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REGIONAL DIRECTOR’S NOTE

In the Outer Continental Shelf Oil and Gas Leasing Program: 2007-2012, five annual areawide lease
sales are scheduled for the Western Planning Area and six annual areawide lease sales are scheduled for
the Central Planning Area. Federal regulations allow for several related or similar proposals to be
analyzed in one EIS (40 CFR 1502.4). Since each lease sale proposal and projected activities are very
similar each year for each sale area, the Minerals Management Service (MMS) has prepared a single EIS
for the 11 Western and Central Gulf sales. At the completion of this EIS process, decisions will be made
only for proposed Lease Sale 204 in the WPA and proposed Lease Sale 205 in the CPA. An
environmental analysis will be prepared for each subsequent proposed lease sale. By eliminating
essentially duplicate EIS’s, MMS will be able focus the subsequent environmental reviews on new and
changing issues.

The Gulf of Mexico Outer Continental Shelf (OCS) Region of MMS has been conducting
environmental analyses of the effects of OCS oil and gas development since the inception of the National
Environmental Policy Act (NEPA) of 1969. We have prepared and published more than 40 draft and
final EIS’s. Our goal 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.

dﬂifku d,%/
Chris C. Oynes
Regional Director

Minerals Management Service
Gulf of Mexico OCS Region
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ABSTRACT

This Draft Environmental Impact Statement (EIS) covers the proposed 2007-2012 Western and
Central Gulf of Mexico OCS oil and gas lease sales. The proposed Western Gulf of Mexico lease sales
are Sale 204 in 2007, Sale 207 in 2008, Sale 210 in 2009, Sale 215 in 2010, and Sale 218 in 2011; the
proposed Central Gulf of Mexico lease sales are Sale 205 in 2007, Sale 206 in 2008, Sale 208 in 2009,
Sale 213 in 2010, Sale 216 in 2011, and Sale 222 in 2012. The proposed actions are major Federal
actions requiring an EIS. This document provides the following information in accordance with the
National Environmental Policy Act and its implementing regulations, and it will be used in making
decisions on the proposal. This document includes the purpose and background of the proposed actions,
identification of the alternatives, description of the affected environment, and an analysis of the potential
environmental impacts of the proposed actions, alternatives, and associated activities, including proposed
mitigating measures and their potential effects. Potential contributions to cumulative impacts resulting
from activities associated with the proposed actions are also analyzed.

Hypothetical scenarios were developed on the levels of activities, accidental events (such as oil
spills), and potential impacts that might result if a proposed action is adopted. Activities and disturbances
associated with a proposed action on biological, physical, and socioeconomic resources are considered in
the analyses.

Additional copies of this EIS and the referenced MMS publications and visuals may be obtained from
the MMS, 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.



Summary vii

SUMMARY

This environmental impact statement (EIS) addresses 11 proposed Federal actions that offer for lease
areas on the Gulf of Mexico (GOM) Outer Continental Shelf (OCS) that may contain economically
recoverable oil and gas resources. Under the proposed Outer Continental Shelf Oil and Gas Leasing
Program: 2007-2012 (the proposed 5-Year Program), five annual areawide lease sales are scheduled for
the Western Planning Area (WPA) and six annual areawide lease sales are scheduled for the Central
Planning Area (CPA). The proposed WPA lease sales are Sale 204 in 2007, Sale 207 in 2008, Sale 210 in
2009, Sale 215 in 2010, and Sale 218 in 2011; the proposed CPA lease sales are Sale 205 in 2007, Sale
206 in 2008, Sale 208 in 2009, Sale 213 in 2010, Sale 216 in 2011, and Sale 222 in 2012. Federal
regulations allow for several related or similar proposals to be analyzed in one EIS (40 CFR 1502.4).
Since each lease sale proposal and projected activities are very similar each year for each sale area, a
single EIS is being prepared for the 11 Western and Central Gulf sales. At the completion of this EIS
process, decisions will be made only for proposed Lease Sale 204 in the WPA and proposed Lease Sale
205 in the CPA. A National Environmental Policy Act (NEPA) review will be conducted before each
subsequent proposed lease sale.

This summary section is only a brief overview of the proposed lease sales, alternatives, significant
issues, potential environmental and socioeconomic effects, and proposed mitigating measures contained
in this EIS. To obtain the proper perspective and context of the potential environmental and
socioeconomic impacts discussed, it is necessary to read the analyses in their entirety. Relavent
discussions can be found in the chapters of this EIS as described below. Volume I contains Chapters 1
through 8 and the Appendices, which are listed below, and provides more in-depth information and
analyses. Figures and tables are presented separately in Volume II.

o Chapter 1, the Proposed Actions, describes the purpose of and need for proposed
lease sales. Chapter 1 also provides summaries of the major, applicable, Federal
laws and regulations; and describes the prelease process, postlease activities; and
other OCS-related activities.

o Chapter 2, Alternatives Including the Proposed Actions, describes the environmental
and socioeconomic effects of the proposed lease sales and alternatives. Also
discussed are potential mitigation measures to avoid or minimize impacts.

e Chapter 3, Description of the Affected Environment, describes the environment that
would potentially be affected by the proposed actions or the alternatives. Also
described are existing offshore and coastal infrastructure, which supports OCS oil
and gas activities. The description of the affected environment includes impacts from
recent major hurricanes to the physical environmental, biological environment, and
socioeconomic activities and OCS-related infrastructure. This baseline data are
considered in the assessment of impacts from the proposed lease sales to these
resources and the environment.

e Chapter 4, Environmental and Socioeconomic Consequences, describes the scenario
and impact-producing factors (IPF’s) associated with the proposed lease sales and
alternatives, and the potential impacts on the environmental and socioeconomic
resources described in Chapter 3.

— Chapter 4.1, Impact-Producing Factors and Scenario—Routine Operations,
describes the offshore infrastructure and activities (IPF’s) associated with the
proposed lease sales and with the OCS Program that could potentially affect
the biological, physical, and socioeconomic resources of the GOM.

— Chapter 4.2, Environmental and Socioeconomic Impacts of the Proposed
Gulf Sales and Alternatives—Routine Events, discusses impacts of routine
activities associated with a typical sale in the WPA (Chapter 4.2.1,
Alternatives for Proposed Western Gulf Sales 204, 207, 210, 215, and 218)
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and a typical sale in the CPA (Chapter 4.2.2, Alternatives for Proposed
Central Gulf Sales 205, 206, 208, 213, 216, and 222).

— Chapter 4.3, Impact-Producing Factors and Scenario—Accidental Events,
discusses potential accidental events (i.e., oil spills, losses of well control,
vessel collisions, and spills of chemicals or drilling fluids) that may occur as
a result of a proposed lease sale.

— Chapter 4.4, Environmental and Socioeconomic Impacts of the Proposed
Gulf Sales and Alternatives—Accidental Events, discusses impacts of
potential accidental events that may occur as a result of a proposed lease sale.

— Chapter 4.5, Cumulative Environmental and Socioeconomic Impacts,
presents a cumulative analysis, which considers environmental and
socioeconomic impacts that may result from the incremental impact of the 11
proposed lease sales when added to all past, present, and reasonably
foreseeable future human activities, including non-OCS activities, as well as
all OCS activities (OCS Program).

— Chapter 4 also includes Chapter 4.6, Unavoidable Adverse Impacts of the
Proposed Actions; Chapter 4.7, Irreversible and Irretrievable Commitment
of Resources; and Chapter 4.8, Relationship Between the Short-term Use of
Man’s Environment and the Maintenance and Enhancement of Long-Term
Productivity.

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 EIS.

o Chapter 6, References, is a list of literature cited throughout this EIS.

e Chapter 7, Preparers, is a list of names of persons who were primarily responsible
for preparing and reviewing this EIS.

e The Appendices contain material prepared in connection with the EIS that support
description or analyses in this EIS.

Proposed Actions and Alternatives

Alternatives for Proposed Western Gulf Sales 204, 207, 210, 215, and 218

Alternative A — The Proposed Action(s): This alternative would offer for lease all unleased blocks
within the WPA for oil and gas operations (Figure 2-1), with the following exceptions:

(1) whole and partial blocks within the boundary of the Flower Garden Banks National
Marine Sanctuary; and

(2) whole and partial blocks that lie within the 1.4-nautical mile (nmi) buffer zone north
of the continental shelf boundary between the U.S. and Mexico for Sales 204, 207,
210, and 215 only.

The WPA encompasses about 28.7 million acres (ac). The estimated amount of resources projected
to be developed as a result of any one proposed WPA lease sale is 0.242-0.423 billion barrels of oil
(BBO) and 1.644-2.647 trillion cubic feet (Tcf) of gas.

Alternative B — The Proposed Actions Excluding the Unleased Blocks Near Biologically Sensitive
Topographic Features: This alternative would offer for lease all unleased blocks in the WPA, as
described for the proposed actions, with the exception of any unleased blocks subject to the Topographic
Features Stipulation.
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Alternative C — Use of a Nomination and Tract Selection Leasing System: This alternative would
offer for lease for each proposed action a maximum of 300 industry-nominated blocks and offer all blocks
that become available for leasing after the industry nomination deadline and before the Final Notice of
Sale (FNQS) is published for that proposed action. The same exclusions described under Alternative A
would apply. The number of blocks offered would be about 25 percent of the blocks estimated to be
offered under an areawide leasing system (Alternative A); it is estimated that this alternative would result
in a 25 percent reduction in the number of blocks leased per proposed action.

Alternative D — No Action: This is the cancellation of one or more proposed WPA lease sales. The
opportunity for development of the estimated 0.242-0.423 BBO and 1.644-2.647 Tcf of gas that could
have resulted from a proposed WPA lease sale would be precluded or postponed. Any potential
environmental impacts resulting from a proposed lease sale would not occur or would be postponed. This
is analyzed in the Draft EIS for the 5-Year Program.

Alternatives for Proposed Central Gulf Sales 205, 206, 208, 213, 216, and 222

Alternative A — The Proposed Actions: This alternative would offer for lease all unleased blocks
within the CPA for oil and gas operations (Figure 2-1), with the following exceptions:

(1) blocks that were previously included within the Eastern Planning Area (EPA) and
that are within 100 mi of the Florida coast;

(2) blocks that were previously included within the EPA and that are under an existing
Presidential withdrawal through 2012, as well as subject to annual congressional
moratoria;

(3) blocks that are beyond the U.S. Exclusive Economic Zone in the area known as the
northern portion of the Eastern Gap; and

(4) whole and partial blocks that lie within the 1.4-nmi buffer zone north of the
continental shelf boundary between the U.S. and Mexico for Sales 205, 206, 208, and
213 only.

The CPA sale area encompasses about 58.7 million ac of the CPA’s 66.3 million ac. The estimated
amount of resources projected to be developed as a result of any one proposed CPA lease sale is
0.776-1.292 BBO and 3.236-5.229 Tcf of gas.

Alternative B — The Proposed Actions Excluding the Unleased Blocks Near Biologically Sensitive
Topographic Features: This alternative would offer for lease all unleased blocks in the CPA, as
described for the proposed actions, with the exception of any unleased blocks subject to the Topographic
Features Stipulation.

Alternative C — The Proposed Actions Excluding the Unleased Blocks Within 15 Miles of the
Baldwin County, Alabama, Coast: This alternative would offer for lease all unleased blocks in the CPA,
as described for the proposed actions, with the exception of any unleased blocks within 15 mi of the
Baldwin County, Alabama, coast.

Alternative D — Use of a Nomination and Tract Selection Leasing System: This alternative would
offer for lease for each proposed action a maximum of 1,000 industry-nominated blocks and offer all
blocks that become available for leasing after the industry nomination deadline and before the FNOS is
published for that proposed action. The same exclusions described under Alternative A would apply.
The number of blocks offered would be about 25 percent of the blocks estimated to be offered under an
areawide leasing system (Alternative A); it is estimated that this alternative would result in a 25 percent
reduction in the number of blocks leased per proposed action.

Alternative E — No Action: This alternative is the cancellation of one or more proposed CPA lease
sales. The opportunity for development of the estimated 0.776-1.292 BBO and 3.236-5.229 Tcf of gas
that could have resulted from a proposed CPA lease sale would be precluded or postponed. Any potential
environmental impacts resulting from a proposed lease sale would not occur or would be postponed. This
is analyzed in the Draft EIS for the 5-Year Program.
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Mitigating Measures

All of the proposed actions include existing regulations and proposed lease stipulations designed to
reduce environmental risks, potential multiple-use conflicts between OCS operations and U.S.
Department of Defense activities, and visual impacts from development operations south of Baldwin
County, Alabama. Four lease stipulations are proposed for the WPA sales—the Topographic Features
Stipulation, the Military Areas Stipulation, the Operations in the Naval Mine Warfare Area Stipulation,
and the Protected Species Stipulation. Seven lease stipulations are proposed for the Central Gulf sales—
the Topographic Features Stipulation, the Live Bottom Stipulation, the Military Areas Stipulation, the
Evacuation Stipulation, the Coordination Stipulation, the Blocks South of Baldwin County, Alabama,
Stipulation, and the Protected Species Stipulation.

Endangered Species Act Section 7 Consultations, preformed with the National Oceanic and
Atmospheric Administration Fisheries and Fish and Wildlife Service (NOAA Fisheries Service), may
determine specific protective measures, such as the Marine Protected Species Stipulation included in
previous lease sales. These measures will not be determined until consultations with NOAA Fisheries
Service have been completed.

Application of lease stipulations will be considered by the Assistant Secretary of the Interior for Land
and Minerals (ASLM). The analysis of the stipulations as part of the proposed actions does not ensure
that the ASLM will make a decision to apply the stipulations to leases that may result from any proposed
lease sale, nor does it preclude minor modifications in wording during subsequent steps in the prelease
process if comments indicate changes are necessary or if conditions warrent. Any stipulations or
mitigation requirements to be included in a lease sale will be described in the Final Notice of Sale for that
lease sale. Mitigation measures in the form of lease stipulations are added to the lease terms and are
therefore enforceable as part of the lease.

Scenarios Analyzed

Offshore activities are described in the context of scenarios for the proposed actions and for the OCS
Program. The MMS’s GOM OCS Region developed these scenarios to provide a framework for detailed
analyses of potential impacts of the proposed lease sales. The scenarios are presented as ranges of the
amounts of undiscovered, unleased hydrocarbon resources estimated to be leased and discovered as a
result of a proposed action. The analyses are based on an assumed range of activities (for example, the
installation of platforms, wells, and pipelines, and the number of helicopter operations and service-vessel
trips) that would be needed to develop and produce the amount of resources estimated to be leased.

The cumulative analysis (Chapter 4.5) considers environmental and socioeconomic impacts that may
result from the incremental impact of the lease sales when added to all past, present, and reasonably
foreseeable future human activities, including non-OCS activities such as import tankering and
commercial fishing, as well as all OCS activities (OCS Program). The OCS Program scenario includes
all activities that are projected to occur from past, proposed, and future lease sales during the 40-year
analysis period (2007-2046). This includes projected activity from lease sales that have been held,
including the most recent Lease Sale 200 (August 2006), but for which exploration or development has
not yet begun or is continuing. In addition to human activities, impacts from natural occurrences, such as
hurricanes, are analyzed.

Significant Issues

The major issues that frame the environmental analyses in this EIS are the result of concerns raised
during years of scoping for Gulf of Mexico OCS Program. Issues related to OCS exploration,
development, production, and transportation activities include oil spills, wetlands loss, air emissions,
discharges, water quality degradation, trash and debris, structure and pipeline emplacement activities,
platform removal, vessel and helicopter traffic, multiple-use conflicts, support services, population
fluctuations, demands on public services, land-use planning, tourism, aesthetic interference, cultural
impacts, environmental justice, and consistency with State coastal zone management programs.
Environmental resources and activities determined through the scoping process to warrant an
environmental analysis are water and air quality, sensitive coastal environments (coastal barrier beaches
and associated dunes, wetlands, and seagrass communities), sensitive offshore resources, marine
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mammals, sea turtles, beach mice, endangered and threatened fish, coastal and marine birds, fisheries,
recreational fishing, recreational resources, archaeological resources, and socioeconomic conditions.
Non-OCS issues included impacts from past and future hurricanes on environmental and
socioeconomic resources, and on coastal and offshore infrastructure. During the past few years, the Gulf
Coast States and GOM oil and gas activities have been impacted by several major hurricanes. Appendix
A.3 provides detailed information on Hurricanes Lili (2002), Ivan (2004), Katrina (2005), and Rita
(2005), which are discussed in Chapter 3 and Chapter 4. The description of the affected environment
(Chapter 3) includes impacts from these storms on the physical environment, biological environment,
and socioeconomic activities and OCS-related infrastructure. Baseline data are considered in the
assessment of impacts from the proposed actions to the resources and the environment (Chapter 4).

Impact Conclusions

A summary of the potential impacts on each environmental and socioeconomic resource and the
conclusions of the analyses can be found in Chapters 2.3.1, 2.4.1, and 2.5.1. The full analyses are
presented in Chapters 4.2.1 (impacts of routine activities from a proposed action in the WPA), 4.2.2
(impacts of routine activities from a proposed action in the CPA), and 4.4 (impacts from accidental
events). An analysis of cumulative impacts is provided in Chapter 4.5. Below is a general summary of
the potential impacts resulting from the proposed actions.

Air Quality: Emissions of pollutants into the atmosphere from routine activities associated with a
proposed action are projected to have minimal impacts to onshore air quality, including emissions within
the National Ambient Air Quality Standards (NAAQS), and increases in onshore annual average
concentrations of NO,, SOy, and PMyq less than the maximum increases allowed in the Prevention of
Significant Deterioration (PSD) Class Il areas. However, accidents as a result of a proposed action may
involve high concentrations of H,S that could result in deaths as well as environmental damage. Other
emissions of pollutants from accidental events as a result of a proposed action are not expected to have
concentrations that would change onshore air quality classifications.

Coastal Waters: The impacts to coastal water quality from routine activities associated with a
proposed action should be minimal as long as all existing regulatory requirements are met. However, as a
result of accidental events associated with a proposed action, oil may also penetrate sand on the beach or
be trapped in wetlands, where it can be re-released into the water some time after the initial spill.

Marine Waters: Regulations would limit the levels of contaminants in discharges of drilling fluids
and cuttings from exploratory activities, and produced water and supply-vessel discharges during
production activities. Therefore, the impacts to marine water quality from routine activities associated
with a proposed action should be minimal as long as regulatory requirements are followed. Large spills
as a result of accidental events associated with a proposed action could impact water quality. Chemical
spills, the accidental release of synthetic-based fluids (SBF), and blowouts are expected to have
temporary localized impacts on water quality.

Coastal Barrier Beaches and Associated Dunes: Effects to coastal barrier beaches and associated
dunes from routine activities (pipeline emplacements, navigation channel use and dredging, and
construction or continued use of infrastructure) associated with a proposed action are expected to be
restricted to temporary and localized disturbances. No significant impacts to the physical shape and
structure of barrier beaches and associated dunes are expected to occur as a result of accidental events
associated with a proposed action. Should a spill contact a barrier beach, oiling is expected to be light
and sand removal during cleanup activities minimized.

Wetlands: Impacts to wetlands from routine activities associated with a proposed action are expected
to be low and could be further reduced through mitigation. Loss of 0-8 ha (0-20 ac) of wetlands habitat is
estimated as a result of 0-2 km (0-1.2 mi) of new pipelines projected as a result of a proposed action.
Maintenance dredging of navigation channels and canals is expected to occur with minimal impacts; a
proposed action is expected to contribute minimally to the need for this dredging. Alternative dredged-
material disposal methods can be used to enhance and create coastal wetlands. Vessel traffic associated
with a proposed action is expected to contribute minimally to the erosion and widening of navigation
channels and canals. Secondary impacts to wetlands would be primarily from vessel traffic corridors and
will continue to cause approximately 0.6 ha (1.5 ac) of landloss per year.

Offshore oil spills resulting from a proposed action are not expected to damage significantly any
wetlands along the Gulf Coast. However, if an inland oil spill related to a proposed action occurs, some
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impact to wetland habitat would be expected. Although the impact may occur generally over coastal
regions, the impact has the highest probability of occurring in Galveston County and Matagorda County,
Texas, in the vicinities where WPA oil is handled, and in and around Plagquemines and St. Bernard
Parishes, Louisiana, in the CPA. Impacts to wetland habitats from an oil spill associated with activities
related to a proposed action would be expected to be low and temporary. Although the probability of
occurrence is low, the greatest threat to wetland habitat is from an inland spill resulting from a vessel
accident or pipeline rupture. While a resulting slick may cause minor impacts to wetland habitat and
surrounding seagrass communities, the equipment and personnel used to clean up a slick over the
impacted area may generate the greatest impacts to the area. Associated foot traffic may work oil farther
into the sediment than would otherwise occur. Close monitoring and restrictions on the use of bottom-
disturbing equipment would be needed to avoid or minimize those impacts.

Seagrass Communities: Impacts to submerged vegetation by pipeline installation are projected to be
very small and short term. Very little, if any, damage would then occur as a result of typical channel
traffic associated with a proposed action. Maintenance dredging will not have a substantial impact on
existing seagrass habitat given that no new channels are expected to be dredged as a result of a proposed
action and increased dredging is expected in an area that does not normally support seagrass beds. No
permanent loss of seagrass is projected to result from oil contact unless an unusually low tidal event
allows direct contact between the slick and vegetation. The greatest danger under the more probable
circumstances is a reduction, for up to 2 years, of the diversity or population of epifauna and benthic
fauna found in seagrass beds.

Topographic Features: The proposed Topographic Features Stipulation could prevent most of the
potential live-bottom communities from bottom-disturbing activities (structure removal and
emplacement) and operational discharges. Recovery from impact incidences of operational discharges
would take place within 10 years. The proposed Topographic Features Stipulations will also assist in
protecting most of the potential topographic feature communities from accidental events (blowouts and
surface and subsurface oil spills). Recovery from incidences of impacts from blowouts would take place
within 10 years. Contact with spilled oil would cause lethal and sublethal effects in benthic organisms,
and the recovery of harmed benthic communities could take more than 10 years.

Chemosynthetic Deepwater Benthic Communities: Routine activities or accidental events associated
with a proposed action are expected to cause little damage to the ecological function or biological
productivity of the widespread, low-density chemosynthetic communities. The rarer, widely scattered,
high-density, Bush Hill-type chemosynthetic communities could experience very minor (if any) impacts
from drilling discharges or resuspended sediments located at more than 1,500 ft (457 m) away as required
by NTL 2000-G20.

Nonchemosynthetic Deepwater Benthic Communities:  Routine activities or accidental events
associated with a proposed action are expected to cause little damage to the ecological function or
biological productivity of the widespread, typical deep-sea benthic communities. Impacts to other
hard-bottom communities are expected to be avoided as a consequence of the application of the existing
NTL 2000-G20 for chemosynthetic communities. The same geophysical conditions associated with the
potential presence of chemosynthetic communities also results in hard carbonate substrate that is
generally avoided.

Marine Mammals: Routine activities associated with a proposed action, particularly when mitigated
as required by MMS, are not expected to have long-term adverse effects on the size and productivity of
any marine mammal species or population endemic to the northern GOM. Accidental blowouts, oil spills,
and spill-response activities resulting from a proposed action have the potential to impact marine
mammals in the GOM. Exposure to hydrocarbons persisting in the sea following the dispersal of an oil
slick is likely to result in sublethal impacts (e.g., decreased health, reproductive fitness, and longevity;
and increased vulnerability to disease) to marine mammals.

Sea Turtles: While routine activities associated with a proposed action have the potential to harm sea
turtles, they are unlikely to have significant adverse effects on the size and recovery of any sea turtle
species or population in the GOM. Most routine OCS activities are expected to have sublethal effects.
Lethal effects are most likely to be from chance collisions with OCS service vessels and ingestion of
plastic materials. Accidental blowouts, oil spills, and spill-response activities associated with a proposed
action have the potential to impact small to large numbers of sea turtles in the GOM, depending on the
magnitude and frequency of accidents, the ability to respond to accidents, the location and date of
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accidents, and various meteorological and hydrological factors. In most foreseeable cases, exposure to
hydrocarbons persisting in the sea following the dispersal of an oil slick will result in sublethal impacts
(e.g., decreased health, reproductive fitness, and longevity; and increased vulnerability to disease) to sea
turtles. Sea turtle hatchling exposure to, fouling by, or consumption of tarballs persisting in the sea
following the dispersal of an oil slick by would likely be fatal.

Alabama, Choctawhatchee, St. Andrew, and Perdido Key Beach Mice: An impact from routine
activities associated with a proposed action on the Alabama, Choctawhatchee, St. Andrew, and Perdido
Key beach mice is possible but unlikely. Impact may result from consumption of beach trash and debris.
Efforts undertaken for the removal of marine debris or for beach restoration, such as sand replenishment,
may temporarily scare away beach mice, destroy their food resources, or collapse the tops of their
burrows. Given the low probability of a major (>1,000 bbl) spill occurring, direct impacts of oil spills on
beach mice from a proposed action are highly unlikely. Oil-spill response and cleanup activities could
have significant impact to the beach mice and their habitat, if not properly regulated.

Coastal and Marine Birds: The majority of effects resulting from routine activities associated with a
proposed action on endangered/threatened and nonendangered/nonthreatened coastal and marine birds are
expected to be sublethal: behavioral effects, sublethal exposure to or intake of OCS-related contaminants
or discarded debris, temporary disturbances, and displacement of localized groups from impacted
habitats. No significant habitat impacts are expected to occur directly from routine activities associated
with a proposed action. Secondary impacts to coastal habitats will occur over the long term and may
ultimately displace species from traditional sites to alternative sites. Oil spills from a proposed action
pose the greatest potential for direct and indirect impacts to coastal and marine birds. Birds that are
heavily oiled are usually killed. Lightly oiled birds can sustain tissue and organ damage from oil ingested
during feeding and grooming or from oil that is inhaled. Low levels of oil could stress birds by
interfering with food detection, feeding impulses, predator avoidance, territory definition, homing of
migratory species, susceptibility to physiological disorders, disease resistance, growth rates, reproduction,
and respiration. The, air, vehicle, and foot traffic that takes place during shoreline cleanup activity can
disturb nesting populations and degrade or destroy habitat.

Gulf Sturgeon: Routine activities resulting from a proposed action are expected to have negligible
potential effects on Gulf sturgeon and their designated critical habitat. The Gulf sturgeon could be
impacted by oil spills resulting from a proposed action. Contact with spilled oil could have detrimental
physiological effects. However, several factors influence the probability of spilled oil contact with Gulf
sturgeon or their critical habitat. The likelihood of spill occurrence and subsequent contact with, or
impact to, Gulf sturgeon and/or designated critical habitat is extremely low.

Fish Resources and Essential Fish Habitat: Routine activities associated with a proposed action are
expected to result in less than a 1 percent decrease in fish resources and/or standing stocks or in essential
fish habitat (EFH). It would require one generation for fish resources to recover from 99 percent of the
impacts. Recovery from the loss of wetlands habitat would probably not occur. The effect of proposed-
action-related oil spills on fish resources is expected to cause less than a 1 percent decrease in standing
stocks of any population, commercial fishing efforts, landings, or value of those landings. At the
expected level of impact, the resultant influence on fish populations from a proposed action would be
negligible and indistinguishable from variations due to natural causes. It is expected that coastal
environmental degradation from a proposed action would have little effect on fish resources or EFH;
however, wetland loss could occur due to a petroleum spill contacting inland areas.

Commercial Fishing: Routine activities associated with a proposed action, such as seismic surveys
and pipeline trenching, will cause negligible impacts and will not deleteriously affect commercial fishing
activities. A proposed action is expected to result in less than a 1 percent change in activities, in pounds
landed, or in the value of landings. It will require less than 6 months for fishing activity to recover from
any impacts. The effect of proposed-action-related oil spills on commercial fishing is expected to cause
less than a 1 percent decrease in standing stocks of any population, commercial fishing efforts, landings,
or value of those landings. Any affected commercial fishing activity would recover within 6 months. At
the expected level of impact, the resultant influence on commercial fishing activities from a proposed
action would be negligible and indistinguishable from variations due to natural causes. It is expected that
coastal environmental degradation from a proposed action would have little effect on fish resources or
EFH; however, wetland loss could occur due to a petroleum spill contacting inland areas.
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Recreational Fishing: The development of oil and gas in the proposed lease sale area could attract
additional recreational fishing activity to structures installed on productive leases. Short-term, space-use
conflict could occur during the time that any pipeline is being installed. Potential impacts on recreational
fisheries due to accidental events as a result of a proposed action would be minor to moderate. Based on
the sizes of oil spills assumed for a proposed action, only localized and short-term disruption of
recreational fishing activity might result (minor impact).

Recreational Resources: A proposed action is expected to result in nearshore operations that may
adversely affect the enjoyment of some Gulf Coast beach uses; however, these will have little effect on
the number of beach users. The impact of marine debris on Gulf Coast recreational beaches is expected
to be minimal. The incremental increase in helicopter and vessel traffic is expected to add very little
additional noise that may affect beach users. It is unlikely that a spill would be a major threat to
recreational beaches because any impacts would be short term and localized.

Historic Archaeological Resources: Offshore oil and gas activities resulting from a proposed action
could contact a shipwreck because of incomplete knowledge on the location of shipwrecks in the Gulf.
Although this occurrence is not probable, such an event would result in the disturbance or destruction of
important historic archaeological information. Other factors associated with a proposed action are not
expected to affect historic archaeological resources. Impacts to a historic archaeological resource could
occur as a result of an accidental spill. The major effect from an oil-spill impact would be visual
contamination of a historic coastal site, such as a historic fort or lighthouse. Since historic archaeological
sites are protected under law, it is expected that any spill cleanup operations would be conducted in such a
way as to cause little or no impacts to historic archaeological resources. These impacts would be
temporary and reversible.

Prehistoric Archaeological Resources: A proposed action is not expected to result in impacts to
prehistoric archaeological sites; however, should such an impact occur, unique or significant
archaeological information could be lost and this impact would be irreversible.

Land Use and Coastal Infrastructure: There is sufficient land to construct new coastal infrastructure
and to handle expansion of current facilities as a result of a proposed action. Accidental events such as oil
or chemical spills, blowouts, and vessel collisions would have no effects on land use. Coastal or
nearshore spills could have short-term adverse effects on coastal infrastructure, requiring cleanup of any
oil or chemicals spilled.

Demographics: Routine activities relating to a proposed action are expected to affect minimally the
analysis area’s land use, infrastructure, and demography. These impacts are projected to mirror
employment effects that are estimated to be negligible to any one economic impact area (EIA). Baseline
patterns and distributions of these factors are expected to maintain the same level. Changes in land use
throughout the analysis area are expected to be contained and minimal. Accidental events such as oil or
chemical spills, blowouts, and vessel collisions would have no effects on the demographic characteristics
of the Gulf coastal communities.

Economic Factors: There would be only minor economic changes in the Texas, Louisiana,
Mississippi, Alabama, and Florida EIA’s as the result of a proposed action. A proposed action is
expected to generate less than a 1 percent increase in employment in any of the EIA’s. The short-term
social and economic consequences for the Gulf coastal region should a spill >1,000 bbl occur includes
opportunity cost of employment and expenditures that could have gone to production or consumption
rather than spill cleanup efforts. Non-market effects such as traffic congestion, strains on public services,
shortages of commaodities or services, and disruptions to the normal patterns of activities or expectations
are also expected to occur in the short term. These negative, short-term social and economic
consequences of an oil spill are expected to be modest in terms of projected cleanup expenditures and the
number of people employed in cleanup and remediation activities. Negative, long-term economic and
social impacts may be more substantial if fishing, shrimping, oystering, and/or tourism were to suffer or
were to be perceived as having suffered because of the spill.

Environmental Justice: The effects of a proposed action are expected to be widely distributed and
little felt. Impacts related to a proposed action are expected to be economic and have a limited but
positive effect on low-income and minority populations. Given the existing distribution of the industry
and the limited concentrations of minority and low-income peoples, a proposed action is not expected to
have a disproportionate effect on minority or low-income people. Routine activities or accidental events



Summary XV

associated with a proposed action are not expected to have disproportionate high/adverse environmental
or health effects on minority or low-income people.
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ABBREVIATIONS AND ACRONYMS

°C
°F

2D

3D

4D
210Pb

ac
ACAA
ACAMP

ACP
ACT
ADCNR

ADEM
AHTS
ANPR

ANWR
APD
APl
API°
AQRV
Area ID
ASLM

ASMFC

ATB
atm
b/d
BACT
BAST
bbl
BBO
BBOE
Bcf
Bcf/d
BiO
BNWA

BOE
BOPD
BO
BOD
BOP
B.P.
BPH

degree Celsius

degree Fahrenheit

two-dimensional

three-dimensional

four-dimensional

Lead 210

acre

Alabama Coastal Area Act

Alabama Coastal Area Management
Plan

Area Contingency Plans

American College Test

Alabama Department of
Conservation and Natural
Resources

Alabama Department of
Environmental Management

anchor-handling towing
supply/mooring vessels

Advance Notice of Proposed
Rulemaking

Aransas National Wildlife Refuge

Application for Permit to Drill

American Petroleum Institute

API degrees

air quality related values

Area ldentification

Assistant Secretary of the Interior for
Land and Minerals

Atlantic States Marine Fisheries
Commission

articulated tug barge

atmosphere

barrels per day

best available control technology

best available and safest technology

barrel

billion barrels of oil

billion barrel of oil equivalent

billion cubic feet

billion cubic feet per day

Biological Opinion

Breton National Wildlife Refuge and
National Wilderness Area

barrels of oil equivalent

barrels of oil per day

Biological Opinion

biochemical oxygen demand

blowout preventer

before present

barrels per hour

BRD
BRD

CAA
CAAA
Call

CBO
CBRA
CBRS
CCA
CCMP

CD
CDP

CEE
CEI
CEQ
CEPRA

CER
CERCLA

cf.
CFDL

CFR
CIAP
CID
CIS
cm
CMP
CNG
CNRA
CO
COE
COF
CPA
CPS
CRS
CSA
CWA
CWPPRA

CZARA
CzZM

CZMA
CZMP

bycatch reduction devices

Biological Resources Division
(USGS)

Clean Air Act of 1970

Clean Air Act Amendments of 1990

Call for Information and
Nominations

Congressional Budget Office

Coastal Barrier Resources Act

Coastal Barrier Resource System

Coastal Coordination Act (Texas)

Comprehensive Conservation and
Management Plan

Consistency Determination

common-depth-point (seismic
surveying)

controlled exposure experiment

Coastal Environments, Inc.

Council on Environmental Quality

Coastal Erosion Planning and
Response Act

categorical exclusion review

Comprehensive Environmental
Response, Compensation, and
Liability Act of 1980

compare, see

Coastal Facilities Designation Line
(Texas)

Code of Federal Regulations

Coastal Impact Assistance Program

Conservation Information Document

corrosion inhibiting substance

centimeter

Coastal Management Plans

compressed natural gas

Coastal Natural Resources Area

carbon monoxide

Corps of Engineers (U.S. Army)

covered offshore facilities

Central Planning Area

coastal political subdivisions

Congressional Research Service

Continental Shelf Associates

Clean Water Act

Coastal Wetlands Protection,
Planning & Restoration Act

Coastal Zone Act Reauthorization
Amendments of 1990

Coastal Zone Management

Coastal Zone Management Act

Coastal Zone Management Program
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CZPA Coastal Zone Protection Act of 1996 FMC Fishery Management Council
DEIS draft environmental impact statement ~ FMP Fishery Management Plan
DGD dual gradient drilling FNOS Final Notice of Sale
DGoMB Deep Gulf of Mexico Benthos FO Field Operations
DOCD development operations coordination FONSI Finding of No Significant Impact
document FONNSI Finding of No New Significant
DOD Department of Defense (U.S.) Impact
DOE Office of Fossil Energy FPS floating production system
DOl Department of the Interior (U.S.) FPSO floating production, storage, and
(also: USDOI) offloading system
DOS Department of State FR Federal Register
DOT Department of Transportation (U.S.) ft feet
(also: USDQT) FWS Fish and Wildlife Service
DOTD Department of Transportation and FY fiscal year
Development G&G geological and geophysical
DP dynamically positioned gal gallon
DWOP deepwater operations plan GBS gravity-based structure
DWPA Deepwater Ports Act of 1974 GEMS Gulf Ecological Management Site
DWT dead weight tonnage GERG Geochemical and Environmental
E&D exploration and development Research Group
E&P exploration and production GINS Gulf Islands National Seashore
EA environmental assessment GIS geographical information system
EEZ Exclusive Economic Zone GIwWw Gulf Intracoastal Waterway
EFH Essential Fish Habitat GLO General Land Office
e.g. for example GLPC Greater Lafourche Port Commission
EIA Economic Impact Area GMAQS  Gulf of Mexico Air Quality Study
EIA Energy Information Administration GMFMC  Gulf of Mexico Fishery Management
(USDOE) Council
EIS environmental impact statement GMP Gulf of Mexico Program
EP exploration plan GOM Gulf of Mexico
EPA Eastern Planning Area GP General Permit
ERS Economic Research Service GPS global positioning system
ESA Endangered Species Act of 1973 GS Geological Survey
ESI Environmental Sensitivity Indices (also: USGS)
ESP Environmental Studies Program GSA Geological Survey of Alabama
ESPIS Environmental  Studies Program  GSMFC Gulf States Marine Fisheries
Information System Commission
etal. and others GT gross tons
et seq. and the following GTFP green turtle fibropapillomatosis
EWTA Eglin Water Test Area H,S hydrogen sulfide
FAA Federal Aviation Administration ha hectare
FAD fish attracting device ha/km hectare per kilometer
FCF Fishermen's Contingency Fund HAPC Habitat Areas of Particular Concern
FDA Food and Drug Administration HCI hydrochloric
FDEP Florida Department of Environmental ~ HI High Island
Protection HIPPS high-integrity pressure protection
FEIS final environmental impact statement system
FEMA Federal Emergency Management HMS highly migratory species
Agency HPHT high-pressure, high-temperature
FERC Federal Energy Regulatory hr hour
Commission Hz hertz
FGB Flower Garden Banks IADC International Association of Drilling
FGBNMS Flower Garden Banks National Contractors
Marine Sanctuary ICC International Beach Cleanup
FLM Federal Land Manager
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ICCAT

i.e.
in

International Commission for the
Conservation of Atlantic Tunas
specifically

inch

INTERMAR International Activities and Marine

IPF
IT
ITS
IUCN

IWC

kg

kHz

kJ

km

kn

LA
LADEQ

LADNR

LA Hwy 1
LARI
LATEX

Ib
LCE
LCRP

LDNR

LMA
LNG
LOOP
LPG
LSU
LTL
LwC
LWCF
m

m/yr
MAFLA
MARAD

MARPOL

Mbbl
Mcf
MCP
MDP
MFCMA

Minerals Division (MMS)
impact-producing factor
incidental take
Incidental Take Statement
International Union for the

Conservation of Nature
International Whaling Commission
kilogram
kilohertz
kilojoule
kilometer
knot
Louisiana
Louisiana Department of

Environmental Quality
Louisiana Department of Natural

Resources (also: LDNR)
Louisiana Highway 1
Louisiana Artificial Reef Initiative
Texas-Louisiana Shelf Circulation

and Transport Process Program

(MMS-funded study)
pound
Loop Current Eddy
Louisiana Coastal Resources

Program
Louisiana Department of Natural

Resources (also: LADNR)

liquefied natural gas

Louisiana Offshore Oil Port

liquefied petroleum gas

Louisiana State University

Letters to Lessees

loss of well control

Land and Water Conservation Fund

meter

meters per year

Mississippi, Alabama, and Florida

U.S. Department of Transportation
Maritime Administration

International Convention for the
Prevention of Pollution from
Ships

thousand barrels

thousand cubic feet

Mississippi Coastal Program

Marine Debris Monitoring Program

Magnuson Fishery Conservation and
Management Act of 1976

MSFCMA

MFO

mg

mg/I

mi

mm

MMB
MMbbl
MMbbl/day
MMBOE
MMBtu
MMC
MMcf/d
MMCFPD
MMPA

MMS
MOA
MODU
MOU
MPA
MPD
MPPRCA

MPRSA

MPSV
MRFSS

MRGO
MSA
MSD
MSFCMA

MSRC
MSW
Mta
MTBE
MW
Mya

N.
NAAQS

NACE
NACOSH
ng

NARP
NAS

NEGOM
NEP

Magnuson-Stevens Fishery
Conservation and Management
Act of 1976

mixed-function oxygenase

milligram
milligrams per liter
mile

millimeter

Marine Minerals Branch

million barrels

million barrels per day

million barrels of oil equivalent

million British thermal units

Marine Mammal Commission

million cubic feet per day

million cubic feet per day

Marine Mammal Protection Act of
1972

Minerals Management Service

Memorandum of Agreement

mobile offshore drilling unit

Memorandum of Understanding

Marine Protected Area

managed pressure drilling

Marine Plastic Pollution Research
and Control Act of 1987

Marine Protection, Research, and
Sanctuaries Act of 1972

multi-purpose supply vessels

Marine Recreational Fisheries
Statistics Survey

Mississippi River Gulf Outlet

Metropolitan Statistical Area

marine sanitation device

Magnuson-Stevens Fishery
Conservation and Management
Act

Marine Spill Response Corporation

municipal solid waste

million metric tons annually

methy!l tertiary butyl ether

megawatts

Million years ago

north

National Ambient Air Quality
Standards

National Association of Corrosion
Engineers

National Advisory Committee on
Occupational Safety and Health

nanogram (one-billionth of a gram)

National Artificial Reef Plan

National Academy of Sciences

northeastern GOM

National Estuary Program
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NEPA National Environmental Policy Act OSHA Occupational Safety and Health
NERBC New England River Basins Administration
Commission OSLTF Oil Spill Liability Trust Fund
NFEA National Fishing Enhancement Act OSM Office of Safety Management
NGL natural-gas liquids OSRA Oil Spill Risk Analysis
NGVD National Geodetic Vertical Depth OSRO Oil Spill Removal Organization
NHPA National Historic Preservation Act OSRP oil-spill response plans
NHS National Highway System osv offshore supply/service vessels
NIOSH National Institute for Occupational P.L. Public Law
Safety and Health PAH polynuclear aromatic hydrocarbon
NMFS National Marine Fisheries Service PCB polychlorinated biphenyl
nmi nautical-mile PDQ production, drilling, and quarters
NMS National Marine Sanctuary PEA programmatic environmental
NOA Notice of Availability assessment
NOAA National Oceanic and Atmospheric PINC Potential Incident of Noncompliance
Administration PINS Padre Island National Seashore
NOD New Orleans District PMjg particulate matter smaller than
NOI Notice of Intent to Prepare an EIS 10 microns in size
NORM naturally  occurring  radioactive ~ PNOS Proposed Notice of Sale
material ppb part per billion
NOS National Ocean Service ppm parts per million
NOSAC National Offshore Safety Advisory ppt parts per thousand
Committee PSD Prevention of Significant
NOy nitrogen oxides Deterioration
NOW nonhazardous oil-field waste PSI pounds per square inch
NPDES National Pollutant and Discharge PSV platform supply vessel
Elimination System R&D research and development
NPFC National Pollution Funds Center RCRA Resource Conservation and Recovery
NPS National Park Service Act
NRC National Research Council RD Regional Director
NRDA Natural Resource Damage RFG reformulated motor gasoline
Assessment ROTAC Regional Operations Technology
NSRE National Survey on Recreation and Assessment Committee
the Environment ROV remotely operated vehicle
NTL Notice to Lessees and Operators RP Recommended Practice
NTU nephelometric units RRC Railroad Commission
NUT new or unusual technology RS Regional Supervisor
NWRC National Wetland Research Center RS-FO Regional Supervisor for Field
OBC ocean bottom cables Operations
OBF oil-based drilling fluids RTR Rigs-to-Reef
OCD Offshore and Coastal Dispersion S. south
Model SAFMC South Atlantic Fishery Management
OCRM Office of Ocean and Coastal Councils
Resource Management SARA Superfund Amendments and
OCSs Outer Continental Shelf Reauthorization Act
OCSLA Outer Continental Shelf Lands Act SAT School-based Administration Test
OoDD Ocean Disposal Database SBF synthetic-based drilling fluid
OPA Oil Pollution Act of 1990 SCRS Standing Committee for Research
OPA 90 Oil Pollution Act of 1990 and Science
OPEC Organization for Petroleum SEAMAP  Southeastern Area Monitoring and
Exporting Countries Assessment Program
ORV open rack vaporizer SEIS supplemental environmental impact
OSCP Oil Spill Contingency Plan statement
OSFR oil-spill financial responsibility SERO Southeast Regional Office

SIC

Standard Industrial Classification
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SIP
SITP
SOLAS
SO,
SO,
sp.
spp.
SPR
Stat.
SWSS
TA&R

TAAS

TAC
TAMU
Tcf
TCMP

TED
TEWG
TGLO
THC
TIMS

TKN
TL
TLP

State implementation plan

shut-in tubing pressure

Safety of Life at Sea

sulphur dioxide

sulphur oxides

species

multiple species

spawning potential ratio

Statutes

Sperm Whale Seismic Study

Technical Assessment & Research

Program (MMS)

Texas Assessment of Academic
Skills

total allowable catch

Texas A&M University

trillion cubic feet

Texas Coastal Management Plan

total depth

turtle excluder device

Turtle Expert Working Group

Texas General Land Office

total hydrocarbon content

Technical Information Management
System (MMS)

total Kjeldahl nitrogen

total length

tension leg platform

TOC
tonnes
TRW
TSP
TSS
TVD

total organic carbon

a long ton or metric ton—2,200 Ib

topographic Rossby wave

total suspended particulate matter

traffic separation schemes

true vertical depth

treatment, workover, and completion

Texas

United States

U.S. Dept. of the Army, Corps of
Engineers

United States Code

U.S. Coast Guard

U.S. Department of Commerce

U.S. Department of the Interior
(also: DOI)

U.S. Department of Transportation

U.S. Environmental Protection
Agency

United States Geological Survey
(also: GS)

volatile organic compounds

vertical seismic profiling

west

water-based drilling fluids

Wood Buffalo National Park

Western Planning Area

yard
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CONVERSION CHART

To convert from To Multiply by
millimeter (mm) inch (in) 0.03937
centimeter (cm) inch (in) 0.3937
meter (m) foot (ft) 3.281
kilometer (km) mile (mi) 0.6214
meter? (m?) foot? (ft%) 10.76

yard? (yd?) 1.196

acre (ac) 0.0002471
hectare (ha) acre (ac) 2.47
kilometer? (km?) mile? (mi?) 0.3861
meter® (m®) foot® (ft°) 35.31
yard® (yd®) 1.308
liter (1) gallons (gal) 0.2642
degree Celsius (°C)  degree Fahrenheit (°F) °F=(1.8 x°C) + 32
1 barrel (bbl) = 42 gal = 158.9 | = approximately 0.1428 metric tons
tonnes = 1 long ton or 2,200 Ib
1 nautical mile (nmi) = 6,076 ft or 1.15 mi




CHAPTER 1

THE PROPOSED ACTIONS
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1. THE PROPOSED ACTIONS

1.1. PURPOSE OF AND NEED FOR THE PROPOSED ACTIONS

The proposed Federal actions addressed in this environmental impact statement (ELS) are 11 areawide
oil and gas lease sales in the Western Planning Area (WPA) and Central Planning Area (CPA) of the Gulf
of Mexico (GOM) Outer Continental Shelf (OCS) (Figure 1-1). Under the proposed Outer Continental
Shelf Oil and Gas Leasing Program: 2007-2012 (5-Year Program), two sales would be held each year—
one in the WPA and one in the CPA (Table 1-1). The proposed WPA lease sales are Sale 204 in 2007,
Sale 207 in 2008, Sale 210 in 2009, Sale 215 in 2010, and Sale 218 in 2011; the proposed CPA lease sales
are Sale 205 in 2007, Sale 206 in 2008, Sale 208 in 2009, Sale 213 in 2010, Sale 216 in 2011, and Sale
222 in 2012. The purpose of the proposed Federal actions is to offer for lease those areas that may
contain economically recoverable oil and gas resources. The proposed lease sales will provide qualified
bidders the opportunity to bid upon and lease acreage in the GOM OCS in order to explore, develop, and
produce oil and natural gas. This EIS analyzes the potential impacts of the proposed actions on the
marine, coastal, and human environments. Although this EIS addresses eleven proposed lease sales, at
the completion of this EIS process, decisions will be made only for proposed Lease Sale 204 in the WPA
and proposed Lease Sale 205 in the CPA. A National Environmental Policy Act (NEPA) review will be
conducted for each subsequent proposed lease sale in the 5-Year Program. Informal and formal
consultations with other Federal agencies, the affected States, and the public will be carried out to assist
in the determination of whether or not the information and analyses in this original multisale EIS are still
valid. These consultations and NEPA reviews will be completed before decisions are made on the
subsequent sales.

The Outer Continental Shelf Lands Act (OCSLA) of 1953 (67 Stat. 462), as amended (43 U.S.C.
1331 et seq. (1988)), established Federal jurisdiction over submerged lands on the OCS seaward of the
State boundaries. Under the OCSLA, the Department of the Interior (DOI) is required to manage the
leasing, exploration, development, and production of oil and gas resources on the Federal OCS. The
Secretary of the Interior (Secretary) oversees the OCS oil and gas program 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 and that free-
market competition is maintained. The Act empowers the Secretary to grant leases to the highest
qualified responsible bidder(s) on the basis of sealed competitive bids and to formulate such regulations
as necessary to carry out the provisions of the Act. The Secretary has designated the Minerals
Management Service (MMS) as the administrative agency responsible for the mineral leasing of
submerged OCS lands and for the supervision of offshore operations after lease issuance.

The Western and Central GOM constitutes one of the world’s major oil and gas producing areas, and
has proved a steady and reliable source of crude oil and natural gas for more than 50 years. QOil from the
GOM can help reduce the Nation’s need for oil imports and reduce the environmental risks associated
with oil tankering. Natural gas is generally considered to be an environmentally preferable alternative to
oil, both in terms of the production and consumption.

1.2. DESCRIPTION OF THE PROPOSED ACTIONS

The proposed actions are 11 oil and gas lease sales in the WPA and CPA as scheduled under the
proposed 5-Year Program for 2007-2012. Federal regulations allow for several related or similar
proposals to be analyzed in one EIS (40 CFR 1502.4). Since the proposed lease sales in each lease sale
area and their projected activities are very similar, MMS has decided to prepare a single EIS for the 11
WPA and CPA lease sales in the proposed 5-Year Program.

Proposed WPA Lease Sales 204, 207, 210, 215, and 218

The proposed WPA lease sales are Sale 204 in 2007, Sale 207 in 2008, Sale 210 in 2009, Sale 215 in
2010, and Sale 218 in 2011. The WPA encompasses about 28.6 million acres (ac) located 3 leagues (10
miles (mi)) offshore Texas and extends seaward to the limits of the EEZ in water depths up to 3,346
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meters (m) (10,978 ft) (Figure 1-1). Each WPA proposed lease sale would offer for lease all unleased
blocks in the WPA for oil and gas operations (Figure 1-1), with the following exceptions:

(1) whole and partial blocks within the boundary of the Flower Garden Banks National
Marine Sanctuary; and

(2) whole and partial blocks that lie within the 1.4-nautical-mile (nmi) buffer zone north
of the continental shelf boundary between the United States (U.S.) and Mexico, for
Sales 204, 207, 210, and 215 only.

The estimated amount of resources projected to be developed as a result of any one proposed WPA
lease sale is 0.242-0.423 billion barrels of oil (BBO) and 1.644-2.647 trillion cubic feet (Tcf) of gas. The
proposed WPA lease sales include proposed lease stipulations designed to reduce environmental risks and
are discussed in Chapter 2.3.

Proposed CPA Lease Sales 205, 206, 208, 210, 213, 216, and 222

The proposed CPA lease sales are Sale 205 in 2007, Sale 206 in 2008, Sale 208 in 2009, Sale 213 in
2010, Sale 216 in 2011, and Sale 222 in 2012. The CPA sale area encompasses about 58.7 million ac of
the CPA’s 66.3 million ac and is located 3 nmi offshore Louisiana, Mississippi, and Alabama and extends
seaward to the limits of the EEZ in water depths up to 3,458 m (11,345 ft) (Figure 1-1). Each subsequent
proposed CPA sale would offer for lease all unleased blocks in the CPA for oil and gas operations
(Figure 1-1), with the following exceptions:

(1) blocks directly south of Florida and within 100 mi of the Florida coast (north of the
easternmost portion of the CPA sale area as shown on Figure 1-1);

(2) blocks under an existing Presidential withdrawal through 2012, as well as subject to
annual congressional moratoria (southeastern portion of the CPA sale area as shown
on Figure 1-1);

(3) blocks that are beyond the U.S. Exclusive Economic Zone in the area known as the
northern portion of the Eastern Gap; and

(4) whole and partial blocks that lie within the 1.4-nmi buffer zone north of the
continental shelf boundary between the U.S. and Mexico, for Sales 205, 206, 208,
and 213 only.

The estimated amount of resources projected to be developed as a result of any one proposed CPA
lease sale is 0.776-1.292 BBO and 3.236-5.229 Tcf of gas. The subsequent, proposed CPA lease sales
include proposed lease stipulations designed to reduce environmental risks and are discussed in Chapter

1.3. REGULATORY FRAMEWORK

Federal laws mandate the OCS leasing program (i.e., Outer Continental Shelf Lands Act) and the
environmental review process (i.e., National Environmental Policy Act). Several Federal regulations
establish specific consultation and coordination processes with Federal, State, and local agencies (i.e.,
Coastal Zone Management Act, Endangered Species Act, the Magnuson Fishery Conservation and
Management Act, and the Marine Mammal Protection Act). 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. The following are summaries of the major, applicable, Federal laws and regulations.

Outer Continental Shelf Lands Act

The OCSLA of 1953 (43 U.S.C. 1331 et seq.), as amended, established Federal jurisdiction over
submerged lands on the OCS seaward of State boundaries. 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:
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e to 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;

e to preserve, protect, and develop oil and natural gas resources of the OCS in a
manner that is consistent with the need

— to make such resources available to meet the Nation’s energy needs as
rapidly as possible;

— to balance orderly resource development with protection of the human,
marine, and coastal environments;

— to ensure the public a fair and equitable return on the resources of the OCS;
and

— to preserve and maintain free enterprise competition; and

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

Under the OCSLA, the Secretary of the Interior is responsible for the administration of mineral
exploration and development of the OCS. Within the DOI, the MMS 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 MMS operating regulations are in Chapter 30, Code of Federal Regulations, Part 250
(30 CFR 250); 30 CFR 251; and 30 CFR 254.

Enacted August 8, 2005, the Energy Policy Act amended Section 8 of the OCSLA to authorize DOI
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.

Under Section 20 of the OCSLA, 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.” Through the Environmental Studies Program (ESP), the MMS conducts studies designed to
provide information on the current status of resources of concern and notable changes, if any, resulting
from OCS Program activities.

In addition, the OCSLA provides a statutory foundation for coordination with the affected States and,
to a more limited extent, local governments. At each step of the procedures that lead to lease issuance,
participation from the affected States and other interested parties is encouraged and sought.

National Environmental Policy Act

The NEPA of 1969 (42 U.S.C. 4321 et seq.) provides a national policy that encourages “productive
and enjoyable harmony between man and his environment; to promote efforts which will prevent or
eliminate damage to the environment and biosphere and stimulate the health and welfare of man ....”
The NEPA requires that all Federal agencies use a systematic, interdisciplinary approach to protection of
the human environment; this approach will ensure the integrated use of the natural and social sciences in
any planning and decisionmaking that may have an impact upon the environment. The NEPA also
requires the preparation of a detailed EIS on any major Federal action that may have a significant impact
on the environment. This EIS 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
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productivity of the environment, and any irreversible and irretrievable commitments of resources
involved in the project.

In 1979, the Council on Environmental Quality (CEQ) established uniform guidelines for
implementing the procedural provisions of NEPA. These regulations (40 CFR 1500 to 1508) provide for
the use of the NEPA process to identify and assess the reasonable alternatives to proposed actions that
avoid or minimize adverse effects of these actions upon the quality of the human environment. “Scoping”
is used to identify the scope and significance of important environmental issues associated with a
proposed Federal action through coordination with Federal, State, and local agencies; the public; and any
interested individual or organization 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.

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

Coastal Zone Management Act

The Coastal Zone Management Act (CZMA) (16 U.S.C. 1451 et seq.) was enacted by Congress in
1972 to develop a national coastal management program that comprehensively manages and balances
competing uses of and impacts to any coastal use or 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 Federal consistency
requirement is an important mechanism to address coastal effects, to ensure adequate Federal
consideration of State coastal management programs, and to avoid conflicts between States and Federal
agencies. The Coastal Zone Act Reauthorization Amendments of 1990 (CZARA), enacted November 5,
1990, as well as the Coastal Zone Protection Act of 1996 (CZPA), amended and reauthorized the CZMA.
The CZMA is administered by the Office of Ocean and Coastal Resource Management (OCRM) within
NOAA’s NOS. The NOAA’s implementing regulations are found at 15 CFR 930, with the latest revision
being published in the Federal Register on January 5, 2006.

The Endangered Species Act

The Endangered Species Act (ESA) (16 U.S.C. 1631 et seq.) of 1973, as amended (43 U.S.C. 1331 et
seq.), establishes a national policy designed to protect and conserve threatened and endangered species
and the ecosystems upon which they depend. The ESA is administered by FWS and NOAA’s National
Marine Fisheries Service (NOAA Fisheries Service). Section 7 of the ESA governs interagency
cooperation and consultation. Under Section 7, MMS consults with both NOAA Fisheries Service and
FWS to ensure that activities on the OCS under MMS jurisdiction do not jeopardize the continued
existence of threatened or endangered species and/or result in adverse modification or destruction of their
critical habitat.

Through a biological assessment or an informal consultation, NOAA Fisheries Service and FWS
determine the affect of a proposed action on a listed species or critical habitat. If either agency
determines a proposed action would be likely to adversely affect either a listed species or critical habitat,
a formal consultation is initiated. The formal consultation process commences with MMS’s written
request for consultation and concludes with NOAA Fisheries Service and FWS each issuing a Biological
Opinion (BiO).

In their BiO’s, NOAA Fisheries Service and FWS make recommendations on the modification of oil
and gas operations to minimize adverse impacts, although it remains the responsibility of MMS to ensure
that proposed OCS activities do not impact threatened and endangered species. If an unauthorized taking
occurs or if the authorized level of incidental take (as described in the previous section) is exceeded,
reinitiation of formal consultation is likely required.

In 1988, MMS requested a “generic” consultation from NOAA Fisheries Service pursuant to
Section 7 of the ESA concerning potential impacts on endangered and threatened species associated with



The Proposed Actions 1-7

explosive-severance activities conducted during structure-removal operations. Much like the PEA, the
consultation’s “generic” BiO was limited to the best scientific information available and concentrated
primarily on the majority of structure removals (water depths <200 m). The Incidental Take Statement
(ITS) was therefore limited to the five species of sea turtle found on the shallow shelf. Reporting
guidelines and specific mitigation measures are outlined in the ITS and include (1) the use of a qualified
NOAA Fisheries Service observer, (2) aerial surveys, (3) detonation delay radii, (4) nighttime blast
restrictions, (5) charge staggering and grouping, and (6) possible diver survey requirements.

Emphasizing a continued need for an incentive to keep explosive weights low, MMS formally
requested that NOAA Fisheries Service amend the 1988 BiO to establish a minimum charge size of 5 Ib.
The NOAA Fisheries Service Southeast Regional Office subsequently addressed explosive charges <5 b
in a separate, informal BiO. The October 2003 “de-minimus” BiO waives several mitigative measures of
the “generic” 1988 BiO (i.c., aerial observations, 48-hr pre-detonation observer coverage, on-site NOAA
personnel, etc.), reduces the potential impact zone from 3,000 ft to 700 ft, and gives the
operators/severing contractors the opportunity to conduct their own observation work.

On February 28, 2005, MMS submitted the new structure-removal PEA and a petition for new
Incidental-Take Regulations under the MMPA to NOAA Fisheries Service. Since agency rulemaking is
considered a major Federal activity, NOAA Fisheries Service is also conducting a Section 7 Consultation
on its own MMPA regulatory efforts. The agency expects to issue a new BiO and ITS to supersede the
current “generic” and “de-minimus” BiO’s by the end of 2006.

The Magnuson Fishery Conservation and Management Act

The Magnuson Fishery Conservation and Management Act (MFCMA) of 1976 (16 U.S.C. 1251 et
seg.) established and delineated an area from the States’ seaward boundary outward 200 nautical miles
(nmi) as a fisheries conservation zone for the U.S. and its possessions. The Act established national
standards for fishery conservation and management. It is now named the Magnuson-Stevens Fishery
Conservation and Management Act (MSFCMA).

Congress amended and reauthorized the MSFCMA through passage of the Sustainable Fisheries Act
of 1996. The Act, as amended, established eight Regional Fishery Management Councils (FMC’s) to
exercise sound judgment in the stewardship of fishery resources through the preparation, monitoring, and
revision of fishery management plans (FMP). An FMP is based upon the best available scientific and
economic data. The reauthorization also promotes domestic commercial and recreational fishing under
sound conservation and management principles, including the promotion and catch and release programs
in recreational fishing and encouraging the development of currently underutilized fisheries. The
reauthorization requires that the FMC’s identify Essential Fish Habitat (EFH). To promote the protection
of EFH, Federal agencies are required to consult on activities that may adversely affect EFH designated in
the FMP’s. The MSFCMA is in the process of being reauthorized at the time of this writing through a
draft bill, S. 2012, sponsored by Senators Ted Stevens and Dan Inouye. When passed, this bill will
authorize appropriations for the years 2006-2012.

Essential Fish Habitat

There are FMP’s in the GOM OCS region for shrimp, red drum, reef fishes, coastal migratory
pelagics, stone crabs, spiny lobsters, coral and coral reefs, billfish, and highly migratory species (HMS).
The Gulf of Mexico Fishery Management Council’s (GMFMC) Generic Amendment for Addressing
Essential Fish Habitat Requirements (1998) amends the first seven FMP’s listed above, identifying
estuarine/inshore and marine/offshore EFH for over 450 managed species (about 400 in the Coral FMP).
Although not part of the GMFMC’s FMP’s, separate FMP’s have been finalized by NOAA Fisheries
Service for Atlantic tunas, swordfish and sharks, and the Atlantic billfish fishery (USDOC, NMFS, 1999a
and b).

The GMFMC’s Generic Amendment for Addressing Essential Fish Habitat Requirements identifies
threats to EFH and makes a number of general and specific habitat preservation recommendations for
pipelines and oil and gas exploration and production activities within State waters and OCS areas
(Chapter 3.2.8.2, Essential Fish Habitat). In 2005, a new amendment to the original EFH Generic
Amendment was finalized (GMFMC, 2005b). The purpose of this action was to amend each of the seven
GOM Fishery Management Plans (FMP’s) to (1) describe and identify EFH for the fisheries, (2)
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minimize to the extent practicable the adverse effects of fishing on such EFH; and (3) encourage the
conservation and enhancement of such EFH. This is pursuant to the mandate contained in Section
303(a)(7) of the MSFCMA. To support the description and identification of EFH and to address adverse
fishing impacts for all managed GOM species, the GMFMC undertook, over a two-year period, a detailed
analysis of the GOM’s physical environment; oceanographic features; estuarine, nearshore, and offshore
habitats; all fishery resources; and marine mammals and protected species. The analysis resulted in a
Final EFH Environmental Impact Statement (EIS) (GMFMC, 2004) for the seven FMP’s. As a result of
analyses from the Final EIS, the GMFMC proposed actions to describe and identify EFH, to establish
habitat areas of particular concern (HAPC), and to address adverse effects of fishing on EFH. The
NOAA Fisheries Service approved these revisions, and the rule implementing the changes became
effective January 23, 2006. One of the most significant proposed changes in this amendment will reduce
the extent of EFH relative to the 1998 Generic Amendment by removing EFH description and
identification from waters between 100 fathoms and the seaward limit of the EEZ.

The MMS and NOAA Fisheries Service have previously entered into a programmatic—level
consultation agreement for EFH related to OCS activities in all of the lease areas described in this EIS.
The EFH conservation measures recommended by NOAA Fisheries Service serve the purpose of
protecting EFH and include avoidance distances from topographic-feature’s No Activity Zones and live-
bottom pinnacle features. Additional conservation provisions and circumstances that require project-
specific consultation have also been agreed to through this Programmatic Consultation. These
agreements, including avoidance distances from topographic-feature’s No Activity Zones and live-bottom
pinnacle features appear in Notice to Lessees and Operators (NTL) 2004-G05. A new request for
Programmatic Consultation was initiated with the completion of the Draft EIS.

Essential Fish Habitat Consultation

This EIS includes the required components of an EFH assessment that represents a submission to
NOAA Fisheries Service in request of an EFH consultation. Each of these required components are
outlined below, together with the associated sections of this EIS where EFH discussion and other related
material can be located.

I. A description of a proposed action:

Chapters 1.2, 2.3.1.1, and 2.4.1.1. Description of the environment appears throughout
Chapter 3 with specific sections on fishery resources and EFH in Chapter 3.2.8.2.

II. An analysis of the effects, including cumulative effects, of a proposed action on EFH:
Routine operations in Chapters 4.2.1.1.8 and 4.2.2.1.10; accidental events in Chapter
4.4.10; and cumulative impacts in Chapter 4.5.10.

III. The MMS’s views regarding the effects of an action on EFH:

Summary and conclusion statements are included with each impact discussion outlined
under item II above. Summaries of impacts also appear in Chapter 2.

IV. Proposed mitigations:

Mitigations are presented in Chapter 2.2.2. Additional mitigating measures include
lease stipulations, discussed in Chapters 2.3.1.3, and 2.4.1.3. The programmatic
consultation agreement between MMS and NOAA Fisheries Service includes “Additional
EFH Conservation Recommendations” outlined in Chapter 3.2.8.2.

The Marine Mammal Protection Act

Under the Marine Mammal Protection Act (MMPA) of 1972 (16 U.S.C. 1361 et seq.), the Secretary
of Commerce is responsible for all cetaceans and pinnipeds, except walruses. Authority for implementing
the Act is delegated to the NOAA Fisheries Service. The Secretary of the Interior is responsible for
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walruses, polar bears, sea otters, manatees, and dugongs. Authority is delegated to the Fish and Wildlife
Service (FWS). The Act established the Marine Mammal Commission (MMC) and its Committee of
Scientific Advisors on Marine Mammals to provide oversight and advice to the responsible regulatory
agencies on all Federal actions bearing upon the conservation and protection of marine mammals.

The MMPA established a moratorium on the taking of marine mammals in waters under U.S.
jurisdiction. The MMPA defines “take” to mean “to harass, harm, shoot, wound, trap, hunt, capture, or
kill, or attempt to engage in any such conduct (including actions that induce stress, adversely impact
critical habitat, or result in adverse secondary or cumulative impacts).” Harassment is the most common
form of taking associated with OCS Program activities. The moratorium may be waived when the
affected species or population stock is within its optimum sustainable population range and will not be
disadvantaged by an authorized taking (e.g., will not be reduced below its maximum net productivity
level, which is the lower limit of the optimum sustainable population range). The Act directs that the
Secretary, upon request, authorize the unintentional taking of small numbers of marine mammals
incidental to activities other than commercial fishing (e.g., offshore oil and gas exploration and
development) when, after notice and opportunity for public comment, the Secretary finds that the total of
such taking during the 5-year (or less) period will have a negligible impact on the affected species. The
MMPA also specifies that the Secretary shall withdraw, or suspend, permission to unintentionally take
marine mammals incidental to activities such as oil and gas development if, after notice and opportunity
for public comment, the Secretary finds (1) that the applicable regulations regarding methods of taking,
monitoring, or reporting are not being complied with or (2) the taking is, or may be, having more than a
negligible impact on the affected species or stock.

In 1994, a subparagraph (D) was added to the MMPA to simplify the process for obtaining “small
take” exemptions when unintentional taking incidental to activities such as offshore oil and gas
development is by harassment only. Specifically, incidental take (IT) by harassment can now be
authorized by permit for periods of up to one year (as opposed to the lengthy regulation/Letter of
Authorization process that was formerly in effect). The new language also sets a 120-day time limit for
processing harassment IT authorizations. In 1989, the American Petroleum Institute (API) petitioned
NOAA Fisheries Service under Subpart A of the Marine Mammal Protection Act (MMPA) regulations
for the incidental take of spotted and bottlenose dolphins during structure-removal operations (i.e., for
either explosive- or nonexplosive-severance activities). The Incidental Take Authorization regulations
were promulgated by NOAA Fisheries Service in October 1995 (60 FR 53139, October 12, 1995), and on
April 10, 1996 (61 FR 15884), the regulations were moved to Subpart M (50 CFR 216.141 et seq.).
Effective for 5 years, the regulations detailed conditions, reporting requirements, and mitigative measures
similar to those listed in the 1988 Endangered Species Act (ESA) Consultation requirements for sea
turtles. After the regulations expired in November 2000, NOAA Fisheries Service and MMS advised
operators to continue following the guidelines and mitigative measures of the lapsed subpart pending a
new petition and subsequent regulations. At industry’s prompting, NOAA Fisheries Service released
Interim regulations in August 2002, which expired on February 2, 2004. Operators have continued to
follow the Interim conditions until NOAA Fisheries Service promulgates new regulations.

The MMS recently prepared a new programmatic environmental assessment (PEA), Structure-
Removal Operations on the Gulf of Mexico Outer Continental Shelf (USDOI, MMS, 2005a), to evaluate
the full range of potential environmental impacts of structure-removal activities in all water depths in the
CPA and WPA and the Sale 181/189 area in the EPA of the Gulf of Mexico. On February 28, 2005,
MMS submitted the new structure-removal PEA and a petition for new Incidental-Take Regulations
under the MMPA to NOAA Fisheries Service. After review of the petition and PEA, NOAA Fisheries
Service published a notice of receipt of MMS’s petition in the Federal Register on August 24, 2005.
Only one comment was received by NOAA Fisheries Service during the public comment period. On
April 7, 2006, NOAA Fisheries Service published the proposed rule for the incidental take of marine
mammals under the MMPA in the Federal Register. The subsequent public comment period ended May
22,2006, and MMS expects the Final Rule to be published in the Federal Register in mid-to-late summer
2006.
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The Clean Air Act

The 1970 Clean Air Act (CAA) (42 U.S.C. 7401 et seq.) established the National Ambient Air
Quality Standards (NAAQS), and required the promulgation of national primary and secondary standards.
The primary NAAQS standards were established to protect public health and the secondary standards to
protect public welfare. Under the CCA, the U.S. Environmental Protection Agency (USEPA) sets limits
on how much of a pollutant can be in the air anywhere in the U.S. Although the CAA is a Federal law
covering the entire nation, the states do much of the work to implement the Act. The law allows
individual states to have more stringent pollution controls, but states are not allowed to have less stringent
pollution controls than those for the rest of the U.S. The law recognizes that states should take the lead in
carrying out the CAA because pollution control problems often require in-depth understanding of local;
meteorology, industries, geography, housing patterns, etc.

States may be required to develop state implementation plans (SIP’s) that explain how they will
comply with, or remain in compliance with the CAA. The states must involve the public, through
hearings and opportunities to comment, in the development of the SIP. The USEPA must approve the
SIP, and if the SIP is not acceptable, USEPA can take over enforcing the CAA in that state. The U.S.
Government through USEPA, assists the states with air quality compliance by providing scientific
research, expert studies, engineering designs, and money to support clean air programs.

The CAA estabhshed the Prevention of Significant Deterioration (PSD) program to preserve, protect,
and enhance the air quality in special regions of the U.S. Under the PSD program, these special air
quality regions were designated as Class I areas. Class I areas, are areas of special national or regional
natural, scenic, recreational, or historic value for which the PSD regulations provide special protection.
The Federal Land Manager (FLM) for a Class I area is responsible for defining specific Air Quality
Related Values (AQRYV) for the area and for establishing the criteria to determine any adverse impact on
the area’s AQRV. If a FLM determines that a source will adversely impact AQRYV in a Class I area, the
FLM may recommend that the permitting agency deny issuance of the permit, however, the permitting
authority has the final decision to issue or deny the permit. In the GOM OCS Region, the Fish and
Wildlife Service is the FLM for the Breton, St. Marks, Okefenokee, and Chassahowitzka Class I areas and
the National Park Service is the FLM for the Everglades Class I area.

The CAA also delineates GOM air quality jurisdictional boundaries between the USEPA and DOIL.
Operations on the GOM OCS, east of 87.5° W. longitude are subject to USEPA air quality regulations and
those west of 87.5° W. longitude are regulated by the MMS (Figure 1-2). In the OCS areas under MMS
jurisdiction, MMS regulations at 30 CFR 250 apply.

The 1990 Clean Air Act Amendments (CAAA) (Public Law No. 101-549) required MMS to conduct
a study to evaluate cumulative, onshore, air quality non-attainment area, impacts from OCS petroleum
resource development in the GOM. Subsequent to the completion of the air quality impacts study in
1995, the DOI Secretary consulted with the USEPA Administrator and determined no new air quality
requirements were necessary for the area under MMS jurisdiction.

The MMS air quality regulations are codified in 30 CFR 250 Subpart C. These regulations are used
to assess and control OCS emissions that may impact air quality in onshore areas. In accordance with
MMS air quality regulations, MMS 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. Should the emission source be
deemed significant, requiring air quality modeling, the USEPA preferred model, the steady-state
Gaussian, Offshore and Coastal Dispersion (OCD) model should be used.

The 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 Pollution Discharge Elimination System (NPDES) permit. Under
Sections 301 and 304 of the CWA, USEPA issues technology-based effluent guidelines that establish
discharge standards based on treatment technologies that are available and economically achievable.
Permits that meet or exceed the guidelines and standards are issued. Initially, the CWA targeted point
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source discharges from industrial and municipal sources. More recently, efforts to address watershed
issues and nonpoint-source discharges such as urban and agricultural runoff have been implemented.

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. The most recent effluent guidelines for the oil and gas extraction point-source category
were published in 1993. The USEPA also published new guidelines for the discharge of synthetic-based
drilling fluids (SBF) on January 22, 2001.

Within the GOM, USEPA Region 6 has jurisdiction over the all of the WPA and the majority of the
CPA. The USEPA Region 4 has jurisdiction over the eastern portion of the GOM, including all of the
EPA and part of the CPA off the coasts of Alabama and Mississippi. Each region has promulgated
general permits for discharges that incorporate the 1993 effluent guidelines as a minimum. In some
instances, a site-specific permit is required.

Discharges to the GOM must meet the requirements of the permit that is in effect. In USEPA Region
6, the permit (GMG290000) became effective on November 6, 2004, and will expire on November 5,
2007. A three-year permit was written so that any new information that could assist in the reduction of
the hypoxic zone could be included. In USEPA Region 4, the new permit (GMG460000) became
effective on January 1, 2005, and will expire on December 31, 2009.

Other sections of the CWA also apply to offshore oil and gas activities. Section 404 of the CWA
requires a Corps of Engineers (COE) permit for the discharge or deposition of dredged or fill material in
all the waters of the U.S. Approval by the COE, with consultation from other Federal and State agencies,
is also required for installing and maintaining pipelines in coastal areas of the GOM. 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 that extend out to 3 nmi off Louisiana, Mississippi, and Alabama,
and 3 leagues off Texas and Florida). Section 402(b) of the CWA authorizes USEPA approval of State
permit programs for discharges from point sources.

Harmful Algal Bloom and Hypoxia Research and Control Act

The Harmful Algal Bloom and Hypoxia Research and Control Act (P.L. 105-383) was passed in 1998
in response to a surge in blooms nation-wide which resulted in fish kills, beach and shellfish bed closures,
and manatee deaths. The 2004 amendments include a periodic review to evaluate program effectiveness.
The act required an assessment of the causes and consequences of hypoxia in the GOM and the
development of a plan to reduce hypoxia. Six reports commissioned by the White House Committee on
Environment and Natural Resources comprise the assessment. The Mississippi River GOM Watershed
Nutrient Task Force developed the Action Plan with the goal to halve the size of the hypoxic zone in 15
years. The original goal aimed primarily at nitrogen reduction. Recently the contribution of phosphorous
has received additional attention. As upstream industrial, and urban and agricultural sources are
quantified and remedial programs discussed, produced water discharges from offshore oil and gas have
also been suggested as a possible source of nutrients that require further investigation.

The Oil Pollution Act

The Oil Pollution Act of 1990 (OPA or OPA 90) (33 U.S.C. 2701 et seq.) is comprehensive
legislation that includes, in part, provisions to (1) improve oil-spill prevention, preparedness, and
response capability; (2) establish limitations on liability for damages resulting from oil pollution; and (3)
implement a fund for the payment of compensation for such damages.

The OPA, in part, revised Section 311 of the CWA to expand Federal spill-response authority;
increase penalties for spills; establish U.S. Coast Guard (USCG), prepositioned, oil-spill response
equipment sites; require vessel and facility response plans; and provide for interagency contingency plans.
Many of the statutory changes required corresponding revisions to the National Oil and Hazardous
Substances Pollution Contingency Plan.
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If a spill or substantial threat of a spill of oil or a hazardous substance from a vessel, offshore facility,
or onshore facility is considered to be of such a size or character to be a substantial threat to the public
health or welfare of the U.S., under provisions of the Act, the President (through the USCG) now has the
authority to direct all Federal, State, and private actions to remove a spill or to mitigate or prevent the
threat of the spill. Potential impacts from spills of oil or a hazardous substance to fish, shellfish, wildlife,
other natural resources, or the public and private beaches of the U.S. would be an example of the degree
or type of threat considered to be of such a size or character to be a substantial threat to the U.S. public
health or welfare. In addition, the USCG’s authority to investigate marine accidents involving foreign
tankers was expanded to include accidents in the Exclusive Economic Zone (EEZ). The Act also
established USCG oil-spill, district response groups (including equipment and personnel) in each of the
10 USCQG districts, with a national response unit, the National Strike Force Coordination Center, located
in Elizabeth City, North Carolina.

The OPA strengthened spill planning and prevention activities by providing for the establishment of
interagency spill contingency plans for areas of the U.S. To achieve this goal, Area Committees
composed of qualified Federal, State, and local officials were created to develop Area Contingency Plans.
The OPA mandates that contingency plans address the response to a “worst case” oil spill or a substantial
threat of such a spill. It also required that vessels and both onshore and offshore facilities have response
plans approved by the President. These plans were required to adhere to specified requirements,
including the demonstration that they had contracted with private parties to provide the personnel and
equipment necessary to respond to or mitigate a “worst case” spill. In addition, the Act provided for
increased penalties for violations of statutes related to oil spills, including payment of triple costs by
persons who fail to follow contingency plan requirements.

The Act further specifies that vessel owners, not cargo owners, are liable for spills and raises the
liability limits from $150 (dollars) per gross ton to $1,200 per gross ton for vessels. The maximum
liability for offshore facilities is set at $75 million plus unlimited removal costs; liability for onshore
facilities or a deepwater port is set at $350 million. Willful misconduct, violation of any Federal
operating or safety standard, failure to report an incident, or refusal to participate in a cleanup subjects the
spiller to unlimited liability under provisions of the Act.

Pursuant to the Act, double hulls are required on all newly constructed tankers. Double hulls or
double containment systems are required on all tank vessels less than 5,000 gross tons (i.e., barges).
Since 1995, existing single-hull tankers are being phased out based on size and age.

An Interagency Coordinating Committee on Oil Pollution Research was established by the provisions
of the Act and tasked with submitting a plan for the implementation of an oil-pollution research,
development, and demonstration program to Congress. The plan was submitted to Congress in April
1992. This program addressed, in part, an identification of important oil-pollution research gaps, an
establishment of research priorities and goals, and an estimate of the resources and timetables necessary
to accomplish the identified research tasks. In 1992, the program plan was also provided to the Marine
Board of the National Research Council for review and comment as required by OPA 90. Upon review,
the Marine Board recommended that the plan be revised using a framework that addresses spill
prevention, human factors, and field testing demonstration of developed response technology. This was
accomplished in April, 1997.

In October 1991, Executive Order 12777 delegated the provisions of OPA to various departments and
agencies within the U.S. Government, including the USCG, USEPA, U.S. Department of Transportation
(USDOT or DOT), and DOI. The Secretary was delegated Federal Water Pollution Control Act authority
over offshore facilities and associated pipelines (except deepwater ports) for all Federal and State waters.
The Secretary’s functions under the Executive Order include spill prevention, Oil Spill Contingency Plans
(OSCP’s), equipment, financial responsibility certification, and civil penalties.

The Oil Spill Liability Trust Fund (OSLTF), authorized under OPA and administered by the USCG,
is available to pay for removal costs and damages not recovered from responsible parties. The Fund
provides up to $1 billion per incident for cleanup costs and other damages. The OSLTF was originally
established under Section 9509 of the Internal Revenue Code of 1986. It was one of several similar
Federal trust funds funded by various levies set up to provide for the costs of water pollution. The OPA
generally consolidated the liability and compensation schemes of these prior, Federal oil-pollution laws
and authorized the use of the OSLTF, which consolidated the funds supporting those regimes. Those
prior laws included the Federal Water Pollution Control Act, Trans-Alaska Pipeline Authorization Act,
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Deepwater Port Act, and OCSLA. On February 20, 1991, the National Pollution Funds Center (NPFC)
was commissioned to serve as fiduciary agent for the OSLTF.

The OPA 90 provides that parties responsible for offshore facilities demonstrate, establish, and
maintain oil-spill financial responsibility (OSFR) for those facilities. The OPA 90 replaced and rescinded
the OCSLA OSFR requirements. Executive Order 12777 assigned the OSFR certification function to the
DOI; the Secretary, in turn, delegated this function to MMS.

The minimum amount of OSFR that must be demonstrated is $35 million for covered offshore
facilities (COF’s) located on the OCS and $10 million for COF’s located in State waters. A COF is any
structure and all of its components, equipment, pipeline, or device (other than a vessel or other than a
pipeline or deepwater port licensed under the Deepwater Port Act of 1974) used for exploring for, drilling
for, or producing oil or for transporting oil from such facilities. The regulation provides an exemption for
persons responsible for facilities having a potential worst-case oil spill of 1,000 barrel (bbl) or less, unless
the risks posed by a facility justify a lower threshold volume.

The Secretary of Transportation has authority for vessel oil-pollution financial responsibility, and the
USCG regulates the oil-spill financial responsibility program for vessels. A mobile offshore drilling unit
(MODU) is classified as a vessel. However, a well drilled from a MODU is classified as an offshore
facility under this rule.

Comprehensive Environmental Response, Compensation, and Liability Act

The Comprehensive Environmental Response, Compensation, and Liability Act of 1980 (CERCLA)
(42 U.S.C. 9601 et seq.), modified by the 1986 Superfund Amendments and Reauthorization Act (SARA)
and Section 1006 of OPA 90, requires the promulgation of regulations for the assessment of natural
resource damages from oil spills and hazardous substances. These Acts provide for the designation of
trustees who determine resource injuries, assess natural resource damages (including the costs of
assessing damages), present claims, recover damages, and develop and implement plans for the
restoration, rehabilitation, replacement, or acquisition of the equivalent of the injured natural resources
under the trusteeship.

The DOI was given the authority under CERCLA to develop regulations and procedures for the
assessment of damages for natural resource injuries resulting from the release of a hazardous substance or
oil spills (Natural Resource Damage Assessment (NRDA) Regulations). These rulemakings are all
codified at 43 CFR 11. The CERCLA specified two types of procedures to be developed: type “A”
procedures for simplified, standard assessments requiring minimal field observations in cases of minor
spills or releases in certain environments; and type “B” site-specific procedures for detailed assessments
for individual cases.

The Resource Conservation and Recovery Act

The Resource Conservation and Recovery Act (RCRA) (42 U.S.C. 6901 et seq.) provides a
framework for the safe disposal and management of hazardous and solid wastes. The OCS wastes taken
to shore are regulated under RCRA. The USEPA has exempted many oil and gas wastes from coverage
under the hazardous wastes regulations of RCRA. Exempt wastes (exploration and production (E&P)
waste) include those generally coming from an activity directly associated with the exploration, drilling,
production, or processing of a hydrocarbon product. Therefore, most oil and gas wastes taken onshore are
not regulated by the Federal Government but by various Gulf States’ programs. It is occasionally
possible for a RCRA exempt E&P waste to fail a State’s E&P waste disposal regulations. If wastes
generated on the OCS are not exempt and are hazardous, the wastes must be transported to shore for
disposal at a hazardous waste facility.

Marine Plastic Pollution Research and Control Act

The Marine Plastic Pollution Research and Control Act of 1987 (MPPRCA) (33 U.S.C. 1901 et seq.)
implements Annex V of the International Convention for the Prevention of Pollution from Ships
(MARPOL). Under provisions of the law, all ships and watercraft, including all commercial and
recreational fishing vessels, are prohibited from dumping plastics at sea. The law also severely restricts
the legality of dumping other vessel-generated garbage and solid-waste items both at sea and in U.S.
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navigable waters. The USCG is responsible for enforcing the provisions of this law and has developed
final rules for its implementation (33 CFR 151, 155, and 158), calling for adequate trash reception
facilities at all ports, docks, marinas, and boat-launching facilities.

The GOM has received “Special Area” status under MARPOL, thereby prohibiting the disposal of all
solid waste into the marine environment. Fixed and floating platforms, drilling rigs, manned production
platforms, and support vessels operating under a Federal oil and gas lease are required to develop waste
management plans and to post placards reflecting discharge limitations and restrictions.

Waste Management Plans require oil and gas operators to describe procedures for collecting,
processing, storing, and discharging garbage and to designate the person who is in charge of carrying out
the plan. The MMS regulations explicitly prohibit the disposal of equipment, cables, chains, containers,
or other materials into offshore waters. Portable equipment, spools or reels, drums, pallets, and other
loose items must be marked in a durable manner with the owner’s name prior to use or transport over
offshore waters. Smaller objects must be stored in a marked container when not in use. These rules also
apply to all oceangoing ships of 12 m (39 feet (ft)) or more in length that are documented under the laws
of the U.S. or numbered by a State and that are equipped with a galley and berthing. Placards noting
discharge limitations and restrictions, as well as penalties for noncompliance, apply to all boats and ships
8 m (26 ft) or more in length. Furthermore, the Shore Protection Act of 1988 (33 U.S.C. 2601 et seq.)
requires ships transporting garbage and refuse to assure that the garbage and refuse is properly contained
on-board so that it will not be lost in the water from inclement wind or weather conditions.

National Fishing Enhancement Act

The National Fishing Enhancement Act of 1984 (33 U.S.C. 2601 et seq.), also known as the Artificial
Reef Act, establishes broad artificial reef development standards and a national policy to encourage the
development of artificial reefs that will enhance fishery resources and commercial and recreational
fishing. It mandated that a long-term artificial reef plan be developed. The Secretary of Commerce
provided leadership in developing the National Artificial Reef Plan (NARP) that identifies the roles of
Federal, State, local and private agencies in the development of artificial reefs. It provides national
guidelines on the siting, materials, design, regulatory requirements, construction, management, and
liability of artificial reefs. It cites key documents, provides the best existing information, and lists future
research needs. The Secretary of the Army issues permits to responsible applicants for reef development
projects in accordance with the NARP, as well as regional, State, and local criteria and plans. The law
also limits the liability of reef developers complying with permit requirements and includes the
availability of all surplus Federal ships for consideration as reef development materials.

Fishermen’s Contingency Fund

Final regulations for the implementation of Title IV of the OCSLA, as amended (43 U.S.C. 1841-
1846), were published in the Federal Register on January 24, 1980 (50 CFR 296). The OCSLA, as
amended, established the Fishermen’s Contingency Fund (not to exceed $2 million) to compensate
commercial fishermen for actual and consequential damages, including loss of profit due to damage or
loss of fishing gear by various materials and items associated with oil and gas exploration, development,
or production on the OCS. This Fund, administered by the Financial Services Division of NOAA
Fisheries Service, mitigates most losses suffered by commercial fishermen due to OCS oil and gas
activities.

As required in the OCSLA, nine area accounts have been established—five in the GOM, one in the
Pacific, one in Alaska, and two in the Atlantic. The five Gulf accounts cover the same areas as the five
MMS GOM OCS Region Districts. Each area account is initially funded at $100,000 and cannot exceed
this amount. The accounts are initiated and maintained by assessing holders of leases, pipeline rights-of-
way and easements, and exploration permits. These assessments cannot exceed $5,000 per operator in
any calendar year.

The claims eligible for compensation are generally contingent upon the following: (1) damages or
losses must be suffered by a commercial fisherman; and (2) any actual or consequential damages,
including loss of profit, must be due to damages or losses of fishing gear by items or obstructions related
to OCS oil and gas activities. Damages or losses that occur in non-OCS waters may be eligible for
compensation if the item(s) causing damages or losses are associated with OCS oil and gas activities.
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Ineligible claims for compensation are generally (1) damages or losses caused by items that are
attributable to a financially responsible party; (2) damages or losses caused by negligence or fault of the
commercial fishermen; (3) occurrences before September 18, 1978; (4) claims of damages to, or losses of,
fishing gear exceeding the replacement value of the fishing gear; (5) claims for loss of profits in excess of
6 months, unless supported by records of the claimant’s profits during the previous 12 months; (6) claims
or any portions of damages or losses claimed that will be compensated by insurance; (7) claims not filed
within 60 days of the event of the damages or losses; and (8) damages or losses caused by natural
obstructions or obstructions unrelated to OCS oil and gas activities.

There are several requirements for filing claims, including one that a report stating, among other
things, the location of the obstruction, must be made within 5 days after the event of the damages or
losses; this 5-day report is required to gain presumption of causation. A detailed claim form must be filed
within 60 days of the event of the damages or losses. The specifics of this claim are contained in 50 CFR
296. The claimant has the burden of establishing all the facts demonstrating eligibility for compensation,
including the identity or nature of the item that caused the damages or losses and its association with OCS
oil and gas activity.

Damages or losses are presumed to be caused by items associated with OCS oil and gas activities
provided the claimant establishes that (1) the commercial fishing vessel was being used for commercial
fishing and was located in an area affected by OCS oil and gas activities; (2) the 5-day report was filed;
(3) there is no record in the most recent Department of Commerce’s National Oceanic and Atmospheric
Administration/National Ocean Service (NOAA/NOS) nautical charts or weekly USCG Notice to
Mariners of an obstruction in the immediate vicinity; and (4) no proper surface marker or lighted buoy
marked the obstruction. Damages or losses occurring within a one-quarter-mile radius of obstructions
recorded on charts, listed in the Notice to Mariners, or properly marked are presumed to involve the
recorded obstruction.

Ports and Waterways Safety Act

The Ports and Waterways Safety Act (33 U.S.C. 1223) of 1972 authorizes the USCG to designate
safety fairways, fairway anchorages, and traffic separation schemes (TSS’s) to provide unobstructed
approaches through oil fields for vessels using GOM ports. The USCG provides listings of designated
fairways, anchorages, and TSS’s in 33 CFR 166 and 167, along with special conditions related to oil and
gas production in the GOM. In general, no fixed structures, such as platforms, are allowed in fairways.
Temporary underwater obstacles such as anchors and attendant cables or chains attached to floating or
semisubmersible drilling rigs may be placed in a fairway under certain conditions. Fixed structures may
be placed in anchorages, but the number of structures is limited by spacing.

A TSS is a designated routing measure that is aimed at the separation of opposing streams of traffic
by appropriate means and by the establishment of traffic lanes (33 CFR 167.5). The Galveston Bay TSS
and precautionary areas is the only TSS established in the GOM. There is no TSS in the CPA or EPA.

Marine and Estuarine Protection Acts

The Sanctuaries and Reserves Division, NOS, NOAA, of the Department of Commerce (DOC),
administers the National Marine Sanctuary and National Estuarine Research Reserve programs. The
marine sanctuary program was established by the Marine Protection, Research, and Sanctuaries Act of
1972 (MPRSA), and the estuarine research reserve program was established by the Coastal Zone
Management Act of 1972.

Marine sanctuaries and estuarine research reserves are designed and managed to meet the following
goals, among others:

e cenhance resource protection through the implementation of a comprehensive, long-
term management plan tailored to the specific resources;

e promote and coordinate research to expand scientific knowledge of sensitive marine
resources and improve management decision making;
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e enhance public awareness, understanding, and wise use of the marine environment
through public interpretive and recreational programs; and

e provide for optimum compatible public and private use of special marine areas.

The Congress declared that ocean dumping in the territorial seas or the contiguous zone of the U.S.
would be regulated under MPRSA (33 U.S.C. 1401 et seq.). Under 40 CFR 228, pursuant to Section 103
of the MPRSA, sites and times for ocean dumping of dredged and non-dredged materials were designated
by USEPA after a determination that such dumping will not unreasonably degrade or endanger human
health, welfare, or the marine environment. The EIS’s on these disposal sites describe impacts that are
expected to occur over a period of 25 years. Under 33 U.S.C. 1413 (33 CFR 324), the COE reviews
applications for permits to transport dredged and nondredged materials for the purpose of dumping it in
ocean waters. On December 31, 1981, 33 U.S.C. 1412a mandated the termination of ocean dumping of
sewage sludge and industrial waste.

Marine Protection, Research, and Sanctuaries Act

The MPRSA of 1972 established the National Marine Sanctuary Program, which is administered by
NOAA of the DOC. The Flower Garden Banks National Marine Sanctuary (FGBNMS), which was
designated in 1992, is the only sanctuary that exists in the northern GOM. The DOI has taken action to
protect the biological resources of the sanctuary from damage due to oil and gas exploration and
development activities. The MMS has established a “No Activity Zone” around the sanctuary and has
established other operational restrictions as described in the Topographic Features Stipulation. Stetson
Bank was added to the FGBNMS in 1996 and is protected from oil and gas activities by a “No Activity
Zone.” Whole blocks and portions of blocks that lie within the boundaries of FGBNMS at the East and
West Flower Garden Banks and Stetson Bank are excluded from leasing.

National Estuarine Research Reserves

The National Estuarine Research Reserve System is a network of protected areas established for long-
term research, education, and stewardship. This partnership program between NOAA and coastal states
has established five reserves (Grand Bay National Estuarine Research Reserve in Mississippi, Weeks Bay
National Estuarine Research Reserve in Alabama, Rookery Bay National Estuarine Research Reserve and
Apalachicola National Estuarine Research Reserve in Florida, and Mission-Aransas Reserve in Texas) in
the GOM.

Grand Bay National Estuarine Research Reserve covers about 8,400 ac (7,470 ha) in Jackson County,
Mississippi. Located between Pascagoula and the Alabama State line, it contains diverse habitats that
support several rare or endangered plants and animals. The reserve’s fishery resources include oysters,
fish, and shrimp. The area also has recreational resources and archaeological sites.

Weeks Bay National Estuarine Research Reserve covers a small estuary of approximately 3,000 ac
(1,215 ha) in Baldwin County, Alabama. Weeks Bay is a shallow open bay with an average depth of less
than 4.9 ft (1.5 m) and extensive vegetated wetland areas. The bay receives waters from the spring-fed
Fish and Magnolia Rivers and connects with Mobile Bay through a narrow opening.

Rookery Bay National Estuarine Research Reserve, at more than 8,500 ac (3,440 ha), preserves a
large mangrove-filled bay and two creeks, along with their drainage corridors. Management of the
sanctuary is performed by the Florida Department of Environmental Protection, The Nature Conservancy,
and the National Audubon Society. This unique management structure was created when the two private
organizations granted a dollar-per-year, 99-year lease of the land to the State. Federal and State funds
will add additional key acreage to the existing core area. The diversity of the area’s fauna can be
recognized by the porpoises that feed there and the bald eagles and white-tailed deer that make Rookery
Bay their permanent residence. Within the Sanctuary is a marine laboratory, which, even before the
establishment of the sanctuary, provided data used in important coastal management decisions — a
primary objective of Congress in establishing the estuarine research-reserve program.

At about 190,000 ac (76,890 ha), the Apalachicola National Estuarine Research Reserve is one of the
largest remaining naturally functioning ecosystems in the Nation, and it is also the first sanctuary on the
mouth of a major navigable river. Its establishment served to promote improved cooperation concerning
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river navigation among the States of Florida, Alabama, and Georgia. The major business activity of
Apalachicola, which is adjacent to the sanctuary, centers around the oyster industry. It is expected that
the sanctuary will benefit this and other fishing industries by protecting the environment and by providing
research information that will help assure the continued productivity of the bay/river ecosystem. A FWS
refuge and a State park, representing a unique cooperative effort at ecosystem protection, exist within the
boundaries of the reserve.

The proposed Mission-Aransas Reserve covers 185,708 ac (75,153 ha) in Aransas and Refugio
Counties, Texas. It is a contiguous complex of wetland, terrestrial, and marine environments. The land is
mostly coastal prairie with unique oak motte habitats. The wetlands include riparian habitat and fresh and
saltwater marshes. Within the water areas, the bays are large, open, and include extensive tidal flats,
seagrass meadows, mangroves, and oyster reefs. These unique and diverse estuarine habitats in the
Western GOM support a host of endangered and threatened species, including the endangered whooping
crane.

The National Estuary Program

In 1987, an amendment to the Clean Water Act, known as the Water Quality Act (P.L. 100-4),
established the National Estuary Program (NEP). The purpose of the NEP is to identify nationally
important estuaries, to protect and improve their water quality, and to enhance their living resources.
Under the NEP, which is administered by the USEPA, comprehensive management plans are generated to
protect and enhance environmental resources. The governor of a state may nominate an estuary for the
Program and request that a Comprehensive Conservation and Management Plan (CCMP) be developed
for an estuary. Representatives from Federal, State, and interstate agencies; academic and scientific
institutions; and industry and citizen groups work during a 5-year period to define objectives for
protecting the estuary, to select the chief problems to be addressed in the Plan, and to ratify a pollution
control and resource management strategy to meet each objective. Strong public support and subsequent
political commitments are needed to accomplish the actions called for in the Plan; hence, the 5-year time
period to develop the strategies. A total of 22 estuaries have been selected for the Program, 7 of which
are in the GOM: Sarasota Bay, Charlotte Harbor, and Tampa Bay in Florida; Mobile Bay in Alabama; the
Barataria-Terrebonne Estuarine Complex in Louisiana; and Galveston Bay and Coastal Bend Bay and
Estuaries in Texas.

Executive Order 11990 (May 24, 1977), Protection of Wetlands

Executive Order 11990 establishes that each Federal agency shall provide leadership and take action
to minimize the destruction, loss or degradation of wetlands, and to preserve and enhance the natural and
beneficial values of wetlands in carrying out the agency’s responsibilities. The Executive Order applies
to the following Federal activities: managing and disposing of Federal lands and facilities; providing
federally undertaken, financed, or assisted construction and improvements; and conducting Federal
activities and programs affecting land use, including but not limited to water and related land resources
planning, regulating, and licensing activities.

Coastal Barrier Resources Act

The Coastal Barrier Resources Act (CBRA) (16 U.S.C. 3501 et seq.) of 1982 established that
undeveloped coastal barriers, per the Act’s definition, may be included in a Coastal Barrier Resource
System (CBRS).

The CBRA prohibits all new Federal expenditures and financial assistance within the CBRS, with
certain specific exceptions, including energy development. The purpose of this legislation was to end the
Federal Government’s encouragement for development on barrier islands by withholding Federal flood
insurance for new construction of or substantial improvements to structures on undeveloped coastal
barriers.
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The National Historic Preservation Act

The National Historic Preservation Act (NHPA) of 1966, as amended (16 U.S.C. 470 et seq.), states
that any Federal agency, before approving federally permitted or federally funded undertakings, must take
into consideration the effect of that undertaking on any property listed on, or eligible for, the National
Register of Historic Places. Implied in this legislation and Executive Order 11593 is that an effort be
made to locate such sites before development of an area. Section 101(b)(4) of NEPA states that it is the
continuing responsibility of the Federal Government to preserve important historic and cultural aspects of
our natural heritage. In addition, Section 11(g)(3) of the OCSLA, as amended, states that “exploration
(oil and gas) will not . . . disturb any site, structure, or object of historical or archaeological significance.”

The NHPA provides for a National Register of Historic Places to include districts, sites, buildings,
structures, and objects noteworthy in American history, architecture, archaeology, and culture. These
items may bear National, State, or local significance. The NHPA provides funding for the State Historic
Preservation Officer and his staff to conduct surveys and comprehensive preservation planning,
establishes standards for State programs, and requires States to establish mechanisms for certifying local
governments to participate in the National Register nomination and funding programs.

Section 106 of the Act 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, 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, and afford the Advisory Council on Historic Preservation a reasonable opportunity to
comment with regard to the undertaking. This Council, appointed by the President, has implemented
procedures to facilitate compliance with this provision at 36 CFR 800.

Section 110 of the NHPA directs the heads of all Federal agencies to assume responsibility for the
preservation of National Register listed or eligible historic properties owned or controlled by their agency
as well as those not under agency jurisdiction and control but are potentially affected by agency actions.
Federal agencies are directed to locate, inventory, and nominate properties to the National Register, to
exercise caution to protect such properties, and to use such properties to the maximum extent feasible.
Other major provisions of Section 110 include documentation of properties adversely affected by Federal
undertakings, the establishment of trained Federal preservation officers in each agency, and the inclusion
of the costs of preservation activities as eligible agency project costs.

A Section 106 review refers to the Federal review process designed to ensure that historic properties
are considered during Federal project planning and execution. The review process is administered by the
Advisory Council on Historic Preservation, an independent Federal agency, together with the State
Historic Preservation Office.

Rivers and Harbors Act

Section 10 of the Rivers and Harbors Act of 1899 (33 U.S.C. 401 et seq.) prohibits the unauthorized
obstruction or alteration of any navigable water of the U.S. The construction of any structure in or over
any navigable water of the U.S., the excavating from or depositing of dredged material or refuse in such
waters, or the accomplishment of any other work affecting the course, location, condition, or capacity of
such waters is unlawful without prior approval from the COE. The legislative authority to prevent
inappropriate obstructions to navigation was extended to installations and devices located on the seabed to
the seaward limit of the OCS by Section 4(e) of the OCSLA of 1953, as amended.

Executive Order 12898: Environmental Justice

The environmental justice policy, based on Executive Order 12898 of February 11, 1994, requires
agencies to incorporate analysis of the environmental and health effects of their proposed programs on
minorities and low-income populations and communities into NEPA documents. The MMS’s existing
NEPA process invites participation by all groups and communities in the development of its proposed
actions, alternatives, and potential mitigation measures. Scoping and review for the EIS is an open
process that provides an opportunity for all participants, including minority and low-income populations,
to raise new expressions of concern that can be addressed in the EIS. Impacts to socioeconomic
conditions, commercial fisheries, air quality, and water quality are considered in the analysis of effects of
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the proposed actions on local populations or resources used by local groups including minority and low-
income groups.

Occupational Safety and Health Act

The Occupational Safety and Health Act of 1970 (29 U.S.C. 651-678) was enacted to assure, to the
extent possible, safe and healthful working conditions and to preserve our human resources. The Act
encourages employers and employees to reduce occupational safety and health hazards in their places of
employment and stimulates the institution of new programs and the perfection of existing programs for
providing safe and healthful working conditions. The Act established the National Institute for
Occupational Safety and Health (NIOSH), the Occupational Safety and Health Administration (OSHA),
and the National Advisory Committee on Occupational Safety and Health (NACOSH). The NIOSH is
responsible for conducting research and making recommendations for the prevention of work-related
injury and illness. The OSHA is responsible for developing and enforcing workplace safety and health
regulations. The NACOSH advises the Secretaries of Labor and Health and Human Services on
occupational safety and health programs and policies.

The Act empowers the Secretary of Labor or his representative to enter any factory, plant,
establishment, workplace, or environment where work is performed by employees and to inspect and
investigate during regular working hours and at other reasonable times any such place of employment and
all pertinent conditions and equipment therein. If, upon inspection, the Secretary of Labor or authorized
representative believes that an employer has violated provisions of the Act, the employer shall be issued a
citation and given 15 days to contest the citation or proposed assessment of penalty.

Energy Policy Act

The Energy Policy Act of 2005 (P.L. 109-58) encourages increased domestic production of oil and
natural gas, grants MMS new authority for Federal offshore alternate energy uses, and requires a
comprehensive inventory of oil and gas resources on the OCS.

The Act grants MMS new responsibilities over Federal offshore renewable energy and related uses on
the OCS. Section 388 of the Act provides an initiative to facilitate increased renewable energy
production on the OCS.

Section 388 gives the Secretary the authority to

e grant leases, easements, or rights-of way for renewable energy-related uses on
Federal OCS lands,

e act as a lead agency for coordinating the permitting process with other Federal
agencies,

e monitor and regulate those facilities used for renewable energy production and
energy support services; and

e cstablish an interagency comprehensive digital mapping effort to assist in
decisionmaking related to renewable energy activity.

Section 388 clarifies the Secretary’s authority to allow an offshore oil and gas structure, previously
permitted under the OCSLA, to remain in place after oil and gas activities have ceased in order to allow
the use of the structure for other energy and marine-related activities. This authority provides
opportunities to extend the life of facilities for non-oil and gas purposes, such as research, renewable
energy production, aquaculture, etc., before being removed.

Section 388 does not authorize any leasing, exploration, or development activities for oil or natural
gas. Congressional moratoria and administrative withdrawals in effect remain unchanged.

The Energy Policy Act created the Coastal Impact Assistance Program (CIAP) by amending
Section 31 of the OCSLA. Under the provisions of the Act, the authority and responsibility for the
management of CIAP is vested in the Secretary of DOI. The Secretary has delegated this authority and
responsibility to MMS.

Under Section 384, MMS shall disburse $250 million for each fiscal year (FY) 2007 through 2010 to
eligible producing States and coastal political subdivisions (CPS’s). The MMS shall determine CIAP
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funding allocations to States and CPS’s using the formulas mandated by the Act (Section 31(b)), which
requires a minimum annual allocation of 1 percent to each State and provides that 35 percent of each
State’s share shall be allocated directly to its CPS’s. States eligible to receive funding are Alabama,
Alaska, California, Louisiana, Mississippi, and Texas; 67 CPS’s are eligible to receive CIAP funding.

The Energy Policy Act (Section 31(d)(1)) stipulates that a State or CPS shall use CIAP funds only for
one or more of the following authorized uses:

e projects and activities for the conservation, protection, or restoration of coastal areas,
including wetland;

e mitigation of damage to fish, wildlife, or natural resources;
e planning assistance and the administrative costs of complying with CIAP;

e implementation of a federally approved marine, coastal, or comprehensive
conservation management plan; and

e mitigation of the impact of OCS activities through funding of onshore infrastructure
projects and public service needs.

In order to receive CIAP funds, States are required to submit a coastal impact assistance plan (Plan)
that MMS must approve prior to disbursing any funds; all funds shall be disbursed through a grant
process. Pursuant to the Act, a State must submit its Plan no later than July 1, 2008. Section 357 of the
Act, entitled “Comprehensive Inventory of OCS Oil and Natural Gas Resources,” calls for MMS to
conduct a comprehensive inventory of the estimated oil and natural gas resources on the OCS, including
moratoria areas. The Act requires the use of “any available technology, except drilling, but including 3-D
seismic surveys.” The first report to Congress was required to be submitted within 6 months of
enactment and will be publicly available and updated at least every 5 years. To respond to this statutory
directive, MMS published Report to Congress: Comprehensive Inventory of U.S. OCS Qil and Natural
Gas Resources in February 2006.

1.4. PRELEASE PROCESS

Scoping for this EIS was conducted in accordance with CEQ regulations implementing NEPA.
Scoping provides those with an interest in the OCS Program an opportunity to provide comments on the
proposed actions. In addition, scoping provides MMS an opportunity to update the GOM OCS Region’s
environmental and socioeconomic information base. The scoping process officially commenced on
March 7, 2006, with the publication of the Notice of Intent to Prepare an EIS (NOI) and Scoping
Meetings in the Federal Register. Additional public notices were distributed via local newspapers, the
U.S. Postal Service, and the Internet. A 45-day comment period was provided; it closed on April 21,
2006. Federal, State, and local governments, along with other interested parties, were invited to send
written comments to the GOM OCS Region on the scope of the EIS. Formal scoping meetings were held
during March and April 2006 in Texas, Louisiana, Alabama, and Florida. Comments were received in
response to the NOI and four scoping meetings from Federal, State, local government agencies, interest
groups, industry, businesses, and the general public on the scope of the EIS, significant issues that should
be addressed, alternatives that should be considered, and mitigation measures. All scoping comments
received were considered in the preparation of the Draft EIS. The comments (both verbal and written)
have been summarized in Chapter 5.3, Development of the Draft EIS.

The MMS also conducted early coordination with appropriate Federal and State agencies and other
concerned parties to discuss and coordinate the prelease process for the proposed lease sales and this EIS.
Key agencies and organizations included NOAA Fisheries Service, FWS, U.S. Department of Defense
(USDOD or DOD), USCG, USEPA, State Governors’ offices, and industry groups.

Although the scoping process was formally initiated on March 7, 2006, with the publication of the
NOI in the Federal Register, scoping efforts and other coordination meetings have proceeded and will
continue to proceed throughout this NEPA process. Scoping and coordination opportunities are available
during MMS’s requests for information, comments, input, and review on other MMS NEPA documents.

On July 24, 2006, the Area Identification (Area ID) decision was made. One Area ID was prepared
for all proposed lease sales. The Area ID is an administrative prelease step that describes the
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geographical area of the proposed actions (proposed lease sale areas) and identifies the alternatives,
mitigating measures, and issues to be analyzed in the appropriate NEPA document. As mandated by
NEPA, this EIS analyzes the potential impacts of the proposed actions on the marine, coastal, and human
environments.

The MMS will send copies of the Draft EIS for review and comment to public and private agencies,
interest groups, and local libraries. To initiate the public review and comment period on the Draft EIS,
MMS will publish a Notice of Availability (NOA) in the Federal Register. Additionally, public notices
will be mailed with the Draft EIS and placed on the MMS Internet website (http://www.gomr.mms.gov).
In accordance with 30 CFR 256.26, MMS will hold public hearings to solicit comments on the Draft EIS.
The hearings will provide the Secretary with information from interested parties to help in the evaluation
of potential effects of the proposed lease sales. Notices of the public hearings will be included in the
NOA, posted on the MMS Internet website, and published in the Federal Register and local newspapers.

A consistency review will be performed and a Consistency Determination (CD) will be prepared for
each affected State prior to each proposed lease sale. To prepare the CD’s, MMS reviews each State’s
Coastal Zone Management Program (CZMP) and analyzes the potential impacts as outlined in this EIS,
new information, and applicable studies as they pertain to the enforceable policies of each CZMP. Based
on the analyses, the MMS Director makes an assessment of consistency, which is then sent to each State
with the Proposed Notice of Sale (PNOS). If a State disagrees with MMS’s CD, the State is required to
do the following under CZMA: (1) indicate how the MMS presale proposal is inconsistent with their
CZMP; (2) suggest alternative measures to bring the MMS proposal into consistency with their CZMP; or
(3) describe the need for additional information that would allow a determination of consistency. Unlike
the consistency process for specific OCS plans and permits, there is not a procedure for administrative
appeal to the Secretary of Commerce for a Federal CD for presale activities. Either MMS or the State
may request mediation. Mediation is voluntary and the DOC would serve as the mediator. Whether there
is mediation or not, the final CD is made by DOI and is the final administrative action for the presale
consistency process. Each Gulf State’s CZMP is described in Appendix B.

The Final EIS will be published approximately 5 months prior to the first proposed sale, WPA Sale
204, which is scheduled for August 2007. To initiate the public review and 30-day minimum comment
period on the Final EIS, MMS will publish a NOA in the Federal Register. The MMS will send copies of
the Final EIS for review and comment to public and private agencies, interest groups, and local libraries.
Additionally, public notices will be mailed with the Final EIS and placed on the MMS Internet website
(http://www.gomr.mms.gov). After the end of the comment period, DOI will review the EIS and all
comments received on the Final EIS.

A PNOS will become available to the public 4-5 months prior to a proposed sale. A notice
announcing the availability of the PNOS appears in the Federal Register initiating a 60-day comment
period. Comments received will be analyzed during preparation of the decision documents that are the
basis for the Final Notice of Sale (FNOS), including lease sale configuration and terms and conditions.

If the decision by the Assistant Secretary of the Interior for Land and Minerals (ASLM) is to hold a
proposed sale, a FNOS will be published in its entirety in the Federal Register at least 30 days prior to the
sale date, as required by the OCS Lands Act.

This EIS will be the only NEPA review conducted for WPA Sale 204 and CPA Sale 205. A lease
sale EA will be conducted for each of the subsequent proposed lease sales to address any relevant new
information. Informal and formal consultations with other Federal agencies, the affected States, and the
public will be carried out to assist in the determination of whether or not the information and analyses in
this EIS are still valid. Specifically, Information Requests will be issued soliciting input on the
subsequent proposed lease sales.

The EA will tier from this EIS and previous lease sale EA’s, and will summarize and incorporate the
material by reference. Because the EA will be prepared for a proposal that “is, or is closely similar to,
one which normally requires the preparation of an EIS” (40 CFR 1501.4(e)(2)), the EA will be made
available for public review for a minimum of 30 days prior to making a decision on the proposed lease
sale. Consideration of the EA and any comments received in response to the Information Request will
result in either a Finding of No New Significant Impact (FONNSI) or the determination that the
preparation of a supplemental environmental impact statement (SEIS) is warranted. If the EA results in a
FONNSI, the EA and FONNSI will be sent to the Governors of the affected States. The availability of



1-22 Western and Central Gulf of Mexico Multisale EIS

the EA and FONNSI will be announced in the Federal Register. The FONNSI will become part of the
documentation prepared for the decision on the Notice of Sale.

In some cases, the EA may result in a finding that it is necessary to prepare an SEIS (40 CFR 1502.9).
Some of the factors that could justify a SEIS are a significant change in resource estimates, legal
challenge on the EA/FONNSI, significant new information, significant new environmental issue(s), new
proposed alternative(s), a significant change in the proposed action, or the analysis in this EIS is no longer
deemed adequate.

If an SEIS is necessary, it will also tier from this EIS and will summarize and incorporate the material
by reference. The analysis will focus on addressing the new issue(s) or concern(s) that prompted the
decision to prepare the SEIS. The SEIS will include a discussion explaining the purpose of the SEIS, a
description of the proposed action and alternatives, a comparison of the alternatives, a description of the
affected environment for any potentially affected resources that are the focus of the SEIS and were not
described in this EIS, an analysis of new impacts or changes in impacts from this EIS because of new
information or the new issue(s) analyzed in the SEIS, and a discussion of the consultation and
coordination carried out for the new issues or information analyzed in the SEIS.

1.5. POSTLEASE ACTIVITIES

The MMS is responsible for managing, regulating, and monitoring oil and natural gas exploration,
development, and production operations on the Federal OCS to promote orderly development of mineral
resources and to prevent harm or damage to, or waste of, any natural resource, any life or property, or the
marine, coastal, or human environment. Regulations for oil, gas, and sulphur lease operations are
specified in 30 CFR 250, 30 CFR 251, and 30 CFR 254.

Measures to mitigate potential impacts are an integral part of the OCS Program. These measures are
implemented through lease stipulations, operating regulations, NTL’s, and project-specific requirements
or approval conditions. Mitigating measures address concerns such as endangered and threatened species,
geologic and manmade hazards, military warning and ordnance disposal areas, air quality, oil-spill
response planning, chemosynthetic communities, artificial reefs, operations in hydrogen sulfide (H,S)
prone areas, and shunting of drill effluents in the vicinity of biologically sensitive features. Standard
mitigation measures in the GOM OCS include

e limiting the size of explosive charges used for structure removals;
e requiring placement explosive charges at least 15 ft below the mudline;

e requiring site-clearance procedures to eliminate potential snags to commercial fishing
nets;

e cstablishment of No Activity and Modified Activity Zones around high-relief live
bottoms;

e requiring remote-sensing surveys to detect and avoid biologically sensitive areas such
as low-relief live bottoms, pinnacles, and chemosynthetic communities; and

e requiring coordination with the military to prevent multiuse conflicts between OCS
and military activities.

The MMS issues NTL’s to provide clarification, description, or interpretation of a regulation;
guidelines on the implementation of a special lease stipulation or regional requirement; or convey
administrative information. A detailed listing of current GOM OCS Region NTL’s is available through
the MMS, GOM OCS Region’s Internet website at http://www.gomr.mms.gov/homepg/regulate/regs/ntls/
ntl_Ist.html or through the Region’s Public Information Office at (504) 736-2519 or 1-800-200-GULF.

Conditions of approval are mechanisms to control or mitigate potential safety or environmental
problems associated with proposed operations. Conditions of approval are based on MMS technical and
environmental evaluations of the proposed operations. Comments from Federal and State agencies (as
applicable) are also considered in establishing conditions. Conditions may be applied to any OCS plan,
permit, right-of-use of easement, or pipeline right-of-way grant.
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Some MMS-identified mitigation measures are implemented through cooperative agreements or
efforts with the oil and gas industry and Federal and State agencies. These measures include the NOAA
Fisheries Service Observer Program to protect marine mammals and sea turtles when OCS structures are
removed using explosives, labeling of operational supplies to track sources of accidental debris loss,
development of methods of pipeline landfall to eliminate impacts to barrier beaches, and semiannual
beach cleanup events.

The following postlease activity descriptions apply only to the proposed lease sale area in the WPA
and CPA.

Geological and Geophysical Activities

A geological and geophysical (G&G) permit must be obtained from MMS prior to conducting oftf-
lease geological or geophysical exploration or scientific research on unleased OCS lands or on lands
under lease to a third party (30 CFR 251.4 (a) and (b)). Geological investigations include various seafloor
sampling techniques to determine the geochemical, geotechnical, or engineering properties of the
sediments.

Ancillary activities are defined in 30 C.F.R. § 250.105 with regulations outlined in 30 C.F.R. §
250.207 through 250.210. Ancillary activities are activities conducted on lease and include geological
and geophysical (G&G) explorations and development G&G activities; geological and high-resolution
geophysical, geotechnical, archaeological, biological, physical oceanographic, meteorological,
socioeconomic, or other surveys; or various types of modeling studies. The MMS issued NTL 2006-G12
to provide guidance and clarification on conducting ancillary activities in the MMS GOMR. Issued June
2, 2006, with an effective date of July 3, 2006, this NTL supersedes Letters to Lessees (LTL’s) dated
November 8, 1990, and June 21, 1991, regarding preliminary activities.

Per NTL 2006-G12, Operators must notify the MMS GOMR Regional Supervisor (RS), Field
Operations (FO) in writing before conducting any of the following ancillary activities: a G&G
exploration; a development G&G activity; a geophysical survey of any type in water depths 200 m (656
ft) or greater, or in the EPA of the GOM in any water depth where an airgun or airgun array is the seismic
source; a geophysical survey of any type, independent of water depth, where explosives will be used as
the energy source; a geotechnical evaluation involving piston or gravity coring or the recovery of
sediment specimens by grab-sampling or similar technique; and any dredging or other geological or
geophysical activity that disturbs the seafloor. This NTL also details the information requirements for
each type of ancillary activity, the type and level of MMS review, and follow-up post survey report
requirements.

Seismic surveys are performed to obtain information on surface and near-surface geology and on
subsurface geologic formations. Low-energy, high-resolution seismic surveys collect data on surficial
geology used to identify potential shallow geologic or manmade hazards (e.g., faults or pipelines) for
engineering and site planning for bottom-founded structures. The high-resolution surveys are also used to
identify environmental and archaeological resources such as low-relief live-bottom areas, pinnacles,
chemosynthetic community habitat, and shipwrecks. High-energy, deep-penetration, common-depth-
point (CDP) seismic surveys obtain data about geologic formations thousands of feet below the seafloor.
The two-dimensional (2D) and three-dimensional (3D) CDP data are used to map structure features of
stratigraphically important horizons in order to identify potential hydrocarbon traps. They can also be
used to map the extent of potential habitat for chemosynthetic communities. In some situations, a set of
3D surveys can be run over a time interval to produce a four-dimensional (4D), or “time-lapse,” survey
that could be used to characterize production reservoirs.

The MMS has completed a programmatic EA on Geological and Geophysical Exploration for Mineral
Resources on the GOM OCS (USDOI, MMS, 2004). Upon receiving a complete G&G permit
application, MMS conducts a categorical exclusion review (CER), an EA, or an EIS in accordance with
the G&G PEA’s conclusions, NEPA guidelines, and other applicable MMS policies. When required
under an approved coastal zone management program, proposed G&G permit activities must receive State
concurrence prior to MMS permit approval.
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Exploration and Development Plans

To ensure conformance with the OCSLA, other laws, applicable regulations, and lease provisions,
and to enable MMS to carry out its functions and responsibilities, formal plans (30 CFR 250.211 and
250.241) with supporting information must be submitted for review and approval by MMS before an
operator may begin exploration, development, or production activities on any lease. Supporting
environmental information, archaeological reports, biological reports (monitoring and/or live-bottom
survey), and other environmental data determined necessary must be submitted with an OCS plan. This
information provides the basis for an analysis of both offshore and onshore impacts that may occur as a
result of the activities. The MMS may require additional specific supporting information to aid in the
evaluation of the potential environmental impacts of the proposed activities. The MMS can require
amendment of an OCS plan based on inadequate or inaccurate supporting information. The latest 30 CFR
250 Subpart B regulations were published in the Federal Register on August 30, 2005 (70 FR 167).

The OCS plans are reviewed by geologists, geophysicists, engineers, biologists, archaeologists, air
quality specialists, oil-spill specialists, NEPA coordinators, and/or environmental scientists. The plans
and accompanying information are evaluated to determine whether any seafloor or drilling hazards are
present; that air and water quality issues are addressed; that plans for hydrocarbon resource conservation,
development, and drainage are adequate; that environmental issues and potential impacts are properly
evaluated and mitigated; and that the proposed action is in compliance with NEPA, CZMA, MMS
operating regulations, and other requirements. Federal agencies, including the FWS, NOAA Fisheries
Service, USEPA, the U.S. Navy, the U.S. Air Force, and the USCG, may be consulted if the proposal has
the potential to impact areas under their jurisdiction. Each Gulf Coast State has a designated CZM
agency that takes part in the review process. The OCS plans are also made available to the general public
for comment through the MMS, GOM OCS Region’s Public Information Office.

In response to increasing deepwater activities in the GOM, MMS developed a comprehensive strategy
to address NEPA compliance and environmental issues in the deepwater areas. A key component of that
strategy was the completion of a programmatic EA to evaluate the potential effects of the deepwater
technologies and operations (USDOI, MMS, 2000). As a supplement to the EA, MMS prepared a series
of technical papers that provide a summary description of the different types of structures that may be
employed in the development and production of hydrocarbon resources in the deepwater areas of the
GOM (Regg et al., 2000).

On the basis of the MMS reviews of the OCS plan, the findings of the proposal-specific CER, EA, or
EIS, and other applicable MMS studies and NEPA documents, the OCS plan is approved or disapproved
by MMS, or modification of the plan is required. Although very few OCS plans are ultimately
disapproved, many must be amended prior to approval to fully comply with MMS operating regulations
and requirements, or other Federal laws, to address reviewing agencies’ concerns, or to avoid potential
hazards or impacts to environmental resources.

On, January 23, 2003, MMS issued NTL 2003-G03, Remotely Operated Vehicle (ROV) Surveys
in Deepwater. The NTL requires ROV surveys and reports in water depths greater than 400 m (1,312 ft).
Eighteen grid areas were developed to ensure a broad and systematic analysis of deep water and to depict
areas of biological similarity, primarily on the basis of benthic communities. The grid areas cover the
WPA sale area and CPA sale area with the exception of the easternmost portion.

Operators must submit a ROV survey plan with each EP submitted in each grid area and with the
Development Operations Coordination Document (DOCD) for the first surface structure proposed in each
grid area. The following information must be included in a ROV survey plan:

e a statement that the operator is familiar with the ROV survey and reporting
provisions of the NTL;

e a brief description of the survey the operator plans to conduct, including timeframes,
proposed transects, and the equipment that will be used; and

e a statement that the operator will make biological and physical observations as
described in the NTL and the ROV survey form during two periods of operations—
prespudding (survey performed from the facility) and postdrilling (prior to facility
removal).
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A minimum of five surveys will be required for each grid area. The MMS will notify the operator
whether or not to conduct the proposed ROV survey based on whether the grid area has already received
adequate ROV survey coverage.

Exploration Plans

An EP must be submitted to MMS for review and decision before any exploration activities, except
for preliminary activities, can begin on a lease. The EP describes exploration activities, drilling rig or
vessel, proposed drilling and well-testing operations, environmental monitoring plans, and other relevant
information, and includes a proposed schedule of the exploration activities. Guidelines and
environmental information requirements for lessees and operators submitting an EP are addressed in 30
CFR 250.211 and further explained in NTL’s 2006-G14 and 2006-G15. The NTL 2006-G14 provides
guidance on information requirements and establishes the contents for OCS plans required by 30 CFR
250 Subpart B. This NTL, along with NTL 2006-G15, supersedes NTL 2003-G17. In the revised final
Subpart B regulations, the contents of an EP are given. The NTL 2006-G15 provides guidance for
submitting OCS plans to the MMS GOMR.

After receiving an EP, MMS performs technical and environmental reviews. The MMS evaluates the
proposed exploration activities for potential impacts relative to geohazards and manmade hazards
(including existing pipelines), archaeological resources, endangered species, sensitive biological features,
water and air quality, oil-spill response, State CZMA requirements, and other uses (e.g., military
operations) of the OCS. The EP is reviewed for compliance with all applicable laws and regulations.

A CER or EA is prepared in support of the NEPA environmental review of the EP. The CER or EA
is based on available information, which may include the geophysical report (for determining the
potential for the presence of deepwater benthic communities); archaeological report; air emissions data;
live-bottom survey and report; biological monitoring plan; and recommendations by the affected State(s),
DOD, FWS (for selected plans under provisions of a DOI agreement), NOAA Fisheries Service, and/or
internal MMS offices. As part of the review process, most EP’s and supporting environmental
information are sent to the affected State(s) for consistency certification review and concurrence under the
States’ approved Coastal Management Plans (CMP’s).

After EP approval and prior to conducting drilling operations, the operator is required to submit and
obtain approval for an Application for Permit to Drill (APD) (see Wells under Permits and Applications
below).

Deepwater Operations Plans

In 1992, MMS formed an internal Deepwater Task Force to address technical issues and regulatory
concerns relating to deepwater (greater than 1,000 ft or 305 m) operations and projects utilizing subsea
technology. Based on the Deepwater Task Force’s recommendation, an NTL (2000-N06) was developed,
which required operators to submit a Deepwater Operations Plan (DWOP) for all operations in deep water
(400 m (1,312 ft) or greater) and all projects using subsea technology. DeepStar, an industry-wide
cooperative workgroup focused on deepwater regulatory issues and critical technology development
issues, worked closely with the MMS Deepwater Task Force to develop the initial guidelines for the
DWOP. The DWOP was established to address regulatory issues and concerns that were not addressed in
the existing MMS regulatory framework, and it is intended to initiate an early dialogue between MMS
and industry before major capital expenditures on deepwater and subsea projects are committed.
Deepwater technology has been evolving faster than MMS’s ability to revise OCS regulations; the
DWOP was established through the NTL process, which provides for a more timely and flexible approach
to keep pace with the expanding deepwater operations and subsea technology. On August 30, 2005, the
DWOP requirements were incorporated into MMS operating regulations via revisions to 30 CFR 250
Subpart B.

The DWOP is intended to address the different functional requirements of production equipment in
deep water, particularly the technological requirements associated with subsea production systems, and
the complexity of deepwater production facilities. The DWOP provides MMS with information specific
to deepwater equipment issues to demonstrate that a deepwater project is being developed in an
acceptable manner as mandated in the OCSLA, as amended, and the MMS operating regulations at 30
CFR 250. The MMS reviews deepwater development activities from a total system perspective,
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emphasizing operational safety, environmental protection, and conservation of natural resources. The
DWOP process is a phased approach that parallels the operator’s state of knowledge about how a field
will be developed. A DWOP outlines the design, fabrication, and installation of the proposed
development/production system and its components. A DWOP will include structural aspects of the
facility (fixed, floating, subsea); stationkeeping (includes mooring system); wellbore, completion, and
riser systems; safety systems; offtake; and hazards and operability of the production system. The DWOP
provides MMS with the information to determine that the operator has designed and built sufficient
safeguards into the production system to prevent the occurrence of significant safety or environmental
incidents. The DWOP, in conjunction with other permit applications, provides MMS the opportunity to
assure that the production system is suitable for the conditions in which it will operate.

The MMS recently completed a review of several industry-developed, recommended practices that
address the mooring and risers for floating production facilities. The recommended practices address
such things as riser design, mooring system design (stationkeeping), and hazard analysis. The MMS is in
the process of incorporating these recommended practices into the existing regulations. Hazard analyses
allow MMS to be assured that the operator has anticipated emergencies and is prepared to address such,
either through their design or through the operation of the equipment in question.

Conservation Reviews

One of MMS's primary responsibilities is to ensure development of economically producible
reservoirs according to sound conservation, engineering and economic practices as cited in 30 CFR
250.202 (c), 250.203, 250.204, 250.205, 250.210, 250.296, 250.297, 250.298, 250.299, and 250.1101.
Operators should submit the necessary information as part of their EP, initial and supplemental DOCD,
and Conservation Information Document (CID). Conservation reviews are performed to ensure that
economic reserves are fully developed and produced, and that there is no harm to the ultimate recovery.

Development Operations and Coordination Documents

Before any development operations can begin on a lease in the proposed lease sale area, a DOCD
must be submitted to MMS for review and decision. A DOCD describes the proposed development
activities, drilling activities, platforms or other facilities, proposed production operations, environmental
monitoring plans, and other relevant information, and it includes a proposed schedule of development and
production activities. Requirements for lessees and operators submitting a DOCD are addressed in 30
CFR 250.241-250.242, and information guidelines for DOCD’s are given in NTL’s 2006-G14 and
2006-G15.

After receiving a DOCD, MMS performs technical and environmental reviews. The MMS evaluates
the proposed activity for potential impacts relative to geohazards and manmade hazards (including
existing pipelines), archaeological resources, endangered species, sensitive biological features, water and
air quality, oil-spill response, State CZMA requirements, and other uses (e.g., military operations) of the
OCS. The DOCD is reviewed for compliance with all applicable laws and regulations.

A CER, EA, and/or EIS are prepared in support of the NEPA environmental review of a DOCD. The
CER, EA, and/or EIS is based on available information, which may include the geophysical report (for
determining the potential for the presence of deepwater benthic communities); archaeological report; air
emissions data; live-bottom survey and report; biological monitoring plan; and recommendations by the
affected State(s), DOD, FWS (for selected plans under provisions of a DOI agreement), NOAA Fisheries
Service, and/or internal MMS offices.

As part of the review process, the DOCD and supporting environmental information may be sent to
the affected State(s) for consistency certification review and determination under the States’ Federally-
approved coastal program. The OCSLA (43 U.S.C. 1345(a) through (d) and 43 U.S.C. 1351(a)(3))
provides for this coordination and consultation with the affected State and local governments concerning
a DOCD.

New or Unusual Technologies

Technologies continue to evolve to meet the technical, environmental, and economic challenges of
deepwater development. The MMS prepared a programmatic EA to evaluate potential effects of
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deepwater technologies and operations (USDOI, MMS, 2000). As a supplement to the EA, MMS
prepared a series of technical papers that provides a profile of the different types of development and
production structures that may be employed in the GOM deep water (Regg et al., 2000). The EA and
technical papers were used in the preparation of this EIS.

New or unusual technologies (NUT’s) may be identified by the operator in its EP, DWOP, and
DOCD or through MMS’s plan review processes. Some of the technologies proposed for use by the
operators are actually extended applications of existing technologies and interface with the environment
in essentially the same way as well-known or conventional technologies. These technologies are
reviewed by MMS for alternative compliance or departures that may trigger additional environmental
review. Some examples of new technologies that do not affect the environment differently and that are
being deployed in the OCS Program are synthetic mooring lines, subsurface safety devices, and multiplex
subsea controls.

Some new technologies differ in how they function or interface with the environment. These include
equipment or procedures that have not been installed or used in GOM OCS waters. Having no
operational history, they have not been assessed by MMS through technical and environmental reviews.
New technologies may be outside the framework established by MMS regulations and, thus, their
performance (safety, environmental protection, efficiency, etc.) has not been addressed by MMS. The
degree to which these new technologies interface with the environment and the potential impacts that may
result are considered in determining the level of NEPA review that would be initiated.

The MMS has developed a NUT’s matrix to help facilitate decisions on the appropriate level of
engineering and environmental review needed for a proposed technology. Technologies will be added to
the NUT’s matrix as they emerge, and technologies will be removed as sufficient experience is gained in
their implementation. From an environmental perspective, the matrix characterizes new technologies into
three components: technologies that may affect the environment, technologies that do not interact with
the environment any differently than “conventional” technologies, and technologies that MMS does not
have sufficient information to determine its potential impacts to the environment. In this later case, MMS
will seek to gain the necessary information from operators or manufacturers regarding the technologies to
make an appropriate determination on its potential effects on the environment.

Alternative Compliance and Departures: The MMS’s project-specific engineering safety review
ensures that equipment proposed for use is designed to withstand the operational and environmental
condition in which it would operate. When an OCS operator proposes the use of technology or
procedures not specifically addressed in established MMS regulations, the operations are evaluated for
alternative compliance or departure determination. Any new technologies or equipment that represent an
alternative compliance or departure from existing MMS regulation must be fully described and justified
before it would be approved for use. For MMS to grant alternative compliance or departure approval, the
operator must demonstrate an equivalent or improved degree of protection as specified in 30 CFR
250.141. Comparative analysis with other approved systems, equipment, and procedures is one tool that
MMS uses to assess the adequacy of protection provided by alternative technology or operations. Actual
operational experience is necessary with alternative compliance measures before MMS would consider
them as proven technology.

Emergency Plans

Criteria, models, and procedures for shutdown operations and the orderly evacuation for a pending
hurricane have been in place in the GOM OCS for more than 30 years. Operating experience from
extensive drilling activities and more than 4,000 platforms during the 30-plus years of the GOM OCS
Program have demonstrated the effectiveness and safety of securing wells and evacuating a facility in
advance of severe weather conditions. Preinstallation efforts, historical experience with similar systems,
testing, and the actual operating experience (under normal conditions and in response to emergency
situations) is to formulate the exact time needed to secure the wells/production facility and to abandon as
necessary. Operators will develop site-specific curtailment/securing/evacuation plans that will vary in
complexity and formality by operator and type of activity. In general terms, all plans are intended to
make sure the facility (or well) is secured in advance of a pending storm or developing emergency. The
operating procedures developed during the engineering, design, and manufacturing phases of the project,
coupled with the results (recommended actions) from hazard analyses performed, will be used to develop
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the emergency action/curtailment plans. Evacuation and production curtailment must consider a
combination of factors, including the well status (drilling, producing, etc.), and the type and mechanics of
wellbore operations. These factors are analyzed onsite through a decision making process that involves
onsite facility managers. The emphasis is on making real-time, situation-specific decisions and
forecasting based on available information. Details of the shut-in criteria and various alerts are addressed
on a case-by-case basis.

Plans for shutting in production from the subsea wells are addressed as part of the emergency
curtailment plan. The plan specifies the various alerts and shutdown criteria linked to both weather and
facility performance data, with the intent to have operations suspended and the wells secured in the event
of a hurricane or emergency situation. Ensuring adequate time to safely and efficiently suspend
operations and secure the well is a key component of the planning effort. Clearly defined responsibilities
for the facility personnel are part of the successful implementation of the emergency response effort.

For a severe weather event such as a hurricane, emergency curtailment plans would address the
criteria and structured procedures for suspending operations and ultimately securing the wellbore(s) prior
to weather conditions that could exceed the design operating limitations of the drilling or production unit.
For drilling operations, the plan might also address procedures for disconnecting and moving the drilling
unit off location after the well has been secured, should the environmental conditions exceed the floating
drilling unit’s capability to maintain station. Curtailment of operations consists of various stages of
“alerts” indicating the deterioration of meteorological, oceanographic, or wellbore conditions. Higher
alert levels require increased monitoring, the curtailment of lengthy wellbore operations, and, if
conditions warrant, the eventual securing of the well. If conditions improve, operations could resume
based on the limitations established in the contingency plan for the known environmental conditions. The
same emergency curtailment plans would be implemented in an anticipated or impending emergency
situation, such as the threat of terrorist attack.

Neither MMS nor USCG mandates that an operator must evacuate a production facility for a
hurricane; it is a decision that rests solely with the operator. The USCG does require the submittal of an
emergency evacuation plan that addresses the operator’s intentions for evacuation of nonessential
personnel, egress routes on the production facility, lifesaving and personnel safety devices, firefighting
equipment, etc. As activities move farther from shore, it may become safer to not evacuate the facility
because helicopter operations become inherently more risky with greater flight times. Severe weather
conditions also increase the risks associated with helicopter operations. The precedent for leaving a
facility manned during severe weather is established in North Sea and other operating basins.

Redundant, fail-safe, automatic shut-in systems located inside the wellbore and at the sea surface, and
in some instances at the seafloor, are designed to prevent or minimize pollution. These systems are
designed and tested to ensure proper operation should a production facility or well be catastrophically
damaged. Testing occurs at regular intervals with predetermined performance limits designed to ensure
functioning of the systems in case of an emergency.

Permits and Applications

After EP or DOCD approval, the operator submits applications for specific activities to MMS for
approval. These applications include those for drilling wells; well-test flaring; temporary well
abandonment; installing a well protection structure, production platforms, satellite structures, subsea
wellheads and manifolds, and pipelines; installation of production facilities; commencing production
operations; platform removal and lease abandonment; and pipeline decommissioning.

Wells

The MMS requirements for the drilling of wells can be found at 30 CFR 250 Subpart D. Lessees are
required to take precautions to keep all wells under control at all times. The lessee must use the best
available and safest technology to enhance the evaluation of abnormal pressure conditions and to
minimize the potential for uncontrolled well flow.

Prior to conducting drilling operations, the operator is required to submit and obtain approval for an
APD. The APD requires detailed information—including project layout at a scale of 24,000:1, design
criteria for well control and casing, specifications for blowout preventers, a mud program, cementing
program, directional drilling plans, etc.—to allow evaluation of operational safety and pollution-
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prevention measures. The APD is reviewed for conformance with the engineering requirements and other
technical considerations.

The MMS is responsible for conducting technical and safety reviews of all drilling, workover, and
production operations on the OCS. These detailed analyses determine if the lessee’s proposed operation
is in compliance with all regulations and all current health, safety, environmental, and classical
engineering standards. Compliance includes requirements for state-of-the-art drilling technology,
production safety systems, completion of oil and gas wells, oil-spill contingency plans, pollution-control
equipment, H,S contingency plans, and specifications for platform/structure designs. These safety,
technical, and engineering reviews involve risk assessment and a thorough analysis of the hazards
involved. Safety systems used for drilling, workover, and production operations on the OCS must be
designed, installed, used, maintained, and tested in a manner to assure the safety and protection of the
human, marine, and coastal environments. Specific requirements for sundry notices for well workovers,
completions, and abandonments are detailed in 30 CFR 250 Subparts F, E, and Q, respectively.

The MMS regulations at 30 CFR 250.1710-1717 address the requirements for permanent
abandonment of a well on the OCS. A permanent abandonment includes the isolation of zones in the
open wellbore, plugging of perforated intervals, plugging the annular space between casings (if they are
open), setting a surface plug, and cutting and retrieving the casing at least 15 ft below the mudline. All
plugs must be tested in accordance with the regulations. There are no routine surveys of permanently
abandoned well locations. If a well were found to be leaking, MMS would require the operator of record
to perform an intervention to repair the abandonment. If a well is temporarily abandoned at the seafloor,
an operator must provide MMS with an annual report summarizing plans to permanently abandon the
well or to bring the well into production. Part of the annual report for a temporarily abandoned well is a
survey of the well location to ensure the temporary abandonment is intact and adequately restricting any
reservoir fluids from migrating out of the well. All equipment such as wellheads, production trees,
casing, manifolds, etc., must be designed to withstand the maximum pressures that they may experience.
These designs are verified by MMS through multiple levels of engineering safety reviews prior to the
equipment being placed into service.

Platforms and Structures

The MMS does a technical and safety review of all proposed structure designs and installation
procedures. All proposed facilities are reviewed for structural integrity. These detailed classical
engineering reviews entail an intense evaluation of all operator proposals for fabrication, installation,
modification, and repair of all mobile and fixed structures. The lessee must design, fabricate, install, use,
inspect, and maintain all platforms and structures on the OCS to assure their structural integrity for the
safe conduct of operations at specific locations. Applications for platform and structure approval are filed
in accordance with 30 CFR 250.901. Design requirements are presented in detail at 30 CFR 250.904
through 250.909. The lessee evaluates characteristic environmental conditions associated with
operational functions to be performed. Factors such as waves, wind, currents, tides, temperature, and the
potential for marine growth on the structure are considered. In addition, pursuant to 30 CFR 250.902 and
250.903, a program has been established by MMS to assure that new structures meeting the conditions
listed under 30 CFR 250.900(c) are designed, fabricated, and installed using standardized procedures to
prevent structural failures. This program facilitates review of such structures and uses third-party
expertise and technical input in the verification process through the use of a Certified Verification Agent.
After installation, platforms and structures are required to be periodically inspected and maintained under
30 CFR 250.912.

Pipelines

Regulatory processes and jurisdictional authority concerning pipelines on the OCS and in coastal
areas are shared by several Federal agencies, including DOI, DOT, COE, the Federal Energy Regulatory
Commission (FERC), and the USCG. Aside from pipeline regulations, these agencies have the
responsibility of overseeing and regulating the following areas: the placement of structures on the OCS
and pipelines in areas that affect navigation; the certification of proposed projects involving the
transportation or sale of interstate natural gas, including OCS gas; and the right of eminent domain
exercised by pipeline companies onshore. In addition, DOT is responsible for promulgating and
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enforcing safety regulations for the transportation in or affecting interstate commerce of natural gas,
liquefied natural gas (LNG), and hazardous liquids by pipeline. This includes, for the most part, offshore
pipelines on State lands beneath navigable waters and on the OCS that are operated by transmission
companies. The regulations are contained in 49 CFR 191 through 193 and 195. In a MOU between DOT
and DOI dated December 10, 1996, each party’s respective regulatory responsibilities are outlined. The
DOT is responsible for establishing and enforcing design, construction, operation, and maintenance
regulations, and for investigating accidents for all OCS transportation pipelines beginning downstream of
the point at which operating responsibility transfers from a producing operator to a transporting operator.
The DOI’s responsibility extends upstream from the transfer point described above.

The MMS is responsible for regulatory oversight of the design, installation, and maintenance of OCS
producer-operated oil and gas pipelines. The MMS operating regulations for pipelines found at 30 CFR
250 Subpart J are intended to provide safe and pollution-free transportation of fluids in a manner that does
not unduly interfere with other users of the OCS. Pipeline applications are usually submitted and
reviewed separately from DOCD’s. Pipeline applications may be for on-lease pipelines or right-of-way
for pipelines that cross other lessees’ leases or unleased areas of the OCS. Pipeline permit applications to
MMS include the pipeline location drawing, profile drawing, safety schematic drawing, pipe design data,
a shallow hazard survey report, and an archaeological report, if applicable.

The DOI has regulatory responsibility for all producer-operated pipelines. The DOI’s responsibility
extends downstream from the first production well to the last valve and associated safety equipment on
the last OCS-related production system along the pipeline. The DOT’s regulatory responsibility extends
shoreward from the last valve on the last OCS-related production facility.

The MMS evaluates the design, fabrication, installation, and maintenance of all OCS pipelines.
Proposed pipeline routes are evaluated for potential seafloor or subsea geologic hazards and other natural
or manmade seafloor or subsurface features or conditions (including other pipelines) that could have an
adverse impact on the pipeline or that could be adversely impacted by the proposed operations. Routes
are also evaluated for potential impacts on archaeological resources and biological communities. A
NEPA review is conducted in accordance with applicable policies and guidelines. The MMS prepares an
EA on all pipeline rights-of-way that go ashore. For Federal consistency, applicants must comply with
the requirements of NTL 2002-G15. All Gulf States require consistency review of ROW pipeline
applications as described in the subject NTL.

The design of the proposed pipeline is evaluated for an appropriate cathodic protection system to
protect the pipeline from leaks resulting from the effects of external corrosion of the pipe; an external
pipeline coating system to prolong the service life of the pipeline; measures to protect the inside of the
pipeline from the detrimental effects, if any, of the fluids being transported; the submersibility of the line
(i.e., that the pipeline will remain in place on the seafloor and not have the potential to float, even if
empty or filled with gas rather than liquids); proposed operating pressure of the line, and protection of
other pipelines crossing the proposed route. Such an evaluation includes (1) reviewing the calculations
used by the applicant in order to determine whether the applicant properly considered such elements as
the grade of pipe to be used, the wall thickness of the pipe, derating factors related to the submerged and
riser portions of the pipeline, the pressure rating of any valves or flanges to be installed in the pipeline,
the pressure rating of any other pipeline(s) into which the proposed line might be tied, the required
pressure to which the line must be tested before it is placed in service; (2) protective safety devices such
as pressure sensors and remotely operated valves, the physical arrangement of those devices proposed to
be installed by the applicant for the purposes of protecting the pipeline from possible overpressure
conditions and for detecting and initiating a response to abnormally low-pressure conditions; and (3) the
applicant’s planned compliance with regulations requiring that pipelines installed in water depths less
than 200 ft (61 m) be buried to a depth of at least 3 ft (1 m) (30 CFR 250.1003). In addition, pipelines
crossing fairways require a COE permit and must be buried to a depth of at least 10 ft (3 m) and to 16 ft
(5 m) if crossing an anchorage area.

Operators are required to periodically inspect pipeline routes. Monthly overflights are conducted to
inspect pipeline routes for leakage.

Applications for pipeline decommissioning must also be submitted for MMS review and approval.
Decommissioning applications are evaluated to ensure they will render the pipeline inert and/or to
minimize the potential for the pipeline becoming a source of pollution by flushing and plugging the ends;
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and to minimize the likelihood that the decommissioned line will become an obstruction to other users of
the OCS by filling it with water and burying the ends.

Inspection and Enforcement

The OCSLA authorizes and requires MMS to provide for both an annual scheduled inspection and a
periodic unscheduled (unannounced) inspection of all oil and gas operations on the OCS. The inspections
are to assure compliance with all regulatory constraints that allowed commencement of the operation.

The primary objective of an initial inspection is to assure proper installation of mobile drilling units
and fixed structures, and proper functionality of their safety and pollution prevention equipment. After
operations begin, additional announced and unannounced inspections are conducted. Unannounced
inspections are conducted to foster a climate of safe operations, to maintain an MMS presence, and to
focus on operators with a poor performance record. These inspections are also conducted after a critical
safety feature has previously been found defective. Poor performance generally means that more
frequent, unannounced inspections may be conducted on a violator’s operation.

The annual inspection examines all safety equipment designed to prevent blowouts, fires, spills, or
other major accidents. These annual inspections involve the inspection for installation and performance
of all platform, safety-system components.

The inspectors follow the guidelines as established by the regulations, API RP 14C, and the specific
MMS-approved plan. The MMS inspectors perform these inspections using a national checklist called
the Potential Incident of Noncompliance (PINC) list. This list is a compilation of yes/no questions
derived from all regulated safety and environmental requirements. Information PINC’s can be found at
http://www.mms.gov/regcompliance/inspect.htm.

The MMS administers an active civil penalties program (30 CFR 250, Subpart N). A civil penalty in
the form of substantial monetary fines may be issued against any operator that commits a violation that
may constitute a threat of serious, irreparable, or immediate harm or damage to life, property, or the
environment. The MMS may make recommendations for criminal penalties if a willful violation occurs.
In addition, the regulation at 30 CFR 250.173(a) authorizes suspension of any operation in the GOM
Region if the lessee has failed to comply with a provision of any applicable law, regulation, or order or
provision of a lease or permit. Furthermore, the Secretary may invoke his authority under 30 CFR
250.185(¢c) to cancel a nonproductive lease with no compensation. Exploration and development
activities may be canceled under 30 CFR 250.182 and 250.183.

Pollution Prevention, Oil-Spill Response Plans, and Financial Responsibility
Pollution Prevention

Pollution prevention is addressed through proper design and requirements for safety devices. The
MMS regulations at 30 CFR 250.400 require that the operator take all necessary precautions to keep its
wells under control at all times. The lessee is required to use the best available and safest drilling
technology in order to enhance the evaluation of conditions of abnormal pressure and to minimize the
potential for the well to flow or kick. Redundancy is provided for critical safety devices that will shut off
flow from the well if loss of control is encountered.

In addition, MMS regulations at 30 CFR 250.500, 250.600, and 250.800 require that the lessee assure
the safety and protection of the human, marine, and coastal environments during completion, workover,
and production operations. All production facilities, including separators, treaters, compressors, headers,
and flowlines are required to be designed, installed, tested, maintained, and used in a manner that
provides for efficiency, safety of operations, and protection of the environment. Wells, particularly
subsea wells, include a number of sensors that help in detecting pressures and the potential for leaks in the
production system. Safety devices are monitored and tested frequently to ensure their operation, should
an incident occur. To ensure that safety devices are operating properly, MMS incorporates the American
Petroleum Institute (API) Recommended Practice (RP) 14C into the operating regulations. API RP 14C
incorporates the knowledge and experience of the oil and gas industry regarding the analysis, design,
installation, and testing of the safety devices used to prevent pollution. API RP 14C presents proven
practices for providing these safety devices for offshore production platforms. Proper application of these
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practices, along with good design, maintenance, and operation of the entire production facility, should
provide an operationally safe and pollution-free production platform.

Also, MMS regulations at 30 CFR 250.1000 require that pipelines and associated valves, flanges, and
fittings be designed, installed, operated, maintained, and abandoned to provide safe and pollution-free
transportation of fluids in a manner that does not unduly interfere with other uses on the OCS.

The MMS regulation at 30 CFR 250.300(a) requires that lessees not create conditions that will pose
an unreasonable risk to public health, life, property, aquatic life, wildlife, recreation, navigation,
commercial fishing, or other uses of the ocean during offshore oil and gas operations. The lessee is
required to take measures to prevent the unauthorized discharge of pollutants into the offshore waters.
Control and removal of pollution is the responsibility and at the expense of the lessee. Immediate
corrective action to a pollution event is required. All hydrocarbon-handling equipment for testing and
production, such as separators, tanks, and treaters, are required to be designed, installed, and operated to
prevent pollution. Maintenance and repairs that are necessary to prevent pollution is required to be taken
immediately. Drilling and production facilities are required to be inspected daily or at intervals approved
or prescribed by the MMS District Supervisor to determine if pollution is occurring.

Operators are required to install curbs, gutters, drip pans, and drains on platform and rig deck areas in
a manner necessary to collect all contaminants and debris not authorized for discharge. The rules also
explicitly prohibit the disposal of equipment, cables, chains, containers, or other materials into offshore
waters. Portable equipment, spools or reels, drums, pallets, and other loose items must be marked in a
durable manner with the owner’s name prior to use or transport over offshore waters. Smaller objects
must be stored in a marked container when not in use. Operational discharges such as produced water
and drilling muds and cuttings are regulated by the USEPA through the NPDES program. The MMS may
restrict the rate of drilling fluid discharge or prescribe alternative discharge methods. No petroleum-
based substances, including diesel fuel, may be added to the drilling mud system without prior approval
of the MMS District Supervisor.

Oil-Spill Response Plans

The MMS’s responsibilities under OPA 90 include spill prevention, review, and approval of oil-spill
response plans (OSRP); inspection of oil-spill containment and cleanup equipment; and ensuring oil-spill
financial responsibility for facilities in offshore waters located seaward of the coastline or in any portion
of a bay that is connected to the sea either directly or through one or more other bays. The MMS
regulations (30 CFR 254) require that all owners and operators of oil-handling, storage, or transportation
facilities located seaward of the coastline submit an OSRP for approval. The term “coastline” means the
line of ordinary low water along that portion of the coast which is in direct contact with the open sea and
the line marking the seaward limit of inland waters. The term “facility” means any structure, group of
structures, equipment, or device (other than a vessel), which is used for one or more of the following
purposes:  exploring for, drilling for, producing, storing, handling, transferring, processing, or
transporting oil. A MODU is classified as a facility when engaged in drilling or downhole operations.

The regulation at 30 CFR 254.2 requires that an OSRP must be submitted and approved before an
operator can use a facility. The MMS can grant an exception to this requirement during the MMS review
of an operator’s submitted OSRP. In order to be granted this exception during this time period, an
owner/operator must certify in writing to MMS that it is capable of responding to a “worst-case” spill or
the substantial threat of such a spill. To continue operations, the facility must be operated in compliance
with the approved OSRP or the MMS-accepted “worst-case” spill certification. Owners or operators of
offshore pipelines are required to submit an OSRP for any pipeline that carries oil, condensate, or gas
with condensate; pipelines carrying essentially dry gas do not require an OSRP. Current OSRP’s are
required for abandoned facilities until they are physically removed or dismantled.

The OSRP describes how an operator intends to respond to an oil spill. The OSRP may be site-
specific or regional (30 CFR 254.3). The term “regional” means a spill response plan that covers multiple
facilities or leases of an owner or operator, including affiliates, which are located in the same MMS GOM
Region. Although Regional OSRP’s have not been allowed for facilities subject to the State of Florida
consistency review in the past, MMS has recently initiated a new policy accepting subregional plans for
this area. The subregional plan concept is similar to the regional concept, which allows leases or facilities
to be grouped together for the purposes of (1) calculating response times, (2) determining quantities of
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response equipment, (3) conducting oil-spill trajectory analyses, (4) determining worst-case discharge
scenarios, and (5) identifying areas of special economic and environmental importance that may be
impacted and the strategies for their protection. The number and location of the leases and facilities
allowed to be covered by a subregional OSRP will be decided by MMS on a case-by-case basis
considering the proximity of the leases or facilities proposed to be covered. NTL 2006-G21 includes
guidance on the preparation and submittal of subregional OSRP’s.

The Emergency Response Action Plan within the OSRP serves as the core of the MMS required
OSRP. In accordance with 30 CFR 254.23, the Emergency Response Action Plan requires identification
of (1) the qualified individual and the spill-response management team, (2) the spill-response operating
team, (3) the oil-spill response removal organizations under contract for response, and (4) the Federal,
State, and local regulatory agencies that an owner/operator must notify or that they must consult with to
obtain site-specific environmental information when an oil spill occurs. The OSRP is also required to
include an inventory of appropriate equipment and materials, their availability, and the time needed for
deployment, as well as information pertaining to dispersant use, in Situ burning, a worse-case discharge
scenario, contractual agreements, and training and drills. The response plan must provide for response to
an oil spill from their facility and the operator must immediately carry out the provisions of the plan
whenever an oil spill from the facility occurs. The OSRP must be in compliance with the National
Contingency Plan and the Area Contingency Plan(s) (ACP). The operator is also required to carry out the
training, equipment testing, and periodic drills described in the OSRP. All MMS-approved OSRP’s must
be reviewed at least every two years. In addition, revisions must be submitted to MMS within 15 days
whenever:

(1) a change occurs that appreciably reduces an owner/operator’s response capabilities;

(2) a substantial change occurs in the worst-case discharge scenario or in the type of oil
being handled, stored, or transported at the facility;

(3) there is a change in the name(s) or capabilities of the oil-spill removal organizations
cited in the OSRP; or

(4) there is a change in the applicable ACP’s.

Financial Responsibility

The responsible party for COF’s may have to demonstrate OSFR as required by regulation at 30 CFR
253. These regulations implement the OSFR requirements of Title I of OPA 90, as amended. Penalties
for noncompliance with these requirements are covered at 30 CFR 250.51 and in NTL 99-NOI,
“Guidelines for Oil Spill Financial Responsibility for Covered Facilities.” A COF, as defined in 30 CFR
253.3, is any structure and all of its components (including wells completed at the structure and the
associated pipelines), equipment, pipeline, or device (other than a vessel or other than a pipeline or
deepwater port licensed under the Deepwater Port Act of 1974) used for exploring, drilling, or producing
oil, or for transporting oil from such facilities. The MMS ensures that each responsible party has
sufficient funds for removal costs and damages resulting from the accidental release of liquid
hydrocarbons into the environment for which the responsible party is liable.

Air Emissions

The OCSLA (43 U.S.C. 1334(a)(8)) requires the Secretary of the Interior to promulgate and
administer regulations that comply with the National Ambient Air Quality Standards (NAAQS), pursuant
to the CAA (42 U.S.C. 7401 et seq.), to the extent that authorized activities significantly affect the air
quality of any State. Under provisions of the CAA Amendments (CAAA) of 1990, the USEPA
Administrator has jurisdiction and, in consultation with the Secretary of the Interior and the Commandant
of the Coast Guard, established the requirements to control air pollution in Outer Continental Shelf (OCS)
areas of the Pacific, Atlantic, Arctic, and eastward of 87.5° W. longitude in the GOM. Air Quality in the
OCS area westward of 87.5° W. longitude, in the Gulf, is under MMS jurisdiction.
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For OCS air emission sources located east of 87.5° W. longitude and within 25 mi of the states
seaward boundaries, the requirements are the same as would be applicable if the source were located in
the corresponding onshore area. The USEPA requirements for these OCS areas are at 40 CFR 55,
Appendix A. For air emission sources located east of 87.5° W. longitude and more than 25 mi from states
seaward boundaries, sources are subject to Federal requirements for Prevention of Significant
Deterioration (PSD). A portion of the proposed CPA sale area falls east of 87.5° W. longitude, where the
CAA assigns air quality jurisdiction to USEPA. Operators with actions that affect air quality in this area
must comply with USEPA air quality regulations and submit air permit applications to USEPA for
approval. The USEPA regulations also establish procedures that allow the USEPA Administrator to
exempt any OCS source from an emissions control requirement if it is technically infeasible or poses
unreasonable threat to health or safety.

To comply with the CAAA, MMS adjusted regulations in 30 CFR 250 Subpart C to apply regulatory
authority to only those OCS air emission sources west of 87.5° W. longitude. The regulated pollutants
include: carbon monoxide, suspended particulates, sulphur dioxide, nitrogen oxides, total hydrocarbons,
and volatile organic compounds. All new or supplemental Exploration Plans and Development
Operations Coordination Documents must include air emissions information sufficient to perform an air
quality review. The MMS regulations require a review of air quality emissions to determine if the
projected emissions from a facility result in onshore ambient air concentrations above MMS significance
levels, and to identify appropriate emissions controls to mitigate potential onshore air quality degradation.

Emissions data for new or modified onshore facilities directly associated with proposed OCS
activities are required to be included in development plans submitted to MMS so that affected States can
determine potential air quality impacts on its air quality.

The MMS uses a two-level hierarchy of evaluation criteria to evaluate potential impacts of offshore
emission sources to onshore areas. The evaluation criteria are the exemption level and the significance
level. If the proposed activities exceed the criteria at the first (exemption) level, the evaluation moves to
the significance level criteria. The initial evaluation compares the worst-case emissions to the MMS
exemption criteria. This corresponds to the USEPA screening step, where the proposed activity
emissions are checked against the screening thresholds or “exemption levels.” If the proposed activity
emissions are below the exemption levels, the proposed actions are exempt from further air quality
review.

If exemption levels are exceeded, then the second step requires refined modeling using the OCD
model. The results from the OCD model, the modeled potential onshore impacts, are compared to MMS
significance levels. If the significance levels are exceeded in an attainment area, an area that meets the
national ambient air quality standards, the operator would be required to apply best available control
technology to the emissions source. If the affected area is classified non-attainment, further emission
reductions or offsets may be required. Projected contributions to onshore pollutant concentrations are
also subject to the same limits as the USEPA applies to the onshore areas under their PSD program.

Flaring/Venting

Flaring is the controlled burning of natural gas and venting is releasing gas directly into the
atmosphere without burning. Flaring/venting may be necessary to remove potentially damaging
completion fluids from the well bore, to provide sufficient reservoir data for the operator to evaluate
reservoir development options, during unloading/testing operations, and/or in emergency situations. The
MMS regulates flaring/venting to minimize the loss of, revenue producing, natural gas resources. The
MMS regulations (30 CFR 250) allow, without prior MMS approval, flaring or venting of natural gas, on
a limited basis under certain specified conditions. Regulations permit more extensive flaring/venting with
prior approval from MMS. Records must always be prepared by the operator for all flaring/venting and
justification must be provided for flaring/venting not expressly authorized by MMS regulations.

Hydrogen Sulfide Contingency Plans

The operator of a lease must request an MMS area classification for the presence of hydrogen sulfide
(H,S) gas. The MMS classifies areas for proposed operations as (1) H,S absent, (2) H,S present, or (3)
H>S unknown.
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All OCS operators concerned with the production of sour (contains H,S) hydrocarbons that could
result in atmospheric H,S concentrations above 20 parts per million are required to file an H,S
contingency plan with MMS. This plan must include the 30 CFR 250 requirements, intended to ensure
workers safety at the production facility and contingencies for; simultaneous drilling, well-completion,
well-workovers, and production operations. NTL 98-16, “Hydrogen Sulfide (H,S) Requirements,”
provides clarification, guidance, and information regarding MMS’s H,S regulations at 30 CFR 250.

Archaeological Resources Regulation

The archaeological resources regulation at 30 CFR 250.194 grants specific authority to each MMS
Regional Director to require archaeological resource surveys and reports where deemed necessary. The
technical requirements of the archaeological resource surveys and reports are detailed in NTL 2005-GO07.
Specific lease blocks that require an archaeological survey and assessment are identified in NTL
2006-G07. Both of these NTL’s are issued by the MMS’s GOM OCS Region. The regulations at 30
CFR 250.227(b)(6) and 30 CFR 250.261(b)(6) require the lessee to include an archaeological report with
an EP or DOCD. If the evidence suggests that an archaeological resource may be present, the lessee must
either locate the site of any operation so as not to adversely affect the area where the archaeological
resource may be, demonstrate that an archaeological resource does not exist, or demonstrate that
archaeological resources will not be adversely affected by operations. If the lessee discovers any
archaeological resource while conducting approved operations, operations must be immediately stopped
and the discovery reported to the MMS Regional Supervisor, Office of Leasing and Environment, within
48 hours of its discovery.

Coastal Zone Management Consistency Review and Appeals for Plans

The Coastal Zone Management Act (CZMA) places requirements on any applicant for an OCS plan
that describes in detail Federal license or permit activities affecting any coastal use or resource, in or
outside of a State’s coastal zone. The applicant must provide in the OCS plan submitted to MMS a
certification and necessary data and information for the State to determine that the proposed activities
comply with the enforceable policies of the States’ approved program, and that such activities will be
conducted in a manner consistent with the program (16 U.S.C. 1456(c)(3)(A) and 15 CFR 930.76.).

Except as provided in 15 CFR 930.60(a), State agency review of the consistency information begins
when the State receives the OCS plan, consistency certification, and required necessary data and
information. Only missing information can be used to delay the commencement of State agency review,
and a request for information and data in addition to that required by 15 CFR 930.76 will not extend the
date of commencement of review (15 CFR 930.58). The information requirements for CZM purposes are
found at 30 CFR 250.226 and 250.260 and are discussed in NTL’s 2006-G14 and 2006-G15. Under the
CZMA, each State with an approved CZM plan may require information that is different than that
specifically outlined in these regulations. All of the Gulf States have approved CZM programs.
Requirements for the CZM consistency information for Texas, Louisiana, Mississippi, Alabama, and
Florida are given in NTL’s 2006-G14 and 2006-G15. In accordance with the requirements of 15 CFR
930.76, the MMS, GOM OCS Region sends copies of an OCS plan, including the consistency
certification and other necessary information, to the designated State CZM agency by receipted mail or
other approved communication. If no State-agency objection is submitted by the end of the consistency
review period, MMS shall presume consistency concurrence by the State (15 CFR 930.78 (b)). The MMS
can require modification of a plan if the operator has agreed to certain requirements requested by the
State.

If the MMS receives a written consistency objection from the State, the MMS will not approve any
activity described in the OCS plan unless (1) the operator amends the OCS plan to accommodate the
objection, concurrence is subsequently received or conclusively presumed; (2) upon appeal, the Secretary
of Commerce, in accordance with 15 CFR 930 Subpart H, finds that the OCS plan is consistent with the
objectives or purposes of the CZMA or is necessary in the interest of national security; or (3) the original
objection is declared invalid by the courts.
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Best Available and Safest Technologies

To assure that oil and gas exploration, development, and production activities on the OCS are
conducted in a safe and pollution-free manner, 43 U.S.C. 1347(b) of the OCSLA, as amended, requires
that all OCS technologies and operations use the best available and safest technology (BAST) whenever
practical. The Director may require additional BAST measures to protect safety, health, and the
environment, if it is economically feasible and the benefits outweigh the costs. Conformance to the
standards, codes, and practices referenced in 30 CFR 250 is considered the application of BAST. These
standards, codes, and practices include requirements for state-of-the-art drilling technology, production
safety systems, completion of oil and gas wells, oil-spill response plans, pollution-control equipment, and
specifications for platform/structure designs. The MMS conducts periodic offshore inspections, and
continuously and systematically reviews OCS technologies to ensure that the best available and safest
technologies are applied to OCS operations. The BAST is not required when MMS determines that the
incremental benefits are clearly insufficient to justify increased costs; however, it is the responsibility of
an operator of an existing operation to demonstrate why application of a new technology would not be
feasible. This requirement is applicable to equipment and procedures that, if failed, would have a
significant effect on safety, health, or the environment, unless benefits clearly do not justify the cost (30
CFR 250.107(c) and (d)).

The BAST concept is addressed in the MMS, GOM OCS Region by a continuous effort to locate and
evaluate the latest technologies and to report on these advances at periodic Regional Operations
Technology Assessment Committee (ROTAC) meetings. A part of the MMS staff has an ongoing
function to evaluate various vendors and industry representatives’ innovations and improvements in
techniques, tools, equipment, procedures, and technologies applicable to oil and gas operations (drilling,
producing, completion, and workover operations). This information is provided to MMS district
personnel at ROTAC meetings. The requirement for the use of BAST has been, for the most part, an
evolutionary process whereby advances in equipment, technologies, and procedures have been integrated
into OCS operations over a period of time. Awareness by both MMS inspectors and the OCS operators of
the most advanced equipment and technologies has resulted in the incorporation of these advances into
day-to-day operations. An example of such an equipment change that evolved over a period of time
would be the upgrading of diverter systems on drilling rigs from the smaller diameter systems of the past
to the large-diameter, high-capacity systems found on drilling rigs operating on the OCS today. Another
example of a BAST-required equipment change would be the requirement to replace subsurface-
controlled, subsurface safety valves with surface-controlled, subsurface safety-valve systems, which
incorporate a more positive closure design and operation.

Production Facilities

The MMS’s regulations governing oil and gas production safety systems are found in 30 CFR 250
Subpart H. Production safety equipment used on the OCS must be designed, installed, used, maintained,
and tested in a manner to assure the safety and protection of the human, marine, and coastal
environments. All tubing installations open to hydrocarbon-bearing zones below the surface must be
equipped with safety devices that will shut off the flow from the well in the event of an emergency, unless
the well is incapable of flowing. Surface- and subsurface-controlled safety valves and locks must
conform to the requirements of 30 CFR 250.801. All surface production facilities, including separators,
treaters, compressors, headers, and flowlines must be designed, installed, and maintained in a manner that
provides for efficiency, safety of operations, and protection of the environment. Production facilities also
have stringent requirements concerning electrical systems, flowlines, engines, and firefighting systems.
The safety-system devices are tested by the lessee at specified intervals and must be in accordance with
API RP 14 C Appendix D and other measures.

Personnel Training and Education

An important factor in ensuring that offshore oil and gas operations are carried out in a manner that
emphasizes operational safety and minimizes the risk of environmental damage is the proper training of
personnel. Under 30 CFR 250.1500 Subpart O, MMS has outlined well control and production safety
training program requirements for lessees operating on the OCS. The goal of the regulation (30 CFR
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250.1501) is safe and clean OCS operations. Lessees must ensure that their employees and contract
personnel engaged in well control or production safety operations understand and can properly perform
their duties. To accomplish this, the lessee must establish and implement a training program so that all of
their employees are trained to competently perform their assigned well control and production safety
duties. The lessee must also verify that their employees understand and can perform the assigned duties.

The mandatory Drilling Well-Control Training Program was instituted by MMS in 1979. In 1983,
the mandatory Safety Device Training Program was established to ensure that personnel involved in
installing, inspecting, testing, and maintaining safety devices are qualified. As a preventive measure, all
offshore personnel must be trained to operate oil-spill cleanup equipment, or the lessee must retain a
trained contractor(s) to operate the equipment for them. In addition, MMS offers numerous technical
seminars to ensure that personnel are capable of performing their duties and are incorporating the most
up-to-date safety procedures and technology in the petroleum industry. In 1994, the Office of Safety
Management (OSM) created the MMS Offshore Training Institute to develop and implement an inspector
training program. The Institute introduced state-of-the-art multimedia training to the inspector work force
and has produced a series of interactive computer training modules.

Structure Removal and Site Clearance

During exploration, development, and production operations, temporary and permanent equipment
and structures is often required to be embedded into or placed onto the seafloor around activity areas. In
compliance with Section 22 of MMS’s Oil and Gas Lease Form (MMS-2005) and OCSLA regulations
(30 CFR 250.1710—Wellheads/Casings and 30 CFR 250.1725—Platforms and Other Facilities),
operators need to remove seafloor obstructions from their leases within one year of lease termination or
after a structure has been deemed obsolete or unusable. These regulations also require the operator to
sever bottom-founded objects and their related components at least 5 m (15 ft) below the mudline (30
CFR 250.1716(a)—Wellheads/Casings and 30 CFR 250.1728(a)—Platforms and Other Facilities). The
severance operations are generally categorized as explosive or nonexplosive.

In 1988, MMS requested a “generic” consultation from NOAA Fisheries Service pursuant to
Section 7 of the ESA concerning potential impacts on endangered and threatened species associated with
explosive severance activities conducted during the structure-removal operations. The consultation’s BiO
concentrated primarily on structure removals in water depths <200 m (656 ft); therefore, the Incidental
Take Statement (ITS) was limited to the five species of sea turtle found on the shallow shelf. Reporting
guidelines and specific mitigation measures are outlined in the ITS and include (1) the use of a qualified
NOAA Fisheries Service observer, (2) aerial surveys, (3) detonation delay radii, (4) nighttime blast
restrictions, (5) charge staggering and grouping, and (6) possible diver survey requirements.

In 1989, the American Petroleum Institute (API) petitioned NOAA Fisheries Service under the
MMPA regulations for the incidental take of spotted and bottlenose dolphins during structure-removal
operations. The Incidental Take Authorization regulations were promulgated by NOAA Fisheries Service
in October 1995 (60 FR 53139, October 12, 1995), and on April 10, 1996 (61 FR 15884), the regulations
were moved to Subpart M (50 CFR 216.141 et seq.) of the MMPA regulations. Effective for 5 years, the
regulations detailed conditions, reporting requirements, and mitigative measures similar to those listed in
the 1988 ESA Consultation requirements for sea turtles. After the regulations expired in November 2000,
NOAA Fisheries Service and MMS advised operators to continue following the guidelines and mitigative
measures of the lapsed subpart pending a new petition and subsequent regulations. At industry’s
prompting, NOAA Fisheries Service released interim regulations in August 2002, which expired on
February 2, 2004. Operators continue to follow the interim conditions until NOAA Fisheries Service
promulgates new regulations.

Emphasizing a continued need for an incentive to keep explosive weights low, MMS formally
requested that NOAA Fisheries Service amend the 1988 BiO to establish a minimum charge size of 5 1b.
The NOAA Fisheries Service subsequently addressed explosive charges <5 1b in a separate, informal BiO.
The October 2003 “de minimus” BiO waives several mitigative measures of the 1988 BiO (i.e., aerial
observations, 48-hr pre-detonation observer coverage, on-site NOAA personnel, etc.), reduces the
potential impact zone from 3,000 ft to 700 ft, and gives the operators/severing contractors the opportunity
to conduct their own observation work. All of the current terms and conditions of structure and well
removal activities are covered in NTL 2004-G06, “Structure Removal Operations.”
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The MMS has recently prepared a programmatic EA (PEA) (USDOI, MMS, 2005a) that assesses the
potential impacts of all decommissioning activities and related salvage operations on the GOM. The PEA
and its associated FONSI were published in March 2005. Topics of primary concern addressed in the
PEA include pre-severance operations, severance technologies, industry needs related to water depth and
location, and the potential impacts of decommissioning operations on the marine environment.
Information from the PEA was used to prepare a new petition for rulemaking by the NOAA Fisheries
Service for incidental take regulations under Subpart I of the MMPA. The MMS has also requested
initiation of a new formal consultation for explosive severance activities under Section 7 of the ESA using
information from the PEA. Work is currently proceeding on both the MMPA and ESA efforts, and MMS
expects to have new take regulations and the consultation finalized by the end of 2006.

Once the all bottom-founded components are severed and the structures/wells are removed, operators
must verify that the seafloor is clear of obstructions and the site is returned to prelease conditions. NTL
98-26, dated November 30, 1998, establishes site clearance verification procedures that include sonar
surveys and/or trawling the cleared site by a licensed “shrimp” trawler to ensure that no “hangs” exist.
The MMS requires operators to submit a procedural plan for site clearance verification, and once the
sonar or trawling activities are completed, they are required to file reports on the results of their site
clearance activities.

Marine Protected Species NTL’s

The Lease Sale 181 Marine Protected Species Stipulations are now embodied in NTL 2003-G10,
“Vessel Strike Avoidance and Injured/Dead Protected Species Reporting,” and NTL 2003-G11, “Marine
Trash and Debris Awareness and Elimination.” The requirements of these NTL’s apply to all existing
and future oil and gas operations in the GOM OCS.

The NTL 2003-G10, “Vessel Strike Avoidance and Injured/Dead Protected Species Reporting,”
explains how operators must implement measures to minimize the risk of vessel strikes to protected
species and report observations of injured or dead protected species. Vessel operators and crews must
maintain a vigilant watch for marine protected species and slow down or stop their vessel to avoid
striking protected species. Crews must report sightings of any injured or dead protected species (marine
mammals and sea turtles) immediately, regardless of whether the injury or death is caused by their vessel,
to the Marine Mammal and Sea Turtle Stranding Hotline or the Marine Mammal Stranding Network. In
addition, if it was their own vessel that collided with a protected species, MMS must be notified within 24
hours of the strike.

The NTL 2003-G11, “Marine Trash and Debris Awareness and Elimination,” provides guidance to
prevent intentional and/or accidental introduction of debris into the marine environment. Operators are
prohibited from deliberately discharging containers and other similar materials (i.e., trash and debris) into
the marine environment (30 CFR 250.300(a) and (b)(6)) and are required to make durable identification
markings on equipment, tools, containers (especially drums), and other material (30 CFR 250.300(c)).
The intentional jettisoning of trash has been the subject of strict laws such as MARPOL-Annex V and the
Marine Plastic Pollution Research and Control Act, and regulations imposed by various agencies
including USCG and USEPA. These USCG and USEPA regulations require that operators become more
proactive in avoiding accidental loss of solid waste items by developing waste management plans, posting
informational placards, manifesting trash sent to shore, and using special precautions such as covering
outside trash bins to prevent accidental loss of solid waste. The NTL 2003-G11 states marine debris
placards must be posted in prominent places on all fixed and floating production facilities that have
sleeping or food preparation capabilities and on mobile drilling units. Operators must also ensure that all
of their offshore employees and those contractors actively engaged in their offshore operations complete
annual training that includes (1) viewing a training video or slide show (specific options are given in the
NTL) and (2) receiving an explanation from the lessee company’s management that emphasizes their
commitment to the message of this NTL. An annual report that describes the marine trash and debris
awareness training process and certifies that the training process has been followed for the previous
calendar year is to be provided to MMS by January 31 of each year.



The Proposed Actions 1-39

Rigs-to-Reefs

Rigs-to-Reefs (RTR) is a term for converting obsolete, nonproductive offshore oil and gas platforms
to designated artificial reefs (Dauterive, 2000). Disposal of obsolete offshore oil and gas platforms is not
only a financial liability for the oil and gas industry but can be a loss of productive marine habitat. The
use of obsolete oil and gas platforms for reefs has proven to be highly successful. Their availability,
design profile, durability, and stability provide a number of advantages over the use of traditional
artificial reef materials. To capture this valuable fish habitat, the States of Louisiana, Texas, and
Mississippi in 1986, 1989, and 1999, respectively, passed enabling legislation and signed into law RTR
plans for their respective States. Alabama and Florida have no RTR legislation. The State laws set up a
mechanism to transfer ownership and liability of the platform from oil and gas companies to the State
when the platform ceases production and the lease is terminated. The company (donor) saves money by
donating a platform to the State (recipient) for a reef rather than scrapping the platform onshore. The
industry then donates 50 percent of the savings to the State to run the State’s artificial reef program.
Since the inception of the RTR plans, more than 240 retired platforms have been donated and used for
reefs in the GOM.

1.6. OTHER OCS-RELATED ACTIVITIES

The MMS has programs and activities that are OCS related but not specific to the oil and gas leasing
process or to the management of exploration, development, and production activities. These programs
include both environmental and technical studies, and cooperative agreements with other Federal and
State agencies for NEPA work, joint jurisdiction over cooperative efforts, inspection actives, and
regulatory enforcement. The MMS also participates in industry research efforts and forums.

Environmental Studies Program

The ESP was established in 1973 in accordance with Section 20 of the OCSLA. The goals of the ESP
are to obtain environmental and socioeconomic information that can be used to assess the potential and
real effects of the GOM OCS natural gas and oil program. As a part of the ESP, the GOM OCS Region
has funded more than 350 completed or ongoing environmental studies. The types of studies funded
include

e literature reviews and baseline studies of the physical, chemical, and biological
environment of the shelf;

e literature review and studies of the physical, chemical, and biological environment of
deep water (>300 m or 1,000 ft);

e studies of the socioeconomic impacts along the Gulf Coast; and

o studies of the effects of oil and gas activities on the marine environment.

A list of the MMS’s GOM OCS Region’s studies completed from 2003 to August 2006 is presented
in Appendix C. Studies completed since 1992 are available on the MMS Internet website at http://
www.gomr.mms.gov/homepg/regulate/environ/techsumm/rec_pubs.html. The MMS’s Environmental
Studies Program Information System (ESPIS) provides immediate access to all completed MMS ESP
studies (http://mmspub.mms.gov:81/search.html). The ESPIS is a searchable, web-based, full-text
retrieval system allowing users to view on line or to download the complete text of any completed MMS
ESP report. A complete description of all ongoing GOM OCS Region studies is available at http://
www.gomr.mms.gov/homepg/regulate/environ/ ongoing_studies/gom.html. = Each listing not only
describes the research being conducted but also shows the institution performing the work, the cost of the
effort, timeframe, and any associated publications, presentations, or affiliated web sites.

The ESP funds studies to obtain information needed for NEPA assessment and the management of
environmental and socioeconomic impacts on the human, marine, and coastal environments that may be
affected by OCS oil and gas development. The ESP studies were used by MMS’s GOM OCS Region
analysts to prepare this document. While not all of the MMS’s GOM OCS Region studies are specifically
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referenced in this document, they were used by analysts as input into their analysis. The information in
ESP studies is also used by decisionmakers to manage and regulate exploration, development, and
production activities on the OCS.

Technical Assessment & Research Program

The Technical Assessment & Research (TA&R) Program supports research associated with
operational safety and pollution prevention as well as oil-spill response and cleanup capabilities. The
TA&R Program is comprised of two functional research activities: (1) operational safety and engineering
research (topics such as air quality, decommissioning, and mooring and anchoring); and (2) oil-spill
research (topics such as behavior of oil, chemical treating agents, and in situ burning of oil). The TA&R
Program has four primary objectives.

e Technical Support—Providing engineering support in evaluating industry operational
proposals and related technical issues and in ensuring that these proposals comply
with applicable regulations, rules, and operational guidelines and standards.

e Technology Assessment—Investigating and assessing industry applications of
technological innovations and ensuring that governing MMS regulations, rules, and
operational guidelines ensure the use of BAST (Chapter 1.5).

e Research Catalyst—Promoting and participating in industry research initiatives in the
fields of operational safety, engineering research, and oil-spill response and cleanup
research.

e International Regulations—Supporting international cooperative efforts for research
and development initiatives to enhance the safety of offshore oil and natural gas
activities and the development of appropriate regulatory program elements
worldwide.

Interagency Agreements

Memorandum of Understanding under NEPA

Section 1500.5(b) of the CEQ implementing regulations (40 CFR 1500.5(b)) encourages agency
cooperation early in the NEPA process. A Federal agency can be a lead, joint lead, or cooperating
agency. A lead agency manages the NEPA process and is responsible for the preparation of an EIS; a
joint lead Agency shares these responsibilities; and a cooperating agency that has jurisdiction by law and
has special expertise with respect to any environmental issue shall participate in the NEPA process upon
the request of the lead agency.

When an agency becomes a Cooperating Agency, the cooperating and lead agencies usually enter into
a Memorandum of Understanding (MOU), previously called a Cooperating Agency Agreement. The
Agreement details the responsibilities of each participating agency. The MMS, as lead agency, has
requested other Federal agencies to become cooperating agencies while other agencies have requested
MMS to become a cooperating agency (e.g., the Ocean Express Pipeline project). Some projects, such as
major gas pipelines across Federal waters and projects under the Deepwater Port Act of 1974, can require
cooperative efforts by multiple Federal and State agencies.

The MMS entered into a Cooperating Agency Agreement with NOAA Fisheries Service in March
2004. The MMS has authority to review and approve applications for structure-removal operations in the
GOM OCS. The NOAA Fisheries Service has authority under the MMPA as it pertains to granting
permission, upon request, for the unintentional taking of small numbers of marine mammals incidental to
activities related to offshore oil and gas exploration and development activities. The Cooperating Agency
Agreement describes the agreed upon duties and responsibilities of the lead and participating agencies.
The MMS is the lead agency for the preparation of the PEA, is a designated primary point of contact, and
is the lead in setting up and holding any public meetings. The MMS will prepare all sections of the PEA,
will provide draft copies of the PEA to NOAA Fisheries Service and will consider all comments, and will
provide NOAA Fisheries Service with copies of all Draft PEA comments.
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The NOI included an invitation to other Federal agencies and State, tribal, and local governments to
consider becoming cooperating agencies in the preparation of this EIS. On March 23, 2006, MMS
received a request from USEPA to be a cooperating agency. Chapter 5.3.4 includes a discussion of the
MOU between MMS and USEPA.

Memorandum of Understanding and Memoranda of Agreements Between MMS and Coast
Guard

Since the MMS and USCG have closely related jurisdiction over different aspects of safety and
operations on the OCS, the agencies have established a formal MOU that delineates lead responsibilities
for managing OCS activities in accordance with OCSLA, as amended, and OPA 90. The latest MOU,
dated September 30, 2004, supersedes the August 1989 and December 1998 versions of the interagency
agreement. The MOU is designed to minimize duplication and promote consistent regulation of facilities
under the jurisdiction of both agencies. A Memorandum of Agreement (MOA) OCS No.l — Agency
Responsibilities, between MMS and USCG, dated September 30, 2004, further clarifies the technical and
process section of the MMS/USCG MOU. The MOA requires the participating agencies to review their
internal procedures and, where appropriate, revise them to accommodate the provisions of the September
2004 MOA. To facilitate coordination with USCG, MMS has established a full-time position within the
Office of Offshore Regulatory Programs to provide liaison between the agencies.

Generally, the MOU identifies MMS as the lead agency for matters concerning the equipment and
operations directly involved in the production of oil and gas. These include, among others, design and
operation of risers, permanent mooring foundations of the facility, drilling and well production and
services, inspection and testing of all drilling-related equipment, and platform decommissioning. Issues
regarding certain aspects of safe operation of the facility, its systems, and equipment generally fall under
the jurisdiction of the USCG. These include, among others, design of vessels, their seakeeping
characteristics, propulsion and dynamic positioning systems, supply and lightering procedures and
equipment, utility systems, safety equipment and procedures, and pollution prevention and response
procedures. In 2002, MMS was authorized to inspect USCG-related safety items on fixed facilities on the
OCS.

Generally, the MOA identifies agency responsibilities (i.e., agency representatives for the purpose of
keeping each other informed of issues, relevant applications, routine policy determinations and to
coordinate joint activities), civil penalties (i.e., USCG refers civil penalty cases to the MMS), oil-spill
financial responsibility (OSFR) (i.e., MMS determines and provides OSFR-related information to the
USCG upon request), oil-spill preparedness and response planning (i.e., MMS requires responsible parties
to maintain approved oil-spill-response plans consistent with Area Contingency Plans and the National
Contingency Plan; personnel receive training and response equipment is inspected; jointly approve
floating oil storage facilities; and advise MMS of spill-response activities), oil-spill response (i.e.,
reporting all spills to the National Response Center and direct measures to abate sources of pollution from
an OCS facility), accident investigations (i.e., MMS and USCG responsible for investigating and
preparing report of fires, spillage, injury, fatality and blowouts and collisions and allisions), and offshore
facility system/subsystem responsibility matrix (identifies lead agency responsible for MODU, fixed, and
floating systems and subsystem and coordinates with other agencies as appropriate).

On April 18, 2005, MMS and USCG met to identify MOA’s that needed to be developed and to
prioritize work. The following subject areas were selected: (a) civil penalties; (b) incident investigations;
(c) offshore security; (d) oil-spill planning, preparedness, and response; (e) deepwater ports; (f) digital
databases; 9g) mobile offshore drilling units (MODU’s); (h) fixed platforms; (i) floating platforms; (j)
floating, production, storage, and offloading units (FPSO’s); and (k) incident reporting. Joint agency
teams have been established to develop the MOA’s for the first five subject areas. In addition, an MOA is
also being pursued to address renewable energy and alternate use of the OCS. The Civil Penalties MOA
was approved on September 12, 2006. The Oil-Spill Planning MOA has been drafted and is under legal
counsel review with USCG and DOI. The Incident Investigation MOA has undergone regional review
and is proceeding toward finalization.
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Deepwater Port Agreement

The MMS is among several other Federal agencies that are a part of a MOU for licensing deepwater
ports. The MOU emphasizes the importance of the lead agencies, USCG and the Maritime
Administration, to receive specific information from subject matter experts in other participating
agencies. The MOU establishes that agencies will work together with applicants and stakeholders,
identify and resolve issues, attempt to build consensus among governmental agencies, and expedite
environmental reviews required for licensing associated with deepwater ports. The MMS is responsible
for issuing and enforcing regulations to promote safe operations and activities on the OCS, including
leasing and minerals royalty programs, overseeing facility permitting, conducting NEPA analyses,
grantlng plpehne rights-of-way, performing facility and operatlons inspection, and engaging appropriate
engineering and oil-spill research. Other participating agencies include the NOAA Fisheries Service,
NOS, COE, Office of Fossil Energy (DOE), FWS, Department of State (DOS), U.S. Department of
Transportation Maritime Administration (MARAD), USEPA, FERC, and the Council on Environmental
Quality (CEQ). The MMS has a Cooperating Agency Agreement with the USCG regarding deepwater
ports and NEPA. Under the OCSLA, MMS has the authority to manage the exploration, development,
and production of mineral resources located in the OCS. The MMS will designate a primary point of
contact, provide a listing of subject matter experts available to assist in NEPA activities, participate in
pre-application meetings, perform completeness and adequacy reviews, participate in scoping meetings,
provide written comments and recommendations of all draft and interim final versions of NEPA
documents prepared by USCG or its contractors, assist in the development of information and preparation
of environmental analyses, and recommend mitigations to avoid or reduce impacts to environmental
resources.

Marine Minerals Branch

The Marine Minerals Branch (MMB) manages the MMS’s nonenergy minerals program in the GOM.
Nonenergy minerals include sand, shell, and gravel. The MMB develops and procures contracts to assist
in the acquisition of environmental data and information that would facilitate a NEPA analysis or add to
the general knowledge base. The MMB offers and can enter into a noncompetitive lease (P.L. 103-426)
for sand, shell, or gravel resources for certain types of projects funded in whole or part by or authorized
by the Federal Government. The Shore Protection Provisions of the Water Resource Development Act of
1999 amended P.L. 103-426 by prohibiting charging State and local governments a fee for using OCS
sand. For all other uses, a competitive bidding process is required under Section 8(k)(1) of the OCSLA.
The MMS’s nonenergy minerals program in the GOM is described in Chapter 4.1.3.2.2.
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2. ALTERNATIVES INCLUDING THE PROPOSED ACTIONS

2.1. MULTISALE NEPA ANALYSIS

As authorized under 40 CFR 1502.4, one environmental impact statement (EIS) is allowed to analyze
related or similar proposals. This EIS addresses five areawide oil and gas lease sales in the Western
Planning Area (WPA) and six areawide oil and gas lease sales in the Central Planning Area (CPA) of the
GOM OCS (Figure 1-1), as scheduled in the proposed Outer Continental Shelf Oil and Gas Leasing
Program: 2007-2012 (5-Year Program).

For analysis purposes, a proposed action is presented as a set of ranges for resource estimates,
projected exploration and development activities, and impact-producing factors for the WPA and CPA
sale areas. Each of the proposed lease sales in a sale area is expected to be within the scenario ranges for
the sale area; therefore, a WPA proposed action is representative of proposed WPA Lease Sales 204, 207,
210, 215, and 218, and a CPA proposed action is representative of proposed CPA Lease Sales 205, 206,
208, 213, 216, and 222. Each proposed action includes existing regulations and lease stipulations.

The multisale EIS approach is intended to focus the National Environmental Policy Act (NEPA)/EIS
process on the differences between the proposed lease sales and new issues and information. It also
lessens duplication and saves resources. The scoping process for this document is described in Chapters
1.4 and 5.3. As mandated by NEPA, this EIS analyzes the potential impacts of the proposed actions on
the marine, coastal, and human environments.

This EIS will be the final NEPA review conducted for WPA Sale 204 and CPA Sale 205. An
additional NEPA review (an environmental assessment (EA)) will be conducted prior to the each of the
nine remaining proposed lease sales to address any relevant new information. Informal and formal
consultations with other Federal agencies, the affected States, and the public will be carried out to assist
in the determination of whether or not the information and analyses in this EIS are still valid.
Specifically, Information Requests will be issued soliciting input on subsequent proposed lease sales.

Any subsequent EA’s will tier from this EIS and will summarize and incorporate the material by
reference. Because any subsequent EA’s will be prepared for a proposal that “is, or is closely similar to,
one which normally requires the preparation of an EIS” (40 CFR 1501.4(e)(2)), the EA will be made
available for public review for a minimum of 30 days prior to making a decision on the proposed lease
sale. Consideration of the EA and any comments received in response to the Information Request will
result in either a Finding of No New Significant Impacts (FONNSI) or the determination that the
preparation of a supplemental EIS (SEIS) is warranted. If the EA results in a FONNSI, the EA and
FONNSI will be sent to the Governors of the affected States. The availability of the EA and FONNSI
will be announced in the Federal Register. The FONNSI will become part of the documentation prepared
for the decision on the Notice of Sale.

In some cases, the EA may result in a finding that it is necessary to prepare an SEIS (40 CFR 1502.9).
Some of the factors that could justify a SEIS are a significant change in resource estimates, significant
new information, significant new environmental issue(s), new proposed alternative(s), a significant
change in the proposed action, or the analysis in this EIS is no longer deemed adequate.

If an SEIS is necessary, it will also tier from this EIS and will summarize and incorporate the material
by reference. The analysis will focus on addressing the new issue(s) or concern(s) that prompted the
decision to prepare the SEIS. The SEIS will include a discussion explaining the purpose of the SEIS, a
description of the proposed action and alternatives, a comparison of the alternatives, a description of the
affected environment for any potentially affected resources that are the focus of the SEIS and were not
described in this EIS, an analysis of new impacts or changes in impacts from this EIS because of new
information or the new issue(s) analyzed in the SEIS, and a discussion of the consultation and
coordination carried out for the new issues or information analyzed in the SEIS.
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2.2. ALTERNATIVES, MITIGATING MEASURES, AND ISSUES
2.2.1. Alternatives

2.2.1.1. Alternatives for Proposed Western Gulf Sales 204, 207, 210, 215, and 218

Alternative A — The Proposed Actions: This alternative would offer for lease all unleased blocks
within the WPA for oil and gas operations (Figure 2-1), with the following exceptions:

(1) whole and partial blocks within the boundary of the Flower Garden Banks National
Marine Sanctuary; and

(2) whole and partial blocks that lie within the 1.4-nautical mile (nmi) buffer zone north
of the continental shelf boundary between the U.S. and Mexico, for Sales 204, 207,
210, and 215 only.

The WPA encompasses about 28.7 million acres (ac). The estimated amount of resources projected
to be developed as a result of any one proposed WPA lease sale is 0.242-0.423 billion barrels of oil
(BBO) and 1.644-2.647 trillion cubic feet (Tcf) of gas.

Alternative B — The Proposed Actions Excluding the Unleased Blocks Near Biologically Sensitive
Topographic Features: This alternative would offer for lease all unleased blocks in the WPA, as
described for the proposed actions, with the exception of any unleased blocks subject to the Topographic
Features Stipulation.

Alternative C — Use of a Nomination and Tract Selection Leasing System: This alternative would
offer for lease for each proposed action a maximum of 300 industry-nominated blocks and offer all blocks
that become available for leasing after the industry nomination deadline and before the Final Notice of
Sale (FNOS) is published for that proposed action. The same exclusions described under Alternative A
would apply. The number of blocks offered would be about 25 percent of the blocks estimated to be
offered under an areawide leasing system (Alternative A); it is estimated that this alternative would result
in a 25 percent reduction in the number of blocks leased per proposed action.

Alternative D — No Action: This is the cancellation of one or more proposed WPA lease sales. The
opportunity for development of the estimated 0.242-0.423 BBO and 1.644-2.647 Tcf of gas that could
have resulted from a proposed WPA lease sale would be precluded or postponed. Any potential
environmental impacts resulting from a proposed lease sale would not occur or would be postponed. This
is analyzed in the Draft EIS for the 5-Year Program.

2.2.1.2. Alternatives for Proposed Central Gulf Sales 205, 206, 208, 213, 216, and
222

Alternative A — The Proposed Actions: This alternative would offer for lease all unleased blocks
within the CPA for oil and gas operations (Figure 2-1), with the following exceptions:

(1) blocks that were previously included within the Eastern Planning Area (EPA) and
that are within 100 mi of the Florida coast;

(2) blocks that were previously included within the EPA and that are under an existing
Presidential withdrawal through 2012, as well as subject to annual congressional
moratoria;

(3) blocks that are beyond the U.S. Exclusive Economic Zone in the area known as the
northern portion of the Eastern Gap; and

(4) whole and partial blocks that lie within the 1.4-nmi buffer zone north of the
continental shelf boundary between the U.S. and Mexico, for Sales 205, 206, 208,
and 213 only.
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The CPA sale area encompasses about 58.7 million ac of the CPA’s 66.3 million ac. The estimated
amount of resources projected to be developed as a result of any one proposed CPA lease sale is
0.776-1.292 BBO and 3.236-5.229 Tcf of gas.

Alternative B — The Proposed Actions Excluding the Unleased Blocks Near Biologically Sensitive
Topographic Features: This alternative would offer for lease all unleased blocks in the CPA, as
described for the proposed actions, with the exception of any unleased blocks subject to the Topographic
Features Stipulation.

Alternative C — The Proposed Actions Excluding the Unleased Blocks Within 15 Miles of the
Baldwin County, Alabama, Coast: This alternative would offer for lease all unleased blocks in the CPA,
as described for the proposed actions, with the exception of any unleased blocks within 15 mi of the
Baldwin County, Alabama, coast.

Alternative D — Use of a Nomination and Tract Selection Leasing System: This alternative would
offer for lease for each proposed action a maximum of 1,000 industry-nominated blocks and offer all
blocks that become available for leasing after the industry nomination deadline and before the FNOS is
published for that proposed action. The same exclusions described under Alternative A would apply.
The number of blocks offered would be about 25 percent of the blocks estimated to be offered under an
areawide leasing system (Alternative A); it is estimated that this alternative would result in a 25 percent
reduction in the number of blocks leased per proposed action.

Alternative E — No Action: This alternative is the cancellation of one or more proposed CPA lease
sales. The opportunity for development of the estimated 0.776-1.292 BBO and 3.236-5.229 Tcf of gas
that could have resulted from a proposed CPA lease sale would be precluded or postponed. Any potential
environmental impacts resulting from a proposed lease sale would not occur or would be postponed. This
is analyzed in the Draft EIS for the 5-Year Program.

2.2.2. Mitigating Measures
In 1978, the Council on Environmental Quality (CEQ) defined mitigation as a 5-step process.

e Avoidance—The avoidance of an impact altogether by not taking a certain action or
part of an action.

e Minimization—The minimizing of impacts by limiting the degree or magnitude of
the action and its implementation.

e Restoration—The rectifying of the impact by repairing, rehabilitation, or restoring
the affected environment.

e Maintenance—The reducing or eliminating of the impact over time by preservation
and maintenance operations during the life of the action.

e Compensation—The compensation for the impact by replacing or providing
substitute resources or environments.

2.2.2.1. Proposed Mitigating Measures Analyzed

The potential mitigating measures included for analysis in this EIS were developed as the result of
scoping efforts over a number of years for the continuing OCS Program in the GOM. Four lease
stipulations are proposed for the WPA sales—the Topographic Features Stipulation, the Military Areas
Stipulation, the Operations in the Naval Mine Warfare Area Stipulation, and the Protected Species
Stipulation. Seven lease stipulations are proposed for all the Central Gulf sales—the Topographic
Features Stipulation, the Live Bottom Stipulation, the Military Areas Stipulation, the Evacuation
Stipulation, the Coordination Stipulation, the Blocks South of Baldwin County, Alabama Stipulation, and
the Protected Species Stipulation. These measures will be considered for adoption by the Assistant
Secretary of the Interior for Land and Minerals (ASLM). The analysis of any stipulations as part of
Alternative A does not ensure that the ASLM will make a decision to apply the stipulations to leases that
may result from any proposed lease sale nor does it preclude minor modifications in wording during
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subsequent steps in the prelease process if comments indicate changes are necessary or if conditions
change.

Any stipulations or mitigation requirements to be included in a lease sale will be described in the
Record of Decision for that lease sale. Mitigation measures in the form of lease stipulations are added to
the lease terms and are therefore enforceable as part of the lease. In addition, each exploration and
development plan, as well as any pipeline applications that may result from a lease sale, will undergo a
NEPA review, and additional project-specific mitigations may be applied as conditions of plan approval.
The MMS has the authority to monitor and enforce these conditions, and under 30 CFR 250 Subpart N,
may seek remedies and penalties from any operator that fails to comply with the conditions of permit
approvals, including stipulations and other mitigating measures.

2.2.2.2. Existing Mitigating Measures

Mitigating measures have been proposed, identified, evaluated, or developed through previous MMS
lease sale NEPA review and analysis. Many of these mitigating measures have been adopted and
incorporated into regulations and/or guidelines governing OCS exploration, development, and production
activities. All plans for OCS activities go through rigorous MMS review and approval to ensure
compliance with established laws and regulations. Mitigating measures must be incorporated and
documented in plans submitted to MMS. Operational compliance is enforced through the MMS on-site
inspection program.

Mitigating measures that are a standard part of the MMS program ensure that the operations are
always conducted in an environmentally sound manner (with a zero tolerance of pollution and with every
regulatory effort to minimize any adverse impact of routine operations to the environment), site clearance
procedures to eliminate potential snags to commercial fishing nets and require surveys to detect and avoid
archaeological sites and biologically-sensitive areas such as pinnacles, low-relief live bottoms, and
chemosynthetic communities.

Some MMS-identified mitigating measures are incorporated into OCS operations through cooperative
agreements or efforts with industry and various State and Federal agencies. These mitigating measures
include NOAA Fisheries Service’s Observer Program to protect marine mammals and sea turtles during
explosive removals, regulations on minimum helicopter altitudes to prevent disturbance of wildlife,
labeling operational supplies to track possible sources of accidental debris loss, development of methods
of pipeline landfall to eliminate impacts to barrier beaches, and semiannual beach cleanup events.

2.2.3. Issues

Issues are defined by 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 Guidance on Scoping, April 30, 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 actions.

Selection of environmental and socioeconomic issues to be analyzed was based on the following
criteria:

e issue is identified in CEQ regulations as subject to evaluation;

e the relevant resource/activity was identified through the scoping process or from
comments on past EIS’s;

e the resource/activity may be vulnerable to one or more of the impact-producing
factors (IPF) associated with the OCS Program; a reasonable probability of an
interaction between the resource/activity and IPF should exist; or

o information that indicates a need to evaluate the potential impacts to a
resource/activity has become available.
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2.2.3.1. Issues to be Analyzed

The following issues relate to potential IPF’s and the resources and activities that could be affected by
OCS exploration, development, production, and transportation activities.

Accidental Events: Concerns were raised related to the potential impact of oil spills on the marine
and coastal environments specifically regarding the potential effects of oil spills on tourism, emergency
response capabilities, spill prevention, effect of winds and currents on the transport of oil spills, accidental
discharges from both deepwater blowouts and pipeline ruptures, and oil spills resulting from past and
future hurricanes. Other concerns raised over the years of scoping were the fate and behavior of oil spills,
availability and adequacy of oil-spill containment and cleanup technologies, oil-spill cleanup strategies,
impacts of various oil-spill cleanup methods, effects of weathering on oil spills, toxicological effects of
fresh and weathered oil, air pollution associated with spilled oil, and short-term and long-term impacts of
oil on wetlands.

Drilling Fluids and Cuttings: Specific concerns related to drilling fluids include mercury, synthetic-
based drilling fluids (SBF) and large volumes of industrial chemicals necessary for deepwater drilling
operations, and potential for persistence of drilling muds and cuttings. Other concerns raised over the
years of scoping were potential smothering of benthic communities by offshore disposal of drilling fluids
and cuttings, the use and disposal of drilling fluids include potential spills of oil-based drilling fluids
(OBF), onshore disposal of OBF, the fate and effects of SBF’s in the marine environment, and the
potential toxic effects or bioaccumulation of trace metals in drilling fluids discharged into the marine
environment.

Visual and Aesthetic Interference: Lighting was raised as a specific concern. Concerns raised over
the years of scoping were the potential effects of the presence of drilling rigs and platforms, service
vessels, helicopters, trash and debris, and flaring on visual aesthetics.

Air Emissions: The potential effects of emissions of combustion gases from platforms, drill rigs,
service vessels, and helicopters have been raised as an issue over the years of scoping. Also under
consideration are the flaring of produced gases during extended well testing and the potential impacts of
transport of production with associated H,S.

Water Quality Degradation: Issues related to water quality degradation raised over the years of
scoping most often were associated with operational discharges of drilling muds and cuttings, produced
waters, and domestic wastes. Water quality issues also included concerns related to impacts from
sediment disturbance, petroleum spills and blowouts, and discharges from service vessels.

Other Wastes: Other concerns raised over the years of scoping include storage and disposal of trash
and debris, and trash and debris on recreational beaches.

Structure and Pipeline Emplacement: Some of the issues raised over the years of scoping related to
structure and pipeline emplacement are bottom area disturbances from bottom-founded structures or
anchoring, sediment displacement related to pipeline burial, space-use conflicts, and the vulnerability of
offshore pipelines to damage that could result in hydrocarbon spills or H,S leaks.

Platform Removals: Concerns raised over the years of scoping about the abandonment of operations
include how a platform is removed, potential impacts of explosive removals on marine organisms,
remaining operational debris snagging fishing nets, and site clearance procedures.

OCS-Related Support Services, Activities, and Infrastructure: Specific issues were damage to coastal
infrastructure by Hurricanes Katrina and Rita, and the vulnerability of coastal infrastructure to damage
from future hurricanes. Concerns raised over the years of scoping include activities related to the shore-
base support of the Development and Production Plan include vessel and helicopter traffic and emissions,
construction or expansion of navigation channels or onshore infrastructure, maintenance and use of
navigation channels and ports, and deepening of ports.

Sociocultural and Socioeconomic: Many concerns have focused on the potential impacts to coastal
communities including demands on public services and tourism. Issues raised over the years of scoping
include impacts on employment, population fluctuations, effects on land use impacts to low-income or
minority populations, and cultural impacts.

OCS Qil and Gas Infrastructure:  Specific issues were damage to offshore infrastructure by
Hurricanes Katrina and Rita, and the vulnerability of offshore infrastructure to damage from future
hurricanes.
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Other Issues: Many other issues have been identified. Several of these issues are subsets or
variations of the issues listed above. All are taken under advisement and are considered in the analyses, if
appropriate. Additional issues raised during the years of scoping are new and unusual technologies, noise
from platforms, vessels, helicopters, and seismic surveys; turbidity as a result of seafloor disturbance or
discharges; mechanical damage to biota and habitats; and multiple-use conflicts.

Resource Topics Analyzed in the EIS: The analyses in Chapters 4.2, 4.4, and 4.5 address the issues
and concerns identified above under the following resource topics:

—Air Quality —Fish Resources and Essential Fish Habitat
—Alabama, Choctawhatchee, St. Andrew, —Gulf Sturgeon
and Perdido Key Beach Mice —Human Resources and Land Use
—Archaeological Resources (Historic and —Live Bottoms (Pinnacle Trend)
Prehistoric) —Marine Mammals
—Coastal Barrier Beaches and Associated —Recreational Fishing
Dunes —Recreational Resources (Beach Use, Visual
—Coastal and Marine Birds Aesthetics, and Tourism)
—Commercial Fisheries —Sea Turtles
—Continental Shelf Benthic Resources (Live- —Submerged Vegetation
Bottom and Topographic Features) —Topographic Features
—Continental Slope and Deepwater —Water Quality (Coastal and Marine)
Resources (Chemosynthetic and —Wetlands

Nonchemosynthetic Communities)
2.2.3.2. Issues Considered but Not Analyzed

As previously noted, the Council on Environmental Quality’s (CEQ’s) regulations for implementing
NEPA instruct agencies to adopt an early process (termed “scoping”) for determining the scope of issues
to be addressed and for identifying significant issues related to a proposed action. As part of this scoping
process, agencies shall identify and eliminate from detailed study the issues that are not significant to the
proposed action or have been covered by prior environmental review.

Through our scoping efforts, numerous issues and topics were identified for consideration in the EIS
for the proposed 2007-2012 Western and Central lease sales. After careful evaluation and study, the
following categories were considered not to be significant issues related to the proposed actions or that
have been covered by prior environmental review.

Program and Policy Issues

Comments and concerns that relate to program and policy are issues under the direction of the
Department of the Interior and/or MMS, and their guiding regulations, statutes, and laws. The comments
and concerns related to program and policy issues are not considered to be specifically related to the
proposed actions and are forwarded to the appropriate program offices for their consideration.
Programmatic issues including expansion of the sale areas, administrative boundaries, and royalty relief
have been considered in the preparation of the Draft EIS for the 5-Year Program.

Revenue Sharing

A number of comments were received from State and local governments, interest groups, and the
general public stating that locally affected communities should receive an increased share of revenues
generated by the OCS oil and gas leasing program. This increased revenue would act as mitigation of
OCS-related impacts to coastal communities including impacts to LA Hwy 1 and Lafourche Parish,
Louisiana, from OCS-related activity at Port Fourchon. Comments and concerns that relate to the use and
distribution of revenues are issues under the direction of the Congress of the U.S. or the Department of
the Interior, and their guiding regulations, statutes, and laws.

The MMS distributes revenues collected from Federal mineral leases to special-purpose funds
administered by Federal agencies; to States; and to the General Fund of the U.S. Department of the
Treasury. Legislation and regulations provide formulas for the disbursement of these revenues. Current
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distribution of revenues is discussed in Chapter 3.3.5.2. Congress is currently reviewing legislation that
would modify the distribution of revenues generated by the OCS oil and gas leasing program.
The socioeconomic benefits and impacts to local communities are analyzed in Chapter 4 of this EIS.

2.3. PROPOSED WESTERN GULF LEASE SALES 204, 207, 210, 215, AND 218
2.3.1. Alternative A— The Proposed Actions

2.3.1.1. Description

Alternative A would offer for lease all unleased blocks within the WPA for oil and gas operations
(Figure 2-1), with the following exceptions:

(1) whole and partial blocks within the boundary of the Flower Garden Banks National
Marine Sanctuary; and

(2) whole and partial blocks that lie within the 1.4-nmi buffer zone north of the
continental shelf boundary between the U.S. and Mexico, for Sales 204, 207, 210,
and 215 only.

The WPA encompasses about 28.7 million ac. The estimated amount of resources projected to be
developed as a result of any one proposed WPA lease sale is 0.242-0.423 BBO and 1.644-2.647 Tcf of
gas.

The analyses of impacts summarized below and described in detail in Chapters 4.2.1 and 4.4 are
based on the development scenario, which is a set of assumptions and estimates on the amounts,
locations, and timing for OCS exploration, development, and production operations and facilities, both
offshore and onshore. A detailed discussion of the development scenario and major related impact-
producing factors is included in Chapters 4.1.1, 4.1.2, and 4.3.

2.3.1.2. Summary of Impacts

Air Quality

Emissions of pollutants into the atmosphere from the activities associated with the proposed action
are projected to have minimal impacts to onshore air quality because of the prevailing atmospheric
conditions, emission heights, emission rates, and the distance of these emissions from the coastline.
Emissions from proposed-action activities are expected to be well within the NAAQS. A proposed action
would have only a small effect on ozone levels in 0zone nonattainment areas and would not interfere with
the States’ schedule for compliance with the NAAQS. The OCD modeling results show that increases in
onshore annual average concentrations of NO,, SOy, and PMyj are estimated to be less than the maximum
increases allowed in the Prevention of Significant Deterioration (PSD) Class Il areas.

Accidents involving high concentrations of H,S could result in deaths as well as environmental
damage. Other emissions of pollutants into the atmosphere from accidental events as a result of a
proposed action are not projected to have significant onshore air quality because of the prevailing
atmospheric conditions, emissions height, emission rates, and the distance of these emissions from the
coastline. These emissions are not expected to have concentrations that would change onshore air quality
classifications.

Water Quality

Coastal Waters

The primary impacting sources to water quality in coastal waters are point-source and storm water
discharges from support facilities, vessel discharges, and nonpoint-source runoff. The impacts to coastal
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water quality from a proposed action should be minimal as long as all existing regulatory requirements
are met.

The ability of coastal waters to assimilate spilled oil is affected by the shallowness of the
environment. Large volumes of water are not available to dilute suspended oil droplets and dissolved
constituents. Since oil does not mix with water and is usually less dense, most of the oil forms a slick at
the surface. Small droplets in the water may adhere to suspended sediment and be removed from the
water column. Oil contains toxic aromatic compounds such as benzene, toluene, xylenes, naphthalenes,
and polynuclear aromatic hydrocarbons, which are soluble to some extent in water. The effect of these
compounds on water quality depends on the circulation in the coastal environment, the composition of the
spilled oil, and the length of time the oil is in contact with the water. Oil may also penetrate sand on the
beach or be trapped in wetlands, where it can be re-released into the water some time after the initial spill.

Marine Waters

During exploratory activities, the primary impacting sources to marine water quality are discharges of
drilling fluids and cuttings. During installation activities, the primary impacting sources to water quality
are sediment disturbance and turbidity. Impacting discharges during production activities are produced
water and supply-vessel discharges. Regulations are in place to limit the levels of contaminants in these
discharges. During platform removal, sediment disturbance, gaseous by-products of explosives or
abrasive grit from cuttings are the impacting discharges. Impacts to marine waters from a proposed
action should be minimal as long as regulatory requirements are followed.

Smaller spills (<1,000 bbl) are not expected to significantly impact water quality in marine and
coastal waters. Larger spills, however, could impact water quality especially in coastal waters. Chemical
spills, the accidental release of SBF, and blowouts are expected to have temporary localized impacts on
water quality.

Sensitive Coastal Environments

Coastal Barrier Beaches and Associated Dunes

In summary, effects to coastal barrier beaches and associated beaches from pipeline emplacements,
navigation channel use and dredging, and construction or continued use of infrastructure in support of a
proposed action are expected to be restricted to temporary and localized disturbances. The 0-1 gas
processing plants and 0-1 pipeline landfalls projected in support of a proposed action are not expected to
cause significant impacts to barrier beaches because of the use of nonintrusive installation methods.
Existing facilities originally built inland may, through natural erosion and shoreline recession, be located
in the barrier beach and dune zone and contribute to erosion there. A proposed action may contribute to
the continued use of such facilities.

Maintenance dredging of barrier inlets and bar channels is expected to occur, which combined with
channel jetties, generally causes minor and very localized impacts on adjacent barrier beaches downdrift
of the channel due to sediment deprivation. Based on use, a proposed action would account for a very
small percentage of these impacts, which would occur whether a proposed action is implemented or not.

In conclusion, a proposed action is not expected to adversely alter barrier beach configurations
significantly beyond existing, ongoing impacts in very localized areas downdrift of artificially jettied and
maintained channels. A proposed action may extend the life and presence of facilities in eroding areas,
which can accelerate erosion there. Strategic placement of dredged material from channel maintenance,
channel deepening, and related actions can mitigate adverse impacts upon those localized areas.

Should a spill contact a barrier beach, oiling is expected to be light and sand removal during cleanup
activities minimized. No significant impacts to the physical shape and structure of barrier beaches and
associated dunes are expected to occur as a result of a proposed action.

Wetlands

A proposed action in the WPA is projected to contribute to the construction of 0-1 new onshore
pipelines. Modern pipelaying techniques and mitigations would be used for such a project and thus, the
projected impact to wetlands from pipeline emplacement is expected to be negligible. As a secondary
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impact, some wetlands could potentially be converted to open water by continued widening of existing
pipeline and navigational canals.

Maintenance dredging of navigation channels related to a proposed action is expected to occur with
minimal impacts. Alternative dredged-material disposal methods can be used to enhance and create
coastal wetlands.

Deepening an existing channel to accommodate larger service vessels may occur within the
previously described environment(s) and could generate the creation of a small area of wetland that would
be attributable to a proposed action.

Overall, activities associated with a proposed action in the WPA are expected to cause negligible to
low impacts to wetlands. Secondary impacts to wetlands caused by existing pipeline and vessel traffic
corridors will continue to cause landloss. However, their broad and diffuse distribution over coastal
Texas makes it difficult to distinguish these impacts from other ongoing, non-OCS-related impacts to
wetlands.

Offshore oil spills resulting from a proposed action are not expected to damage significantly any
wetlands along the Gulf Coast. However, if an inland oil spill related to a proposed action occurs, some
impact to wetland habitat would be expected. Although the impact may occur generally over coastal
regions, the impact has the highest probability of occurring in Galveston County and Matagorda County,
Texas, in the vicinities where WPA oil is handled, and in and around Plaguemines and St. Bernard
Parishes, Louisiana in the CPA.

Although the probability of occurrence is low, the greatest threat to wetland habitat is from an inland
spill resulting from a vessel accident or pipeline rupture. While a resulting slick may cause minor impacts
to wetland habitat and surrounding seagrass communities, the equipment and personnel used to clean up a
slick over the impacted area may generate the greatest impacts to the area. Associated foot traffic may
work oil farther into the sediment than would otherwise occur. Close monitoring and restrictions on the
use of bottom-disturbing equipment would be needed to avoid or minimize those impacts. Overall,
impacts to wetland habitats from an oil spill associated with activities related to a proposed action would
be expected to be low and temporary.

Seagrass Communities

Most seagrass communities located within a WPA proposed action are located behind the barrier
islands. These are sparsely distributed in bays and estuaries along coastal Texas, including the Laguna
Madre of Tamaulipas, Mexico. Because of the location of most seagrass communities, inshore oil spills
pose the greatest threat. The potential impacts from oil spills are discussed in Chapter 4.4.2.3.

Pipeline construction in coastal waters would temporarily elevate turbidity in nearby submerged
vegetation beds, depending upon currents. If constructed, the pipeline landfall would temporarily elevate
turbidity in submerged vegetation beds near the pipeline routes. The COE and State permit requirements
are expected to require pipeline routes that avoid beds of high-salinity, submerged vegetation and to
reduce turbidity impacts to within tolerable limits. Therefore, impacts to submerged vegetation by
pipeline installation are projected to be very small and short term. Table 4-9 lists the projected number of
additional OCS pipeline landfalls and their inshore lengths to be constructed as a result of a WPA
proposed action.

After bottom sediments are disturbed by pipeline installation, they will be generally more easily
suspended by storms than before the disturbance. In estuaries, this increase is not projected to be a
problem. Due to tidal flushing, this increased turbidity is projected to be below significant levels and to
continue after storms for up to one month.

Beds of submerged vegetation within a navigation channel’s area of influence will have already
adjusted their bed configurations in response to turbidity generated there. Very little, if any, damage
would then occur as a result of typical channel traffic. Generally, propwash will not resuspend sediments
in navigation channels beyond pre-project conditions.

Depending upon the submerged plant species involved, narrow scars in dense portions of the beds
will take 1-7 years to recover. Scars through sparser areas will take 10 years or more to recover. The
broader the scar, the longer the recovery period. Extensive damage to a broad area or damage to an
already stressed area may never be corrected.
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Maintenance dredging will not have a substantial impact on existing seagrass habitat given that no
new channels are expected to be dredged as a result of a WPA proposed action.

Should a spill >1,000 bbl occur offshore from activities resulting from a proposed action, the seagrass
communities with the highest probabilities of contact within 10 days would be those located within
Matagorda County, Texas, for a proposed action in the WPA and Plaguemines Parish, Louisiana, for a
proposed action in the CPA.

Because of the location of most submerged aquatic vegetation, inshore spills pose the greatest threat
to them. Such spills may result from either vessel collisions that release fuel and lubricants or from
pipelines that rupture. If an oil slick settles into a protective embayment where seagrass beds are found,
shading may cause reduced chlorophyll production; shading for more than about 2 weeks could cause
thinning of leaf density. Under certain conditions, a slick could reduce dissolved oxygen in an
embayment and cause stress to the bed and associated organisms due to reduced oxygen conditions.
These light and oxygen problems can correct themselves once the slick largely vacates the embayment
and light and oxygen levels are returned to pre-slick conditions.

Increased water turbulence due to storms or vessel traffic will break apart the surface sheen and
disperse some oil into the water column, as well as increase suspended particle concentration, which will
adsorb to the dispersed oil. Typically, these situations will not cause long-term or permanent damage to
the seagrass beds, although some dieback of leaves is projected for one growing season. No permanent
loss of seagrass is projected to result from oil contact, unless an unusually low tidal event allows direct
contact between the slick and vegetation. The greatest danger under the more probable circumstances is a
reduction, for up to 2 years, of the diversity or population of epifauna and benthic fauna found in seagrass
beds.

Although the probability of their occurrence is low, the greatest threat to inland, seagrass
communities would be from an inland spill resulting from a vessel accident or pipeline rupture. Although
a resulting slick may cause minor impacts to the bed, equipment and personnel used to clean up a slick
over shallow seagrass beds may generate the greatest direct impacts to the area. Associated foot traffic
may work oil farther into the sediment than would otherwise occur. Scarring may occur if an oil slick is
cleaned up over a shallow submerged aquatic vegetation bed where vessels, booms, anchors, and
personnel on foot would be used and scar the bed. Close monitoring and restrictions on the use of
bottom-disturbing equipment would be needed to avoid or minimize those impacts.

Sensitive Offshore Benthic Resources

Topographic Features

The proposed Topographic Features Stipulation could prevent most of the potential impacts on live-
bottom communities from bottom-disturbing activities (structure removal and emplacement) and
operational discharges. Recovery from impact incidences of operational discharges would take place
within 10 years.

The proposed Topographic Features Stipulations will assist in preventing most of the potential
topographic feature communities from blowouts and surface and subsurface oil spills. Recovery from
incidences of impacts from blowouts would take place within 10 years.

Contact with spilled oil would cause lethal and sublethal effects in benthic organisms. The oiling of
benthic organisms is not likely because the proposed Topographic Features Stipulations would keep
subsurface sources of spills away from the immediate vicinity of topographic features. In the unlikely
event that oil from a subsurface spill would reach the biota of a topographic feature, the effects would be
primarily sublethal for adult sessile biota, including coral colonies in the case of the Flower Garden
Banks, and there would be limited incidences of mortality. The recovery of harmed benthic communities
could take more than 10 years.

Chemosynthetic Deepwater Benthic Communities

Chemosynthetic communities are susceptible to physical impacts from structure placement (including
templates or subsea completions), anchoring, and pipeline installation. The provisions of NTL 2000-G20
greatly reduce the risk of these physical impacts by requiring avoidance of potential chemosynthetic
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communities identified on required geophysical survey records or by requiring photodocumentation to
establish the absence of chemosynthetic communities prior to approval of the structure emplacement.

If the presence of a high-density community were missed using existing procedures, potentially
severe or catastrophic impacts could occur due to raking of the sea bottom by anchors and anchor chains
and partial or complete burial by muds and cuttings associated with pre-riser discharges or some types of
riserless drilling. Variations in the dispersal and toxicity of synthetic-based drilling fluids may contribute
to the potential areal extent of these impacts. The severity of such an impact is such that there would be
incremental losses of productivity, reproduction, community relationships, and overall ecological
functions of the community, and incremental damage to ecological relationships with the surrounding
benthos.

Studies indicate that periods as long as hundreds of years are required to reestablish a seep
community once it has disappeared (depending on the community type), although it may reappear
relatively quickly once the process begins, as in the case of a mussel community. Tube-worm
communities may be the most sensitive of all communities because of the combined requirements of hard
substrate and active hydrocarbon seepage. Mature tube-worm bushes have been found to be several
hundred years old. There is evidence that substantial impacts on these communities would permanently
prevent reestablishment in the same locations.

A proposed action in the WPA is expected to cause little damage to the ecological function or
biological productivity of the widespread, low-density chemosynthetic communities. The rarer, widely
scattered, high-density, Bush Hill-type chemosynthetic communities could experience very minor (if any)
impacts from drilling discharges or resuspended sediments located at more than 1,500 ft away as required
by NTL 2000-G20.

Chemosynthetic communities could be susceptible to physical impacts from a blowout depending on
bottom-current conditions. The provisions of NTL 2000-G20 greatly reduce the risk of these physical
impacts by requiring avoidance of potential chemosynthetic communities identified on required
geophysical survey records or by requiring photodocumentation to establish the absence of
chemosynthetic communities prior to approval of the structure emplacement.

Studies indicate that periods as long as hundreds of years are required to reestablish a seep
community once it has disappeared (depending on the community type). There is evidence that
substantial impacts on these communities would permanently prevent reestablishment, particularly if hard
substrate required for recolonization was buried by resuspended sediments from a blowout.

Potential accidental impacts from the proposed actions are expected to cause little damage to the
ecological function or biological productivity of the widespread, low-density chemosynthetic
communities. The rarer, widely scattered, high-density, Bush Hill-type chemosynthetic communities
located at more than 1,500 ft away from a blowout could experience minor impacts from resuspended
sediments.

Nonchemosynthetic Deepwater Benthic Communities

Some impact to soft-bottom benthic communities from drilling and production activities would occur
as a result of physical impact from structure placement (including templates or subsea completions),
anchoring, and installation of pipelines regardless of their locations. Megafauna and infauna communities
at or below the sediment/water interface would be impacted from the muds and cuttings normally
discharged at the seafloor at the start of every new well prior to riser installation. The impact from muds
and cuttings discharged at the surface are expected to be low in deep water. Drilling muds would not be
expected to reach the bottom beyond a few hundred meters from the surface-discharge location, and
cuttings would be dispersed. Even in situations where substantial burial of typical benthic infaunal
communities occurred, recolonization from populations from neighboring soft bottom substrate would be
expected over a relatively short period of time for all size ranges of organisms, in a matter of days for
bacteria and probably less than one year for most all macrofauna species.

Deepwater coral habitats and other potential hard-bottom communities not associated with
chemosynthetic communities appear to be relatively rare. These unique communities are distinctive and
similar in nature to protected pinnacles and topographic features on the continental shelf. Any hard
substrate communities located in deep water would be particularly sensitive to impacts from OCS
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activities. Impacts to these sensitive habitats could permanently prevent recolonization with similar
organisms requiring hard substrate.

A proposed action in the WPA is expected to cause little damage to the ecological function or
biological productivity of the widespread, typical deep-sea benthic communities. Impacts to other hard
bottom communities are expected to be avoided as a consequence of the application of the existing NTL
2000-G20 for chemosynthetic communities. The same geophysical conditions associated with the
potential presence of chemosynthetic communities also results in hard carbonate substrate that is
generally avoided.

Accidental events resulting from the proposed actions are expected to cause little damage to the
ecological function or biological productivity of the widespread, typical, deep-sea benthic communities.
Some impact to benthic communities would occur as a result of impact from an accidental blowout.
Megafauna and infauna communities at or below the sediment/water interface would be impacted by the
physical disturbance of a blowout or by burial from resuspended sediments. Even in situations where
substantial burial of typical benthic communities occurred, recolonization from populations from
neighboring substrate would be expected over a relatively short period of time for all size ranges of
organisms, in a matter of hours to days for bacteria and probably less than one year for most all
macrofauna species.

Deepwater coral habitats and other potential hard-bottom communities not associated with
chemosynthetic communities will likely be avoided as a consequence of the application of NTL
2000-G20 and the similar geophysical signatures (hard bottom) indicating the potential presence of
chemosynthetic communities.

Accidental events from the proposed actions are expected to cause little damage to the ecological
function or biological productivity of the widespread, typical, deep-sea benthic communities.

Marine Mammals

Small numbers of marine mammals could be killed or injured by a chance collision with a service
vessel; however, current MMS requirements and guidelines for vessel operation in the vicinity of
protected species should minimize this risk (i.e., the proposed Protected Species Lease Stipulation and
NTL 2003-G10).

Marine mammal ingestion of industry-generated debris is a concern. Sperm whales may be
particularly at risk because of their suspected feeding behavior involving cruising along the bottom with
their mouth open. Entanglement in debris could have serious consequences. A sperm whale could suffer
diminished feeding and reproductive success, and potential injury, infection, and death from entanglement
in discarded packing materials or debris. Industry has made good progress in debris management on
vessels and offshore structures in the last several years. The debris awareness training, instruction, and
placards required by the proposed Protected Species Lease Stipulation and NTL 2003-G11 should greatly
minimize the amount of debris that is accidentally lost overboard by offshore personnel.

There is no conclusive evidence whether anthropogenic noise has or has not caused long-term
displacements of, or reductions in, marine mammal populations. Noise associated with a proposed action,
including drilling noise, aircraft, and vessels, may affect marine mammals by eliciting a startle response
or masking other sounds. However, many of the industry-related sounds are believed to be out of, or on
the limits of, marine mammal hearing, and the sounds are also generally temporary. The continued
presence of sperm whales in close proximity to some of the deepwater structures in the GOM tends to rule
out concerns of permanent displacement from disturbance.

Seismic operations have the potential to harm marine mammals in close proximity to firing airgun
arrays. The proposed protected species lease stipulations and the several mitigations, including onboard
observers and airgun shut-downs for whales in the exclusion zone, included in NTL 2004-G01
(“Implementation of Seismic Survey Mitigation Measures and Protected Species Observer Program”)
minimize the potential of harm from seismic operations to marine mammals.

Marine mammal death or injury is not expected from explosive structure removal operations.
Existing mitigations and those recently developed for structures placed in oceanic waters should continue
to minimize adverse effects to marine mammals from these activities.
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Contaminants in waste discharges and drilling muds might indirectly affect marine mammals through
food-chain biomagnification. Although the scope and magnitude of such effects are not known, direct or
indirect effects are not expected to be lethal.

Routine activities related to a proposed action, particularly when mitigated as required by MMS, are
not expected to have long-term adverse effects on the size and productivity of any marine mammal
species or population endemic to the northern GOM.

Accidental blowouts, oil spills, and spill-response activities resulting from a proposed action have the
potential to impact marine mammals in the GOM. Characteristics of impacts (i.e., acute vs. chronic
impacts) depend on the magnitude, frequency, location, and date of accidents, characteristics of spilled
oil, spill-response capabilities and timing, and various meteorological and hydrological factors.
Populations of marine mammals in the northern Gulf will be exposed to residuals of oils spilled as a result
of a proposed action during their lifetimes. Chronic or acute exposure may result in harassment, harm, or
mortality to marine mammals occurring in the northern Gulf. Marine mammals made no apparent attempt
to avoid spilled oil in some cases (e.g., Smultea and Wirsig, 1995); however, marine mammals have been
observed apparently detecting and avoiding slicks in other reports (e.g., Geraci and St. Aubin, 1987).
Exposure to hydrocarbons persisting in the sea following the dispersal of an oil slick is likely to result in
sublethal impacts (e.g., decreased health, reproductive fitness, and longevity; and increased vulnerability
to disease) to marine mammals.

Sea Turtles

Routine activities resulting from a proposed action have the potential to harm sea turtles. These
animals could be impacted by the degradation of water quality resulting from operational discharges;
noise generated by seismic exploration, helicopter and vessel traffic, platforms, and drillships; vessel
collisions; and marine debris generated by service vessels and OCS facilities. Lethal effects are most
likely to be from chance collisions with OCS service vessels and ingestion of plastic materials. Most
OCS activities are expected to have sublethal effects.

Contaminants in waste discharges and drilling muds might indirectly affect sea turtles through food-
chain biomagnification but there is uncertainty concerning the possible effects. Rapid dilution of the
discharges should minimize impact. Chronic sublethal effects (e.g., stress) resulting in persistent
physiological or behavioral changes and/or avoidance of impacted areas from noise disturbance could
cause declines in survival or fecundity, and result in population declines; however, such declines are not
expected. The required seismic operation mitigations, particularly clearance of the impact area of sea
turtles and marine mammals prior to ramp-up, and the subsequent gradual ramping up of the airguns,
should minimize the impact of rapid onset of, and close proximity to, very loud noise. Vessel traffic is a
serious threat to sea turtles. Diligence on the part of vessel operators as encouraged by the vessel strike
mitigations should minimize vessel/sea turtle collisions. Actual sea turtle impacts from explosive
removals in recent years have been small. The updated pre- and post-detonation mitigations should insure
that injuries remain extremely rare. Greatly improved handling of waste and trash by industry, along with
the annual awareness training required by the marine debris mitigations, is decreasing the plastics in the
ocean and minimizing the devastating effects on sea turtles. The routine activities of a proposed action
are unlikely to have significant adverse effects on the size and recovery of any sea turtle species or
population in the GOM.

Accidental blowouts, oil spills, and spill-response activities resulting from a proposed action have the
potential to impact small to large numbers of sea turtles in the GOM, depending on the magnitude and
frequency of accidents, the ability to respond to accidents, the location and date of accidents, and various
meteorological and hydrological factors. Populations of sea turtles in the northern Gulf will be exposed
to residuals of oils spilled as a result of a proposed action during their lifetimes. Chronic or acute
exposure may result in the harassment, harm, or mortality to sea turtles occurring in the northern Gulf. In
most foreseeable cases, exposure to hydrocarbons persisting in the sea following the dispersal of an oil
slick will result in sublethal impacts (e.g., decreased health, reproductive fitness, and longevity; and
increased vulnerability to disease) to sea turtles. Sea turtle hatchling exposure to, fouling by, or
consumption of tarballs persisting in the sea following the dispersal of an oil slick by would likely be
fatal.
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Coastal and Marine Birds

The majority of effects resulting from a proposed action in the WPA on endangered/threatened and
nonendangered/nonthreatened coastal and marine birds are expected to be sublethal: behavioral effects,
sublethal exposure to or intake of OCS-related contaminants or discarded debris, temporary disturbances,
and displacement of localized groups from impacted habitats. Chronic sublethal stress, however, is often
undetectable in birds. As a result of stress, individuals may weaken, facilitating infection and disease;
then migratory species may not have the strength to reach their destination. No significant habitat
impacts are expected to occur directly from routine activities resulting from a proposed action. Secondary
impacts from pipeline and navigation canals to coastal habitats will occur over the long-term and may
ultimately displace species from traditional sites to alternative sites.

Oil spills from a proposed action pose the greatest potential direct and indirect impacts to coastal and
marine birds. Birds that are heavily oiled are usually killed. If physical oiling of individuals or local
groups of birds occurs, some degree of both acute and chronic physiological stress associated with direct
and secondary uptake of oil would be expected. Small coastal spills, pipeline spills, and spills from
accidents in navigated waterways can contact and affect the different groups of coastal and marine birds,
most commonly marsh birds, waders, waterfowl, and certain shorebirds. Lightly oiled birds can sustain
tissue and organ damage from oil ingested during feeding and grooming or from oil that is inhaled. Stress
and shock enhance the effects of exposure and poisoning. Low levels of oil could stress birds by
interfering with food detection, feeding impulses, predator avoidance, territory definition, homing of
migratory species, susceptibility to physiological disorders, disease resistance, growth rates, reproduction,
and respiration. Reproductive success can be affected by the toxins in oil. Indirect effects occur by
fouling of nesting habitat, and displacement of individuals, breeding pairs, or populations to less
favorable habitats.

Dispersants used in spill cleanup activity can have toxic effects similar to oil on the reproductive
success of coastal and marine birds. The, air, vehicle, and foot traffic that takes place during shoreline
clean up activity can disturb nesting populations and degrade or destroy habitat.

Fish Resources and Essential Fish Habitat

It is expected that coastal and marine environmental degradation from a proposed action would have
little effect on fish resources or EFH. The impact of coastal and marine environmental degradation is
expected to cause an undetectable decrease in fish resources or in EFH. Fish resources and EFH are
expected to recover from more than 99 percent, but not all, of the expected coastal and marine
environmental degradation. Fish populations, if left undisturbed, will regenerate in one generation, but
any loss of wetlands as EFH would be permanent.

Offshore live bottoms will experience little or no impact. Live bottoms within No Activity Zones
will be completely avoided by all impacting activities. Offshore discharges and subsequent changes to
marine water quality will be regulated by NPDES permits. At the expected level of impact, the resultant
influence on fish resources and EFH would be negligible and indistinguishable from natural population
variations.

Activities such as pipeline trenching and OCS discharge of drilling muds and produced water would
cause negligible impacts and would not deleteriously affect fish resources or EFH. At the expected level
of impact, the resultant influence on fish resources would cause less than a 1 percent change in fish
populations or EFH. As a result, there would be little disturbance to fish resources or EFH.

Additional hard substrate habitat provided by structure installation in areas where natural hard bottom
is rare will tend to increase fish populations. Removal of these structures will eliminate that habitat
except when decommissioning results in platforms being used as artificial reef material. This practice is
expected to increase over time.

A proposed action is expected to result in less than a 1 percent decrease in fish resources and/or
standing stocks or in EFH. It would require one generation for fish resources to recover from 99 percent
of the impacts. Recovery from the loss of wetlands habitat would probably not occur.

Law and Hellou (1999) make a clear summary stating, “Accidents and spillages are an inevitable
consequence of the worldwide transport of crude oil and refined petroleum products by sea.” They also
add that the number of major spills occurring each year has decreased since the 1970’s. Accidental events
resulting from oil and gas development in a proposed action area of the GOM have the potential to cause
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some detrimental effects on fisheries and commercial fishing practices. A subsurface blowout would
have a negligible effect on GOM fish resources or commercial fishing. If spills due to a proposed action
were to occur in open waters of the OCS proximate to mobile adult finfish or shellfish, the effects would
likely be nonfatal and the extent of damage would be reduced due to the capability of adult fish and
shellfish to avoid a spill, to metabolize hydrocarbons, and to excrete both metabolites and parent
compounds. The effect of proposed-action-related oil spills on fish resources and commercial fishing is
expected to cause less than a 1 percent decrease in standing stocks of any population, commercial fishing
efforts, landings, or value of those landings. Historically, there have been no oil spills of any size that
have had a long-term impact on fishery populations. Any affected commercial fishing activity would
recover within 6 months. There is no evidence at this time that commercial fisheries in the GOM have
been adversely affected on a regional population level by spills or chronic contamination.

At the expected level of impact, the resultant influence on fish populations and commercial fishing
activities from a proposed action would be negligible and indistinguishable from variations due to natural
causes. It is expected that coastal environmental degradation from a proposed action would have little
effect on fish resources or EFH; however, wetland loss could occur due to a petroleum spill contacting
inland areas.

Commercial Fishing

Activities such as seismic surveys and pipeline trenching will cause negligible impacts and will not
deleteriously affect commercial fishing activities. Seismic surveys are not expected to cause long-term or
permanent displacement of any listed species from critical habitat/preferred habitat or to result in
destruction or adverse modification of critical habitat or essential fish habitat. Operations such as
production platform emplacement, underwater OCS impediments, and explosive platform removal, will
cause slightly greater impacts on commercial fishing. At the expected level of impact, the resultant
influence on commercial fishing will be indistinguishable from variations due to natural causes. As a
result, there would be very little impact on commercial fishing. A proposed action is expected to result in
less than a 1 percent change in activities, in pounds landed, or in the value of landings. It will require less
than six months for fishing activity to recover from any impacts.

Law and Hellou (1999) make a clear summary stating, “Accidents and spillages are an inevitable
consequence of the worldwide transport of crude oil and refined petroleum products by sea.” They also
add that the number of major spills occurring each year has decreased since the 1970’s. Accidental events
resulting from oil and gas development in a proposed action area of the GOM have the potential to cause
some detrimental effects on fisheries and commercial fishing practices. A subsurface blowout would
have a negligible effect on GOM fish resources or commercial fishing. If spills due to a proposed action
were to occur in open waters of the OCS proximate to mobile adult finfish or shellfish, the effects would
likely be nonfatal and the extent of damage would be reduced due to the capability of adult fish and
shellfish to avoid a spill, to metabolize hydrocarbons, and to excrete both metabolites and parent
compounds. The effect of proposed-action-related oil spills on fish resources and commercial fishing is
expected to cause less than a 1 percent decrease in standing stocks of any population, commercial fishing
efforts, landings, or value of those landings. Historically, there have been no oil spills of any size that
have had a long-term impact on fishery populations. Any affected commercial fishing activity would
recover within 6 months. There is no evidence at this time that commercial fisheries in the GOM have
been adversely affected on a regional population level by spills or chronic contamination.

At the expected level of impact, the resultant influence on fish populations and commercial fishing
activities from a proposed action would be negligible and indistinguishable from variations due to natural
causes. It is expected that coastal environmental degradation from a proposed action would have little
effect on fish resources or EFH; however, wetland loss could occur due to a petroleum spill contacting
inland areas.

Recreational Fishing

The development of oil and gas in the proposed lease sale area could attract additional recreational
fishing activity to structures installed on productive leases. Each structure placed in the GOM to produce
oil or gas would function as a de facto artificial reef, attract sport fish, and improve fishing prospects in
the immediate vicinity of platforms. This impact would last for the life of the structure, until the
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structures are removed from the location and the marine environment. A proposed action would have a
beneficial effect on offshore and deep-sea recreational fishing within developed leases accessible to
fishermen. These effects would last until the production structures are removed from the marine
environment. Short-term space-use conflict could occur during the time that any pipeline is being
installed.

The estimated number and size of potential spills associated with a proposed action’s activities are
unlikely to decrease recreational fishing activity but may divert the location or timing of a few planned
fishing trips. Potential recreational fisheries due to accidental events as a result of a proposed action
would be minor to moderate. Based on the sizes of oil spills assumed for a proposed action, only
localized and short-term disruption of recreational fishing activity might result (minor impact).

Recreational Resources

Marine debris will be lost from time to time from operations resulting from a proposed action. The
impact on Gulf Coast recreational beaches is expected to be minimal. The incremental increase in
helicopter and vessel traffic is expected to add very little additional noise that may affect beach users. A
proposed action is expected to result in nearshore operations that may adversely affect the enjoyment of
some Gulf Coast beach uses; however, these will have little effect on the number of beach users.

It is unlikely that a spill would be a major threat to recreational beaches because any impacts would
be short-term and localized. Should a spill contact a recreational beach, short-term displacement of
recreational activity from the areas directly affected would occur. Beaches directly impacted would be
expected to close for periods of 2-6 weeks or until the cleanup operations were complete. Should a spill
result in a large volume of oil contacting a beach or a large recreational area being contacted by an oil
slick, visitation to the area could be reduced by as much as 5-15 percent for as long as one season, but
such an event should have no long-term effect on tourism.

Tarballs can lessen the enjoyment of the recreational beaches but should have no long-term effect on
the overall use of beaches.

Archaeological Resources

Historic

The greatest potential impact to a historic archaeological resource as a result of a proposed action in
the WPA would result from direct contact between an offshore activity (platform installation, drilling rig
emplacement, and dredging or pipeline project) and a historic shipwreck. An MMS-funded study
(Pearson et al., 2003) resulted in refinement of the areas assessed as having high potential for historic
period shipwrecks. An MMS review of the historic high-potential areas is occurring at the time of this
writing. The NTL for archaeological resource surveys in the GOM Region, NTL 2005-G07, mandates a
50-m linespacing for remote-sensing surveys of leases within areas having high potential for historic
shipwrecks in water depths 200 m (656 ft) or less, and 300-m linespacing in water depths greater than 200
m (656 ft). NTL 2006-GO07 identifies those lease blocks that have been designated as having a high
potential for containing historic shipwrecks.

Ferromagnetic debris has the potential to mask the magnetic signatures of historic shipwrecks.

Maintenance dredging of navigation channels may result in impacts to historic shipwrecks; however,
the percentage of OCS use of these channels under a proposed action is less than 1 percent.

Most other routine activities associated with a proposed action in the WPA are not expected to impact
historic archaeological resources. It is conservatively assumed that about 1 percent of the OCS Program’s
use of projected onshore facilities will occur as a result of a proposed action (Table 4-9). It is expected
that archaeological resources will be protected through the review and approval processes of the various
Federal, State, and local agencies involved in permitting onshore activities.

Offshore oil and gas activities resulting from a proposed action could contact a shipwreck because of
incomplete knowledge on the location of shipwrecks in the Gulf. Although this occurrence is not
probable, such an event would result in the disturbance or destruction of important historic archaeological
information. Other factors associated with a proposed action in the WPA are not expected to affect
historic archaeological resources.
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Impact to a historic archaeological resource could occur as a result of an accidental spill. As
indicated in Chapter 4.3.1.7, it is not very likely that an oil spill will occur and contact coastal historic
archaeological sites from accidental events associated with a proposed action. The major effect from an
oil-spill impact would be visual contamination of a historic coastal site, such as a historic fort or
lighthouse. As historic archaeological sites are protected under law, it is expected that any spill cleanup
operations would be conducted in such a way as to cause little or no impacts to historic archaeological
resources. These impacts would be temporary and reversible.

Prehistoric

Several impact-producing factors may threaten the prehistoric archaeological resources of the
Western Gulf. An impact could result from a contact between an OCS activity (pipeline and platform
installations, drilling rig emplacement and operation, dredging, and anchoring activities) and a prehistoric
site located on the continental shelf. The archaeological survey and archaeological clearance of sites
required prior to an operator beginning oil and gas activities on a lease are expected to be highly effective
(90%) at identifying possible prehistoric sites. Since the survey and clearance provide a significant
reduction in the potential for a damaging interaction between an impact-producing factor and a prehistoric
site, there is a very small possibility of an OCS activity contacting a prehistoric site. Should such contact
occur, there would be damage to or loss of significant and/or unigue archaeological information.

Onshore development as a result of a proposed action could result in the direct physical contact from
new facility construction, pipeline trenching, and new navigation canal dredging. Protection of
archaeological resources in these cases is expected to be achieved through the various approval processes
of the Federal, State, and local agencies involved.

A proposed action in the WPA is not expected to result in impacts to prehistoric archaeological sites;
however, should such an impact occur, unique or significant archaeological information could be lost.

Accidental events producing oil spills may threaten the prehistoric archaeological resources of the
Gulf Coast. Impacts to prehistoric sites could occur as a result of an oil spill. Should a spill contact an
archaeological site, damage might include loss of radiocarbon-dating potential, direct impact from oil-
spill cleanup equipment, and/or looting. Previously unrecorded sites could be impacted by oil-spill
cleanup operations on beaches.

As indicated in Chapter 4.3.1.7, it is not very likely for an oil spill to occur and contact coastal and
barrier island prehistoric sites as a result of a proposed action. The proposed actions are not expected to
result in impacts to prehistoric archaeological sites; however, should such an impact occur, unique or
significant archaeological information could be lost and this impact would be irreversible.

Human Resources and Land Use

Land Use and Coastal Infrastructure

Chapters 3.3.5.3 and 3.3.5.8 discuss land use and OCS-related oil and gas infrastructure associated
with the analysis area. Except for the projected 0-1 new gas processing plants, the proposed action will
require no new oil and gas coastal infrastructure. There may be some expansion at current facilities, but
the land in the analysis area is sufficient to handle development. There is also sufficient land to construct
the projected new gas processing plant in the analysis area.

The existing oil and gas infrastructure is expected to be sufficient to handle development associated
with a proposed action. A proposed WPA lease sale would not alter the current land use of the area.

Accidental events such as oil or chemical spills, blowouts, and vessel collisions would have no effects
on land use. Coastal or nearshore spills could have short-term adverse effects on coastal infrastructure
requiring clean up of any oil or chemicals spilled.

Demographics

Activities relating to a proposed WPA lease sale are expected to affect minimally the analysis area’s
land use, infrastructure, and demography. These impacts are projected to mirror employment effects that
are estimated to be negligible to any one EIA. Baseline patterns and distributions of these factors, as
described in Chapter 3.3.5.4, are expected to approximately maintain the same level. Changes in land
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use throughout the analysis area are expected to be contained and minimal. The OCS-related
infrastructure is in place and will not change as a result of a proposed action. Current baseline estimates
of population growth for the analysis area show a continuation of growth, but at a slower rate.

Accidental events such as oil or chemical spills, blowouts, and vessel collisions would have no effects
on the demographic characteristics of the Gulf coastal communities.

Economic Factors

Should a proposed WPA lease sale occur, there would be only minor economic changes in the Texas,
Louisiana, Mississippi, Alabama, and Florida EIA’s. A proposed action is expected to generate less than
a 1 percent increase in employment in any of these subareas. This demand will be met primarily with the
existing population and available labor force for reasons discussed above.

The short-term social and economic consequences for the Gulf coastal region should a spill >1,000
bbl occur includes opportunity cost of employment and expenditures that could have been gone to
production or consumption rather than spill-cleanup efforts. Non-market effects such as traffic
congestion, strains on public services, shortages of commaodities or services, and disruptions to the normal
patterns of activities or expectations are also expected to occur in the short-term. These negative, short-
term social and economic consequences of an oil spill are expected to be modest in terms of projected
cleanup expenditures and the number of people employed in cleanup and remediation activities.
Negative, long-term economic and social impacts may be more substantial if fishing, shrimping,
oystering, and/or tourism were to suffer or were to be perceived as having suffered because of the spill.

Environmental Justice

Because of the existing extensive and widespread support system for OCS-related industry and
associated labor force, the effects of a proposed action in the WPA are expected to be widely distributed
and little felt. In general, who will be hired and where new infrastructure might be located is impossible
to predict. Impacts related to a proposed action are expected to be economic and have a limited but
positive effect on low-income and minority populations. Given the existing distribution of the industry
and the limited concentrations of minority and low-income peoples, a proposed action is not expected to
have a disproportionate effect on these populations.

Future changes in activity levels will most likely be caused by fluctuations in oil prices and imports,
and not by activities related to a proposed action. A proposed action is not expected to have
disproportionate high/adverse environmental or health effects on minority or low-income people.

Considering the low likelihood of an oil spill and the heterogeneous population distribution along the
GOM region, accidental spill events associated with a proposed action are not expected to have
disproportionate adverse environmental or health effects on minority or low-income people.

2.3.1.3. Mitigating Measures

2.3.1.3.1. Topographic Features Stipulation

The topographic features located in the WPA provide habitat for coral-reef-community organisms
(Chapter 3.2.2.1.2). Oil and gas activities resulting from the proposed actions could have a severe, even
lethal, impact on or near these communities if the Topographic Features Stipulation is not adopted and
such activities were not otherwise mitigated. The DOI has recognized this problem for some years, and
since 1973 stipulations have been made a part of leases on or near these biotic communities; impacts from
nearby oil and gas activities were mitigated to the greatest extent possible. This stipulation would not
prevent the recovery of oil and gas resources but would serve to protect valuable and sensitive biological
resources.

The Topographic Features Stipulation was formulated based on consultation with various Federal
agencies and comments solicited from the States, industry, environmental organizations, and academic
representatives. The stipulation is based on years of scientific information collected since the inception of
the stipulation. This information includes various Bureau of Land Management/MMS-funded studies of
topographic highs in the GOM; numerous stipulation-imposed, industry-funded monitoring reports; and
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the National Research Council (NRC) report entitled Drilling Discharges in the Marine Environment
(1983). The location of the blocks affected by the Topographic Features Stipulation is shown on Figure
2-1.

The requirements in the stipulation are based on the following facts:

(a) Shunting of the drilling effluent to the nepheloid layer confines the effluent to a level
deeper than that of the living components of a high-relief topographic feature.
Shunting is therefore an effective measure for protecting the biota of high-relief
topographic features (Bright and Rezak, 1978; Rezak and Bright, 1981; NRC, 1983).

(b) The biological effect on the benthos from the deposition of nonshunted discharge is
mostly limited to within 1,000 meters (m) of the discharge (NRC, 1983).

(c) The biota of topographic features can be categorized into depth-related zones defined
by degree of reef-building activity (Rezak and Bright, 1981; Rezak et al., 1983 and
1985).

The stipulation establishes No Activity Zones at the topographic features. A zone is defined by the
85-m bathymetric contour (isobath) because, generally, the biota shallower than 85 m (279 ft) are more
typical of the Caribbean reef biota, while the biota deeper than 85 m are similar to soft-bottom organisms
found throughout the Gulf. Where a bank is in water depths less than 85 m, the deepest “closing” isobath
defines the No Activity Zone for that topographic feature. Within the No Activity Zones, no operations,
anchoring, or structures are allowed. Outside the No Activity Zones, additional restrictive zones are
established where oil and gas operations could occur, but where drilling discharges would be shunted.

The stipulation requires that all effluents within 1,000 m (3,281 ft) of banks containing an
antipatharian-transitional zone be shunted to within 10 m (33 ft) of the seafloor. Banks containing the
more sensitive and productive algal-sponge zone require a shunt zone extending 1 nmi and an additional
3-nmi shunt zone for development only.

Exceptions to the general stipulation are made for the Flower Garden Banks and the low-relief banks.
Because the East and West features of the Flower Garden Banks have received National Marine
Sanctuary status, they are protected to a greater degree than the other banks. The added provisions at the
Flower Garden Banks require that (a) the No Activity Zone be based on the 100-m isobath instead of the
85-m isobath and be defined by the “1/4 1/4 1/4” system (a method of defining a specific portion of a
block) rather than the actual isobath and (b) there be a 4-Mile Zone instead of a 1-Mile Zone in which
shunting is required. Although Stetson Bank was made part of the Flower Garden Banks National Marine
Sanctuary in 1996, it has not as yet received added protection that would differ from current stipulation
requirements. Low-relief banks have only a No Activity Zone. A shunting requirement would be
counterproductive because it would put the potentially toxic drilling muds in the same water depth range
as the features associated biota that are being protected. Also, the turbidity potentially caused by the
release of drilling effluents in the upper part of the water column would not affect the biota on low-relief
features as they appear to be adapted to high turbidity. Claypile Bank, which is a low-relief bank that
exhibits the Millepora-sponge community, has been given the higher priority protection of a 1,000-Meter
Zone where monitoring is required.

The stipulation reads as follows:

Topographic Features Stipulation

(a) No activity including structures, drilling rigs, pipelines, or anchoring will be allowed
within the listed isobath (“No Activity Zone”) of the leases on banks as listed above.

(b) Operations within “1,000-Meter Zone” shall be restricted by shunting all drill
cuttings and drilling fluids to the bottom through a downpipe that terminates an
appropriate distance, but no more than 10 m, from the bottom.

(c) Operations within “1-Mile Zone” shall be restricted by shunting all drill cuttings and
drilling fluids to the bottom through a downpipe that terminates an appropriate
distance, but no more than 10 m, from the bottom. (Where there is a “1-Mile Zone”
designated, the “1,000-Meter Zone” in paragraph (b) is not designated.) This
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restriction on operations also applies to areas surrounding the Flower Garden Banks
National Marine Sanctuary, namely the “4-Mile Zone” surrounding the East Flower
Garden Bank and the West Flower Garden Bank.

(d) Operations within “3-Mile Zone” shall be restricted by shunting all drill cuttings and
drilling fluids from development operations to the bottom through a downpipe that
terminates an appropriate distance, but no more than 10 m, from the bottom.

The banks and corresponding blocks to which this stipulation may be applied in the WPA are as

follows:
Bank Name Isobath (m) Bank Name Isobath (m) Bank Name Isobath (m)
Shelf Edge Banks Low-Relief Banks® South Texas Banks*
West Flower 100 Mysterious Bank | 74, 76, 78, 80, 84 | Dream Bank 78, 82
Garden Bank y P T '
g:?;:?/jg;%em) Coffee Lump Various Southern Bank 80
East Flower . . .
Garden Bank 100 Blackfish Ridge 70 Hospital Bank 70
(defined by . .
Y, Vs s system) Big Dunn Bar 65 North Hospital Bank 68
MacNeil Bank 82 Small Dunn Bar 65 Aransas Bank 70
29 Fathom Bank 64 32 Fathom Bank 52 South Baker Bank 70
Rankin Bank 85 Claypile Bank® 50 Baker Bank 70
Bright Bank® 85
Stetson Bank 52
Appelbaum Bank 85

LCPA bank with a portion of its “3-Mile Zone” in the WPA.

’L ow-Relief Banks—only paragraph () of the stipulation applies.

®Claypile Bank—only paragraphs (a) and (b) of the stipulation apply. In paragraph (b), monitoring of the effluent
to determine the effect on the biota of Claypile Bank shall be required rather than shunting.

*South Texas Banks—only paragraphs (a) and (b) of the stipulation apply.

Effectiveness of the Lease Stipulation

The purpose of the stipulation is to protect the biota of the topographic features from adverse effects
due to routine oil and gas activities. Such effects include physical damage from anchoring and rig
emplacement and potential toxic and smothering effects from muds and cuttings discharges. The
Topographic Features Stipulation has been used on leases since 1973 and has effectively prevented
damage to the biota of these banks from routine oil and gas activities such as anchoring. Monitoring
studies have demonstrated that the shunting requirements of the stipulation are effective in preventing the
muds and cuttings from impacting the biota of the banks. The stipulation, if adopted for the proposed
actions, will continue to protect the biota of the banks, specifically as discussed below.

The stipulation provides different levels of protection for banks in different categories as defined by
Rezak and Bright (1981). The categories and their definitions are as follows:

Category A: zone of major reef-building activity; maximum environmental protection
recommended;

Category B: zone of minor reef-building activity; environmental protection
recommended:;

Category C: zone of negligible reef-building activity, but crustose algae present;
environmental protection recommended; and

Category D: zone of no reef-building or crustose algae; additional protection not

necessary.
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Mechanical damage resulting from oil and gas operations is probably the single most serious impact
to benthic habitat. Complying with the No Activity Zone designation of the Topographic Features
Stipulation should completely eliminate this threat to the sensitive biota of WPA topographic features
from activities resulting from the proposed actions.

Several other impact-producing factors may threaten communities associated with topographic
features. Vessel anchoring and structure emplacement result in physical disturbance of benthic habitat
and are the most likely activities to cause permanent or long-lasting impacts to sensitive offshore habitats.
Recovery from damage caused by such activities may take 10 or more years (depending on the maturity
of the impacted community). Operational discharges (drilling muds and cuttings, produced waters) may
impact the biota of the banks because of turbidity and sedimentation, resulting in death to benthic
organisms in large areas. Recovery from such damage may take 10 or more years (depending on the
maturity of the impacted community). Blowouts may cause similar damage to benthic biota by
resuspending sediments, causing turbidity and sedimentation, which could ultimately have a lethal impact
on benthic organisms. Recovery from such damage may take up to 10 years (depending on the maturity
of the impacted community). Oil spills will cause damage to benthic organisms if the oil contacts the
organisms; such contact is unlikely except from spills from blowouts. There have been very few
blowouts in the Gulf. Structure removal using explosives can result in water turbidity, redeposition of
sediments, and explosive shock-wave impacts. Recovery from such damage could take more than 10
years (depending on the maturity of the impacted community). The above activities, especially bottom-
disturbing activities, have the greatest potential to severely impact the biota of topographic features.
Those activities having the greatest impacts are also those most likely to occur. The proposed actions,
without benefit of the Topographic Features Stipulation or comparable mitigation, are expected to have a
severe impact on the sensitive offshore habitats of the topographic features.

The biota of low-relief banks and the turbidity of the water are such that protective measures to
restrain drilling discharges are not warranted for these features.

The stipulation provides an added measure of protection for Claypile Bank, requiring both No
Activity and 1,000-Meter Zones. Claypile Bank is the only low-relief bank that is known to contain the
Millepora-sponge community. This assemblage is categorized by Rezak and Bright (1981) as a Category
B community (minor reef-building activity) worthy of increased protection; therefore, monitoring will be
required within the 1,000-Meter Zone. Any impacts from drilling will thereby be documented so that
further protective measures could be taken. Due to the low relief of the bank (5 m), shunting would be
counterproductive.

The stipulation requires that all drill cuttings and drilling fluids within 1,000 m of high-relief
topographic features categorized by Rezak and Bright (1981) as Category C banks (negligible reef-
building activity) be shunted into the nepheloid layer; the potentially harmful materials in drilling muds
would be trapped in the bottom boundary layer and would not move up the banks where the biota of
concern are located. Surface drilling discharge at distances greater than 1,000 m from the bank is not
expected to adversely impact the biota.

The stipulation protects the remaining banks (Category A and B banks—major and minor reef
building) with even greater restrictions. (Appelbaum Bank is categorized as Category C; however, it
contains the algal-sponge community, which is indicative of Category A banks. Therefore, it carries a
Category A bank stipulation.) Surface discharge will not be allowed within 1 nmi of these more sensitive
banks. Surface discharges outside of 1 nmi are not expected to adversely impact the biota of the banks.
However, when multiple wells are drilled from a single platform (surface location), which is typical
during development operations, extremely small amounts of muds discharged more than 1 nmi from the
bank may reach the bank. In order to eliminate the possible cumulative effect of muds discharged from
numerous wells outside of 1 nmi, the stipulation imposes a 3-Mile Zone within which shunting of
development effluent is required. The stipulation results in increased protection to the East and West
features of the Flower Garden Banks. Shunting would be required within a 4-Mile Zone.

The surface discharge of drilling muds and cuttings resulting from exploratory wells within the 3-
Mile Zone is not expected to reach or affect the biological resources located within the No Activity Zone
for three main reasons: (1) the biological effect on the benthos from the deposition of nonshunted
discharge is mostly limited to within 1,000 m of the discharge (NRC, 1983); (2) exploration usually
requires the drilling of one to four wells per site as opposed to more than five in the case of development;
and (3) a significantly lower volume of exploration drilling discharges is expected per site since
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development usually requires the drilling of several additional wells over greater distances to reach
potential reservoirs. The requirement to shunt drilling discharges within the 3-Mile Zone during
development drilling is in response to the strong recommendation by FWS.

The stipulation would prevent damage to the biota of the banks from routine oil and gas activities
resulting from the proposed actions, while allowing the development of nearby oil and gas resources. The
stipulation would not protect the banks from adverse effects of an accident such as a large blowout on a
nearby oil or gas operation.

2.3.1.3.2. Military Areas Stipulation

A standard military warning areas stipulation has been applied to all blocks leased in military areas in
the GOM since 1977. Figure 2-2 shows the military warning areas in the GOM. This stipulation would
be a part of any lease resulting from the proposed actions. The stipulation reads as follows:

Military Areas Stipulation
(a) Hold and Save Harmless

Whether compensation for such damage or injury might be due under a theory of
strict or absolute liability or otherwise, the lessee assumes all risks of damage or injury to
persons or property, which occur in, on, or above the OCS, to any persons or to any
property of any person or persons who are agents, employees, or invitees of the lessee, its
agents, independent contractors, or subcontractors doing business with the lessee in
connection with any activities being performed by the lessee in, on, or above the OCS, if
such injury or damage to such person or property occurs by reason of the activities of any
agency of the United States Government, its contractors or subcontractors, or any of its
officers, agents or employees, being conducted as a part of, or in connection with, the
programs and activities of the command headquarters listed at the end of this stipulation.

Notwithstanding any limitation of the lessee's liability in Section 14 of the lease, the
lessee assumes this risk whether such injury or damage is caused in whole or in part by
any act or omission, regardless of negligence or fault, of the United States, its contractors
or subcontractors, or any of its officers, agents, or employees. The lessee further agrees
to indemnify and save harmless the United States against all claims for loss, damage, or
injury sustained by the lessee, or to indemnify and save harmless the United States
against all claims for loss, damage, or injury sustained by the agents, employees, or
invitees of the lessee, its agents, or any independent contractors or subcontractors doing
business with the lessee in connection with the programs and activities of the
aforementioned military installation, whether the same be caused in whole or in part by
the negligence or fault of the United States, its contractors, or subcontractors, or any of its
officers, agents, or employees and whether such claims might be sustained under a theory
of strict or absolute liability or otherwise.

(b) Electromagnetic Emissions

The lessee agrees to control its own electromagnetic emissions and those of its
agents, employees, invitees, independent contractors or subcontractors emanating from
individual designated defense warning areas in accordance with requirements specified
by the commander of the command headquarters to the degree necessary to prevent
damage to, or unacceptable interference with, Department of Defense flight, testing, or
operational activities, conducted within individual designated warning areas. Necessary
monitoring control, and coordination with the lessee, its agents, employees, invitees,
independent contractors or subcontractors, will be effected by the commander of the
appropriate onshore military installation conducting operations in the particular warning
area; provided, however, that control of such electromagnetic emissions shall in no
instance prohibit all manner of electromagnetic communication during any period of time
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between a lessee, its agents, employees, invitees, independent contractors or
subcontractors and onshore facilities.

(c) Operational

The lessee, when operating or causing to be operated on its behalf, boat, ship, or
aircraft traffic into the individual designated warning areas, shall enter into an agreement
with the commander of the individual command headquarters listed in the following list,
upon utilizing an individual designated warning area prior to commencing such traffic.
Such an agreement will provide for positive control of boats, ships, and aircraft operating
into the warning areas at all times.

Effectiveness of the Lease Stipulation

The hold harmless section of the military stipulation serves to protect the U.S. Government from
liability in the event of an accident involving the lessee and military activities. The actual operations of
the military and the lessee and its agents will not be affected.

The electromagnetic emissions section of the stipulation requires the lessee and its agents to reduce
and curtail the use of radio, CB, or other equipment emitting electromagnetic energy within some areas.
This serves to reduce the impact of oil and gas activity on the communications of military missions and
reduces the possible effects of electromagnetic energy transmissions on missile testing, tracking, and
detonation.

The operational section requires notification to the military of oil and gas activity to take place within
a military use area. This allows the base commander to plan military missions and maneuvers that will
avoid the areas where oil and gas activities are taking place or to schedule around these activities. Prior
notification helps reduce the potential impacts associated with vessels and helicopters traveling
unannounced through areas where military activities are underway.

This stipulation reduces potential impacts, particularly in regards to safety, but does not reduce or
eliminate the actual physical presence of oil and gas operations in areas where military operations are
conducted. The reduction in potential impacts resulting from this stipulation makes multiple-use conflicts
most unlikely. Without the stipulation, some potential conflict is likely. The best indicator of the overall
effectiveness of the stipulation may be that there has never been an accident involving a conflict between
military operations and oil and gas activities.

2.3.1.3.3. Naval Mine Warfare Area Stipulation

This stipulation will apply to whole and partial blocks located in the Naval Mine Warfare Command
Operational Area D (Figure 2-1). The Navy has identified these blocks as needed for testing equipment
and for training mine warfare personnel. The MMS and the Navy have entered into a formal agreement
(signed June 20, 1994, by the MMS and July 15, 1994, by the Navy) that these blocks could be offered
for lease with a special stipulation. The stipulation reads as follows:

Naval Mine Warfare Area Stipulation

1. The provisions of this paragraph shall apply to all of Mustang Island Area East
Addition Blocks 732, 733, and 734; and to those portions of Mustang Island Area
Blocks 768, 769, 777, 778, 790, and 791 which are in Naval Mine Warfare Command
Operational Area D.

(a) Exploration: The placement, location, and planned periods of operation of
surface structures on this lease (or portion as specified above) during the
exploration stage are subject to approval by the Regional Director (RD), MMS
GOM Region, after the review of the operator's Exploration Plan (EP). Prior to
the submission of the EP, the lessee will consult with the Commander, Mine
Warfare Command, in order to determine the EP's compatibility with scheduled
military operations. The EP shall contain a statement certifying the consultation
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and indicating whether the Commander, Mine Warfare Command has any
objection to activities and schedule of the EP. No permanent structures nor
debris of any kind shall be allowed in the area covered by this lease during
exploration operations.

(b) Development: Any above-seafloor development operations within the area
covered by this lease (or portion as specified above) must be compatible with
scheduled military operations as determined by the Commander, Mine Warfare
Command. The lessee will consult with and coordinate plans for above-seafloor
development activities (including abandonment) with the Commander, Mine
Warfare Command. The Development Operations Coordination Document
(DOCD) must contain the locations of any permanent structures, fixed platforms,
pipelines, or anchors planned to be constructed or placed in the area covered by
this lease (or portion as specified above) as part of such development operations.
The DOCD must also contain the written comments of the Commander, Mine
Warfare Command on the proposed activities. If the Commander, Mine Warfare
Command determines that activities are incompatible, the RD will consult with
him to resolve the matter. If no resolution can be reached, then development
operations must be conducted from outside the Naval Mine Warfare Command
Operational Area.

2. The provisions of this paragraph shall apply to those portions of Mustang Island Area
Blocks 775, 798, 815, 821, and 822 which are in the Naval Mine Warfare Command
operational transit lanes QJR 101, QJR 102, and QJR 105 as shown on the attached
map and specified on the attached coordinates list.

(a) Exploration and Development: No operations, exploratory or development
activities shall take place, nor will structures of any kind will be placed, in Naval
Mine Warfare Command operational transit lanes QJR 101, QJR 102, and QJR
105.

3. The provisions of this paragraph shall apply to all of Mustang Island Area Blocks
793, 799, and 816.

(a) Exploration and Development: The lessee agrees that no activity including, but
not limited to, construction and use of structures, operation of drilling rigs, laying
of pipelines, and/or anchoring will occur or be located on the seabed or in the
water column above or within any portion of this lease. All exploration,
development, and production activities or operations must take place from
outside the lease by the use of directional drilling or other techniques.

(b) Prior to the submission of Exploration Plans (EP) and Development Operations
Coordination Documents (DOCD) for this lease, Lessee will consult with the
Commander, Mine Warfare Command, in order to determine the compatibility of
Lessee’s plans with scheduled military operations. The EP and DOCD shall
contain a statement certifying the consultation and indicating whether the
Commander, Mine Warfare Command has any objection to activities and
schedule of the EP or DOCD.

4, For more information, consultation, and coordination, the lessee must contact the
Mine Warfare Command Commander.

(a) The placement, location, and planned periods of operation of surface structures
on this lease during the exploration stage are subject to approval by the Regional
Director (RD), Minerals Management Service, GOM Region, after the review of
the operator’s Exploration Plan (EP). Prior to approval of the EP, the RD will
consult with the Commander, Mine Warfare Command, in order to determine the
EP’s compatibility with scheduled military operations. No permanent structures
nor debris of any kind shall be allowed in the area covered by this lease during
exploration operations.
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(b) To the extent possible, sub-seafloor development operations for resources
subsurface to this area should originate outside the area covered by this lease.
Any above-seafloor development operations within the area covered by this lease
must be compatible with scheduled military operations as determined by the
Commander, Mine Warfare Command. The lessee will consult with and
coordinate plans for above-seafloor development activities (including
abandonment) with the Commander, Mine Warfare Command. The
Development Operations Coordination Document (DOCD) must contain the
locations of any permanent structures, fixed platforms, pipelines, or anchors
planned to be constructed or placed in the area covered by this lease as part of
such development operations. The DOCD must also contain the written
comments of the Commander, Mine Warfare Command on the proposed
activities. Prior to approval of the DOCD, the RD will consult with the
Commander in order to determine the DOCD’s compatibility with scheduled
military operations.

For more information, consultation, and coordination, the lessee must contact the
Mine Warfare Command Commander.

Effectiveness of the Lease Stipulation

The Naval Mine Warfare Area Stipulation will eliminate potential impacts from multiple-use
conflicts on these blocks.

For exploration activities, the stipulation requires consultation with the Commander, Mine Warfare
Command, prior to approval of any EP. Prior coordination will determine the compatibility of the
proposed exploration operations with scheduled military operations and help mitigate potential impacts
between surface structures and scheduled military activities.

For development activities, the stipulation requires that both sub-seafloor and above-seafloor
development operations must be compatible with scheduled military operations. Consultation and
coordination prior to approval of any DOCD will help mitigate potential impacts between development
operations and military activities on these blocks.

2.3.1.3.4. Protected Species Stipulation

A protected species stipulation has been applied to all blocks leased in the GOM since 2001. This
stipulation would be a part of any lease resulting from the proposed actions i.e., Sales 204, 207, 210, 215,
and 218. The stipulation reads as follows:

Protected Species Stipulation

To reduce the potential taking of federally protected species (e.g., sea turtles, marine
mammals, Gulf sturgeon, and other listed species):

(@ The MMS will condition all permits issued to lessees and their operators to require
them to collect and remove flotsam resulting from activities related to exploration,
development, and production of this lease.

(b) The MMS will condition all permits issued to lessees and their operators to require
them to post signs in prominent places on all vessels and platforms used as a result of
activities related to exploration, development, and production of this lease detailing
the reasons (legal and ecological) why release of debris must be eliminated.

(c) The MMS will require that vessel operators and crews watch for marine mammals
and sea turtles, reduce vessel speed to 10 knots or less when assemblages of
cetaceans are observed and maintain a distance of 90 m or greater from whales, and a
distance of 45 m or greater from small cetaceans and sea turtles.



2-28 Western and Central Gulf of Mexico Multisale EIS

(d) The MMS will require that all seismic surveys employ mandatory mitigation
measures including the use of a 500-meter “exclusion zone” based upon the
appropriate water depth, ramp-up and shut-down procedures, visual monitoring and
reporting.  Seismic operations must immediately cease when certain marine
mammals are detected within the 500-meter exclusion zone. Ramp-up procedures
and seismic surveys may be initiated only during daylight unless alternate monitoring
methods approved by MMS are used.

(e) The MMS will require lessees and operators to instruct offshore personnel to
immediately report all sightings and locations of injured or dead protected species
(marine mammals and sea turtles) to the appropriate stranding network. If oil and gas
industry activity is responsible for the injured or dead animals (e.g. because of a
vessel strike), the responsible parties should remain available to assist the stranding
network. If the injury or death was caused by a collision with your vessel, you must
notify MMS within 24 hours of the strike.

(f) The MMS will require oil spill contingency planning to identify important habitats,
including designated critical habitat, used by listed species (e.g. sea turtle nesting
beaches, piping plover critical habitat), and require the strategic placement of spill
cleanup equipment to be used only by personnel trained in less-intrusive cleanup
techniques on beach and bay shores.

Lessees and operators will be instructed how to implement these mitigation measures in Notices to
Lessees (NTL’s).

Effectiveness of the Lease Stipulation

This stipulation was developed in consultation with NOAA Fisheries Service and FWS, and is
designed to minimize or avoid potential adverse impacts to federally protected species.

2.3.2. Alternative B — The Proposed Actions Excluding the Unleased Blocks
Near the Biologically Sensitive Topographic Features

2.3.2.1. Description

Alternative B differs from Alternative A by not offering the blocks that are possibly affected by the
proposed Topographic Features Stipulation (Chapter 2.3.1.3.1 and Figure 2-1). All of the assumptions
(including the three other potential mitigating measures) and estimates are the same as for Alternative A.
A description of Alternative A is presented in Chapter 2.3.1.1.

2.3.3.2. Summary of Impacts

The analyses of impacts summarized in Chapter 2.3.1.2 and described in detail in Chapters 4.2.1
and 4.4 are based on the development scenario, which is a set of assumptions and estimates on the
amounts, locations, and timing for OCS exploration, development, and production operations and
facilities, both offshore and onshore. A detailed discussion of the development scenario and major related
impact-producing factors is included in Chapters 4.1.1, 4.1.2, and 4.3.

The difference between the potential impacts described for Alternative A and those under
Alternative B is that under Alternative B no oil and gas activity would take place in the blocks subject to
the Topographic Features Stipulation (Figure 2-1). The assumption that the levels of activity for
Alternative B are essentially the same as those projected for the proposed actions leads to the conclusion
that the impacts expected to result from Alternative B would be very similar to those described under the
proposed actions (Chapter 4.2.1). Therefore, the regional impact levels for all resources, except for the
Topographic Features, would be similar to those described under the proposed actions. This alternative, if
adopted, would prevent any oil and gas activity whatsoever in the affected blocks; thus, it would eliminate
any potential direct impacts to the biota of those blocks from oil and gas activities, which otherwise
would be conducted within the blocks.
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2.3.4. Alternative C — Use of a Nomination and Tract Selection Leasing System

2.3.4.1. Description

In response to the Call for Nominations and Information, the Governor of Louisiana recommended
that MMS analyze alternative leasing systems that may increase competition and revenue. A nomination
and selection process is currently used by the State of Louisiana for lease sales in its waters.
Alternative C — Use of a Nomination and Tract Selection Leasing System was added to this EIS in
response to the Governor’s recommendation.

Alternative C differs from Alternative A by utilizing a nomination and tract selection leasing system
rather than an areawide leasing system. This alternative would offer for lease for each proposed action a
maximum of 300 industry-nominated blocks and would offer all blocks that become available for leasing
after the industry nomination deadline and before the FNOS is published for that proposed action. The
same exclusions described under Alternative A would apply. The number of blocks offered would be
about 25 percent of the blocks estimated to be offered under an areawide leasing system (Alternative A),
and it is estimated this alternative may result in a 25 percent reduction in the number of blocks leased per
proposed action.

From 1954 to 1983, MMS utilized a nomination and tract selection leasing system. Nomination and
tract selection means that MMS examines the results of the Call for Nominations and Information for
each sale and, based on that and on other information that it has, identifies the blocks it deems prospective
and worth offering for lease. These are the selected blocks offered in the sale. From 1983 until the
present, MMS conducted lease sales using an areawide leasing system. Areawide leasing means that all
available blocks in the area are offered for lease.

When developing this alternative MMS made the following assumptions based on the history of
nomination and tract selection and areawide sales. It is estimated 50 percent of newly available blocks
and 25 percent of industry-nominated blocks would receive bids. In the WPA, it is estimated there would
be approximately 200 newly available blocks. Based on recent leasing patterns, it is assumed the offered
blocks would be evenly distributed throughout the 28.6 million ac WPA sale area.

Under nomination and tract selection leasing, it is assumed the best blocks would be made available
and leased; therefore, the success rate of the leased blocks would be higher than the success rate under
areawide leasing. Although the number of resulting leases may be reduced, the estimated amount of
resources under Alternative C would still fall within the range projected to be developed as a result of any
one proposed WPA lease sale (0.242-0.423 BBO and 1.644-2.647 Tcf of gas) under Alternative A.

By reducing the number of offered blocks, this alternative may increase bidder competition, thus
increasing the number bids and amount received per tract. Under both leasing systems, the number of
blocks offered is not the only influence on the number of blocks leased. The number of leased blocks is
influenced strongly by newly available blocks, oil prices, resource potential, and cost of development.

2.3.4.2. Summary of Impacts

The analyses of impacts described in detail in Chapters 4.2.1 and 4.4 are based on the development
scenario, which is a set of assumptions and estimates on the amounts, locations, and timing for OCS
exploration, development, and production operations and facilities, both offshore and onshore. A detailed
discussion of the development scenario and major related IPF’s is included in Chapters 4.1.1, 4.1.2, and
4.3.

The assumption that the levels and location of activity for Alternative C are essentially the same as
those projected for Alternative A leads to the conclusion that the impacts expected to result from
Alternative C would be very similar to those described under the proposed actions (Chapters 4.2.1 and
4.4). Therefore, the regional impact levels for all resources would be similar to those described under the
proposed actions.
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2.3.5. Alternative D — No Action

2.3.5.1. Description

Alternative D is the cancellation of one or more of the proposed WPA lease sales. The opportunity
for development of the estimated 0.242-0.423 BBO and 1.644-2.647 Tcf of gas that could have resulted
from a proposed lease sale would be precluded or postponed. Any potential environmental impacts
resulting from the proposed lease sales would not occur or would be postponed.

2.3.5.2. Summary of Impacts

If Alternative D is selected, all impacts, positive and negative, associated with the proposed lease
sales would be eliminated. This alternative would therefore result in no effect on the sensitive resources
and activities discussed in Chapters 4.2.1 and 4.4. The incremental contribution of the proposed lease
sales to cumulative effects would also be foregone, but effects from other activities, including other OCS
lease sales, would remain.

Strategies that could provide replacement resources for lost domestic OCS oil and gas production
include a combination of energy conservation; onshore domestic oil and gas supplies; alternative energy
sources; and imports of oil, natural gas, and liquefied natural gas. Market forces are assumed to be the
predominant factor in determining substitutes for OCS oil and gas. Based on this, increased imports of
foreign oil are assumed to be the largest replacement source. Much of this imported oil would enter the
U.S. through the GOM, thus increasing the probability of tanker spills, which are usually closer to shore
and can be larger in volume. This is analyzed in the Draft EIS for the 5-Year Program.

2.4. PROPOSED CENTRAL GULF LEASE SALES 205, 206, 208, 213, 216, AND
222

2.4.1. Alternative A— The Proposed Actions

2.4.1.1. Description

Alternative A would offer for lease all unleased blocks within the CPA for oil and gas operations
(Figure 1-1), with the following exceptions:

(1) blocks that were previously included within the EPA and that are within 100 mi of
the Florida coast;

(2) blocks that were previously included within the EPA and that are under an existing
Presidential withdrawal through 2012 as well as subject to annual congressional
moratoria;

(3) blocks that are beyond the U.S. Exclusive Economic Zone in the area known as the
northern portion of the Eastern Gap; and

(4) whole and partial blocks that lie within the 1.4-nmi buffer zone north of the
continental shelf boundary between the U.S. and Mexico, for Sales 206, 208, and 213
only.

The CPA sale area encompasses about 58.7 million ac of the CPA’s 66.3 million ac. The estimated
amount of resources projected to be developed as a result of any one proposed CPA lease sale is
0.776-1.292 BBO and 3.236-5.229 Tcf of gas.

The analyses of impacts summarized below and described in detail in Chapters 4.2.3 and 4.4 are
based on the development scenario, which is a set of assumptions and estimates on the amounts,
locations, and timing for OCS exploration, development, and production operations and facilities, both
offshore and onshore. A detailed discussion of the development scenario and major related impact-
producing factors is included in Chapters 4.1.1, 4.1.2, and 4.3.
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2.4.1.2. Summary of Impacts

Air Quality

Emissions of pollutants into the atmosphere from the activities associated with the proposed action
are projected to have minimal impacts to onshore air quality because of the prevailing atmospheric
conditions, emission heights, emission rates, and the distance of these emissions from the coastline.
Emissions from proposed action activities are expected to be well within the NAAQS. A proposed action
would have only a small effect on ozone levels in 0zone nonattainment areas and would not interfere with
the States’ schedule for compliance with the NAAQS. The OCD modeling results show that increases in
onshore annual average concentrations of NO, SOy, and PM, are estimated to be less than the maximum
increases allowed in the PSD Class Il areas.

Accidents involving high concentrations of H,S could result in deaths as well as environmental
damage. Other emissions of pollutants into the atmosphere from accidental events as a result of a
proposed action are not projected to have significant onshore air quality because of the prevailing
atmospheric conditions, emissions height, emission rates, and the distance of these emissions from the
coastline. These emissions are not expected to have concentrations that would change onshore air quality
classifications.

Water Quality

Coastal Waters

The primary impacting sources to water quality in coastal waters are point-source and storm water
discharges from support facilities, vessel discharges, and nonpoint-source runoff. The impacts to coastal
water quality from a proposed action should be minimal as long as all existing regulatory requirements
are met.

The ability of coastal waters to assimilate spilled oil is affected by the shallowness of the
environment. Large volumes of water are not available to dilute suspended oil droplets and dissolved
constituents. Since oil does not mix with water and is usually less dense, most of the oil forms a slick at
the surface. Small droplets in the water may adhere to suspended sediment and be removed from the
water column. Oil contains toxic aromatic compounds such as benzene, toluene, xylenes, naphthalenes,
and polynuclear aromatic hydrocarbons, which are soluble to some extent in water. The effect of these
compounds on water quality depends on the circulation in the coastal environment, the composition of the
spilled oil, and the length of time the oil is in contact with the water. Oil may also penetrate sand on the
beach or be trapped in wetlands, where it can be re-released into the water some time after the initial spill.

Marine Waters

During exploratory activities, the primary impacting sources to marine water quality are discharges of
drilling fluids and cuttings. Impacting discharges during production activities are produced water and
supply-vessel discharges. Regulations are in place to limit the levels of contaminants in these discharges.
Impacts to marine waters from a proposed action should be minimal as long as regulatory requirements
are followed.

Smaller spills (<1,000 bbl) are not expected to significantly impact water quality in marine and
coastal waters. Larger spills, however, could impact water quality especially in coastal waters. Chemical
spills, the accidental release of SBF, and blowouts are expected to have temporary impacts on localized
water quality.

Sensitive Coastal Environments

Coastal Barrier Beaches and Associated Dunes

In summary, effects to coastal barrier beaches and associated dunes from pipeline emplacements,
navigation channel use and dredging, and construction or continued use of infrastructure in support of a
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proposed action are expected to be restricted to temporary and localized disturbances. The 0-1 gas
processing plants and 0-1 pipeline landfalls projected in support of a proposed action are not expected to
cause significant impacts to barrier beaches because of the use of non-intrusive installation methods.
Existing facilities originally built inland may, through natural erosion and shoreline recession, be located
in the barrier beach and dune zone and contribute to erosion there. A proposed action may contribute to
the continued use of such facilities. Maintenance dredging of barrier inlets and bar channels is expected
to occur, which, combined with channel jetties, generally causes minor and very localized impacts on
adjacent barrier beaches downdrift of the channel due to sediment deprivation. The worst of these
situations is found on the sediment-starved coasts of Louisiana, where sediments are largely organic.
Based on use, a proposed action would account for a very small percentage of these impacts, which would
occur whether a proposed action is implemented or not.

In conclusion, a proposed action is not expected to adversely alter barrier beach configurations
significantly beyond existing, ongoing impacts in very localized areas downdrift of artificially jettied and
maintained channels. A proposed action may extend the life and presence of facilities in eroding areas,
which can accelerate erosion there. Strategic placement of dredged material from channel maintenance,
channel deepening, and related actions can mitigate adverse impacts upon those localized areas.

Should a spill contact a barrier beach, oiling is expected to be light and sand removal during cleanup
activities minimized. No significant impacts to the physical shape and structure of barrier beaches and
associated dunes are expected to occur as a result of a proposed action.

Wetlands

In summary, effects to coastal wetlands from the primary impact-producing activities associated with
a proposed action in the CPA are expected to be low. Loss of 0-8 ha (0-20 ac) of wetlands habitat is
estimated as a result of 0-2 km (0-1 mi) of new pipelines projected as a result of a proposed action.
Maintenance dredging of navigation channels and canals is expected to occur with minimal impacts; a
proposed action is expected to contribute minimally to the need for this dredging. Alternative dredged-
material disposal methods can be used to enhance and create coastal wetlands. Vessel traffic associated
with a proposed action is expected to contribute minimally to the erosion and widening of navigation
channels and canals. Overall, impacts from these sources are expected to be low and could be further
reduced through mitigation, such as horizontal, directional (trenchless) drilling techniques to avoid
damages to these sensitive habitat.

Offshore oil spills resulting from a proposed action are not expected to significantly damage any
inland wetlands, however, if an inland oil spill related to a proposed action occurs, some impact to
wetland habitat would be expected. Although the impact may occur generally over coastal regions, the
impact has the highest probability of occurring in Galveston County and Matagorda County, Texas, in the
vicinities where WPA oil is handled, and in and around Plaguemines and St. Bernard Parishes, Louisiana
in the CPA.

Although the probability of occurrence is low, the greatest threat to wetland habitat is from an inland
spill resulting from a vessel accident or pipeline rupture. While a resulting slick may cause minor impacts
to wetland habitat and surrounding seagrass communities, the equipment and personnel used to clean up a
slick over the impacted area may generate the greatest impacts to the area. Associated foot traffic may
work oil farther into the sediment than would otherwise occur. Close monitoring and restrictions on the
use of bottom-disturbing equipment would be needed to avoid or minimize those impacts. Overall,
impacts to wetland habitats from an oil spill associated with activities related to a proposed action would
be expected to be low and temporary.

Seagrass Communities

Most seagrass communities located between the Southwest Pass of the Mississippi River and Cape
San Blas, Florida, are inland of the barrier shorelines. Because of the location of most seagrass
communities, inshore oil spills pose the greatest threat (discussed in Chapters 4.3.1.7 and 4.4.2.3).

Pipeline construction in coastal waters would temporarily elevate turbidity in nearby submerged
vegetation beds, depending upon currents. If constructed, the pipeline landfall would temporarily elevate
turbidity in submerged vegetation beds near the pipeline routes. The COE and State permit requirements
are expected to require pipeline routes that avoid beds of high-salinity, submerged vegetation and to
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reduce turbidity impacts to within tolerable limits. Hence, impacts to submerged vegetation by pipeline
installation are projected to be very small and short term.

After bottom sediments are disturbed by pipeline installation, they will be generally more easily
suspended by storms than before the disturbance. In estuaries, this increase is not projected to be a
problem. Due to tidal flushing, this increased turbidity is projected to be below significant levels and to
continue after storms for up to one month.

Beds of submerged vegetation within a navigation channel’s area of influence will have already
adjusted their bed configurations in response to turbidity generated there. Very little, if any, damage
would then occur as a result of typical channel traffic. Generally, propwash will not resuspend sediments
in navigation channels beyond pre-project conditions.

Depending upon the submerged plant species involved, narrow scars in dense portions of the beds
will take 1-7 years to recover. Scars through sparser areas will take 10 years or more to recover. The
broader the scar, the longer the recovery period. Extensive damage to a broad area or damage to an
already stressed area may never be corrected.

Maintenance dredging will not have a substantial impact on existing seagrass habitat given that no
new channels are expected to be dredged as a result of a CPA proposed action and increased dredging is
expected in an area that does not normally support seagrass beds..

Should a spill >1,000 bbl occur offshore from activities resulting from a proposed action, the seagrass
communities with the highest probabilities of contact within 10 days would be those located within
Matagorda County, Texas, for a proposed action in the WPA and Plaguemines Parish, Louisiana, for a
proposed action in the CPA.

Because of the location of most submerged aquatic vegetation, inshore spills pose the greatest threat
to them. Such spills may result from either vessel collisions that release fuel and lubricants or from
pipelines that rupture. If an oil slick settles into a protective embayment where seagrass beds are found,
shading may cause reduced chlorophyll production; shading for more than about 2 weeks could cause
thinning of leaf density. Under certain conditions, a slick could reduce dissolved oxygen in an
embayment and cause stress to the bed and associated organisms due to reduced oxygen conditions.
These light and oxygen problems can correct themselves once the slick largely vacates the embayment
and light and oxygen levels are returned to pre-slick conditions.

Increased water turbulence due to storms or vessel traffic will break apart the surface sheen and
disperse some oil into the water column, as well as increase suspended particle concentration, which will
adsorb to the dispersed oil. Typically, these situations will not cause long-term or permanent damage to
the seagrass beds, although some dieback of leaves is projected for one growing season. No permanent
loss of seagrass is projected to result from oil contact, unless an unusually low tidal event allows direct
contact between the slick and vegetation. The greatest danger under the more probable circumstances is a
reduction, for up to 2 years, of the diversity or population of epifauna and benthic fauna found in seagrass
beds.

Although the probability of their occurrence is low, the greatest threat to inland, seagrass
communities would be from an inland spill resulting from a vessel accident or pipeline rupture. Although
a resulting slick may cause minor impacts to the bed, equipment and personnel used to clean up a slick
over shallow seagrass beds may generate the greatest direct impacts to the area. Associated foot traffic
may work oil farther into the sediment than would otherwise occur. Scarring may occur if an oil slick is
cleaned up over a shallow submerged aquatic vegetation bed where vessels, booms, anchors, and
personnel on foot would be used and scar the bed. Close monitoring and restrictions on the use of
bottom-disturbing equipment would be needed to avoid or minimize those impacts.

Sensitive Offshore Benthic Resources

Live Bottoms (Pinnacle Trend)

Activities resulting from a proposed action in the CPA are not expected to impact adversely the
pinnacle trend environment because of implementation of the Live Bottom Stipulation. No community-
wide impacts are expected. The inclusion of the Live Bottom Stipulation would minimize the potential
for mechanical damage. The impacts of a proposed action are expected to be infrequent because of the
few operations in the vicinity of the pinnacles and the small size and dispersed nature of many of the
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features. Potential impacts from blowouts, pipeline emplacement, mud and cutting discharges, and
structure removals would be minimized because of the proposed Live Bottom Stipulation and the low
levels of oil and gas activities anticipated in the area. The frequency of impacts on the pinnacles would
be rare, and the severity should be slight because of the widespread nature of the features. Impacts from
accidents involving anchor placement on pinnacles (those actually crushed or subjected to abrasions)
could be severe where they occur.

There would be few operations in the vicinity of the pinnacles as a result of a proposed action and
these would be restricted by the Live Bottom (Pinnacle Trend) Stipulation. Because of this and the small
size and dispersed nature of many of the features, impacts from accidental events as a result of a proposed
action are expected to be infrequent. No community-wide impacts are expected. Potential impacts from
blowouts would be minimized because of the proposed Live Bottom Stipulation and the low levels of oil
and gas activities anticipated in the area. Oil spills would not be followed by adverse impacts (e.g.,
elevated decrease in live cover) because of the depth of the features and dilution of spills (by currents and
the quickly rising oil). The frequency of impacts on the pinnacles would be rare, and the severity should
be slight because of the widespread nature of the features.

Topographic Features

The proposed Topographic Features Stipulation could prevent most of the potential impacts on live-
bottom communities from bottom-disturbing activities (structure removal and emplacement) and
operational discharges. Recovery from impact incidences of operational discharges would take place
within 10 years.

The proposed Topographic Features Stipulations will assist in preventing most of the potential
topographic feature communities from blowouts and surface and subsurface oil spills. Recovery from
incidences of impacts from blowouts would take place within 10 years.

Contact with spilled oil would cause lethal and sublethal effects in benthic organisms. The oiling of
benthic organisms is not likely because the proposed Topographic Features Stipulations would keep
subsurface sources of spills away from the immediate vicinity of topographic features. In the unlikely
event that oil from a subsurface spill would reach the biota of a topographic feature, the effects would be
primarily sublethal for adult sessile biota, including coral colonies in the case of the Flower Garden
Banks, and there would be limited incidences of mortality. The recovery of harmed benthic communities
could take more than 10 years.

Chemosynthetic Deepwater Benthic Communities

Chemosynthetic communities are susceptible to physical impacts from structure placement (including
templates or subsea completions), anchoring, and pipeline installation. The provisions of NTL 2000-G20
greatly reduce the risk of these physical impacts by requiring avoidance of potential chemosynthetic
communities identified on required geophysical survey records or by requiring photodocumentation to
establish the absence of chemosynthetic communities prior to approval of the structure emplacement.

If the presence of a high-density community were missed using existing procedures, potentially
severe or catastrophic impacts could occur due to raking of the sea bottom by anchors and anchor chains
and partial or complete burial by muds and cuttings associated with pre-riser discharges or some types of
riserless drilling. Variations in the dispersal and toxicity of synthetic-based drilling fluids may contribute
to the potential areal extent of these impacts. The severity of such an impact is such that there would be
incremental losses of productivity, reproduction, community relationships, and overall ecological
functions of the community, and incremental damage to ecological relationships with the surrounding
benthos.

Studies indicate that periods as long as hundreds of years are required to reestablish a seep
community once it has disappeared (depending on the community type), although it may reappear
relatively quickly once the process begins, as in the case of a mussel community. Tube-worm
communities may be the most sensitive of all communities because of the combined requirements of hard
substrate and active hydrocarbon seepage. Mature tube-worm bushes have been found to be several
hundred years old. There is evidence that substantial impacts on these communities would permanently
prevent reestablishment in the same locations.
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A proposed action in the CPA is expected to cause little damage to the ecological function or
biological productivity of the widespread, low-density chemosynthetic communities. The rarer, widely
scattered, high-density, Bush Hill-type chemosynthetic communities could experience very minor (if any)
impacts from drilling discharges or resuspended sediments located at more than 1,500 ft away as required
by NTL 2000-G20.

Chemosynthetic communities could be susceptible to physical impacts from a blowout depending on
bottom-current conditions. The provisions of NTL 2000-G20 greatly reduce the risk of these physical
impacts by requiring avoidance of potential chemosynthetic communities identified on required
geophysical survey records or by requiring photodocumentation to establish the absence of
chemosynthetic communities prior to approval of the structure emplacement.

Studies indicate that periods as long as hundreds of years are required to reestablish a seep
community once it has disappeared (depending on the community type). There is evidence that
substantial impacts on these communities would permanently prevent reestablishment, particularly if hard
substrate required for recolonization was buried by resuspended sediments from a blowout.

Potential accidental impacts from the proposed actions are expected to cause little damage to the
ecological function or biological productivity of the widespread, low-density chemosynthetic
communities. The rarer, widely scattered, high-density, Bush Hill-type chemosynthetic communities
located at more than 1,500 ft away from a blowout could experience minor impacts from resuspended
sediments.

Nonchemosynthetic Deepwater Benthic Communities

Some impact to soft-bottom benthic communities from drilling and production activities would occur
as a result of physical impact from structure placement (including templates or subsea completions),
anchoring, and installation of pipelines regardless of their locations. Megafauna and infauna communities
at or below the sediment/water interface would be impacted from the muds and cuttings normally
discharged at the seafloor at the start of every new well prior to riser installation. The impact from muds
and cuttings discharged at the surface are expected to be low in deep water. Drilling muds would not be
expected to reach the bottom beyond a few hundred meters from the surface-discharge location, and
cuttings would be dispersed. Even in situations where substantial burial of typical benthic infaunal
communities occurred, recolonization from populations from neighboring soft-bottom substrate would be
expected over a relatively short period of time for all size ranges of organisms, in a matter of days for
bacteria and probably less than one year for most all macrofauna species.

Deepwater coral habitats and other potential hard-bottom communities not associated with
chemosynthetic communities appear to be relatively rare. These unique communities are distinctive and
similar in nature to protected pinnacles and topographic features on the continental shelf. Any hard
substrate communities located in deep water would be particularly sensitive to impacts from OCS
activities. Impacts to these sensitive habitats could permanently prevent recolonization with similar
organisms requiring hard substrate.

A proposed action in the CPA is expected to cause little damage to the ecological function or
biological productivity of the widespread, typical deep-sea benthic communities. Impacts to other
hard-bottom communities are expected to be avoided as a consequence of the application of the existing
NTL 2000-G20 for chemosynthetic communities. The same geophysical conditions associated with the
potential presence of chemosynthetic communities also results in hard carbonate substrate that is
generally avoided.

Accidental events resulting from the proposed actions are expected to cause little damage to the
ecological function or biological productivity of the widespread, typical, deep-sea benthic communities.
Some impact to benthic communities would occur as a result of impact from an accidental blowout.
Megafauna and infauna communities at or below the sediment/water interface would be impacted by the
physical disturbance of a blowout or by burial from resuspended sediments. Even in situations where
substantial burial of typical benthic communities occurred, recolonization from populations from
neighboring substrate would be expected over a relatively short period of time for all size ranges of
organisms, in a matter of hours to days for bacteria and probably less than one year for most all
macrofauna species.
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Deepwater coral habitats and other potential hard-bottom communities not associated with
chemosynthetic communities will likely be avoided as a consequence of the application of NTL
2000-G20 and the similar geophysical signatures (hard bottom) indicating the potential presence of
chemosynthetic communities.

Accidental events from the proposed actions are expected to cause little damage to the ecological
function or biological productivity of the widespread, typical, deep-sea benthic communities.

Marine Mammals

Small numbers of marine mammals could be Killed or injured by a chance collision with a service
vessel; however, current MMS requirements and guidelines for vessel operation in the vicinity of
protected species should minimize this risk (the proposed Protected Species Lease Stipulation and NTL
2003-G10).

Marine mammal ingestion of industry-generated debris is a concern. Sperm whales may be
particularly at risk because of their suspected feeding behavior involving cruising along the bottom with
their mouth open. Entanglement in debris could have serious consequences. A sperm whale could suffer
diminished feeding and reproductive success, and potential injury, infection and death from entanglement
in discarded packing materials or debris. Industry has made good progress in debris management on
vessels and offshore structures in the last several years. The debris awareness training, instruction, and
placards required by the proposed Protected Species Lease Stipulation and NTL 2003-G11 should greatly
minimize the amount of debris that is accidentally lost overboard by offshore personnel.

There is no conclusive evidence whether anthropogenic noise has or has not caused long-term
displacements of, or reductions in, marine mammal populations. Noise associated with a proposed action,
including drilling noise, aircraft, and vessels may affect marine mammals by eliciting a startle response or
masking other sounds. However, many of the industry-related sounds are believed to be out of, or on the
limits of, marine mammal hearing, and the sounds are also generally temporary. The continued presence
of sperm whales in close proximity to some of the deepwater structures in the GOM tends to rule out
concerns of permanent displacement from disturbance.

Seismic operations have the potential to harm marine mammals in close proximity to firing airgun
arrays. The proposed protected species lease stipulations and the several mitigations, including onboard
observers and airgun shut-downs for whales in the exclusion zone, included in NTL 2004-G01
(“Implementation of Seismic Survey Mitigation Measures and Protected Species Observer Program”)
minimize the potential of harm from seismic operations to marine mammals.

Marine mammal death or injury is not expected from explosive structure removal operations. Existing
mitigations and those recently developed for structures placed in oceanic waters should continue to
minimize adverse effects to marine mammals from these activities.

Contaminants in waste discharges and drilling muds might indirectly affect marine mammals through
food-chain biomagnification. Although the scope and magnitude of such effects are not known, direct or
indirect effects are not expected to be lethal.

Routine activities related to a proposed action, particularly when mitigated as required by MMS, are
not expected to have long-term adverse effects on the size and productivity of any marine mammal
species or population endemic to the northern GOM.

Accidental blowouts, oil spills, and spill-response activities resulting from a proposed action have the
potential to impact marine mammals in the GOM. Characteristics of impacts (i.e., acute vs. chronic
impacts) depend on the magnitude, frequency, location, and date of accidents, characteristics of spilled
oil, spill-response capabilities and timing, and various meteorological and hydrological factors.
Populations of marine mammals in the northern Gulf will be exposed to residuals of oils spilled as a result
of a proposed action during their lifetimes. Chronic or acute exposure may result in harassment, harm, or
mortality to marine mammals occurring in the northern Gulf. Marine mammals made no apparent attempt
to avoid spilled oil in some cases (e.g., Smultea and Wirsig, 1995); however, marine mammals have been
observed apparently detecting and avoiding slicks in other reports (e.g., Geraci and St. Aubin, 1987).
Exposure to hydrocarbons persisting in the sea following the dispersal of an oil slick is likely to result in
sublethal impacts (e.g., decreased health, reproductive fitness, and longevity; and increased vulnerability
to disease) to marine mammals.
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Sea Turtles

Routine activities resulting from a proposed action have the potential to harm sea turtles. These
animals could be impacted by the degradation of water quality resulting from operational discharges;
noise generated by seismic exploration, helicopter and vessel traffic, platforms, and drillships; vessel
collisions; and marine debris generated by service vessels and OCS facilities. Lethal effects are most
likely to be from chance collisions with OCS service vessels and ingestion of plastic materials. Most
OCS activities are expected to have sublethal effects.

Contaminants in waste discharges and drilling muds might indirectly affect sea turtles through food-
chain biomagnification but there is uncertainty concerning the possible effects. Rapid dilution of the
discharges should minimize impact. Chronic sublethal effects (e.g., stress) resulting in persistent
physiological or behavioral changes and/or avoidance of impacted areas from noise disturbance could
cause declines in survival or fecundity, and result in population declines; however, such declines are not
expected. The required seismic operation mitigations, particularly clearance of the impact area of sea
turtles and marine mammals prior to ramp-up, and the subsequent gradual ramping up of the airguns,
should minimize the impact of rapid onset of, and close proximity to, very loud noise. Vessel traffic is a
serious threat to sea turtles. Diligence on the part of vessel operators as encouraged by the vessel strike
mitigations should minimize vessel/sea turtle collisions. Actual sea turtle impacts from explosive
removals in recent years have been small. The updated pre- and post-detonation mitigations should insure
that injuries remain extremely rare. Greatly improved handling of waste and trash by industry, along with
the annual awareness training required by the marine debris mitigations, is decreasing the plastics in the
ocean and minimizing the devastating effects on sea turtles. The routine activities of a proposed action
are unlikely to have significant adverse effects on the size and recovery of any sea turtle species or
population in the GOM.

Accidental blowouts, oil spills, and spill-response activities resulting from a proposed action have the
potential to impact small to large numbers of sea turtles in the GOM, depending on the magnitude and
frequency of accidents, the ability to respond to accidents, the location and date of accidents, and various
meteorological and hydrological factors. Populations of sea turtles in the northern Gulf will be exposed
to residuals of oils spilled as a result of a proposed action during their lifetimes. Chronic or acute
exposure may result in the harassment, harm, or mortality to sea turtles occurring in the northern Gulf. In
most foreseeable cases, exposure to hydrocarbons persisting in the sea following the dispersal of an oil
slick will result in sublethal impacts (e.g., decreased health, reproductive fitness, and longevity; and
increased vulnerability to disease) to sea turtles. Sea turtle hatchling exposure to, fouling by, or
consumption of tarballs persisting in the sea following the dispersal of an oil slick by would likely be
fatal.

Alabama, Choctawhatchee, St. Andrew, and Perdido Key Beach Mice

An impact from a proposed action on the Alabama, Choctawhatchee, St. Andrew and Perdido Key
beach mice is possible but unlikely. Impact may result from consumption of beach trash and debris. A
proposed action would deposit only a small portion of the total debris that would reach the habitat.
Efforts undertaken for the removal of marine debris or for beach restoration, such as sand replenishment,
may temporarily scare away beach mice, destroy their food resources, or collapse the tops of their
burrows.

Given the low probability of a major (1,000 bbl) spill occurring, direct impacts of oil spills on beach
mice from a proposed action are highly unlikely. Oil-spill response and cleanup activities could have
significant impact to the beach mice and their habitat, if not properly regulated.

Coastal and Marine Birds

The majority of effects resulting from a proposed action in the CPA on endangered/threatened and
nonendangered/nonthreatened coastal and marine birds are expected to be sublethal: behavioral effects,
sublethal exposure to or intake of OCS-related contaminants or discarded debris, temporary disturbances,
and displacement of localized groups from impacted habitats. Chronic sublethal stress, however, is often
undetectable in birds. As a result of stress, individuals may weaken, facilitating infection and disease;
then migratory species may not have the strength to reach their destination. No significant habitat
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impacts are expected to occur directly from routine activities resulting from a proposed action. Secondary
impacts from pipeline and navigation canals to coastal habitats will occur over the long-term and may
ultimately displace species from traditional sites to alternative sites.

Oil spills from a proposed action pose the greatest potential direct and indirect impacts to coastal and
marine birds. Birds that are heavily oiled are usually killed. If physical oiling of individuals or local
groups of birds occurs, some degree of both acute and chronic physiological stress associated with direct
and secondary uptake of oil would be expected. Small coastal spills, pipeline spills, and spills from
accidents in navigated waterways can contact and affect the different groups of coastal and marine birds,
most commonly marsh birds, waders, waterfowl, and certain shorebirds. Lightly oiled birds can sustain
tissue and organ damage from oil ingested during feeding and grooming or from oil that is inhaled. Stress
and shock enhance the effects of exposure and poisoning. Low levels of oil could stress birds by
interfering with food detection, feeding impulses, predator avoidance, territory definition, homing of
migratory species, susceptibility to physiological disorders, disease resistance, growth rates, reproduction,
and respiration. Reproductive success can be affected by the toxins in oil. Indirect effects occur by
fouling of nesting habitat, and displacement of individuals, breeding pairs, or populations to less
favorable habitats.

Dispersants used in spill cleanup activity can have toxic effects similar to oil on the reproductive
success of coastal and marine birds. The, air, vehicle, and foot traffic that takes place during shoreline
clean up activity can disturb nesting populations and degrade or destroy habitat.

Endangered and Threatened Fish

Gulf Sturgeon

Potential impacts on Gulf sturgeon and the designated critical habitat may occur from drilling and
produced water discharges, degradation of estuarine and marine water quality by nonpoint runoff from
estuarine OCS-related facilities, vessel traffic, explosive removal of structures, and pipeline installation.
The dilution and low toxicity of this pollution is expected to result in negligible impact of a proposed
action on Gulf sturgeon. Vessel traffic will generally only pose a risk to Gulf sturgeon when leaving and
returning to port. Major navigation channels are excluded from critical habitat. The Gulf sturgeon
characteristics of bottom-feeding and general avoidance of disturbance make the probability of vessel
strike extremely remote. Explosive removal of structures as a result of a proposed action will occur well
offshore of Gulf sturgeon critical habitat and the riverine, estuarine, and shallow Gulf habitats where
sturgeon are generally located. Environmental permit requirements and recent techniques for locating
pipelines will result in very minimal impact to Gulf sturgeon critical habitat if any pipeline is installed
nearshore due to a proposed action. Impacts from routine activities resulting from a proposed action in
the CPA are expected to have negligible effects on Gulf sturgeon and their designated critical habitat.

The Gulf sturgeon could be impacted by oil spills resulting from a proposed action. Contact with
spilled oil could have detrimental physiological effects. However, several factors influence the
probability of spilled oil contact with Gulf sturgeon or their critical habitat. The likelihood of spill
occurrence and subsequent contact with, or impact to, Gulf sturgeon and/or designated critical habitat is
extremely low.

Fish Resources and Essential Fish Habitat

It is expected that coastal and marine environmental degradation from a proposed action would have
little effect on fish resources or EFH. The impact of coastal and marine environmental degradation is
expected to cause an undetectable decrease in fish resources or in EFH. Fish resources and EFH are
expected to recover from more than 99 percent, but not all, of the expected coastal and marine
environmental degradation. Fish populations, if left undisturbed, will regenerate in one generation, but
any loss of wetlands as EFH would be permanent.

Offshore live bottoms, including both pinnacle trend features and topographic features, will
experience little or no impact. Live bottoms within No Activity Zones will be completely avoided by all
impacting activities. Offshore discharges and subsequent changes to marine water quality will be
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regulated by NPDES permits. At the expected level of impact, the resultant influence on fish resources
and EFH would be negligible and indistinguishable from natural population variations.

Activities such as pipeline trenching and OCS discharge of drilling muds and produced water would
cause negligible impacts and would not deleteriously affect fish resources or EFH. At the expected level
of impact, the resultant influence on fish resources would cause less than a 1 percent change in fish
populations or EFH. As a result, there would be little disturbance to fish resources or EFH.

Additional hard substrate habitat provided by structure installation in areas where natural hard bottom
is rare will tend to increase fish populations. Removal of these structures will eliminate that habitat
except when decommissioning results in platforms being used as artificial reef material. This practice is
expected to increase over time.

A proposed action is expected to result in less than a 1 percent decrease in fish resources and/or
standing stocks or in EFH. It would require one generation for fish resources to recover from 99 percent
of the impacts. Recovery from the loss of wetlands habitat would probably not occur.

Law and Hellou (1999) make a clear summary stating, “Accidents and spillages are an inevitable

consequence of the worldwide transport of crude oil and refined petroleum products by sea.” They also
add that the number of major spills occurring each year has decreased since the 1970’s. Accidental events
resulting from oil and gas development in a proposed action area of the GOM have the potential to cause
some detrimental effects on fisheries and commercial fishing practices. A subsurface blowout would
have a negligible effect on GOM fish resources or commercial fishing. If spills due to a proposed action
were to occur in open waters of the OCS proximate to mobile adult finfish or shellfish, the effects would
likely be nonfatal and the extent of damage would be reduced due to the capability of adult fish and
shellfish to avoid a spill, to metabolize hydrocarbons, and to excrete both metabolites and parent
compounds. The effect of proposed-action-related oil spills on fish resources and commercial fishing is
expected to cause less than a 1 percent decrease in standing stocks of any population, commercial fishing
efforts, landings, or value of those landings. Historically, there have been no oil spills of any size that
have had a long-term impact on fishery populations. Any affected commercial fishing activity would
recover within 6 months. There is no evidence at this time that commercial fisheries in the GOM have
been adversely affected on a regional population level by spills or chronic contamination.
At the expected level of impact, the resultant influence on fish populations and commercial fishing
activities from a proposed action would be negligible and indistinguishable from variations due to natural
causes. It is expected that coastal environmental degradation from a proposed action would have little
effect on fish resources or EFH; however, wetland loss could occur due to a petroleum spill contacting
inland areas.

Commercial Fishing

Activities such as seismic surveys and pipeline trenching will cause negligible impacts and will not
deleteriously affect commercial fishing activities. Seismic surveys are not expected to cause long-term or
permanent displacement of any listed species from critical habitat/preferred habitat or to result in
destruction or adverse modification of critical habitat or essential fish habitat. Operations such as
production platform emplacement, underwater OCS impediments, and explosive platform removal, will
cause slightly greater impacts on commercial fishing. At the expected level of impact, the resultant
influence on commercial fishing will be indistinguishable from variations because of natural causes. As a
result, there would be very little impact on commercial fishing. A proposed action is expected to result in
less than a 1 percent change in activities, in pounds landed, or in the value of landings. It will require less
than six months for fishing activity to recover from any impacts.

Law and Hellou (1999) make a clear summary stating, “Accidents and spillages are an inevitable
consequence of the worldwide transport of crude oil and refined petroleum products by sea.” They also
add that the number of major spills occurring each year has decreased since the 1970’s. Accidental events
resulting from oil and gas development in a proposed action area of the GOM have the potential to cause
some detrimental effects on fisheries and commercial fishing practices. A subsurface blowout would
have a negligible effect on GOM fish resources or commercial fishing. If spills due to a proposed action
were to occur in open waters of the OCS proximate to mobile adult finfish or shellfish, the effects would
likely be nonfatal and the extent of damage would be reduced due to the capability of adult fish and
shellfish to avoid a spill, to metabolize hydrocarbons, and to excrete both metabolites and parent
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compounds. The effect of proposed-action-related oil spills on fish resources and commercial fishing is
expected to cause less than a 1 percent decrease in standing stocks of any population, commercial fishing
efforts, landings, or value of those landings. Historically, there have been no oil spills of any size that
have had a long-term impact on fishery populations. Any affected commercial fishing activity would
recover within 6 months. There is no evidence at this time that commercial fisheries in the GOM have
been adversely affected on a regional population level by spills or chronic contamination.

At the expected level of impact, the resultant influence on fish populations and commercial fishing
activities from a proposed action would be negligible and indistinguishable from variations due to natural
causes. It is expected that coastal environmental degradation from a proposed action would have little
effect on fish resources or EFH; however, wetland loss could occur due to a petroleum spill contacting
inland areas.

Recreational Fishing

The development of oil and gas in the proposed lease sale area could attract additional recreational
fishing activity to structures installed on productive leases. Each structure placed in the GOM to produce
oil or gas would function as a de facto artificial reef, attract sport fish, and improve fishing prospects in
the immediate vicinity of platforms. This impact would last for the life of the structure, until the
structures are removed from the location and the marine environment. A proposed action would have a
beneficial effect on offshore and deep-sea recreational fishing within developed leases accessible to
fishermen. These effects would last until the production structures are removed from the marine
environment. Short-term space-use conflict could occur during the time that any pipeline is being
installed.

The estimated number and size of potential spills associated with a proposed action’s activities are
unlikely to decrease recreational fishing activity but may divert the location or timing of a few planned
fishing trips. Potential recreational fisheries due to accidental events as a result of a proposed action
would be minor to moderate. Based on the sizes of oil spills assumed for a proposed action, only
localized and short-term disruption of recreational fishing activity might result (minor impact).

Recreational Resources

Marine debris will be lost from time to time from operations resulting from a proposed action. The
impact on Gulf Coast recreational beaches is expected to be minimal. The incremental increase in
helicopter and vessel traffic is expected to add very little additional noise that may affect beach users. A
proposed action is expected to result in nearshore operations that may adversely affect the enjoyment of
some Gulf Coast beach uses; however, these will have little effect on the number of beach users.

It is unlikely that a spill would be a major threat to recreational beaches because any impacts would
be short-term and localized. Should a spill contact a recreational beach, short-term displacement of
recreational activity from the areas directly affected would occur. Beaches directly impacted would be
expected to close for periods of 2-6 weeks or until the cleanup operations were complete. Should a spill
result in a large volume of oil contacting a beach or a large recreational area being contacted by an oil
slick, visitation to the area could be reduced by as much as 5-15 percent for as long as one season, but
such an event should have no long-term effect on tourism.

Tarballs can lessen the enjoyment of the recreational beaches but should have no long-term effect on
the overall use of beaches.

Archaeological Resources

Historic

The greatest potential impact to a historic archaeological resource as a result of a proposed action in
the CPA would result from direct contact between an offshore activity (platform installation, drilling rig
emplacement, and dredging or pipeline project) and a historic shipwreck. An MMS-funded study
(Pearson et al., 2003) resulted in refinement of the areas assessed as having high-potential areas for the
location of historic period shipwrecks. An MMS review of the historic high-potential areas for historic
shipwrecks is occurring at the time of this writing. The NTL for archaeological resource surveys in the
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GOM Region, NTL 2005-G07, mandates a 50-m linespacing for remote-sensing surveys of leases within
the areas having high potential for historic shipwrecks in water depths 200 m (656 ft) or less, and 300-m
linespacing in water depths greater than 200 m. NTL 2006-GO07 identifies those lease blocks that have
been designated as having a high potential for containing historic shipwrecks.

Ferromagnetic debris has the potential to mask the magnetic signatures of historic shipwrecks.

Maintenance dredging of navigation channels may result in impacts to historic shipwrecks; however,
the percentage of OCS use of these channels under a proposed action is less than 1 percent.

Most other routine activities associated with a proposed action in the CPA are not expected to impact
historic archaeological resources. It is conservatively assumed that about 3-4 percent of the OCS
Program’s use of projected onshore facilities will occur as a result of a proposed action (Table 4-9). Itis
expected that archaeological resources will be protected through the review and approval processes of the
various Federal, State, and local agencies involved in permitting onshore activities.

Offshore oil and gas activities resulting from a proposed action could contact a shipwreck because of
incomplete knowledge on the location of shipwrecks in the Gulf. Although this occurrence is not
probable, such an event would result in the disturbance or destruction of important historic archaeological
information. Other factors associated with a proposed action in the CPA are not expected to affect
historic archaeological resources.

Impact to a historic archaeological resource could occur as a result of an accidental spill. As
indicated in Chapter 4.3.1.7, it is not very likely that an oil spill will occur and contact coastal historic
archaeological sites from accidental events associated with a proposed action. The major effect from an
oil-spill impact would be visual contamination of a historic coastal site, such as a historic fort or
lighthouse. As historic archaeological sites are protected under law, it is expected that any spill cleanup
operations would be conducted in such a way as to cause little or no impacts to historic archaeological
resources. These impacts would be temporary and reversible.

Prehistoric

Several impact-producing factors may threaten the prehistoric archaeological resources of the Central
Gulf. An impact could result from a contact between an OCS activity (pipeline and platform installations,
drilling rig emplacement and operation, dredging, and anchoring activities) and a prehistoric site located
on the continental shelf. The archaeological survey and archaeological clearance of sites required prior to
an operator beginning oil and gas activities on a lease are expected to be highly effective at identifying
possible prehistoric sites. Since the survey and clearance provide a significant reduction in the potential
for a damaging interaction between an impact-producing factor and a prehistoric site, there is a very small
possibility of an OCS activity contacting a prehistoric site. Should such contact occur, there would be
damage to or loss of significant and/or unique archaeological information.

Onshore development as a result of a proposed action could result in the direct physical contact from
new facility construction, pipeline trenching, and new navigation canal dredging. Protection of
archaeological resources in these cases is expected to be achieved through the various approval processes
of the Federal, State, and local agencies involved.

A proposed action in the CPA is not expected to result in impacts to prehistoric archaeological sites;
however, should such an impact occur, unique or significant archaeological information could be lost.

Accidental events producing oil spills may threaten the prehistoric archaeological resources of the
Gulf Coast. Impacts to prehistoric sites could occur as a result of an oil spill. Should a spill contact an
archaeological site, damage might include loss of radiocarbon-dating potential, direct impact from oil-
spill cleanup equipment, and/or looting. Previously unrecorded sites could be impacted by oil-spill
cleanup operations on beaches.

As indicated in Chapter 4.3.1.7, it is not very likely for an oil spill to occur and contact coastal and
barrier island prehistoric sites as a result of a proposed action. The proposed actions are not expected to
result in impacts to prehistoric archaeological sites; however, should such an impact occur, unique or
significant archaeological information could be lost and this impact would be irreversible.
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Human Resources and Land Use

Land Use and Coastal Infrastructure

A proposed action in the CPA would not require additional coastal infrastructure, with the exception
of possibly one new gas processing facility, and would not alter the current land use of the analysis area.

Demographics

Activities relating to a proposed CPA lease sale are expected to affect minimally the analysis area’s
land use, infrastructure, and demography. These impacts are projected to mirror employment effects that
are estimated to be negligible to any one EIA. Baseline patterns and distributions of these factors, as
described in Chapter 3.3.5.4, are expected to approximately maintain the same level. Changes in land
use throughout the analysis area are expected to be contained and minimal. The OCS-related
infrastructure is in place and will not change as a result of a proposed action. Current baseline estimates
of population growth for the analysis area show a continuation of growth, but at a slower rate.

Accidental events such as oil or chemical spills, blowouts, and vessel collisions would have no effects
on land use. Coastal or nearshore spills could have short-term adverse effects on coastal infrastructure
requiring clean up of any oil or chemicals spilled.

Economic Factors

Should a proposed CPA lease sale occur, there would be only minor economic changes in the Texas,
Louisiana, Mississippi, Alabama, and Florida EIA’s. A proposed action is expected to generate less than
a 1 percent increase in employment in any of these subareas. This demand will be met primarily with the
existing population and available labor force for reasons discussed above. Accidental events such as oil
or chemical spills, blowouts, and vessel collisions would have no effects on the demographic
characteristics of the Gulf coastal communities.

Environmental Justice

Because of the existing extensive and widespread support system for OCS-related industry and
associated labor force, the effects of a proposed action in the CPA are expected to be widely distributed
and little felt. In general, who will be hired and where new infrastructure might be located is impossible
to predict. Impacts related to a proposed action are expected to be economic and have a limited but
positive effect on low-income and minority populations. Given the existing distribution of the industry
and the limited concentrations of minority and low-income peoples, a proposed action is not expected to
have a disproportionate effect on these populations.

Lafourche Parish will experience the most concentrated effects of a proposed action; however,
because the Parish is not heavily low-income or minority, because the Houma are not residentially
segregated, and because the effects of road traffic and port expansion will not occur in areas of low-
income or minority concentration, these groups will not be differentially affected. In general, the effects
in Lafourche Parish are expected to be mostly economic and positive. A proposed action would help to
maintain ongoing levels of activity rather than expand them. Future changes in activity levels will most
likely be caused by fluctuations in oil prices and imports, and not by activities related to a proposed
action. A proposed action is not expected to have disproportionate high/adverse environmental or health
effects on minority or low-income people.

Considering the low likelihood of an oil spill and the heterogeneous population distribution along the
GOM region, accidental spill events associated with a proposed action are not expected to have
disproportionate adverse environmental or health effects on minority or low-income people.
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2.4.1.3. Mitigating Measures

2.4.1.3.1. Topographic Features Stipulation

The topographic features located in the CPA provide habitat for coral reef community organisms
(Chapter 3.2.2.1.2). These communities could be severely and adversely impacted by oil and gas
activities resulting from the proposed actions if such activities took place on or near these communities
without the Topographic Features Stipulation and if such activities were not mitigated. The DOI has
recognized this problem for some years, and since 1973 stipulations have been made a part of leases on or
near these biotic communities so that impacts from nearby oil and gas activities were mitigated to the
greatest extent possible. This stipulation would not prevent the recovery of oil and gas resources but
would serve to protect valuable and sensitive biological resources.

The Topographic Features Stipulation was formulated based on consultation with various Federal
agencies and comments solicited from the States, industry, environmental organizations, and academic
representatives. The stipulation is based on years of scientific information collected since the inception of
the stipulation. This information includes various Bureau of Land Management/MMS-funded studies on
the topographic highs in the CPA; numerous stipulation-imposed, industry-funded monitoring reports;
and the National Research Council (NRC) report entitled Drilling Discharges in the Marine Environment
(1983). The location and lease status of the blocks affected by the Topographic Features Stipulation are
shown on Figure 2-1.

The requirements in the stipulation are based on the following facts:

(@) Shunting of the drilling effluent to the nepheloid layer confines the effluent to a level
deeper than that of the living reef of a high-relief topographic feature. Shunting is
therefore an effective measure for protecting the biota of high-relief topographic
features (Bright and Rezak, 1978; Rezak and Bright, 1981; NRC, 1983).

(b) The biological effect on the benthos from the deposition of nonshunted discharge is
mostly limited to within 1,000 m of the discharge (NRC, 1983).

(c) The biota of topographic features can be categorized into depth-related zones defined
by degree of reef-building activity (Rezak and Bright, 1981; Rezak et al., 1983 and
1985).

The stipulation establishes No Activity Zones at the topographic features. A zone is defined by the
85-m bathymetric contour (isobath) since, generally, the biota shallower than 85 m are more typical of the
Caribbean reef biota, while the biota deeper than 85 m are similar to soft-bottom organisms found
throughout the Gulf. Where a topographic feature is in water depths less than 85 m, the deepest “closing”
isobath defines the No Activity Zone for that area. Within the No Activity Zones, no operations,
anchoring, or structures are allowed. Outside the No Activity Zones, additional restrictive zones are
established where oil and gas operations could occur, but where drilling discharges would be shunted.

The stipulation requires that all effluents within 1,000 m of banks containing an antipatharian-
transitional zone be shunted to within 10 m of the seafloor. Banks containing the more sensitive and
productive algal-sponge zone require a shunt zone extending 1 nautical mile (hmi) and an additional 3-
nmi shunt zone for development only.

The stipulation reads as follows:

Topographic Features Stipulation

(@) No activity including structures, drilling rigs, pipelines, or anchoring will be allowed
within the listed isobath (“No Activity Zone”) of the leases on banks as listed above.

(b) Operations within “1,000-Meter Zone” shall be restricted by shunting all drill
cuttings and drilling fluids to the bottom through a downpipe that terminates an
appropriate distance, but no more than 10 m, from the bottom.
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(c) Operations within “1-Mile Zone” shall be restricted by shunting all drill cuttings and
drilling fluids to the bottom through a downpipe that terminates an appropriate
distance, but no more than 10 m, from the bottom. (Where there is a “1-Mile Zone”
designated, the “1,000-Meter Zone” in paragraph (b) is not designated.)

(d) Operations within “3-Mile Zone” shall be restricted by shunting all drill cuttings and
drilling fluids from development operations to the bottom through a downpipe that
terminates an appropriate distance, but no more than 10 m, from the bottom.

The banks and corresponding blocks to which this stipulation may be applied in the CPA are as
follows:

Bank Name Isobath (m) Bank Name Isobath (m)
McGrail Bank 85 Jakkula Bank 85
Bouma Bank 85 Sweet Bank® 85
Rezak Bank 85 Bright Bank 85
Sidner Bank 85 Geyer Bank 85
Sackett Bank® 85 Elvers Bank 85
Ewing Bank 85 Alderdice Bank 80
Diaphus Bank? 85 Fishnet Bank® 76
Parker Bank 85 Sonnier Bank 55

L Only paragraph (a) of the stipulation applies.
20Only paragraphs (a) and (b) of the stipulation apply.
¥ CPA bank with a portion of its “3-Mile Zone” in the WPA.

Effectiveness of the Lease Stipulation

The purpose of the stipulation is to protect the biota of the topographic features from adverse effects
due to routine oil and gas activities. Such effects include physical damage from anchoring and rig
emplacement and potential toxic and smothering effects from muds and cuttings discharges. The
Topographic Features Stipulation has been used on leases since 1973, and this experience shows
conclusively that the stipulation effectively prevents damage to the biota of these banks from routine oil
and gas activities. Anchoring related to oil and gas activities on the sensitive portions of the topographic
features has been prevented. Monitoring studies have demonstrated that the shunting requirements of the
stipulations are effective in preventing the muds and cuttings from impacting the biota of the banks. The
stipulation, if adopted for the proposed actions, will continue to protect the biota of the banks, specifically
as discussed below.

Mechanical damage resulting from oil and gas operations is probably the single most serious impact
to benthic habitat. Complying with the No Activity Zone designation of the Topographic Features
Stipulation should completely eliminate this threat to the sensitive biota of WPA topographic features
from activities resulting from the proposed actions. The sensitive biota within the zones provided for in
the Topographic Features Stipulation will thus be protected.

Several other impact-producing factors may threaten communities associated with topographic
features. Vessel anchoring and structure emplacement result in physical disturbance of benthic habitat
and are the most likely activities to cause permanent or long-lasting impacts to sensitive offshore habitats.
Recovery from damage caused by such activities may take 10 or more years (depending on the maturity
of the impacted community). Operational discharges (drilling muds and cuttings, produced waters) may
impact the biota of the banks due to turbidity and sedimentation, resulting in death to benthic organisms
in large areas. Recovery from such damage may take 10 or more years (depending on the maturity of the
impacted community). Blowouts may cause similar damage to benthic biota by resuspending sediments,
causing turbidity and sedimentation, which could ultimately have a lethal impact on benthic organisms.
Recovery from such damage may take up to 10 years (depending on the maturity of the impacted
community). Oil spills will cause damage to benthic organisms if the oil contacts the organisms; such
contact is unlikely except from spills from blowouts. There have been few blowouts in the GOM.
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Structure removal using explosives can result in water turbidity, redeposition of sediments, and explosive
shock-wave impacts. Recovery from such damage could take more than 10 years (depending on the
maturity of the impacted community). The above activities, especially bottom-disturbing activities, have
the greatest potential to severely impact the biota of topographic features. Those activities having the
greatest impacts are also those most likely to occur. The proposed actions, without benefit of the
Topographic Features Stipulation or comparable mitigation, are expected to have a severe impact on the
sensitive offshore habitats of the topographic features.

The stipulation provides different levels of protection for banks in different categories as defined by
Rezak and Bright (1981). The categories and their definitions are as follows:

Category A:  zone of major reef-building activity; maximum environmental protection
recommended;

Category B:  zone of minor reef-building activity; environmental protection
recommended;

Category C:  zone of negligible reef-building activity, but crustose algae present;
environmental protection recommended; and

Category D:  zone of no reef-building or crustose algae; additional protection not
necessary.

The stipulation requires that all effluents within 1,000 m of Sackett, Fishnet, and Diaphus Banks,
categorized by Rezak and Bright (1981) as Category C banks, be shunted into the nepheloid layer; the
potentially harmful materials in drilling muds will be trapped in the bottom boundary layer and will not
move up the banks where the biota of concern are located. Surface drilling discharge at distances greater
than 1,000 m from the bank is not expected to impact the biota.

The stipulation protects the remaining banks (Category A and B banks) with even greater restrictions.
Surface discharge will not be allowed within 1 nmi of these more sensitive banks. Surface discharges
outside of 1 nmi are not expected to impact the biota of the banks, as adverse effects from surface
discharge are limited to 1,000 m. However, it is possible that, when multiple wells are drilled from a
single platform (surface location), typical during development operations, extremely small amounts of
muds discharged more than 1 nmi from the bank may reach the bank. In order to eliminate the possible
cumulative effect of muds discharged during development drilling, the stipulation imposes a 3-Mile Zone
within which shunting of development well effluent is required.

The stipulation would prevent damage to the biota of the banks from routine oil and gas activities
resulting from the proposals, while allowing the development of nearby oil and gas resources. The
stipulation will not protect the banks from the adverse effects of an accident such as a large blowout on a
nearby oil or gas operation.

2.4.1.3.2. Live Bottom (Pinnacle Trend) Stipulation

The Live Bottom (Pinnacle Trend) Stipulation covers the pinnacle trend area of the CPA (Figure
2-1). A small portion of the northeastern CPA sale area is characterized by a pinnacle trend, which is
classified as a live bottom under the stipulation. The pinnacles are a series of topographic irregularities
with variable biotal coverage, which provide structural habitat for a variety of pelagic fish. The pinnacles
in the region could be impacted from physical damage of unrestricted oil and gas activities, as noted in
Chapter 4.2.3.1.4.1.1. The Live Bottom (Pinnacle Trend) Stipulation is intended to protect the pinnacle
trend and the associated hard-bottom communities from damage and, at the same time, provide for
recovery of potential oil and gas resources. The stipulation reads as follows:

Live Bottom (Pinnacle Trend) Stipulation

For the purpose of this stipulation, “live bottom areas” are defined as seagrass
communities; or those areas which contain biological assemblages consisting of such
sessile invertebrates as sea fans, sea whips, hydroids, anemones, ascidians, sponges,
bryozoans, or corals living upon and attached to naturally occurring hard or rocky
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formations with rough, broken, or smooth topography; or areas whose lithotope favors
the accumulation of turtles, fishes, and other fauna.

Prior to any drilling activities or the construction or placement of any structure for
exploration or development on this lease, including, but not limited to, anchoring, well
drilling, and pipeline and platform placement, the lessee will submit to the Regional
Director (RD) a live bottom survey report containing a bathymetry map prepared utilizing
remote sensing techniques. The bathymetry map shall be prepared for the purpose of
determining the presence or absence of live bottoms which could be impacted by the
proposed activity. This map shall encompass such an area of the seafloor where surface
disturbing activities, including anchoring, may occur.

If it is determined that the live bottoms might be adversely impacted by the proposed
activity, the RD will require the lessee to undertake any measure deemed economically,
environmentally, and technically feasible to protect the pinnacle area. These measures
may include, but are not limited to, the following:

a. the relocation of operations; and
b. the monitoring to assess the impact of the activity on the live bottoms.

Effectiveness of the Lease Stipulation

Through detection and avoidance, this stipulation minimizes the likelihood of mechanical damage
from OCS activities associated with rig and anchor emplacement to the sessile and pelagic communities
associated with the crest and flanks of such features. Since this area is subject to heavy natural
sedimentation, this stipulation does not include any specific measures to protect the pinnacles from the
discharge of effluents.

The sessile and pelagic communities associated with the crest and flanks of the pinnacle and hard-
bottom features could be adversely impacted by oil and gas activities resulting from the proposed actions
if such activities took place on or near these communities without the Live Bottom (Pinnacle Trend)
Stipulation. For many years, this stipulation has been made a part of leases on blocks in the CPA on or
near these biotic communities so that impacts from nearby oil and gas activities were mitigated to the
greatest extent possible. This stipulation does not prevent the recovery of oil and gas resources; however,
it does serve to protect valuable and sensitive biological resources.

Activities resulting from the proposed actions, particularly anchor damage to localized pinnacle areas,
are expected to cause substantial damage to portions of the pinnacle trend environment because these
activities are potentially destructive to the biological communities and could damage one or several
individual pinnacles. The most potentially damaging of these are the impacts associated with mechanical
damages that may result from anchors. However, the action is judged to be infrequent because of the
limited operations in the vicinity of the pinnacles and the small size of many of the features. Minor
impact is expected from large oil spills, blowouts, pipeline emplacement, muds and cuttings discharges,
and structure removals. The frequency of impacts to the pinnacles is rare, and the severity is judged to be
slight because of the widespread nature of the features within the pinnacle trend area. The proposed
actions, without the benefit of the Live Bottom (Pinnacle Trend) Stipulation, could have an adverse
impact on the pinnacle region, but such impact is expected to be of a localized nature. Impact from
mechanical damage including anchors could potentially be long term if the physical integrity of the
pinnacles themselves became altered.

The pinnacle trend occurs as patchy regions within the general area of the eastern portion of the CPA
(Ludwick and Walton, 1957; Vittor and Associates, Inc., 1985; Brooks and Giammona, 1990). The
pinnacle trend also extends into the EPA. The stipulation would require the operators to locate the
individual pinnacles and associated communities that may be present in the block. The stipulation
requires that a survey be done to encompass the potential area of proposed surface disturbance and that a
bathymetry map depicting any pinnacles in the vicinity be prepared from the survey. (Since it is the
pinnacles themselves and the habitat they provide for various species that are sensitive to impacts from oil
and gas activities, photodocumentation of the identified pinnacles is not warranted.) The MMS GOM
Regional Director, through consultation with FWS, could then decide if pinnacles in the trend would be
potentially impacted and, if so, require appropriate mitigative measures.
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By identifying the individual pinnacles present at the activity site, the lessee would be directed to
avoid placement of the drilling rig and anchors on the sensitive areas. Thus, mechanical damage to the
pinnacles is eliminated when measures required by the stipulation are imposed. The stipulation does not
address the discharge of effluents near the pinnacles because the pinnacle trend is subjected to heavy
natural sedimentation and is at considerable depths. The rapid dilution of drill cuttings and muds will
minimize the potential of significant concentration of effluents on the pinnacles.

2.4.1.3.3. Military Areas Stipulation

A standard military warning areas stipulation has been applied to all blocks leased in military areas in
the GOM since 1977. Figure 2-2 shows the military warning areas in the GOM. This stipulation would
be a part of any lease resulting from the proposed actions. The stipulation reads as follows:

Military Areas Stipulation
(a) Hold and Save Harmless

Whether compensation for such damage or injury might be due under a theory of
strict or absolute liability or otherwise, the lessee assumes all risks of damage or injury to
persons or property, which occur in, on, or above the Outer Continental Shelf (OCS), to
any persons or to any property of any person or persons who are agents, employees, or
invitees of the lessee, its agents, independent contractors, or subcontractors doing
business with the lessee in connection with any activities being performed by the lessee
in, on, or above the OCS, if such injury or damage to such person or property occurs by
reason of the activities of any agency of the U.S. Government, its contractors or
subcontractors, or any of its officers, agents or employees, being conducted as a part of,
or in connection with, the programs and activities of the command headquarters.

Notwithstanding any limitation of the lessee's liability in section 14 of the lease, the
lessee assumes this risk whether such injury or damage is caused in whole or in part by
any act or omission, regardless of negligence or fault, of the U.S., its contractors or
subcontractors, or any of its officers, agents, or employees. The lessee further agrees to
indemnify and save harmless the U.S. against all claims for loss, damage, or injury
sustained by the lessee, or to indemnify and save harmless the U.S. against all claims for
loss, damage, or injury sustained by the agents, employees, or invitees of the lessee, its
agents, or any independent contractors or subcontractors doing business with the lessee in
connection with the programs and activities of the aforementioned military installation,
whether the same be caused in whole or in part by the negligence or fault of the U.S., its
contractors, or subcontractors, or any of its officers, agents, or employees and whether
such claims might be sustained under a theory of strict or absolute liability or otherwise.

(b) Electromagnetic Emissions

The lessee agrees to control its own electromagnetic emissions and those of its
agents, employees, invitees, independent contractors or subcontractors emanating from
individual designated defense warning areas in accordance with requirements specified
by the commander of the command headquarters to the degree necessary to prevent
damage to, or unacceptable interference with, Department of Defense flight, testing, or
operational activities, conducted within individual designated warning areas. Necessary
monitoring control, and coordination with the lessee, its agents, employees, invitees,
independent contractors or subcontractors, will be effected by the commander of the
appropriate onshore military installation conducting operations in the particular warning
area; provided, however, that control of such electromagnetic emissions shall in no
instance prohibit all manner of electromagnetic communication during any period of time
between a lessee, its agents, employees, invitees, independent contractors or
subcontractors and onshore facilities.
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(c) Operational

The lessee, when operating or causing to be operated on its behalf, boat, ship, or
aircraft traffic into the individual designated warning areas shall enter into an agreement
with the commander of the individual command headquarters listed in the following list,
upon utilizing an individual designated warning area prior to commencing such traffic.
Such an agreement will provide for positive control of boats, ships, and aircraft operating
into the warning areas at all times.

Effectiveness of the Lease Stipulation

The hold harmless section of the military stipulation serves to protect the U.S. Government from
liability in the event of an accident involving the lessee and military activities. The actual operations of
the military and the lessee and its agents will not be affected.

The electromagnetic emissions section of the stipulation requires the lessee and its agents to reduce
and curtail the use of radio, CB, or other equipment emitting electromagnetic energy within some areas.
This serves to reduce the impact of oil and gas activity on the communications of military missions and
reduces the possible effects of electromagnetic energy transmissions on missile testing, tracking, and
detonation.

The operational section requires notification to the military of oil and gas activity to take place within
a military use area. This allows the base commander to plan military missions and maneuvers that will
avoid the areas where oil and gas activities are taking place or to schedule around these activities. Prior
notification helps reduce the potential impacts associated with vessels and helicopters traveling
unannounced through areas where military activities are underway.

This stipulation reduces potential impacts, particularly in regards to safety, but does not reduce or
eliminate the actual physical presence of oil and gas operations in areas where military operations are
conducted. The reduction in potential impacts resulting from this stipulation makes multiple-use conflicts
most unlikely. Without the stipulation, some potential conflict is likely. The best indicator of the overall
effectiveness of the stipulation may be that there has never been an accident involving a conflict between
military operations and oil and gas activities.

2.4.1.3.4. Evacuation Stipulation

This stipulation would be a part of any lease in the easternmost portion of the CPA sale area resulting
from the proposed actions, i.e., Sales 205, 206, 208, 213, 216, and 222. An evacuation stipulation has
been applied to all blocks leased in this area since 2001. The stipulation reads as follows:

Evacuation Stipulation

(@) The lessee, recognizing that oil and gas resource exploration, exploitation,
development, production, abandonment, and site cleanup operations on the leased
area of submerged lands may occasionally interfere with tactical military operations,
hereby recognizes and agrees that the United States reserves and has the right to
temporarily suspend operations and/or require evacuation on this lease in the interest
of national security. Such suspensions are considered unlikely in this area. Every
effort will be made by the appropriate military agency to provide as much advance
notice as possible of the need to suspend operations and/or evacuate. Advance notice
of fourteen (14) days shall normally be given before requiring a suspension or
evacuation, but in no event will the notice be less than four (4) days. Temporary
suspension of operations may include the evacuation of personnel, and appropriate
sheltering of personnel not evacuated. Appropriate shelter shall mean the protection
of all lessee personnel for the entire duration of any Department of Defense activity
from flying or falling objects or substances and will be implemented by a written
order from the MMS Regional Supervisor for Field Operations (RS-FO), after
consultation with the appropriate command headquarters or other appropriate military
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agency, or higher authority. The appropriate command headquarters, military agency
or higher authority shall provide information to allow the lessee to assess the degree
of risk to, and provide sufficient protection for, lessee’s personnel and property.
Such suspensions or evacuations for national security reasons will not normally
exceed seventy-two (72) hours; however, any such suspension may be extended by
order of the RS-FO. During such periods, equipment may remain in place, but all
production, if any, shall cease for the duration of the temporary suspension if so
directed by the RS-FO. Upon cessation of any temporary suspension, the RS-FO will
immediately notify the lessee such suspension has terminated and operations on the
leased area can resume.

(b) The lessee shall inform the MMS of the persons/offices to be notified to implement
the terms of this stipulation.

(c) The lessee is encouraged to establish and maintain early contact and coordination
with the appropriate command headquarters, in order to avoid or minimize the effects
of conflicts with potentially hazardous military operations.

(d) The lessee shall not be entitled to reimbursement for any costs or expenses associated
with the suspension of operations or activities or the evacuation of property or
personnel in fulfillment of the military mission in accordance with subsections (a)
through (c) above.

(e) Notwithstanding subsection (d), the lessee reserves the right to seek reimbursement
from appropriate parties for the suspension of operations or activities or the
evacuation of property or personnel associated with conflicting commercial
operations.

Effectiveness of the Lease Stipulation

This stipulation would provide for evacuation of personnel and shut-in of operations during any
events conducted by the military that could pose a danger to ongoing oil and gas operations. It is
expected that the invocation of these evacuation requirements will be extremely rare.

It is expected that these measures will serve to eliminate dangerous conflicts between oil and gas
operations and military operations. Continued close coordination between MMS and the military may
result in improvements in the wording and implementation of these stipulations.

2.4.1.3.5. Coordination Stipulation

This stipulation would be a part of any lease in the easternmost portion of the CPA sale area resulting
from the proposed actions, i.e., Sales 205, 206, 208, 213, 216, and 222. A coordination stipulation has
been applied to all blocks leased in this area since 2001. The stipulation reads as follows:

Coordination Stipulation

(@) The placement, location, and planned periods of operation of surface structures on
this lease during the exploration stage are subject to approval by the MMS Regional
Director (RD) after the review of an operator’s EP. Prior to approval of the EP, the
lessee shall consult with the appropriate command headquarters regarding the
location, density, and the planned periods of operation of such structures, and to
maximize exploration while minimizing conflicts with Department of Defense
activities. When determined necessary by the appropriate command headquarters,
the lessee will enter a formal Operating Agreement with such command
headquarters, that delineates the specific requirements and operating param for the
lessee’s Final activities in accordance with the military stipulation clauses contained
herein. If it is determined that the Final operations will result in interference with
scheduled military missions in such a manner as to possibly jeopardize the national
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defense or to pose unacceptable risks to life and property, then the RD may approve
the EP with conditions, disapprove it, or require modification in accordance with 30
CFR 250. The RD will notify the lessee in writing of the conditions associated with
plan approval, or the reason(s) for disapproval or required modifications. Moreover,
if there is a serious threat of harm or damage to life or property, or if it is in the
interest of national security or defense, pending or approved operations may be
suspended in accordance with 30 CFR 250. Such a suspension will extend the term
of a lease by an amount equal to the length of the suspension, except as provided in
30 CFR 250.169(b). The RD will attempt to minimize such suspensions within the
confine of related military requirements. It is recognized that the issuance of a lease
conveys the right to the lessee as provided in section 8(b)(4) of the Outer Continental
Shelf Lands Act to engage in exploration, development, and production activities
conditioned upon other statutory and regulatory requirements.

(b) The lessee is encouraged to establish and maintain early contact and coordination
with the appropriate command headquarters, in order to avoid or minimize the effects
of conflicts with potentially hazardous military operations.

(c) If national security interests are likely to be in continuing conflict with an existing
operating agreement, the RD will direct the lessee to modify any existing operating
agreement or to enter into a new operating agreement to implement measures to
avoid or minimize the identified potential conflicts, subject to the terms and
conditions and obligations of the legal requirements of the lease.

Effectiveness of the Lease Stipulation

This stipulation would provide for review of pending oil and gas operations by military authorities
and could result in delaying oil and gas operations if military activities have been scheduled in the area
that may put the oil and gas operations and personnel at risk.

2.4.1.3.6. Blocks South of Baldwin County, Alabama, Stipulation

This stipulation will be included only on leases on blocks south of and within 15 mi of Baldwin
County, Alabama. The stipulation reads as follows:

Blocks South of Baldwin County, Alabama, Stipulation

In order to minimize visual impacts from development operations on this block, you
will contact lessees and operators of leases in the vicinity prior to submitting a
Development Operations Coordination Document (DOCD) to determine if existing or
planned surface production structures can be shared. If feasible, your DOCD should
reflect the results of any resulting sharing agreement, propose the use of subsea
technologies, or propose another development scenario that does not involve new surface
structures.

If you cannot formulate a feasible development scenario that does not call for new
surface structure(s), your DOCD should ensure that they are the minimum necessary for
the proper development of the block and that they will be constructed and placed, using
orientation, camouflage, or other design measures, to limit their visibility from shore.

The MMS will review and make decisions on your DOCD in accordance with
applicable Federal regulations and MMS policies, and in consultation with the State of
Alabama (Geological Survey/Oil and Gas Board).

Effectiveness of the Lease Stipulation

For several years, the Governor of Alabama has continually indicated opposition to new leasing south
and within 15 mi of Baldwin County but has requested that, if the area is offered for lease, a lease
stipulation to reduce the potential for visual impacts should be applied to all new leases in this area. Prior
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to the decision in 1999 on the Final Notice of Sale for Sale 172, the MMS, GOM OCS Regional Director,
in consultation with the Geological Survey of Alabama/State Oil and Gas Board, developed a lease
stipulation to be applied to any new leases within the 15-mi area to mitigate potential visual impacts. The
stipulation specifies requirements for consultation that lessees must follow when developing plans for
fixed structures. The stipulation has been continually adopted in annual Central GOM lease sales since
1999. It has been considered satisfactorily responsive to the concern of the Governor of Alabama and is
proposed at this time for adoption in each of the future Central GOM lease sales in the current 5-Year
Program, i.e., Sales 185, 190, 194, 198, and 201.

2.4.1.3.7. Protected Species Stipulation

A protected species stipulation has been applied to all blocks leased in the GOM since 2001. This
stipulation would be a part of any lease resulting from the proposed actions, i.e., Sales 205, 206, 208, 213,
216, and 222. The stipulation reads as follows:

Protected Species Stipulation

To reduce the potential taking of federally protected species (e.g., sea turtles, marine
mammals, Gulf sturgeon, and other listed species):

(@ The MMS will condition all permits issued to lessees and their operators to require
them to collect and remove flotsam resulting from activities related to exploration,
development, and production of this lease.

(b) The MMS will condition all permits issued to lessees and their operators to require
them to post signs in prominent places on all vessels and platforms used as a result of
activities related to exploration, development, and production of this lease detailing
the reasons (legal and ecological) why release of debris must be eliminated.

(c) The MMS will require that vessel operators and crews watch for marine mammals
and sea turtles, reduce vessel speed to 10 knots or less when assemblages of
cetaceans are observed and maintain a distance of 90 m or greater from whales, and a
distance of 45 m or greater from small cetaceans and sea turtles.

(d) The MMS will require that all seismic surveys employ mandatory mitigation
measures including the use of a 500-meter “exclusion zone” based upon the
appropriate water depth, ramp-up and shut-down procedures, visual monitoring and
reporting.  Seismic operations must immediately cease when certain marine
mammals are detected within the 500-meter exclusion zone. Ramp-up procedures
and seismic surveys may be initiated only during daylight unless alternate monitoring
methods approved by MMS are used.

(e) The MMS will require lessees and operators to instruct offshore personnel to
immediately report all sightings and locations of injured or dead protected species
(marine mammals and sea turtles) to the appropriate stranding network. If oil and gas
industry activity is responsible for the injured or dead animals (e.g. because of a
vessel strike), the responsible parties should remain available to assist the stranding
network. If the injury or death was caused by a collision with your vessel, you must
notify MMS within 24 hours of the strike.

(H) The MMS will require oil spill contingency planning to identify important habitats,
including designated critical habitat, used by listed species (e.g. sea turtle nesting
beaches, piping plover critical habitat), and require the strategic placement of spill
cleanup equipment to be used only by personnel trained in less-intrusive cleanup
techniques on beach and bay shores.

Lessees and operators will be instructed how to implement these mitigation measures in NTL’s.
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Effectiveness of the Lease Stipulation

This stipulation was developed in consultation with NOAA Fisheries Service and FWS, and is
designed to minimize or avoid potential adverse impacts to federally protected species.

2.4.2. Alternative B — The Proposed Actions Excluding the Unleased Blocks
Near the Biologically Sensitive Topographic Features

2.4.2.1. Description

Alternative B differs from Alternative A by not offering the blocks that are possibly affected by the
proposed Topographic Features Stipulation (Chapter 2.4.1.3.1 and Figure 2-1). All of the assumptions
(including the six other potential mitigating measures) and estimates are the same as for Alternative A. A
description of Alternative A is presented in Chapter 2.4.1.1.

2.4.2.2. Summary of Impacts

The analyses of impacts summarized in Chapter 2.4.1.2 and described in detail in Chapters 4.2.2
and 4.4 are based on the development scenario, which is a set of assumptions and estimates on the
amounts, locations, and timing for OCS exploration, development, and production operations and
facilities, both offshore and onshore. A detailed discussion of the development scenario and major related
impact-producing factors is included in Chapters 4.1.1, 4.1.2, and 4.3.

The difference between the potential impacts described for Alternative A and those under Alternative
B is that under Alternative B no oil and gas activity would take place in the blocks subject to the
Topographic Features Stipulation (Figure 2-1). The assumption that the levels of activity for Alternative
B are essentially the same as those projected for the proposed actions leads to the conclusion that the
impacts expected to result from Alternative B would be very similar to those described under the
proposed actions (Chapter 4.2.2). Therefore, the regional impact levels for all resources, except for the
topographic features, would be similar to those described under the proposed actions. This alternative, if
adopted, would prevent any oil and gas activity whatsoever in the affected blocks; thus, it would eliminate
any potential direct impacts to the biota of those blocks from oil and gas activities, which otherwise
would be conducted within the blocks.

2.4.3. Alternative C — The Proposed Actions Excluding the Unleased Blocks
within 15 Miles of the Baldwin County, Alabama, Coast

2.4.3.1. Description

Alternative C differs from Alternative A by not offering any unleased blocks within 15 mi of the
Baldwin County, Alabama, coast. All the assumptions (including potential mitigating measures) and
estimates are the same those under Alternative A (Chapters 2.4.1.3 and 4.1.1). A description of
Alternative A is presented in Chapter 2.4.1.1. The coastal region adjacent to the area considered under
Alternative C is designated Economic Impact Area (EIA) AL-1 (Figure 4-2).

2.4.3.2. Summary of Impacts

The analyses of impacts summarized Chapter 2.4.1.2 and described in detail in Chapters 4.2.2 and
4.4 are based on the development scenario, which is a set of assumptions and estimates on the amounts,
locations, and timing for OCS exploration, development, and production operations and facilities, both
offshore and onshore. A detailed discussion of the development scenario and major related impact-
producing factors is included in Chapters 4.1.1, 4.1.2, and 4.3.

The difference between the potential impacts described for Alternative A and those under Alternative
C is that under Alternative C no oil and gas activity would take place in blocks within 15 mi of the
Baldwin County coast (Figure 2-1). The assumption that the levels of activity for Alternative C are
essentially the same as those projected for the proposed actions leads to the conclusion that the impacts
expected to result from Alternative C would be very similar to those described under the proposed actions
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(Chapter 4.2.2). Therefore, the regional impact levels for all resources, except recreational beaches,
would be similar to those described under the proposed actions. This alternative, if adopted, would
reduce the potential aesthetic impacts to recreational beaches along the Baldwin County coast.

2.4.4. Alternative D — Use of a Nomination and Tract Selection Leasing System

2.4.4.1. Description

In response to the Call for Nominations and Information, the Governor of Louisiana recommended
that MMS analyze alternative leasing systems that may increase competition and revenue. A nomination
and selection process is currently used by the State of Louisiana for lease sales in its waters.
Alternative D — Use of a Nomination and Tract Selection Leasing System was added to this EIS in
response to the Governor’s recommendation.

Alternative D differs from Alternative A by utilizing a nomination and tract selection leasing system
rather than an areawide leasing system. This alternative would offer for lease for each proposed action a
maximum of 1,000 industry-nominated blocks, and offer all blocks that become available for leasing after
the industry nomination deadline and before the FNOS is published for that proposed action. The same
exclusions described under Alternative A would apply. The number of blocks offered would be about 25
percent of the blocks estimated to be offered under an areawide leasing system (Alternative A), and it is
estimated this alternative may result in a 25 percent reduction in the number of blocks leased per
proposed action.

From 1954 to 1983, MMS used a nomination and tract selection leasing system. Nomination and
tract selection means that MMS examines the results of the Call for Nominations and Information for
each sale and, based on that and on other information that it has, identifies the blocks it deems prospective
and worth offering for lease. These are the selected blocks offered in the sale. From 1983 until the
present, MMS conducted lease sales using an areawide leasing system. Areawide leasing means that all
available blocks in the area are offered for lease.

When developing this alternative MMS made the following assumptions based on the history of
nomination and tract selection and areawide sales. It is estimated 50 percent of newly available blocks
and 25 percent of industry nominated blocks would receive bids. In the CPA, it is estimated there would
be approximately 400 newly available blocks. Based on recent leasing patterns, it is assumed the offered
blocks would be evenly distributed throughout the 58.7 million ac CPA sale area.

Under nomination and tract selection leasing, it is assumed the best blocks would be made available
and leased; therefore, the success rate of the leased blocks would be higher than the success rate under
areawide leasing. Although the number of resulting leases may be reduced, the estimated amount of
resources under Alternative D would still fall within the range projected to be developed as a result of any
one proposed CPA lease sale (0.776-1.292 BBO and 3.236-5.229 Tcf of gas) under Alternative A.

By reducing the number of offered blocks, this alternative may increase bidder competition, thus
increasing the number of bids and amount received per tract. Under both leasing systems, the number of
blocks offered is not the only influence on the number of blocks leased. The number of leased blocks is
influenced strongly by newly available blocks, oil prices, resource potential, and cost of development.

2.4.4.2. Summary of Impacts

The analyses of impacts described in detail in Chapters 4.2.2 and 4.4 are based on the development
scenario, which is a set of assumptions and estimates on the amounts, locations, and timing for OCS
exploration, development, and production operations and facilities, both offshore and onshore. A detailed
discussion of the development scenario and major related impact producing factors is included in
Chapters 4.1.1,4.1.2, and 4.3.

The assumption that the levels and location of activity for Alternative D are essentially the same as
those projected for Alternative A leads to the conclusion that the impacts expected to result from
Alternative D would be very similar to those described under the proposed actions (Chapters 4.2.2 and
4.4). Therefore, the regional impact levels for all resources would be similar to those described under the
proposed actions.



2-54 Western and Central Gulf of Mexico Multisale EIS

2.45. Alternative E — No Action

2.4.5.1. Description

Alternative E is the cancellation of one or more of the proposed CPA lease sales. The opportunity for
development of the estimated 0.776-1.292 BBO and 3.236-5.229 Tcf of gas that could have resulted from
a proposed lease sale would be precluded or postponed. Any potential environmental impacts resulting
from the proposed lease sales would not occur or would be postponed.

2.4.5.2. Summary of Impacts

If Alternative E is selected, all impacts, positive and negative, associated with the proposed lease
sales would be eliminated. This alternative would therefore result in no effect on the sensitive resources
and activities discussed in Chapters 4.2.2 and 4.4. The incremental contribution of the proposed lease
sales to cumulative effects would also be foregone, but effects from other activities, including other OCS
lease sales, would remain.

Strategies that could provide replacement resources for lost domestic OCS oil and gas production
include a combination of energy conservation; onshore domestic oil and gas supplies; alternative energy
sources; and imports of oil, natural gas, and liquefied natural gas. Market forces are assumed to be the
predominant factor in determining substitutes for OCS oil and gas. Based on this, increased imports of
foreign oil are assumed to be the largest replacement source. Much of this imported oil would enter the
U.S. through the GOM, thus increasing the probability of tanker spills, which are usually closer to shore
and can be larger in volume. This is analyzed in the Draft EIS for the 5-Year Program.



CHAPTER 3

DESCRIPTION OF THE AFFECTED ENVIRONMENT
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3. DESCRIPTION OF THE AFFECTED ENVIRONMENT

Chapter 3 describes the environment that would potentially be affected by the proposed actions or
the alternatives. Baseline data are described for the physical environment (Chapter 3.1), biological
resources (Chapter 3.2), and socioeconomic activities (Chapter 3.3) analyzed in this EIS. This chapter
also describes existing offshore and coastal infrastructure (Chapters 3.3.5.7 and 3.3.5.8), which supports
OCS oil and gas activities. Baseline data are considered in the assessment of impacts from the proposed
actions to these resources and the environment (Chapter 4).

During the past few years, the Gulf Coast States and GOM oil and gas activities have been impacted
by several major hurricanes. Appendix A.3 provides detailed information on Hurricanes Lili (2002),
Ivan (2004), Katrina (2005), and Rita (2005), which are discussed in Chapter 3 and Chapter 4. The
description of the affected environment below includes impacts from these storms on the physical
environmental, biological environment, and socioeconomic activities (Chapters 3.1, 3.2, and 3.3) and
OCS-related infrastructure (Chapters 3.3.5.7 and 3.3.5.8).

3.1. PHYSICAL ENVIRONMENT

3.1.1. Air Quality

The Clean Air Act established the National Ambient Air Quality Standards (NAAQS); the primary
standards are to protect public health and the secondary standards are to protect public welfare. The
current NAAQS are shown in Table 3-1. The Clean Air Act Amendments of 1990 established
classification designations based on regional monitored levels of ambient air quality. These designations
impose mandated timetables and other requirements necessary for attaining and maintaining healthful air
quality in the U.S. based on the seriousness of the regional air quality problem.

When measured concentrations of regulated pollutants exceed standards established by the NAAQS,
an area may be designated as a nonattainment area for a regulated pollutant. The number of exceedances
and the concentrations determine the nonattainment classification of an area. There are five
classifications of nonattainment status: marginal, moderate, serious, severe, and extreme (Clean Air Act
Amendments, 1990).

The Federal OCS waters attainment status is unclassified. The OCS areas are not classified because
there is no provision for any classification in the Clean Air Act for waters outside of the boundaries of
State waters. Only areas within State boundaries are to be classified either attainment, nonattainment, or
unclassifiable. Operations west of 87.5° W. longitude fall under MMS jurisdiction for enforcement of the
Clean Air Act. The OCS waters east of 87.5° W. longitude are under the jurisdiction of USEPA.
Figure 3-1 presents the air quality status in the Gulf Coast as of September 2005. All air-quality
nonattainment areas reported in Figure 3-1 are for ozone nonattainment. As of August 2005, the new
8-hr ozone standard NAAQS of 0.085 ppm has been fully implemented.

Gulf Coast States attainment status for criteria pollutants (CO, SO,, NO,, PM and O;) is as follows:

Texas is in attainment for the pollutants SO, and NO,. The following Texas coastal counties are
classified as nonattainment for ozone: Brazoria, Chambers, Fort Bend, Galveston, Harris, Liberty,
Jefferson, Hardin, Montgomery, Orange, and Walter.

Louisiana emissions are presented in the 2002 Louisiana Environmental Inventory Report (Louisiana
Dept. of Environmental Quality, 2004). Louisiana is in attainment for CO, SO,, NO,, and PM, and
nonattainment for O;_ Five parishes (Ascension, East Baton Rouge, Iberville, Livingston, and West Baton
Rouge) in the Baton Rouge area are nonattainment for O; In the last two decades, O; in this
nonattainment area has steadily declined as a result of deliberate actions to reduce ozone precursor
emissions, as well as research and regulatory work done to understand the causes of ozone formation in
the area. The average number of ozone exceedances in the area has declined, as has the number of air
pollution monitors recording exceedances.

Air quality data for 2005 from Mississippi, Alabama, and Florida show all states in attainment of the
NAAQS for all criteria pollutants (USEPA, 2005a).

Prevention of Significant Deterioration (PSD) Class I air quality areas, designated under the Clean
Air Act, are afforded the greatest degree of air quality protection and are protected by stringent air quality
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standards that allow for very little deterioration of their air quality. The PSD maximum allowable
pollutant increase for Class I areas are as follows: 2.5 pg/m’ annual increment for NO,; 25 pg/m’ 3-hr
increment, 5 pg/m’ 24-hr increment, and 2 pg/m’ annual increment for SO,; and 8 pg/m’ 24-hr increment
and 4 ug/m3 annual increment for PM;q. The CPA includes the Breton National Wildlife Refuge and
National Wilderness Area (BNWA) south of Mississippi, which is designated as a PSD Class I area. The
U.S. Fish and Wildlife Service (FWS) has responsibility for protecting wildlife, vegetation, visibility, and
other sensitive resources called air-quality-related values in this area. The FWS has expressed concern
that the NO, and SO, increments for the Breton National Wilderness Area have been consumed. The
MMS is addressing FWS concerns with scientific study, now underway, to determine the pollutant
increment status at BNWA. There is no PSD Class I air quality area in the WPA.

Air quality depends on multiple variables; the location and quantity of emissions, dispersion rates,
distances from receptors, and local meteorology. Meteorological conditions and topography may confine,
disperse, or distribute air pollutants in a variety of ways.

3.1.2. Water Quality

For the purposes of this EIS, water quality is the ability of a waterbody to maintain the ecosystems it
supports or influences. In the case of coastal and marine environments, the quality of the water is
influenced by the rivers that drain into the area, the quantity and composition of wet and dry atmospheric
deposition, and the influx of constituents from sediments. Besides the natural inputs, human activity can
contribute to water quality through discharges, run-off, dumping, air emissions, burning, and spills. Also,
mixing or circulation of the water can either improve the water through flushing or be the source of
factors contributing to the decline of water quality.

Evaluation of water quality is done by measurement of factors that are considered important to the
health of an ecosystem. The primary factors influencing coastal and marine environments are
temperature, salinity, dissolved oxygen, nutrients, potential of hydrogen (pH), oxidation reduction
potential (Eh), pathogens, and turbidity or suspended load. Trace constituents such as metals and organic
compounds can affect water quality. The water quality and sediment quality may be closely linked.
Contaminants, which are associated with the suspended load, may ultimately reside in the sediments
rather than the water column.

The region under consideration is divided into coastal and marine waters for the following discussion.
Coastal waters, as defined by MMS, include all the bays and estuaries from the Rio Grande River to the
Florida Bay (Figure 3-2). Marine water as defined in this document includes both State offshore water
and Federal OCS waters, which includes everything outside any barrier islands to the Exclusive
Economic Zone. The inland extent is defined by the Coastal Zone Management Act.

3.1.2.1. Coastal Waters

Along the Gulf Coast lies one of the most extensive estuary systems in the world, which extends from
the Rio Grande River to Florida Bay (Figure 3-2). Estuaries represent a transition zone between the
freshwater of rivers and the higher salinity waters offshore. These bodies of water are influenced by
freshwater and sediment influx from rivers and the tidal actions of the oceans. The primary variables that
influence coastal water quality are water temperature, total dissolved solids (salinity), suspended solids
(turbidity), and nutrients. An estuary’s salinity and temperature structure is determined by hydrodynamic
mechanisms governed by the interaction of marine and terrestrial influences, including tides, nearshore
circulation, freshwater discharges from rivers, and local precipitation. Gulf Coast estuaries exhibit a
general east to west trend in selected attributes of water quality associated with changes in regional
geology, sediment loading, and freshwater inflow.

Estuaries provide habitat for plants, animals, and humans. Marshes, mangroves, and seagrasses
surround the Gulf Coast estuaries and provide food and shelter for shorebirds, migratory waterfowl, fish,
invertebrates (e.g., shrimp, crabs, and oysters), reptiles, and mammals. Estuarine-dependent species
constitute more than 95 percent of the commercial fishery harvests from the GOM. Estuarine ecosystems
are impacted by humans, primarily via upstream usage of water for agricultural, industrial, and domestic
purposes; contamination by industrial and sewage discharges, agricultural runoff carrying pesticides and
herbicides, and urban and suburban runoff carrying oils, chemicals, and nutrients; and habitat alterations
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(e.g., construction and dredge and fill operations). When runoff flows through the surrounding coastal
wetlands (Chapter 3.2.1.2), suspended particulate material is trapped and nutrients are incorporated into
vegetation, resulting in improved water quality.

Population growth in coastal areas can impact water quality. Since 1960 the population of the coastal
counties of the Gulf Coast States has increased by more than 100 percent. From 2000 to 2004 the
population expanded by 6.7 percent. Population growth results in additional clearing of the land,
excavation, construction, expansion of paved surface areas, and drainage controls (U.S. Commission on
Ocean Policy, 2004a and b). These activities alter the quantity, quality, and timing of freshwater runoff.
Storm water runoff, which flows across impervious surfaces such as parking lots, is more likely to be
warmer and to transport contaminants associated with urbanization. These include suspended solids,
heavy metals and pesticides, oil and grease, and nutrients.

Gulf Coast water quality was given a fair rating in the National Coastal Condition Report II (USEPA,
2004a). Five factors—dissolved oxygen, dissolved inorganic nitrogen, dissolved inorganic phosphorus,
chlorophyll a, and water clarity—were used to rate water quality. Dissolved oxygen is essential for
aquatic life, and low levels can result in mortality to benthic organisms and other organisms that cannot
escape. The nutrients, nitrogen and phosphorous, are necessary in small amounts but can stimulate
excessive phytoplankton growth. Chlorophyll a is a measurement of phytoplankton productivity. Water
with greater clarity can support more submerged aquatic vegetation, which stabilizes the shoreline from
erosion, reduces the impact of nonpoint source pollution, and provides habitat for many species.

Estuaries with a poor water quality rating comprised 9 percent of the Gulf Coast estuaries, while those
ranked fair to poor comprised 55 percent. In Texas and Louisiana, estuaries that received a poor water
quality rating in the report had low water clarity and high dissolved inorganic phosphorus in comparison
to levels expected for that region. In Florida and Mississippi estuaries, the factors that contributed to a
poor water quality rating were low water clarity and high chlorophyll relative to expected levels.
Chlorophyll is one of several symptoms of eutrophic conditions. Dissolved oxygen levels in Gulf Coast
estuaries are good and less than 1 percent of bottom waters exhibit hypoxia (dissolved oxygen below 2
milligrams (mg) per liter (L) O, mg/L).

Sediments can serve as a sink for contaminants that were originally transported via water in either
dissolved or particulate form or via atmospheric deposition. Sediments may contain pesticides, metals,
and organics. The sediments of Gulf Coast estuaries were ranked as fair. Metals were the type of
sediment contamination found to most frequently exceed toxicity guidance.

The priority water quality issues identified by the Gulf of Mexico Alliance are bacterial-related beach
and shellfish bed closures, estuarine hypoxia, harmful algal blooms, and seafood, particularly mercury,
contamination. Nutrient loading was also identified as a regional action item (Gulf of Mexico Alliance,
2005). The Alliance was organized in 2005 as a collaborative means to solve regional problems to
implement the U.S. Ocean Action Plan.

The passage of a hurricane serves to mix and transport waters. Winds can transport coastal waters to
the inner shelf or force waters with higher salinity inland. Winds and waves resuspend bottom sediments,
resulting in temporarily elevated levels of suspended solids in the water column. Contaminants
sequestered in sediments, for example tributyltin, may be redistributed. Similarly, nutrients in sediments
may be re-introduced into the water column and result in increased phytoplankton activity.

Hurricanes Katrina and Rita caused extensive flooding and damage to industrial and municipal waste
facilities and to residential and commercial structures. Industrial and agricultural chemicals, household
chemicals, sewage, oil, and nutrients contained in the flood waters had the potential to degrade water
quality in coastal areas. The flood waters of New Orleans contained elevated bacterial levels and were
oxygen depleted, but it was generally typical of storm water when pumped into Lake Pontchartrain
(Pardue et al., 2005). Testing following the storm identified low levels of fecal coliform in Mississippi
Sound and Louisiana coastal waters. Very few toxics were detected in estuarine or coastal waters
resulting from the hurricanes (USEPA, 2006a).

The floodwaters contained the pollutants at about the same concentrations as typical storm water run-
off. With the passage of days to a few months, the bacteria associated with sewage died off, the
suspended load settled, and the water quality in the coastal areas recovered. Recovery in areas with
hotspots of contamination, such as those surrounding the oil spills or greatly increased salinity, face a
longer recovery or may not return to their original condition.
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The Gulf Coast States sample the edible tissue of estuarine and marine fish for total mercury. The
USEPA merged both State and Federal mercury data into the Gulfwide Mercury in Tissue Database to
characterize the occurrence of mercury in GOM fishery resources (Ache et al., 2000). The reports found
that all Gulf Coast States have published fish consumption advisories for large king mackerel. The report
recommends testing of additional species through a Gulfwide coordinated approach. Additional data
needs on mercury sources and bioaccumulation specific to the GOM are described by the National
Science and Technology Council (NSTC, 2004).

3.1.2.2. Marine Waters

The marine water, within the area of interest, can be divided into three regions: the continental shelf
west of the Mississippi River, the continental shelf east of the Mississippi River, and deepwater (>400 m;
>1,312 ft). For this discussion, the continental shelf includes the upper slope to a water depth of 400 m
(1,312 ft). While the various parameters measured to evaluate water quality do vary in marine waters,
one parameter, pH, does not. The buffering capacity of the marine system is controlled by carbonate and
bicarbonate, which maintain the pH at 8.2.

Continental Shelf West of the Mississippi River

The Mississippi and Atchafalaya Rivers are the primary sources of freshwater, sediment, and
pollutants to the continental shelf west of the Mississippi (Murray, 1997). The drainage basin that feeds
the rivers covers 55 percent of the contiguous U.S. While the average river discharge from the
Mississippi River exceeds the input of all other rivers along the Texas-Louisiana coast by a factor of 10,
during low-flow periods, the Mississippi River can have a flow less than all the other rivers combined
(Nowlin et al., 1998). This area is highly influenced by input of sediment and nutrients from the
Mississippi and Atchafalaya Rivers. A turbid surface layer of suspended particles is associated with the
freshwater plume from these rivers. A nepheloid layer composed of suspended clay material from the
underlying sediment is always present on the shelf. The river system supplies nitrate, phosphate, and
silicate to the shelf. During summer months, the low-salinity water from the Mississippi River spreads
out over the shelf, resulting in a stratified water column. While surface oxygen concentrations are at or
near saturation, hypoxia (dissolved oxygen O, less than 2 mg/L), is observed in bottom waters during the
summer months.

The zone of hypoxia on the Louisiana-Texas shelf is one of the largest areas of low oxygen in the
world’s coastal waters (Murray, 1997) (Figure 3-3). The oxygen-depleted bottom waters occur
seasonally and are affected by the timing of the Mississippi and Atchafalaya Rivers’ discharges carrying
nutrients to the surface waters. This, in turn, increases the carbon flux to the bottom, which, under
stratified conditions, results in oxygen depletion to the point of hypoxia. The hypoxic conditions last
until local wind-driven circulation mixes the water again. The average size of the hypoxic zone increased
from 2.1 million ac (0.8 million ha, 8,300 km?) during 1985-1992 to over 4 million ac (1.6 million ha,
16,000 km?) during 1993-2001. The lar%est year measured was 2002 when the hypoxic zone occupied
5.4 million ac (2.2 million ha, 22,000 km"~) (Rabalais, 2005). Increased nutrient loading since the turn of
the 19th century correlates with the increased extent of hypoxic events (Eadie et al., 1994), supporting the
theory that hypoxia is related to the nutrient input from the Mississippi and Atchafalaya River systems.
Phosphorus may play a larger role than originally suspected and in its 2005 Reassessment, the Hypoxia
Task Force will review the role of phosphorus in the occurrence of hypoxic conditions (USEPA, 2005b).

Shelf waters or sediments off the coast of Louisiana may contain trace levels of organic pollutants
including polynuclear aromatic hydrocarbons (PAH), herbicides such as Atrazine, chlorinated pesticides,
and polychlorinated biphenyls (PCB), and trace inorganic (metals) pollutants, for example, mercury. The
concentrations of chlorinated pesticides and PCB’s, which are associated with suspended particulates and
sediment, continue to decline since their use has been discontinued. The source of these contaminants is
the river water that feeds into the area.

Continental Shelf East of the Mississippi River

Water quality on the continental shelf from the Mississippi River Delta to Tampa Bay is influenced
by river discharge, run-off from the coast, and eddies from the Loop Current. The Mississippi River
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accounts for 72 percent of the total discharge onto the shelf (SUSIO, 1975). The outflow of the
Mississippi River generally extends only 45 mi (75 km) to the east of the river mouth (Vittor and
Associates, Inc., 1985) except under extreme flow conditions. The Loop current intrudes in irregular
intervals onto the shelf, and the water column can change from well mixed to highly stratified very
rapidly. Discharges from the Mississippi River can be easily entrained in the Loop Current. The flood of
1993 provided an infusion of fresh water to the entire northeastern GOM shelf with some Mississippi
River water transported to the Atlantic Ocean through the Florida Straits (Dowgiallo, 1994). Hypoxia is
rarely observed on the Mississippi-Alabama shelf, although low dissolved oxygen values of 2.93-2.99
mg/L were observed during the MAMES and NEGOM cruises (Brooks, 1991; Jochens et al., 2002).

The Mississippi-Alabama shelf sediments are strongly influenced by fine sediments and nutrients
discharged from the Mississippi River. The shelf area is characterized by a bottom nepheloid layer and
surface lenses of suspended particulates that originate from river outflow. The West Florida Shelf has
very little sediment input with primarily high-carbonate sands offshore and quartz sands nearshore. The
water clarity is higher towards Florida, where the influence of the Mississippi River outflow is rarely
observed.

A three-year, large-scale marine environmental baseline study conducted from 1974 to 1977 in the
Eastern GOM resulted in an overview of the Mississippi, Alabama, and Florida (MAFLA) OCS
environment to 200 m (656 ft) (SUSIO, 1977; Dames and Moore, 1979). Analysis of water, sediments,
and biota for hydrocarbons indicated that the MAFLA area is pristine, with some influence of
anthropogenic and petrogenic hydrocarbons from river sources. Analysis of trace metal contamination for
the nine trace metals analyzed (barium, cadmium, chromium, copper, iron, lead, nickel, vanadium, and
zinc) also indicated no contamination. A decade later, the continental shelf off Mississippi and Alabama
was revisited (Brooks, 1991). Bottom sediments were analyzed for high-molecular-weight hydrocarbons
and heavy metals. High-molecular-weight hydrocarbons can come from natural petroleum seeps at the
seafloor or recent biological production as well as input from anthropogenic sources. In the case of the
Mississippi-Alabama shelf, the source of petroleum hydrocarbons and terrestrial plant material is the
Mississippi River. Higher levels of hydrocarbons were observed in the late spring, which coincides with
increased river influx. The sediments, however, are washed away later in the year, as evidenced by low
hydrocarbon values in winter months. Contamination from trace metals was not observed (Brooks,
1991).

The SAIC (1997) summarized information about water quality on the shelf from DeSoto Canyon to
Tarpon Springs and from the coast to 200-m (656-ft) water depth. Several small rivers and the Loop
Current are the primary influences on water quality in this region. Because there is relatively little
onshore development in this area, the waters and surface sediments are uncontaminated. The Loop
Current flushes the area with clear, low-nutrient water.

The NEGOM chemical oceanography and hydrography study (1997-2000) noted that interannual
variation in the parameters measured outweighed seasonal variation due to the influence of offshelf
circulation features and interannual variation in wind (Jochens et al., 2002). The average water—column,
particulate matter mass on the Florida shelf remained within a narrow range and was half of that
measured on the Mississippi and Alabama shelf. The cruise average particulate matter in the bottom
nepheloid layer over the Florida shelf was similarly both lower and less variable than on the Mississippi
and Alabama shelf. The highest chlorophyll a amounts measured in near-surface water were located in
the areas influenced by the Mississippi and Apalachicola Rivers. Hypoxia was not observed on the shelf
during the 3 years of the study.

Deep Water

Limited information is available on the deepwater environment. Water at depths greater than 1,400 m
(4,593 ft) is relatively homogeneous with respect to temperature, salinity, and oxygen (Nowlin, 1972;
Pequegnat, 1983; Gallaway et al., 1988). Of importance, as pointed out by Pequegnat (1983), is the
flushing time of the GOM. Oxygen in deep water must originate from the surface and be mixed into the
deep water by some mechanism. The major source of oxygen in deep waters is the transport of oxygen-
rich water through the Yucatan Channel. Available data indicate that oxygen replenishment is adequate
to balance oxygen consumption in deep waters; however, localized areas of depleted oxygen could exist
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as the result of natural conditions or anthropogenic activities such as the discharge from oil and gas
activities (Jochens et al., 2005).

Limited analyses of trace metals and hydrocarbons for the water column and sediments exist (Trefry,
1981; Gallaway et al., 1988). The MMS recently completed a field study of four drilling sites located in
water depths of 1,033-1,125 m (3,389-3,691 ft) (CSA, 2006). The sampling design called for before and
after exploratory or development drilling and captured the drilling-related changes that occur in sediments
and sediment pore water. At the Viosca Knoll Block 916 site, the closest drilling activity had occurred
1.4 mi NNW (2.3 km) and two years prior to the study; no drilling had ever been performed at the Viosca
Knoll Block 916 site. The site was located at a water depth of 1,125 m (3,691 ft) and 70 mi (120 km)
from the mouth of the Mississippi River. At this relatively pristine site prior to drilling, the average
sediment barium concentration was 0.087-0.109 percent. The average sediment mercury and cadmium
concentrations were 71 nanogram (ng)/g and 0.22-0.28 pg/g, respectively. Dissolved oxygen reached
zero at 1.6- to 3.5-cm (0.6-1.4 in) (sediment depth, and the average sediment total organic carbon (TOC)
concentration was 1.44-1.54 percent. The range of total sediment PAH was 159-388 ng/g before drilling.

Hydrocarbon seeps are extensive throughout the continental slope and contribute hydrocarbons to the
surface sediments and water column, especially in the Central GOM (Sassen et al., 1993a and b).
MacDonald et al. (1993) observed 63 individual seeps using remote sensing and submarine observations.
Estimates of the total volume of seeping oil vary widely from 29,000 bbl/yr (MacDonald, 1998a) to
520,000 bbl/yr (Mitchell et al., 1999). These estimates used satellite data and an assumed slick thickness.
In addition to hydrocarbon seeps, other fluids leak from the underlying sediments into the bottom water
along the slope. These fluids have been identified to have three origins: (1) seawater trapped during the
settling of sediments; (2) dissolution of underlying salt diapirs; and (3) deep-seated formation waters (Fu
and Aharon, 1998; Aharon et al., 2001). The first two fluids are the source of authigenic carbonate
deposits while the third is rich in barium and radium and is the source of barite deposits such as
chimneys.

3.2. BIOLOGICAL RESOURCES

3.2.1. Sensitive Coastal Environments

The coastal environments discussed here are those barrier beaches, wetlands, and submerged
vegetation that might be impacted by activities resulting from the proposed actions. Geographically, the
discussion covers coastal areas that range from the State of Tamaulipas, Mexico, through Alabama in the
U.S. Several geologic subareas are found along this coast. Although seemingly similar biological
environments occur in each of those subareas, they vary significantly. For that reason, the following
environmental descriptions of this coast are organized into four geologic subareas. Those areas are:
(1) the barrier island complex of northern Tamaulipas, Mexico, and southern Texas; (2) the Chenier Plain
of eastern Texas and western Louisiana; (3) the Mississippi River Delta complex of southeastern
Louisiana; and (4) the barrier-island and Pleistocene-plain complex of Mississippi and Alabama.

The landmasses in these areas are relatively low. Some form broad flat plains with gradually sloping
topographies. Tides there are diurnal and micro-tidal (Table 3-2). Tidal influences can be seen 25-40 mi
inland in some areas of Louisiana, Texas, and Alabama, due to large bay complexes, channelization, and
low topographies. Wind-driven tides are often dominant over the minimal gravity tides that occur there.

3.2.1.1. Coastal Barrier Beaches and Associated Dunes

The U.S. Gulf shoreline from the Mexican border to Florida is about 1,500 km (932 mi) long. Ocean-
wave intensities around the Gulf are generally low to moderate. These shorelines are usually sandy
beaches that can be divided into several interrelated environments. Generally, beaches consist of a
shoreface, foreshore, and backshore. The shoreface slopes downward and seaward from the low-tidal
water line, under the water. The nonvegetated foreshore slopes up from the ocean to the beach berm-
crest. The backshore is found between the beach berm-crest and the dunes, and it may be sparsely
vegetated. The berm-crest and backshore may occasionally be absent due to storm activity.
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The dune zone of a barrier landform can consist of a single low dune ridge, several parallel dune
ridges, or a number of curving dune lines that may be stabilized by vegetation. These elongated, narrow
landforms are composed of wind-blown sand and other unconsolidated, predominantly coarse sediments.

Sand dunes and shorelines conform to environmental conditions found at its site. These conditions
usually include waves, currents, wind, and human activities. When Gulf waters are elevated by storms,
waves are generally larger and can overwash lower coastal barriers, creating overwash fans or terraces
behind and between the dunes. With time, opportunistic plants will re-establish on these flat, sand
terraces, followed by the usual vegetative succession for this area. Along more stable barriers, where
overwash is rare, the vegetative succession in areas behind the dunes is generally complete. Vegetation in
these areas of broad flats or coastal strands consists of scrubby woody vegetation, marshes, and maritime
forests. Saline and freshwater ponds may be found among the dunes and on the landward flats.
Landward, these flats may grade into wetlands and intertidal mud flats that fringe the shore of lagoons,
islands, and embayments. In areas where no bay or lagoon separates barrier landforms from the
mainland, the barrier vegetation grades into scrub or forest habitat of the mainland.

Larger changes to barrier landforms are primarily due to storms, subsidence, deltaic cycles, longshore
currents, and human activities. Barrier landform configurations continually change, accreting and
eroding, in response to prevailing and changing environmental conditions. Landform changes can be
seasonal and cyclical, such as seen with the onshore movement of sand during the summer and offshore
movement during the winter, which is due to seasonal meteorological and wave-energy differences. Non-
cyclical changes in landforms can be progressive, causing landform movement landward, seaward, or
laterally along the coast.

Lateral movement of barrier landforms is of particular importance. As headlands and beaches erode,
their sediments are transported offshore or laterally along the shoreline. Eroding headlands typically
extend sand spits that may encape marshes or previously open, shallow Gulf waters. By separating
inshore waters from Gulf waters and slowing the dispersal of freshwater into the Gulf, movements of
barrier landforms contribute to the area and diversity of estuarine habitat along a coast. Most barrier
islands around the Gulf are moving laterally to some degree. Where this occurs, the receding end of the
island is typically eroding; the leading end accretes. These processes may be continuous or cyclic.

Accumulations and movements of sediments that make up barrier landforms are often described in
terms of regressive and transgressive sequences. Transgressive landforms dominate around the GOM. A
transgressive sequence moves the shore landward, allowing marine deposits to form on terrestrial
sediments. Transgressive coastal landforms around the Gulf have low profiles and are characterized by
narrow widths; low, sparsely vegetated, and discontinuous dunes; and numerous, closely spaced, active
washover channels. Landward movement or erosion of a barrier shoreline may be caused by any
combination of the following factors: subsidence, sea-level rise, storms, channels, groins, seawalls, and
jetties. These influences are discussed under the cumulative activities scenario (Chapter 4.1.3.3).
Movement of barrier systems is not a steady process because the passage rates and intensities of cold
fronts and tropical storms, as well as intensities of seasons, are not constant (Williams et al., 1992). A
regressive sequence deposits terrestrial sediments over marine deposits, building land into the sea, as
would be seen during deltaic land-building processes. Regressive barriers have high and broad dune
profiles. These thick accumulations of sand may form parallel ridges.

Texas and Mexican Barrier Island Complex

The Gulf coastline of Texas is about 367 mi (590 km) long. The State of Tamaulipas, in northeastern
Mexico, has a Gulf shoreline of about 235 mi (378 km). The barrier islands of both areas are mostly
accreted sediments that were reworked from river deposits, previously accreted Gulf shores, bay and
lagoon sediments, and exposed seafloors (White et al., 1986). This reworking continues today as these
barrier beaches and islands move generally to the southwest (Price, 1958). During the period of about
1850-1975, net coastal erosion occurred in the following three groups of counties in Texas: (1) Cameron,
Willacy, and southern Kenedy; (2)northern Matagorda, Brazoria, and southern Galveston; and
(3) Jefferson, Chambers, and far northern Galveston (Morton, 1982). These generalized trends seem to be
continuing.

Elevations of Galveston Island and Bolivar Peninsula beach ridges generally range from 1.5 to 3 m (5
to 10 ft) above sea level (Fisher et al., 1972). The beaches of Galveston Island and Bolivar Peninsula are
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locally eroding or accreting. Accreting shorelines have a distinct beach berm and a wide back beach.
Eroding beaches are relatively narrow, and the beach berm and back beach may be absent. Construction
of seawalls and jetties on Galveston Island has contributed to erosion there, as discussed further in
Chapter 4.1.3.3.

Padre Island is moderately regressive; the shoreline is retreating and more land is being exposed. It is
typically 1.5-3 m (5-10 ft) above sea level and occasionally overwashed by hurricane surges. On the
northern portion, some dunes may rise 6-9 m (20-30 ft) and the dune ridge is generally continuous. On
the southern portion, the dune ridge is a series of short discontinuous segments. The dry winds and arid
nature of this southern portion destabilize sand dunes. Sand flats and coppice dunes occupy the southern
portion of the island. Any activity that reduces the sparse vegetation cover of this area initiates erosion.
Vegetation on Padre Island is generally sparse, becoming sparser on its southern portion. The vegetation
largely consists of grasses and scrubby, woody growth (Brown et al., 1977).

Exceptions to the above are the once regressive Matagorda Peninsula and Rio Grande Headland. The
Matagorda Peninsula accreted as the Brazos-Colorado River Delta. Later, the peninsula became
transgressive and the sediments were reworked to form flanking arcs of barrier sand spits. Washover
channels cut the westward arc of the peninsula, forming barrier islands. The Rio Grand Headland has
also become transgressive and sand spits formed to its north and south. Today, longshore drift is
southerly at these sites. Their northern spits are now eroding and their southern spits are accreting.

The Chenier Plain

The Chenier Plain of eastern Texas and western Louisiana began developing about 2,800 years ago.
During that period, Mississippi River Delta sediments were intermittently eroded, reworked, and carried
into the Chenier Plain area by storms and coastal currents. This deposition gathered huge volumes of
mud and sand, forming a shoreface that slopes very gently, almost imperceptibly, downward for a very
long distance offshore. This shallow mud bottom is viscous and elastic, which generates hydrodynamic
friction (Bea et al., 1983). Hence, wave energies along the barrier shorelines of the Chenier Plain are
greatly reduced, causing minimal longshore sediment transport along the Chenier Plain (USDOI, GS,
1988). More recently, this shoreline has been eroding as sea level rises, converting most of this coast to
transgressive shorelines.

Today, the Red River and about 30 percent of the Mississippi River are diverted to the Atchafalaya
River. The diversions have increased the sediment load in the longshore currents, which generally move
slowly westward along the coast.

The barrier beaches of the Chenier Plain are generally narrow, low, and sediment starved due to the
natures of coastal currents and the shoreface. Here and there, beach erosion has exposed relic marsh
terraces that were buried by past overwash events. West of about Fence Lake, Texas, the beach is fairly
typical, being composed of shelly sand; although, it is no more than 200 ft wide. Its shoreface sediments
are similar (Fisher et al., 1973). East of Fence Lake, the shoreface contains discontinuous mud deposits
among muddy sands. During low tides, extensive mudflats are exposed east and west of Fence Lake.
The beach in this area is much narrower and becomes a low escarpment, where wave action cuts into the
salt marsh (Fisher et al., 1973). Hurricane Rita (September 2005) severely impacted the shoreface and
beach communites of Cameron Parish in southwest Louisiana. Some small towns in this area have no
standing structures remaining. A storm surge approaching 6 m (20 ft) caused beach erosion and
overwash, which flattened coastal dunes depositing sand and debris well into the backing marshes.

The Mississippi River Delta Complex

Most barrier shorelines of the Mississippi River Delta in Louisiana are transgressive and trace the
seaward remains of a series of five abandoned deltas. The Mississippi River is channelized through the
Belize Delta, more commonly known as the Birdfoot Delta. Channelization isolated the river from most
of this sixth delta, except near the distributary mouths. There, a small fraction of the river’s sediment
load is contributed to longshore currents for building and maintaining barrier shores. The bulk of river
sediments are deposited in deep water, where they cannot be reworked and contribute to the longshore
sediment drift. Most of southeastern Louisiana’s barrier beaches are composed of medium to coarse sand.

The shorefaces of the Mississippi River Delta complex generally slope very gently seaward, which
reduces wave energies at the shorelines. Mud flats are exposed during very low tidal events. The slope



Description of the Affected Environment 3-11

here is not as shallow as that found off the Chenier Plain. The steepest shoreface of the delta is found at
the Caminada-Moreau Coast, where the greatest rates of erosion are seen. At this site, the long shore
currents split to the east and west, which removes sand from the area without replenishing the area (Wolfe
et al., 1988; Wetherell, 1992; Holder and Lugo-Fernandez, 1993).

Regressive shorelines do occur in Louisiana’s deltaic region. The diversion of the Red River and
about 30 percent of the Mississippi River to the Atchafalaya River has allowed transport of large volumes
of sediment into shallow Atchafalaya Bay. There, inland deltas are forming at the mouths of that river
and Wax Lake Outlet, which are discussed more fully under Chapter 3.2.1.2. Satellite photography of
these deltas reveals that dredge-disposal islands were constructed off Point au Fer in very shallow water
(3-5 ft) at the mouth of Atchafalaya Bay. These islands and the surrounding shallows are the foundations
for a future barrier shoreline in this area, if the Atchafalaya River Delta continues to build seaward as
expected.

Smaller shoreline regressions also occur as a result of jetties located on the eastern end of Grand Isle,
the western end of Caminada-Moreau Beach, Empire navigational canal, and elsewhere. The
circumstances of these situations are discussed more completely in Chapter 3.2.1.2.

Most dune zones of the Mississippi River Delta contain low, single-line dune ridges that may be
sparsely to heavily vegetated. Generally in this area, the vegetation on a dune ridge gets denser as the
time between storms lengthens. Unfortunately, the past decade has seen an increase in tropical storm
activity for the project area. Hurricane Katrina (August 2005) caused severe erosion and landloss for the
coastal barrier islands of the Deltaic Plain. The eye of Hurricane Katrina passed directly over the 50-mi
(80-km) Chandeleur Island chain. Aerial surveys conducted by the U.S. Geological Survey on
September 1, 2005, show that these islands were heavily damaged by the storm (USDOI, GS, 2006a).
Although barrier islands and shorelines have some capacity to regenerate over time, the process is very
slow and often incomplete. With each passing storm, the size and resiliency of these areas can be
diminished, especially when major storms occur within a short time period. Hurricane Katrina was the
fifth hurricane to impact the Chandeleur Island chain in the past 8 years. The other storms were
Hurricanes Georges (1998), Lili (2002), Ivan (2004), and Dennis (2005). Land mass rebuilt since
Hurricane Ivan was washed away by Hurricane Katrina. The Chandeleur Islands were reduced by
Hurricane Katrina from 5.64 mi” to 2.5 mi” and then to 2.0 mi” by Hurricane Rita (Di Silvestro, 2006).

Grand Isle was also heavily damaged by Katrina. Although Katrina made landfall more than 50 mi
(80 km) to its east, Grand Isle received extremely high winds and a 12- to 20-ft (3.5- to 6-m) storm surge
that caused tremendous structural damage to most of its camps, homes, and businesses (Louisiana Sea
Grant, 2006a).

Boyd and Penland (1988) estimated that storms raise mean water levels 1.73-2.03 m (5.68-6.66 ft)
above mean sea level 10-30 times per year. Under those conditions, barrier islands of the Mississippi
River Delta complex experience severe overwash of up to 100 percent.

Shell Key is an emerged barrier feature that varies greatly from the others around the Delta. It is
located south of Marsh Island, Louisiana, at the mouth of Atchafalaya Bay, and is composed almost
entirely of oyster-shell fragments. It is found amid extensive shell reefs, which are part of the Shell Keys
National Wildlife Refuge. This dynamic, minimally vegetated island builds and wanes with passing
storms. In 1992 and 1999, Hurricanes Andrew and Francis reduced the island to little more than a shoal
that largely submerges under storm tides. The shallow, submerged shell reefs around Shell Key also
serve as barrier features. Located on the other side of the bay’s mouth and to the southeast, the Point au
Fer Shell Reefs were commercially dredged for shells, and no longer exist (USDOI, FWS, 2001; Schales
and Soileau, personal communication, 2001)

Mississippi and Alabama Coasts

The Dog Keys define the Mississippi Sound of Mississippi and Alabama. Mississippi has about 33.9
mi (54.6 km) of barrier beaches on these islands (USDOI, FWS, 1999). Dauphin Island represents about
another 7 mi (12 km). This relatively young group of islands was formed 3,000-4,000 years ago as a
result of shoal-bar accretion (Otvos, 1979). They are separated by wide passes with deep channels.
Shoals are typically adjacent to these barriers. Generally, these islands are regressive and stable in size as
they migrate westwardly in response to the predominantly westward-moving longshore currents.
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These islands generally have high beach ridges and prominent sand dunes. Although overwash
channels do not commonly occur, the islands may be overwashed during strong storms as was seen after
Hurricanes Ivan (2004), Dennis (2005), and Katrina (2005). The islands are well vegetated among and
behind the dunes and around ponds. Southern maritime climax forests of pine and palmetto are found
behind some of their dune fields.

Dauphin Island, Alabama, is the exception to the above description. It is essentially a low-profile
transgressive barrier island, except for a small, eroding, Pleistocene core at its eastern end. The western
end is a Holocene spit that is characterized by small dunes and many washover fans, exposed marsh
deposits, and tree stumps exposed in the surf zone. Dauphin Island experienced significant shoreline
retreat and rollover after Hurricane Katrina, with overwash deposits forming in the sound.

Pelican Island, Alabama, is a vegetated sand shoal, located Gulfward of Dauphin Island.
Southeasterly of that island is Sand Island, which is little more than a shoal. These barrier islands are
parts of Mobile Bay’s ebb-tidal delta. As such, they continually change shape under storm and tidal
pressures. Their sands generally move northwesterly into the longshore drift, nourishing beaches down
drift. These sediments may also move landward during flood tides (Hummell, 1990).

The Gulf Shores region of Alabama extends from Mobile Point eastward to the Florida boundary, a
distance of about 31 mi (50 km) (Smith, 1984). It has the widest beaches and largest dune system among
the barrier beaches discussed.

3.2.1.2. Wetlands

According to the U.S. Dept. of the Interior (Dahl, 1990; Henfer et al., 1994), during the mid-1980’s,
4.4 percent of Texas (3,083,860 ha) (Henfer et al., 1994), 28 percent of Louisiana (3,557,520 ha),
14 percent of Mississippi (17,678,730 ha), and 8 percent of Alabama (1,073,655 ha) were considered
wetlands. More recent information is provided below by geographic area, including recent land change as
a result of Hurricanes Katrina and Rita. The most notable was the 217 mi” of Louisiana’s coastal lands
that were transformed to water after Hurricanes Katrina and Rita (Barras, 2006).

The importance of coastal wetlands to the coastal environment has been well documented. One of the
important functions of coastal marshes and barrier islands is as a front line of defense against storm surge.

High organic productivity and efficient nutrient recycling are characteristic of coastal wetlands. They
provide habitat for a great number and wide diversity of resident plants, invertebrates, fishes, reptiles,
birds, and mammals. Marsh environments are particularly important nursery grounds for many
economically important fish and shellfish juveniles. The marsh edge, where marsh and open water come
together, is particularly important for its higher productivity and greater concentrations of organisms.
Emergent plants produce the bulk of the energy that supports salt-marsh dependent animals. Freshwater-
marsh environments generally contain a much higher diversity of plants and animals than do those of
saline marshes.

Wetland habitats found along the Central and Western Gulf Coast include fresh, intermediate,
brackish, and saline marshes; mud and sand flats; and forested wetlands of mangrove swamps, cypress-
tupelo swamps, and bottomland hardwoods. Coastal wetland habitats occur as bands around waterways
and as broad expanses. Saline and brackish habitats support sharply delineated, segregated stands of
single plant species. Fresh and very low salinity environments support more diverse and mixed
communities of plants. The plant species that occur in greatest abundance vary greatly around the Gulf.
For those reasons, interested readers are referred to ecological characterization and inventory studies
conducted by the FWS, in cooperation with other agencies; the Texas Bureau of Economic Geology; and
other researchers (Gosselink et al., 1979; Smith, 1984; Fisher et al., 1972 and 1973; Brown et al., 1976
and 1977; Stout et al., 1981).

Gulf coastal wetlands also support the largest fur harvest in North America, producing 40-65 percent
of the nation’s yearly total in Louisiana (Olds, 1984). Gulf coastal wetlands support over two-thirds of
the Mississippi Flyway wintering waterfowl population and much of North America’s puddle duck
population.

Texas Barrier Islands and Tamaulipas Coastal Wetlands

Landward of the barrier beaches of Texas, estuarine marshes largely occur as continuous and
discontinuous bands around bays, lagoons, and river deltas. Broad expanses of emergent wetland
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vegetation do not commonly occur south of Baffin Bay because of the arid climate and hypersaline
waters. In the vicinity of southern Padre Island, marshes are minimal and unstable, compared to the more
northern Gulf. In Tamaulipas, marshes behind the barrier islands are even less abundant than seen in the
vicinity of Padre Island. Dominant salt-marsh plants in southern regions include more salt-tolerant species
such as Batis maritima and glasswort (Salicornia sp.).

Brackish marshes occur in less saline, inland areas and are divided into frequently and infrequently
flooded marshes. Infrequently flooded marshes contain an assemblage of plants that are much more
tolerant of dry conditions. Freshwater marshes in Texas occur inland above tidally delivered saline
waters, in association with streams, lakes, and catchments. Broken bands of black mangroves (Avicennia
germinans) also occur in this area (Brown et al., 1977; White et al., 1986).

Wind-tidal flats of mud and sand are mostly found around shallow bay margins and in association
with shoals. As one goes farther south from Corpus Christi and into Tamaulipas, flats increasingly
replace lagoonal and bay marshes. Laguna Madre of Texas is divided into northern and southern parts by
the wind-tidal flats of the Land-Cut Area, just south of Baffin Bay. The Intracoastal Waterway is dredged
through this area, as are a series of well access channels. Dredging has caused topographic and vegetative
changes among the flats of Laguna Madre.

Frequently flooded flats usually remain moist and may have mats of blue-green algae and an area-
specific assemblage of invertebrates. Infrequently flooded flats are at higher elevations where only tides
that are driven by strong wind can flood them. These are better drained and much dryer. Higher tidal
flats remain barren because of the occasional saltwater flooding and subsequent evaporation that raises
salt concentrations in the soil. This inhibits most plant growth; some salt-marsh plants that are tolerant of
dry conditions may be found there. Some higher flats are non-tidal, barren fan deltas and barren channel
margins along streams. The salt concentrations of these soils are often elevated also (Brown et al., 1977;
White et al., 1986).

Inland beaches of sand and shells are found along the shores of bays, lagoons, and tidal streams. The
structure of these beaches is similar to, but much narrower and smaller in scale than, barrier beaches.
Compared to the sand beaches, shell features are typically stacked to higher elevations by storm waves
and are generally more stable.

Few freshwater swamps and bottomland hardwoods occur in the general vicinity of OCS-related
service bases and navigational channels of the Texas barrier island area. In the southern third of this area,
they are nonexistent (Brown et al., 1977; White et al., 1986).

Chenier Plain

Beginning about 2,800 years ago and as sea level dropped during the last ice age, sediments from the
Mississippi River and its delta were intermittently reworked and deposited by storms and coastal currents,
forming the Chenier Plain between Port Bolivar, Texas, and Atchafalaya Bay in Louisiana. As the area
filled in, a series of shell and sand ridges were formed parallel or oblique to the present-day Gulf Coast
and were later abandoned as sea level continued to fall. Mudflats formed between the ridges when
localized hydrologic and sedimentation patterns favored deposition there. This intermittent deposition
isolated entrenched valleys from the Gulf, forming large lakes such as Sabine, Calcasieu, White, Grand,
and others (Gosselink et al., 1979; Fisher et al., 1973). As a result, few tidal passes are found along this
coast as compared to central Texas and eastern Louisiana. This reduces the tidal movement of saline
waters.

Because of the structure of the Chenier Plain and its beaches, salt marshes are not as widely spread
there as elsewhere in the northern Gulf. Generally in this area, salt marshes front the Gulf directly and are
frequently submerged by tides and storms. Hence, they are considered high-energy environments, as
compared to most vegetated wetlands.

Brackish and intermediate salinity marshes are dominant in estuarine areas of the Chenier Plain.
They are tidal, although wind-driven tides are more influential and occasionally inundate these areas.
Since salinity in this area ranges broadly, these habitats support a mix of salt and salt-tolerant freshwater
plants, although marsh-hay cordgrass is generally dominant. These habitats are the most extensive and
productive in coastal Louisiana.

Plant communities of freshwater marshes are among the most diverse of sensitive coastal
environments. Annuals have a much greater presence in freshwater marshes than in estuarine areas.
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Dominance often changes from season to season as a result of year-round seed-germination schedules.
Freshwater wetlands are extensive in the Chenier Plain due to the abundant rainfall and runoff coupled
with the ridge system that retains freshwater and restricts the inflow of saline waters. Tidal influences are
generally minimal in these areas, although strong storms may inundate the area. Hence, detritus is not as
readily exported and accumulates there, supporting additional plant growth. Freshwater marsh plants are
generally more buoyant than estuarine plants. In areas where detritus collects thickly, marsh plants may
form floating marshes, referred to as “flotants.” Flotants generally occur in very low-energy
environments. They are held together by surrounding shorelines and a weave of slowly deteriorating
plant materials and living roots.

Forested wetlands are not very common in the Chenier Plain. They only occur in the flood plain
regions of major streams, along the northern margin of this area. There, cypress-tupelo swamps grade
through stands of blackwillow to bottomland hardwoods.

Hurricane Rita made landfall in September 2005 along the Texas/Louisiana coast. It may be years
before the full extent of impacts is known. The impacted area is home to four Federal and three State
wildlife refuges, from the 124,511-ac Sabine National Wildlife Refuge in Cameron Parish to the Bayou
Teche National Wildlife Refuge near Franklin (9,000 ac set aside in 2001 as habitat for the Louisiana
black bear). Some inland freshwater marshes, bottomland swamps, and hardwood forests were inundated
with up to 4 ft (1.5 m) of saltwater. The land change caused by Hurricane Rita amounts to approximately
100 mi® of land change (Barras, 2006).

Mississippi River Delta Complex

Mississippi River Delta Complex forms a plain that is composed of a series of overlapping riverine
deltas that have extended onto the continental shelf over the past 6,000 years. Wetlands on this deltaic
plain are the most extensive of those within this EIS’s area of attention.

Sparse stands of black mangrove are found here and there, in the highest salinity areas of the
Barataria and Terrebonne Basins. Extensive salt and brackish marshes are found throughout the southern
half of the plain and east of the Mississippi River. Further inland, extensive intermediate and fresh water
marshes are found. East of the Mississippi River and south of Lake Pontchartrain, Louisiana, very few
intermediate and freshwater wetlands were found until the Caernarvon Freshwater Diversion was
intermittently put into action in 1993. In freshwater areas, cypress-tupelo swamps are found flanking the
natural levees and in areas that are impounded by dredged materials, levees, or roads. Bottomland
hardwoods are found on the numerous natural levees and in drained levee areas

Except for leveed areas and the delta and basin of the Atchafalaya River, all of these deltas are
generally experiencing succession towards wetter terrestrial and deeper water habitats. This is due to
deltaic abandonment and human actions and their ensuing erosion. Most of these wetlands are built upon
highly organic soils, which are easily eroded, compacted, and oxidized. These problems are discussed in
Chapter 4.1.3.3.

Two active deltas are found in this area. The more active is in Atchafalaya Bay, at the mouths of the
Atchafalaya River and its distributary, Wax-lake Outlet. Because the Red River and about thirty percent
of the Mississippi River have been diverted to the Atchafalaya River, large volumes of sediment are being
delivered to that shallow bay. As a result, extensive freshwater marshes, swamps, and bottomland
hardwoods are found in this river basin. Relatively few estuarine marshes are found there.

The less active delta is at the mouth of the Mississippi River, which is referred to as the Belize or
Birdfoot Delta. The Mississippi River has been channelized through most of this delta, which greatly
reduced the volume of sediments that it contributes to the delta and longshore currents near the mouths of
its distributaries. A few man-made diversions have been installed that are designed to deliver water rather
than sediments to this delta. See Chapter 4.1.3.3 for a fuller description of these circumstances.

In the aftermath of Hurricanes Katrina and Rita, scientists with State and Federal government
agencies, universities, and nongovernmental organizations have begun analyzing the losses to the coastal
wetlands and barrier islands of the Gulf Coast. Louisiana in particular is highly susceptible to hurricanes.
Although Louisiana’s coastal marshes and barrier islands provide a front line of defense against storm
surge, 90 percent of these wetlands are at or below sea-level elevation. Furthermore, Louisiana is
historically prone to major storm events. According to the LSU Hurricane Center, the central Louisiana
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coast has experienced landfall of more major hurricanes (Category 3 and above) than anywhere in the
continental U.S. over the past century (LSU Hurricane Center, 1999).

The USGS National Wetlands Research Center reported a total of 217 mi® of Louisiana’s coastal
lands were transformed to water after Hurricanes Katrina and Rita (Barras, 2006). The permanency of
this loss may not be known for several growing seasons as some of the shallow areas may recover rapidly
while others may remain open ponds. According to a previous USGS report, the change from land to
open water in all of coastal Louisiana east of the Mississippi River from 2004 to 2005 was 72.9 mi’
(USDOI, GS 2006b). The Louisiana Coastal Area Ecosystem Restoration Study (LCA, 2004) projected
only 60 mi’ of landloss for this area for the 50-year period ending 2050.

In general, brackish and saline marshes appeared to have fared better than fresh and intermediate
marshes. The greatest impacts were observed in the fresh and intermediate marshes of the Mississippi
River Basin, upper Breton Sound Basin, and Pearl River Basin. A breakdown by basin shows the
following:

e Breton Sound water area increased by 40.9 mi’;

e Terrebonne basin water area increased by 19.4 mi’;

e Pontchartrain basin water area increased by 19.1 mi®

e Mississippi River basin water area increased by 17.8 mi’;
e Barataria basin water area increased by 17.6 mi’;

e Pearl River basin water area increased by 4.4 mi’; and

e Atchafalaya basin showed no change.

Mississippi and Alabama

Mississippi has approximately 72,000 ac (113 mi®) of designated crucial coastal wetland habitat
(Mississippi Dept. of Marine Resource, 2006). Estuarine wetlands are the second-most common wetlands
in Mississippi, including coastal marsh, estuarine, fresh, mud flats and cypress-tupelo gum swamp
(estuarine forested wetlands). Estuarine marshes around Mississippi Sound and associated bays occur in
discontinuous bands. The most extensive wetland areas in Mississippi occur in the eastern Pearl River
delta near the western border of the State and in the Pascagoula River delta area near the eastern border of
the State. Mississippi’s wetlands seem to be more stable than those in Louisiana and Alabama, perhaps
reflecting the more stable substrate, more active and less disrupted sedimentation patterns in wetland
areas, and the occurrence of only minor canal dredging and development. Urban and suburban growth are
suggested as the greatest contributors to direct coastal wetland loss in Mississippi and Alabama (Moulton
and Jacob, 2000).

Alabama has approximately 118,000 ac (184 mi®) of coastal wetlands, of which approx1mately 75,000
ac (117 mi®) are forested, 4,400 ac (9 mi®) are freshwater marsh, and 35 400 ac (55 mi’) are estuarine
marsh (Wallace, 1996). Most coastal wetlands in Alabama occur on the Mobile River delta or along the
northern Mississippi Sound.

3.2.1.3. Seagrass Communities

Three million hectares of submerged seagrass beds are estimated to exist in exposed, shallow coastal
waters of the northern GOM. An additional 166,000 ha (410,195 ac) are found in protected, natural
embayments and are not considered exposed to OCS impacts. The area off Florida contains
approximately 98.5 percent of all coastal seagrasses in the northern GOM; Texas and Louisiana contain
approximately 0.5 percent. Mississippi and Alabama have the remaining 1 percent of seagrass beds.

Seagrass beds grow in shallow, relatively clear, and protected waters with predominantly sand
bottoms. Their distribution depends on an interrelationship among a number of environmental factors
that include temperature, water depth, turbidity, salinity, turbulence, and substrate suitability. Primarily
because of low salinity and high turbidity, robust seagrass beds and the accompanying high diversity of
marine species are found only within a few scattered, protected locations in the Western and Central
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GOM. Inshore seagrasses provide important habitat for immature shrimp, black drum, spotted sea trout,
juvenile southern flounder, and several other fish species; and they provide a food source for several
species of wintering waterfowl.

Seagrasses in the WPA are widely scattered beds in shallow, high-salinity coastal lagoons and bays.
The most extensive seagrass beds are found in both the Upper and Lower Laguna Madre along the Texas
coast, as well as Baffin Bay. In the Texas Laguna Madre, seagrass meadows are the most common
submerged habitat type. Although permanent meadows of perennial species occur in nearly all bay
systems along the Texas Gulf Coast, most of the State’s seagrass cover (79%) is found in the Laguna
Madre (Pulich, 1998), with seagrasses covering about 60,047 ac (243 km") in the upper portion of the
Laguna Madre (Quammen and Onuf, 1993). Seagrasses are largely excluded from bays north of Pass
Cavallo where rainfall and inflows are high and salinity’s average less than 20 ppt, as well as the upper,
fresher portions of most estuaries. Seagrasses in the Laguna Madre constitute a unique resource that
cannot be duplicated elsewhere on the Texas coast (Withers, 2001). Lower-salinity, submerged beds of
aquatic vegetation are found inland and discontinuously in coastal lakes, rivers, and the most inland
portions of some coastal bays.

The turbid waters and soft, highly organic sediments of Louisiana’s estuaries and offshore areas limit
widespread distribution of higher salinity seagrass beds. Consequently, only a few areas in offshore
Louisiana, mostly in Chandeleur Sound, support seagrass beds. These beds have been repeatedly
damaged by the natural processes of transgression from hurricane overwash of the barrier islands. The
Chandeleur Island chain has been hit by five storms in the past eight years including Hurricane Georges,
Tropical Storm Isadore, Hurricane Ivan, Hurricane Lilli, and Hurricane Katrina (Michot and Wells, 2005).
Storm-generated waves wash sand from the seaward side of the islands over the narrow islands, and cut
new passes through the islands. The overwashed sand buries seagrass beds on the back side of the
islands. Cuts formed in the islands erode channels that remove seagrass in its path. Over time, seagrass
recolonizes the new sand flats on the shoreward side and the natural processes of sand movement rebuild
the islands. Land mass rebuilt since Hurricane Ivan was washed away by Hurricane Katrina. The
Chandeleur Islands were reduced by Hurricane Katrina from 5.64 mi* to 2.5 mi” and then to 2.0 mi’ by
Hurricane Rita (Di Silvestro, 2006).

Hurricane impacts can produce changes in seagrass community quality and composition. A survey of
44 stations in Alabama seagrass beds showed seagrasses still present in 86 percent of the stations after
Hurricane Ivan’s landfall at Mobile in September 2004. It also revealed the presence of widgeon grass,
Ruppia maritima, at 17 stations (Heck and Byron, 2006). Ruppia maritima is tolerant of low salinities
and colonizes some estuaries. The influx of salt water in low salinity estuaries caused by Hurricanes
Katrina and Rita may lead to an increase in colonization by Ruppia maritima and a decrease in abundance
of freshwater species such as Vallisineria americana in upper bay areas. Such a fluctuation in community
composition was documented for Lake Pontchartrain, Louisiana, by Poirrier and Cho (2002) after
Hurricane Georges landfall at Biloxi, Mississippi, in September 1998. Seagrasses in Bayou la Batre,
Alabama, evidence reduced benthic and water column production since Hurricane Katrina made landfall
at the eastern border of Louisiana, in August 2005 (Anton et. al, 2006).

The distribution of seagrass beds in coastal waters of the Western and Central GOM have diminished
during recent decades. Primary factors believed to be responsible include dredging, dredged material
disposal, coastal development including shore armoring, trawling, water quality degradation, hurricanes, a
combination of flood protection levees that have directed freshwater and sediments away from wetlands,
saltwater intrusion that moved growing conditions closer inland, and infrequent freshwater diversions
from the Mississippi River into coastal areas during flood stage.

3.2.2. Sensitive Offshore Benthic Resources

3.2.2.1. Continental Shelf Benthic Resources

Seafloor (benthic) habitats, including live-bottom areas, topographic features, and deepwater benthic
communities, are essential components of the overall offshore community assemblage in the GOM.

The pelagic offshore water-column biota contains primary producers (phytoplankton and bacteria—
90 percent of the phytoplankton in the northern GOM is constituted by diatoms), secondary producers
(zooplankton), and consumers (larger marine species including fish, reptiles, cephalopods, crustaceans,
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and marine mammals). The zooplankton consists of holoplankton (organisms for which all life stages are
spent in the water column, including protozoans, gelatinous zooplankton, copepods, chaetognaths,
polychaetes, and euphausids) and meroplankton (mostly invertebrate and vertebrate organisms for which
larval stages are spent in the water column, including polychaetes, echinoderms, gastropods, bivalves, and
fish larvae and eggs). Some species of plankton are able to swim and make vertical migrations, but their
movements are dominated by water currents. The species diversity, standing crop, and primary
productivity of offshore phytoplankton are known to fluctuate much less than their coastal counterparts as
the offshore phytoplankton are less subject to changes of salinity, nutrient availability, vertical mixing,
and zooplankton predation. In general, the diversity of pelagic planktonic species generally decreases
with decreased salinity and biomass decreases with distance from shore. Temperature, salinity, and
nutrient availability limit the geographical and vertical ranges of plankton and consumers. The fish
species of the Gulf are temperate, with incursions of subtropical Caribbean faunas. Gulf fish species
exhibit seasonal distribution and abundance fluctuations that are probably largely related to
oceanographic conditions.

Another essential component of the offshore environment is the neuston, which is composed of
organisms living at the air-seawater interface. Significant components of the neuston are copepods,
jellyfish, floating Sargassum algae (also known as “Sargassum mats”), and the organisms associated with
the Sargassum. As many as 100 different animal species can be found in the floating Sargassum in the
Gulf. These species include mostly hydroids and copepods, but also contain fish, shrimp, crabs,
gastropods, polychaetes, bryozoans, anemones, and sea spiders. The majority of these organisms depend
on the presence of the Sargassum algae. Sargassum alga rafts potentially constitute long-term havens for
young sea turtles, which drift with these floating ecosystems as they feed off their living organisms,
possibly for several years.

Shelf phytoplankton and zooplankton are more abundant, more productive, and seasonally more
variable than plankton over the deep Gulf. This is related to salinity changes, greater nutrient availability,
increased vertical mixing, and different zooplankton predation in the shelf environment.

The benthos of the shelf has both floral and faunal components; floral representatives include
bacteria, algae, and seagrasses. The abundance of benthic algae is limited by the scarcity of suitable
substrates and light penetration. In exceptionally clear waters, benthic algae, especially coralline red
algae, are known to grow in water depths to at least 180 m. Rezak et al. (1985) recorded algae from
submarine banks off Louisiana and Texas. Seagrasses are not present offshore in the Western and Central
Gulf; however, fairly extensive beds may be found in estuarine areas behind the barrier islands throughout
the Gulf.

Benthic fauna include infauna (animals that live in the substrate, including mostly burrowing worms,
crustaceans, and mollusks) and epifauna (animals that live on or are attached to the substrate; mostly
crustaceans, as well as echinoderms, mollusks, hydroids, bryozoans, sponges, and soft and hard corals).
Shrimp and demersal fish are closely associated with the benthic community. Substrate is the single most
important factor in the distribution of benthic fauna (densities of infaunal organisms increase with
sediment particle size) (Defenbaugh, 1976), although temperature and salinity are also important in
determining the extent of faunal distribution. Depth and distance from shore also influence the benthic
faunal distribution (Defenbaugh, 1976). Lesser important factors include illumination, food availability,
currents, tides, and wave shock. The density of offshore infaunal organisms has been found to be greater
during the spring and summer as compared to the winter (Brooks, 1991).

In general, the vast majority of bottom substrate available to benthic communities in the Central and
Western Gulf consists of soft, muddy bottoms; the benthos here is dominated by polychaetes. Benthic
habitats on the continental shelf at most risk to potential impacts from oil and gas operations are
topographic features and the live-bottom (pinnacle trend) communities.

3.2.2.1.1. Live Bottoms (Pinnacle Trend)

The northeastern portion of the Central GOM exhibits a region of topographic relief known as the
“Pinnacle Trend” at the outer edge of the Mississippi-Alabama shelf between the Mississippi River and
DeSoto Canyon. The MMS has sponsored numerous studies providing information about these features
(Brooks, 1991; CSA, 1992a; Thompson et al., 1999; CSA with Texas A&M University Geochemical and
Environmental Research Group, 2001). A recent bathymetric survey by the U.S. Geological Survey has
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provided accurate, up-to-date imaging of the seafloor of the region (Gardner et al., 2002a). The Pinnacle
Trend covers 70 MMS lease blocks where the MMS has applied “live-bottom (Pinnacle Trend)
stipulations™ to protect the ecosystem (Figure 2-1). This area includes portions of the continental shelf,
shelf break, and upper continental slope. The outer limit of the continental shelf is delineated by the 75-m
(246-ft) depth contour. Figure 3-4 is a perspective view of the central sector of the Mississippi-Alabama
continental shelf. The area also spans differing sediment regimes. The eastern part of the pinnacles area
is covered with a thin, well-sorted layer of fine- to medium-grained quartzose sand from eastern
continental rivers. The western portion is covered with fine silts, sands, and clays deposited by the
Mississippi River (CSA, 1992a). The pinnacles appear to be carbonate reefal structures in an
intermediate stage between growth and fossilization (Ludwick and Walton, 1957). They generally have a
southwest to northeast trend with many of the groups and linear features oriented in this direction. This
orientation corresponds with depth contours and may represent a historic shoreline. The heavily
indurated pinnacles provide a surprising amount of surface area for the growth of sessile invertebrates and
attract large numbers of fish. Additional areas of hard bottom are located nearby on the continental shelf,
outside the Pinnacle Trend.

Low Relief

The pinnacle region contains a variety of features from low-relief rocky areas to major pinnacles, as
well as ridges, scarps, and relict patch reefs. This includes thousands of carbonate mounds ranging in size
from less than a few meters in diameter to nearly a kilometer. Most of these features are of low relief, 1-2
m (3-6 ft) or less, and some occur in quite extensive groups. A low-relief, hard-bottom trend
characterized by discontinuous bumpy rock outcrops lies in 61-79 m (200-260 ft) depths (Thompson et
al., 1999). Continental Shelf Associates (CSA, 1992a) detected low—relief, hard-bottom features on the
shelf and along the shelf break suspected to be similar to those described by Schroeder et al. (1988) on the
Alabama shelf. This includes small, irregular outcrops of sandstone, massive to nodular sandstones and
mudstones, calcite-cemented reef-like knobs, and slabby aragonite-cemented outcrops in ridges.

Shallow Depressions

Shallow depressions are another type of low-relief feature common in the pinnacle area, particularly
in the western portion. These occur in large fields that do not follow depth contours. They are usually
irregularly shaped with bumpy rims, 5-10 m (16-33 ft) across, and probably less than a meter in depth. It
is thought that they are formed by the collapse of sediments following gas expulsion.

Reef-Like Mounds

Reef-like mounds are the most widespread features in the pinnacle region. They range in height from
1 to 20 m (3-66 ft) and in width from a few meters to over one-half kilometer (a few yards to over a
quarter of a mile). They are mostly along two major depth bands: 74-82 m (243-269 ft) and 105-120 m
(345-394 ft). Patch reefs are small reef-like mounds about 2-12 m (6-39 ft) in diameter and 3-4 m (10-13
ft) in height that occur in many areas. They are particularly abundant in fields of as many as 35-70
features per hectare (2.47 ac) along the 74- to 82-m (243- to 269-ft) isobath (Brooks, 1991). Flat-topped
reefs are large reef-like mounds that occur along the same isobath as patch reefs. They range from 75 to
700 m (245-2300 ft) in diameter and from 7 to 14 m (23 to 46 ft) in height. The flat tops of these features
are all at essentially the same depth of 66 m (216 ft), which was probably at the sea surface during their
period of formation. The features in the 74- to 82-m (243- to 269-ft) depth range follow the shelf edge for
a distance of over 70 km (43 mi). The taller reef-like mounds are the historical “pinnacles” for which the
region is named. The pinnacles are up to 20 m (66 ft) in height and can be over 500 m (1,640 ft) in
diameter (Thompson et al., 1999; Brooks, 1991). They extend laterally for over 28 km (17 mi) at the 105-
to 120-m (345- to 394-ft) depth band. Some reef-like mounds also occur outside the two major depth
bands. Several clusters are found shoreward in 60-70 m (197-230 ft) of water. To the west, two clusters
are found at 87- to 94-m (285- to 308-ft) depths (Brooks, 1991).

The shape and configuration of these reef-like mounds is similar to tropical coral reef formations.
Early investigators of this area in 1957 hypothesized that they are “drowned calcareous reefs not yet
extinct” (Ludwick and Walton, 1957). More recent studies using dredges, grab samples, and imaging
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have confirmed this evaluation. Some of these are tall and steep-sided in profile. The taller mounds tend
to have more complex shape with pits and overhangs in addition to flat tops and vertical sides (CSA,
2001).

Ridges and Scarps

Ridges are the largest features in the areca. Linear ridges paralleling the isobaths are reported in
various depths (Brooks, 1991; Thompson et al., 1999). These ridges are typically about 20 m (66 ft) wide
(up to 250 m (820 ft)) and over 1 km (3,281 ft) long. Most of the ridges are low relief, around 1 m (3 ft)
in height. Brooks found a ridge with scarps up to 8 m (66 ft) high in depths around 60 m (197 ft). They
often occur in groups of 6-8 ridges together (Brooks, 1991). They appear to be biogenic features formed
during periods of lower sea levels during the last deglaciation (Sager et al., 1992), possibly from lithified
coastal dunes (Thompson et al., 1999).

Nepheloid Layer

A persistent nepheloid layer characterized by high turbidity was identified as a controlling factor for
hard-bottom communities in the northwestern Gulf (Rezak et al., 1985). The nepheloid layer increases
light attenuation, resulting in decreased epibiota and reef fish species richness and abundance below 80 m
(262 ft) (Dennis and Bright, 1988; Rezak et al., 1990). Previous studies have suggested that the
Mississippi River plume influences the distribution and abundance of sessile invertebrates within 70 km
(43 mi) of the river delta and may produce a gradient of sedimentation and water-column turbidity
throughout the Pinnacles Reef Tract (Gittings et al., 1992; CSA et al., 2001). In the northeastern Gulf,
nepheloid layers are infrequent, though in conjunction with episodic Mississippi freshwater plumes and
upwelling result in increased light attenuation (CSA et al., 2001).

Ecology

The pinnacle features provide a significant amount of hard substrate for colonization by suspension-
feeding invertebrates and support relatively rich live bottom and fish communities. Assemblages of
coralline algae, sponges, octocorals, crinoids, bryozoans, and fishes are present at the tops of the
shallowest features in water depths of less than 70 m (230 ft). On the deeper features, as well as along the
sides of these shallower pinnacles, ahermatypic corals may be locally abundant, along with octocorals,
crinoids, and basket stars. The diversity and abundance of the associated species appear to be related to
the size and complexity of the features, with the low-relief rock outcrops (<1 m (3 ft) height) typically
having low faunal densities, and higher relief features having the more diverse faunal communities.

Substrate characteristics and turbidity seem to be the major factors determining the composition of
communities at different locations and depth levels in the Pinnacle Trend. The biological communities on
the Pinnacle Trend become more diverse toward the east and with greater distance from the Mississippi
River. This is a matter of both substrate and turbidity. The Mississippi River brings a large load of fine
silty sediment to the GOM. Although the majority of this turbidity is swept to the west by currents, it
does affect the communities to the east. Sometimes the pattern is reversed with the majority swept to the
cast. Previous studies have suggested that the Mississippi River plume influences the distribution and
abundance of sessile invertebrates within 70 km (43 mi) of the river delta and may produce a gradient of
sedimentation and water-column turbidity throughout the Pinnacles Reef Tract (Gittings et al., 1992; CSA
et al., 2001). In addition, a nepheloid layer (heavy-bottom turbidity layer), common in the western Gulf,
sometimes affects the Pinnacle Trend (Weaver et al., 2001). The nepheloid layer increases light
attenuation resulting in decreased epibiota and reef fish species richness and abundance below 80 m (262
ft) (Dennis and Bright, 1988; Rezak et al., 1990). Resuspension of sediments is a major contributor to
turbidity in the Pinnacle Trend. This is more severe in the western part of the area because of the silty
sediments deposited by the Mississippi River. Resuspension is caused by currents and wave action.
Because of the depth of the bottom in the Pinnacle Trend area, waves seldom have a direct influence.
During severe storms, such as hurricanes, large waves may reach deep enough to stir bottom sediments.
These forces are not expected to be strong enough to cause direct physical damage to organisms living on
the reefs. Rather, currents are created by the wave action that can resuspend sediments to produce added
turbidity and sedimentation. The animals in this region are well-adapted to the effects common to this
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frequently turbid environment. The end result of these factors is that communities closer to the
Mississippi River are less diverse and communities near the bottom are less diverse.

The characteristics of the substrate have a high degree of control over the composition of the
biological communities that live on it. The features of the Pinnacle Trend are composed of carbonate reef
material. However, this comes in a variety of shapes and sizes as described above. The more complex
the shape of the substrate, the greater the variety of habitats for organisms. Shallow depressions and low
mounds harbor some organisms but the potential is limited. A pinnacle 20 m (66 ft) tall with slopes,
cliffs, crevices, and overhangs may host the maximum number of species and a high density of animals.
The bottom of a tall pinnacle will have very low diversity with mostly upright species present such as
comatulid crinoids; the ahermatypic hard coral, Rhizopsammia manuelensis; black corals, Antipathes spp.
and Cirripathes sp.; and the gorgonian, Ellisella sp. The roughtongue bass, Pronotogrammus
martinicensis, is the dominant fish at the base of pinnacles (68.8% of the community). Other common
fish near the bottom are the red barbier, Hemanthias vivanus (8.7%); cubbyu, Pareques umbrosus (5.8%);
bigeye soldierfish, Ostichthys trachpoma (2.5%); and the wrasse bass, Liopropoma eukrines (2.0%)
(Weaver et al., 2002).

Features tall enough to rise above the common effects of turbidity have higher community diversity
and density. At least 34 different epibenthic species were found during one study of the shelf-edge
features (CSA, 1992a). The walls were densely populated by R. manuelensis with frequent occurrence of
Antipathes spp., Cirripathes luetkeni, and Ellisella sp. Some other ahermatypic stony corals were also
seen, including Madrepora carolina, Madracis myriaster, Oculina diffusa, and a solitary cup coral,
possibly Balanophyllia floridana. Comatulid crinoids were also observed. This zone was dominated by
the roughtongue bass (48%) and red barbier (40%) (Weaver et al., 2002).

The crests of the pinnacles are perhaps slightly more diverse than the walls. The same dominant
species were seen as on the walls with the common addition of the gorgonian coral, Bebryce sp. The
density of dominant species is higher, with R. manuelensis very common. Coralline algae occur on hard
substrates above about 78 m (256 ft) depth. To the east, the crests and walls of pinnacles are dominated
by low-growing ahermatypic hard corals. Fish communities on pinnacle crests are dominated by the red
barbier (59.7%); roughtongue bass (25.7%); Gobiidae (5.1%); greenband wrasse, Halichoeres bathyphilus
(1.7%); and yellowtail reeffish, Chromis enchrysura (1.3%) (Weaver et al., 2002).

Horizontal surfaces have a considerably higher biological cover than vertical surfaces. This is likely
because a greater number of individuals are able to settle and colonize a horizontal surface. Dominant
species are similar to those on the walls of the pinnacles. However, some species not present on vertical
surfaces are found on horizontal surfaces including several sponges (Geodia neptuni, Cinachyrella sp.,
and unidentified orange sponges) and a gorgonian coral, possibly Nicella sp. The tops of reefs with
extensive flat summits are dominated by the taller gorgonian corals, as well as by sponges and crinoids. It
is likely that sedimentation limits the colonization of low-growing species, such as many of the
ahermatypic hard corals. Dominant fish species on the flat tops include the red barbier (58.8%),
roughtongue bass (21.4%), gobies (5.6%), yellowtail reeffish (3.0%), and greenband wrasse (2.0%)
(Weaver et al., 2002).

Diversity and density of epibenthic organisms varies considerably between features in the Pinnacle
Trend area. The general trend is less turbidity and greater biological development toward the east. In
addition, the sediment is less silty to the east. This results in an increase of diversity and density of
organisms to the east. Other factors, some already mentioned, contribute to local differences in
community structure. Areas with more exposed hard bottom, vertical relief, rugosity, and complexity of
the substrate have higher biological diversity and density. The association of multiple features in
proximity to one another makes an area more biologically diverse and promotes higher densities of
organisms than an area with fewer, more scattered features. The Pinnacle Trend is a system of exposed
hard substrates. Low-relief mounds occur in quite extensive groups. Patch reefs are particularly
abundant in fields of as many as 35-70 features per hectare (14-28 features per acre). Flat top reefs all
rise to the same depth along the shelf edge for over 70 km (44 mi). Tall pinnacles are clustered in depth
bands and extend for over 28 km (17 mi). Ridge formations are often found with six or eight in sequence.
The reefs are richer because they are in close proximity to each other. Even solitary, simple, low-relief
mounds support low-diversity assemblages, which combine with major features to form a large reef tract.
The Pinnacle Trend reef tract forms a major ecosystem with an influence that pervades the wider regional
ecosystem.
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3.2.2.1.2. Topographic Features

The shelf and shelf edge of the Western and Central Gulf are characterized by topographic features
that are inhabited by hard-bottom benthic communities. The habitat created by the topographic features is
important for the following reasons:

(1) they support hard-bottom communities of high biomass, high diversity, and high
numbers of plant and animal species;

(2) they support, either as shelter or food, or both, large numbers of commercially and
recreationally important fishes;

(3) they are unique to the extent that they are small, isolated areas of such communities
in vast areas of much lower diversity;

(4) they provide a relatively pristine area suitable for scientific research (especially the
East and West Flower Garden Banks); and

(5) they have an aesthetically intrinsic value.

Figure 3-5 depicts the location of 37 known topographic features in the GOM; 21 in the WPA and 16
in the CPA.

In 1998, USGS, in cooperation with MMS and the Flower Garden Banks National Marine Sanctuary,
surveyed the East and West Flower Garden Banks using high-resolution, multi-beam mapping techniques
(Gardner et.al, 1998). In 2002, they mapped 12 more topographic features, including Alderdice, Sonnier,
Geyer, Bright, Rankin (1 and 2), Jakkula, McNeil, Bouma, McGrail, Rezak, and Sidner Banks (Gardner et
al., 2002b). These surveys reveal complex bathymetry in some areas surrounding the banks outside the
No Activity Zones. These small features surrounding the banks are considered important fish habitat and
are protected by MMS from impacts of oil and gas activities.

Benthic organisms on these features are mainly limited by temperature and low light; extreme water
temperature and light intensity are known to stress corals. Temperatures lower than 16 °C reduce coral
growth, while temperatures in excess of 32 °C will impede coral growth and induce coral bleaching (loss
of symbiotic zooxanthellae). While intertidal corals are adapted to high light intensity, most corals
become stressed when exposed to unusually high light levels. Furthermore, although corals will grow or
survive under low light level conditions, they do best submerged in clear, nutrient-poor waters. Light
penetration in the Gulf is limited by several factors including depth and events of prolonged turbidity.
Hard substrates favorable to colonization by coral communities in the northern Gulf are found on outer
shelf, high-relief features. These substrates are found above the nepheloid layer, are off the muddy
seafloor, and are bathed most of the year in nutrient-poor waters. The East and West Flower Garden
Banks are examples of such suitable substrates. Average turbidity values at the Flower Garden Banks
(<11 nephelometric units (NTU)) correspond to turbidity levels that do not affect the photosynthesis and
respiration of corals (Precht et al., 2006). The depth of these banks reduces the effects of storms on the
habitats. Whereas typical Caribbean shore reefs can suffer extensive damage from tropical storms, only
the strongest storms reach down to reefs in the GOM. The most common influence of strong storms on
these banks is an increase in turbidity, generally at the lower levels of the banks. Turbidity and
sedimentation are normal in these lower levels because of the nepheloid layer and normal resuspension.

Severe hurricanes can cause physical damage to reef structure and organisms. In September 2005,
Hurricane Rita passed over the northwestern GOM, affecting at least 18 topographic features.
Preliminary assessments of the East Flower Garden Bank reveal numerous large coral heads (2 m)
toppled, many smaller broken pieces, evidence of physical impacts to coral tissues, large sponges broken,
fields of finger coral (Madracis mirabilis) broken down, and large scale shifting of sand patches. Heat
stress before the storm, compounded by physical damage, produced bleaching and subsequent disease that
may be the worst ever seen at the Flower Garden Banks. About 7 percent of the coral cover was
bleached, the worst recorded since 1990 (5%) (Precht et al., in preparation). Up to 46 percent of all coral
colonies were partly affected by bleaching (Schmahl, personal communication, 2006). Four months after
the storm, about 2 percent of coral colonies were affected by disease (Schmahl, personal communication,
2006). The East Flower Garden Bank was about 95 km (60 mi) west of the storm track. Sixteen other
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banks were closer to the storm track than the Flower Garden Banks. Results of the storm at these other
banks are as yet unknown. Other banks farther to the east may have been similarly affected by Hurricane
Katrina (August 2005).

The banks of the GOM have been identified and classified into seven distinct biotic zones (Table 3-3)
(modified/updated from Rezak and Bright, 1981; Rezak et al., 1983); however, none of the banks contain
all seven zones. The zones are divided into the following four categories depending upon the degree of
reef-building activity in each zone.

Zones of Major Reef Building and Primary Production

Diploria-Montastraea-Porites Zone

This zone is characterized by 18-20 hermatypic coral species and is found predominantly at the East
and West Flower Garden Banks. The dominant species/groups of the zone in order of dominance are the
Montastraea annularis complex (this group includes M. franksii, M. faveolata, and M. annularis),
Diploria strigosa, Porites asteroides, and Montastraea cavernosa (Precht et al., in preparation).
Coralline algae are abundant in areas, which adds substantial amounts of calcium carbonate to the
substrate and serves to cement the reef together. In addition to the coralline algae, there is a considerable
amount of bare reef rock, which fluctuates in percent cover with the appearance of a red-turf like algae, at
both banks. Red turf algae (primarily Order Ceramiales) is the dominant algal group at the East and West
Flower Garden Banks and has increased in percent cover substantially over the last several years. Dokken
et al. (2003) reported algal percent cover at both banks was significantly greater during 1999 than 1998.
Percent coral cover at both banks averaged over the past 5 years is 56.0 percent (Precht et al., 2006a and
in preparation; Dokken et al., 2003).

Typical sport and commercial fish observed in this zone include various grouper species, amberjack,
barracuda; red, gray, and vermillion snapper; cottonwick; and porgy. There is also a diverse group of
tropical reef fish species found on these banks, including creole fish; queen, stoplight, red band, and
princess parrot fish; rock beauty; blue tang, and the whitespotted filefish, just to name a few. There are
over 175 tropical reef species that reside within the high-diversity zone at the Flower Garden Banks
(Dennis and Bright, 1988; Pattengill, 1998). This high-diversity Diploria/Montastraea/Porites Zone is
found only at the East and West Flower Garden Banks in water depths less than 36 m.

Madracis and Fleshy Algal Zone

The Madracis Zone is dominated by the small branching coral Madracis mirabilis, which produces
large amounts of carbonate sediment. In places, large (possibly ephemeral) populations of turf-like algae
dominate the Madracis gravel substratum (Algal Zone). The Madracis Zone appears to have a
successional relationship with the Diploria-Montastraea-Porites Zone. Madracis colony rubble builds up
the substrate and allows the successional species to grow. The zone occurs at the East and West Flower
Garden Banks on peripheral components of the main reefal structure between 28 and 46 m.

Stephanocoenia-Millepora Zone

The Stephanocoenia-Millepora Zone is inhabited by a low-diversity coral assemblage of 12
hermatypic corals and can be found at the Flower Garden, McGrail, and Bright Banks. The eight most
conspicuous corals in order of dominance are Stephanocoenia michelinii, Millepora alcicornis,
Montastraea cavernosa, Colpophyllia natans, Diploria strigosa, Agaricia agaricites, Mussa angulosa,
and Scolymia cubensis. The assemblages associated with this zone are not well known; coralline algae
are the most conspicuous organism in the zone. Additionally, reef fish populations are less diverse; but
the Atlantic spiny oyster (Spondylus americanus) appears numerous. The depth range of this zone is
between 36 and 52 m.

Algal-Sponge Zone

The Algal-Sponge Zone covers the largest area among the reef-building zones. The dominant
organisms of the zone are the coralline algae, which are the most important carbonate producers. The
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algae produce nodules called “rhodoliths,” which are composed of over 50 percent coralline algae, and
form large beds on the seafloor. The rhodoliths range from 1 to 10 cm (0.4 to 4 in) in size, cover 50-80
percent of the bottom, and generally occur between 55 and 85 m. The habitat created by the alga nodules
supports communities that are probably as diverse as the coral-reef communities. Most of the leafy algae
found on the banks occur in this zone and contribute large amounts of food to the surrounding
communities. Calcareous green algae (Halimeda and Udotea) and several species of hermatypic corals
are major contributors to the substrate. Deepwater alcyonarians are abundant in the lower Algal-Sponge
Zone. Sponges, especially Neofibularia nolitangere, are conspicuous. Echinoderms are abundant and
also add to the carbonate substrate. Small gastropods and pelecypods are abundant. Gastropod shells are
known to form the center of some of the algal nodules. Characteristic fish of the zone are yellowtail reef
fish, sand tilefish, cherubfish, and orangeback bass.

Partly drowned reefs are a major biotope of the Algal-Sponge Zone. They are defined as those reefal
structures covered with living crusts of coralline algae with occasional boulders of hermatypic corals. In
addition to the organisms typical to the rest of the Algal-Sponge Zone, the partly drowned reefs are also
inhabited by large anemones, large comatulid crinoids, basket stars, limited crusts of Millepora, and
infrequent small colonies of other hermatypic species. The relief and habitat provided by the carbonate
structures also attract a variety of fish species, especially yellow tail reef fish and blue and queen
angelfish.

Zone of Minor Reef Building

Millepora-Sponge Zone

The Millepora-Sponge Zone occupies depths comparable to the Diploria-Montastraea-Porites Zone
on the claystone-siltstone substrate of the Texas-Louisiana midshelf banks. One shelf-edge carbonate
bank, Geyer Bank, also exhibits the zone but only on a bedrock prominence. Crusts of the hydrozoan
coral, Millepora alcicornis, sponges, and other epifauna occupy the tops of siltstone, claystone, or
sandstone outcrops in this zone. Scleractinian corals and coralline algae are rarely observed, largely due
to seasonal temperatures that drop below the 18°C minimum requirement for vigorous coral reef growth.

Transitional Zone of Minor to Negligible Reef Building

Antipatharian Zone

This transitional zone is not distinct but blends in with the lower Algal-Sponge Zone. It is
characterized by an abundance of antipatharian whips growing with the algal-sponge assemblage. With
increased water depth, the assemblages of the zone become less diverse, characterized by antipatharians,
comatulid crinoids, few leafy or coralline algae, and limited fish (yellowtail redfish, queen angelfish, blue
angelfish, and spotfin hogfish). Again, the depth of this zone differs at the various banks but generally
extends to 90 m.

Zone of No Reef Building
Nepheloid Zone

High turbidity, sedimentation, and resuspension occur in this zone. Rocks or drowned reefs are
covered with a thin veneer of sediment and epifauna are scarce. The most noticeable are comatulid
crinoids, octocoral whips and fans, antipatharians, encrusting sponges, and solitary ahermatypic corals.
The fish fauna is different and less diverse than those of the coral reefs or partly drowned reefs. These
fish species include red snapper, spanish flag, snowy grouper, bank butterflyfish, scorpionfishes, and
roughtongue bass. This zone occurs on all banks, but its depth differs at each bank. Generally, the
Nepheloid Zone begins at the limit of the Antipatharian Zone and extends to the surrounding soft bottom.
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Banks of the GOM
Shelf-Edge Banks Midshelf Banks South Texas Banks
Western Central Western Central Western Only
Appelbaum Bank Alderdice Bank | 29 Fathom Bank Fishnet Bank Aransas Bank
East Flower Bouma Bank 32 Fathom Bank Sackett Bank Baker Bank
Garden Bank Bright Bank Claypile Lump Sonnier Bank Big Dunn Bar
MacNeil Bank Diaphus Bank Coffee Lump Blackfish Ridge
Rankin Bank Elvers Bank Stetson Bank Dream Bank
West Flower Ewing Bank Hospital Bank
Garden Bank Geyer Bank Mysterious Bank
Jakkula Bank North Hospital
McGrail Bank Bank
Parker Bank Small Dunn Bar
Rezak Bank South Baker Bank
Sidner Bank Southern Bank
Sweet Bank

Figures 3-6 and 3-7 illustrate the topographic relief associated with several of the more developed
features, 1.e., the East and West Flower Garden Banks and Stetson Bank.

Shelf-Edge Banks

The shelf-edge banks of the Western and Central Gulf generally exhibit the Diploria-Montastraea-
Porites zonation that is exhibited at the East and West Flower Garden Banks at comparable depths.
However, Geyer Bank (37-m (121-ft) crest), which is within the depth of the high-diversity, coral-reef
zone, does not exhibit the high-diversity characteristics. Instead, Geyer Bank has a well-developed
Millepora-Sponge Zone, which is typically the defining characteristic of midshelf banks found elsewhere
in the GOM.

Midshelf Banks

Five midshelf banks contain the Millepora-Sponge Zone: Sonnier and Fishnet Banks in the Central
Gulf; and Stetson, Claypile, and 29 Fathom Banks in the Western Gulf. The nepheloid layer often
enfolds Claypile Bank, considered a low-relief bank with only 10 m (33 ft) of relief. Therefore, the level
of development of the Millepora-Sponge community is lowest at Claypile Bank. Two other midshelf
banks in the Western Gulf (32 Fathom Bank and Coffee Lump) are also low-relief banks with less than 10
m (33 ft) of relief.

Stetson Bank is isolated from other banks and lies near the northern physiological limit for the
advanced development of reef-building hermatypic corals. The species composition is markedly different
from that of other tropical reefs including the Flower Garden Banks. However, in addition to the
Millepora-Sponge characteristics at Stetson Bank, there are sparsely distributed reef- and non reef-
building coral species found. Madracis decactus, Agaricia fragilis, (ahermatypic corals), Stephenocoenia
michelinii, and Diploria strigosa (hermatypic corals) are coral species found at Stetson Bank in scattered
patches. In addition to Stetson’s unique landscape and topographic features (Figure 3-7), there is an
abundance of marine life residing at the bank. Over 140 species of reef and schooling fishes, 108
mollusks, and 3 predominant echinoderms are reported. Due to its vertical orientation, Stetson attracts a
number of pelagic species that move back and forth across the continental shelf utilizing various banks,
including the Flower Gardens, for seasonal feeding, mating, and as nursery grounds. These large pelagic
animals include species such as manta and devil rays and the filter-feeding whale shark.

Figure 3-8 shows the 1-Mile and 3-Mile Zones around Sonnier Bank as examples of the protective
zonation that would be established by the Topographic Features Stipulation proposed for these proposed
lease sales.
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South Texas Banks

The South Texas banks are geographically/geologically distinct from the shelf-edge banks. Several
of the South Texas banks are also low-relief banks. These banks exhibit a reduced biota and have
relatively low relief, few hard-substrate outcrops, and a thicker sediment cover than the other banks.

It has been suggested that four other South Texas features in the Western Gulf be considered as
sensitive offshore topographic features: Phleger, Sebree, and Big and Small Adam Banks. Phleger Bank
(a shelf-edge bank) crests at 122 m, deeper than the lower limit of the No Activity Zones (85 m (279
ft)[ 100 m (328 ft) in the case of the Flower Gardens]). The depth of the bank precludes the establishment
of the Antipatharian Zone so that even though the bank is in clear water, the biota is typical of the
nepheloid zone. The bank appears to be predominantly covered with sand, with scattered rock outcrops
of approximately 1-2 m (3-7 ft) in diameter and 1 m (3ft) in height. The sand substrate is devoid of
sessile benthic organisms, although the rock outcrops support a number of epifaunal species such as cup-
shaped and encrusting sponges, octocorals, and crinoids. Roughtongue bass were observed in video
surveys to be the dominant fish species on this bank.

Sebree Bank, located in 36.5 m (120 ft) of water, is a low-relief feature of approximately 3 m (10 ft)
in relief and is located in an area subject to high sedimentation. Clusters of the scleractinian coral,
Oculina diffusa, have been observed on the rocky outcrops of this bank. This species tends to thrive in
habitats exhibiting low light and high sedimentation. In the GOM, it forms branched, low-relief,
generally round colonies, and does not create reefs or distinctive assemblages of reefal species. The bank
attracts abundant nektonic species, including red snapper and other commercially and recreationally
important finfish (Tunnell, 1981). Findings in the August 1993 cooperative dive effort on Sebree Bank
by MMS, the State of Texas, and Texas A&M University at Corpus Christi (Dokken et al., 1993) were
generally consistent with those reported by Tunnell (1981).

Dokken et al. (1993) compared the nepheloid dominated, low-diversity community of Sebree Bank
with the nepheloid zone community described by Rezak et al. (1985). Rezak and Bright (1981) devised
an environmental priority index to rate the sensitivity of topographic features in the northern GOM:

A. South Texas midshelf relict Pleistocene carbonate reefs bearing turbidity tolerant
Antipatharian Zone and Nepheloid Zone (surrounding depths of 60-80 m (197-262
ft), crests 56-70 m (184-230 ft)).

B. North Texas-Louisiana midshelf, Tertiary-outcrop banks bearing clear-water,
Millepora-Sponge Zone and turbid-water-tolerant Nepheloid Zone (surrounding
depths of 50-62 m (164-203 ft), crests 18-40 m (59-131 ft).

C. North Texas-Louisiana midshelf banks bearing turbidity-tolerant assemblages
approximating the Antipatharian Zone (surrounding depths of 65-78 m (213-256 ft),
crests 52-66 m (171-216 ft)).

D. North Texas-Louisiana shelf-edge, carbonate banks bearing clear-water coral reefs
and Algal-Sponge Zones, transitional assemblages approximating the Antipatharian
Zone and Nepheloid Zone (surrounding depths of 84-200 m (276-656 ft), crests 15-
75 m (49-246 ft)).

E. Eastern Louisiana shelf-edge, carbonate banks bearing poorly developed elements of
the Algal-Sponge Zone, transitional Antipatharian Zone assemblages, and Nepheloid
Zone (surrounding depths of 100-110 m (328-361 ft), crests 67-73 m (220-240 ft).

They categorized similar features containing nepheloid zone communities as Class D banks, where
protection is not recommended. Since Sebree Bank is located within a shipping fairway, it is relatively
well protected from physical impacts (anchoring or drilling disturbance). While they did not specifically
discuss Sebree Bank, based on five ranking criteria, similar nepheloid zone communities were given the
lowest rating of all the topographic features.

Big and Small Adam Banks are also low-relief features subject to sedimentation. Rezak and Bright
(1981) categorized these features as Class D banks, where protection is not recommended. Although the
banks may contain the Antipatharian Zone, this designation is speculative (Rezak et al., 1983). Big and
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Small Adam Banks were given the lowest ratings of those topographic features discussed by Rezak and
Bright (1981), based on their criterion for environmental priority rankings.

3.2.2.2. Continental Slope and Deepwater Resources

The northern GOM is a geologically complex basin. It has been described as the most complex
continental slope region in the world. Regional topography of the slope consists of basins, knolls, ridges,
and mounds derived from the dynamic adjustments of salt to the introduction of large volumes of
sediment over long time scales. This region has become much better known in the last three decades, and
the existing information is considerable, both from a geological and biological perspective. The first
substantial collections of deep GOM benthos were made during the cruises of the U.S. Coast and
Geodetic Steamer, Blake, between 1877 and 1880. Rowe and Menzel (1971) reported that their deep
GOM infauna data was the first quantitative data published for this region. The first major study of the
deep northern GOM was performed by a variety of researchers from Texas A&M University between
1964 and 1973 (Pequegnat, 1983). A total of 157 stations were sampled and photographed between
depths of 300 and 3,800 m (984 and 12,467 ft) (the deepest part of the GOM). A more recent study
funded by MMS was completed by LGL Ecological Research Associates and Texas A&M University in
1988, during which a total of 60 slope stations were sampled throughout the northern GOM in water
depths between 300 and 3,000 m (9,842 ft) (Gallaway et al., 1988). As part of this multiyear study, along
with trawls and quantitative box-core samples, 48,000 photographic images were collected and a large
subset was quantitatively analyzed. Another major study, titled Northern Gulf of Mexico Continental
Slope and Benthic Ecology, will be completed at the time of publication of this Final EIS. This six-year
project spanned three field sampling years and included collections of benthos and/or sediments through
trawling, box coring and bottom photography at a total of 51 stations ranging in depth from 213 to 3,732
m (699 to 12,244 ft), including some stations in Mexican waters (Rowe and Kennicutt, in prepartion).

The continental slope is a transitional environment influenced by processes of both the shelf and the
abyssal (deep sea) GOM (>975 m). This transitional character applies to both the pelagic and the benthic
realms. The highest values of surface primary production are found in the upwelling areas in the DeSoto
Canyon region. In general, the Eastern GOM is more productive in the oceanic region than is the Western
GOM. It is generally assumed that all the phytoplankton is consumed by the zooplankton, except for
brief periods during major plankton blooms. The zooplankton then egests a high percentage of their food
intake as feces that sink toward the bottom.

The general fauna, including macrofauna and fishes, when considered together, have been shown to
group into major assemblages defined by depth including (1) upper slope, (2) mid-slope, (3) lower slope,
and (4) abyssal plain (Rowe and Kennicutt, in prepartion). The 450-m (1,476-ft) isobath defines the truly
deep-sea fauna where the aphotic zone begins at and beyond these depths. In these sunlight-deprived
waters, photosynthesis cannot occur and processes of food consumption, biological decomposition, and
nutrient regeneration occur in cold and dark waters. The lowermost layer containing the last meter of
water off the bottom and the bottom itself constitutes the benthic zone. This zone is a repository of
sediments where nutrient storage and regeneration take place in association with the solid and semisolid
substrate (Pequegnat, 1983). The seven zones previously described by Pequegnat (1983) and confirmed
by LGL Ecological Research Associates, Inc. and Texas A&M University (Gallaway et al., 1988) now
appear to be too numerous. Similar to the continental slope in general, the proposed lease sale areas
encompass a vast range of habitats and water depths. The shallowest lease areas encompass the entirety
of the upper slope, regardless of the depth criteria used to define the continental slope. The deepest
portions extend nearly into the deepest part of the GOM at approximately 3,500 m (11,483 ft) south of the
Sigsbee Escarpment in the Central Gulf. This is not particularly deep for the rest of the world’s oceans,
but it is within a few hundred meters of the deepest point of the GOM at 3,840 m (12,598 ft), only
accessible from Mexican waters of the southern Gulf. The proposed lease sale area also includes the
lower portions of DeSoto Canyon. This trough is the most notable sea-bottom feature on the upper slope
in this area. Its formation has been attributed to a combination of erosion, deposition, and structural
control of salt diapirs clustered in the vicinity (Harbison, 1968). Although the northeastern edge of the
canyon has a steep slope, unlike most submarine canyons, DeSoto Canyon has a comparatively gentle
gradient; however, it does have significant impact on current structure, upwelling features, and resulting
increases in biological productivity.
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A great number of publications have derived from the two major MMS-funded deep Gulf studies of
Rowe and Kennicutt (in preparation) and Gallaway et al. (1988). These two studies are incorporated by
reference for extensive background information on deepwater GOM habitat and biological communities.

3.2.2.2.1. Chemosynthetic Communities

Chemosynthetic communities are remarkable in that they utilize a carbon source independent of
photosynthesis and the sun-dependent photosynthetic food chain that supports all other life on earth.
Although the process of chemosynthesis is entirely microbial, chemosynthetic bacteria and their
production can support thriving assemblages of higher organisms through symbiosis.  The
chemosynthetic communities of the GOM have been studied extensively over the past 20 years, and
communities first discovered on the upper slope are likely the best understood seep communities in the
world. The history of discovery of these remarkable animals has all occurred within only the last 30
years. Interestingly, each major discovery was unexpected—ifrom the first hydrothermal vent
communities anywhere in the world to the first, cold seep communities in the GOM. The first discovery
of any deep-sea chemosynthetic community including higher animals was unexpectedly made at
hydrothermal vents in the eastern Pacific Ocean during geological explorations (Corliss et al., 1979).
Two scientists, J. Corliss and J. van Andel, first witnessed dense chemosynthetic clam beds from the
submersible Alvin on February 17, 1977, after their unanticipated discovery using a remote camera sled
two days before. Similar communities were first discovered in the Eastern GOM in 1983 on another
Alvin cruise investigating the bottom of the Florida Escarpment in areas of “cold” brine seepage where
they unexpectedly discovered tubeworms and mussels (Paull et al., 1984).

Two groups fortuitously discovered chemosynthetic communities in the Central GOM concurrently in
November 1984. During investigations by Texas A&M University to determine the effects of oil seepage
on benthic ecology (until this investigation, all effects of oil seepage were assumed to be detrimental),
bottom trawls unexpectedly recovered extensive collections of chemosynthetic organisms including tube
worms and clams (Kennicutt et al., 1985). At the same time, LGL Ecological Research Associates was
conducting a research cruise as part of the multiyear MMS Northern Gulf of Mexico Continental Slope
Study (Gallaway et al., 1988). Bottom photography (processed on board the vessel) resulted in clear
images of vesicomyid clam chemosynthetic communities coincidentally in the same manner as the first
discovery by camera sled in the Pacific in 1977. Photography during the same LGL/MMS cruise also
documented tube-worm communities in situ in the Central GOM for the first time (not processed until
after the cruise; Boland, 1986) prior to the initial submersible investigations and firsthand descriptions of
Bush Hill in 1986 (Rosman et al., 1987a; MacDonald et al., 1989b). The site was targeted by acoustic
“wipeout” zones or lack of substrate structure caused by seeping hydrocarbons. This was determined
using an acoustic pinger system during the same cruise on the R/V Edwin Link (the old one, only 113 ft
(34 m)), which used one of the Johnson Sea Link submersibles. The site is characterized by dense
tubeworm and mussel accumulations as well as exposed carbonate outcrops with numerous gorgonian and
Lophelia coral colonies. Bush Hill has become one of the most thoroughly studied chemosynthetic sites
in the world.

Distribution

There is a clear relationship between known hydrocarbon discoveries at great depth in the Gulf slope
and chemosynthetic communities, hydrocarbon seepage, and authigenic minerals including carbonates at
the seafloor (Sassen et al., 1993a and b). While the hydrocarbon reservoirs are broad areas several
kilometers beneath the Gulf, chemosynthetic communities occur in isolated areas with thin veneers of
sediment only a few meters thick.

The northern GOM slope includes a stratigraphic section more than 10 km (6 mi) thick and has been
profoundly influenced by salt movement. Mesozoic source rocks from Upper Jurassic to Upper
Cretaceous generate oil in most of the Gulf slope fields (Sassen et al., 1993a and b). Migration conduits
supply fresh hydrocarbon materials through a vertical scale of 6-8 km (4-5 mi) toward the surface. The
surface expressions of hydrocarbon migration are referred to as seeps. Geological evidence demonstrates
that hydrocarbon and brine seepage persists in spatially discrete areas for thousands of years. The time
scale for oil and gas migration (combination of buoyancy and pressure) from source systems is on the
scale of millions of years (Sassen, 1997). Seepage from hydrocarbon sources through faults towards the
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surface tends to be diffused through the overlying sediment, carbonate outcroppings, and hydrate deposits
so the corresponding hydrocarbon seep communities tend to be larger (a few hundred meters wide) than
chemosynthetic communities found around the hydrothermal vents of the Eastern Pacific (MacDonald,
1992). There are large differences in the concentrations of hydrocarbons at seep sites. Roberts (2001)
presented a spectrum of responses to be expected under a variety of flux rate conditions varying from
very slow seepage to rapid venting. Very slow seepage sites do not support complex chemosynthetic
communities; rather, they usually only support simple microbial mats (Beggiatoa sp.). In the upper slope
environment, the hard substrates resulting from carbonate precipitation can have associated communities
of nonchemosynthetic animals, including a variety of sessile cnidarians such as corals and anemones. At
the rapid flux end of the spectrum fluidized sediment generally accompanies hydrocarbons and formation
fluids arriving at the seafloor. Mud volcanoes and mud flows result. Somewhere between these two end
members exists the conditions that support densely populated and diverse communities of chemosynthetic
organisms (microbial mats, siboglinid tube worms, bathymodioline mussels, lucinid and vesycomyid
clams, and associated organisms). These areas are frequently associated with surface or near-surface gas
hydrate deposits. They also have localized areas of lithified seafloor, generally authigenic carbonates but
sometimes more exotic minerals such as barite are present.

The widespread nature of GOM chemosynthetic communities was first documented during contracted
investigations by the Geological and Environmental Research Group (GERG) of Texas A&M University
for the Offshore Operators Committee (Brooks et al., 1986). This survey remains the most widespread
and comprehensive, although numerous additional communities have been documented since that time.
Industry exploring for energy reserves in the Gulf has also documented numerous new communities
through a wide range of depths, including the deepest known occurrence in the Central GOM in Alaminos
Canyon Block 818 at a depth of 2,750 m (9,022 ft). The occurrence of chemosynthetic organisms
dependent on hydrocarbon seepage has been documented in water depths as shallow as 290 m (951 ft)
(Roberts et al., 1990) and as deep as 2,744 m (9,003 ft) (Allen, personal communication, 2005). This
depth range specifically places chemosynthetic communities in the deepwater region of the GOM, which
is defined as water depths greater than 305 m (1,000 ft). Chemosynthetic communities are not found on
the continental shelf although they do appear in the fossil record in water shallower than 200 m (656 ft).
One theory explaining this is that predation pressure has varied substantially over the time period
involved (Callender and Powell 1999). More than 50 communities are now known to exist in 43 OCS
blocks (Figure 3-9). Although a systematic survey has not been done to identify all chemosynthetic
communities in the Gulf, there is evidence indicating that many more such communities may exist. The
depth limits of discoveries probably reflect the limits of exploration (lack of submersibles capable of
depths over 1,000 m (3,281 ft)). MacDonald et al. (1993 and 1996) have analyzed remote-sensing images
from space that reveal the presence of oil slicks across the north-central GOM. Results confirmed
extensive natural oil seepage in the Gulf, especially in water depths greater than 1,000 m (3,281 ft). A
total of 58 additional potential locations were documented where seafloor sources were capable of
producing perennial oil slicks (MacDonald et al., 1996). Estimated seepage rates ranged from 4 to 70 bbl/
day compared to less than 0.1 bbl/day for ship discharges (both normalized for 1,000 mi* (640,000 ac)).
This evidence considerably increases the area where chemosynthetic communities dependent on
hydrocarbon seepage may be expected.

The densest aggregations of chemosynthetic organisms have been found at water depths of around
500 m (1,640 ft) and deeper. The best known of these communities was named Bush Hill by the
investigators who first described it (MacDonald et al., 1989b). It is a surprisingly large and dense
community of chemosynthetic tube worms and mussels at a site of natural petroleum and gas seepage
over a salt diapir in Green Canyon Block 185. The seep site is a small knoll that rises about 40 m (131 ft)
above the surrounding seafloor in about 580-m (1,903-ft) water depth.

Stability

According to Sassen (1997) the role of hydrates at chemosynthetic communities has been greatly
underestimated. The biological alteration of frozen gas hydrates was first discovered during the MMS
study “Stability and Change in Gulf of Mexico Chemosynthetic Communities.” It is hypothesized
(MacDonald, 1998b) that the dynamics of hydrate alteration could play a major role as a mechanism for
regulation of the release of hydrocarbon gases to fuel biogeochemical processes and could also play a
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substantial role in community stability. Recorded bottom-water temperature excursions of several
degrees in some areas such as the Bush Hill site (4-5 °C at 500-m (1,640-ft) depth) are believed to result
in dissociation of hydrates, resulting in an increase in gas fluxes (MacDonald et al., 1994). Although not
as destructive as the volcanism at vent sites of the mid-ocean ridges, the dynamics of shallow hydrate
formation and movement will clearly affect sessile animals that form part of the seepage barrier. There is
potential of a catastrophic event where an entire layer of shallow hydrate could break free of the bottom
and result in considerable impact to local communities of chemosynthetic fauna. At deeper depths
(>1,000 m, >3,281 ft), the bottom-water temperature is colder (by approximately 3 °C) and undergoes less
fluctuation. The formation of more stable and probably deeper hydrates influences the flux of light
hydrocarbon gases to the sediment surface, thus influencing the surface morphology and characteristics of
chemosynthetic communities. Within complex communities such as Bush Hill, oil seems less important
than previously thought (MacDonald, 1998b).

Through taphonomic studies (death assemblages of shells) and interpretation of seep assemblage
composition from cores, Powell et al. (1998) reported that, overall, seep communities were persistent over
periods of 500-1,000 years and probably throughout the entire Pleistocene. Some sites retained optimal
habitat over geological time scales. Powell reported evidence of mussel and clam communities persisting
in the same sites for 500-4,000 years. Powell also found that both the composition of species and trophic
tiering of hydrocarbon seep communities tend to be fairly constant across time, with temporal variations
only in numerical abundance. He found few cases in which the community type changed (from mussel to
clam communities, for example) or had disappeared completely. Faunal succession was not observed.
Surprisingly, when recovery occurred after a past destructive event, the same chemosynthetic species
reoccupied a site. There was little evidence of catastrophic burial events, but two instances were found in
mussel communities in Green Canyon Block 234. The most notable observation reported by Powell
(1995) was the uniqueness of each chemosynthetic community site.

Precipitation of authigenic carbonates and other geologic events will undoubtedly alter surface
seepage patterns over periods of many years, although through direct observation, no changes in
chemosynthetic fauna distribution or composition were observed at seven separate study sites
(MacDonald et al., 1995). A slightly longer period (19 years) can be referenced in the case of Bush Hill,
the first Central Gulf community described in situ in 1986. No mass die-offs or large-scale shifts in
faunal composition have been observed (with the exception of collections for scientific purposes) over the
19-year history of research at this site.

All chemosynthetic communities are located in water depths beyond the impact of severe storms,
including hurricanes, and there would have been no alteration of these communities caused from surface
storms, including the severe hurricane season of 2005.

Biology

MacDonald et al. (1990) has described four general community types. These are communities
dominated by Vestimentiferan tube worms (Lamellibrachia c.f. barhami and Escarpia n.sp.), mytilid
mussels (Seep Mytilid Ia, Ib, and III, and others), vesicomyid clams (Vesicomya cordata and Calyptogena
ponderosa), and infaunal lucinid or thyasirid clams (Lucinoma sp. or Thyasira sp.). Bacterial mats are
present at all sites visited to date. These faunal groups tend to display distinctive characteristics in terms
of how they aggregate, the size of aggregations, the geological and chemical properties of the habitats in
which they occur and, to some degree, the heterotrophic fauna that occur with them. Many of the species
found at these cold seep communities in the Gulf are new to science and remain undescribed.

Individual lamellibranchid tube worms, the longer of two taxa found at seeps can reach lengths of 3 m
(10 ft) and live hundreds of years (Fisher et al., 1997; Bergquist et al., 2000). Growth rates determined
from recovered marked tube worms have been variable, ranging from no growth of 13 individuals
measured one year to a maximum growth of 9.6 cm/yr (3.8 in/yr) in a Lamellibrachia individual
(MacDonald, 2002). Average growth rate was 2.19 cm/yr (0.86 in/yr) for the Escarpia-like species and
2.92 cm/yr (1.15 in/yr) for lamellibrachids. These are slower growth rates than those of their
hydrothermal vent relatives, but Lamellibrachia individuals can reach lengths 2-3 times that of the largest
known hydrothermal vent species. Individuals of Lamellibrachia sp. in excess of 3 m (10 ft) have been
collected on several occasions, representing probable ages in excess of 400 years (Fisher, 1995).
Vestimentiferan tube worm spawning is not seasonal and recruitment is episodic.
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Tubeworms are either male or female. One recent discovery indicates that spawning of female
Lamellibrachia appears to result in the unique association of the large bivalve Acesta bullisi living
permanently attached the anterior tube opening of the tubeworm feeding on the periodic egg release
(Jarnegren et al., 2005). This close association between the bivalves and tubeworms was discovered in
1984 (Boland, 1986) but not fully explained. Virtually all mature Acesta individuals are found on female
rather than male tubeworms. This evidence and other experiments by Jarnegren et al. (2005) seem to have
solved this mystery.

Growth rates for methanotrophic mussels at cold seep sites have been reported (Fisher, 1995).
General growth rates were found to be relatively high. Adult mussel growth rates were similar to mussels
from a littoral environment at similar temperatures. Fisher also found that juvenile mussels at
hydrocarbon seeps initially grow rapidly, but the growth rate drops markedly in adults; they grow to
reproductive size very quickly. Both individuals and communities appear to be very long lived. These
methane-dependent mussels have strict chemical requirements that tie them to areas of the most active
seepage in the GOM. As a result of their rapid growth rates, mussel recolonization of a disturbed seep
site could occur relatively rapidly. There is some evidence that mussels also have some requirement of a
hard substrate and could increase in numbers if suitable substrate is increased on the seafloor (Fisher,
1995). Two associated species are always found associated with mussel beds — the gastropod Bathynerita
naticoides and a small Alvinocarid shrimp — suggesting these endemic species have excellent dispersal
abilities and can tolerate a wide range of conditions (MacDonald, 2002).

Unlike mussel beds, chemosynthetic clam beds may persist as a visual surface phenomenon for an
extended period without input of new living individuals because of low dissolution rates and low
sedimentation rates. Most clam beds investigated by Powell (1995) were inactive. Living individuals
were rarely encountered. Powell reported that over a 50-year timespan, local extinctions and
recolonization should be gradual and exceedingly rare. Contrasting these inactive beds, the first
community discovered in the Central Gulf consisted of numerous actively plowing clams. The images
obtained of this community were used to develop length/frequency and live/dead ratios as well as spatial
patters (Rosman et al., 1987a).

Extensive mats of free-living bacteria are also evident at all hydrocarbon seep sites. These bacteria
may compete with the major fauna for sulfide and methane energy sources and may also contribute
substantially to overall production (MacDonald, 1998b). The white, nonpigmented mats were found to be
an autotrophic sulfur bacteria Beggiatoa species, and the orange mats possessed an unidentified
nonchemosynthetic metabolism (MacDonald, 1998b).

Heterotrophic species at seep sites are a mixture of species unique to seeps (particularly molluscs and
crustacean invertebrates) and those that are a normal component from the surrounding environment.
Carney (1993) first reported a potential imbalance that could occur as a result of chronic disruption.
Because of sporadic recruitment patterns, predators could gain an advantage, resulting in exterminations
in local populations of mussel beds. It is clear that seep systems do interact with the background fauna
but conflicting evidence remains as to what degree outright predation on some specific community
components such as tubeworms occurs (MacDonald, 2002). The more surprising results from this recent
work is why background species do not utilize seep production more that seems to be evident. In fact,
seep-associated consumers such as galatheid crabs and nerite gastropods had isotopic signatures,
indicating that their diets were a mixture of seep and background production. At some sites, endemic
seep invertebrates that would have been expected to obtain much if not all their diet from seep production
actually consumed as much as 50 percent of their diets from the background.

Detection

With continuing experience, particularly on the upper continental slope, the successful prediction of
the presence of tubeworm communities continues to improve, however chemosynthetic communities
cannot be reliably detected directly using geophysical techniques. Hydrocarbon seeps that allow
chemosynthetic communities to exist do modify the geological characteristics in ways that can be
remotely detected, but the time scales of co-occurring active seepage and the presence of living
communities is always uncertain. These known sediment modifications include (1) precipitation of
authigenic carbonate in the form of micronodules, nodules, or rock masses; (2) formation of gas hydrates;
(3) modification of sediment composition through concentration of hard chemosynthetic organism
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remains (such as shell fragments and layers); (4) formation of interstitial gas bubbles or hydrocarbons;
and (5) formation of depressions or pockmarks by gas expulsion. These features give rise to acoustic
effects such as wipeout zones (no echoes), hard bottoms (strongly reflective echoes), bright spots
(reflection enhanced layers), or reverberant layers (Behrens, 1988; Roberts and Neurauter, 1990).
“Potential” locations for most types of communities can be determined by careful interpretation of these
various geophysical modifications, but to date, the process remains imperfect and confirmation of living
communities requires direct visual techniques.

3.2.2.2.2. Nonchemosynthetic Communities

Description

More than chemosynthetic communities are found on the bottom of the deep GOM. In contrast to
early theories of the deep sea, animal diversity, particularly the smaller forms living in bottom sediments,
rivals that of the richest terrestrial environments such as rain forests. Other types of communities include
the full spectrum of living organisms also found on the continental shelf or other areas of the marine
environment. Major groups include bacteria and other microbenthos, meiofauna (0.063-0.3 mm),
macrofauna (<0.3 mm), and megafauna (larger organisms such as crabs, sea pens, crinoids, and demersal
fish). All of these groups are represented throughout the entire GOM—from the continental shelf to the
deepest abyss at about 3,850 m (12,630 ft). Recent study results in Rowe and Kennicutt (in prepartion)
have indicated some unique areas near the Mississippi River Delta with substantially higher community
biomass and carbon flux. Other areas of enhanced densities of nonchemosynthetic communities have also
been reported in association with chemosynthetic communities (Carney, 1993). Some of these
heterotrophic communities found at and near seep sites are a mixture of species unique to seeps and those
that are a normal component from the surrounding environment.

There are also relatively rare examples of deepwater communities that would not be expected
considering the fact that the vast majority of the deep GOM continental slope is made up of soft silt and
clay sediments. Deepwater coral communities are now known to occur in numerous locations in the deep
GOM; one example is represented by what was reported as a deepwater coral reef by Moore and Bullis
(1960). In an area measuring 300 m (984 ft) in length and more than 20 nmi from the nearest known
chemosynthetic community (Viosca Knoll Block 826), a trawl collection from a depth of 421-512 m
(1,381-1,680 ft) retrieved more than 300 pounds of the scleractinian coral Lophelia prolifera. A large
coral (L. pertusa) community was discovered in lease block Viosca Knoll 826 at a depth of 434 m (1,424
ft) by LGL Ecological Research Associates while doing a chemosynthetic community environmental
survey for Oryx Energy in 1990 (LGL, 1990). Individual coral colonies at this site attain 1.5-2 m (5-7 ft)
in height and width and up to 3-4 m (10-13 ft) in length. A large portion of the coral colonies are living.
It was subsequently studied by submersible in the following years 1991 and 1992 as well as numerous
occasions since and is described in detail in Schroeder (2002). These deepwater coral habitats have since
been shown to be much more extensive and important to the support of diverse communities of associated
fauna than previously known in the GOM. This community in Viosca Knoll Block 826 remains the
largest and best developed Lophelia community known in the northern GOM. This type of unusual and
unexpected community may exist in many other areas of the deep GOM. Although Lophelia is best
represented in water depths of the upper slope, it has been reported as deep as 3,000 m (9,842 ft) in some
parts of the world. Additional studies funded by MMS are in progress or in earlier stages of development
that will further investigate the distribution of deepwater corals and other important nonchemosynthetic
communities in the deep GOM.

Considering the depth of this resource, >400 m (1,312 ft), these deepwater communities would
similarly be beyond the impacts from severe storms or hurricanes, and there has been no alteration of
these communities caused from surface storms, including the severe hurricane season of 2005.

Past Research

Three major studies have provided extensive knowledge of GOM deepwater communities and
habitats. The Pequegnat final report to MMS, The Ecological Communities of the Continental Slope and
Adjacent Regimes of the Northern Gulf of Mexico (Pequegnat, 1983), primarily qualitative in nature, first
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described numerous hypotheses of depth zonation patterns and aspects of faunal differences between the
Eastern and Western GOM. The first major quantitative deepwater benthos study in the GOM was that of
LGL Ecological Research Associates Inc. (Gallaway et al., 1988) as part of the MMS Northern Gulf of
Mexico Continental Slope Study. Gallaway et al. (1988) reported that, after their study, it was possible to
predict with a reasonable degree of certainty the basic composition of the faunal communities on the
northern GOM slope between 300 and 2,500 m (984 and 8,202 ft) water depths and between 85° and 94°
W. longitude. This is approximately 75 percent of the northern GOM slope area. There was a reasonable
degree of agreement between the faunal distribution results of the LGL study (Gallaway et al., 1988) and
Pequegnat (1983). Because the deep GOM has only recently been investigated in any systematic way, a
large number of species obtained during the LGL/MMS study were new to science. Texas A&M
University, with numerous subcontractors, has recently completed the most detailed and comprehensive
investigation of the deep GOM, titled Northern Gulf of Mexico Continental Slope Habitat and Benthic
Ecology. These results are in final preparation at the time of this writing and are cited as Rowe and
Kennicutt (in prepartion).

Microbiota

Less is known about the microbiota, primarily bacteria, in the GOM than the other size groups,
especially in deep water. Very little is known about the microbiota group archaea. Environmental factors
that control bacterial abundance in marine sediments remain poorly understood (Schmidt et al., 1998).
While direct counts of bacteria have been coupled with some in situ and repressurized metabolic studies
performed in other deep ocean sediments (Deming and Baross, 1993), none have been made in the deep
GOM. Cruz-Kaegi (1998) made direct counts using a fluorescing nuclear stain at several depths down the
slope, allowing bacterial blomass to be estimated from their densities and sizes. Mean biomass was
estimated to be 2.37 g of C/m” for the shelf and slope combined, and 0.37 g of C/m” for the abyssal plain.
In terms of biomass, data indicate that bacteria are the most important component of the functional
infaunal biota. Cruz-Kaegi (1998) developed a carbon cycling budget based on estimates of biomass and
metabolic rates in the literature. She discovered that, on the deep slope of the Gulf, the energy from
organic carbon in the benthos is cycled through bacterla Counts of bacteria i in marine sediments center
around 10’ bacteria per ml fluid volume, in other words literally trillions per m” (Schmidt et al., 1998).

In Rowe and Kennicutt (in prepamon) bacteria abundance was measured at four depth horlzons (0-1,
4-5,9-10, and 14-15 cm) in triplicate cores at each of 59 stations ranging in depth from 19 to 3,732 m (62
to 12,244 ft). Results proved to be mixed, showing no significant difference in bacterial abundance
between slope and abyssal sites, but there was a significant difference in terms of biomass over the full
range of depth. Substantial additional bacterial biomass and abundance data is presented in Rowe and
Kennicutt (in prepartion).

Meiofauna

The density of meiofauna (size: <0.063 mm) was reported as approximately two orders of magnitude
greater than the density of macrofauna (0.063-0.3 mm) throughout the depth range of the GOM
contmental slope by LGL/MMS (Gallaway et al., 1988). Overall mean abundance was 707 individuals
per 10 cm” (707,000 per m?) ranging from a low 0f 200 to a high of 1,100. These values are among the
highest reported for the deep sea (Thiel, 1983). Densities were generally similar to those previously
reported and generally decreased with increasing depth by a factor of three between 300 and 3,000 m (984
and 9,842 ft). A total of 43 major groups were identified. Of these, representatives of five taxa of
permanent meiofauna (Nematoda, Harpacticoidea, Polychaeta, Ostracoda, and Kinorhyncha), along with
naupliar larvae (temporary meiofauna), comprised 98 percent of the collections as reported by Gallaway
et al. (1988). The range of density values obtained for meiofauna varied by one order of magnitude.
Some specific comparisons with depth showed a decisive decrease of abundance with depth (at the 5%
statistical level), but this trend was not consistent through all seasons and areas of the GOM.

Rowe and Kennicutt (in prepartion) reported meiofauna results from a total of 586 samples from 51
stations in the study, yielding 1.71 x 10° individuals from 21 meiofauna taxa. Overall mean abundance
was 263,000 per m”, less than half of that reported by Gallaway et al. (1988). Exceptionally high
abundance was found at stations in the northeast region at depths ranging from approximately 450 to
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1,900 m (1,476 and 6,234 ft) with a maximum number of 946,000 per m’. Meiofauna biomass was
dominated by the two dominant taxa, Nematoda and Harpacticoida. This final report (Rowe and
Kennicutt, in prepartion) includes extensive analysis of diversity and biomass and a detailed section on
harpacticoid copepod community structure.

Macrofauna

Gallaway et al. (1988) reported a total of 1,569 different taxa of macrofauna on the continental slope,
90 percent of those identified to the level of genus or species. Nearly all macrofaunal species were
infaunal invertebrates considered nominally epifaunal or surface dwelling, although some taxa were
normally found in surficial sediments. The major group was annelid taxa 1nc1ud1ng 626 polychaete taxa.
Overall abundance of macrofauna ranged from 518 to 5,369 individuals per m®. Overall, there was also
an approximate three-fold decrease in macrofaunal densr[y with depth between 300 and 2 ,900 m, similar
to meiofauna (Pequegnat et al., 1990). Macrofauna abundance was somewhat lower on the eastern
transect compared to the central slope transects.

Rowe and Kennicutt (in prepartion) also made extensive box core collections over the entire range of
the continental slope and obtained higher numbers than Gallaway et al. (1988). Regressions of animal
abundance as a function of depth for the entire dataset indicate that mean density declines from about
10,000 down to about 3,000 per m* at the base of the escarpment, with further declines out to less than
1 OOO out on the abyssal plain. Maximum values were found near Mississippi Canyon. Three
macrofauna groups were analyzed in detail because of their numerical importance: the polychaetes,
bivalve molluscs, and isopod crustacea. When considered as a whole, the macrofauna displayed more or
less the same patterns exhibited by the individual groups, as might be expected. The Central Gulf area, in
close proximity to the Mississippi River, had highest densities, whereas the far western transect had the
lowest densities, at any given depth. The central axis of DeSoto Canyon also had high densities. The
highest densities were located at the Mississippi Canyon head and these also had the lowest diversity
values. Both Gallaway et al. (1988) and Rowe and Kennicutt (in prepartion) are referenced for extensive
additional detail on macrofauna diversity and distribution.

Megafauna

Megafauna collections were made using two techniques in Gallaway et al. (1988): benthic
photography and the use of an otter trawl ranging in depths between 300 and 2,882 m. Based on fish and
invertebrates collected by trawling, invertebrates were 4-5 times more abundant than benthic fishes
throughout all transects and designated depth zones. Other trends included higher densities of all
megafauna in the study’s Eastern GOM transect area (between 85°40" and 85°15" W. longitude) and
lowest in the Central area (between 89°40' and 89°20" W. longitude) and a tendency of densities to
decrease below a depth of 1,550 m. Overall, benthic fish densities ranged from 0 to 704 fish per hectare
(10,000 m*). Overall megafauna invertebrates ranged from 0 to 4,368 individuals per hectare. Results of
the MMS/LGL studies (Gallaway et al., 1988) supported the zonation scheme proposed by Pequegnat
(1983).

All 60 stations in the MMS/LGL continental slope study (Gallaway et al., 1988) were also sampled
by quantitative photographic methods. Although up to 800 images were obtalned at each of the stations,
because of the relatively small area “sampled” by each photograph (approximately 2 m %), abundance of
most megafauna taxa was low. Megafauna that did appear in benthic photographs generally indicated
much higher densities than that obtained by trawling, with variations being more than four orders of
magnitude in some cases. Overall density from photography was 8,449 animals per hectare. The highest
density of any organism sampled by photography was that of a small sea cucumber (never obtained by
trawling) resulting in a peak density of 154,669/ha.

Megafauna invertebrates captured during trawling were between four and five times more abundant
than fishes at all depths on all transects in terms of average density (Pequegnat et al., 1990). The density
of megafauna obtained by trawling was 3,241/ha on the central transect, 6,267/ha on the western transect,
and 9,463/ha on the eastern transect.

The more recent Gulfwide study reported by Rowe and Kennicutt (in prepartion) also included
extensive megafauna sampling by both trawling techniques and benthic photography. A total of at least
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185 species of megafaunal invertebrates (over 10 mm in greatest dimension, or attached to objects over
10 mm in size) were collected by trawl or trap during the study in 2000-2002. The amphipod Eurythenes
gryllus was taken only in traps. Species richness was greatest in DeSoto Canyon at one station with 38
species. Four other stations resulted in more than 30 species, all in the eastern half of the basin. Stations
on the Sigsbee Abyssal Plain had 20 or fewer species, as did stations of the Mississippi Trough.

Biomass was highest at stations of the DeSoto Canyon and a station in Mississippi Canyon, MT3.
Much of the biomass was because of wet weight of holothuroids. Many species of echinoderms, sea
anemones, and crustaceans were widespread in geographic distribution. The most common group of
invertebrates was the Crustacea, with 58 species. Three of these were collected and identified for the first
time in the GOM.

Megafaunal densities from photographs taken during the Rowe and Kennicutt (in prepartion) and
LGL/MMS (Gallaway et al., 1988) studies were compared with one another by site, transect, region, and
program in Rowe and Kennicutt (in prepartion). The ANOVA results indicate that megafaunal density
numbers achieved during the latter work are not statistically different from those of the prior LGL/MMS
work for any of these cases. Furthermore, the studies share four out of the top six taxa by density, and
while LGL/MMS results list four more taxa groups than the latter work, these are all groups that are
relatively rare with less than eight individuals/ha appearing study wide. Therefore, it would seem that the
megafaunal populations of the northern GOM continental slope have not changed significantly in the past
15 years in terms of numbers and types of animals.

While the previous groups of sediment-dwelling organisms are considered immobile and unable to
avoid disturbances caused by OCS activities, megafauna could be categorized into two groups: a
nonmotile or very slow-moving group including many invertebrates; and a motile group including fish,
crustaceans, and some types of invertebrates, such as semipelagic sea cucumbers, that can readily move
over substantial distances.

3.2.3. 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 1 sirenian species, the manatee (Jefferson et al., 1992)
(Table 3-4).

3.2.3.1. Threatened or Endangered Species

Five baleen whales (the northern right, blue, fin, sei, and humpback), one toothed whale (the sperm
whale), and one sirenian (the West Indian manatee) occur in the GOM and are listed as endangered under
the Endangered Species Act (ESA). The sperm whale is common in oceanic waters of the northern GOM
and appears to be a resident species, while the baleen whales are considered rare or extralimital in the
Gulf (Wirsig et al., 2000). The West Indian manatee (Trichechus manatus) typically inhabits only
coastal marine, brackish, and freshwater areas.

3.2.3.1.1. Cetaceans—Mysticetes

The species of endangered and threatened mysticetes reported in the GOM region are the northern
right whale, blue whale, fin whale, sei whale, and humpback whale.

The northern right whale (Eubalaena glacialis) inhabits primarily temperate and subpolar waters.
Right whales forage primarily on subsurface concentrations of zooplankton (Watkins and Schevill, 1976;
Leatherwood and Reeves, 1983; Jefferson et al., 1993). Northern right whales range from wintering and
calving grounds in coastal waters of the southeastern U.S. to summer feeding, nursery, and mating
grounds in New England waters and northward to the Bay of Fundy and the Scotian Shelf. Five major
congregation areas have been identified for the western North Atlantic right whale (southeastern U.S.
coastal waters, Great South Channel, Cape Cod Bay, Bay of Fundy, and Scotian Shelf). This species is
extralimital in the GOM (Wiirsig et al., 2000), and confirmed records in the GOM consist of a single
stranding in Texas in 1972 (Schmidly et al., 1972), a sighting off Sarasota County, Florida, in 1963



Description of the Affected Environment 3-35

(Moore and Clark, 1963; Schmidly, 1981), and sightings of a female and calf in April 2004 and January
2006. There are no abundance estimates for the northern right whale in the GOM.

The blue whale (Balaenoptera musculus) is the largest of all marine mammals. The blue whale
occurs in all major oceans of the world; some blue whales are resident, some are migratory (Jefferson et
al., 1993; USDOC, NMFS, 1998a). Those that migrate move to feeding grounds in polar waters during
spring and summer after wintering in subtropical and tropical waters (Yochem and Leatherwood, 1985).
They feed almost exclusively on concentrations of zooplankton (Yochem and Leatherwood, 1985;
Jefferson et al., 1993). They are considered extralimital in the GOM (Wiirsig et al., 2000), with the only
records consisting of two strandings on the Texas coast (Lowery, 1974). There are no abundance
estimates for the blue whale in the GOM.

The fin whale (Balaenoptera physalus) is an oceanic species that occurs worldwide and is most
commonly sighted where deep water approaches the coast (Jefferson et al., 1993). Fin whales feed on
concentrations of zooplankton, fishes, and cephalopods (Leatherwood and Reeves, 1983; Jefferson et al.,
1993). The fin whale makes seasonal migrations between temperate waters, where it mates and calves,
and polar feeding grounds that are occupied during summer months. Fin whale presence in the northern
GOM is considered rare (Wiirsig et al., 2000). There are only seven reliable reports of fin whales in the
northern GOM, indicating that fin whales are not abundant in the GOM (Jefferson and Schiro, 1997).

The sei whale (Balaenoptera borealis) is an oceanic species that occurs in tropic to polar regions and
is more common in the mid-latitude temperate zones. It is not often seen close to shore (Jefferson et al.,
1993). Sei whales feed on concentrations of zooplankton, small fishes, and cephalopods (Gambell,
1985a; Jefferson et al., 1993). They are considered rare in the GOM (Wiirsig et al., 2000), based on
records of one stranding in the Florida Panhandle and three in eastern Louisiana (Jefferson and Schiro,
1997). There are no abundance estimates for the sei whale in the GOM.

The humpback whale (Megaptera novaeangliae) occurs in all oceans, feeding in higher latitudes
during spring, summer, and autumn, and migrating to a winter range over shallow tropical banks, where
they breed and calve (Jefferson et al., 1993). Humpback whales feed on concentrations of zooplankton
and fishes using a variety of techniques that concentrate prey for easier feeding (Winn and Reichley,
1985; Jefferson et al., 1993). Humpback whales are considered rare in the GOM (Wiirsig et al., 2000)
based on a few confirmed sightings and one stranding event. There are no abundance estimates for the
humpback whale in the GOM.

3.2.3.1.2. Cetaceans—Odontocetes

The sperm whale (Physeter macrocephalus) is found worldwide in deep waters between
approximately 60° N. and 60° S. latitude (Whitehead, 2002), 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., 1983a; Mullin et al., 1991; 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., 1994a; Davis and Fargion,
1996; Davis et al., 2000). They are often concentrated along the continental slope in or near cyclones and
zones of confluence between cyclones and anticyclones (Davis et al., 2000). Consistent sightings and
satellite tracking results indicate that sperm whales occupy the northern GOM throughout all seasons
(Mullin et al., 1994a; Davis and Fargion, 1996; Sparks et al., 1996; Jefferson and Schiro, 1997; Davis et
al., 2000. Jochens et al, 2006). 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 sperm whales in the northern GOM is 1,349 individuals (Waring et al., 2004).

Life History

Females and juveniles form pods that are restricted mainly to tropical and temperate latitudes
(between 50°N. and 50°S. latitude), while the solitary adult males can be found at higher latitudes
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(between 75°N. and 75°S. latitude) (Reeves and Whitehead, 1997). In the western North Atlantic they
range from Greenland to the GOM and the Caribbean.

Evidence suggests that the disproportionately large head of the sperm whale is an adaptation to
produce vocalizations (Norris and Harvey, 1972; Cranford, 1992). This suggests that vocalizations are
extremely important to sperm whales. The function of vocalizations is relatively well-studied (Weilgart
and Whitehead, 1997; Goold and Jones, 1995). Long series of monotonous, regularly spaced clicks are
associated with feeding and are thought to be produced for echolocation. Sperm whales also use unique
stereotyped click sequence "codas" (Mullins et al., 1988; Watkins 1977; Adler-Fenchel, 1980; Watkins et
al., 1985), according to Weilgart and Whitehead (1988), to possibly convey information about the age,
sex, and reproductive status of the sender. Groups of closely related females and their offspring have
group-specific dialects (Weilgart and Whitehead, 1997).

Sperm whales generally occur in water depths greater than 180 m. While they may be encountered
almost anywhere on the high seas, their distribution shows a preference for continental margins, sea
mounts, and areas of upwelling, where food is abundant (Leatherwood and Reeves, 1983). Waring et al.
(1993) suggest sperm whale distribution in the Atlantic is closely correlated with the Gulf Stream edge.
Bull sperm whales migrate much farther poleward than the cows, calves, and young males. Because most
of the breeding herds are confined almost exclusively to warmer waters, many of the larger mature males
return in the winter to the lower latitudes to breed. It is not known whether Gulf sperm whales exhibit
similar seasonal movement patterns; research to date does not support such seasonal movement patterns.
Sperm whale presence in the Gulf is year-round; however, because of the lack of adult males observed in
the GOM, it is not known whether females leave the area to mate or whether males sporadically enter the
area to mate with females. However, recent tag data indicates that this group offshore of the Mississippi
River Delta remains in the northern Gulf area year-round and represents a resident population (Jochens et
al., 2005). Davis et al. (2000 and 2002) reported that low-salinity, nutrient-rich water may occur over the
continental slope near the mouth of the Mississippi River or be entrained within the confluence of a
cyclone-anticyclone eddy pair and transported over the narrow continental shelf south of the Mississippi
River Delta. This creates an area of high primary and secondary productivity in deep water that may
explain the presence of the resident population of endangered sperm whales within 100 km (62 mi) of the
Mississippi River Delta (Townsend, 1935; Davis and Fargion, 1996; Davis et al., 2000; Weller et al.,
2000).

Deep water is their typical habitat, but sperm whales also occur in coastal waters at times (Scott and
Sadove, 1997). When found relatively close to shore, sperm whales are usually associated with sharp
increases in bottom depth where upwelling occurs and biological production is high, implying the
presence of a good food supply (Clarke, 1956), and with the movement of cyclonic eddies in the northern
Gulf (Davis et al., 2000 and 2002). Although sperm whales have been sighted throughout the GOM,
sperm whales south of the Mississippi River Delta apparently concentrate their movements to stay in or
near variable areas of upwelling, or cold-core rings (Wiirsig et al., 2000; Davis et al., 2002). Presumably
this is because of the greater productivity inherent in such areas, which would provide concentrated
sources of forage species for these whales. The continental margin in the north-central Gulf is only 20
km (12 mi) wide at its narrowest point, and the ocean floor descends quickly along the continental slope,
reaching a depth of 1,000 m (3,281 ft) within 40 km (25 mi) of the coast. This unique area of the GOM
brings deepwater organisms within the influence of coastal fisheries, contaminants, and other human
impacts on the entire northern Gulf. Low salinity, nutrient-rich water from the Mississippi River
contributes to enhanced primary and secondary productivity in the north-central Gulf and may explain the
presence of sperm whales in the area (Davis et al., 2000).

Sperm whales are noted for their ability to make prolonged, deep dives, and are likely the deepest and
longest diving mammal. Typical foraging dives last 40 minutes and descend to about 400 m (1,312 ft),
followed by approximately 8 minutes of resting at the surface (Gordon, 1987; Papastavrou et al., 1989).
However, dives of over 2 hours and deeper than 3.3 km (2.1 mi) have been recorded (Clarke, 1976;
Watkins et al., 1985; Watkins et al., 1993) and individuals may spend extended periods of time at the
surface to recover. Descent rates recorded from echo-sounders were approximately 1.7 m/sec and nearly
vertical (Goold and Jones, 1995). There are no data on diurnal differences in dive depths in sperm whales.
Dive depth may be dependent upon temporal variations in prey abundance.

Cephalopods (i.e., squid, octopi, cuttlefishes, and nautilus) are the main dietary component of sperm
whales. The ommastrephids, onychoteuthids, cranchids, and enoploteuthids are the cephalopod families
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that are numerically important in the diet of sperm whales in the GOM (Davis et al., 2002). Other
populations are known to also take significant quantities of large demersal and mesopelagic sharks,
skates, and bony fishes, especially mature males in higher latitudes (Clarke, 1962 and 1979). Postulated
feeding and hunting methods include lying suspended and relatively motionless near the ocean floor and
ambushing prey, attracting squid and other prey with bioluminescent mouths, or stunning prey with
ultrasonic sounds (Norris and Mohl, 1983; Wiirsig et al., 2000). Sperm whales occasionally drown after
becoming entangled in deep-sea cables that wrap around their lower jaw, and non-food objects have been
found in their stomachs, suggesting these animals may at times cruise the ocean floor with open mouths
(Wirsig et al., 2000; Rice, 1989).

Population Dynamics

There is evidence based on year-round occurrence of strandings, opportunistic sightings, whaling
catches, and recent sperm whale survey data that sperm whales in the GOM may be found throughout
deep waters of the GOM (Schmidley, 1981; Hansen et al., 1996; Davis et al., 2002; Mullin and Fulling,
2004). The NMFS treats sperm whales in the GOM as a distinct stock in the Marine Mammal Stock
Assessment Report (Waring et al., 2004) and recent research supports this. Seasonal aerial surveys have
confirmed that sperm whales are present in the northern GOM in all seasons. Sightings are more common
during summer (Mullin et al., 1991; Mullin et al., 1994c; Mullin and Hoggard, 2000; Mullin and Fulling,
2004) but may be an artifact of movement patterns of sperm whales associated with reproductive
behavior, hydrographic features, or other environmental and seasonal factors.

Female sperm whales attain sexual maturity at the mean age of 8 or 9 years and a length of about 9 m
(30 ft) (Kasuya, 1991; Wiirsig et al., 2000). The mature females ovulate April through August in the
Northern Hemisphere. During this season one or more large mature bulls temporarily join each breeding
school. A single calf is born at a length of about 4 m, after a 15- to 16-month gestation period. Sperm
whales exhibit alloparental (assistance by individuals other than the parents in the care of offspring)
guarding of young at the surface (Whitehead, 1996) and alloparental nursing (Reeves and Whitehead,
1997). Calves are nursed for 2-3 years (in some cases, up to 13 years); and the calving interval is
estimated to be about 4-7 years (Kasuya, 1991; Wiirsig et al., 2000).

Males have a prolonged puberty and attain sexual maturity at between 12 and 20 years, and a body
length of 12 m; however, they may require another 10 years to become large enough to successfully
compete for breeding rights (Kasuya, 1991; Wiirsig et al., 2000). Bachelor schools consist of maturing
males who leave the breeding school and aggregate in loose groups of about 40 animals. As the males
grow older, they separate from the bachelor schools and remain solitary most of the year (Best, 1979).

Density estimates of 2.36 whales per 1,000 km” were calculated for the northern GOM by Whitehead
(2002). The age distribution of the sperm whale population is unknown, but they are believed to live at
least 60 years. Potential sources of natural mortality in sperm whales include killer whales and the
papilloma virus (Lambertsen et al., 1987). Little is known of recruitment and mortality rates; however,
recent abundance estimates based on surveys indicate that the population appears to be stable, but NMFS
believes there are insufficient data to determine population trends in the GOM for this species at this time
(Waring et al., 2004).

Status and Distribution

Sperm whales are found throughout the world's oceans in deep waters between about 60°N. and 60°S.
latitude (Leatherwood and Reeves, 1983; Rice, 1989). The primary factor for the population decline that
precipitated ESA listing was commercial whaling in the 18th, 19th, and 20th centuries for ambergris and
spermaceti. The International Whaling Commission (IWC) estimates that nearly 250,000 sperm whales
were killed worldwide in whaling activities between 1800 and 1900. A commercial fishery for sperm
whales operated in the GOM during the late 1700’s to the early 1900’s, but the exact number of whales
taken is not known (Townsend, 1935). The overharvest of sperm whales resulted in their alarming
decline in the last century. From 1910 to 1982, there were nearly 700,000 sperm whales killed worldwide
from whaling activities (IWC Statistics, 1959-1983) (USDOC, NMFS, 2002a). Sperm whales have been
protected from commercial harvest by the IWC since 1981, although the Japanese continued to harvest
sperm whales in the North Pacific until 1988 (Reeves and Whitehead, 1997). Since the ban on nearly all
hunting of sperm whales, there has been little evidence that direct effects of anthropogenic causes of
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mortality or injury are significantly affecting the recovery of sperm whale stocks (Perry et al., 1999), yet
the effects of these activities on the behavior of sperm whales has just recently begun to be studied.
Sperm whales are also protected by the Convention on International Trade in Endangered Species of wild
flora and fauna and the Marine Mammal Protection Act of 1972. At present, the global population of
sperm whales is estimated to be at 32 percent of its pre-whaling number (Whitehead, 2002).

Since sperm whales were listed under the ESA, a concern for the effects of anthropogenic activities
on the physiology and behavior of marine mammals has received much attention. Sperm whales have
been identified as species of concern in the GOM in relation to shipping, seismic surveys, and mineral
production (Jasny, 1999), although the studies of the effects of seismic pulses on sperm whales have been
relatively few and have been largely inconclusive. The debate on the biological significance of certain
reactions, or no reaction at all, makes any results difficult and sometimes contentious to interpret.
However, many reported reactions to anthropogenic noise deserve special attention in assessing impacts
to sperm whales and marine life in general. Sperm whale vocalization and audition are important for
echolocation and feeding, social behavior and intragroup interactions, and maintaining social cohesion
within the group. Anthropogenic sources from vessel noise, noise associated with oil production, seismic
surveys, and other sources have the potential to impact sperm whales (e.g., behavioral alteration,
communication, feeding ability, disruption of breeding and nursing, and avoidance of locales where
audible sounds are being emitted).

Andrew et al. (2002) reported that, over a 33-year period, increases in shipping sound levels in the
ocean may account for a 10-dB increase in ambient noise between 20 and 80 Hz and between 200 and
300 Hz, and a 3-dB increase in noise at 100 Hz on the continental slope off Point Sur, California.
Although comparable data are not available for the GOM, it is likely that similar ambient noise increases
have occurred. Much of the change is expected to be attributable to commercial shipping (greater
numbers of ships in the Gulf and larger ship size are both factors). However, the expansion of oil and gas
industry activities, including more structures, more exploration (seismic surveys) and drilling, a larger
service boat fleet, and much greater distances to travel to deep water installations, has also contributed to
more sound in Gulf waters.

Documented takes of sperm whales primarily involve offshore fisheries such as the offshore lobster
pot fishery and pelagic driftnet and longline fisheries. Sperm whales have learned to depredate sablefish
from longline gear in the Gulf of Alaska and toothfish from longline operations in the south Atlantic
Ocean. No direct injury or mortality has been recorded during hauling operations, but lines have had to
be cut when whales were caught on them (Ashford et al., 1996). Because of their generally more offshore
distribution and their benthic feeding habits, sperm whales are less subject to entanglement than are right
or humpback whales. Sperm whales have been taken in the pelagic drift gillnet fishery for swordfish and
could likewise be taken in the shark drift gillnet fishery on occasions when they may occur more
nearshore, although this likely does not occur often. Although no interaction between sperm whales and
the longline fishery have been recorded in the U.S. Atlantic, as noted above, such interactions have been
documented elsewhere. The Southeast U.S. Marine Mammal Stranding Network received reports of 16
sperm whales that stranded along the GOM coastline from 1987 to 2001 in areas ranging from Pinellas
County, Florida, to Matagorda County, Texas. One of these whales had deep, parallel cuts posterior to
the dorsal ridge that were believed to be caused by the propeller of a large vessel; this trauma was
assumed to be the proximate cause of the stranding.

Recent Research

Since the last multisale consultation and Biological Opinion from NMFS, MMS conducted annual
research cruises under the Sperm Whale Seismic Study (SWSS) program through 2005. The final year,
2006, is being devoted to data analysis and the publication of a synthesis report, including the various
facets of SWSS. A detailed report of the research conducted from 2002 through 2004 has been published
(Jochens et al., 2005) and is summarized below. This report and others from the SWSS program are
available online at http://seawater.tamu.edu/SWSS/.

Three objectives were identified for the SWSS program:

(1) establish the normal behavior of sperm whales in the northern GOM;

(2) characterize habitat use; and
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(3) determine possible changes in the behavior of sperm whales when subjected to
manmade noise, particularly from seismic airgun arrays.

Behavior

The intent of Objective 1 was to describe baseline sperm whale behavior. However, the long history
in the GOM of human activity and human-generated sound, including in areas that sperm whales inhabit,
makes the determination of baseline behavior of unexposed animals impossible. There may be some level
of habituation of the GOM sperm whale population to such activities and the associated sounds.

Genetic analyses, coda vocalizations, and population structure support NOAA Fisheries Service’s
provisional consideration of the northern GOM sperm whale stock as distinct from the U.S. Atlantic
stock. Preliminary SWSS findings also indicate that GOM sperm whales are different from other
populations. Significant genetic differences have been identified between northern GOM sperm whale
population and the populations of sperm whales from the Mediterranean Sea, the North Sea, and the
North Atlantic Ocean. The preliminary analyses of coda vocalizations of GOM sperm whales finds
significant differences in these as compared with sperm whale populations in the rest of the Atlantic. The
mixed group coda vocalizations in the GOM belong to an acoustic clan that is rare in other areas, and this
leads researchers to believe that sperm whale groups from other clans rarely enter the northern GOM.

Population structure of sperm whale groups studied in the northern GOM between Mississippi
Canyon and DeSoto Canyon showed variations from other populations studied in similar detail. The
mean group size of the GOM sperm whales was 9-11 individuals, which is about half of the group size
elsewhere. Whaling data from the GOM indicates that northern GOM sperm whales are smaller in length
(1.5-2 m (5-7 ft) smaller) now than when those data were collected. The GOM sperm whales are also
smaller than the whales in the Gulf of California, which have been studied using similar measurement
techniques. The behavior and seasonality of large, mature males in the GOM is still a mystery as very
few have been recorded and none were seen in 2004. The typical female/immature male mixed groups
observed in the GOM have high site fidelity, which is not described elsewhere for females/immatures but
is comparable to the site fidelity of bachelor males off New Zealand. No matches were found between
the 185 individuals identified in the GOM and the 2,500+ individuals identified in the rest of the Atlantic
(in the North Atlantic and Mediterranean Sperm Whale Catalog). These results suggest segregation
between GOM sperm whales and those in the rest of the Atlantic that, based on the lack of matches and
the differences in coda vocalizations, has likely spanned decades. All of these data support the
management treatment of northern GOM sperm whales as a separate population.

The social organization of northern GOM sperm whales was examined by combining visual and
acoustic observations and genetic analyses. A strong segregation in distribution between female/
immatures groups and bachelor groups/lone males was found in at least one year of study. Female/
immature groups were found south of the Mississippi River Delta and Mississippi Canyon and in the
Western GOM, and these groups displayed high site fidelity for these areas. Bachelor groups and lone
males were mainly found in DeSoto Canyon and along the Florida slope. Researchers point out that,
although site fidelity is supported in most of the recent research, most of the research has focused on the
Mississippi Canyon/DeSoto Canyon areas, and other portions of the GOM are not well represented in the
study. The most recent calculation of first-year calves to group size was 11.5 percent, which is similar in
magnitude to that in several areas of the South Pacific. Observations from the sailboat in 2004, which
was a new addition to the SWSS project, found first-year calves in most groups of female/immature
sperm whales that were visually tracked for at least 12 hours.

Sperm whale movement in the northern GOM was characterized using S-Tag data, visual and
acoustic observation and tracking, and D-Tag data. Thirty-nine whales were tracked with S-Tags and
2,826 locations were received between August 2001 and October 2004. Travel speeds ranged from 0.2 to
2.3 km/hr (1.4 mph) and averaged 0.7 km/hr (0.4 mph), with an average yearly distance traveled of 3,719
km (2,311 mi). S-Tagged females were not found over deeper water nearly as often as males, but rather
tended to occupy the upper slope edge. Several males, conversely, moved offshore and traveled to the
southern portions of the GOM. Tag data confirmed the importance of the Mississippi River Delta area as
a year-round home range for whales tagged in that region. Data also indicated that males have a larger
individual range than females, with emphasis over deeper waters.
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In 2004, groups of sperm whales in the area south of the Mississippi River Delta were followed by a
sailboat equipped for both visual and acoustic observation. Observation periods ranged between 12 and
50 hours. This study recorded an average horizontal daily displacement of 35 km (22 mi). Compared
with sperm whales in other oceans, the GOM whales moved over a smaller area and stayed within a
particular area for a longer period. Researchers noted that such a small horizontal displacement, along
with the recorded small-scale movement patterns, suggested a high feeding success rate. This could
indicate that the whales are feeding on small but dense patches of prey.

D-tagged sperm whales in the GOM dove to an average depth of 659 m (2,162 ft) (range of 326.8-
972.0 m (1,072.2-3,189.0 ft)) as compared with an average depth of 966 m (3,169 ft) (range of 830.3-
1,202.2 m (2,724.1-3,944.21t)) for D-tagged sperm whales in the North Atlantic. In other dive-related
behaviors, including bottom duration, number of “buzzes” per dive, and foraging phase duration, the
GOM sperm whales and the North Atlantic sperm whales were similar. The foraging phase averaged 29
minutes and accounted for 60 percent of the dive duration. Whales spent an average of 11 minutes on the
surface following a deep dive.

Habitat Use

The 2002-2004 SWSS cruises searched for whales mainly in the area between Mississippi Canyon
and DeSoto Canyon. Surveys were generally run along the 1,000-m (3,281-ft) isobath, with water depths
typically 800-1,200 m (2,625-3,937 ft). Researchers conducted in-situ measurements from the research
vessel of several environmental parameters including, temperature, salinity, currents, and near-surface
chlorophyll. Measurements were also gathered on sea-surface height and ocean color through remote
sensing. These data were merged with the presence or absence of sperm whales within 5-10 km (3-6 mi)
of the ship to address Objective 2. During the months when no cruises were in the field, remotely sensed
data were matched with location data from S-tagged whales.

Researchers hypothesized that locally high chlorophyll features that persist for periods of months,
particularly cyclonic eddies or eddy-induced off-margin flows, provide the sustained primary production
needed for higher biological production that can be feeding grounds for sperm whales along the
continental slope. Multiyear measurements demonstrated a very dynamic environment with striking year-
to-year differences in the locations along the 1,000-m (3,281-ft) isobath where similar oceanographic
features occurred. In the summers of 2002-2003, most sperm whale sightings occurred in regions of
negative sea-surface height and/or higher-than-average surface chlorophyll. This was consistent with the
feeding grounds hypothesis. However, 2004 proved to be a very different story. Few of the whale
encounters were in areas of negative sea-surface height and/or higher-than-average surface chlorophyll.
This finding was not only anomalous to the 2002-2003 SWSS results but also to those of the SWAMP
cruises in 2000-2001 and the GulfCet II work in the late 1990’s. Further analysis is anticipated.

The dynamic nature of the oceanography of the northern GOM slope occurred within the course of
one season, as well as over annual periods. The Mississippi Canyon region has been an area of consistent
sperm whale sightings over several years and research programs. A Loop Current eddy was located
seaward but close to Mississippi Canyon in early summer 2003. The resultant water flow brought low-
chlorophyll, low-nutrient Caribbean water into Mississippi Canyon from the Loop Current eddy.
Researchers using both visual and acoustic surveys found sperm whales to be very uncharacteristically
rare in the Mississippi Canyon region during this event. One month later, sperm whales were observed in
the Canyon area, and remote-sensing fields showed that the eddy had moved farther seaward and away
from the Canyon area. The more typical water flow had been reestablished.

Analyses of the spatial and temporal locations over time of 39 S-tagged whales produced some
interesting results. Most of the tagged whales had been biopsied (30 of 39) and thus gender was known
(24 females, 6 males). Significant differences were observed in the median bottom depth at locations for
satellite-tracked males (1,171 m) and females (884 m). Although the depths overlapped, female sperm
whales were located more frequently on the upper continental slope. Males were also found in this
location but some males moved into the central GOM and over the lower continental slope and the
abyssal plain. Significant differences in habitat were also noted between meandering and transit
behaviors. The median depth for meandering was 895 m (2,936 ft) and for transit was 968 m (3,176 ft).
These two behaviors also had differing sea-surface height values (-3.9 cm (-1.5 in) for meandering and -
7.1 cm (2.8 ft) for transit). The fact that both of these height values are negative supports the hypothesis
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of a preference for regions of cyclonic circulation. Researchers suggest that the significant difference in
mean sea height between meandering and transit movement types may indicate differential use of various
areas of the GOM by sperm whales. A trend was noted for tracked whales to aggregate near the
Mississippi Canyon and Mississippi River Delta areas in the summer. Some of the whales stayed in this
region for several months and others dispersed in different directions the rest of the year. It should be
noted that most of the whales were tagged in the Mississippi Canyon and Mississippi River Delta regions;
thus, the site fidelity patterns shown by these whales may or may not be similar to whales from other
areas in the GOM. The SWSS 2005 cruise tagged whales from areas farther west and perhaps those data
will help address this issue.

Sperm Whales and Manmade Noise

Experiments for SWSS Objective 3 were designed to investigate the sound exposure level at which
behavioral changes begin to occur. The primary tool for this investigation was the D-tag used in
conjunction with seismic airgun controlled exposure experiments (CEE’s) to quantify changes in the
behavior of sperm whales throughout their dive cycle. Eight whales were tagged over two field seasons
(2002-2003). The acoustic exposure and foraging behavior of these whales were recorded on the D-tag
before, during, and after a 1- to 2-hr controlled sound exposure to typical airgun arrays. The maximum
sound level exposures for the eight whales were between 130 and at least 162 dBp-p re 1 pPa
(measurement of sound level in water) at ranges of 1.5-12.8 km (0.9-8.0 mi) from the sound source.

The whales showed no change to diving behavior or direction of movement during the gradual ramp-
up or during the full-power sound exposures. There was no avoidance behavior toward the sound source.
Foraging behavior was temporarily altered for the whale that was approached most closely. The surface
resting period was prolonged hours longer than typical, but normal foraging behavior resumed
immediately after the airguns ceased. The increased surface period may be a type of vertical avoidance to
the sound source as the received sound level at the surface is expected to be less than farther down in the
water column. There was a decrease of “buzzes” (distinctive echolocation sounds thought to be produced
by sperm whales during prey capture attempts) in the foraging dives of the other exposed whales when
compared with those of unexposed whales; however, the decrease was not statistically significant. Other
analyses applied to these results led the researchers to suggest that a 20 percent decrease in foraging
attempts at exposure levels ranging from <130 to 162 dBp-p re 1 pPa at distances of roughly 1-12 km (1-
7 mi) from the sound source is more likely than no effect.

Whale locations from S-tags were compared with positions of active seismic vessels to determine
whether tagged whales occurred less frequently than expected in areas of active seismic surveys in the
GOM (potential vessel avoidance behavior). Chi-square testing and Monte Carlo simulations revealed no
evidence that the data (whale locations) were nonrandomly distributed. However, the researchers caution
that this apparent lack of avoidance to the seismic vessels is based on a very small sample size and cannot
be used to refute a possible behavioral response. The sperm whale sightings of the visual team aboard the
Gyre were also analyzed to investigate medium-term responses of whales to seismic surveys occurring in
the area. No significant responses were observed in (1) the heading relative to the bearing to seismic
surveys, (2) time spent at the surface, or (3) surfacing rate in the comparisons of matched pairs 2 hours
before and 2 hours after line starts and line ends for survey lines within 100, 50, or 25 mi.

The results of these three independent approaches suggest that sperm whales display no horizontal
avoidance to seismic surveys in the GOM. However, these observations are based on very few exposures
<160 dBp-p re 1 uPa. Also, these experiments were carried out in an area with substantial human
activity, and the whales are not naive to human-generated sounds.

3.2.3.1.3. Sirenians

The West Indian manatee (Trichechus manatus) is the only sirenian occurring in tropical and
subtropical coastal waters of the southeastern U.S., the GOM, and the Caribbean Sea (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.
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Manatees are herbivores that feed opportunistically on a wide variety of submerged, floating, and
emergent vegetation (USDOC, FWS, 2001i). Manatees primarily use open coastal (shallow nearshore)
areas, and estuaries, and they are also found far up in freshwater tributaries. Shallow grassbeds with
access to deep channels are their preferred feeding areas in coastal and riverine habitats (near the mouths
of coastal rivers and sloughs are used for feeding, resting, mating, and calving (USDOC, FWS, 20011).

During warmer months, manatees are common along the Gulf Coast of Florida from the Everglades
National Park northward to the Suwannee River in northwestern Florida, and are 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 (Powell and
Rathbun, 1984; Rathbun et al., 1990; Schiro et al., 1998). The Florida Gulf Coast population of manatees
is estimated to be approximately 1,520 individuals (USDOC, FWS, 20011).

3.2.3.2. Nonendangered Species

3.2.3.2.1. Cetaceans—Mysticetes

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; Cummings, 1985; Jefferson et al., 1993). Bryde’s whales in the northern GOM, with few
exceptions, have 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, although there have been some in the west-central portion of the northeastern GOM. The
best estimate of abundance for Bryde’s whales in the northern GOM is 40 individuals (Waring et al.,
2004).

The minke whale (Balaenoptera acutorostrata) is the second smallest baleen whale and is found in all
the world’s oceans. They feed on a variety of marine invertebrates (copepods and squid) and fishes
(Jefferson et al., 1993). At least three geographically isolated populations are recognized: North Pacific,
North Atlantic, and Southern Hemisphere. The North Atlantic population migrates southward during the
winter months to the Florida Keys and the Caribbean Sea. Minke whales are considered rare in the GOM,
with the only confirmed records coming from stranding information (Wiirsig et al., 2000). Most records
from the GOM have come from the Florida Keys, although strandings in western and northern Florida,
Louisiana, and Texas have been reported (Jefferson and Schiro, 1997). There are no abundance estimates
for minke whales in the GOM.

3.2.3.2.2. Cetaceans — Odontocetes

Family Kogiidae

The pygmy sperm whale (Kogia breviceps) has a worldwide distribution in temperate to tropical
waters (Caldwell and Caldwell, 1989). They feed mainly on squid but will also eat crab, shrimp, and
smaller fishes (Wiirsig 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).

The dwarf sperm whale (Kogia sima) can also be found worldwide in temperate to tropical waters
(Caldwell and Caldwell, 1989). It is believed that they feed on squid, fishes, and crustaceans (Wiirsig 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 (Waring et al., 2004).
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Beaked Whales (Family Ziphiidae)

Beaked whales in the GOM are identified either as Cuvier’s beaked whales or are grouped into an
undifferentiated complex (Mesoplodon spp. and Ziphius spp.) because of the difficulty of at-sea
identification. In the northern GOM, they are broadly distributed in waters greater than 1,000 m (3,281
ft) over lower slope and abyssal landscapes (Davis et al., 1998a and 2000). The abundance estimate for
the Cuvier’s beaked whale is 95 animals, and for the undifferentiated beaked whale complex in the
northern GOM, it is 106 individuals (Waring et al., 2004).

The 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.

The 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 (Wiirsig et al., 2000). Stranding records suggest that
this is probably the most common mesoplodont in the northern GOM (Jefferson and Schiro, 1997).

The Blainville’s beaked whale (Mesoplodon densirostris) is distributed throughout temperate and
tropical waters worldwide, but it 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.

Cuvier’s beaked whale (Ziphius cavirorostris) is widely (but sparsely) distributed throughout
temperate and tropical waters worldwide (Wiirsig et al., 2000). Their diet consists of squid, fishes, crabs,
and starfish. 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., 1998a and 2000).

Dolphins (Family Delphinidae)

The Atlantic spotted dolphin (Stenella frontalis) is endemic to the Atlantic Ocean in tropical to
temperate waters (Perrin et al., 1994a). They are known to feed on a wide variety of fishes, cephalopods,
and benthic invertebrates (Leatherwood and Reeves, 1983; Jefferson et al., 1993; Perrin et al., 1994a). In
the GOM they are commonly found in continental shelf waters less than 200 m (656 ft) in depth,
primarily from 10 m (33 ft) on the shelf to up to 500 m (1,640 ft) on the slope. The abundance estimate
for Atlantic spotted dolphins is 30,947 individuals (Waring et al., 2004).

The bottlenose dolphin (Tursiops truncates) is a common inhabitant of the continental shelf and upper
slope waters of the northern GOM. Bottlenose dolphins are opportunistic feeders, taking a wide variety
of fishes, cephalopods, and shrimp (Davis and Fargion, 1996; Jefferson and SChlI‘O 1997; Wells and
Scott, 1999). There appears to be two ecotypes of bottlenose dolphins, a coastal form and an offshore
form (Hersh and Duffield, 1990; Mead and Potter, 1990). The coastal or inshore stock(s) is genetically
isolated from the offshore stock (Curry and Smith, 1997). In the northern GOM, bottlenose dolphins
appear to have an almost bimodal distribution: shallow water (16-67 m) and a shelf break (about 250 m)
region. These regions may represent the individual depth preferences of the coastal and offshore forms
(Baumgartner, 1995). The best estimate of abundance for the northern GOM oceanic stock and the
continental shelf stock of bottlenose dolphins in the GOM is 27,559 individuals (Waring et al., 2004).

The Clymene dolphin (Stenella clymene) is endemic to tropical and subtropical waters of the Atlantic
Ocean (Perrin and Mead, 1994). This species is thought to feed on fishes and cephalopods (Leatherwood
and Reeves, 1983; Jefferson et al., 1993; Mullin et al., 1994¢). Data suggest that Clymene dolphins are
widespread within deeper GOM waters (i.e., shelf edge and slope) (Davis et al., 2000; Wiirsig et al.,
2000). The abundance estimate for the Clymene dolphin in the northern GOM is 17,355 individuals
(Waring et al., 2004).

The Fraser’s dolphin (Lagenodelphis hosei) has a worldwide distribution in tropical waters (Perrin et
al., 1994b). Fraser’s dolphins feed on fishes, cephalopods, and crustaceans (Leatherwood and Reeves,
1983; Jefferson et al., 1993; Jefferson and Schiro, 1997). In the GOM, they occur in deeper waters off the
continental shelf. The abundance estimate for this species in the northern GOM is 726 individuals
(Waring et al., 2004).

The pantropical spotted dolphin (Stenella attenuata) is distributed in tropical and subtropical waters
worldwide (Perrin and Hohn, 1994). It feeds on epipelagic fishes and cephalopods (Leatherwood and
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Reeves, 1983; Jefferson et al., 1993). It is the most common cetacean in the oceanic northern GOM
(Mullin et al., 1994b) and is found in the deeper waters off the continental shelf (Mullin et al., 1994c;
Davis et al., 1998a and 2000). The abundance estimate for the pantropical spotted dolphin in the northern
GOM is 91,321 individuals (Waring et al., 2004).

The Risso’s dolphin (Grampus griseus) is distributed worldwide in tropical to warm temperate waters
(Leatherwood and Reeves, 1983). They feed primarily on squid and secondarily on fishes and
crustaceans (Leatherwood and Reeves, 1983; Jefferson et al., 1993). In the GOM, they occur primarily
along the continental shelf and continental slope (Mullin and Fulling, 2004). The abundance estimate for
the Risso’s dolphin in the northern GOM is 2,169 individuals (Waring et al., 2004).

The rough-toothed dolphin (Steno bredanensis) occurs in tropical to warm temperate waters
worldwide (Miyazaki and Perrin, 1994). This species feeds on cephalopods and fishes (Leatherwood and
Reeves, 1983; Jefferson et al., 1993). In the GOM, they occur primarily over the deeper waters off the
continental shelf (Mullin and Fulling, 2004). The abundance estimate for the rough-toothed dolphin in
the northern GOM (both oceanic waters and the outer continental shelf) is 2,223 individuals (Waring et
al., 2004).

The spinner dolphin (Stenella longirostris) occurs worldwide in tropical and warm temperate waters
(Perrin and Gilpatrick, 1994; Jefferson and Schiro, 1997), primarily in offshore, deepwater environments.
They feed on mesopelagic fishes and squid (Wiirsig et al., 2000). In the northern GOM, they occur in
deeper waters off the continental shelf (Mullin and Fulling, 2004). The abundance estimated for the
spinner dolphin in the northern GOM is 11,971 individuals (Waring et al., 2004).

The striped dolphin (Stenella coeruleoalba) occurs in tropical to temperate oceanic waters (Perrin
etal., 1994c). They feed primarily on small, mid-water squid and fishes, especially lanternfish
(myctophid). In the GOM, they occur in the deeper waters off the continental shelf (Mullin and Fulling,
2004). The abundance estimate for the striped dolphin in the northern GOM is 6,505 individuals (Waring
et al., 2004).

The false killer whale (Pseudorca crassidens) occurs worldwide in tropical and temperate oceanic
waters (Odell and McClune, 1999). False killer whales primarily eat fish and cephalopods, but they have
been known to attack other toothed whales (Leatherwood and Reeves, 1983; Jefferson et al., 1993). In
the GOM, most sightings occur in deeper waters off the continental shelf (Davis and Fargion, 1996). The
abundance estimate for the false killer whale in the northern GOM is 1,038 individuals (Waring et al.,
2004).

The killer whale (Orcinus orca) has a worldwide distribution from tropical to polar waters (Dahlheim
and Heyning, 1999). They feed on marine mammals, marine birds, sea turtles, cartilaginous and bony
fishes, and cephalopods (Leatherwood and Reeves, 1983; Jefferson et al., 1993). In the GOM, they occur
primarily in the deeper waters off the continental shelf (Davis and Fargion, 1996). The abundance
estimate for the killer whale in the northern GOM is 133 individuals (Waring et al., 2004).

The melon-headed whale (Peponocephala electra) has a worldwide distribution in subtropical to
tropical waters (Jefferson et al., 1992), feeding on cephalopods and fishes (Mullin et al., 1994a; Jefferson
and Schiro, 1997). In the GOM, they occur in the deeper waters off the continental shelf (Mullin et al.,
1994b). The abundance estimated for the melon-headed whale in the northern GOM is 3,451 individuals
(Waring et al., 2004).

The pygmy killer whale (Feresa attenuata) occurs worldwide in tropical and subtropical waters (Ross
and Leatherwood, 1994). Its diet includes cephalopods and fishes, though reports of attacks on other
dolphins have been reported (Leatherwood and Reeves, 1983; Jefferson et al., 1993). In the GOM, they
occur primarily in deeper waters off the continental shelf (Mullin and Fulling, 2004). The abundance
estimate for the pygmy killer whale in the northern GOM is 408 individuals (Waring et al., 2004).

The short-finned pilot whale (Globicephala macrorhynchus) is distributed worldwide in tropical to
temperate waters (Leatherwood and Reeves, 1983). They feed predominately on squid, with fishes being
consumed occasionally (Wiirsig et al., 2000). In the GOM, they are most frequently sighted along the
continental shelf and continental slope. The abundance estimate for the northern GOM is 2,388
individuals (Waring et al., 2004).
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3.2.3.3. Factors Influencing Cetacean Distribution and Abundance

The distribution and abundance of cetaceans within the northern GOM is strongly influenced by
various mesoscale oceanographic circulation patterns. These patterns are primarily driven by river
discharge (primarily the Mississippi/Atchafalaya Rivers), wind stress, and the Loop Current and its
derived circulation phenomena. Circulation on the continental shelf is largely wind-driven, with localized
effects from freshwater (i.e., river) discharge. Beyond the shelf, mesoscale circulation is largely driven
by the Loop Current in the eastern Gulf. Approximately once or twice a year, the Loop Current sheds
anticyclonic eddies (also called warm-core rings). Anticyclones are long-lived, dynamic features that
generally migrate westward and transport large quantities of high-salinity, nutrient-poor water across the
near-surface waters of the northern Gulf. These anticyclones, in turn, spawn cyclonic eddies (also called
cold-core rings) during interaction with one another and upon contact with topographic features of the
continental slope and shelf edge. These cyclones contain and maintain high concentrations of nutrients
and stimulate localized production (Davis et al., 2000). In the north-central GOM, the relatively narrow
continental shelf south of the Mississippi River Delta may be an additional factor affecting cetacean
distribution (Davis et al., 2000). Outflow from the Mississippi River mouth transports large volumes of
low salinity, nutrient-rich water southward across the continental shelf and over the slope. River outflow
also may be entrained within the confluence of a cyclone-anticyclone eddy pair and transported beyond
the continental slope. In either case, this input of nutrient-rich water leads to a localized deepwater
environment with enhanced productivity and may explain the persistent presence of aggregations of
sperm whales within 31 mi (50 km) of the Mississippi River Delta in the vicinity of the Mississippi
Canyon.

Tropical Weather

Tropical storms and hurricanes are a normal occurrence in the Gulf and along the coast. Generally,
the impacts are localized and infrequent. However, in recent years the GOM has been extremely hard hit
by several very powerful hurricanes. Few areas of the coast did not suffer some damage in 2004 and
2005. In 2004, Hurricane Ivan took a large toll on oil and gas structures and operations in the Gulf and
caused widespread damage to the Alabama-Florida Panhandle coast. Hurricanes Katrina, Rita, and
Wilma (2005) reached Category 5 strength in the GOM. These storms caused damage in all five of the
Gulf Coast States and caused massive damage to structures and operations both offshore and on land.
The actual impacts of these storms on the marine mammals in the Gulf have not yet been determined and,
for the most part, may remain very difficult to quantify. Examples of impacts that may have affected
species include oil, gas, and chemical spills from damaged and destroyed structures and vessels (though
no major oil spills were reported, many lesser spills are known to have occurred), increased trash and
debris in both offshore and inshore habitats, and increased runoff and silting from wind and rain. These
impacts are expected to be temporary. Generally, the offshore species and the offshore habitat are not
expected to have been severely affected in the long term. However, the seasonal occurrence of impacts
from hurricanes is impossible to predict.

3.2.4. Sea Turtles

Of the seven or eight extant species of sea turtles, five are known to inhabit the waters of the GOM
(Pritchard, 1997): the leatherback, green turtle, hawksbill, Kemp’s ridley, and loggerhead (Table 3-5).
These five species are all highly migratory, and no individual members of any of the species are likely to
be year-round residents of the analysis area. Individual animals will make migrations into nearshore
waters as well as other areas of the North Atlantic Ocean, GOM, and the Caribbean Sea.

Natural disturbances such as hurricanes can cause significant destruction of nests and topography of
nesting beaches (Pritchard, 1980; Ross and Barwani, 1982; Witherington, 1986). Tropical storms and
hurricanes are a normal occurrence in the Gulf and along the coast. Generally, the impacts have been
localized and infrequent. However, in the last two years the GOM has been extremely hard hit by very
powerful hurricanes. Few areas of the coast have not suffered some damage in 2004-2005, and activities
in the Gulf have also been severely impacted. In 2004, Hurricane Ivan took a large toll on oil and gas
structures and operations in the Gulf and caused widespread damage to the Alabama-Florida Panhandle
coast. In 2005, Hurricanes Katrina, Rita, and Wilma reached Category 5 strength in the GOM. These
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storms caused damage to all five of the Gulf Coast States. The actual impacts of these storms on the
animals in the Gulf, and the listed species and critical habitat in particular, have not yet been determined
and, for the most part, may remain very difficult to quantify. However, some impacts, such as loss of
beach habitat, are known to have occurred and will impact sea turtles that would have used those areas for
nesting beaches.

3.2.4.1. Leatherback Sea Turtle

The leatherback is the most abundant sea turtle in waters over the northern GOM continental slope
(Mullin and Hoggard, 2000). Leatherbacks appear to spatially use both continental shelf and slope
habitats in the Gulf (Fritts et al., 1983b; Collard, 1990; Davis and Fargion, 1996). Recent surveys suggest
that the region from Mississippi Canyon to DeSoto Canyon, especially near the shelf edge, appears to be
an important habitat for leatherbacks (Mullin and Hoggard, 2000). Temporal variability and abundance
suggest that specific areas may be important to this species, either seasonally or for short periods of time.
Leatherbacks have been frequently sighted in the GOM during both summer and winter (Mullin and
Hoggard, 2000).

Species/Critical Habitat Description

The leatherback sea turtle was listed as endangered on June 2, 1970 (35 FR 8491). Leatherback
distribution and nesting grounds are found circumglobally and are found in waters of the Atlantic, Pacific,
and Indian Oceans, the Caribbean Sea, and the GOM (Ernst et al., 1994). Adult leatherbacks forage in
temperate and subpolar regions from 71°N. to 47°S. latitude in all oceans and undergo extensive
migrations between 90°N. and 20°S. latitude to and from the tropical nesting beaches. In the Atlantic
Ocean, leatherbacks have been recorded as far north as Newfoundland, Canada, and Norway, and as far
south as Uruguay, Argentina, and South Africa (USDOC, NMFS, 2001). Female leatherbacks nest from
the southeastern U.S. to southern Brazil in the western Atlantic and from Mauritania to Angola in the
eastern Atlantic. The most significant nesting beaches in the Atlantic, and perhaps in the world, are in
French Guiana and Suriname (USDOC, NMFS, 2001a).

The leatherback is the largest and most pelagic of sea turtles. The average curved carapace length for
adults is 155 cm (61 in) and weights from worldwide populations range from 200 to 700 kg. Adults may
attain weights up to and exceeding 1,000 kg and reach lengths of 1.9 m (6.2 ft). The leatherback forages
widely throughout the water column from the surface to great depths throughout tropical and temperate
oceans of the world. An adult leatherback was reported, by extrapolation of data, to achieve a maximum
dive of 1,300 m (4,265 ft) (Eckert et al., 1989). The distribution of leatherbacks appears to be dependent
upon the distribution of their gelatinous prey (Leary, 1957), consisting mostly of scyphomedusae
(jellyfish) and pelagic tunicates. Leatherbacks typically lay a clutch of approximately 100 eggs within a
nest cavity, requiring approximately 60 days of incubation until pipping. Hatchlings average 61.3 mm
long and 44.4 g in mass. Neonate leatherbacks are the most active sea turtle species, crawling
immediately across the beach to the sea upon emergence and swimming both day and night for at least 6
days after entering the surf (Wyneken and Salmon, 1992).

Critical habitat for the leatherback includes the waters adjacent to Sandy Point, St. Croix, U.S. Virgin
Islands (U.S.V.1.). There is no critical habitat designation for the leatherback sea turtle in the GOM.

Life History

The leatherback is the largest living turtle and it ranges farther than any other sea turtle species,
exhibiting broad thermal tolerances (USDOC, NMFS and USDOI, FWS, 1992). Adult leatherbacks
forage in temperate and subpolar regions from 71°N. to 47°S. latitude in all oceans and undergo extensive
migrations to and from tropical nesting beaches between 90°N. and 20°S. latitude. Female leatherbacks
nest from the southeastern U.S. to southern Brazil in the western Atlantic and from Mauritania to Angola
in the eastern Atlantic, with nesting occurring as early as late February or March. When they leave the
nesting beaches, leatherbacks move offshore but eventually utilize both coastal and pelagic waters. Very
little is known about the pelagic habits of the hatchlings and juveniles, and they have not been
documented to be associated with the sargassum areas as are other species. Leatherbacks are deep divers,
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with estimated dives to depths in excess of 1,000 m (3,281 ft) (Eckert et al., 1989), but they may come
into shallow waters if there is an abundance of jellyfish nearshore.

Although leatherbacks are a long-lived species (>30 years), they are somewhat faster to mature than
loggerheads, with an estimated age at sexual maturity reported of about 13-14 years for females and an
estimated minimum age at sexual maturity of 3-6 years, with 9 years reported as a likely minimum and 19
years as a likely maximum (Zug and Parham, 1996). They nest frequently (up to 7 nests per year) during
a nesting season and nest about every 2-3 years. During each nesting, females produce 100 eggs or more
in each clutch and, thus, can produce 700 eggs or more per nesting season (Schultz, 1975).

Leatherback sea turtles feed primarily on jellyfish as well as cnidarians and tunicates. They are also
the most pelagic of the turtles, but they have been known to enter coastal waters on a seasonal basis to
feed in areas where jellyfish are concentrated.

Population Dynamics

Leatherbacks are widely distributed throughout the oceans of the world and are found in waters of the
Atlantic, Pacific, Caribbean, and the GOM (Ernst and Barbour, 1972). A population estimate of greater
than or equal to 34,500 females (26,200-42,900) was made by Spotila et al. (1996), along with a claim
that the species as a whole was declining and local populations were in danger of extinction (USDOC,
NMEFS, 2001). Genetic analyses of leatherbacks to date indicate that within the Atlantic basin significant
genetic differences occur between St. Croix (U.S.V.I.) and mainland Caribbean populations (Florida,
Costa Rica, Suriname/French Guiana) and between Trinidad and the mainland Caribbean populations
(Dutton et al., 1999), leading to the conclusion that there are at least three separate subpopulations of
leatherbacks in the Atlantic. The primary leatherback nesting beaches occur in French Guiana, Suriname,
and Costa Rica in the western Atlantic, and in Mexico in the eastern Pacific. Recent declines have been
seen in the number of leatherbacks nesting worldwide (USDOC, NMFS and USDOI, FWS, 1992). Adult
mortality has increased significantly from interactions with fishery gear (Spotila et al., 1996). The Pacific
population is in a critical state of decline, now estimated to number less than 3,000 total adult and
subadult animals (Spotila et al., 2000). The status of the Atlantic population is less clear. In 1996, it was
reported to be stable, at best (Spotila et al., 1996), but numbers in the western Atlantic at that time were
reported to be on the order of 18,800 nesting females. The western Atlantic population currently numbers
about 15,000 nesting females, whereas current estimates for the Caribbean (4,000) and the eastern
Atlantic, off Africa (numbering 4,700) have remained consistent with numbers reported by Spotila et al.
(1996).

The nesting aggregation in French Guiana has been declining annually at about 15 percent since
1987. From 1979 to 1986, the number of nests was increasing at about 15 percent annually. The number
of nests in Florida and the U.S. Caribbean has been increasing at about 10.3 and 7.5 percent, respectively,
per year since the early 1980’s, but the magnitude of nesting is much smaller than that along the French
Guiana coast (USDOC, NMFS, 2001). In summary, the conflicting information regarding the status of
Atlantic leatherbacks makes it difficult to conclude whether or not the population is currently in decline,
numbers at some nesting sites are up, while at others they are down.

Status and Distribution

Leatherback sea turtles are susceptible to ingestion of marine debris (Balazs, 1985; Fritts, 1982;
Lutcavage et al., 1997; Mrosovsky, 1981; Shoop and Kenney, 1992). Poaching of eggs and animals still
occurs. In the U.S.V. 1., four of five strandings in St. Croix were the result of poaching (Boulon, 2000).

Leatherbacks may become entangled in longline gear (USDOC, NMFS, 2001; Part III, Chapter 7),
buoy lines, lobster pot lines (Prescott, 1988), and trawl fisheries (Marcano and Alio, 2000). During the
period 1977-1987, 89 percent of the 57 stranded adult leatherbacks were the result of entanglement
(Prescott, 1988), and during the period 1990-1996, 58 percent of the 59 stranded adult leatherbacks
showed signs of entanglement. Leatherback sea turtles also are vulnerable to capture in gillnets (Goff et
al., 1994; Castroviejo et al., 1994; Chevalier et al., 1999; Lagueux, 1998; Eckert and Lien, 1999).

Of the Atlantic turtle species, leatherback turtles seem to be the most susceptible to entanglement.
This susceptibility may be the result of attraction to gelatinous organisms and algae that collect on buoys
and buoy lines at or near the surface, and perhaps to the lightsticks used to attract target species in the
longline fishery. The observed take of leatherbacks by the Atlantic pelagic longline fishery during 1992
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through 1999 was 263 turtles. When extrapolated for the entire Atlantic fishery, the estimated number of
leatherbacks caught on longlines was 6,363 turtles. Most of the caught turtles were expected to be alive
and released. Of the 6,363 estimated turtles caught, 88 (1.4%) were expected to be dead (USDOC,
NMES, 2001).

According to observer records, an estimated 6,363 leatherback sea turtles were caught by the U.S.
Atlantic tuna and swordfish longline fisheries between 1992 and 1999, of which 88 were discarded dead
(USDOC, NMFS, 2001). However, the U.S. fleet accounts for a small portion (5%-8%) of the hooks
fished in the Atlantic Ocean compared with other nations, including Taipei, Brazil, Trinidad, Morocco,
Cyprus, Venezuela, Korea, Mexico, Cuba, United Kingdom, Bermuda, People's Republic of China,
Grenada, Canada, Belize, France, and Ireland (Carocci and Majkowski, 1998). Reports of incidental
takes of turtles are incomplete for many of these nations (USDOC, NMFS, 2001; see Part II, Chapter 5,
page 162 for a complete description of take records). Adding up the underrepresented observed takes per
country per year of 23 actively fishing countries would likely result in estimates of thousands of sea
turtles taken annually over different life stages.

3.2.4.2. Green Sea Turtle

The Florida breeding population of the green sea turtle is listed as endangered. Green sea turtles are
found throughout the GOM. They occur in small numbers over seagrass beds along the south of Texas
and the Florida Gulf Coast. Reports of green turtles nesting along the Gulf Coast are infrequent.

Species/Critical Habitat Description

Federal listing of the green sea turtle occurred on July 28, 1978 (43 FR 32808), with all populations
listed as threatened except for the breeding populations of Florida and Pacific coast of Mexico, which are
endangered. The complete nesting range of the green turtle within the NOAA Fisheries Service,
Southeast Region includes sandy beaches of mainland shores, barrier islands, coral islands, and volcanic
islands between Texas and North Carolina and at the U.S.V.I. and Puerto Rico (USDOC, NMFS and
USDOI, FWS, 1991a). Principal U.S. nesting areas for green turtles are in eastern Florida, predominantly
Brevard through Broward Counties (Ehrhart and Witherington, 1992). Regular green turtle nesting also
occurs on St Croix, U.S.V.L,, and on Vieques, Culebra, Mona, and the main island of Puerto Rico
(Mackay and Rebholz, 1996).

Critical habitat for the green sea turtle has been designated for the waters surrounding Isla Culebra,
Puerto Rico, and its associated keys.

Life History

Green sea turtle mating occurs in the waters off the nesting beaches. Each female deposits 1-7
clutches (usually 2-3) during the breeding season at 12- to 14-day intervals. Mean clutch size is highly
variable among populations but averages 110-115. Females usually have 2-4 or more years between
breeding seasons, while males may mate every year (Balazs, 1983). After hatching, green sea turtles go
through a post-hatchling pelagic stage where they are associated with drift lines of algae and other debris.

Green turtle foraging areas in the southeast U.S. include any neritic waters having macroalgae or
seagrasses near mainland coastlines, islands, reefs, or shelves, and any open-ocean surface waters,
especially where advection from wind and currents concentrates pelagic organisms (Hirth, 1997; USDOC,
NMEFS and USDOI, FWS, 1991a). Principal benthic foraging areas in the region include Aransas Bay,
Matagorda Bay, Laguna Madre, and the Gulf inlets of Texas (Doughty, 1984; Hildebrand, 1982; Shaver,
1994a and b), the GOM off Florida from Yankeetown to Tarpon Springs (Caldwell and Carr, 1957; Carr,
1984), Florida Bay and the Florida Keys (Schroeder and Foley, 1995), the Indian River Lagoon System,
Florida (Ehrhart, 1983), and the Atlantic Ocean off Florida from Brevard through Broward Counties
(Wershoven and Wershoven, 1992; Guseman and Ehrhart, 1992). Adults of both sexes are presumed to
migrate between nesting and foraging habitats along corridors adjacent to coastlines and reefs. Age at
sexual maturity is estimated to be between 20 and 50 years (Balazs, 1982; Frazer and Ehrhart, 1985).

Green sea turtles are primarily herbivorous, feeding on algae and seagrasses, but they also
occasionally consume jellyfish and sponges. The post-hatchling, pelagic-stage individuals are assumed to
be omnivorous, but little data are available.
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Population Dynamics

The vast majority of green turtle nesting within the southeast U.S. occurs in Florida. In Florida from
1989 to 1999, green turtle abundance from nest counts ranged between 109 and 1,389 nesting females per
year (Meylan et al., 1995); estimates assume 4 nests per female per year (Johnson and Ehrhart, 1994).
High biennial variation and a predominant 2-year remigration interval (Witherington and Ehrhart, 1989;
Johnson and Ehrhart, 1994) warrant combining even and odd years into 2-year cohorts. This gives an
estimate of total nesting females that ranged between 705 and 1,509 during the period 1990-1999. 1t is
important to note that, because methodological limitations make the clutch frequency number (4 nests/
female/year) an underestimate (by as great as 50%), a more conservative estimate is 470-1,509 nesting
females in Florida between 1990 and 1999. In Florida during the period 1989-1999, the numbers of green
turtle nests by year show no trend. However, odd-even year cohorts of nests do show a significant
increase during the period 1990-1999.

It is unclear how greatly green turtle nesting in the whole of Florida has been reduced from historical
levels, although one account indicates that nesting in Florida's Dry Tortugas may now be only a small
fraction of what it once was (Audubon, 1926; Dodd, 1981). Total nest counts and trends at index beach
sites during the past decade suggest that green turtles that nest within the southeast U.S. are recovering
and have only recently reached a level of approximately 1,000 nesting females. There are no reliable
estimates of the number of green turtles inhabiting foraging areas within the southeast U.S., and it is
likely that green turtles foraging in the region come from multiple genetic stocks. These trends are also
uncertain because of a lack of data. However, there is one sampling area in the region with a large time
series of constant turtle-capture effort that may represent trends for a limited area within the region. This
sampling area is at an intake canal for a power plant on the Atlantic coast of Florida where 2,578 green
turtles have been captured during the period 1977-1999 (Florida Power and Light, 2000a). At the power
plant, the annual number of immature green turtle captures (minimum straight-line carapace length <85
cm (33 in)) has increased significantly during the 23-year period.

The status of immature green turtles foraging in the southeast U.S. might also be assessed from trends
at nesting beaches where many of the turtles originated, principally, Florida, Yucatan, and Tortuguero.
Trends at Florida beaches are presented above. Trends in nesting at Yucatan beaches cannot be assessed
because of irregularity in beach survey methods over time. Trends at Tortuguero (20,000-50,000 nests/
year) show a significant increase in nesting during the period 1971-1996 (Bjorndal et al., 1999).

Status and Distribution

The principal cause of past declines and extirpations of green turtle assemblages has been the over-
exploitation of green turtles for food and other products. Adult green turtles and immatures are still
exploited heavily on foraging grounds off Nicaragua and to a lesser extent off Colombia, Mexico,
Panama, Venezuela, and the Tortuguero nesting beach (Carr et al., 1978; Nietschmann, 1982; Bass et al.,
1998; Lagueux, 1998).

Significant threats on green turtle nesting beaches in the region include beach armoring, erosion
control, artificial lighting, and disturbance. Armoring of beaches (e.g., seawalls, revetments, rip-rap,
sandbags, and sand fences) in Florida, which is meant to protect developed property, is increasing and has
been shown to discourage nesting even when armoring structures do not completely block access to
nesting habitat (Mosier, 1998). Hatchling sea turtles on land and in the water that are attracted to artificial
light sources may suffer increased predation proportional to the increased time spent on the beach and in
the predator-rich nearshore zone (Witherington and Martin, 2000).

Green turtles depend on shallow foraging grounds with sufficient benthic vegetation. Direct
destruction of foraging areas because of dredging, boat anchorage, deposition of spoil, and siltation
(Coston-Clements and Hoss, 1983; Williams, 1988) may have considerable effects on the distribution of
foraging green turtles. Eutrophication, heavy metals, radioactive elements, and hydrocarbons all may
reduce the extent, quality, and productivity of foraging grounds (Frazier, 1980).

Pollution also threatens the pelagic habitat of juvenile green turtles. Older juvenile green turtles have
also been found dead after ingesting seaborne plastics (Balazs, 1985). A major threat from manmade
debris is the entanglement of turtles in discarded monofilament fishing line and abandoned netting
(Balazs, 1985).
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The occurrence of green turtle fibropapillomatosis disease was originally reported in the 1930’s,
when it was thought to be rare (Smith and Coates, 1938). At present, this disease is cosmopolitan and has
been found to affect large numbers of animals in some areas, including Hawaii and Florida (Herbst, 1994;
Jacobson, 1990; Jacobson et al., 1991). The tumors are commonly found in the eyes, occluding sight; the
turtles are often discovered entangled in debris and are frequently infected secondarily.

Predation on sea turtles by animals other than humans occurs principally during the egg and hatchling
stage of development (Stancyk, 1982). Mortality because of predation of early stages appears to be
relatively high naturally, and the reproductive strategy of the animal is structured to compensate for this
loss (Bjorndal, 1980).

Green turtles are often captured and drowned in nets set to catch fishes. Gillnets, trawl nets, pound
nets (Crouse, 1982; Hillestad et al., 1982; National Research Council, 1990), and abandoned nets of many
types (Balazs, 1985; Ehrhart et al., 1990) are known to catch and kill sea turtles. Green turtles also are
taken by hook and line fishing. Collisions with power boats and encounters with suction dredges have
killed green turtles along the U.S. coast and may be common elsewhere where boating and dredging
activities are frequent.

3.2.4.3. Hawksbill Sea Turtle

Long-term trends in hawksbill nesting in Florida are unknown, although there are a few historical
reports of nesting in south Florida and the Keys (True, 1884; Audubon, 1926; DeSola, 1935). No nesting
trends were evident in Florida from 1979 to 2000; between 0 and 4 nests are recorded annually. The
hawksbill has been recorded in all of the Gulf States. Nesting on Gulf beaches is extremely rare and one
nest was documented at Padre Island in 1998 (Mays and Shaver, 1998). Pelagic-size individuals and
small juveniles are not uncommon and are believed to be animals dispersing from nesting beaches in the
Yucatan Peninsula of Mexico and farther south in the Caribbean (Amos, 1989). The majority of
hawksbill sightings are reported from the sea turtle stranding network. Strandings from 1972 to 1989
were concentrated at Port Aransas, Mustang Island, and near the headquarters of the Padre Island
National Seashore, Texas (Amos, 1989). Live hawksbills are sometimes seen along the jetties at Aransas
Pass Inlet. Other live sightings include a 24.7-cm (9.7-in) juvenile captured in a net at Mansfield Channel
in May 1991 (Shaver, 1994b) and periodic sightings of immature animals in the Flower Gardens National
Marine Sanctuary.

Species/Critical Habitat Description

The hawksbill turtle was listed as endangered on June 2, 1970, and is considered critically endangered
by the International Union for the Conservation of Nature (IUCN) based on global population declines of
over 80 percent during the last three generations (105 years) (Meylan and Donnelly, 1999). In the
western Atlantic, the largest hawksbill nesting population occurs in the Yucatan Peninsula of Mexico
(Gardunio-Andrade et al., 1999) with other important but significantly smaller nesting aggregations found
in Puerto Rico, the U.S. Virgin Islands, Antigua, Barbados, Costa Rica, Cuba, and Jamaica (Meylan,
1999a). The species occurs in all ocean basins, although it is relatively rare in the eastern Atlantic and
eastern Pacific, and absent from the Mediterranean Sea. Hawksbills have been observed on the coral
reefs south of Florida, but they are also found in other habitats including inlets, bays, and coastal lagoons.
A surprisingly large number of small hawksbills have also been encountered in Texas. The diet is highly
specialized and consists primarily of sponges (Meylan, 1988), although other food items have been
documented to be important in some areas of the Caribbean (van Dam and Diez, 1997; Mayor et al.;
1998; Leon and Diez, 2000). The lack of sponge-covered reefs and the cold winters in the northern Gulf
likely prevent hawksbills from establishing a strong population in this area.

Critical habitat for the hawksbill turtle includes Mona and Monito Islands, Puerto Rico, and the
waters surrounding these islands, out to 3 nmi. Mona Island receives protection as a Natural Reserve
under the administration of the Puerto Rico Department of Natural Resources and Environment. The
coral reef habitat and cliffs around Mona Island and nearby Monito Island are an important feeding
ground for all sizes of post-pelagic hawksbills. Genetic research has shown that this feeding population is
not primarily composed of hawksbills that nest on Mona, but instead includes animals from at least six
different nesting aggregations, particularly the U.S. Virgin Islands and the Yucatan Peninsula (Mexico)
(Bowen et al., 1996; Bass, 1999). Genetic data indicate that some hawksbills hatched at Mona use
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feeding grounds in waters of other countries, including Cuba and Mexico. Hawksbills in Mona waters
appear to have limited home ranges and may be resident for several years (van Dam and Diez, 1998).

Life History

The life history of hawksbills consists of a pelagic stage that lasts from the time they leave the nesting
beach as hatchlings until they are approximately 22-25 cm (9-10 in) in straight carapace length (Meylan,
1988), followed by residency in developmental habitats (foraging areas where immature individuals
reside and grow) in coastal waters. Adult foraging habitat, which may or may not overlap with
developmental habitat, is typically coral reefs, although other hard-bottom communities and occasionally
mangrove-fringed bays may be occupied. Hawksbills show fidelity to their foraging areas over periods of
time as great as several years (van Dam and Diez, 1998).

Hawksbills may undertake developmental migrations (migrations as immature turtles) and
reproductive migrations that involve travel over hundreds or thousands of kilometers (Meylan, 1999b).
Reproductive females undertake periodic (usually nonannual) migrations to their natal beach to nest.
Movements of reproductive males are less well known, but they are presumed to involve migrations to the
nesting beach or to courtship stations along the migratory corridor. Females nest an average of 3-5 times
per season, and the clutch size is up to 250 eggs (Hirth, 1980). Reproductive females may exhibit a high
degree of nesting fidelity to their natal beaches.

Population Dynamics

Mona Island (Puerto Rico, 18°05'N. latitude, 67°57'W. longitude) has 7.2 km (4.5 mi) of sandy beach
that host the largest known hawksbill nesting aggregation in the Caribbean Basin, with over 500 nests
recorded annually from 1998 to 2000. The island has been surveyed for marine turtle nesting activity for
more than 20 years; surveys since 1994 show an increasing trend. Increases are attributed to nest
protection efforts in Mona and fishing reduction in the Caribbean. The U.S. Virgin Islands are also an
important hawksbill nesting location. Buck Island Reef National Monument off St. Croix has been
surveyed for nesting activity since 1987, where between 1987 and 1999, between 73 and 135 hawksbill
nests had been recorded annually (Meylan and Donnelly, 1999). This population, although small, is
considered to be stable. Nesting beaches on Buck Island experience large-scale beach erosion and
accretion as a result of hurricanes, and nests may be lost to erosion or burial. Predation of nests by
mongoose is a serious problem and requires intensive trapping. Hawksbill nesting also occurs elsewhere
on St. Croix, St. John, and St. Thomas. Juvenile and adult hawksbills are common in the waters of the
U.S. Virgin Islands. Immature hawksbills tagged at St. Thomas during long-term, in-water studies
appeared to be resident for extended periods (Boulon, 1994). Tag returns were recorded from St. Lucia,
the British Virgin Islands, Puerto Rico, St. Martin, and the Dominican Republic (Boulon, 1989; Meylan,
1999b).

The Atlantic coast of Florida is the only area in the U.S. where hawksbills nest on a regular basis, but
four is the maximum number of nests documented in any year during 1979-2000. Nesting occurs as far
north as Volusia County, Florida, and south to the Florida Keys, including Boca Grande and the
Marquesas. Soldier Key in Miami-Dade County has had more nests than any other location, and it is one
of the few places in Florida mentioned in the historical literature as having been a nesting site for
hawksbills (DeSola, 1935). There is also a report of a nest in the late 1970’s at nearby Cape Florida. It is
likely that some hawksbill nesting in Florida goes undocumented because of the great similarity of the
tracks of hawksbills and loggerheads. All documented records of hawksbill nesting from 1979 to 2000
took place between May and December except for one April nest in the Marquesas.

Twenty-four hawksbills were removed from the intake canal at the Florida Power and Light St. Lucie
Plant in Juno Beach (St. Lucie County) during 1978-2000 (Florida Power and Light, 2000a). The animals
ranged in size from 34.0- to 83.4-cm (13.4- to 32.8-in) straight carapace length and were captured in most
months of the year. Immature hawksbills have been recorded on rare occasions in both the Indian River
Lagoon (Indian River County) and Mosquito Lagoon (Brevard County). A 24.8-cm (9.8-in) hawksbill
was captured on the worm reefs 200 m (656 ft) off the coast in Indian River County.

Records of hawksbills north of Florida are relatively rare, although several occurrences have been
documented (Parker, 1996; Ruckdeschel et al., 2000; Epperly, 1996; Schwartz, 1976; Keinath and
Musick, 1991).
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Status and Distribution

Hawksbills are threatened by all the factors that threaten other marine turtles, including exploitation
for meat, eggs, and the curio trade, loss or degradation of nesting and foraging habitats, increased human
presence, nest depredation, oil pollution, incidental capture in fishing gear, ingestion of and entanglement
in marine debris, and boat collisions (Lutcavage et al., 1997; Meylan and Ehrenfeld, 2000). The primary
cause of hawksbill decline has been attributed to centuries of exploitation for tortoiseshell, the beautifully
patterned scales that cover the turtle’s shell (Parsons, 1972). International trade in tortoiseshell is now
prohibited among all signatories of the Convention on International Trade in Endangered Species;
however, some illegal trade continues, as does trade between nonsignatories.

3.2.4.4. Kemp’'s Ridley

The nearshore waters of the GOM are believed to provide important developmental habitat for
juvenile Kemp's ridley and loggerhead sea turtles. Ogren (1988) suggests that the Gulf Coast, from Port
Aransas, Texas, through Cedar Key, Florida, represents the primary habitat for subadult ridleys in the
northern GOM. Stomach contents of Kemp's ridleys along the lower Texas coast consisted of a
predominance of nearshore crabs and mollusks, as well as fish, shrimp, and other foods considered to be
shrimp fishery discards (Shaver, 1991). Analyses of stomach contents from sea turtles stranded on upper
Texas beaches apparently suggest similar nearshore foraging behavior (Plotkin, 1995).

Species/Critical Habitat Description

The Kemp’s ridley was listed as endangered on December 2, 1970. Internationally, the Kemp’s
ridley is considered the most endangered sea turtle. Kemp’s ridleys nest in daytime aggregations known
as arribadas, primarily at Rancho Nuevo, a stretch of beach in Mexico, Tamaulipas State. The species
occurs mainly in coastal areas of the GOM and the northwestern Atlantic Ocean. Occasional individuals
reach European waters. Adults of this species are usually confined to the GOM, although adult-sized
individuals sometimes are found on the Eastern Seaboard of the U.S.

There is no designated critical habitat for the Kemp’s ridley sea turtle.

Life History

Remigration of females to the nesting beach varies from annually to every 4 years, with a mean of 2
years (TEWG, 1998). Nesting occurs from April into July and is essentially limited to the beaches of the
western GOM, near Rancho Nuevo in southern Tamaulipas, Mexico. The mean clutch size for Kemp's
ridleys is 100 eggs/nest, with an average of 2.5 nests/female/season.

Juvenile/subadult Kemp's ridleys have been found along the Eastern Seaboard of the U.S. and in the
GOM. Atlantic juveniles/subadults travel northward with vernal warming to feed in the productive,
coastal waters of Georgia through New England, returning southward with the onset of winter to escape
the cold (Lutcavage and Musick, 1985; Henwood and Ogren, 1987; Ogren, 1989). In the Gulf, juvenile/
subadult ridleys occupy shallow, coastal regions. Ogren (1989) suggested that in the northern Gulf they
move offshore to deeper, warmer water during winter. Studies suggest that subadult Kemp's ridleys stay
in shallow, warm, nearshore waters in the northern GOM until cooling waters force them offshore or
south along the Florida coast (Renaud, 1995). Little is known of the movements of the post-hatching,
planktonic stage within the Gulf. Studies have shown the post-hatchling pelagic stage varies from 1 to 4
or more years, and the benthic immature stage lasts 7-9 years (Schmid and Witzell, 1997). The Turtle
Expert Working Group (TEWG) (1998) estimates age at maturity to range from 7 to 15 years.

Stomach contents of Kemp’s ridleys along the lower Texas coast consisted of a predominance of
nearshore crabs and mollusks, as well as fish, shrimp, and other foods considered to be shrimp fishery
discards (Shaver, 1991). Pelagic stage, neonatal Kemp's ridleys presumably feed on the available
sargassum and associated infauna or other epipelagic species found in the GOM.
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Population Dynamics

Kemp’s ridleys have a very restricted distribution relative to other sea turtle species. Data suggest
that adult Kemp's ridley turtles are restricted somewhat to the GOM in shallow nearshore waters. Benthic
immature turtles with a 20- to 60-cm (8- to 24-in) straight-line carapace length are found in nearshore
coastal waters including estuaries of the GOM and the Atlantic, although adult-sized individuals
sometimes are found on the Eastern Seaboard of the U.S. The post-pelagic stages are commonly found
dwelling over crab-rich sandy or muddy bottoms. Juveniles frequent bays, coastal lagoons, and river
mouths.

Of the seven extant species of sea turtles in the world, the Kemp's ridley has declined to the lowest
population level. Most of the population of adult females nest on the Rancho Nuevo beaches (Pritchard,
1969). When nesting aggregations at Rancho Nuevo were discovered in 1947, adult female populations
were estimated to be in excess of 40,000 individuals (Hildebrand, 1963). By the early 1970’s, the world
population estimate of mature female Kemp's ridleys had been reduced to 2,500-5,000 individuals. The
population declined further through the mid-1980’s. Recent observations of increased nesting suggest
that the decline in the ridley population has stopped and the population is now increasing. Nesting at
Tamaulipas and Veracruz increased from a low of 702 nests in 1985 to 1,930 nests in 1995and to 6,277
nests in 2000. The population model used by the TEWG (1998) projected that Kemp's ridleys could
reach the Recovery Plan’s intermediate recovery goal of 10,000 nesters by 2020 if the assumptions of age
to sexual maturity and age-specific survivorship rates used in their model are correct.

Status and Distribution

The largest contributor to the decline of the ridley in the past was commercial and local exploitation,
especially poaching of nests at the Rancho Nuevo site, as well as the GOM trawl fisheries. The advent of
the Turtle Excluder Device (TED) regulations for trawlers and protections for the nesting beaches have
allowed the species to begin to rebound. Many threats to the future of the species remain, including
interactions with fishery gear, marine pollution, foraging habitat destruction, illegal poaching of nests,
and the potential threats to nesting beaches from such sources as global climate change, development, and
tourism pressures.

3.2.4.5. Loggerhead Sea Turtle

Loggerhead nesting along the Gulf Coast occurs primarily along the Florida Panhandle, although
some nesting has been reported from Texas through Alabama as well (USDOC, NMFS and USDOI,
FWS, 1991b). Loggerhead turtles have been primarily sighted in waters over the continental shelf,
although many surface sightings of this species have also been made over the outer slope beyond the
1,000-m (3,281-ft) isobath. Sightings of loggerheads in waters over the continental slope suggest that
they may be in transit through these waters to distant foraging sites or while seeking warmer waters
during the winter. Although loggerheads are widely distributed during both summer and winter, their
abundance in surface waters over the slope was greater during winter than in summer (Mullin and
Hoggard, 2000).

Species/Critical Habitat Description

The loggerhead sea turtle was listed as a threatened species on July 28, 1978 (43 FR 32800). This
species inhabits the continental shelves and estuarine environments along the margins of the Atlantic,
Pacific, and Indian Oceans, and within the continental U.S., and it nests from Louisiana to Virginia. The
major nesting areas include coastal islands of Georgia, South Carolina, and North Carolina, and the
Atlantic and Gulf Coasts of Florida, with the bulk of the nesting occurring on the Atlantic Coast of
Florida. Developmental habitat for small juveniles is the pelagic waters of the North Atlantic and the
Mediterranean Sea.

There is no critical habitat designated for the loggerhead sea turtle.
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Life History

Loggerheads mate in late March through early June in the Southeastern U.S. Females emerge from
the surf, excavate a nest cavity in the sand, and deposit a mean clutch size of 100-126 eggs. Individual
females nest multiple times during a nesting season, with a mean of 4.1 nests/nesting individual (Murphy
and Hopkins, 1984). Nesting migrations for an individual female loggerhead are usually on an interval of
2-3 years but can vary from 1 to 7 years (Dodd, 1988). Loggerhead sea turtles originating from the
western Atlantic nesting aggregations are believed to lead a pelagic existence in the North Atlantic gyre
for as long as 7-12 years or more, but there is some variation in habitat use by individuals at all life
stages. Turtles in this early life history stage are called pelagic immatures. Stranding records indicate
that when pelagic immature loggerheads reach a 40- to 60-cm (16- to 24-in) straight-line carapace length
they begin to recruit to coastal inshore and nearshore waters of the continental shelf throughout the U.S.
Atlantic and GOM.

Benthic immature loggerheads, the life stage following the pelagic immature stage, have been found
from Cape Cod, Massachusetts, to southern Texas, and occasionally strand on beaches in northeastern
Mexico. Large benthic immature loggerheads (70-91 cm, 28-36 in) represent a larger proportion of the
strandings and in-water captures along the south and western coasts of Florida as compared with the rest
of the coast. Benthic immature loggerheads foraging in northeastern U.S. waters are known to migrate
southward in the fall as water temperatures cool (Epperly et al., 1995; Keinath, 1993; Morreale and
Standora, 1999; Shoop and Kenney, 1992) and migrate northward in spring. Past literature gave an
estimated age at maturity of 21-35 years (Frazer and Ehrhart, 1985; Frazer et al.; 1994) and the benthic
immature stage as lasting at least 10-25 years. However, in 2001 the NMFS Southeast Fisheries Science
Center reviewed the literature and constructed growth curves from new data, estimating ages of maturity
ranging from 20 to 38 years and benthic immature stage lengths from 14 to 32 years. Juveniles are
omnivorous and forage on crabs, mollusks, jellyfish, and vegetation at or near the surface (Dodd, 1988).
Subadult and adult loggerheads are primarily coastal and typically prey on benthic invertebrates such as
mollusks and decapod crustaceans in hard bottom habitats.

Population Dynamics

Loggerhead sea turtles occur throughout the temperate and tropical regions of the Atlantic, Pacific,
and Indian Oceans and are the most abundant species of sea turtle occurring in U.S. waters. Loggerhead
sea turtles concentrate their nesting in the north and south temperate zones and subtropics, but they
generally do not nest in tropical areas of Central America, northern South America, and the Old World
(Magnuson et al., 1990).

In the western Atlantic, most loggerhead sea turtles nest in the geographic area ranging from North
Carolina to the Florida Panhandle. There are five western Atlantic subpopulations, divided
geographically as follows: (1) a northern nesting subpopulation, occurring from North Carolina to
northeast Florida at about 29°N. latitude (approximately 7,500 nests in 1998); (2) a south Florida nesting
subpopulation, occurring from 29°N. latitude on the east coast to Sarasota on the west coast
(approximately 83,400 nests in 1998); (3) a Florida Panhandle nesting subpopulation, occurring at Eglin
Air Force Base and the beaches near Panama City, Florida (approximately 1,200 nests in 1998); (4) a
Yucatan nesting subpopulation, occurring on the eastern Yucatan Peninsula, Mexico (Marquez, 1990)
(approximately 1,000 nests in 1998) (TEWG, 2000); and (5) a Dry Tortugas nesting subpopulation,
occurring in the islands of the Dry Tortugas, near Key West, Florida (approximately 200 nests per year)
(USDOC, NMFS, 2001). Natal homing of females to the nesting beach provides the barrier between
these subpopulations, preventing recolonization with turtles from other nesting beaches.

Based on the available data, it is difficult to estimate the size of the loggerhead sea turtle population
in the U.S. or its territorial waters. There is, however, general agreement that the number of nesting
females provides a useful index of the species’ population size and stability at this life stage. Nesting data
collected on index nesting beaches in the U.S. from 1989 to 1998 represent the best dataset available to
index the population size of loggerhead sea turtles. However, an important caveat for population trends
analysis based on nesting beach data is that this may reflect trends in adult nesting females but may not
reflect overall population growth rates. Given this caveat, between 1989 and 1998, the total number of
nests laid along the U.S. Atlantic and Gulf Coasts ranged from 53,014 to 92,182 annually, with a mean of
73,751. On average, 90.7 percent of these nests were from the south Florida subpopulation, 8.5 percent
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were from the northern subpopulation, and 0.8 percent were from the Florida Panhandle nest sites. There
is limited nesting throughout the GOM west of Florida, but it is not known to which subpopulation these
nesting females belong.

The number of nests in the northern subpopulation from 1989 to 1998 was 4,370-7,887, with a
10-year mean of 6,247 nests. With each female producing an average of 4.1 nests in a nesting season, the
average number of nesting females per year in the northern subpopulation was 1,524. The total nesting
and nonnesting adult female population is estimated as 3,810 adult females in the northern subpopulation
(TEWG, 1998 and 2000). The northern subpopulation, based on number of nests, has been classified as
stable or declining (TEWG, 2000). Another consideration adding to the vulnerability of the northern
subpopulation is that NMFS scientists estimate that the northern subpopulation produces 65 percent
males, while the south Florida subpopulation is estimated to produce 80 percent females (USDOC,
NMES, 2001).

The southeastern U.S. nesting aggregation is of great importance on a global scale and is second in
size only to the nesting aggregation on islands in the Arabian Sea off Oman (Ross, 1979; Ehrhart, 1989;
USDOC, NMFS and USDOI, FWS, 1991b). The global importance of the southeast U.S. nesting
aggregation of loggerheads is especially important because the status of the Oman colony has not been
evaluated recently, but it is located in an area of the world where it is highly vulnerable to disruptive
events such as political upheavals, wars, catastrophic oil spills, and lack of strong protections (Meylan et
al., 1995).

Status and Distribution

Ongoing threats to the western Atlantic loggerhead populations include incidental takes from
dredging, commercial trawling, longline fisheries, and gillnet fisheries; loss or degradation of nesting
habitat from coastal development and beach armoring; disorientation of hatchlings by beachfront lighting;
nest predation by native and nonnative predators; degradation of foraging habitat; marine pollution and
debris; watercraft strikes; and disease.

Loggerhead sea turtles face numerous threats from natural causes. The five known subpopulations of
loggerhead sea turtles in the northwest Atlantic that nest in the southeastern U.S. are subject to
fluctuations in the number of young produced annually because of natural phenomena, such as hurricanes,
as well as human-related activities. There is a significant overlap between hurricane seasons in the
Caribbean Sea and northwest Atlantic Ocean (June to November) and the loggerhead sea turtle nesting
season (March to November). Hurricanes can have potentially disastrous effects on the survival of eggs
in sea turtle nests. In 1992, Hurricane Andrew affected turtle nests over a 90-mi length of coastal Florida.
All of the eggs were destroyed by storm surges on beaches that were closest to the eye of this hurricane
(Milton et al., 1994). On Fisher Island near Miami, Florida, 69 percent of the eggs did not hatch after
Hurricane Andrew, likely because of an inhibition of gas exchange between the eggshell and the
submerged nest environment resulting from the storm surge. Nests from the northern subpopulation were
destroyed by hurricanes that made landfall in North Carolina in the mid- to late 1990’s. Sand accretion
and rainfall that result from these storms can appreciably reduce hatchling success. Recent, very active
hurricane seasons, and particularly the 2004 and 2005 seasons that caused massive damage all along the
Gulf Coast, have no doubt continued to greatly stress sea turtle populations in the area. These natural
phenomena probably have significant, adverse effects on the size of specific year classes, particularly
given the incr