indeterminate reduction in the potential for impact to sperm and Bryde’s
whales; however, current industry practice may already address the need to avoid concurrent seismic
survey activity.

In all cases where impacts are expected to decrease, there has been no reduction in impact designation
level as initially determined under Alternative 1, due in part to the limitations inherent in each mitigation.
Only the potential for impact has been reduced as a result of the mitigation measure. For accidents, all of
the Gulf resources evaluated could be affected by a spill caused by an accident involving a G&G vessel.
Based on the historical occurrence of vessel accidents (e.g., three incidents reported in the GOM during
1996 and 1997 involving "research vessels," inclusive of G&G vessels), the probability of such incidents
occurring is quite low, with the potential for a pollution incident even lower. Records of the volumes of
released lubricating oil or diesel fuel in documented G&G vessel accidents has generally been low (i.e.,
two to five minor releases per year in the GOM). An event involving a survey vessel could result in
release of diesel fuel, but such an event has an extremely remote probability of occurring. Thus, incidents
involving survey vessels are not expected to result in significant impacts on any of the Gulf resources
considered in this analysis. In all cases, impacts are negligible.

A cumulative activity scenario was developed that identified major activities occurring in the GOM.
Similarly, the noise environment of the Gulf also was described. Major impact producing factors (i.e.,
coincident with other similar activities) under the cumulative activity scenario include vessel traffic (i.e.,
cargo, tanker, military, commercial fishing, recreational boating) and its associated noise and shipstrike
potential. Analysis of the cumulative scenario (exclusive of the Proposed Action) produced predicted
impact levels, by resource, which ranged from negligible to potentially adverse but not significant (i.e., no
significant impacts were evident). The incremental impact of the Proposed Action was then compared to
the cumulative scenario impact determinations to predict incremental impacts. In terms of vessel activity
levels, seismic survey vessel activity represents a very small component of total vessel activity in Gulf
waters. For example, oil and gas support vessels account for approximately 250,000 transits per year in
Gulf waters, with commercial vessels >10,000 dead weight tons (DWT) contributing another 36,000 trips.
By comparison, approximately 20 seismic surveys may occur (USDOI, MMS, 2004).



3. DESCRIPTION OF THE AFFECTED ENVIRONMENT AND
ENVIRONMENTAL IMPACTS

INTRODUCTION

The objectives of this impact analysis are (1) to determine whether G&G activities have significant
impacts on the marine, coastal, or human environments of the Gulf of Mexico; and (2) to identify
significant impacts, if any, for further NEPA analysis.

After a review of previous EAs and EISs (e.g., USDOI, MMS, 1996, 1997, 1998, 1999, 2001a,b, 2002a,b)
and relevant literature pertinent to historic and projected OCS activities (e.g., Baud et al, 2002), the
following resources were initially considered for impact analysis:

e marine mammals (including ESA listed species and strategic stocks);

o seaturtles (all are ESA listed species);

o fishes (including listed species and ichthyoplankton);

e commercial and recreational fisheries;

e coastal and marine birds (including ESA listed species);

e benthic communities;

e cultural resources;

e recreational and commercial diving;

e marine transportation;

e geology/sediments; and

e air and water quality.

A preliminary screening of the PEA indicates that seismic surveys have potentially adverse impacts on
marine mammals, sea turtles, fishes, and commercial and recreational fisheries. Negligible impacts are on
coastal and marine birds, cultural resources, air quality, and benthic communities (chemosynthetic
communities). This analysis will focus on these categories (Page S-6, 30 of 487 of the PEA). For the
impact analysis, resource-specific significance criteria were developed for each category of the affected
environment. The criteria reflect consideration of both the context and intensity of impact (40 CFR
1508.27). Criteria for marine mammals and sea turtles reflect the Federal protected status of all species
occurring in the Gulf of Mexico. Adverse impacts are classified into one of three levels:

e significant adverse impact (including those that could be mitigated to
nonsignificance);

e adverse but not significant impact; or
¢ negligible impact.

For the purpose of tiering, this section will concentrate on the affected environment and potentially
adverse but not significant impacts (whales and other cetaceans), sea turtles, fishes [Gulf Sturgeon], and
negligible to no impacts cultural resources [shipwreck/prehistoric discovery], air quality, and benthic
communities [chemosynthetic communities]) from G&G operations in the GOM. A detailed description
of other environmental resources are not addressed in this SEA but are assessed in the PEA. A Summary
and Comparison of Impact Determinations is found in the Section Ill. H. and Table 111-4 of the PEA
(USDOI, MMS, 2004).



3.1. Marine Mammals

Twenty-nine species of marine mammals occur in the GOM (Davis et al., 2000). The GOM’s marine
mammals are represented by members of the taxonomic order Cetacea, which is divided into the
suborders Mysticeti (i.e., baleen whales) and Odontoceti (i.e., toothed whales), as well as the order
Sirenia, which includes the manatee and dugong. Within the GOM, there are 28 species of cetaceans (7
mysticete and 21 odontocete species) and one sirenian species, the manatee (See Appendix D, Table 3.1).

Baleen whale hearing has not been extensively studied. An analysis of marine mammal hearing compiled
by Ketten in 1998 showed that mysticetes (baleen whales) exhibited inferred hearing thresholds of 10 to
31,000 Hz, with dominant frequencies of 16 to 25,000 Hz. There are no specific data regarding
sensitivity, frequency or intensity discrimination, or localization abilities in baleen whales. Baleen whales
apparently are more dependent on low frequency sounds than other marine mammals. The lack of
specific data on baleen whale hearing abilities remains a major limitation in evaluating the effects of
manmade noise on this group (USDOI, MMS, 2004).

Toothed whales are most sensitive to high-frequency sounds, e.g., frequencies above approximately
10 kHz. Below that level, sensitivity deteriorates with decreasing frequency; with the possible exception
of the sperm whale (Carder and Ridgway, 1990). The sensitivity of many toothed whale species to high
frequency sounds is attributed to their use of high frequency sound pulses in echolocation and moderately
high frequency calls for communication. Low frequency hearing has not been studied extensively in
toothed whales; however some species may be able to detect sound frequencies as low as 60-105 Hz.
Below 1 kHz, where most industrial noise energy is concentrated, odontocete hearing sensitivity appears
to be relatively poor. Toothed whales possess good intensity and frequency discrimination abilities, as
well as good localization capabilities (USDOI, MMS, 2004).

The hearing sensitivity of the West Indian manatee ranges from 15 Hz to 46 kHz, with best sensitivity
between 6 kHz and 20 kHz (Gerstein et al., 1999). The USDOI, FWS (1996), indicates that the West
Indian manatee is sensitive to low frequency noise.

Several environmental factors must be considered when conducting hearing studies or assessing the
impacts of manmade noise on free-ranging cetaceans (Dalheim and Ljungblad, 1990), including
determinations of 1) ambient noise levels and the potential for masking; 2) sound propagation
characteristics of the medium (e.g., water depth, substrate, temperature, salinity, seasonal fluctuation in
characteristics such as stratification); 3) absolute sound levels and frequencies reaching the cetacean; and
4) orientation of the cetacean relative to the sound source. Predicting sound propagation has proven to be
a complex issue. For example, hydrophones moored in a remote area of the mid-Atlantic Ocean picked
up seismic airgun sounds frequently over a two-year period. Estimates of sound source location indicated
that seismic survey vessels were often located 3000 km or more from the hydrophone array (Nieukirk et
al., 2004). Tolstoy et al (2004) compared broadband calibration measurements of the seismic sources on
the R/V Ewing to modeled values and safety radii. They found the modeled values in deep water
overestimated the safety radii (measured values for the 160-190 dB radii were not as large as those
modeled). However the opposite was true for shallow water. They found that modeled estimates of the
180, 170 and 160 dB radii were underestimates of the actual distances where such levels occur. The
results indicated that, in shallow water, reverberations played a significant role and previous modeling
had not accounted for bottom reverberations.

Biological factors should also be considered when evaluating the results of hearing studies conducted on
marine mammals. Hearing may vary among individuals according to age or sex (Awbrey et al., 1988).
Indeed, age related hearing loss has been shown in the structure of cetacean ears, which with a restricted
sample size of animals for testing and behavioral observation could be misinterpreted as a hearing injury.
The behavioral state of test animals may also influence the responses evoked (Ljungblad et al., 1988).
Habituation may also occur under those conditions where a cetacean is repeatedly exposed to a manmade
sound (Dalheim and Ljungblad, 1990). However, with regard to habituation, it is difficult to determine if
habituation is behavioral (i.e., the animal is voluntarily tolerating a noise level) or whether the animal has



become de-sensitized to repeated noise exposure through either temporary or permanent threshold shift
(USDOI, MMS, 2004).

3.1.1. Threatened or Endangered Marine Mammal Species

One toothed whale (the sperm whale), five baleen whales (the northern right, blue, fin, sei, and
humpback), and one sirenian (the West Indian manatee) occur in the GOM and are listed as endangered.
However, only the sperm whale frequently occurs in oceanic waters of the northern GOM and may be a
resident species. All five of the endangered baleen whale species are considered rare or extralimital in the
GOM (Wirsig et al., 2000, see Appendix D, Table 3.1). None of the five endangered baleen whales
known to occur in the GOM are included in the NOAA stock assessments for the Gulf and they will not
be further analyzed here. The West Indian manatee (Trichechus manatus) inhabits only coastal marine,
brackish, and freshwater areas.

Sperm Whale (Physeter macrocephalus)

The sperm whale (Physeter macrocephalus) is found worldwide in deep waters between approximately
60°N and 60°S latitudes, although generally only large males venture to the extreme northern and
southern portions of their range (Jefferson et al., 1993). As deep divers, sperm whales generally inhabit
oceanic waters, but they do come close to shore where submarine canyons or other geophysical features
bring deep water near the coast (Jefferson et al., 1993). Sperm whales prey on cephalopods, demersal
fishes, and benthic invertebrates (Rice, 1989; Jefferson et al., 1993).

The sperm whale is the only great whale that is considered common in the northern GOM (Fritts et al.,
1983; Mullin et al., 1994; Davis and Fargion, 1996; Jefferson and Schiro, 1997). Aggregations of sperm
whales are commonly found in waters over the shelf edge in the vicinity of the Mississippi River delta in
waters that are 500-2,000 m (1,641-6,562 ft) in depth (Mullin et al., 1994; Davis and Fargion, 1996;
Davis et al., 2000). They are often concentrated along the continental slope in or near cyclones (Davis et
al., 2000). Consistent sightings in the region indicate that sperm whales occupy the northern GOM
throughout all seasons (Mullin et al., 1994; Davis and Fargion, 1996; Sparks et al., 1996; Jefferson and
Schiro, 1997; Davis et al., 2000). For management purposes, sperm whales in the GOM are provisionally
considered a separate stock from those in the Atlantic and Caribbean (Waring et al., 1997). Estimated
abundance for the northern GOM is 1,349 individuals (NOAA, 2004).

West Indian Manatee (Trichechus manatus)

The West Indian manatee (Trichechus manatus) is the only sirenian occurring in tropical and subtropical
coastal waters of the southeastern U.S., GOM, and Caribbean Sea (Reeves et al., 1992; Jefferson et al.,
1993; O’Shea et al., 1995). There are two subspecies of the West Indian manatee: the Florida manatee
(T. m. latirostris), which ranges from the northern GOM to Virginia; and the Antillean manatee (T. m.
manatus), which ranges from northern Mexico to eastern Brazil, including the islands of the Caribbean
Sea. Manatees primarily use open coastal (shallow nearshore) areas, estuaries, and they are also found far
up freshwater tributaries. Manatees often use secluded canals, creeks, embayments, and lagoons,
particularly near the mouths of coastal rivers and sloughs, for feeding, resting, mating, and calving
(USDOI, FWS, 2001). During warmer months, manatees are common along the Gulf Coast of Florida
from Everglades National Park northward to the Suwannee River in northwestern Florida and less
common farther westward. In winter, the GOM subpopulations move southward to warmer waters. The
winter range is restricted to waters at the southern tip of Florida and to waters near localized warm-water
sources, such as power plant outfalls and natural springs in west-central Florida. Crystal River in Citrus
County, is typically the northern limit of the manatee’s winter range on the Gulf Coast. Manatees are
uncommon west of the Suwannee River in Florida and are infrequently found as far west as Texas.
Manatees are not expected to be impacted by seismic operations due to their coastal and near shore
habitat preference.



Conclusion (Endangered Species)

Richardson et al. (1995) defined four zones of potential noise effects on marine mammals. In order of
increasing severity, the zones are:

e audibility;

e responsiveness;

e masking; and

e hearing loss, discomfort, or injury (physical effects).

Potential impacts in the Gulf of Mexico are likely to include behavioral effects, which could have
extensive radii (kilometers) from airgun sources, and possibly physical effects extending from behavioral
modification and acoustically induced decompression sickness (DCS). Perceived wisdom from other
studies suggests that audibility in itself is not likely to cause adverse impacts and that masking is not
likely to pose a major problem due to the low duty cycle of seismic pulses. Temporary Threshold Shift
(TTS) and Permanent Threshold Shift (PTS) are only likely to occur at close ranges (tens or perhaps
hundred of meters from an airgun source). Therefore, physical damage to auditory structures is only
likely in extreme proximity to airgun sources. Recent debate has introduced the possibility of DCS as a
physical effect that could be acoustically induced to some deep diving marine mammals. Those effects
might occur in response to sound levels considerably lower than those required to produce TTS and PTS
in auditory structures. Sperm whales are the only endangered species in the Gulf of Mexico potentially
impacted by industry seismic operations. Behavioral disturbance, such as cessation of vocalizations and
startle reactions, have been reported for sperm whales. However, research in the Gulf reported no
alteration in vocalizations or observed behavior modification. Also in the Gulf, areas such as the
Mississippi Delta that were historically populated with sperm whales are still areas of sperm
concentration in spite of oil and gas industry development and seismic activity. There are, as yet,
insufficient data to assign thresholds for acoustic disturbance to sperm whales.  There are few
documented data on physical effects of high levels of sound on sperm whales. The deep diving habit of
sperm whales may create a greater vulnerability to being in regions of increased ensonification, relative to
more near-surface species. Seismic airgun arrays are generally configured to produce a maximum, low
frequency energy lobe directly downwards towards the seabed and a deep dive could take a whale down
to a depth where they could be passed over directly by an operating seismic vessel without their being
visually detected. However, studies in the Gulf of Mexico showed that the marine mammal sighting rate
did not change significantly due to seismic exploration signals and the analysis of the results was unable
to detect small-scale (<100 km) changes in marine mammal distribution.

Mitigations currently in effect for seismic operations include ramp up of the airgun array and visual
monitoring during all daylight hours, as well as observer training, reporting, vessel strike avoidance and
marine trash and debris awareness and elimination. Seismic airguns cease firing when any whale comes
within 500m of the sound source and visual observers monitor the movements of surfaced marine
mammals. Ramping up the airguns is a mitigation to “warn” animals in the area of the increasing sound
source and give animals the opportunity to move away or avoid ensonified regions. This may be effective
for both surfaced and submerged marine mammals. The transitory nature of seismic surveys results in
only the temporary acoustic disturbance of any given region.

3.1.2. Nonendangered Species

The remaining 22 marine mammal species that occur in the Gulf of Mexico are nonendangered. However,
all marine mammals are protected by the Marine Mammal Protection Act. There are two species of baleen
whales that occur in the GOM, the minke whale and the Bryde’s whale. The minke whale is considered
rare and is not included in the NOAA Stock Assessment for the Gulf of Mexico. The Bryde’s whale is
considered uncommon but is the most frequently sighted baleen whale in the Gulf.

Nonendangered toothed whales include all of the dolphin and small whale/’blackfish” species in the Gulf
comprising 20 species. Several of the member species of this group are known to approach and bow ride
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seismic vessels, even when surveying with active airguns. Two species groups may warrant particular
concern regarding seismic activities. The Kogia species (pygmy and dwarf sperm whales) are small and
cryptic whales that inhabit offshore waters. Very little is known of their life history. The beaked whales
have been highly publicized in the last several years due to strandings and deaths attributed to military
sonar. Beaked whales are not as small as Kogia but they are just as cryptic and difficult to survey. As with
Kogia, very little is known about beaked whales.

Bryde’s Whale (Balaenoptera edeni)

The Bryde’s whale (Balaenoptera edeni) is found in tropical and subtropical waters throughout the world.
The Bryde’s whale feeds on small pelagic fishes and invertebrates (Leatherwood and Reeves, 1983;
Jefferson et al., 1993). Bryde’s whale in the northern GOM, with few exceptions, has been sighted along a
narrow corridor near the 100-m (328-ft) isobath (Davis and Fargion, 1996; Davis et al., 2000). Most
sightings have been made in the DeSoto Canyon region and off western Florida, though there have been
some in the west-central portion of the northeastern GOM. The best estimate of abundance for the
northern GOM is 40 individuals (NOAA, 2004).

Pygmy and Dwarf Sperm Whales (Family Kogiidae)
Pygmy Sperm Whales (Kogia breviceps)

The pygmy sperm whale (Kogia breviceps) has a worldwide distribution in temperate to tropical waters.
They feed mainly on squid, but will also eat crab, shrimp, and smaller fishes (Wdrsig et al., 2000). In the
GOM, they occur primarily along the continental shelf edge and in deeper waters off the continental shelf
(Mullin et al. 1991). At sea, it is difficult to differentiate pygmy from dwarf sperm whales (Kogia sima)
and sightings are often grouped together as “Kogia spp.” The best estimate of abundance for pygmy and
dwarf sperm whales combined, in the northern GOM, is 742 individuals (NOAA, 2004).

Dwarf Sperm Whales (Kogia sima)

The dwarf sperm whale (Kogia sima) has a worldwide distribution in temperate to tropical waters
(Caldwell and Caldwell 1989). It is believed that they feed on squid, fishes, and crustaceans (Wursig et
al., 2000). In the GOM they are found primarily along the continental shelf edge and over deeper waters
off the continental shelf (Mullin et al. 1991). At sea, it is difficult to differentiate dwarf from pygmy
sperm whales (Kogia breviceps) and sightings are often grouped together as “Kogia spp.” The best
estimate of abundance for dwarf and pygmy sperm whales combined, in the northern GOM, is 742
individuals (NOAA, 2004).

Beaked Whales (Family Ziphiidae)
Cuvier’s Beaked Whale (Ziphius cavirorostris)

Cuvier’s beaked whale (Ziphius cavirorostris) is widely (but sparsely) distributed throughout temperate
and tropical waters worldwide (Wursig et al. 2000). Their diet consists of squid, fishes, crabs, and
starfish. In the northern GOM, they are broadly distributed in waters greater than 1,000 m over lower
slope and abyssal landscapes (Davis et al., 1998 and 2000). Sightings data indicate that Cuvier’s beaked
whale is probably the most common beaked whale in the GOM (Jefferson and Schiro, 1997; Davis et al.,
1998 and 2000). Abundance estimates for Cuvier’s beaked whale in the northern GOM is 95 individuals
(NOAA, 2004).

Gervais’ Beaked Whale(Mesoplodon europaeus)

Gervais’ beaked whale (Mesoplodon europaeus) appears to be widely but sparsely distributed worldwide
in temperate to tropical waters (Leatherwood and Reeves, 1983). Little is known about their life history,
but it is believed that they feed on squid (Wrsig et al., 2000). Beaked whales in the GOM are grouped
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into an undifferentiated complex (Mesoplodon spp. and Ziphius sp.) due to the difficulty of at sea
identification. In the northern GOM, they are broadly distributed in waters greater than 1,000 m over
lower slope and abyssal landscapes (Davis et al., 1998 and 2000). Stranding records suggest that this is
probably the most common mesoplodon in the northern GOM (Jefferson and Schiro, 1997). Abundance
estimates for the undifferentiated beaked whale complex in the northern GOM is 106 individuals (NOAA,
2004).

Blainville’s Beaked Whale (Mesoplodon densirostris)

Blainville’s beaked whale (Mesoplodon densirostris) is distributed throughout temperate and tropical
waters worldwide, but is not considered common (Wiirsig et al., 2000). Little life history is known about
this secretive whale, but it is known to feed on squid and fish. Beaked whales in the GOM are grouped
into an undifferentiated complex (Mesoplodon spp. and Ziphius sp.) due to the difficulty of at sea
identification. In the northern GOM, they are broadly distributed in waters greater than 1,000 m over
lower slope and abyssal landscapes (Davis et al., 1998 and 2000). Abundance estimates for the
undifferentiated beaked whale complex in the northern GOM is 106 individuals (NOAA, 2004).

Sowerby’s Beaked Whale (Mesoplodon bidens)

Sowerby’s beaked whale (Mesoplodon bidens) occurs in cold temperate to subarctic waters of the North
Atlantic and feeds on squid and small fishes (Wiirsig et al., 2000). It is represented in the GOM by only a
single record, a stranding in Florida; this record is considered extralimital since this species normally
occurs much farther north in the North Atlantic (Jefferson and Schiro, 1997). There are no abundance
estimates for the GOM.

Conclusion (Nonendangered Species)

Potential noise effects and impacts are listed in the Conclusion section under Endangered Species above.
As toothed whales, Kogia sp. and beaked whales share similarities with the sperm whale, including deep
diving and the almost certain use of echolocation clicks for navigation and prey location. Little, if
anything, is known of detailed behavior responses of these animals to anthropogenic sound. However,
their behavior may be linked to observed physical effects, and can only be extrapolated at this time.

There are now several examples of possible acoustically induced stranding events by beaked whales,
including those that are strongly correlated to the use of military sonar. It must be emphasized that sonar
and seismic acoustic events are vastly different both in frequency range and pulse duration. However, it
is now generally accepted that at least in some instances, beaked whale stranding events were acoustically
induced, and that they occurred in response to received sound levels much lower than would be expected
to give rise to “normal” physical trauma in marine mammals. The deep diving habit of beaked whales,
and Kogia may, like sperm whales, increase their risk of being exposed to higher energy levels from
downward-directed seismic pulses. There is evidence that beaked whales may be vulnerable to
acoustically and/or behaviorally induced decompression sickness from rapid surfacing or inability to
repeat a deep dive.

Baleen whales have probably been the most studied group of marine mammals in the open ocean in terms
of observations of behavioral changes in response to seismic operations and other high level sound
sources. The Bryde’s whale is the only baleen whale regularly occurring in the Gulf of Mexico.
Although there have been no studies of Bryde’s whale reactions to seismic surveys, it is generally
considered on the basis of vocalization frequencies and ear anatomy (Ketten, 1998) that the auditory
abilities of all baleen whale species are broadly similar. In terms of overall sensitivity to seismic
activities, baleen whales are probably a relatively “high risk” category amongst the marine mammals.
There is clearly a possible overlap between the expected frequencies of good hearing sensitivity in baleen
whales and maximal airgun output at source. Avoidance reactions by baleen whales to seismic and
seismic-type sounds have been reported. Pressure pulses from airguns have the potential for damaging
the hearing of all marine mammals, including baleen whales. However, there are no data for TTS, PTS,
or even hearing thresholds in baleen whales. Since baleen whales are not typically deep divers, it is less
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likely they would suffer from acoustically and\or behaviorally induced decompression sickness than
might be the case for some of the toothed whales.

The mitigations noted in the conclusions for endangered species (above) are in place for Bryde’s whales,
beaked whales, and Kogia sp. as well. In the eastern Gulf, where Bryde’s whales are almost exclusively
found, the observer mitigations are for all federal waters, not just those greater than 200m as in the central
and western Gulf. With an estimated abundance of 40 individuals in the Gulf of Mexico (NOAA, 2004),
the probability of a Bryde’s whale being in the proximity of a seismic operation is very low. The cryptic
behavior and the apparent avoidance of ships in general by Kogia and beaked whales, as well as ramp-up
requirements for seismic operations to warn animals out of the ensonified area, should reduce the
probability of exposure to high levels of sound by those species groups.

3.2. TURTLES

Description

Five species of sea turtles are known to inhabit the Gulf of Mexico (Pritchard, 1997). These species are
the loggerhead, leatherback, Kemp’s ridley, green, and hawksbill turtles. All five species are listed as
either endangered or threatened species under the ESA (Pritchard, 1997). Additional information on sea
turtle species of the Gulf of Mexico is provided in Appendix E of the PEA (USDOI, MMS, 2004).

There are no designated critical habitats for sea turtles in the northern Gulf of Mexico. The NMFS
recognizes many coastal areas of the Gulf as preferred habitat (important, sensitive habitats that are
essential for the species within a specific geographic area); e.g., seagrass beds in Texas lagoons and other
nearshore or inshore areas (including jetties) for green turtles; and bays and lakes, especially in Louisiana
and Texas for Kemps ridley turtles. Sargassum mats also are recognized as preferred habitat for
hatchlings. There are no designated migratory routes for turtles in the Gulf.

Conclusion

The main concern from an impact perspective is noise from seismic surveys. Impacts of seismic surveys
on sea turtles may include auditory trauma (impact) and/or behavioral disturbance. Acoustic impacts to
sea turtle hearing capabilities and the summary serving as the basis for assessing the environmental
impact of G&G activities upon sea turtles are reviewed in Appendix G of the PEA (USDOI, MMS, 2004).
Seismic survey noise may disturb sea turtles and may produce temporary or permanent hearing
impairment in some individuals, but it is unlikely to cause death or life-threatening injury. Seismic
surveys and other G&G activities are not expected to cause long-term or permanent displacement of sea
turtles from critical or other preferred habitat, nor will they result in the destruction or adverse
modification of critical habitat.

G&G seismic activities involve vessel traffic, which carries some risk of collisions with turtles. Because
sea turtles are submerged most of the time and may avoid seismic arrays, the risk of death or life-
threatening injury is low. Therefore, impacts of G&G seismic activities on sea turtles will be negligible
most of the time, with occasional impacts being adverse but not significant (e.g., when a sea turtle cannot
avoid and is subsequently exposed to seismic survey noise). Mitigation for ramp-up, visual monitoring,
reporting, protective species identification training, borehole seismic surveys, experimental passive
acoustic monitoring, marine trash and debris awareness and elimination, and injured/dead protected
species reporting apply. See Appendix A, Proposed Mitigation Measures.

3.3. FISHES

Description

The Gulf of Mexico’s marine habitats, ranging from coastal marshes to the deep-sea abyssal plain,
support a varied and abundant fish population. Distinctive fish assemblages can be recognized within
broad habitat classes for the continental shelf and oceanic waters as follows: softbottom, hardbottom, and
coastal pelagic fishes on the continental shelf; and epipelagic, midwater, and demersal fishes in oceanic
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waters (>200-m water depths). Appendix E in the PEA presents detailed information on fish populations
in the Gulf of Mexico (USDOI, MMS, 2004).

Only one threatened fish species occurs in the Gulf of Mexico: the Gulf sturgeon. This species occurs
primarily off Florida and Alabama, where it spends winter months in estuaries and inner shelf waters
(over soft bottoms). The biology and status of this species are discussed in detail by USDOI, MMS
(1999).

The main concern from an impact perspective is noise from seismic surveys, as well as the high-pressure
pulse realized in the near field. The general physiology of sound detection by fishes is relatively well
understood (Fay and Simmons, 1999; Popper and Fay, 1999). In contrast, the usual acoustic behavior and
uses of sound by fishes are less well documented. Finally, the effects of intense and potentially damaging
sound on fish hearing and behavior are only poorly understood, with only a small number of studies
published in the peer-reviewed literature. Appendix H in the PEA presents a review of literature on fish
hearing and acoustic impacts (USDOI, MMS, 2004).

Impact criteria noted above were derived from USDOI, MMS (2001). The main concern from an impact
perspective is noise from seismic surveys. Such noise may disturb fishes and may produce temporary or
permanent hearing impairment in some individuals, but it is unlikely to cause death or life-threatening
injury. Neither seismic surveys nor other G&G activities are expected to cause long-term or permanent
displacement of any listed species (i.e., Gulf sturgeon) from critical habitat or other preferred habitat, nor
to result in destruction or adverse modification of critical habitat or essential fish habitat. Therefore,
potential impacts to fish resources will be negligible most of the time, with occasional impacts being
adverse but not significant (e.g., when fish in very close proximity to an airgun array cannot avoid
exposure to seismic survey noise).

There are two main ways in which G&G surveys could affect commercial fishing: (1) seismic surveys
could cause behavioral changes in target species that could make them more difficult to catch and (2)
survey vessels and towed cables could temporarily preclude fishers from productive fishing grounds.

The cumulative activity scenario is presented in Appendix | in the PEA (USDOI, MMS, 2004). The major
impact-producing factors under the cumulative activity scenario are space-use conflicts and noise. In
terms of vessel activity levels (for space-use conflicts and as a noise source), seismic survey vessel
activity represents a very small component of total vessel activity in Gulf waters. For example, oil and gas
support vessels account for approximately one quarter of a million transits per year in Gulf waters, with
commercial vessels >10,000 Dead Weight Tons contributing another 36,000 trips (Appendix E in the
PEA). By comparison, approximately 100 seismic surveys may occur annually in the Gulf, or 0.03
percent of the activity from these three sources (i.e., oil and gas support operations, commercial cargo and
tanker activity, and seismic surveys). Commercial fishing and recreational boating, military operations,
and ocean study activities also contribute to the cumulative vessel activity level, further reducing the
relative contribution from seismic surveys. Impacts from vessel operations (and associated areal
preclusion) under the cumulative scenario are negligible. Because G&G operations contribute an
extremely minor amount of additional vessel activity in the Gulf of Mexico, incremental impacts are
deemed negligible.

Measurements of ambient noise levels in the Gulf of Mexico are lacking. Based on the predominant noise
sources identified in Appendix E in the PEA for the Gulf of Mexico and their relative contributions to
total noise levels, seismic surveys represent a potentially significant but transient component of the
overall noise environment. Seismic surveys produce repetitive, transitory, and short-term increases in
ambient noise levels, with the period between potential exposure ranging from hours to days (i.e., time
between separate passes of a seismic survey vessel). In the near field, within approximately 295 m or so
of an array, received sound levels may reach or exceed 180 dB re 1 pPa (rms). This is based on the 15-
log CR Sound Attenuation Model in which the 180 dB rel pPa (rms) isopleth in surface and nonsurface
waters occurs at 295 m from the array (USDOI, MMS, 2004; pages 11-22 and 11-23). At greater distances,
sound from a seismic survey is of a similar nature to other commercial vessel activity. Given the current
level of vessel activity and its associated infrastructure, future seismic survey activity is not expected to
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produce a significant incremental increase in ambient noise levels. Analysis of cumulative noise impacts
on Gulf of Mexico commercial and recreational fisheries (provided in Appendix | in the PEA) suggests
that cumulative impacts are negligible. The cumulative incremental impact attributed to G&G vessel
noise is negligible.

Conclusion

In summary, cumulative impacts to commercial and recreational fisheries from space-use conflicts and
noise will remain negligible.

3.4. CULTURAL RESOURCES

Description

Prehistoric

Geographic features that have a high probability for associated prehistoric sites in the northwestern and
north central Gulf (from Texas to Alabama) include barrier islands and back barrier embayments, river
channels and associated floodplains and terraces, and salt dome features. Also, a high probability for
prehistoric resources may be found landward of a line which roughly follows the 45 m bathymetric
contour.

Historic

Historic archaeological resources on the OCS include shipwrecks and light houses. Investigation
identified over 4,000 potential shipwreck locations in the Gulf, nearly 1,500 of which occur on the OCS
(Garrison et al., 1989). A number of OCS -related factors may cause adverse impacts to archaeological
resources. Damage caused by anchoring could destroy artifacts or disrupt the provenance and
stratigraphic context of artifacts, sediments, and paleoindicators from which scientific value of the
archaeological resource is derived.

Conclusion

The proposed hazard survey will not impact the seafloor and there are no known archaeological resources
in the vicinity of the proposed action. No impacts are expected.

3.5. AIRQUALITY

Description

Air quality of the coastal areas bordering the Gulf of Mexico is measured against the National Ambient
Air Quality Standards (NAAQS) resulting from the Clean Air Act, as amended, or restrictive standards
adopted by a state. The NAAQS have been adopted by all of the five Gulf of Mexico states coastal to the
Gulf of Mexico (USDOI, MMS, 2002a,b).

Ships and aircraft involved in G&G activities emit pollutants into the air and could impact air quality.
These adverse impacts are temporary and localized.

Conclusion

Air emissions from the proposed activities are not expected to significantly affect the air quality of any
onshore area.

3.6. DEEPWATER BENTHIC COMMUNITIES

Description

Chemosynthetic Communities rely on sea floor surface hydrocarbon gas for nutrition and a contiguous
sea floor fault to bring the gas to the sea floor. These deepwater (water depths greater than 400 meters)
chemosynthetic communities include assemblages of tubeworms, clams, mussels, bacterial mats, and a
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variety of associated organisms. While most communities are represented by low densities, there are
examples of very high densities of organisms in small isolated areas. Features or areas that could support
high-density chemosynthetic communities include hydrocarbon-charged sediments associated with
surface faulting, acoustic void zones associated with surface faulting, anomalous mounds or knolls, and
gas or oil seeps.

Deepwater coral communities occur almost exclusively on authigenic carbonates created by
chemosynthetic communities. Deep coral colonization can be on scattered small solitary features or
spread over larger areas. These complex communities form three-dimensional structure that create habitat
for hot-spots of biodiversity.

Damage to deepwater benthic communities could result from oil and gas activities that disturb the
seafloor in the immediate vicinity of these communities. To assist in avoiding potential damage, MMS
has released NTL 2009-G40, Deepwater Benthic Communities, to provide a consistent and
comprehensive approach to protecting high-density deepwater benthic communities. More information
on the NTL can be found at http://www.gomr.mms.gov/homepa/regulate/regs/ntls/2009NTLs/09-

G40.pdf.
Conclusion

The proposed seismic activities will employ towed receivers; therefore, the proposed action will not
impact the seafloor where there may be possible Deepwater Benthic Communities.

3.7. OTHER CONSIDERATIONS

A discussion of coastal and marine birds and benthic communities can be found in Section I11. of the PEA
(USDOI, MMS, 2004).

4. PUBLIC OPINION

A discussion of public concerns regarding general G&G activities In the Gulf of Mexico Region can be
found in appendix 1V of the PEA. The PEA addresses public comments and outreach conducted for the
programmatic document; however, no public commenting/reviews will be conducted at the site-specific
level.

5. CONSULTATION AND COORDINATION

The information in this SEA was obtained from MMS personnel listed on pages VI-1 and VI-2 and from
other Federal agencies, private sector, and academia personnel found on pages IV-1 and IV-2 of the PEA
(USDOI, MMS, 2004).
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Mitigations

1.04

1.05

0.00

RAMP-UP, PROTECTED SPECIES VISUAL MONITORING, TRAINING, REPORTING, AND
EXPERIMENTAL PASSIVE ACOUSTIC MONITORING REQUIREMENTS FOR SEISMIC
SURVEY OPERATIONS: You will comply with NTL 2007-G02 Implementation of Seismic
Survey Mitigation Measures and Protected Species Observer Program. It can be accessed on the
web at http://www.gomr.mms.gov/homepg/regulate/regs/ntls/2007NTLs/07-g02.pdf.

VESSEL-STRIKE AVOIDANCE/REPORTING: The You will comply with NTL 2007-G04. It
can be accessed on the web at http://www.gomr.mms.gov/homepa/requlate/regs/ntls/2007NTLs/07-

904.pdf.

PROTECTED SPECIES OBSERVER (PSO) MANNING: Due to the emergency nature of the
proposed survey work and other logistic/timing issues, the operator will be allowed to use available
crew members as Protected Species Observers (PSO) for conducting the requisite visual
monitoring. The PSOs will make every effort to follow the monitoring and reporting guidelines
outlined in NTL No. 2007-G02, which will be complied with in all other regards.
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Airgun — A device that releases compressed air into the water column, creating an acoustical energy
pulse with the purpose of penetrating the seafloor.

Dolphins — means all marine mammal species in the Family Delphinidae. In the Gulf of Mexico, this
includes, among others, killer whales, pilot whales, and all of the “dolphin” species.

Exclusion zone — The area at and below the sea surface within a radius of 500 m surrounding the center
of an airgun array and the area within the immediate vicinity of the survey vessel.

Passive Acoustic Monitoring — Acoustic monitoring is passive (i.e., no acoustic sources are used, only
listening devices) and can occur either from a vessel-based system or from a hydrophone or sonobuoy
array placed on the seafloor, or both.

PTS — Permanent threshold shift is a raising of the hearing threshold from overexposure to high- level
sound; but, in this case, permanent damage occurs to the inner ear sensory mechanisms and hence the
shift is nonreversible.

Ramp-up — Ramp-up is also known as “soft start”, “slow start”, or “slow build up”. The gradual
increase in emitted sound levels from an airgun array by systematically turning on the full
complement of an array’s airguns over a defined period of time (i.e., at a rate of 6 dB re 1 uPa per 5
minute interval).

TTS — Temporary threshold shift is the temporary raising of hearing threshold resulting from exposure
to high-level sounds. This is the lowest end of the physical effects scale which is a temporary,
reversible form of hearing impairment. In TTS, the lower threshold of hearing in the relevant
frequency band is increased (i.e., hearing becomes less sensitive) when exposed to a critical
combination of sound intensity and duration.

Visual monitoring — Means the use of trained observers to scan the ocean surface visually for the
presence of marine mammals and sea turtles. These observers must have successfully completed a
visual observer training program as described in NTL 2007-G02. The area to be scanned visually
includes, but is not limited to, the exclusion zone. Visual monitoring of an exclusion zone and
adjacent waters is intended to establish and, when visual conditions allow, maintain a zone around the
sound source and seismic vessel that is clear of marine mammals and sea turtles, thereby reducing or
eliminating the potential for injury.

V'SP — vertical seismic profile. A type of wellbore seismic.

Wellbore Seismic — Seismic measurements made in the wellbore using geophones inside the wellbore and
a seismic source (airgun) at the surface near the well.

Whales — Means all marine mammals in the Gulf of Mexico except dolphins (see definition) and
manatees. This includes all species of baleen whales (Suborder Mysticeti), all species of beaked
whales (Ziphius cavirostris and Mesoplodon sp.), sperm whales (Physeter macrocepahalus), and
pygmy and dwarf sperm whales (Kogia sp.). Of the baleen whales, only the Bryde’s whale
(Balaenoptera edeni) is expected to be present in the northern Gulf of Mexico and is considered
common. This species has primarily been sighted in water depths less than 200 m in the eastern Gulf
of Mexico. Sightings of other baleen species are highly unlikely.
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Table 5-2

Summary and Comparison of Environmental Impacts from Each Alternative on a Fesource by Resource Basis

Resource

Alternative 1 —
Proposed Action

Alemative I - Addition of Vessel-based
Passive Acoustic Monrtoring as 2 Reguirement

Alternative 3 — Addition of Both Passive and
Active Acoustic Monitoring as Fequiremants

Alremative 4 - Restict Gl Seismic Survey
Operations

Marine Mammals
Sparm whales

Potentially adverse but mof signifeans impact
from potential exposire to elevated, repetitive,
miermittent. and lecalized noise levels, resuling
m possible hearing mpairment. No mortality or
senous inury (le. no excesdance of the
Potantial Biological Removal [PBE] levell, no
displacement from key habifat; no long-term or
permanent displacement from preferred feading,
breeding, o7 mursery habitats; oo substantial or
chronic disruption of behavioral patterns that
may adversely affect spenn whales through
effects on anmual rates of recTuitment or
survival In water depths =200 m throwghout
the GOM and Federal waters <200 m i the
Eastern Planning Area, mmder requirements of
Motice to Lessees (NTL) Moo 2004-GO1, visnal
manitoring of the 300-m exclusion zons reduces
the likelthood that whales will be presemt in
close proximity to an amray. When coupled with
ramp-up, these measuzes may reduce the
potential for hearing impairment or other injury
0 sperm whales from instantaneous sant-up of
an zirgun array. Potential for aceustic impact o
sperm whales remains, as undetected individuals
may enter the zone of maxitmm ensonification
below an amay durng a dive.

Limitations: 1)visual monitoring effectve
duning daylizht, good wisthility'sightability
conditions; 2} ramp-up remains UNpTOvVEn As 3
mitizgation measure, although recognized as a
COMMOR  sense  measure; 3)  species/group
specific limitattons {detectability); and 4) minor
cost ramifications.

Potentizally adverse bus nod significans. Passive
acoustic monitoring relies on passive sensing
and location of whale vocalizations. Potential
for impact may be reduced if whales vocalize
and are detected. Assumed to be effective for
sperm whales, a3 they frequently vocalize
Potential for impact to sperm whales s not
completely elimmated, impact level remains
potentially edverse bur nof signiffcant.
Limitations Passive acoustic  monitoring
Dyonly works for wvocalizing whales; mamy
animals are quiet much of the time, especially
when disturbed; ) difficult to determine the
range to the vocalizing amimals when using a
towed armay; 1) cannot readily determine depth
o vocalizng animals; £ for fixed hydrophones
(ship or bottom moumted recerders, sonabuovs,
ooean bottom cables), area of
coverage/detection mnge may be limited by
Doise, TROUITINE MOre SEMs0Ts bl COVeT A seismic
survey area; 3) reguires hydrophone amays be
towed behind the sarvey wvessel {or fiom an
additional chase boatf); &) hydrophons
parformance may be affected by tow spesd and
the ship’s acoustc characteristics, lLimiting
detection range: and 7) cost ramifications.

Potentially adverse bur mor significans. Passive
AcouEtc monionng relies on passive sensing
and location of whale vocalizations. Actve
acoustic monitoring relies on an actve (eg.
sonar) search for whales. Potantial for impact
may be reduced. Passive acoustc momitoring
may be effective for sperm whales, as they
frequantly vocalize. Potential for impact to
iperm whales may be reduced f whales
vocalize and are detected.

Advantapes of passive acoustic monitoTing
relative to active acoustic monitoring inclode:
13 longer rmamges cam be  achieved;
1) ommidirectional: 3) species can be potentially
identified by their vocalization signature; 4) oo
acoustic footprmt that could affect the target
animals; and 5) more mamre and afferdabls
technology.  Advantages of active acoustic
monitoring compared with passive acoustic are
as follows: 1) works with non-vocalizing or
cryptic whales and those species that exhibit
only limited vocalization; 2} cam in some cases
determing 30 ramge and beaning, including
depth of vocalizing animals; 3) avedds having o
stream behind survey vessel if sound source and
lydrophons receivar  are  hall-mounted;  and
fimay iowolve less ulky equipment,
minimizing personnel required for handling and
operation

Limitations: Active acoustic monitormg has the
following disadvantages: 1) active source may
be more harmful than the sound seurce it is
baing usad to mitgate; 1) hmited detection
ranges depending on powsr and frequency;
3 mablity to identify species based purely on
size; 4) limited beam width and associated
prodlems sesing desp-diving whales at close
range; 3) active systems could potentially affect
the behavior of the amimals themsalves;
) towfish would be required, possibly larger
than passive acoustic monitoring amay, and
Tycurremt  costs for  development and
deployment are kigher.

Potentially adverse bar  mor  signifreans
Fesirictions on concument ssismic operations
will prevent the potential for sinmltaneous
exposure.  Acoustic mpacts to spemm whales
would e shghtly reduced; however, the
potential for aconstic impacts to sperm whales
remains.  Industty practice may already
pffectively  implement this  restnctien
Limitations: Nonse.
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Table 5-2

Summary and Comparison of Environmental Impacts from Each Alternative on a Resource by Resource Basis

{Contimued)

Basouzce

Alternative | -
Proposad Action'

Altemative 2 - Additor of Vessel-bazed
Passive Acoustic Monitoring 23 a Requirement

Alternative 3 - Addition of Both Paszive and
Active Acoustic Monitorng as Regumemants

Alemative 4 - Resirict GG Selsmic Survey
Operations

Al BN

Bryde’s
whiles

Bonhad
whales

Othar
CanmCamy

Mananees

Sea Turtles

Potentizlly adverse but noi signjfeant impact
from potential exposure to imjunous nedse levels
(repetittve, infermittent, and localized); same
affects 25 sperm whales, 2hove (22 no FBR
exceedances, etc ) Effectve visual monitaring
when coupled with mmp-up may reduce the
patential for hearing impaimment or other injury
to Bryde's whales from insfamtansous start-up of
an airgan amay. Visual memitoring of a pre-
detenmined impact zone reduces the potsnfial
for hearing impaimment. The potential for
aconstic impact is reduced.  Potemfial for
acoustic mpacts to Bryde's whales remains.
Limitations: Famp-up unproven as a mitigation
meazare.  Visual monitoring effective anly
during daylight, dunng penieds of gzood
visihility; cost amifications.

Potentizlly adverse but noi signjfeant impact
from potential exposurs to injurions noise levels
(repetittve, infermittent, and localized); same
effects 23 sperm whales, above (2. no FER
excesdances, et

Potentially adverse but mot signjffeant impact
from potential exposuse to imjurious nedse levels
[repetitive, intermittent, and localized).
Nesligible impact due to unlikaly exposime.

Impacts primanily negligible, but may elevate o
patzntially adverse bur mor significant from
patantial exposure o injurious noise levels
(repetittve, intermittent, and localized) and
vessal taffic; selsmi polse may distrh sea
tartles and may produce emporary or
pemmanent  beaming  impaimment no sems
individuals, tut is unlikely to couse death or
life-threatening imjury. Seismic surveys and
other G&G activities are not expected to canse
lopz-term or permansnt displacement from
critical babitat'preferred habitat, nor result in
destraction of adverse modification of cotical
hahifat.

Potentially adverse but mov signjffcant. Same
a5 sperm whales abowve — potential for impact
TRINs.

Bryde's whales are known to vocalize, but the
frequency of ther vocalizadens may be
problematic: passive acoustic effectve only
when whales vocalize; zeosraphic and depth
lmiits of this species may further limit
mitization effectiveness. Limitations: Same as
above

Potentially adverse bt mot signjffcans. Beaked
whales same as Brydes whales above -
patential for impact remaine. Limitations: Same
ns above

Potentizlly adverse bui mot signiffeant. Same
n: sperm whales above - potential for impact
remzine. Limitations: Same 25 above.
Negligivle. Mo effect of mitization; potemtial
for mmpact remains the same Limitatioms:
Same as above.

Negligible to potentially adverse Bmi mar
signiffcant. Mo effect of mitigation due to lack
of vocalization: potential for impact remams the
same  Limitations: Same as above. Mo affect
of mitigation due to lack of vocalization

Powentially adverse bur mer  signiffeome
Bryde's whales are koown to vocalize;
frequency of vocalizaton may be problematic;
passtve acoustic effective omly when whales
vocalize; geozraphic and depth limits of this
spacies  may  fimther  lomit  mufization
effectiveness.  Active acoustic may be
problematic.  Potembal for impact remains.
Limitations: Jame as above.

Porentially adverse but mor signiffran:. Baaked
whales same 23 Bryde's whales above -
potential for impact remains.  Limitatons:
Same a5 abave.

Potentially adverse bur mot significant. Sams
25 sperm whales above — potential for impact
remains. Limitations: Same 25 above.
Negligidle. Mo effect of mitization; potential
for mpact remains the :ame Limitatons:
Same as above.

Negligible two potentally adverse but mev
signiffeant. Potential for impact remains the
same. Limitatons: Same as above.

Potentially edverse bur mof signifficoms. Same
25 sperm whales above — potental for impact
remains the same. Limifations: Same as above.

Potentially edverse bur mof significons. Same
15 spem whales above - potental for mmpact
remams. Limitations: Same as above.

Potentially adverse bui nof signjficons. Same
25 sperm whales above — potental for impact
remams. Limitations: Same as above.
Negligible. Mo effect of mitization; potential
for impact remains the same. Limitations
Same 25 above.

Negligible w potenmally adverse bar mar
signiffeans. Mo effect of mingation; potential
for impact remains the same. Limitations
Same as abowve.
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Table 5-2

Summary and Comparison of Environmental Impacts from Each Alternative on a Resource by Resource Basis

(Continued)

015

Rasource

Alternative 1 —
Proposed Action”

Altsmarive 2 - Addrtion of Vessal-based
Paszive Acoustc Monitoring as 2 Reguirement

Alternative 3 — Addition of Both Passive and
Artove Avoustic Monitoring as Fequirsments

Alrermative 4 - Resmict GG Seismic Survey
Operations

Fishes

Commercial
and
Pecraational
Ficheries

Coastal and
Marine Birds

Benthic
Communitias

Neghigible to poentially odverse but moi
significans impact from seismic survey moise
(Tepetitive, intermittent, and lecalized); noise
may distarb fish and may produce temporary or
permanent hearing  Impairment in osome
mdrviduals, but is unlikely to cause death or
life-threatening injury. Selsmic surveys are not
expected o cmuse long-lemm or permanent
displacement of any listed species from critical
babitat/preferred  habitaf, bor to result in
destmaction of adverse modification of crtical
habitat or essential fsh habitat.

Potentially adverse bt mod signifeans impact
fram space-use conflicts (benwesn  selsmic
surveys and lomgling fisheries) and seismic
survey noise (short-term and lecalized decreases
m catchability, not to 2n extent that would be
expectad o result m economic lossas).
Negligible impact from sedsmic sarveys
(repetitive, intermittent, and localized notse) and
amrcraft and wessel madfic (nodse, dismrbance).
Negligible impact from  geolopical and
geochemical sampling, anchors, and botiom
cables (placement, retrieval) oo soft bottom
communities, with megligible 1w posntally
adverse but mor significont Mmpacts 10 sensiive
benthic commmmities (f umidentufisd prior to
bottom-Telated activities). Mo selsmic related
mpacts.

Negligible to powentially odverse buf no
signijficams. No effect of mitization; potential
for mpact remains the same  Limitations:
Sama as above.

Potentially adverse buf mot significant. Mo
effect of mitgaton: potemtial for [mpact
remazin the same. Limitations: Same as abave.

Negligible. Mo effect of mitigaton; potential
for mpact remains the same  Limitatens:
Same ns above.

Nepligible (see footmote 1) No effect of
mifigaton; potential for impact remains the
same. Limitarions: Same as above.

Negligible w porentially  gdverse burf mor
signjffeant. Wo effect of mitization; potential
for impact remains the spme. Limitations:
Sama as above.

Potemtially adverse bmt mot significans. Mo
pffect of minpation: potemtial for impact
remaing the same. Limitations: Same as above.

Negligible. Mo effect of mitigation: potental
for impact remains the same.  Limdtatons:
Same a5 above.

Negligible (22 fooimote 2). Mo effect of
mitigation; potential for impact remains the
same. Limittions: Same as above.

Negligible to porsntially  adverse duf mer
signiffeamne No effact of mitization; potential
for impact remains the same  Limitations:
Same a5 above

Potentially adverse but not signjfeame. o
effect of mitipation; potential for mpact
remains the same. Limitations: Same as above.

Negligible. Mo sffect of mitigation: potental
for impact remains the same  Limitations:
Same a5 above.

Nepligible (== footmote 1) Mo effect of
mitigation; potentizl for mpact remains the
ame. Limitations: Same as above.

. Visuzl monitoring or ran:p-up required.
¢ MWeglipible mipacts to sensitive benthic respurces are expected from bottom-related (ie., seafloor) activities due to existing protective measures and operational restrictions, coupled with proper tdenfificacion of
known sensitive resources; increasad impact levals night be raalized if sensitive resources rematm unidentified (see PEA Section ITLG - Benthic Communities).

In water depths =200 m througlout the GOM and Federal waters <200 m in the Eastern Planning Area, includes ramp-up and visual monitoring per WTL Mo, 2004-GOL; in water depths <200 m elsewhers, no
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Table ITI-3

Marine Mammals of the Gulf of Mexico

Scientfic Name Common Name Mag:fti]lm p?;:]:fu Scientific Name Common Name I\-*Ials.lfagte;:rllerlt Puspgtizfu
ORDER CETACEA WHALES AND DOLPHINS Famly Delphimidse Dolphins (Delphinids)
SUBORDER MYSTICETl  BALEEN WHALES Stenelln frontalis Atlantic spotted dolplun none 4
Famly Balzemdae Rught whales Tursiops muncanis Bottlenose dolphm none 4
Evbaloena glacialis Morther night whale ES 1 Stenelln clhymene Chmene dolphin ne 4
Famly Balzenoptendae Rorquals FPrendorea cracsidens Falsa killer whale e 3
EBalaenoprera nnizculus Bluz whale ES 1 Lagenadeiphiz hozei Frazer's dolphin e 4
Balaencptera ecleni Brvda"s whale Lone 3 Oreinus orea Kuller whale ne 3
Balaenoprera physalus Finwhale ES 2 Peponccephala elecrra Melon-headed whale e 4
Megaptera novaeangliae Fumpback whale ES 2 Stenella attemaia Fantropical spofted dolphm none 4
Balaencptera acutorastrara Mimke whale Lone 2 Fevesa attenuata Pyvany kaller whale ne 3
Balaencptera borealis Selwhale ES 2 (lobicephala macroriymehus Shont-fimed pilot whals S 4
SUBORDER ODONTOCETI  TOOTHED WHALES DOLPHING Greampus grizeus Riss0's dolphm ne 4
Famly Fiyzetendae Spern whales Steno bredanensiz Rough-foothed dolphn e 4
Binseter macrocephaliz Spem whale ES 4 Stenella longirostriz Spinmer dolplim e 4
Family Kozndze Pyamy and dwarf sperm whales . Stenelln coeruleoalba Stipad dalphin ne 4
Kogia breviceps PByemy sparm whale Lene ¥ ORDER SIRENIA DUGONGS AND MANATEES
Fogia simiz Drwarf sperm whale nene ¢ Fanuly Tnchechidse Mansteas
Famly Ziphudae Beaked whales Trichechus manans latvostris Flonds manatee E pa
Mesopladon densirastris Blamille's beaked whale 5 24 Trichechus manais mangius Antillean mmates E ]
Ziphiug cavirostris Cuvier's beaked whale 5 14
Mesopladon ewrapasis Cervars” beaked whals 5 3
Mesopladon bidens Sowerby's beaked whale 5 1

" Management status: E = endangered wnder the Endangered Species Act of 1973; § = shiategic stock wnder the Marine Marmal Protection Act of 1972, as mdieated by Wiz et al. (1999).
? Population status: 1 = extralimital: 2 = rave: 3 = vneommen: 4= commen (sdapted from Witsig 2t al,, 2000).

# Determining the papulation status of Blamville's and Cuvier's heaked whales and dwarf and pyzmy sperm whales (Kogia), which occur in the Gulf of Mexico, i problamatie. Wiirsiz et al. (2000) classify the
presance of Blamville's and Cuvier's beaked whales m the Gulf as vare, The Nattonal Mame Fisheries Service (NMFS) notes that becked whales are diffieult to identfy to spectes, they a2 hard o se2, and
they oecur in small groups. In general, only Cuvier's beaked whales and adult male Blaimville's beaked whales can be identified i the field. Neverthelezs, NMES suzzests taat sizhimes of beaked whales and
Kogia m the Gulf are not rave or that wncommen. Dz all NMFS aenal and slip surveys combined, thers have been sizhimes of about 75 beaked whale goups (15 25 Cuvier's beaked whale, 36 2
Mesaplodon =pp., 2 a5 Blatville's besked whale, and 22 a5 undentifisd ziphiids). While thess sightings are widely distributed i the deep waters of the northem Gulf becanss they oconr in zmall zroups
(wsually <4 to ), the sbundance of each beaked whals category 15 low compared with spectes with a smlar mmber of sightmgs that occur n nmech larger moups. Another factor to consider 15 the sightability
of bazked whales and Kogia; thev rarely leap out of the water ar splash at the surface and are diffionlt fo see unless seas ave very calm (Beaufort sea state 0, 1), Wlale a quantitative analysis has not besn
performed, m zeneral, a5 the s2a state decreases, the number of beaked whale szhtmes mersases. The majonty of NMFS surveys have baen conducted in sea states that are not optima] for sizhtmg beaked
whales. Therefore, NLFS suggests that Blammalle’s and Cuvier's baaked whales ae at least uncommeon, and depending on how abundance 15 viewed (zroup sighiings o mumber of mdiduals), may m fact,
alonz with Gervars' beaked whale, be commeon. Because of the diffieulties distmguehmg Cervats” and Blamrville's beaked whals, 1t may be that 1f one species 15 fuly rare, the other 15 without doubt commen

or uncommaon. O the basts of the frequency of their ightmgs, the Mavine Mammal Conmutzsion considers Kogia 25 common m the northern Gl
* Excludmg the Flonda coast, the Flonda manates 15 considered rare in the northem Culf of Maxico,
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Table 3.1. Population Estimates for Marine Mammal Species in the northern Gulf of Mexico

Species Estinﬁgteullatlon
Killer Whale (Orcinus orca) 133
False Killer Whale (Pseudorca crassidens) 1,038
Pygmy Killer Whale (Feresa attentuata) 408
Dwarf Sperm Whale (Kogia sima) 7422
Pygmy Sperm Whale (Kogia breviceps) 742a
Melon-headed Whale (Peponocephala electra) 3,451
Risso’s Dolphin (Grampus griseus) 2,169
Short-finned Pilot Whale (Globicephala macrorhynchus) 2,388
Sperm Whale (Physeter macrocephalus) 1,349
Bryde’s Whale (Balaenoptera edeni) 40
Cuvier’s Beaked Whale (Ziphius cavirostris) 95
Blainville’s Beaked Whale (Mesoplodon densirostris) 106b
Gervais’ Beaked Whale (Mesoplodon europaeus) 106b
Bottlenose Dolphin (Turisops truncatus) 27,559°
Atlantic Spotted Dolphin (Stenella frontalis) 30,947
Pantropical Spotted Dolphin (Stenella attenuatus) 91,321
Striped Dolphin (Stenella coeruleoalba) 6,505
Spinner Dolphin (Stenella longirostris) 11,971
Rough-toothed Dolphin (Steno bredanensis) 2,223
Clymene’s Dolphin (Stenella clymene) 17,355
Fraser’s Dolphin (Lagenodelphis hosei) 726

Absent from Stock Assessment:

Northern Right Whale (Eubalaena glacialis) Extralimital
Minke Whale (Balaenoptera acutorostrata) Rare
Sei Whale (Balaenoptera edeni) Rare
Blue Whale (Balaenoptera musculus) Extralimital
Fin Whale (Balaenoptera physalus) Rare
Humpback Whale (Megaptera novaeangliae) Rare
Sowerby’s Beaked Whale (Mesoplodon bidens) Extralimital

1 Source: U.S. Atlantic and Gulf of Mexico Marine Mammal Stock Assessments -- 2003 (NOAA, 2004)

2 This estimate of abundance is for pygmy and dwarf sperm whales combined.

P This estimate is based on the undifferentiated complex of beaked whales (Ziphius and Mesoplodon spp.).

¢ This estimate combines abundance estimates from the Northern Gulf of Mexico Oceanic Stock (2, 239) and Continental
Shelf Stock (25,320).

Extralimital: known on the basis of only a few records that probably resulted from unusual wanderings of animals into the
region (Wirsig et al. 2000).

Rare: present in such small numbers throughout the region that it is seldom seen (Wiirsig et al. 2000).

D-3



