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REGIONAL DIRECTOR’S NOTE

In the Outer Continental Shelf Oil and Gas Leasing Program: 2012-2017, five annual areawide lease
sales are scheduled for the Western Planning Area and five 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 environmental impact statement (EIS) (40 CFR 1502.4). Since each lease sale proposal
and projected activities are very similar each year for each sale area, the Bureau of Ocean Energy
Management (BOEM) has prepared a single EIS for the 10 lease sales: Gulf of Mexico OCS Oil and Gas
Lease Sales: 2012-2017; Western Planning Area Lease Sales 229, 233, 238, 246, and 248; Central
Planning Area Lease Sales 227, 231, 235, 241, and 247, Draft Environmental Impact Statement.

This Draft EIS analyzes the potential impacts of the proposed actions on the marine, coastal, and
human environments. It is important to note that this Draft EIS was prepared using the best information
that was publicly available at the time the document was prepared. '

At the completion of this EIS process, a decision will be made only for proposed Lease Sale 229 in
the Western Planning Area and proposed Lease Sale 227 in the Central Planning Area. '

The BOEM’s Gulf of Mexico OCS Region and its predecessors have been conducting environmental
analyses of the effects of Outer Continental Shelf (OCS) oil and gas development since the inception of
the National Environmental Policy Act of 1969. We have prepared and published more than 50 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.

John L. Rodi

Regional Director

Bureau of Ocean Energy Management
Gulf of Mexico OCS Region



COVER SHEET

Environmental Impact Statement for Proposed Western Planning Area
OCS Oil and Gas Lease Sales 229, 233, 238, 246, and 248,
and Proposed Central Planning Area
OCS Oil and Gas Lease Sales 227, 231, 235, 241, and 247

Draft (x) Final ()
Type of Action: Administrative (x) Legislative ()
Area of Potential Impact: Offshore Marine Environment and Coastal Counties/Parishes of Texas,

Louisiana, Mississippi, Alabama, and northwestern Florida

Agency Washington Contact Region Contacts
U.S. Department of the Interior Poojan Tripathi (MS 4042) Bruce Baird
Bureau of Ocean Energy Management | U.S. Department of the Interior (504) 731-1489
Gulf of Mexico OCS Region Bureau of Ocean Energy Management
MS 5410 381 Elden Street Garv Goeke
1201 ElImwood Park Boulevard Herndon, VA 20170-4817 (50{1) 736-3233
New Orleans, LA 70123-2394 (703) 787-1738

ABSTRACT

This Draft Environmental Impact Statement (EIS) covers the proposed 2012-2017 Gulf of Mexico’s
Western Planning Area and Central Planning Area OCS oil and gas lease sales. The proposed Western
Planning Area lease sales are Lease Sale 229 in 2012, Lease Sale 233 in 2013, Lease Sale 238 in 2014,
Lease Sale 246 in 2015, and Lease Sale 248 in 2016; the proposed CPA lease sales are Lease Sale 227 in
2013, Lease Sale 231 in 2014, Lease Sale 235 in 2015, Lease Sale 241 in 2016, and Lease Sale 247 in
2017.

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 the proposed actions are adopted. Activities and
disturbances associated with the proposed actions on biological, physical, and socioeconomic resources
are considered in the analyses.

Additional copies of this Draft EIS and the other referenced publications may be obtained from the
Bureau of Ocean Energy Management, Gulf of Mexico OCS Region, Public Information Office
(MS 5034), 1201 Elmwood Park Boulevard, New Orleans, Louisiana 70123-2394, by telephone at
504-736-2519 or 1-800-200-GULF, or on the Internet at http://www.boem.gov.
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SUMMARY

This environmental impact statement (EIS) addresses 10 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: 2012-2017 (5-Year Program), five annual areawide lease sales are scheduled for the Western
Planning Area (WPA) and five annual areawide lease sales are scheduled for the Central Planning Area
(CPA). The proposed WPA lease sales are Lease Sale 229 in 2012, Lease Sale 233 in 2013, Lease Sale
238 in 2014, Lease Sale 246 in 2015, and Lease Sale 248 in 2016; the proposed CPA lease sales are Lease
Sale 227 in 2013, Lease Sale 231 in 2014, Lease Sale 235 in 2015, Lease Sale 241 in 2016, and Lease
Sale 247 in 2017. 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 10 WPA and CPA lease sales. At the completion
of this EIS process, decisions will be made only for proposed Lease Sale 229 in the WPA and proposed
Lease Sale 227 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 full perspective and context of the potential environmental and socioeconomic
impacts discussed, it is necessary to read the entire analyses. Relevant discussions can be found in the
chapters of this EIS as described below.

e Chapter 1, The Proposed Actions, describes the purpose of and need for the
proposed lease sales, 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 mitigating measures to avoid or minimize impacts.

e Chapter 3, Impact-Producing Factors and Scenario, describes activities associated
with the proposed lease sales and the OCS Program, and other foreseeable activities
that could potentially affect the biological, physical, and socioeconomic resources of
the Gulf of Mexico.

Chapter 3.1, Impact-Producing Factors and Scenario—Routine Operations,
describes offshore infrastructure and activities (impact-producing factors)
associated with the proposed lease sales that could potentially affect the
biological, physical, and socioeconomic resources of the Gulf of Mexico.

Chapter 3.2, 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 activities associated with the proposed lease sales.

Chapter 3.3, Cumulative Activities Scenario, describes past, present, and
reasonably foreseeable future human activities, including non-OCS activities,
as well as all OCS activities, that may affect the biological, physical, and
socioeconomic resources of the Gulf of Mexico.

e Chapter 4, Description of the Environment and Impact Analysis, describes the
affected environment and provides analysis of the routine, accidental, and cumulative
impacts of the proposed actions and the alternatives on environmental and
socioeconomic resources of the Gulf of Mexico.
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Chapter 4.1, Proposed Western Planning Area Lease Sales 229, 233, 238,
246, and 248, describes the impacts of the proposed actions and two
alternatives to the WPA proposed actions on the biological, physical, and
socioeconomic resources of the Gulf of Mexico.

Chapter 4.2, Proposed Central Planning Area Lease Sales 227, 231, 235,
241, and 247, describes the impacts of the proposed actions and two
alternatives to the CPA proposed actions on the biological, physical, and
socioeconomic resources of the Gulf of Mexico.

Chapter 4 also includes Chapter 4.3, Unavoidable Adverse Impacts of the
Proposed Action; Chapter 4.4, Irreversible and Irretrievable Commitment of
Resources; and Chapter 4.5, 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 Cited, 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 Chapter 8, Glossary, is a list of specialized words with brief definitions used in this
document.

Proposed Action and Alternatives
The following alternatives were included for analysis in this EIS.

Alternatives for Proposed WPA Lease Sales 229, 233, 238, 246, and 248

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

(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 former Western Gap and are within
1.4 nautical miles (nmi) north of the continental shelf boundary between the U.S. and
Mexico.

The WPA encompasses about 28.58 million acres (ac). As of November 2011, approximately
21.2 million ac of the WPA sale area is currently unleased. The estimated amount of natural resources
projected to be developed as a result of a proposed WPA lease sale is 0.116-0.200 billion barrels of oil
(BBO) and 0.538-0.938 trillion cubic feet (Tcf) of gas.

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

Alternative C—No Action: This alternative is the cancellation of a proposed WPA lease sale. The
opportunity for development of the estimated 0.116-0.200 BBO and 0.538-0.938 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 EIS for the 5-Year Program on a nationwide programmatic level.
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Alternatives for Proposed CPA Lease Sales 227, 231, 235, 241, and 247,

Alternative A (Preferred Alternative)—The Proposed Action: 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 east of the Military Mission line (86 degrees, 41 minutes west longitude) are
not offered until 2022 as a result of the Gulf of Mexico Energy Security Act of 2006
(December 20, 2006);

(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 former Western Gap and are within
1.4 nmi north of the continental shelf boundary between the U.S. and Mexico.

The proposed CPA lease sale area encompasses about 63 million ac of the total CPA area of
66.45 million ac. As of November 2011, about 38.6 million ac of the CPA sale area are currently
unleased. The estimated amount of resources projected to be developed as a result of any one proposed
CPA lease sale is 0.460-0.894 BBO and 1.939-3.903 Tcf of gas.

Alternative B—The Proposed Action 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—No Action: This alternative is the cancellation of one or more proposed CPA lease
sales. The opportunity for development of the estimated 0.460-0.894 BBO and 1.939-3.903 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 EIS for the 5-Year Program on a nationwide programmatic level.

Mitigating Measures

Proposed lease stipulations and other mitigating measures designed to reduce or eliminate
environmental risks and/or potential multiple-use conflicts between OCS operations and U.S. Department
of Defense activities may be applied to the chosen alternative. Four lease stipulations are proposed for a
proposed WPA lease sale—the Topographic Features Stipulation, the Military Areas Stipulation, the
Protected Species Stipulation, and the Law of the Sea Convention Royalty Payment Stipulation. The Law
of the Sea Convention Royalty Payment Stipulation is applicable to a WPA lease sale even though it is
not an environmental or military stipulation. The Naval Mine Warfare Area Stipulation is no longer
applicable to the WPA lease sale area by memorandum dated April 3, 2009, from the Department of the
Navy. Eight lease stipulations are proposed for a CPA lease sale—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; the Protected Species
Stipulation; and the Law of the Sea Convention Royalty Payment Stipulation.

Application of lease stipulations will be considered by the Assistant Secretary of the Interior for Land
and Minerals (ASLM). The inclusion of the stipulations as part of the analysis of the proposed action
does not ensure that the ASLM will make a decision to apply the stipulations to leases that may result
from a 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 warrant. Any
stipulations or mitigation requirements to be included in a lease sale will be described in the Final Notice
of Sale. Muitigation measures in the form of lease stipulations are added to the lease terms and are
therefore enforceable as part of the lease.
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Scenarios Analyzed

Offshore activities are described in the context of scenarios for a proposed action (Chapter 3.1) and
for the OCS Program (Chapter 3.3). The Bureau of Ocean Energy Management’s (BOEM’s) Gulf of
Mexico OCS Region developed these scenarios to provide a framework for detailed analyses of potential
impacts of a proposed lease sale. 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 a traditionally employed range of activities (e.g., 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) considers environmental and socioeconomic impacts that may
result from the incremental impact of a proposed action when added to all past, present, and reasonably
foreseeable future 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
(2012-2051). This includes projected activity from lease sales that have been held, 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 the Gulf of Mexico OCS Program. Issues related to OCS exploration,
development, production, and transportation activities include the potential for 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, impacts to tourism, aesthetic
interference, cultural impacts, environmental justice, and conflicts with State coastal zone management
programs. Environmental resources and activities identified during the scoping process to warrant an
environmental analysis include air quality, water quality, coastal barrier beaches and associated dunes,
wetlands, seagrass communities, topographic features, Sargassum, deepwater benthic communities, soft-
bottom benthic communities, marine mammals, sea turtles, diamondback terrapins, coastal and marine
birds, fish resources and essential fish habitat, commercial and recreational fishing, recreational resources,
archaeological resources, socioeconomic conditions, and within the CPA only, beach mice, live bottoms,
and Gulf sturgeon.

Other relevant issues include impacts from the Deepwater Horizon (DWH) event and 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 Gulf of Mexico oil and gas activities
have been impacted by major hurricanes. The description of the affected environment (Chapters 4.1 and
4.2) 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 a proposed action to the resources and the environment (Chapters 4.1 and 4.2).

Impact Conclusions

The full analyses of the potential impacts of routine activities and accidental events associated with
the WPA and CPA proposed actions and the proposed actions’ incremental contribution to the cumulative
impacts are described in Chapters 4.1 and 4.2. A summary of the potential impacts from the proposed
actions on each environmental and socioeconomic resource and the conclusions of the analyses can be
found below.

Air Quality: Emissions of pollutants into the atmosphere from the routine activities associated with
the proposed actions 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, and are expected to be well within the National Ambient Air Quality Standards
(NAAQS). While regulations are in place to reduce the risk of impacts from H,S and while no
H,S-related deaths have occurred on the OCS, accidents involving high concentrations of hydrogen
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sulfide (H.S) could result in deaths as well as environmental damage. These emissions from routine
activities and accidental events associated with the proposed actions are not expected to occur at
concentrations that would change onshore air quality classifications.

Coastal and Offshore Waters: Impacts from routine activities associated with a WPA or CPA
proposed action would be minimal if all existing regulatory requirements are met. Coastal water impacts
associated with routine activities include increases in turbidity resulting from pipeline installation and
navigation canal maintenance, discharges of bilge and ballast water from support vessels, and run-off
from shore-based facilities. Offshore water impacts associated with routine activities result from the
discharge of drilling muds and cuttings, produced water, residual chemicals used during workovers,
structure installation and removal, and pipeline placement. The discharge of drilling muds and cuttings
causes temporary increased turbidity and changes in sediment composition. The discharge of produced
water results in increased concentrations of some metals, hydrocarbons, and dissolved solids within an
area of about 100 meters (m) (328 feet [ft]) adjacent to the point of discharge. Structure installation and
removal and pipeline placement disturb the sediments and cause increased turbidity. In addition, offshore
water impacts result from supply and service-vessel bilge and ballast water discharges.

Coastal Barrier Beaches and Associated Dunes: Routine activities associated with a WPA or CPA
proposed action, such as increased vessel traffic, maintenance dredging of navigation canals, and pipeline
installation, would cause negligible impacts. Such impacts would be expected to be restricted to
temporary and localized disturbances and not deleteriously affect barrier beaches and associated dunes.
Indirect impacts from routine activities are negligible and indistinguishable from direct impacts of
onshore activities. The potential impacts from accidental events (primarily oil spills), associated with a
WPA or CPA proposed action are anticipated to be minimal. Should a spill (other than a catastrophic
spill) contact a barrier beach, oiling is expected to be light and sand removal during cleanup activities
minimized. No significant long-term impacts to the physical shape and structure of barrier beaches and
associated dunes are expected to occur as a result of a WPA or CPA proposed action. The incremental
contribution of a WPA or CPA proposed action to the cumulative impacts of coastal barriers and their
associated dunes is expected to be small and localized. Compared with the historic and ongoing threats to
coastal barrier beaches and dunes, such as development threats, natural factors such as hurricanes, and
channelization, any remaining effects of the DWH event on coastal barrier beaches and dunes are
expected to be small in comparison.

Wetlands: Routine activities associated with a WPA or CPA proposed action are expected to be
small, localized, and temporary due to the small length of projected onshore pipelines, the minimal
contribution to the need for maintenance dredging, the disposal of OCS wastes, and the mitigation
measures that would be used to further reduce these impacts. Indirect impacts from wake erosion and
saltwater intrusion are expected to result in low impacts that are indistinguishable from direct impacts
from inshore activities. The potential impacts from accidental events (primarily oil spills, excepting
catastrophic spills) are anticipated to be minimal. Overall, impacts to wetland habitats from an oil spill
associated with activities related to a WPA or CPA proposed action would be expected to be small and
temporary because of the nature of the system, regulations, and specific cleanup techniques. The
cumulative effects of human and natural activities in the coastal area have severely degraded the deltaic
processes and have shifted the coastal area from a condition of net land building to one of net landloss,
particularly in Louisiana. The incremental contribution of a WPA or CPA proposed action to the
cumulative impacts on coastal wetlands is expected to be small.

Seagrass Communities: Turbidity impacts from pipeline installation and maintenance dredging
associated with the proposed actions would be temporary and localized. The increment of impacts from
service-vessel transit associated with the proposed actions would be minimal. Should an oil spill occur
near a seagrass community, impacts from the spill and cleanup would be considered short term in
duration and minor in scope. Close monitoring and restrictions on the use of bottom-disturbing
equipment to clean up the spill would be needed to avoid or minimize those impacts.

Live Bottoms (Pinnacle Trend and Low Relief): The combination of its depth (200-400 ft; 60-120 m),
separation from sources of impacts as mandated by the Live Bottom (Pinnacle Trend and Low Relief)
Stipulation and through site-specific seafloor reviews of proposed activity, and a community adapted to
sedimentation makes damage to the ecosystem unlikely from routine activities associated with a CPA
proposed action. In the unlikely event that oil from a subsurface spill would reach the biota of these
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communities, the effects would be primarily sublethal for adult sessile biota, and there would be limited
incidences of mortality.

Topographic Features: The routine activities associated with the proposed actions that would impact
topographic feature communities include anchoring, infrastructure and pipeline emplacement,
infrastructure removal, drilling discharges, and produced-water discharges. However, adherence to the
proposed Topographic Features Stipulation would make damage to the ecosystem unlikely. Contact with
accidentally spilled oil would cause lethal and sublethal effects in benthic organisms, but the oiling of
benthic organisms is not likely because of the small area of the banks, the scattered occurrence of spills,
the depth of the features, and because the proposed Topographic Features Stipulation, if applied, would
keep subsurface sources of spills away from the immediate vicinity of topographic features.

Sargassum: The impacts to Sargassum that are associated with the proposed actions are expected to
have only minor effects to a small portion of the Sargassum community as a whole. The Sargassum
community lives in pelagic waters with generally high water quality and would be resilient to the minor
effects predicted. It has a yearly cycle that promotes quick recovery from impacts. No measurable
impacts are expected to the overall population of the Sargassum community from the proposed actions.

Chemosynthetic and Nonchemosynthetic Deepwater Benthic Communities: Chemosynthetic and
nonchemosynthetic communities are susceptible to physical impacts from structure placement, anchoring,
and pipeline installation associated with the proposed actions. However, the policy requirements
described in Notice to Lessees and Operators (NTL) 2009-G40 greatly reduce the risk of these physical
impacts by clarifying the measures that must be taken to ensure avoidance of potential chemosynthetic
communities and, by consequence, avoidance of other hard-bottom communities. Even in situations
where substantial burial of typical benthic infaunal communities occurred, recolonization by populations
from widespread, neighboring, soft-bottom substrate would be expected over a relatively short period of
time for all size ranges of organisms. Potential accidental events associated with the proposed actions are
expected to cause little damage to the ecological function or biological productivity of the widespread,
low-density chemosynthetic communities and the widespread, typical, deep-sea benthic communities.

Soft-Bottom Habitats: The routine activities associated with a WPA or CPA proposed action that
would impact soft bottoms generally occur within a few hundred meters of platforms, and the greatest
impacts are seen close to the platform communities. Although localized impacts to comparatively small
areas of the soft-bottom benthic habitats would occur, the impacts would be on a relatively small area of
the seafloor compared Wlth the overall area of the seafloor of the WPA (115,645 square kilometers [km?];
44,651 square miles [mi®]) or the CPA (268,922 km?; 103,831 mi?). The WPA or CPA proposed action
are not expected to adversely impact the entire soft- bottom environment because the local impacted areas
are extremely small compared with the entire seafloor of the Gulf of Mexico and because the soft-bottom
benthic communities are ubiquitous throughout the GOM.

Marine Mammals: Routine events related to a WPA or CPA proposed action are not expected to have
long-term adverse effects on the size and productivity of any marine mammal species or population in the
northern GOM. Characteristics of impacts from accidental events depend on chronic or acute exposure
from accidental events resulting in harassment, harm, or mortality to marine mammals, while exposure to
dispersed hydrocarbons is likely to result in sublethal impacts.

Sea Turtles: Routine activities resulting from a WPA or CPA proposed action have the potential to
harm sea turtles, although this potential is unlikely to rise to a level of significance due to the activity
already present in the Gulf of Mexico and mitigations that are in place. Accidental events associated with
a WPA and CPA proposed action have the potential to impact small to large numbers of sea turtles.
Populations of sea turtles in the northern Gulf of Mexico may be exposed to residuals of oils spilled as a
result of WPA or CPA proposed action during their lifetimes. While chronic or acute exposure from
accidental events may result in the harassment, harm, or mortality to sea turtles, in the most likely
scenarios, exposure to hydrocarbons persisting in the sea following the dispersal of an oil slick are
expected to most often result in sublethal impacts (e.g., decreased health and/or reproductive fitness and
increased vulnerability to disease) to sea turtles. The incremental contribution of a WPA or CPA
proposed action would not be likely to result in a significant incremental impact on sea turtles within the
WPA and CPA; in comparison, non-OCS energy-related activities, such as overexploitation, commercial
fishing, and pollution, have historically proved to be of greater threat to the sea turtle species.

Diamondback Terrapins: The routine activities of a WPA or CPA proposed action are unlikely to
have significant adverse effects on the size and recovery of terrapin species or populations in the GOM.
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Impacts on diamondback terrapins from smaller accidental events are likely to affect individual
diamondback terrapins in the spill area, but they are unlikely to rise to the level of population effects (or
significance) given the probable size and scope of such spills. Due to the distance of most terrapin habitat
from offshore OCS energy-related activities, impacts associated with activities occurring as a result of a
WPA or CPA proposed action are not expected to impact terrapins or their habitat. The incremental
effect of a WPA or CPA proposed action on diamondback terrapin populations is not expected to be
significant when compared with historic and current non-OCS energy-related activities, such as habitat
loss, overharvesting, crabbing, and fishing.

Alabama, Choctawhatchee, St. Andrew, and Perdido Key Beach Mice: An impact from the
consumption of beach trash and debris associated with a CPA proposed action on the Alabama,
Choctawhatchee, St. Andrew, and Perdido Key beach mice is possible but unlikely. While potential spills
that could result from a CPA proposed action are not expected to contact beach mice or their habitats,
large-scale oiling of beach mice could result in extinction, and, if all personnel are not thoroughly trained,
oil-spill response and cleanup activities could have a significant impact to the beach mice and their
habitat.

Coastal and Marine Birds: The majority of impacts resulting from routine activities associated with a
WPA or CPA proposed action on threatened and endangered and nonthreatened and nonendangered avian
species are expected to be adverse, but not significant. These impacts include behavioral effects,
exposure to or intake of OCS-related contaminants and discarded debris, disturbance-related impacts, and
displacement of birds from habitats that are destroyed, altered, or fragmented, making these areas
otherwise unavailable. Impacts from potential oil spills associated with a WPA or CPA proposed action
and the effects related to oil-spill cleanup are expected to be adverse, but not significant. Qil spills,
irrespective of size, can result in some mortality as well as sublethal, chronic short- and long-term effects,
in addition to potential impacts to food resources. The effect of cumulative activities on coastal and
marine birds is expected to result in discernible changes to avian species composition, distribution, and
abundance. The incremental contribution of a WPA or CPA proposed action to cumulative impacts is
expected to be adverse, but not significant, because it may seriously alter avian species composition and
abundance due to reductions in the overall carrying capacity of disturbed habitats, and possibly to the
availability, abundance, and distribution of preferred food resources.

Gulf Sturgeon: Routine activities associated with a WPA or CPA proposed action, such as the
installation of pipelines, maintenance dredging, potential vessel strikes, and nonpoint-source runoff from
onshore facilities, would cause negligible impacts and would not deleteriously affect Gulf sturgeon.
Indirect impacts from routine activities to inshore habitats are negligible and indistinguishable from direct
impacts of inshore activities and are further reduced through mitigations and regulations. The potential
impacts from accidental events, mainly oil spills associated with a WPA or CPA proposed actions, are
anticipated to be minimal. Because of the floating nature of oil, reduced toxicity through weathering
(offshore dispersant treatment) and the small tidal range of the Gulf of Mexico, oil spills alone would
typically have very little impact on benthic feeders such as the Gulf sturgeon. The incremental
contribution of a WPA or CPA proposed action to the cumulative impact is negligible.

Fish Resources and Essential Fish Habitat: Fish resources and essential fish habitat could be
impacted by coastal environmental degradation potentially caused by canal dredging, increases in
infrastructure, and inshore spills and marine environmental degradation possibly caused by pipeline
trenching, offshore discharges, and offshore spills. Impacts of routine dredging and discharges are
localized in time and space and are regulated by Federal and State agencies through permitting processes;
therefore, there would be minimal impact to fish resources and essential fish habitat from these routine
activities associated with a WPA or CPA proposed action. Accidental events that could impact fish
resources and essential fish habitat include blowouts and oil or chemical spills. If a spill were to occur as
a result of a WPA or CPA proposed action and if it was proximate to mobile fishes, the impacts of the
spill would depend on multiple factors including the amount spilled, the areal extent of the spill, the
distance of the spill from particular essential fish habitats (e.g., nursery habitats), and the type and toxicity
of oil spilled. Much of the sensitive essential fish habitat would have decreased effects from oil spills
because of the depths many are found and because of the distance these low-probability spills would
occur from many of the essential fish habitats (due to stipulations, NTL’s, etc.). If there is an effect of an
oil spill on fish resources in the Gulf of Mexico, it is expected to cause a minimal decrease in standing
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stocks of any population. This is because most spill events would be localized, therefore affecting a small
potion of fish populations.

Commercial Fishing: Routine activities in the WPA and CPA, such as seismic surveys and pipeline
trenching, would cause negligible impacts and would not deleteriously affect commercial fishing
activities. Indirect impacts from routine activities to inshore habitats are negligible and indistinguishable
from direct impacts of inshore activities on commercial fisheries. The potential impacts from accidental
events, such as a well blowout or an oil spill, associated with the proposed actions are anticipated to be
minimal. Commercial fishermen are anticipated to avoid the area of a well blowout or an oil spill. Large
spills may impact commercial fisheries by area closures. The extent of impact depends on the areal extent
and length of the closure. The impact of spills on catch or value of catch would depend on the volume
and location (i.e., distance from shore) of the spill, as well as the physical properties of the oil spilled.

Recreational Fishing: There could be minor and short-term, space-use conflicts with recreational
fishermen during the initial phases of a WPA or CPA proposed action. A WPA or CPA proposed action
could also lead to low-level environmental degradation of fish habitat, which would also negatively
impact recreational fishing activity. However, these minor negative effects would be offset by the
beneficial role that oil platforms serve as artificial reefs for fish populations. An oil spill would likely
lead to recreational fishing closures in the vicinity of the oil spill. Except for a catastrophic spill such as
the DWH event, oil spills should not affect recreational fishing to a large degree due to the likely
availability of substitute fishing sites in neighboring regions.

Recreational Resources: Routine OCS actions can cause minor disturbances to recreational
resources, particularly beaches, through increased levels of noise, debris, and rig visibility. The oil spills
most likely to result from a WPA or CPA proposed action would be small, of short duration, and not
likely to impact Gulf Coast recreational resources. Should an oil spill occur and contact a beach area or
other recreational resource, it would cause some disruption during the impact and cleanup phases of the
spill. However, except for a catastrophic spill such as the DWH event, these effects are likely to be small
in scale and of short duration.

Historic and Prehistoric Archaeological Resources: The greatest potential impact to an
archaeological resource as a result of routine activities associated with a WPA or CPA proposed action
would result from direct contact between an offshore activity (e.g., platform installation, drilling rig
emplacement, structure removal or site clearance operation, and dredging or pipeline project) and a
historic or prehistoric site. The archaeological survey and archaeological clearance of sites, where
required prior to an operator beginning oil and gas activities on a lease, are expected to be highly effective
at identifying possible offshore archaeological sites; however, should such contact occur, there would be
localized damage to or loss of significant and/or unique archaeological information. It is expected that
coastal archaeological resources would be protected through the review and approval processes of the
various Federal, State, and local agencies involved in permitting onshore activities.

It is not very likely that a large oil spill would occur and contact coastal prehistoric or historic
archaeological sites from accidental events associated with a WPA or CPA proposed action. Should a
spill contact a prehistoric archaeological site, damage might include loss of radiocarbon-dating potential,
direct impact from oil-spill cleanup equipment, and/or looting resulting in the irreversible loss of unique
or significant archaeological information. The major effect from an oil-spill impact on coastal historic
archaeological sites would be visual contamination, which, while reversible, could result in additional
impacts to fragile cultural materials from the cleaning process.

Land Use and Coastal Infrastructure: A WPA or CPA proposed action would not require additional
coastal infrastructure, with the exception of possibly one new gas processing facility and one new pipeline
landfall, and it would not alter the current land use of the analysis area. The existing oil and gas
infrastructure is expected to be sufficient to handle development associated with a WPA or CPA proposed
action. There may be some expansion at current facilities, but the land in the analysis area is sufficient to
handle such development. There is also sufficient land to construct a new gas processing plant in the
analysis area, should it be needed. Accidental events such as oil or chemical spills, blowouts, and vessel
collisions would have no effects on land use. Coastal or nearshore spills, as well as vessel collisions,
could have short-term adverse effects on coastal infrastructure, requiring cleanup of any oil or chemicals
spilled.

Demographics: A WPA or CPA proposed action is projected to minimally affect the demography of
the analysis area. Population impacts from a WPA or CPA proposed action are projected to be minimal
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(<1% of total population) for any economic impact area in the Gulf of Mexico region. The baseline
population patterns and distributions, as projected and described in Chapters 4.1.1.20 and 4.2.1.23, are
expected to remain unchanged as a result of a CPA or WPA proposed action. The increase in
employment is expected to be met primarily with the existing population and available labor force, with
the exception of some in-migration (from elsewhere within or outside the U.S.), which is projected to
move into focal areas such as Port Fourchon. Accidental events associated with a WPA or CPA proposed
action, such as oil or chemical spills, blowouts, and vessel collisions, would likely have no effects on the
demographic characteristics of the Gulf coastal communities.

Economic Factors: A WPA or CPA proposed action is expected to generate a <1 percent increase in
employment in any of the coastal subareas, even when the net employment impacts from accidental
events are included. Most of the employment related to a WPA or CPA proposed action is expected to
occur in Louisiana and Texas. The demand would be met primarily with the existing population and
labor force.

Environmental Justice: Environmental justice implications arise indirectly from onshore activities
conducted in support of OCS exploration, development, and production. Because the onshore
infrastructure support system for OCS-related industry (and its associated labor force) is highly
developed, widespread, and has operated for decades within a heterogeneous Gulf of Mexico population,
the proposed actions are not expected to have disproportionately high or adverse environmental or health
effects on minority or low-income people. The proposed actions would help to maintain ongoing levels
of activity rather than expand them.
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The Proposed Actions 1-3

1. THE PROPOSED ACTIONS

1.1. PURPOSE OF AND NEED FOR THE PROPOSED ACTIONS

The proposed Federal actions addressed in this environmental impact statement (EIS) are 10 areawide
oil and gas lease sales, 5 each 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: 2012-2017 (5-Year Program), two sales would be held
each year—one in the WPA and one in the CPA (Table 1-1). The first two proposed lease sales are WPA
Lease Sale 229 scheduled for 2012 and CPA Lease Sale 227 scheduled for 2013. 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 Gulf of Mexico 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. This EIS will be the only National Environmental Policy Act (NEPA) document prepared
for proposed WPA Lease Sale 229 and proposed CPA Lease Sale 227. An additional NEPA review will
be conducted for each subsequent proposed lease sale in the 5-Year Program.

The need for the proposed actions is to further the orderly development of OCS resources. Oil serves
as the feedstock for liquid hydrocarbon products; among them gasoline, aviation and diesel fuel, and
various petrochemicals. Oil from the WPA and CPA would help reduce the Nation’s need for oil imports
and lessen a growing dependence on foreign oil. The United States (U.S.) consumed 18.7 million barrels
(MMbbl) of oil per day in 2009 (USDOE, Energy Information Administration, 2010a). Altogether, net
imports of crude oil and petroleum products (imports minus exports) accounted for 51 percent of our total
petroleum consumption in 2009. The U.S. crude oil imports stood at 9.0 MMbbl per day in 2009.
Petroleum product imports were 2.7 MMbbl per day in 2009. Exports totaled 2.0 MMbbl per day in
2009, mainly in the form of distillate fuel oil, petroleum coke, and residual fuel oil. Our biggest supplier
of crude oil and petroleum-product imports was Canada (21.2%), with countries in the Persian Gulf being
the second largest source (17%) in 2009 (USDOE, Energy Information Administration, 2010b). OQil
produced from the WPA and CPA would also reduce the environmental risks associated with transoceanic
oil tankering from sources overseas.

In 2009, the U.S. consumed approximately 22.8 trillion cubic feet (Tcf) of natural gas from all
sources (USDOE, Energy Information Administration, 2011a). In 2009, the Gulf Coast States used
approximately 6.4 Tcf of natural gas (USDOE, Energy Information Administration, 2011a). In 2008,
11.7 percent of U.S. natural gas resources were imported, mostly from Canada (USDOE, Energy
Information Administration, 2010c). In 2009, 88 percent of net imports came by pipeline, primarily from
Canada, and 12 percent came by liquefied natural gas (LNG) tankers carrying gas from five different
countries (USDOE, Energy Information Administration, 2010d). Natural gas is generally considered to
be an environmentally preferable alternative to oil, especially when used to generate electricity or for
residential and industrial heating. Natural gas is an important feedstock for domestic industries engaged
in the manufacture or formulation of fertilizers, pharmaceuticals, plastics, and packaging.

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 Bureau of Ocean Energy Management (BOEM) as the
administrative agency responsible for the mineral leasing of submerged OCS lands and for the
supervision of offshore operations after lease issuance. Effective October 1, 2011, the Bureau of Ocean
Energy Management, Regulation and Enforcement (BOEMRE) was reorganized and separated into two
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separate bureaus, the Bureau of Ocean Energy Management (BOEM) and the Bureau of Safety and
Environmental Enforcement (BSEE). The BOEM is responsible for managing development of the
Nation’s offshore resources in an environmentally and economically responsible way. The functions of
BOEM include leasing, exploration and development, plan administration, environmental studies, NEPA
analysis, resource evaluation, economic analysis, and the renewable energy program. The BSEE is
responsible for enforcing safety and environmental regulations. The functions of BSEE include all field
operations, including permitting and research, inspections, offshore regulatory programs, oil-spill
response, and training and environmental compliance functions.

The WPA and CPA of the Gulf of Mexico constitute one of the world’s major oil and gas producing
areas, and have proved a steady and reliable source of crude oil and natural gas for more than 50 years.
Oil 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 10 oil and gas lease sales, 5 each in the WPA and CPA as scheduled under
the proposed 5-Year Program. 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, BOEM has decided to prepare a single EIS for the WPA and CPA
lease sales in the proposed 5-Year Program.

Proposed WPA Lease Sales 229, 233, 238, 246, and 248

The first proposed WPA lease sale is Sale 229, scheduled to be held in 2012. The WPA sale area
encompasses virtually all of the WPA’s 28.58 million acres (ac) and is located 3 leagues (10 miles [mi])
offshore Texas and extends seaward to the limits of the Economic Exclusion Zone in water depths up to
3,346 meters (m) (10,978 ft) (Figure 1-1). As of November 2011, about 21.2 million ac of the WPA sale
area are currently unleased. 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 former Western Gap and are within
1.4 nmi north of the continental shelf boundary between the U.S. and Mexico.

The estimated amount of resources projected to be developed as a result of any one proposed WPA
lease sale is 0.116-0.200 billion barrels of oil (BBO) and 0.538-0.938 Tcf of gas. The proposed WPA
lease sales include proposed lease stipulations designed to reduce environmental risks, which are
discussed in Chapter 2.3.1.3

Proposed CPA Lease Sales 227, 231, 235, 241, and 247

The first proposed CPA lease sale is Sale 227, scheduled to be held in 2013. The proposed CPA lease
sale area encompasses about 63 million ac of the total CPA area of 66.45 million ac. This area is located
offshore Louisiana, Mississippi, and Alabama from 3 to about 230 nmi (3.5 to 265 mi; 5.6 to 426 km)
offshore in water depths of about 3 to >3,400 m (9 to >11,115 ft) (Figure 1-1). As of November 2011,
about 38.6 million ac of the CPA sale area are currently unleased. Each 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 that were previously included within the Eastern Planning Area (EPA) and
that are within 100 mi (161 km) of the Florida coast;
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(2) blocks east of the Military Mission line (86 degrees, 41 minutes west longitude)
under an existing moratorium until 2022, as a result of the Gulf of Mexico Energy
Security Act of 2006 (December 20, 2006);

(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 former Western Gap and are within
1.4 nmi north of the continental shelf boundary between the U.S. and Mexico.

The estimated amount of resources projected to be developed as a result of any one proposed CPA
lease sale is 0.460-0.894 BBO and 1.939-3.903 Tcf of gas. The proposed CPA lease sales include
proposed lease stipulations designed to reduce environmental risks, which are discussed in Chapter
2.4.1.3.

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 applicable Federal, State, and local laws and
regulations. On December 20, 2006, President Bush signed into law the Gulf of Mexico Energy Security
Act of 2006 (GOMESA), which made available two new areas in the GOM for leasing, placed a
moratorium on other areas in the GOM, and increased the distribution of offshore oil and gas revenues to
coastal States. The following major, applicable Federal laws, regulations, and Executive Orders are
summarized in OCS Regulatory Framework for the Gulf of Mexico Region (Matthews and Cameron,
2010).

Regulation, Law, and Executive Order

Citation

Outer Continental Shelf Lands Act

43 U.S.C. 1331 et seq.

National Environmental Policy Act of 1969

42 U.S.C. 4321-4347
40 CFR 1500-1508

Coastal Zone Management Act of 1972

16 U.S.C. 1451 et seq. and
15 CFR 930.76

Endangered Species Act of 1973

16 U.S.C. 1631 et seq.

Magnuson-Stevens Fishery Conservation and Management Act

16 U.S.C. 1251 et seq.

Essential Fish Habitat

1996 reauthorization of the
Magnuson-Stevens Fishery
Conservation and Management
Act

Essential Fish Habitat Consultation

50 CFR 600.90-30

Marine Mammal Protection Act

16 U.S.C. 1361 et seq.

Clean Air Act

42 U.S.C. 7401 et seq.
40 CFR 55

Clean Water Act

Amendment to Federal Water
Pollution Control Act of 1972

Clean Water Act—National Pollutant Discharge Elimination System

Section 316(b) of the Clean
Water Act

Harmful Algal Bloom and Hypoxia Research and Control Act

P.L. 105-383

Oil Pollution Act of 1990

33 U.S.C. 2701 et seq.
Executive Order 12777
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Comprehensive Environmental Response, Compensation, and

Liability Act of 1980

42 U.S.C. 9601 et seq.

Resource Conservation and Recovery Act

42 U.S.C. 6901 et seq.

Marine Plastic Pollution Research and Control Act

33 U.S.C. 1901 et seq.

National Fishing Enhancement Act of 1984

33 U.S.C. 2601 et seq.

Fishermen’s Contingency Fund

43 U.S.C. 1841-1846.

Ports and Waterways Safety Act of 1972

33 U.S.C. 1223 et seq.

Marine and Estuarine Protection Acts

33 U.S.C. 1401 et seq.

Marine Protection, Research, and Sanctuaries Act of 1972

P.L. 92-532

National Estuarine Research Reserves

16 U.S.C. 1461, Section 315

National Estuary Program

P.L.104-4

Coastal Barrier Resources Act

16 U.S.C. 3501 et seq.

National Historic Preservation Act

16 U.S.C. 470 et seq.

Rivers and Harbors Act of 1899

33 U.S.C. 401 et seq.

Occupational Safety and Health Act of 1970

29 U.S.C. 651-678 et seq.

Energy Policy Act of 2005

P.L. 109-58

Gulf of Mexico Energy Security Act of 2006

P.L. 109-432

Marine Debris Research, Prevention, and Reduction Act

P.L. 109-449

American Indian Religious Freedom Act of 1978

Public Law 95-341
42 U.S.C. 1996 and 1996a

Federal Aviation Act of 1958

Federal Aviation Act of 1958
was repealed by the
recodification of Title 49,
United States Code (P.L. 103-
272)

Migratory Bird Treaty Act of 1918

16 U.S.C. 703-712; Ch. 128;
7/13/1918; 40 Stat. 755

Submerged Lands Act of 1953

43 U.S.C. §§ 1301-1315 (2002)

49 U.S.C. 44718: Structures Interfering with Air Commerce

49 U.S.C. 44718

U.S. Coast Guard Regulations

Marking of Obstructions

42 FR 26951 (1977); Amended

Executive Order 11988: Floodplain Management by Executive Order 12148
(7/20/79)
42 FR 26961 (1977); Amended
Executive Order 11990: Protection of Wetlands by Executive Order 12608
(9/9/87)

Executive Order 12114: Environmental Effects Abroad

44 FR 1957 (1979)

Executive Order 12898: Environmental Justice

59 FR 5517 (1994)

Executive Order 13007: Indian Sacred Sites

61 FR 26771-26772 (1996)

Executive Order 13089: Coral Reef Protection

63 FR 32701-32703 (1998)

Executive Order 13175: Consultation and Coordination with Indian

Tribal Governments

65 FR 67249-67252 (2000)

Executive Order 13186: Responsibilities of Federal Agencies to

Protect Migratory Birds

66 FR 3853 (2001)
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1.3.1. Rule Changes Resulting from the Deepwater Horizon Event

On April 20, 2010, the Deepwater Horizon (DWH) mobile offshore drilling unit (MODU) exploded
at approximately 9:48 p.m. CDT and began to burn uncontrollably. Between April 20 and July 15, 2010,
oil flowed from the Macondo well in Mississippi Canyon Block 252 (Figure 1-2). In the aftermath of the
DWH event on April 20, 2010, President Obama directed the Secretary of the Interior to report within
30 days on what, if any, additional precautions, technologies, and procedures should be required on the
OCS to improve the safety of oil and gas development. In response to this directive, the Department of
the Interior prepared the report, Increased Safety Measures for Energy Development on the Outer
Continental Shelf. The “30-Day Report” or “Safety Measures Report” was delivered to the Secretary and
made public on May 27, 2010 (USDOI, 2010a).

On a separate track and beginning long before the DWH event, this Agency published an Advanced
Notice of Proposed Rulemaking (ANPR) (Federal Register, 2006a) on May 22, 2006, to solicit ideas for
adoption of the American Petroleum Institute (API) Recommended Practice (RP) 75 for development of a
Safety and Environmental Management System (SEMS) for OCS operations and facilities (API, 2004).
This Agency published a Notice of Proposed Rulemaking (NPR) on June 17, 2009 (Federal Register,
2009a), based on comments received on the 2006 ANPR. This Agency was in the process of finalizing
the rule when the DWH event (Macondo spill) took place. The final rule (Federal Register, 2010a) was
published on October 15, 2010, requiring full implementation of a SEMS program as recommended by
API RP 75.

On May 28, 2010, the Secretary directed this Agency to exercise its authority under the OCSLA to
suspend certain drilling activities in water depths of 500 ft (152 m) and deeper for a period of up to
6 months. The May 28th suspension was intended to provide sufficient time to (1) ensure that drilling
operations in conditions similar to those associated with the DWH event proceed in a safe manner when
drilling resumes, (2) account for the expected timeline for killing the Macondo well so that the extensive
spill response resources directed toward the spill would be available in the event of other spill events, and
(3) provide adequate time to obtain input from ongoing investigations of the accident and to develop and
promulgate regulations that address issues described in the Safety Measures Report.

On June 22, 2010, the United States Federal District Court in the Eastern District of Louisiana
enjoined enforcement of the May 28th suspension. On July 12, 2010, the Secretary issued a decision
memorandum rescinding the May 28th suspension and imposing a second suspension of certain drilling
operations in deep water. This suspension was originally announced to be effective until November 30,
2010. The July 12th suspension applied, with certain exceptions, to the drilling of wells using a subsea
blowout preventer (BOP) or a surface BOP on a floating facility. Three primary issues supported this
temporary pause in drilling operations. The suspension (1) allowed time for BOEMRE to implement
appropriate workplace and drilling safety measures; (2) was intended to provide BOEMRE, the industry,
and others time to develop strategies and methods of containment of wild wells in deep water; and (3) was
necessary to ensure that appropriate and sufficient response resources would be available in the event of
another major oil spill.

The BOEMRE reduced the duration of the July 12, 2010, suspension and wrote an environmental
assessment with a Finding of No Significant Impact related to the early lifting of the suspension (USDOI,
BOEMRE, 2010a). On October 12, 2010, the July 12th suspension was lifted in its entirety. After
October 12, 2010, BOEMRE began to review and approve pending and future applications for permits to
drill deepwater development wells using a subsea BOP or a surface BOP on a floating facility. Operators
are still required to complete the documentation required to certify to BOEM that they are ready to
reinitiate their projects in compliance with any applicable new regulations or procedures.

The Interim Final Rule to Enhance Safety Measures for Energy Development on the Outer
Continental Shelf (“Drilling Safety Rule”) (Federal Register, 2010b) identifies those regulatory changes
made as a result of the “30-Day Report” (Table 1-2). All of the provisions of the Drilling Safety Rule are
implemented by BSEE. As of this writing, all regulatory citations in this EIS are concordant with the
regulation changes made following the effective date of October 1, 2011, for the creation of the Bureau of
Ocean Energy Management and the Bureau of Safety and Environmental Enforcement (Federal Register,
2011a). These regulations, the NTL’s indicated below, and the procedures were not in effect at the time
of the DWH event, but they will apply to all future applicable drilling activities. The regulations, NTL’s,
and procedures include the following:
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e NTL 2010-NO06, “Information Requirements for Exploration Plans, Development and
Production Plans, and Development Operations Coordination Documents on the
OCS,” effective June 18, 2010 (“Plans NTL").

e NTL 2010-N10, “Statement of Compliance with Applicable Regulations and
Evaluation of Information Demonstrating Adequate Spill Response and Well
Containment Resources,” effective November 8, 2010 (“Certification NTL”).

e The Drilling Safety Rule, Interim Final Rule to Enhance Safety Measures for Energy
Development on the Outer Continental Shelf (“Drilling Safety Rule”) (Federal
Register, 2010b). This rule strengthens requirements for safety equipment, well
control systems, and blowout prevention practices on offshore oil and gas operations.

e The Workplace Safety Rule on Safety and Environmental Management Systems
(“SEMS Rule”) (Federal Register, 2010a). This rule requires operators to develop
and implement a comprehensive SEMS for identifying, addressing, and managing
operational safety hazards and impacts; promoting both human safety and
environmental protection; and improving workplace safety by reducing the risk of
human error.

e Enhanced Inspection Procedures. The BSEE is developing plans and schedules for
conducting safety inspections of all deepwater drilling facilities. These plans and
schedules have been implemented.

The BOEMRE determined issuance of an interim rule was needed; this rule implements the
recommendations from the 30-Day Report considered by the Secretary to be the most important for safe
resumption of offshore drilling operations. On October 14, 2010, the interim final rule was published in
the Federal Register (2010b), together with a discussion of the comments that had been received by the
Secretary in the period leading up to promulgation of the rule. The interim rulemaking revises selected
sections of 30 CFR 250 Subparts D, E, F, O, and Q. Only a portion of the proposed changes in Subpart D
add material capital or operating costs (some of which may be significant). For example, identical costly
new requirements for subsea function testing of remotely operated vehicle (ROV) intervention during
drill operations (Subpart D) apply to well completion (Subpart E) and workover (Subpart F) operations.

Table 1-2 compares the previous 30 CFR 250 Subpart D requirements with the new regulations.
Those changes that impose significant costs include (1) seafloor function testing of ROV intervention and
deadman systems (30 CFR 250.449(j) and (k), 30 CFR 250.516(d) and 250.616(h)); (2) negative pressure
testing of individual casing strings (30 CFR 250.423(c)); (3) use of dual mechanical barriers for the final
casing string (30 CFR 250.420(b)); (4) professional engineer certification that the well design is
appropriate for expected wellbore conditions (30 CFR 250.420(a)); (5) retrieval and testing of BOP after a
shear ram has been activated in a well-control situation (30 CFR 250.451(i)); and (6) third-party
certification that the shear rams will shear drill pipe under maximum anticipated pressure (30 CFR
250.416(€)).

Subsea ROV and Deadman Function Testing—Drilling

Previous regulations at 30 CFR 250.449(b) required a stump test of the subsea BOP system. In a
stump test, the subsea BOP system is placed on a simulated wellhead (the stump) on the rig floor. The
BOP system is tested on the stump to ensure that the BOP is functioning properly. The new regulatory
section at 30 CFR 250.449(j) requires that all ROV intervention functions on the subsea BOP stack must
be tested during the stump test and that one set of rams must be tested by an ROV on the seafloor.

Autoshear and deadman control systems activate during an accidental disconnect or loss of power,
respectively. The new regulatory section at 30 CFR 250.449(K) requires that the autoshear and deadman
systems be function-tested during the stump test, and the deadman system tested during the initial test on
the seafloor. The initial test on the seafloor is performed as soon as the BOP is attached to the subsea
wellhead.

These new requirements confirm that a well will be secured in an emergency situation and prevent a
possible loss of well control. The ROV test requirement ensures that the dedicated ROV has the capacity
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to close the BOP functions on the seafloor. The deadman-switch test on the seafloor verifies that the
wellbore closes automatically if both hydraulic pressure and electrical communication are lost with the
rig.

The initial test on the seafloor for one set of rams and the deadman system is not currently an industry
standard practice and will incur lost rig time. The addition of autoshear and deadman systems stump
testing incur additional lost rig time, but BSEE does not expect the ROV intervention function stump
testing to significantly increase testing time. Some operators currently simulate the hydraulic flow of an
ROV to function test the BOP stack, while others use an actual ROV to test the BOP stack; this regulation
requires the use of an ROV during the stump test.

The BOEMRE conducted a survey to investigate the potential impact of subsea ROV testing. Several
drilling contractors, lease operators, and equipment manufacturers were asked: “How long would it take
to function test the ROV to verify that the ROV could be used to close one set of blind-shear rams, one
set of pipe rams, and disconnect the lower marine riser package (LMRP)?” Results averaged about
24 hours of lost rig time to perform these subsea tests. However, the interim regulation only requires one
set of rams and the deadman system to be tested on the seafloor, without disconnecting the LMRP. The
LMRP disconnect is estimated to require more time than testing the deadman system alone. The BSEE
did not ask about the autoshear and deadman stump test requirements in our survey. The BSEE estimated
that performing both the autoshear and deadman stump tests would take close to the same time required to
test the LMRP seafloor disconnect. The regulation does not affect fixed platform rigs or shallow wells
since they do not use subsea BOP’s or ROV'’s.

Subsea ROV Function Testing—Workover/Completions

Previous regulations did not require subsea ROV function testing of the BOP during workover or
completions operations. The new regulatory sections 30 CFR 250.516(d)(8) and 250.616(h)(1) require
testing of ROV intervention functions and the autoshear/deadman systems during the stump test, and a
function test of at least one set of rams and the deadman system on the seafloor. These sections extend
the requirements added to deepwater drilling operations (discussed in the previous section) to well
completion operations and workover operations using a subsea BOP stack. Successful exploratory wells
are typically temporarily abandoned until additional equipment is built and installed to produce the
reservoir. When the operator is preparing to produce the well, it is often completed using a different rig
or redeployment of the original rig. The BSEE data show that two-thirds of deepwater wells drilled are
exploratory wells, and approximately 23 percent of exploratory wells are completed.

Negative Pressure Tests

Previous regulation at 30 CFR 250.423 required a positive pressure test for each string of casing,
except for the drive or structural casing string. This test confirms that fluid from the casing string is not
flowing into the formation. The new regulatory section at 30 CFR 250.423(c) requires that a negative
pressure test be conducted for all intermediate and production casing strings. This test will reveal
whether gas or fluid from outside the casing is flowing into the well and ensures that the casing and
cement provide a seal. Maintenance of pressure under both tests ensures proper casing installation and
the integrity of the casing and cement. Based on in-house expertise, BSEE estimates each new negative
pressure test will take approximately 90 minutes for each casing string. The BSEE also estimates that, on
average, deepwater wells use one production and four intermediate casing strings and that shallow wells
use one production and two intermediate casing strings.

Installation of Dual Mechanical Barriers

Previous regulations did not require the installation of dual mechanical barriers. The new regulatory
section at 30 CFR 250.420(b)(3) requires the operator install dual mechanical barriers in addition to
cement barriers for the final casing string. These barriers prevent hydrocarbon flow in the event of
cement failure at the bottom of the well. The operator must document the installation of the dual
mechanical barriers and submit this documentation to BOEM within 30 days after installation. These new
requirements ensure that the best casing and cementing design will be used for a specific well. Dual
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mechanical barriers may include two float valves or one float valve and one mechanical plug. Based on
in-house expertise, BOEM estimates that all wells will require a second mechanical barrier.

Professional Engineer Certification for Well Design

Previous regulations at 30 CFR 250.420(a) specified well casing and cementing requirements but did
not require verification by a Registered Professional Engineer. The new regulatory section at 30 CFR
250.420(a)(6) requires that well casing and cementing specifications must be certified by a Registered
Professional Engineer. The Registered Professional Engineer will verify that the well casing and
cementing design is appropriate for the purpose for which it is intended under expected wellbore
conditions. This verification adds assurance that the appropriate design is used for the well, thus
decreasing the likelihood of a blowout.

Emergency Cost of Activated Shear Rams

Previous regulations did not address BOP inspection following use of the blind-shear ram or casing
shear ram. The new regulatory section at 30 CFR 250.451(i) requires that, if a blind-shear ram or casing
shear ram is activated in a well control situation where the pipe is sheared, the BOP stack must be
retrieved, fully inspected, and tested. This provision ensures the integrity of the BOP and that the BOP
will still function and hold pressure after the event. This activity, when triggered, will add about 13 days
to drilling time. According to a Det Norske Veritas study, out of 5,611 deepwater wells, there were 12
situations where either the blind-shear or casing shear ram was activated; this implies one activation for
every 515 wells drilled (Det Norske Veritas, 2010).

Third-Party Shearing Verification

Regulation 30 CFR 250.416(e) requires information verifying that BOP blind-shear rams are capable
of cutting through any drill pipe in the hole under maximum anticipated conditions. This regulation has
been modified to require the BOP verification be conducted by an independent third party. The
independent third party provides an objective assessment that the blind-shear rams can shear any drill
pipe in the hole if the shear rams are functioning properly. This confirmation will be required for both
subsea and surface BOP’s. The NTL 2010-N10, “Statement of Compliance with Applicable Regulations
and Evaluation of Information Demonstrating Adequate Spill Response and Well Containment
Resources,” clarifies how the regulations apply to operators conducting operations using subsea BOP’s or
surface BOP’s on floating facilities. The NTL informs these operators that a statement, signed by an
authorized company official stating that the operator will conduct all authorized activities in compliance
with all applicable regulations, including the increased safety measures regulations, should be submitted
with each application for a well permit.

30 CFR 250 Subpart S—Safety and Environmental Management System (SEMS)

Following the DWH event, BOEMRE promulgated a final rule that requires operators to develop and
implement a SEMS for OCS operations (Federal Register, 2010a). As explained in a BOEMRE fact
sheet (USDOI, BOEMRE, 2010b), a SEMS is a comprehensive management program for identifying,
addressing, and managing operational safety hazards and impacts, with the goal of promoting both human
safety and environmental protection. The SEMS program rule is a workplace safety program rule
covering all offshore oil and gas operations in Federal waters, and it makes mandatory the previously
voluntary practices in the API RP 75. A mandatory oil and gas SEMS program is intended to enhance the
safety and environmental protection of oil and gas drilling operations on the OCS. The SEMS Rule is
implemented in the new Subpart S of 30 CFR 250.1900-1915. The Final Rule became effective on
November 15, 2010, and it must be implemented by November 15, 2011.

This Agency was preparing to finalize the SEMS Workplace Safety Rule before the DWH event.
During the DWH event, BOEMRE continued to carefully analyze the proposed rule, which proposed
making mandatory the essential components of APl RP 75. The BOEMRE determined it was appropriate
to incorporate all of APl RP 75. The BOEMRE intends to address additional safety management system
provisions considered appropriate in light of the DWH event in additional future rulemakings.
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Implementation of the Workplace Safety Rule has the following benefits: (1) it will provide oversight
and enforcement of SEMS provisions (Although many large operators on the OCS currently have a
SEMS program, the voluntary nature of the program limits its effectiveness, and smaller operators may be
less familiar with the concepts.); (2) it will impose the requirement for a SEMS program on all OCS
operators; (3) it will address human factors behind accidents not reached by previous regulations; and
(4) it will provide a flexible approach to systematic safety that can keep up with evolving technologies.
The 13 elements of APl RP 75 that 30 CFR 250 Subpart S now make mandatory are as follows:

o defining the general provisions for implementation, planning and management
review, and approval of the SEMS program;

e identifying safety and environmental information needed for any facility (such as
design data), facility process (such as flow diagrams), and mechanical components
(such as piping and instrument diagrams);

e requiring a facility-level risk assessment;

e addressing any facility or operational changes including management changes, shift
changes, contractor changes;

e evaluating operations and written procedures;

o specifying safe work practices, manuals, standards, and rules of conduct;

e training, safe work practices, and technical training, including for contractors;
o defining preventive maintenance programs and quality control requirements;
e requiring a pre-startup review of all systems;

e responding to and controlling emergencies, evacuation planning, and oil-spill
contingency plans in place and validated by drills;

e investigating incidents, procedures, corrective action, and follow-up;

e requiring audits every 4 years, to an initial 2-year reevaluation and then subsequent
3-year audit intervals; and

e specifying records and documentation that describe all elements of the SEMS
program.

1.3.2. Rule Changes for the Reorganization of Title 30 for the Bureau of Ocean
Energy Management and the Bureau of Safety and Environmental
Enforcement

As of this writing, all regulatory citations in this EIS are concordant with the regulation changes made
following the effective date of October 1, 2011, for the creation of the Bureau of Ocean Energy
Management and the Bureau of Safety and Environmental Enforcement (Federal Register, 2011a).

On May 19 2010, U.S. Dept. of the Interior Secretary Salazar announced in Secretarial Order 3299
(USDOI, 2010b) that the Bureau of Ocean Energy Management, Regulation and Enforcement would be
reorganized into two new bureaus within DOI and that each bureau would be reporting to the Assistant
Secretary Land and Minerals Management. These bureaus are now known as the Bureau of Ocean
Energy Management (BOEM) and the Bureau of Safety and Environmental Enforcement (BSEE). The
mission of these new bureaus was announced by the Secretary (USDOI, 2010b). The BOEM is
responsible for managing development of the Nation’s offshore resources in an environmentally and
economically responsible way. The functions of BOEM include leasing, exploration and development,
plan administration, environmental studies, NEPA analysis, resource evaluation, economic analysis, and
the renewable energy program. The BSEE is responsible for enforcing safety and environmental
regulations. The functions of BSEE include all field operations, including permitting and research,
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inspections, offshore regulatory programs, oil-spill response, and training and environmental compliance
functions.

After the new organizations were announced by the Secretary on June 18, 2010 (USDOI, 2010c), the
Secretary issued Secretarial Order 3302 that, for the interim, announced the name change of the former
Minerals Management Service (MMS) to the Bureau of Ocean Energy Management, Regulation and
Enforcement (BOEMRE). In the period between June 18, 2010, and October 1, 2011, BOEMRE planned
the reorganization and the separation of responsibilities for the regulations under Title 30, “Minerals
Resources,” that had pertained to the former MMS. Regulations that are to be administered by BSEE
remain in Title 30 CFR Chapter Il under this Agency’s name, and the regulations that are to be
administered by BOEM were moved into a new Title 30 CFR Chapter V under this Agency’s name
(30 CFR 250). An announcement (Federal Register, 2011a) promulgated a new rule that mapped the
Title 30 regulations that will be under the authority of the two newly formed bureaus among those now
existing. The rule pertained solely to the organization and codification of existing rules and related
technical changes necessitated by a division of one bureau into two separate bureaus. The rule made no
changes to the substantive legal rights, obligations, or interests of affected parties; therefore, it had no
public comment period. A summary breakdown of responsibility for the regulations under Title 30 is
provided in Table 1-3. A future proposed rulemaking is planned for joint issue by BOEM and BSEE to
address regulatory anomalies created by splitting the functions of one bureau into two, and there will be a
public comment period before finalization.

1.4. PRELEASE PROCESS

Scoping for this EIS was conducted in accordance with Council on Environmental Quality (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 BOEM an
opportunity to update the Gulf of Mexico OCS Region’s environmental and socioeconomic information
base. The scoping process officially commenced on February 9, 2011, 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 March 28, 2011. Federal, State, and local governments, along
with other interested parties, were invited to send written comments to the Gulf of Mexico OCS Region
on the scope of the EIS. Formal scoping meetings were held during February 2011 in Texas, Louisiana,
and Alabama. Comments were received in response to the NOI and at the three scoping meetings from
Federal, State, and 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 BOEM 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 the National Marine Fisheries Service (NMFS), U.S. Fish and
Wildlife Service (FWS), U.S. Department of Defense (USDOD or DOD), U.S. Coast Guard (USCG),
U.S. Environmental Protection Agency (USEPA), State governors’ offices, and industry groups.

Although the scoping process was formally initiated on February 9, 2011, 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 BOEM’s requests for information, comments, input, and review on other Bureau of Ocean Energy
Management NEPA documents.

On June 20, 2011, the Area ldentification (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
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.
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The BOEM 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,
BOEM 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 BOEM Internet website
(http://www.boem.gov/Environmental-Stewardship/Environmental-
Assessment/NEPA/nepaprocess.aspx). In accordance with 30 CFR 556.26, BOEM will hold public
hearings to solicit comments on the Draft EIS. The hearings 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 BOEM 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, BOEM reviews each State’s
Coastal Management Program (CMP) and analyzes the potential impacts as outlined in this EIS, new
information, and applicable studies as they pertain to the enforceable policies of each CMP. Based on the
analyses, the BOEM Director makes an assessment of consistency, which is then sent to each State with
the Proposed Notice of Sale (NOS). If a State disagrees with the Bureau of Ocean Energy Management’s
CD, the State is required to do the following under CZMA: (1) indicate how the BOEM presale proposal
is inconsistent with its CMP; (2) suggest alternative measures to bring the BOEM proposal into
consistency with their CMP; 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. In the event of a disagreement between a Federal agency and the State CMP regarding
consistency of the proposed lease sale, either BOEM or the State may request mediation. The regulations
provide for an opportunity to resolve any differences with the State, but CZMA allows BOEM to proceed
with the lease sale despite any unresolved disagreements if the Federal Agency clearly describes, in
writing, to the State CMP how the activity is consistent to the maximum extent practicable.

The Final EIS will be published approximately 5 months prior to the first proposed sale, WPA Lease
Sale 229, which is scheduled for November 2012. To initiate the public review and 30-day minimum
comment period on the Final EIS, BOEM will publish a NOA in the Federal Register. The BOEM 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 BOEM
Internet website (http://www.boem.gov/).

After the end of the comment period, DOI will review the EIS and all comments received on the Final
EIS. The EIS is not a decision document. A Record of Decision (ROD), which is the last step in this EIS
process, will identify the alternative chosen. The ROD will summarize the proposed actions and the
alternatives evaluated in the EIS, the conclusions of the impact analyses, and other information
considered in reaching the decision. All comments received on the Final EIS will be addressed in the
ROD.

A Proposed NOS will become available to the public 4-5 months prior to a proposed lease sale. A
notice announcing the availability of the Proposed NOS 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 NOS, 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 Final NOS 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.

1.5. POSTLEASE ACTIVITIES

The BOEM 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 550, 30 CFR 551 (except those aspects that pertain to drilling), and 30 CFR 554,
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Measures to minimize 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. These measures address concerns such as endangered and threatened species,
geologic and manmade hazards, military warning and ordnance disposal areas, archaeological sites, 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 Gulf of Mexico OCS include

e limiting the size of explosive charges used for structure removals;
e requiring placement of explosive charges at least 15 ft (5 m) below the mudline;

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

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

e requiring remote-sensing surveys to detect and avoid potential archaeological sites
and 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 BOEM 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 Gulf of Mexico OCS Region NTL’s is available
through the BOEM, Gulf of Mexico OCS Region’s Internet website or through the Region’s Public
Information Office at (504) 736-2519 or 1-800-200-GULF.

Formal plans must be submitted to BOEM for review and approval before any project-specific
activities, except for ancillary activities (such as geological and geophysical activities or studies that
model potential oil and hazardous substance spills), can begin on a lease. Conditions of approval are
mechanisms to control or mitigate potential safety or environmental problems associated with proposed
operations. Conditions of approval are based on BOEM 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.

Some BOEM-identified mitigation measures are implemented through cooperative agreements or
coordination with the oil and gas industry and Federal and State agencies. These measures include
NMFS’s 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 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 BOEM prior to conducting off-
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 CFR 550.105 with regulations outlined in 30 CFR 550.207
through 550.210. Ancillary activities are activities conducted on-lease and include G&G exploration and
development G&G activities; geological and high-resolution geophysical, geotechnical, archaeological,
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biological, physical oceanographic, meteorological, socioeconomic, or other surveys; or various types of
modeling studies. This Agency issued NTL 2009-G34, “Ancillary Activities,” to provide updated
guidance and clarification on conducting ancillary activities in BOEM’s Gulf of Mexico OCS Region.
Operators should notify the Gulf of Mexico OCS Region, Regional Supervisor, Regional Field
Operations, in writing 30 days in advance before conducting any of the following types of ancillary
activities related to a G&G exploration or development G&G activity:

e involving the use of an airgun or airgun array in water depths 200 m (656 ft) or
greater, or in the Eastern Planning Area (EPA) of the GOM in any water depth;

¢ independent of water depth, involving the use of explosives as an energy source; and

¢ independent of water depth, including ocean-bottom cable surveys, node surveys, and
time-lapse (4D) surveys.

Additionally, NTL 2009-G34 clarifies that the Gulf of Mexico OCS Region, Regional Supervisor,
Field Operations, should be notified in writing 15 days in advance before conducting the following types
of other ancillary activities:

e involving the use of an airgun or airgun array in water depths 200 m (656 ft) or
greater, or in the EPA of the GOM in any water depth;

e involving bottom disturbance, independent of water depth, including ocean-bottom
cable surveys, node surveys, and time-lapse (4D) surveys; and

e a geotechnical evaluation involving piston-/gravity-coring or the recovery of
sediment specimens by grab-sampling or similar technique and/or any dredging or
other ancillary activity that disturbs the seafloor (including deployment and retrieval
of bottom cables, anchors, or other equipment).

This NTL also provides guidance for each type of ancillary activity, the type and level of BOEM
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.

This Agency completed the programmatic environmental assessment (EA) Geological and
Geophysical Exploration for Mineral Resources on the Gulf of Mexico Outer Continental Shelf (CSA,
2004a). Upon receiving a complete G&G permit application, BOEM conducts a categorical exclusion
review (CER), an EA, or an EIS in accordance with the G&G Programmatic EA’s conclusions, NEPA
guidelines, and other applicable BOEM policies. When required under an approved coastal management
program, proposed G&G permit activities must receive State concurrence prior to BOEM permit
approval.

Exploration and Development Plans

To ensure conformance with the OCSLA, other laws, applicable regulations, and lease provisions,
and to enable BOEM 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 BOEM before an
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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 BOEM may require additional specific supporting information to aid in the
evaluation of the potential environmental impacts of the proposed activities. The BOEM can require
amendment of an OCS plan based on inadequate or inaccurate supporting information. The 30 CFR 250
Subpart B regulations were revised to update the information that must be submitted with OCS plans and
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 a proposed action is in compliance with NEPA, CZMA, BOEM
operating regulations, and other requirements. Federal agencies, including FWS, NMFS, USEPA, the
U.S. Navy, the U.S. Air Force, and 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
BOEM, Gulf of Mexico OCS Region’s Public Information Office.

In response to increasing deepwater activities in the Gulf of Mexico, this Agency 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, 2000a). As a supplement to the
Programmatic EA, this Agency 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). The Programmatic EA
and technical papers were used in the preparation of this EIS.

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

Exploration Plans

An EP must be submitted to BOEM for review and approval before any exploration activities, except
for preliminary activities (such as hazard surveys or geophysical surveys), 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 are further explained in NTL’s 2008-G04,
“Shallow Hazards Program,” and 2009-G27, “Submitting Exploration Plans and Development Operations
Coordination Documents.” The NTL 2008-G04 provides guidance on information requirements and
establishes the contents for OCS plans required by 30 CFR 250 Subpart B. The NTL 2010-NO06,
“Information Requirements for Exploration Plans, Development and Production Plans, and Development
Operations Coordination Documents on the OCS,” effective June 18, 2010, rescinded the limitations set
forth in NTL 2008-G04 regarding a blowout and worst-case discharge scenarios and provided national
guidance regarding the content of information in blowout and worst-case discharge scenario descriptions.
The NTL 2009-G27 clarifies guidance for submitting OCS plans and DOCD’s to BOEM’s, Gulf of
Mexico OCS Region.

After receiving an EP, BOEM determines if the plan is complete and adequate before technical and
environmental reviews. The BOEM evaluates the proposed exploration activities for potential impacts
relative to geohazards and manmade hazards (including existing pipelines), archaeological resources,
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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 as documentation of the 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, NMFS, and/or internal BOEM offices. As part of the review process, each EP must contain
a certification of consistency and the necessary data and information for the State to determine that the
proposed activities comply with the enforceable policies of the States’ approved CMP and that such
activities will be conducted in a manner that is consistent with the CMP (16 U.S.C. 1456 (c)(3)(A) and 15
CFR 930.76).

If the EP is approved, 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, this Agency formed an internal Deepwater Task Force to address technical issues and
regulatory concerns relating to deepwater (>1,000 ft; 305 m) operations and projects utilizing subsea
technology. Based on the Deepwater Task Force’s recommendation, an NTL (2000-N06) was at first
developed that was incorporated into 30 CFR 250 Subpart B. The revisions to Subpart B were finalized
August 30, 2005, and 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 this Agency’s Deepwater Task Force to develop the initial
guidelines for the DWOP. The DWOP requirement was established to address regulatory issues and
concerns that were not addressed in the Agency’s then-existing regulatory framework, and it is intended
to initiate an early dialogue between BSEE and industry before major capital expenditures on deepwater
and subsea projects are committed. Deepwater technology has been evolving faster than BSEE’s ability
to revise OCS regulations; the DWOP was established through the NTL process, which provides for a
more timely and flexible approach to provide guidance on regulatory requirements and keep pace with the
expanding deepwater operations and subsea technology.

The DWORP 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 BSEE 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 BSEE operating regulations at
30 CFR 250. The BSEE reviews deepwater development activities from a total system perspective,
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); station-keeping (includes mooring system); wellbore, completion, and
riser systems; safety systems; product removal or offtake systems; and hazards and operability of the
production system. The DWOP provides BSEE 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 BSEE the opportunity to assure that the production system is suitable for the conditions in which
it will operate.

This Agency 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 (station-keeping), and hazard analysis. Hazard
analyses allow BSEE to be assured that the operator has anticipated emergencies and is prepared to
address them, either through their design or through the operation of the equipment in question. This
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Agency released these clarifications of its requirements in recent NTL’s: NTL 2009-G03, “Synthetic
Mooring Systems”; NTL 2009-G11, “Accidental Disconnect of Marine Drilling Risers”; and NTL
2009-G13, “Guidelines for Tie-downs on OCS Production Platforms for Upcoming Hurricane Seasons.”

Conservation Reviews

One of BOEM’s primary responsibilities is to ensure development of economically producible
reservoirs according to sound resource conservation, engineering, and economic practices as cited in
30 CFR 550.202(c), 550.203, 250.204, 250.205, 550.210, 550.296, 550.297, 550.298, 250.299, and
250.1101. Operators should submit the necessary information as part of their EP, initial and supplemental
DOCD, and Conservation Information Document. 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 a proposed lease sale area, a DOCD must
be submitted to BOEM 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 550.241-
550.242, and information guidelines for DOCD’s are provided in NTL’s 2008-G04, 2009-G27, and
2010-N06.

After receiving a DOCD, the Bureau of Ocean Energy Management performs technical and
environmental reviews. The BOEM 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 Coastal Management
Plans (CMP) 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 as documentation of the environmental review of a DOCD. The
CER, EA, and/or EIS are 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, NMFS, and/or internal BOEM offices.

As part of the review process, the DOCD and related environmental analysis may be sent to the
affected State(s) for a consistency review under the States’ federally approved coastal management
program. The OCSLA (43 U.S.C. 1345(a) through (d) and 43 U.S.C. 1351(a)(3)) and CZMA (16 U.S.C.
1456 (c)(3)(A) and 15 CFR 930.76) provide 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. New or unusual technologies (NUT’s) may be identified by the operator in its
EP, DWOP, and DOCD or through BOEM’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 BOEM 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 from established technologies in how they function or interface with
the environment. These include equipment or procedures that have not been installed or used in Gulf of
Mexico OCS waters. Having no operational history, they have not been assessed by BOEM through
technical and environmental reviews. New technologies may be outside the framework established by
BOEM regulations and, thus, their performance (safety, environmental protection, efficiency, etc.) has not
been addressed by BOEM. The degree to which these new technologies interface with the environment
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and the potential impacts that may result are considered in determining the level of NEPA review that
would be initiated.

The BOEM 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 from the matrix as sufficient
experience is gained in their implementation. From an environmental perspective, the matrix
characterizes new technologies into three categories: technologies that may affect the environment;
technologies that do not interact with the environment any differently than “conventional” technologies;
and technologies about which BOEM does not have sufficient information to determine their potential
impacts to the environment. In this latter case, BOEM will seek to gain the necessary information from
operators or manufacturers regarding the technologies to make an appropriate determination on potential
effects on the environment.

Alternative Compliance and Departures: The BSEE’s project-specific engineering safety review
ensures that equipment proposed for use is designed to withstand the operational and environmental
conditions in which it would operate. When an OCS operator proposes the use of new or unusual
technology or procedures not specifically addressed in established BSEE 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 BSEE regulations must be fully described
and justified before they would be approved for use. For BSEE 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 BSEE uses to assess the adequacy of protection provided by alternative
technology or operations. Actual operational experience is necessary with alternative compliance
measures before BSEE would consider them as proven technology.

Emergency Plans

Criteria, models, and procedures for shutdown operations and the orderly evacuation of platforms and
rigs for an impending hurricane have been in place in the Gulf of Mexico OCS for more than 30 years.
(Such emergency plans are different from the oil-spill response plans described later in this chapter.)
Operating experience from extensive drilling activities and more than 4,000 platforms during the 30-plus
years of the Gulf of Mexico 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) are used to formulate the exact time needed to secure the wells
and production facility and to evacuate it as necessary. Operators develop site-specific curtailment,
securing, and evacuation plans that 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 an
impending 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, are used to develop the emergency action and 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 decisionmaking 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, as explained below.

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.
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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 a terrorist attack.

Neither BSEE 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 the 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. After the DWH event, the testing requirements for
well control systems came under immediate scrutiny in the DOI Secretary’s “Safety Measures Report,”
which was delivered to him on May 27, 2010. The Safety Measures Report included a recommendation
of a program for immediate recertification of BOP’s. As stated above, the new regulatory section at
30 CFR 250.451(i) requires that, if a blind-shear ram or casing shear ram is activated in a well control
situation where the pipe is sheared, the BOP stack must be retrieved, fully inspected, and tested (Federal
Register, 2010b). This and other new regulations that improve safety in the event of an emergency are
described above in Chapter 1.3.1.

Permits and Applications

After EP or DOCD approval, the operator submits applications for specific activities to BOEM 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 BSEE 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
Application for Permit to Drill (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 for BOEM’s evaluation of
operational safety and pollution-prevention measures. The APD is reviewed for conformance with the
engineering requirements and other technical considerations.

The BSEE 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.

The BSEE 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
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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 (5 m) 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, BOEM 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 BSEE with an annual report summarizing plans to permanently
abandon the well or to bring the well into production.

Platforms and Structures

The BSEE does a technical review of all proposed structure designs and installation procedures. All
proposed facilities are reviewed for structural integrity. These detailed engineering reviews entail an
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
BSEE 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, Department of Transportation (DOT),
U.S. Army Corps of Engineers (COE), the Federal Energy Regulatory Commission, 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 enforcing safety regulations for the transportation in 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 @ Memorandum of Understanding (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 BSEE is responsible for regulatory oversight of the design, installation, and maintenance of OCS
producer-operated oil and gas pipelines. The BSEE’s 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 rights-of-
way for pipelines that cross other lessees’ leases or unleased areas of the OCS. Pipeline permit
applications to BSEE 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 BSEE 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
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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 BOEM prepares
an EA on all pipeline rights-of-way that go ashore. For Federal consistency, applicants must comply with
the regulations as clarified in NTL 2007-G20, “Coastal Zone Management Program Requirements for
OCS Right-of-way Pipeline Applications.” All Gulf States require consistency review of right-of-way
pipeline applications as described in the clarifying 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 the following: (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 (the practice of
operating a component well inside its normal operating limits to reduce the rate at which the component
deteriorates), 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, and 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 BOEM 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
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 BSEE 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 a BSEE 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 facilities’ safety-system components.

The inspectors follow the guidelines as established by the regulations, APl RP 14C, and the specific
BSEE-approved plan. The BSEE 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.



The Proposed Actions 1-23

The BSEE 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 BSEE 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 Gulf of
Mexico 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 550.185(c) to cancel a nonproductive lease with no compensation. Exploration and development
activities may be canceled under 30 CFR 550.182 and 550.183.

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

Pollution Prevention

Pollution prevention is addressed through proper design and requirements for safety devices. The
BSEE 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 required for critical safety devices that will shut off
flow from the well if loss of control is encountered. A complete description of rule changes implemented
as a result of the DWH event is detailed in Chapter 1.3.1.

In addition, BSEE regulations at 30 CFR 250 Subparts E, F, and H 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, BSEE incorporates the APl RP 14C into the
operating regulations. The 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. The API RP 14C presents proven practices for providing these safety devices for offshore
production platforms. Proper application of these practices, along with good design, maintenance, and
operation of the entire production facility, should provide an operationally safe and pollution-free
production platform.

Also, BSEE regulations at 30 CFR 250 Subpart J require that pipelines and associated valves, flanges,
and fittings be designed, installed, operated, and maintained to provide safe and pollution-free
transportation of fluids in a manner that does not unduly interfere with other uses on the OCS.

The BSEE 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 in response to an unauthorized release is required. All hydrocarbon-handling equipment
for testing and production, such as separator and treatment tanks, is required to be designed, installed, and
operated to prevent pollution. Maintenance and repairs that are necessary to prevent pollution are
required to be taken immediately. Drilling and production facilities are required to be inspected daily or
at intervals approved or prescribed by the BSEE District Field Operations 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 greases, 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 USEPA through the National Pollutant



1-24 Western and Central Planning Areas Multisale EIS

Discharge Elimination System (NPDES) permit program for new and existing discharges and sources
(40 CFR 435 Subpart A). The BSEE 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 BSEE District Field Operations Supervisor.

Blowout Preventers

A blowout preventer (BOP) is a complex of choke lines and hydraulic rams mounted atop the well
head that can seal off the casing of a well by remote control at the surface. There are different types of
BOP’s. A pipe ram closes on the drill pipe by pinching it, but it cannot seal on open hole. A blind ram is
a straight-edged rams used to close an open hole. The BOP’s were invented in the early 1920°s and have
been instrumental in ending dangerous, costly, and environmentally damaging oil gushers. The BOP’s
have been required for OCS oil and gas operations from the time offshore drilling began in the late
1940’s. There are two types: ram and annular (also called spherical). Rams were deployed in the 1920’s
and annular preventers in the 1950’s. Rams are designed to seal an open hole by closing the wellbore
with a sharp horizontal motion that may cut through casing or tool strings, as a last resort. An annular
BOP closes around the drill string in a smooth simultaneous upward and inward motion. Both types are
usually used together to create redundancy in a BOP stack. Because BOP’s are important for the safety of
the drilling crew, as well as the rig and the wellbore itself, BOP’s are regularly inspected, tested, and
refurbished. The BOP’s are actuated as a last resort upon imminent threat to the integrity of the well or
the surface rig (Chapter 3.2.2). New regulations for BOP’s were published on October 14, 2010, as
described in Chapter 1.3.1 (Federal Register, 2010b).

Oil-Spill-Response Plans

The BSEE’s responsibilities under the Oil Pollution Act of 1990 (OPA) include spill prevention,
review, and approval of oil-spill-response plans (OSRP’s); 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 BSEE 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 that 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 mobile offshore drilling unit (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 BSEE can grant an exception to this requirement during the BSEE 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 BSEE 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 BSEE-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 BSEE Gulf
of Mexico region. 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
guantities of 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 BSEE on a case-by-case basis
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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 BSEE-required
OSRP. In accordance with 30 CFR 254, 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 cleanup 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 worst-case discharge scenario,
contractual agreements, training and drills, identification of potentially impacted environmental resources
and areas of special economic concern and environmental importance, and strategies for the protection of
these resources and areas. The response plan must provide for response to an oil spill from the 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 BSEE-approved OSRP’s must be reviewed at least every
2 years. In addition, revisions must be submitted to BSEE within 15 days whenever

(1) achange 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.

As a result of the DWH event, although BSEE is not requiring the submission of revised OSRP’s at
this time, the Agency will provide guidance regarding additional information that operators should submit
regarding spill response and surface containment in light of the “worst case” discharge calculations that
are now required by the regulations and as clarified in NTL 2010-NO6, “Information Requirements for
Exploration Plans, Development and Production Plans, and Development Operations Coordination
Documents on the OCS,” which became effective on June 18, 2010. This NTL provides clarification of
the regulations requiring a lessee or operator to submit supplemental information for new or previously
submitted EP’s, development and production plans (DPP’s), or DOCD’s. The required supplemental
information includes the following: (1) a description of the blowout scenario as required by 30 CFR
550.213(g) and 550.243(h); (2) a description of their assumptions and calculations used in determining
the volume of the worst-case discharge required by 30 CFR 550.219(a)(2)(iv) (for EP’s) or 30 CFR
550.250(a)(2)(iv) (for DPP’s and DOCD’s); and (3) a description of the measures proposed that would
enhance the ability to prevent a blowout, to reduce the likelihood of a blowout, and to conduct effective
and early intervention in the event of a blowout, including the arrangements for drilling relief wells and
any other measures proposed. The early intervention methods could actually include the surface and
subsea containment resources that BOEMRE announced in NTL 2010-N10, which states that BOEMRE
will begin reviewing to ensure that the measures are adequate to promptly respond to a blowout or other
loss of well control.

Additionally, to address new improved containment systems, NTL 2010-N10, “Statement of
Compliance with Applicable Regulations and Evaluation of Information Demonstrating Adequate Spill
Response and Well Containment Resources,” became effective on November 8, 2010. This NTL applies
only to operators conducting operations using subsea or surface BOP’s on floating facilities. It clarifies
the regulations that lessees and operators must submit a certification statement signed by an authorized
company official with each application for a well permit, indicating that they will conduct all of their
authorized activities in compliance with all applicable regulations, including the Increased Safety
Measures Regulations at 75 FR 63346. The NTL also informs lessees that BSEE will be evaluating
whether or not each operator has submitted adequate information demonstrating that it has access to and
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can deploy surface and subsea containment resources that would be adequate to promptly respond to a
blowout or other loss of well control. Although the NTL does not provide that operators submit revised
OSRP’s that include this containment information at this time, operators were notified of BSEE’s
intention to evaluate the adequacy of each operator to comply in the operator’s current OSRP; therefore,
there is an incentive for voluntary compliance.

Financial Responsibility

The responsible party for covered offshore facilities (COF’s) must demonstrate oil spill financial
responsibility (OSFR), as required by 30 CFR 253. These regulations implement the OSFR requirements
of Title I of OPA, as amended. Penalties for noncompliance with these requirements are covered at
30 CFR 250.51 and in NTL 2008-NO05, “Guidelines for Qil 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 BSEE 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 Clean Air Act (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 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 BOEM jurisdiction.

For OCS air emission sources located east of 87.5° W. longitude and within 25 mi (40 km) 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 (40 km) from the States’ seaward boundaries, sources are subject to Federal requirements for
Prevention of Significant Deterioration (PSD). 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.

This Agency issued NTL 2009-N11 to clarify that its regulatory authority and the BOEM
implementing regulations in 30 CFR 250 Subpart C apply only to those air emission sources in the Gulf
of Mexico westward 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 EP’s and DOCD’s must include air emissions information
sufficient to determine whether an air quality review is required (30 CFR 550.218 and 550.249). The
BOEM regulations require a review of air quality emissions to determine if the projected emissions from
a facility result in onshore ambient air concentrations above BOEM 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 BOEM so that affected States can
determine potential air quality impacts on their air quality.

The BOEM 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 BOEM
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 action is exempt from further air quality review.
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If exemption levels are exceeded, then the second step requires refined modeling using the Offshore
and Coastal Dispersion (OCD) Model. The results from the OCD Model, the modeled potential onshore
impacts, are compared with BOEM significance levels. If the significance levels are exceeded in an
attainment area, an area that meets the NAAQS, the operator would be required to apply best available
control technology to the emissions source. If the affected area is classified as nonattainment, further
emission reductions or offsets may be required. Projected contributions to onshore pollutant
concentrations are also subject to the same limits as 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 wellbore and to provide sufficient reservoir data for the operator to evaluate
reservoir development options during unloading/testing operations and/or in emergency situations. The
BSEE regulates flaring/venting to minimize the loss of revenue producing natural gas resources. The
BSEE regulations (30 CFR 250) allow, without prior BSEE 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 BSEE. Records must always be prepared by the operator for all flaring/venting, and
justification must be provided for flaring/venting not expressly authorized by BSEE regulations.

Hydrogen Sulfide Contingency Plans

The operator of a lease must request a BSEE area classification for the presence of hydrogen sulfide
(H,S) gas. The BSEE classifies areas for proposed operations as (1) H,S absent, (2) H,S present, or
(3) H2S unknown.

All OCS operators must provide information about potential contact with sour hydrocarbons (contains
H,S) that could result in atmospheric H,S concentrations above 20 parts per million in their exploration or
development plan. If an area is known to contain H,S or is in an area where H,S potential is unknown,
operators are required to file an H,S contingency plan with BSEE. This plan must include the
30 CFR 250 requirements that are intended to ensure workers’ safety at the production facility and
provide contingencies for simultaneous drilling, well-completion, well-workovers, and production
operations. The NTL 2009-G31, “Hydrogen Sulfide (H,S) Requirements,” provides clarification,
guidance, and information regarding BSEE’s H,S regulations at 30 CFR 250.

Archaeological Resources Regulation

Bottom-disturbing operations such as well placement, anchoring, and pipelaying activities can lead to
damage to any resources that reside on and below the seabed, including archaeological resources such as
historic shipwrecks. The archaeological resources regulation at 30 CFR 250.194 and 550.194 grants
authority in certain cases to each BOEM and BSEE Regional Director to require that archaeological
reports be submitted with the EP, DOCD, or DPP where deemed necessary. The technical requirements
of the archaeological resource reports are detailed in NTL 2005-G07, “Archaeological Resource Surveys
and Reports.” If the evidence from the operator’s geophysical survey and/or archaeological report
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 BOEM
Regional Supervisor, Office of Environment, within 48 hours of its discovery.

High-resolution surveys, where required, provide an effective tool that analysts use to identify and
help protect archaeological resources; however, such survey coverage is often not available for all areas
of the GOM, particularly in deeper water where oil and gas activities are increasing and where more
shipwrecks are being identified. As part of the environmental reviews conducted for postlease activities,
available information will be evaluated regarding the potential presence of archaeological resources
within a proposed action area to determine if mitigation is warranted.
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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 BOEM a
consistency certification and necessary data and information for the State to determine that the proposed
activities comply with the enforceable policies of the State’s coastal management program (CMP),
approved by NOAA, and that such activities will be fully consistent with those enforceable policies
(16 U.S.C. 1456(c)(3)(A) and 15 CFR 930.76).

Except as provided in 15 CFR 930.60(a), State agency consistency review begins when the State
receives the OCS plan, consistency certification, and necessary data and information pursuant to 15 CFR
930.76(a) and (b). Only missing information can be used to delay the commencement of State agency
review, and a request for information and data that are not 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 2006-G21, “Regional and Subregional
Oil Spill Response Plans”; NTL 2007-G20, “Coastal Zone Management Program Requirements for OCS
Right-of-Way Pipeline Applications”; NTL 2008-G04, “Information Requirements for Exploration Plans
and Development Operations Coordination Documents”; NTL 2009-G27, “Submitting Exploration Plans
and Development Operations Coordination Documents”; NTL 2010-N06, “Information Requirements for
Exploration Plans, Development and Production Plans, and Development Operations Coordination
Documents on the OCS”; and NTL 2010-N10, “Statement of Compliance with Applicable Regulations
and Evaluation of Information Demonstrating Adequate Spill Response and Well Containment
Resources.”

All of the Gulf States have approved CMP’s. Requirements for the CZM consistency information for
Texas, Louisiana, Mississippi, Alabama, and Florida are given in NTL’s 2006-G21, 2007-G20,
2008-G04, 2009-G27, and 2010-N06. In accordance with the requirements of 15 CFR 930.76, the
BOEM’s Gulf of Mexico OCS Region sends copies of an OCS plan, including the consistency
certification and other necessary data and information, to the designated State CMP agency by receipted
mail or other approved communication. If no State-agency objection is submitted by the end of the
consistency review period, BOEM shall presume consistency concurrence by the State (15 CFR
930.78(b)). The BOEM can require modification of a plan.

If BOEM receives a written consistency objection from the State, BOEM 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.

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 or required under the authority of 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, oil and gas well completions, oil-spill response plans,
pollution-control equipment, and specifications for platform/structure designs. The BSEE 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 BSEE 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. The BAST requirement is applicable to equipment and
procedures that, upon failure, would have a significant effect on safety, health, or the environment, unless
benefits clearly do not justify the cost (30 CFR 550.107(c) and (d)).
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The BAST concept is addressed in the BSEE, Gulf of Mexico 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 BSEE 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 BSEE
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 BSEE 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.

Production Facilities

The BSEE’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 separator
and treatment tanks, 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, BSEE has outlined well control and production safety
training program requirements for lessees operating on the OCS. The goal of the regulation (30 CFR
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
its employees are trained to competently perform their assigned well control and production safety duties.
The lessee must also verify that its employees understand and can perform the assigned duties.

The mandatory Drilling Well-Control Training Program was instituted by this Agency 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, BSEE 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 created this Agency’s 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 are often required to be embedded into or placed onto the seafloor around activity areas. In
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compliance with Section 22 of BSEE’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 1 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.

Chapter 1.5 describes regulations, reporting guidelines, and specific mitigation measures developed
through consultation, pursuant to Section 7 of the ESA and the MMPA, concerning potential impacts on
endangered and threatened species associated with explosive severance activities conducted during the
structure-removal operations. All of the current terms and conditions of structure and well removal
activities are outlined in NTL 2010-G05, “Decommissioning Guidance for Wells and Platforms,” which
became effective on October 15, 2010.

Marine Protected Species NTL’s

Three NTL’s that were issued in 2007 advise operators of measures designed to reduce impacts to
Marine Protected Species: NTL 2007-G02, “Implementation of Seismic Survey Mitigation Measures and
Protected Species Observer Program”; NTL 2007-G03, “Marine Trash and Debris Awareness and
Elimination”; and NTL 2007-G04, “Vessel Strike Avoidance and Injured/Dead Protected Species
Reporting.” The provisions outlined in these NTL’s apply to all existing and future oil and gas operations
in the Gulf of Mexico OCS.

The NTL 2007-G02, “Implementation of Seismic Survey Mitigation Measures and Protected Species
Observer Program,” provides guidance to protect marine mammals and sea turtles during seismic
operations. This NTL clarifies how operators should implement seismic survey mitigation measures,
including ramp-up procedures, the use of a minimum sound source, airgun testing, and protected species
observation and reporting. The measures contained in this NTL apply to all on-lease surveys conducted
under 30 CFR 250 and to all off-lease surveys conducted under 30 CFR 251.

The NTL 2007-G03, “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 the International Convention
for the Prevention of Pollution from Ships (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 2007-G03 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 outlined in the NTL) and
(2) receiving an explanation from the lessee company’s management that emphasizes their commitment
to the NTL’s provisions. 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 BSEE by January 31 of each year.

The NTL 2007-G04, “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
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addition, if it was the operator’s vessel that collided with a protected species, BSEE must be notified
within 24 hours of the strike.

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 it 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 a RTR
program to coincide with their respective States’ Artificial Reef Plan. 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, which is
put toward the State’s artificial reef program. Since the inception of the RTR program, more than
400 retired platforms have been donated and used as reefs in the Gulf of Mexico.

1.6. OTHER OCS-RELATED ACTIVITIES

The BOEM and the BSEE have 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
activities, and regulatory enforcement. The BOEM also participates in industry research efforts and
forums.

Environmental Studies Program

The Environmental Studies Program (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 Gulf of Mexico OCS natural gas and oil program.
As a part of the ESP, the Gulf of Mexico OCS Region has funded more than 875 completed or ongoing
environmental studies. The types of studies funded include

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

o literature review and studies of the physical, chemical, and biological environment of
deep water >300 m (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 Gulf of Mexico OCS Region’s studies published from 2006 to the present is presented in
Appendix H. Studies completed since 1974 will be available on the BOEM, Gulf of Mexico OCS
Region’s Internet website under “Environmental Stewardship, Environmental Studies.” The BOEM'’s
Environmental Studies Program Information System (ESPIS) provides immediate access to all completed
BOEM studies. The ESPIS is a searchable, web-based, full-text retrieval system allowing users to view
online or to download the complete text of any completed ESP report. A complete list of all ongoing
Gulf of Mexico OCS Region studies is available on the BOEM Internet website. 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 websites.
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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 BOEM’s Gulf of Mexico OCS
Region analysts to prepare this document. While not all of the Gulf of Mexico OCS Region’s studies are
specifically referenced in this document, they were used by analysts as input into their analyses. The
information in ESP studies is also used by decisionmakers to manage and regulate exploration,
development, and production activities on the OCS.

Technology Assessment & Research Program

The Technology 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 BSEE regulations, rules, and
operational guidelines ensure the use of BAST (Chapter 1.5, “New and Unusual
Technology”).

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

Memoranda 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
an MOU, previously called a Cooperating Agency Agreement. The Agreement details the responsibilities
of each participating agency. The BOEM, as lead agency, has requested other Federal agencies to
become cooperating agencies while other agencies have requested BOEM 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 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. Consultation and coordination
activities for this EIS are described in Chapter 5.
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Memorandum of Understanding and Memoranda of Agreements between MMS
(BOEM/BSEE) and USCG

Since BSEE 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 the OCSLA, as amended, and OPA. 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. 1—Agency
Responsibilities, between BSEE and USCG, dated September 30, 2004, further clarifies the technical and
process section of the BSEE/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, BSEE has established a full-time position within the
Office of Offshore Regulatory Programs to provide liaison between the agencies.

Generally, the MOU identifies BSEE 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 USCG. These include, among others, design of vessels, their sea-keeping
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, this Agency 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 BSEE), OSFR (i.e.,
BSEE determines and provides OSFR-related information to USCG upon request), oil-spill preparedness
and response planning (i.e., BSEE requires responsible parties to maintain approved oil-spill-response
plans consistent with Area Contingency Plans and the National Contingency Plan), 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., BSEE 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 subsystems, and coordinates with other agencies as appropriate).

On April 18, 2005, this Agency and USCG met to identify MOA’s that needed to be developed and to
prioritize work. The following subject areas were selected: () civil penalties; (b) incident investigations;
(c) offshore security; (d) oil-spill planning, preparedness, and response; (e) deepwater ports; (f) digital
databases; (g) MODU'’s; (h) fixed platforms; (i) floating platforms; (j) floating, production, storage, and
offloading units (FPSQO’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-OCS-02 was approved on
September 12, 2006. The Oil Discharge Planning, Preparedness, and Response MOA-OCS-03 became
effective on May 23, 2009, and the Incident Investigation MOA-OCS-03 became effective on March 27,
20009.
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2. ALTERNATIVES INCLUDING THE PROPOSED ACTIONS

2.1. MULTISALE NEPA ANALYSIS

As authorized under 40 CFR 1502.4, one EIS is allowed to analyze related or similar proposals. This
EIS addresses five areawide oil and gas lease sales in the WPA and five areawide oil and gas lease sales
in the CPA of the Gulf of Mexico OCS (Figure 1-1), as scheduled in the proposed Outer Continental
Shelf Oil and Gas Leasing Program: 2012-2017 (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 229, 233,
238, 246, and 248; and a CPA proposed action is representative of proposed CPA Lease Sales 227, 231,
235, 241, and 247. Each proposed action includes existing regulations and lease stipulations. This EIS
will be the only NEPA document prepared for proposed WPA Lease Sale 229 and proposed CPA Lease
Sale 227. An additional NEPA review will be conducted for each subsequent proposed lease sale in the
5-Year Program.

The Multisale EIS approach is intended to focus the 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 proposed WPA Lease Sale 229 and proposed
CPA Lease Sale 227. An additional NEPA review (an environmental assessment (EA), or if determined
necessary, a supplemental EIS) will be conducted prior to each of the eight 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 Multisale 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 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 a Supplemental EIS
(40 CFR 1502.9). Some of the factors that could justify a Supplemental EIS 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 Multisale EIS is no
longer deemed adequate.

If a Supplemental EIS is necessary, it will also tier from this Multisale EIS and will summarize and
incorporate the material by reference. The analysis will focus on addressing the new issue(s) and/or
concern(s) that were noted in the EA. The Supplemental EIS will include a discussion of the purpose of
the Supplemental EIS, a description of the proposed action and alternatives, a comparison of the proposed
alternatives, a description of the affected environment, potentially affected resources, an analysis of new
impacts, and new information not addressed in the Multisale EIS. The Supplemental EIS will also
include an updated discussion of associated BOEM coordination and consultations.
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2.2. ALTERNATIVES, MITIGATING MEASURES, AND ISSUES
2.2.1. Alternatives

2.2.1.1. Alternatives for Proposed Western Planning Area Lease Sales 229, 233,
238, 246, and 248

Alternative A—The Proposed Action: This is BOEM’s preferred alternative. 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 former Western Gap and are within
1.4 nmi north of the continental shelf boundary between the U.S. and Mexico.

The WPA sale area encompasses about 28.6 million ac. Approximately 21.2 million ac of the WPA
sale area is currently unleased. The estimated amount of resources projected to be developed as a result
of the proposed WPA lease sale is 0.116-0.200 BBO and 0.538-0.938 Tcf of gas (Table 3-1).

Alternative B—The Proposed Action 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 action (Alternative A), with the exception of any unleased blocks subject to
the Topographic Features Stipulation.

Alternative C—No Action: This is the cancellation of a proposed WPA lease sale. The opportunity
for development of the estimated 0.116-0.200 BBO and 0.538-0.938 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 WPA lease sale would not occur or would be postponed. This is also analyzed
in the EIS for the 5-Year Program on a nationwide programmatic level.

Alternatives Considered but Not Analyzed

Limit Leasing to Shallow Waters

During scoping for the 2012-2017 5-Year Program, BOEMRE received comments stating opposition
to drilling in deep waters and requesting that we consider an alternative that would limit leasing to
shallow waters. One person who commented supported drilling in water depths <1,000 ft (305 m) but not
at greater depths. The 1,000-ft (305-m) depth has been often used in the past when referring to deep
water. It appears that the person offering the comment is requesting such a leasing alternative due to
concerns regarding the risks of blowouts and oil spills from drilling in deep water versus drilling at
shallower depths. Such concerns have been heightened since the DWH event.

Blowouts are a subset of “loss of well control” events that BOEM tracks. The current definition for
loss of well control is as follows:

e uncontrolled flow of formation or other fluids (the flow may be to an exposed
formation [an underground blowout] or at the surface [a surface blowout]);

e uncontrolled flow through a diverter; and/or

o uncontrolled flow resulting from a failure of surface equipment or procedures.

Not all loss of well control events result in blowouts as defined above; not all events may result in a
release to the human environment. In common usage, a blowout is thought of as a release to the human
environment. Blowouts and spills occur in both shallow and deepwater drilling environments. Table 2-1
shows the most recent loss of well control statistics from 2006 to 2010 by water depth. Of the 27 total
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incidents, only 6 occurred in water depths >500 ft (152 m); that is, 21 of 27 loss of well control incidents
(77%) occurred in water depths <500 ft (152 m).

Table 2-2 shows the number of wells drilled, the number of blowout incidents, and blowout rates by
water depth. From 1992 to 2006, 39 blowouts occurred at a rate of one blowout for every 387 wells
drilled (10%). Between 1992 and 2006 most blowouts (33 out of 39, or 84%) occurred during well
drilling in water depths <500 ft (152 m) deep (Table 2-2; Izon et al., 2007, Table 1).

In this section, blowouts are considered synonymous with a “loss of well control” event. The number
of blowouts reported to BOEM is down from the previous 21-year period (1971-1991), where
87 blowouts occurred at a rate of one blowout for every 246 wells drilled (35%). Between 1971 and 1991
most blowouts (77 out of 87, or 89%) occurred during well drilling in water depths <500 ft (152 m)
(Table 2-2; Danenberger, 1993, Table 1).

Table 2-2 identifies loss of well control incidents, as BOEM currently tracks, i.e., blowouts per wells
drilled (lzon et al.,2007; Danenberger, 1993). Table 2-2 shows a strong trend to incidents in shallow
water. The perception that shallow-water drilling is somehow safer is not borne out by the data.

The potential environmental impacts associated with blowouts varies depending on the location,
duration, and water depth of the incident, as well as whether or not the blowout results in the release of
gas, oil, or both. The most serious of all impacts, human injury or fatality, can occur with blowouts,
regardless of water depth. As evidence of an improved trend in safety, only one fatality and two injuries
related to blowouts occurred from 1992 to 2006, compared with 25 fatalities and 61 injuries for the 1971-
1991 time period.

With respect to oil spills, the potential for a blowout to result in a large oil spill may be greater in
deep water than in shallow water because BOEM resource assessment studies show a higher probability
of large oil reservoirs being discovered in deep water as compared with shallow water. It is believed that
most of the largest GOM oil reservoirs in shallow water areas at drill depths of <15,000 ft (4,572 m)
beneath the seafloor have been identified. Large undiscovered hydrocarbon reservoirs are still thought to
exist in the shallow water areas of the CPA and WPA; however, results taken from BOEM’s most recent
resource assessment study and a review of the more recent shallow-water drilling and leasing activity
suggest that future discoveries of large reservoirs in the shallow water areas of the GOM are likely to
exist at drilling depths >15,000 ft (4,572 m) below the seafloor where geologic conditions are more
favorable for natural gas reservoirs to exist than oil reservoirs. It is important to note, however, that the
Ixtoc spill in 1979 in Mexico’s Bay of Campeche spilled 3.3 million bbl of oil over a period of 290 days;
that spill occurred in only 164 ft of water.

In recent years, deepwater drilling to depths beneath the seafloor (~30,000 ft) is occurring on the shelf
in very shallow waters. At such depths, very high temperatures (HT) and high pressures (HP) are
encountered. The so called HTHP drilling environment is a challenge to the basic metallurgy of
equipment as well as to the ability to operate it from the surface that constitutes a serious blowout risk. In
summary, there is some level of risk associated with drilling, regardless of water depth that is not lessened
by simply operating in shallower water.

A deepwater spill would generally occur farther from shore than a shallow-water spill. Although it
may be more difficult to respond to and cleanup a deepwater spill, it would also take longer for oil to
reach sensitive coastal habitats. It is also more likely that dispersants would be applied to deepwater,
offshore spills, thereby reducing the potential for onshore impacts. Distance from shore is a proxy
measure for residence time that a spill remains at sea; the farther from shore generally the longer it takes
for currents and waves to carry it to shore. From the moment oil is released at sea, it begins to weather
and degrade. A shallow-water spill would occur closer to shore. Although it would be easier to respond
to and cleanup a spill in shallow water, it would take less time for the initial spill and remaining oil to
reach the shore.

The key to managing risk, however, is not to limit leasing in deep versus shallow waters (or vice-
versa). The key to managing risk is to implement a rigorous regulatory regime to ensure that postlease
drilling activities are conducted in a safe manner. The BOEM has implemented a suite of regulatory
changes following the DWH event. These are discussed in detail in Chapters 1.3.1 and 3.2.2. The
appropriate time to conduct detailed geophysical and engineering reviews, which would identify risks, is
at the postlease stage when exploration and development plans are submitted to BOEM for review. It is
at this stage that detailed information regarding the specific proposed action is available for review,
including reservoir characteristics, infrastructure designs, and features to ensure safety and reduce
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environmental risk. As a result of BOEM’s review, modifications to these individual plans to increase
safety and to reduce the potential for accidental events should be made conditions of plan approval by
BOEM and should be followed up by rigorous inspection and enforcement activities.

The need for the WPA and CPA proposed actions (10 areawide lease sales in the GOM; 5 each in the
WPA and CPA) is to further the orderly development of OCS resources. The U.S. consumed 19.5 million
bbl of oil per day in 2009 (USDOE, Energy Information Administration, 2010a). Altogether, net imports
of crude oil and petroleum products (imports minus exports) accounted for 51 percent of our total
petroleum consumption in 2009. The U.S. crude oil imports stood at 9.0 million bbl per day in 2009.
Increased domestic production is needed to reduce our dependency on foreign oil.

To exclude deepwater areas in the GOM from potential oil and gas exploration and development
would not achieve the desired goal of reducing risk in the search for offshore oil and gas resources. The
purpose and need for the oil and gas leasing program is to help meet the Nation’s energy needs by
developing those resources in a manner consistent with environmental protection and the laws and
policies of affected States. Over the last 20 years, leasing, drilling, and production has moved steadily
into deeper waters. As of July 6, 2011, there were approximately 6,141 active leases on the Gulf of
Mexico OCS in water depths >1,000 ft (305 m).

A shallow-water only lease sale would result in a scenario where there would be little to no change in
the assessment of potential environmental damage and safety concerns on the OCS; however, there would
be significant adverse effects to the economic benefits of a shallow-water only lease sale. Not offering
deepwater OCS blocks in a sale or a few sales would indeed reduce the exploration and development
(E&D) activity on blocks leased in those sales, but the cumulative (all leases) effect on E&D activity in
the GOM would not change very much, if at all. This because the E&D activity that would have been
focused on any deepwater blocks leased in a typical areawide lease sale would simply be refocused to the
more than 4,000 undrilled leases currently held by industry in the deepwater GOM today. However,
attention to currently held leases does not ensure that these leases will be drilled. The undrilled leases
held by the oil and gas industry provide an exploration prospect portfolio from which a company can
decide which prospect best fits into their exploratory drilling strategy, which for large, integrated
operators exist in an inventory of worldwide prospects. The strategy is, in part, based on risk tolerance
and expected rate of return on investment. Essentially, a company will drill the best prospect in their
worldwide portfolio. Companies active in the GOM continuously explore for new prospects to add to
their portfolio by acquiring and interpreting geophysical, geological, and engineering data, and leasing
availability of OCS blocks at BOEM lease sales, which until recently, were held on a regular basis.

A hiatus in lease offerings of a year or two and the extension of certain lease terms on existing leases,
coupled with a significant downturn in exploration drilling, has not degraded the quality or quantity of
company exploration portfolios and will therefore not detract companies from resuming drilling activity
in the GOM once the full opportunity to drill is offered. However, over time this cannot be sustained. If
none of the 10 proposed lease sales in the 2012-2017 5-Year Program included deepwater OCS blocks, a
downturn in cumulative E&D activity would be realized.

In addition, if BOEM were to offer new leases only in shallow-water areas of the GOM, it is likely
that there may be a slight, possibly even measurable, increase in leasing and E&D activity in the shallow-
water areas of the GOM. This may result in a greater number of platforms, wells drilled, and miles of
pipeline installed closer to shore and closer to sensitive environmental resources along the Gulf Coast.

Based on the information presented above, BOEM has determined that an alternative that would
allow leasing only in shallow water will not decrease the risk associated with deepwater drilling, may
place coastal resources at increased risk, and may be detrimental to the recovery of OCS oil and gas
resources in the long term. It does not meet the purpose and need for the WPA and CPA proposed actions
and, therefore, it has not been retained for detailed analysis in this EIS.

2.2.1.2. Alternatives for Proposed Central Planning Area Lease Sales 227, 231,
235, 241, and 247
Alternative A—The Proposed Action: This is BOEM’s preferred alternative. This alternative would

offer for lease all unleased blocks within the CPA for oil and gas operations (Figure 2-1), with the
following exceptions:
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(1) blocks that were previously included within the Gulf of Mexico’s EPA and are within
100 mi (161 km) of the Florida coast;

(2) blocks east of the Military Mission line (86 degrees, 41 minutes West longitude)
under an existing moratorium until 2022, as a result of the Gulf of Mexico Energy
Security Act of 2006 (December 20, 2006);

(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 former Western Gap and are within
1.4 nmi north of the continental shelf boundary between the U.S. and Mexico.

The proposed CPA lease sale area encompasses about 63 million ac of the total CPA area of
66.45 million ac. As of November 2011, about 38.6 million ac of the CPA sale area are currently
unleased. The estimated amount of resources projected to be developed as a result of a proposed CPA
lease sale is 0.460-0.894 BBO and 1.939-3.903 Tcf of gas (Table 3-1).

Alternative B—The Proposed Action 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 action (Alternative A), with the exception of any unleased blocks subject to
the Topographic Features Stipulation.

Alternative C—No Action: This alternative is the cancellation of a proposed CPA lease sale. The
opportunity for development of the estimated 0.460-0.894 BBO and 1.939-3.903 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 CPA lease sale would not occur or would be postponed.
This is also analyzed in the EIS for the 5-Year Program on a nationwide programmatic level.

Alternatives Considered but Not Analyzed

Limit Leasing to Shallow Waters

During scoping for the 2012-2017 5-Year Program, BOEMRE received comments indicating
opposition to drilling in deep waters and requests that we consider an alternative that would limit leasing
to shallow waters. One person who commented supported drilling in water depths <1,000 ft (305 m) but
not at greater depths. The 1,000-ft (305-m) depth has been often used in the past when referring to deep
water. It appears that the person offering the comment is requesting such a leasing alternative due to
concerns regarding the risks of blowouts and oil spills from drilling in deep water versus drilling at
shallower depths. Such concerns have been heightened since the DWH event.

Blowouts are a subset of “loss of well control” events that BOEM tracks. The current definition for
loss of well control is as follows:

o uncontrolled flow of formation or other fluids (the flow may be to an exposed
formation [an underground blowout] or at the surface [a surface blowout]);

o uncontrolled flow through a diverter; and/or
e uncontrolled flow resulting from a failure of surface equipment or procedures.

Not all loss of well control events result in blowouts as defined above; not all events may result in a
release to the human environment. In common usage, a blowout is thought of as a release to the human
environment. Blowouts and spills occur in both shallow and deepwater drilling environments. Table 2-1
shows the most recent loss of well control statistics from 2006 to 2010 by water depth. Of the 27 total
incidents, only 6 occurred in water depths >500 ft (152 m); that is, 21 of 27 loss of well control incidents
(77%) occurred in water depths <500 ft (152 m).

Table 2-2 shows the number of wells drilled, the number of blowout incidents, and blowout rates by
water depth. From 1992 to 2006, 39 blowouts occurred at a rate of one blowout for every 387 wells
drilled (10%). Between 1992 and 2006 most blowouts (33 out of 39, or 84%) occurred during well
drilling in water depths <500 ft (152 m) deep (Table 2-2; Izon et al., 2007, Table 1).
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In this section, blowouts are considered synonymous with a “loss of well control” event. The number
of blowouts reported to BOEM is down from the previous 21-year period (1971-1991), where
87 blowouts occurred at a rate of one blowout for every 246 wells drilled (35%). Between 1971 and 1991
most blowouts (77 out of 87, or 89%) occurred during well drilling in water depths <500 ft (152 m)
(Table 2-2; Danenberger, 1993, Table 1).

Table 2-2 identifies loss of well control incidents, as BOEM currently tracks, i.e., the blowouts and
per wells drilled (Izon et al. (2007; Danenberger, 1993). Table 2-2 shows a strong trend to incidents in
shallow water. The perception that shallow-water drilling is somehow safer is not borne out by the data.

The potential environmental impacts associated with blowouts varies depending on the location,
duration, and water depth of the incident, as well as whether or not the blowout results in the release of
gas, oil, or both. The most serious of all impacts, human injury or fatality, can occur with blowouts,
regardless of water depth. As evidence of an improved trend in safety, only one fatality and two injuries
related to blowouts occurred from 1992 to 2006, compared with 25 fatalities and 61 injuries for the 1971-
1991 time period.

With respect to oil spills, the potential for a blowout to result in a large oil spill may be greater in
deep water than in shallow water because BOEM resource assessment studies show a higher probability
of large oil reservoirs being discovered in deep water as compared with shallow water. It is believed that
most of the largest GOM oil reservoirs in shallow water areas at drill depths of <15,000 ft (4,572 m)
beneath the seafloor have been identified. Large undiscovered hydrocarbon reservoirs are still thought to
exist in the shallow water areas of the CPA and WPA; however, results taken from BOEM’s most recent
resource assessment study and a review of the more recent shallow-water drilling and leasing activity
suggest that future discoveries of large reservoirs in the shallow water areas of the GOM are likely to
exist at drilling depths >15,000 ft (4,572 m) below the seafloor where geologic conditions are more
favorable for natural gas reservoirs to exist than oil reservoirs. It is important to note, however, that the
Ixtoc spill in 1979 in Mexico’s Bay of Campeche spilled 3.3 million bbl of oil over a period of 290 days;
that spill occurred in only 164 ft of water.

In recent years, deepwater drilling to depths beneath the seafloor (~30,000 ft) is occurring on the shelf
in very shallow waters. At such depths, very high temperatures (HT) and high pressures (HP) are
encountered. The so called HTHP drilling environment is a challenge to the basic metallurgy of
equipment as well as to the ability to operate it from the surface that constitutes a serious blowout risk. In
summary, there is some level of risk associated with drilling, regardless of water depth that is not lessened
by simply operating in shallower water.

A deepwater spill would generally occur farther from shore than a shallow-water spill. Although it
may be more difficult to respond to and cleanup a deepwater spill, it would also take longer for oil to
reach sensitive coastal habitats. It is also more likely that dispersants would be applied to deepwater,
offshore spills, thereby reducing the potential for onshore impacts. Distance from shore is a proxy
measure for residence time that a spill remains at sea; the farther from shore generally the longer it takes
for currents and waves to carry it to shore. From the moment oil is released at sea, it begins to weather
and degrade. A shallow-water spill would occur closer to shore. Although it would be easier to respond
to and cleanup a spill in shallow water, it would take less time for the initial spill and remaining oil to
reach the shore.

The key to managing risk, however, is not to limit leasing in deep versus shallow waters (or vice-
versa). The key to managing risk is to implement a rigorous regulatory regime to ensure that postlease
drilling activities are conducted in a safe manner. The BOEM has implemented a suite of regulatory
changes following the DWH event. These are discussed in detail in Chapters 1.3.1 and 3.2.2. The
appropriate time to conduct detailed geophysical and engineering reviews, which would identify risks, is
at the postlease stage when exploration and development plans are submitted to BOEM for review. It is
at this stage that detailed information regarding the specific proposed action is available for review,
including reservoir characteristics, infrastructure designs, and features to ensure safety and reduce
environmental risk. As a result of BOEM’s review, modifications to these individual plans to increase
safety and to reduce the potential for accidental events should be made conditions of plan approval by
BOEM and should be followed up by rigorous inspection and enforcement activities.

The need for the WPA and CPA proposed actions (10 areawide lease sales in the GOM; 5 each in the
WPA and CPA\) is to further the orderly development of OCS resources. The U.S. consumed 19.5 million
bbl of oil per day in 2009 (USDOE, Energy Information Administration, 2010a). Altogether, net imports
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of crude oil and petroleum products (imports minus exports) accounted for 51 percent of our total
petroleum consumption in 2009. The U.S. crude oil imports stood at 9.0 million bbl per day in 2009.
Increased domestic production is needed to reduce our dependency on foreign oil.

To exclude deepwater areas in the GOM from potential oil and gas exploration and development
would not achieve the desired goal of reducing risk in the search for offshore oil and gas resources. The
purpose and need for the oil and gas leasing program is to help meet the Nation’s energy needs by
developing those resources in a manner consistent with environmental protection and the laws and
policies of affected States. Over the last 20 years, leasing, drilling, and production has moved steadily
into deeper waters. As of July 6, 2011, there were approximately 6,141 active leases on the Gulf of
Mexico OCS in water depths >1,000 ft (305 m).

A shallow-water only lease sale would result in a scenario where there would be little to no change in
the assessment of potential environmental damage and safety concerns on the OCS; however, there would
be significant adverse effects to the economic benefits of a shallow-water only lease sale. Not offering
deepwater OCS blocks in a sale or a few sales would indeed reduce the E&D activity on blocks leased in
those sales, but the cumulative (all leases) effect on E&D activity in the GOM would not change very
much, if at all. This because the E&D activity that would have been focused on any deepwater blocks
leased in a typical areawide lease sale would simply be refocused to the more than 4,000 undrilled leases
currently held by industry in the deepwater GOM today. However, attention to currently held leases does
not ensure that these leases will be drilled. The undrilled leases held by the oil and gas industry provide
an exploration prospect portfolio from which a company can decide which prospect best fits into their
exploratory drilling strategy, which for large, integrated operators exist in an inventory of worldwide
prospects. The strategy is, in part, based on risk tolerance and expected rate of return on investment.
Essentially, a company will drill the best prospect in their worldwide portfolio. Companies active in the
GOM continuously explore for new prospects to add to their portfolio by acquiring and interpreting
geophysical, geological, and engineering data, and leasing availability of OCS blocks at BOEM lease
sales, which until recently, were held on a regular basis.

A hiatus in lease offerings of a year or two and the extension of certain lease terms on existing leases,
coupled with a significant downturn in exploration drilling, has not degraded the quality or quantity of
company exploration portfolios and will therefore not detract companies from resuming drilling activity
in the GOM once the full opportunity to drill is offered. However, over time this cannot be sustained. If
none of the 10 proposed lease sales in the 2012-2017 5-Year Program included deepwater OCS blocks, a
downturn in cumulative E&D activity would be realized.

In addition, if BOEM were to offer new leases only in shallow-water areas of the GOM, it is likely
that there may be a slight, possibly even measurable, increase in leasing and E&D activity in the shallow-
water areas of the GOM. This may result in a greater number of platforms, wells drilled, and miles of
pipeline installed closer to shore and closer to sensitive environmental resources along the Gulf Coast.

Based on the information presented above, BOEM has determined that an alternative that would
allow leasing only in shallow water will not decrease the risk associated with deepwater drilling, may
place coastal resources at increased risk, and may be detrimental to the recovery of OCS oil and gas
resources in the long term. It does not meet the purpose and need for the WPA and CPA proposed actions
and, therefore, it has not been retained for detailed analysis in this EIS.

2.2.2. Mitigating Measures

The NEPA process is intended to help public officials make decisions that are based on an
understanding of environmental consequences and to take actions that protect, restore, and enhance the
environment. Agencies are required to identify and include in the alternative chosen relevant and
reasonable mitigation measures that could improve the action. Section 1508.20 of the CEQ regulations
define mitigation as

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

e Minimization—Minimizing impacts by limiting the intensity or magnitude of the
action and its implementation.
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o Restoration—Rectifying the impact by repairing, rehabilitating, or restoring the
affected environment.

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

o Compensation—Compensating 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 Multisale EIS were developed as a
result of numerous scoping efforts for the continuing OCS Program in the Gulf of Mexico. Four lease
stipulations (described in Chapter 2.3.1.3) are proposed for WPA Lease Sales 229, 233, 238, 246, and
248—the Topographic Features Stipulation, the Military Areas Stipulation, the Protected Species
Stipulation, and the Law of the Sea Convention Royalty Payment Stipulation. The Naval Mine Warfare
Area Stipulation is no longer applicable to the proposed WPA lease sale area by memorandum dated
April 3, 2009, from the Department of the Navy. Eight lease stipulations (described in Chapter 2.4.1.3)
are proposed for the CPA Lease Sales 227, 231, 235, 241, and 247—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; the Protected
Species Stipulation; and the Law of the Sea Convention Royalty Payment Stipulation. The Law of the
Sea Convention Royalty Payment Stipulation is applicable to the proposed WPA and CPA lease sales
even though it is not an environmental or military stipulation.

These measures will be considered for adoption by the ASLM, under authority delegated by the
Secretary of the Interior. The analysis of any stipulations for 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 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
ROD for that lease sale. Mitigating 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 result from a lease sale, will undergo a NEPA review, and additional
project-specific mitigations applied as conditions of plan approval. The BSEE 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 those conditions, stipulations, and mitigating measures.

2.2.2.2. Existing Mitigating Measures

This section discusses mitigating measures that would be applied by BOEM. Mitigating measures
have been proposed, identified, evaluated, or developed through previous BOEM 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 (e.g., exploration and development plans, pipeline applications, and structure-removal
applications) go through rigorous BOEM review and approval to ensure compliance with established laws
and regulations. Existing mitigating measures must be incorporated and documented in plans submitted
to BOEM. Operational compliance of the mitigating measures is enforced through BSEE’s onsite
inspection program.

Mitigating measures are a standard part of BOEM’s program to ensure that the operations are always
conducted in an environmentally sound manner (with an emphasis on minimizing any adverse impact of
routine operations on the environment). For example, certain measures ensure site clearance, and survey
procedures are carried out to determine potential snags to commercial fishing and avoidance of
archaeological sites and biologically sensitive areas such as pinnacles, topographic features, and
chemosynthetic communities.

Some BOEM-identified mitigating measures are incorporated into OCS operations through
cooperative agreements or efforts with industry and State and Federal agencies. These mitigating
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measures include NMFS’s Observer Program to protect marine mammals and sea turtles during explosive
removals, labeling operational supplies to track possible sources of debris or equipment loss, development
of methods of pipeline landfall to eliminate impacts to beaches or wetlands, and beach cleanup events.

Site-specific mitigating measures are also applied by BOEM during plan and permit reviews. The
BOEM realized that many of these site-specific mitigations were recurring and developed a list of
“standard” mitigations. There are currently over 120 standard mitigations. The wording of a standard
mitigation is developed by BOEM in advance and may be applied whenever conditions warrant. Standard
mitigation text is revised as often as is necessary (e.g., to reflect changes in regulatory citations,
agency/personnel contact numbers, and internal policy). Site-specific mitigation “categories” include the
following: air quality; archaeological resources; artificial reef material; chemosynthetic communities;
Flower Garden Banks; topographic features; hard bottoms/pinnacles; military warning areas and Eglin
Water Test Areas (EWTA’s); hydrogen sulfide; drilling hazards; remotely operated vehicle surveys;
geophysical survey reviews; and general safety concerns. Site-specific mitigation “types” include the
following:  advisories; conditions of approval; hazard survey reviews; inspection requirements;
notifications; post-approval submittals; and safety precautions. In addition to standard mitigations,
BOEM may also apply nonrecurring mitigating measures that are developed on a case-by-case basis.

The BOEM is continually revising applicable mitigations to allow the Gulf of Mexico Region to more
easily and routinely track mitigation compliance and effectiveness. A primary focus of this effort is
requiring post-approval submittal of information within a specified timeframe or after a triggering event
(e.g., end of operations reports for plans, construction reports for pipelines, and removal reports for
structure removals).

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 the present conditions for each issue to the actions related to a proposed action.

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;

o the relevant resource/activity was identified through agency expertise, 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 associated with the OCS Program; a reasonable probability of an interaction
between the resource/activity and impact-producing factor should exist; or

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

2.2.3.1. Issues to be Analyzed

The following issues relate to potential impact-producing factors 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, including the
DWH event, 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.
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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 past hurricane activity 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 from years of scoping
include impacts on employment, population fluctuations, effects on land use impacts to low-income or
minority populations, and cultural impacts.

OCS QOil and Gas Infrastructure: Specific issues were damage to offshore infrastructure by tropical
storms and the vulnerability of offshore infrastructure to damage from future storms.

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 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 4.1-4.5 address the issues and
concerns identified above under the following resource topics:
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Air Quality

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

Archaeological Resources (Historic and
Prehistoric)

Coastal Barrier Beaches and Associated
Dunes

Coastal and Marine Birds

Commercial Fishing

Deepwater Benthic Communities
(Chemosynthetic and
Nonchemosynthetic)

Diamondback Terrapins

Fish Resources and Essential Fish
Habitat

Human Resources and Land Use
(Land Use and Infrastructure,
Demographics, Economic Factors,
and Environmental Justice)

Live Bottoms (Pinnacle Trend and
Low Relief)

Marine Mammals

Recreational Fishing

Recreational Resources

Sargassum

Sea Turtles

Seagrass Communities

Soft-Bottom Benthic Communities

Topographic Features

Water Quality (Coastal and Offshore)

Gulf Sturgeon Wetlands

2.2.3.2. Issues Considered but Not Analyzed

As previously noted, the CEQ 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 this
Multisale EIS for the proposed 2012-2017 WPA and CPA lease sales. After careful evaluation and study,
the following categories were considered not to be significant issues related to a proposed action or 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 BOEM’s 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
action. Such comments are forwarded to the appropriate program offices for their consideration.
Programmatic issues including expansion of the sale area, administrative boundaries, and royalty relief
have been considered in the preparation of the EIS for the 5-Year Program.

Revenue Sharing

A number of comments were received on previous EIS’s 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 Louisiana Highway 1
(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
U.S. Congress or the Department of the Interior, and their guiding regulations, statutes, and laws.

On October 1, 2010, the revenue collection function of BOEMRE became the independent Office of
Natural Resource Revenue (ONRR). The ONRR 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. With the enactment of GOMESA, the Gulf producing States (i.e., Texas, Louisiana,
Mississippi, and Alabama) and their coastal political subdivisions (CPS’s) were granted an increased
share of offshore oil and gas revenue. Beginning in FY 2007, and thereafter, Gulf producing States and
their CPS’s received 37.5 percent of the qualified OCS revenue from new leases issued in the 181 Area in
the EPA and the 181 South Area. Beginning in FY 2016, and thereafter, Gulf producing States and their
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CPS’s will receive 37.5 percent and the Land and Water Conservation Fund will receive 12.5 percent of
qualified OCS revenue from new leases in the existing areas available for leasing, subject to a
$500 million cap. The remaining 50 percent of qualified OCS revenues and revenues exceeding the
$500 million cap will be distributed to the U.S. Treasury.

The socioeconomic benefits and impacts to local communities are analyzed in Chapters 4.1.1.20 and
4.2.1.23.

2.3. PROPOSED WESTERN PLANNING AREA LEASE SALES 229, 233, 238, 246,
AND 248

2.3.1. Alternative A—The Proposed Action (Preferred Alternative)

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 former Western Gap and are within
1.4 nmi north of the continental shelf boundary between the U.S. and Mexico.

The WPA sale area encompasses about 28.6 million ac. Approximately 21.2 million ac of the WPA
sale area is currently unleased. The estimated amount of resources projected to be developed as a result
of any one proposed WPA lease sale is 0.116-0.200 BBO and 0.538-0.938 Tcf of gas.

The analyses of impacts summarized below and described in detail in Chapter 4.1 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 Chapter 3.

Alternative A has been identified as BOEM’s preferred alternative; however, this does not mean that
another alternative may not be selected in the Record of Decision.

2.3.1.2. Summary of Impacts

Air Quality (Chapter 4.1.1.1)

Emissions of pollutants into the atmosphere from the routine activities associated with a WPA
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. As
indicated in the GMAQS and other modeling studies, a WPA 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,, SO,, and PM;q are estimated to be less than the maximum increases allowed in the
PSD Class Il areas. Regulations, monitoring, mitigation, and developing emissions-related technologies
would ensure these levels stay within the NAAQS.

Accidental events associated with a WPA proposed action that could impact air quality include spills
of oil, natural gas, condensate, and refined hydrocarbons; H,S release; fire; and releases of NAAQS air
pollutants (i.e., SO, NOy, VOC’s, CO, PMy,, and PM,s). Response activities that could impact air
quality include in-situ burning, the use of flares to burn gas and oil, and the use of dispersants applied
from aircraft. 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 WPA proposed action are not projected to have significant impacts on onshore air quality
because of the prevailing atmospheric conditions, emissions height, emission rates, and the distance of
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these emissions from the coastline. These emissions are not expected to have concentrations that would
change onshore air quality classifications.

Overall, since loss of well-control events and blowouts are rare events and of short duration, potential
impacts to air quality are not expected to be significant, except in a rare catastrophic event.

Water Quality (Chapter 4.1.1.2)

Coastal Waters (Chapter 4.1.1.2.1)

The primary impacts 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 routine activities associated with a WPA proposed action should be minimal because of the
distance to shore of most routine activities, USEPA regulations that restrict discharges, and the few, if
any, new pipeline landfalls or onshore facilities that would be constructed.

Accidental events associated with a WPA proposed action that could impact coastal water quality
include spills of oil and refined hydrocarbons, releases of natural gas and condensate, usage of chemical
dispersants in oil-spill response, spills of chemicals or drilling fluids, loss of well control, pipeline
failures, collisions, or other malfunctions that would result in such spills. Although response efforts may
decrease the amount of oil in the environment, the response efforts may also impact the environment
through, for example, increased vessel traffic, hydromodification, and application of dispersants. Natural
degradation processes will also decrease the amount of spilled oil over time. For coastal spills, two
additional factors that must be considered are the shallowness of the area the spill is in and the proximity
of the spill to shore. Chemicals used in the oil and gas industry are not a significant risk for a spill
because they are either nontoxic, used in minor quantities, or are only used on a noncontinuous basis.
Spills from collisions are not expected to be significant because collisions occur infrequently.

Offshore Waters (Chapter 4.1.1.2.2)

During exploratory activities, the primary impacting sources to offshore water quality are discharges
of drilling fluids and cuttings. During platform installation and removal activities, the primary impacting
sources to water quality are sediment disturbance and temporarily increased turbidity. Impacting
discharges during production activities are produced water and supply-vessel discharges. Regulations are
in place to limit the toxicity of the discharge components, the levels of incidental contaminants in these
discharges, and in some cases, the discharge rates and discharge locations. Pipeline installation can also
affect water quality by sediment disturbance and increased turbidity. Service-vessel discharges might
include water with oil concentration of approximately 15 ppm. Impacts to offshore waters from routine
activities associated with a WPA proposed action should be minimal.

Accidental events associated with a WPA proposed action that could impact offshore water quality
include spills of oil and refined hydrocarbons, releases of natural gas and condensate, usage of chemical
dispersants in oil-spill response, spills of chemicals or drilling fluids, loss of well control, pipeline
failures, collisions, or other malfunctions that would result in such spills. Spills from collisions are not
expected to be significant. Overall, since major losses of well control and blowouts are rare events,
potential impacts to offshore water quality are not expected to be significant except in the rare case of a
catastrophic event (Appendix B). Although response efforts may decrease the amount of oil in the
environment, the response efforts may also impact the environment through, for example, increased
vessel traffic and application of dispersants. Natural degradation processes will also decrease the amount
of spilled oil over time. Chemicals used in the oil and gas industry are not a significant risk for a spill
because they are either nontoxic, used in minor quantities, or are only used on a noncontinuous basis.

Coastal Barrier Beaches and Associated Dunes (Chapter 4.1.1.3)

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 WPA
proposed action are expected to be restricted to temporary and localized disturbances. The 0-1 pipeline
landfalls projected in support of a WPA proposed action are not expected to cause significant impacts to
barrier beaches because of the use of nonintrusive installation methods and regulations. New gas
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processing plants would not be expected to be constructed on barrier beaches. A WPA 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 localized impacts on adjacent barrier beaches downdrift of the
channel. These dredging activities are permitted, regulated, and coordinated by COE with the appropriate
State and Federal resource agencies. Impacts from these operations are minimal due to requirements for
the beneficial use of the dredged material for wetland and beach construction and restoration. Permit
requirements further mitigate dredged material placement in approved disposal areas by requiring the
dredged material to be placed in such a manner that it neither disrupts hydrology nor changes elevation in
the surrounding marsh. Because these impacts occur whether a WPA proposed action is implemented or
not, a proposed action would account for a small percentage of these impacts.

In conclusion, a WPA proposed action is not expected to adversely alter barrier beach configurations
greatly beyond existing, ongoing impacts in localized areas downdrift of artificially jettied and maintained
channels. A WPA proposed action may extend the life and presence of facilities in eroding areas through
modifications to channel training structures (jetties) and the utilization of beach restoration and
nourishment techniques combined with dune restoration. Strategic placement of dredged material from
channel maintenance, channel deepening, and related actions can mitigate adverse impacts upon those
localized areas. It is also highly unlikely that oil from the DWH event would be introduced by vessel
traffic or channel maintenance due to the distance of the DWH event from the Texas coast and
decontamination procedures in place for boats that were inside of the containment booms. In addition, if
encountered, the remnant oil is expected to be nontoxic due to natural weathering, microbial breakdown
and post-spill dispersant treatment.

Because of the proximity of inshore spills to barrier islands and beaches, these inshore spills pose the
greatest threat because of its concentration and lack of weathering by the time it hits the shore and
because dispersants are not an effective means of spill response. Such spills may result from either vessel
collisions that release fuel and lubricants or from pipelines that rupture. Impacts of a nearshore spill
would be considered short term in duration and minor in scope because the size of such a spill is projected
to be small (coastal spills are assumed to be 77 bbl; Chapter 3.2.1.7.1). Offshore-based crude oil would
be less in toxicity when it reaches the coastal environments. This is due to the distance from shore, the
weather, the time oil remains offshore, and the dispersant used. Equipment and personnel used in cleanup
efforts can generate the greatest direct impacts to the area. Close monitoring and restrictions on the use of
bottom-disturbing equipment would be needed to avoid or minimize those impacts.

Although the most current information did reveal that some of the barrier islands had experienced
storm-induced reductions in beach shoreline elevations and erosion, the significance of this loss of
protection is small in comparison with other continuing natural forces such as subsidence, sea-level rise,
and the continued reduction in sediment supply, which aid in the deterioration of these islands.
Therefore, the currently available information suggests that impacts on barrier islands and beaches from
accidental impacts associated with a WPA proposed action would be minimal. However, the long-term
effects of the berm construction on Chandeleur Island cannot be evaluated at this time because of the lack
of long-term monitoring data concerning the change in hydrological conditions created by the
construction. Should a spill other than a catastrophic spill contact a barrier beach, oiling is expected to be
light and sand removal during cleanup activities minimized. No significant long-term impacts to the
physical shape and structure of barrier beaches and associated dunes are expected to occur as a result of a
WPA proposed action. A WPA proposed action would not pose a significant increase in risk to barrier
island or beach resources.

Wetlands (Chapter 4.1.1.4)

A WPA proposed action 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. These modern
pipelaying techniques use selective placement and directional drilling to avoid wetlands and to reduce the
reliance on trenching and for required restoration; thus, the projected impact to wetlands from pipeline
emplacement is expected to be negligible. Because of permit requirements, modern techniques, and
mitigation, activities associated with a WPA proposed action are expected to cause negligible to low
impacts to wetlands. Secondary impacts to wetlands caused by existing pipeline and vessel traffic
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corridors will continue to cause landloss. Any potential impacts from a WPA proposed action would be
reduced through the continued use of armored channels and modern erosion techniques.

Offshore oil spills resulting from a WPA proposed action are not expected to extensively damage any
wetlands along the Gulf Coast. As noted above, wetland impacts from offshore spills would be
minimized due to the distance of wells and production facilities to the coastal wetlands. In addition, the
wetlands are provided protection by the barrier islands, peninsular sand spits, and currents. These factors,
combined with the potential for highly weathered or treated oil reaching the shoreline, greatly minimize
or eliminate the impacts of offshore spills. However, if an inland oil spill related to a WPA proposed
action occurs, some impact to wetland habitat would be expected. The effects from a spill have the
highest probability of occurring in Galveston County and Matagorda County, Texas. These are the
primary areas where oil produced in the WPA is transported and distributed, and they are west of
Plaguemines and St. Bernard Parishes, Louisiana, where oil produced in the CPA is handled. Although
the probability of occurrence is low, the greatest threat of an oil spill to wetland habitat is from an inland
spill as a result of a vessel accident or pipeline rupture. Wetlands in the northern Gulf of Mexico are
either in moderate- to high-energy environments. Sediment transport and tidal stirring should reduce the
chances of oil persisting in the event these areas are oiled. While a resulting slick may cause minor
impacts to wetland habitat, the equipment and personnel used to clean up the spill can generate the
greatest impacts to the area. Associated foot traffic can 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 WPA proposed action would be expected to be low and temporary.

Seagrass Communities (Chapter 4.1.1.5)

Routine OCS activities in the WPA that may impact seagrasses are not predicted to significantly
increase in occurrence and range in the near future, with minimal associated nearshore activities and
infrastructure, such as the projected one new pipeline landfall. Requirements of other Federal and State
programs, such as avoidance of the seagrass and vegetation communities or the use of turbidity curtains,
reduce undesirable effects on submerged vegetation beds from dredging activities. These Federal and
State permit requirements should ensure pipeline routes avoid high-salinity beds and should maintain
water clarity and quality. Local programs decrease the occurrence of prop scarring in grass beds, and
generally, channels used by OCS vessels are away from exposed submerged vegetation beds. Because of
these requirements, implemented programs, along with the beneficial effects of natural flushing (e.g.,
from winds and currents), any potential effects from routine activities on seagrasses and SAV’s in the
WPA are expected to be short term, localized, and not significantly adverse.

Although the size would be small and the duration is quick, the greatest threat to inland, submerged
vegetation communities would be from an inland spill resulting from a vessel accident or pipeline rupture.
The resulting slick may cause short-term and localized impacts to the bed. There is also the remote
possibility of an offshore spill to such an extent that it could also affect submerged vegetation beds, and
this would have similar effects to an inshore spill. Because prevention and cleanup measures can have
negative effects on submerged vegetation, close monitoring and restrictions on the use of bottom-
disturbing equipment would be needed to avoid or minimize those impacts. The floating nature of
nondispersed crude oil, the regional microtidal range, the dynamic climate with mild temperatures, and
the amount of microorganisms that consume oil would alleviate prolonged effects on submerged
vegetation communities. Also, safety and spill-prevention technologies are expected to continue to
improve and will decrease detrimental effects to submerged vegetation from a WPA proposed action.

As noted in the Chapter 4.1.1.5, there remains uncertainty regarding the impacts of the DWH event
on submerged vegetation. At least for submerged vegetation in Louisiana, BOEM cannot definitively
determine that the incomplete or unavailable information being developed through the NRDA process
may be essential to a reasoned choice among alternatives. Nevertheless, the ongoing research on
submerged vegetation after the DWH event is being conducted through the NRDA process. These
research projects may be years from completion, and data and conclusions have not been released to the
public. Regardless of the costs involved, it is not within BOEM’s ability to obtain this information from
the NRDA process within the timeline of this EIS. In light of this incomplete and unavailable
information, BOEM subject-matter experts have used credible scientific information that is available and
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applied it using scientifically accepted methodology. Nevertheless, impacts to submerged vegetation
from OCS activities of a WPA proposed action are expected to be minimal because of the distance of
most activities from the submerged vegetation beds, because the 0-1 pipeline landfall and maintenance
dredging are heavily regulated and permitted, because mitigations (such as turbidity curtains and siting
away from beds) may be required, and because the likelihood of an accidental event of size, location, and
duration reaching submerged vegetation spills remains small.

Topographic Features (Chapter 4.1.1.6)

The proposed Topographic Features Stipulation, if applied, would prevent most of the potential
impacts on topographic features from bottom-disturbing activities (structure removal and emplacement)
and operational discharges associated with a WPA proposed action through avoidance, by requiring
individual activities to be located at specified distances from the feature or zone. Because of the No
Activity Zone, permit restrictions, and the high-energy environment associated with topographic features,
if any contaminants reach topographic features, they would be diluted from their original concentration,
and impacts that do occur would be minimal.

Effects of the Proposed Action without the Proposed Stipulation

The topographic features and associated coral reef biota of the WPA could be adversely impacted by
oil and gas activities resulting from a WPA proposed action in the absence of the proposed Topographic
Features Stipulation. This would be particularly true should operations occur directly on top of or in the
immediate vicinity of otherwise protected WPA topographic features.

The No Activity Zone of the topographic features would be most susceptible to adverse impacts if oil
and gas activities are unrestricted without the proposed Topographic Feature Stipulation and not followed
up by mitigating measures. These impacting activities could include vessel anchoring and infrastructure
emplacement; discharges of drilling muds, cuttings, and produced water; and ultimately the explosive
removal of structures. All of the above-listed activities have the potential to considerably alter the
diversity, cover, and long-term viability of the reef biota found within the No Activity Zone. In most
cases, recovery from disturbances would take 10 years or more.

Long-lasting and possibly irreversible change would be caused mainly by vessel anchoring and
structure emplacement (pipelines, drill rigs, and platforms). Such activities would physically and
mechanically alter benthic substrates and their associated biota. Operational discharges would cause
substantial and prolonged turbidity and sedimentation, possibly impeding the well-being and permanence
of the biota and interfering with larval settlement, resulting in the decrease of live benthic cover. Finally,
the unrestricted use of explosives to remove platforms installed in the vicinity of or on the topographic
features could cause turbidity, sedimentation, and shock-wave impacts that would affect reef biota.

The shunting of cuttings and fluids, which would be required by the proposed Topographic Features
Stipulation, is intended to limit the smothering and crushing of sensitive benthic organisms caused by
depositing foreign substances onto the topographic features. The impacts from unshunted exploration and
development discharges of drill cuttings and drilling fluids within the exclusion zones would impact the
biota of topographic features. Specifically, the discharged materials would cause prolonged events of
turbidity and sedimentation, which could have long-term deleterious effects on local primary production,
predation, and consumption by benthic and pelagic organisms, biological diversity, and benthic live
cover. The unrestricted discharge of operational effluents would be a further source of impact to the
sensitive biological resources of the topographic features. Therefore, in the absence of the proposed
Topographic Features Stipulation, a WPA proposed action could cause long-term (10 years or more)
adverse impacts to the biota of the topographic features.

The proposed Topographic Features Stipulation would assist in preventing most of the potential
impacts on topographic feature communities from blowouts, surface, and subsurface oil spills and the
associated effects by increasing the distance of such events from the topographic features. It would be
expected that the majority of oil would rise to the surface and that the most heavily oiled sediments would
likely be deposited before reaching the topographic features. Any contact with spilled oil would likely
cause sublethal effects to benthic organisms because the distance of activity would prevent contact with
concentrated oil. In the unlikely event that oil from a subsurface spill would reach the biota of a
topographic feature, the effects would be primarily sublethal and impacts would be at the community
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level. Any turbidity, sedimentation, and oil adsorbed to sediment particles would also be at low
concentrations by the time the topographic features were reached, also likely resulting in primarily
sublethal impacts. Impacts from an oil spill on topographic features are also lessened by the distance of
the spill to the features, the depth of the features, and the currents that surround the features.

The topographic features and associated coral reef biota of the WPA could be damaged by oil and gas
activities resulting from a WPA proposed action should they not be restricted by application of the
proposed Topographic Features Stipulation. This would be particularly true should operations occur
directly on top of or in the immediate vicinity of otherwise protected topographic features. The area
within the No Activity Zone would probably be the areas of the topographic features that are most
susceptible to adverse impacts if oil and gas activities are unrestricted by the proposed Topographic
Features Stipulation or project-specific mitigating measures. These impacting factors would include
blowouts, surface oil spills, and subsea oil spills, along with oil-spill-response activities such as the use of
dispersants. Potential impacts from routine activities resulting from a WPA proposed action are discussed
in Chapter 4.1.1.6.2.

Oil spills as well as routine activities have the potential to considerably alter the diversity, cover, and
long-term viability of the reef biota found within the No Activity Zone if the proposed Topographic
Features Stipulation is not applied. Direct oil contact may result in acute toxicity. In most cases,
recovery from disturbances would take 10 years or more. Dispersants should not be applied near
sensitive areas such as coral communities according to NOAA Policy. Although not specifically
regulated by BOEM*s proposed stipulation, the dispersants’ possible use is physically distanced by buffer
zones created by BOEM stipulations. Dispersants could be applied at a spill close to sensitive features if
the buffer zone between petroleum-producing activity and a sensitive feature is not enforced through
stipulations. Indeed, disturbances, including oil spills and blowouts, would alter benthic substrates and
their associated biota over large areas. In the unlikely event of a blowout, sediment resuspension
potentially associated with oil could cause adverse turbidity and sedimentation conditions. In addition to
affecting the live cover of a topographic feature, a blowout could alter the local benthic morphology, thus
irreversibly altering the reef community. Oil spills (surface and subsea) could be harmful to the local
biota should the oil have a prolonged or recurrent contact with the organisms. Therefore, in the absence
of the proposed Topographic Features Stipulation, a WPA proposed action could cause long-term
(10 years or more) adverse impacts to the biota of the topographic features in the event of a spill.

Sargassum Communities (Chapter 4.1.1.7)

Sargassum, as pelagic algae, is a widely distributed resource that is found throughout the GOM and
northwest Atlantic. Considering its ubiquitous distribution and occurrence in the upper water column
near the sea surface, it would be contacted by routine discharges from oil and gas operations. All types of
discharges including drilling muds and cuttings, produced water, and operational discharges (e.g., deck
runoff, bilge water, sanitary effluent, etc.) would contact Sargassum algae. However, the quantity and
volume of these discharges is relatively small compared with the pelagic waters of the WPA
(115,645 km?; 44,651 mi?). Therefore, although discharges would contact Sargassum, they would only
contact a very small portion of the Sargassum population. Because these discharges are highly regulated
for toxicity and because they would continue to be diluted in the Gulf water, concentrations of any toxic
components would be reduced; therefore, produced-water impacts on Sargassum would be minimum.
Likewise, impingement effects by service vessels and working platforms and drillships would contact
only a very small portion of the Sargassum population. The impacts to Sargassum that are associated
with a WPA proposed action are expected to have only minor effects to a small portion of the Sargassum
community as a whole. The Sargassum community lives in pelagic waters with generally high water
quality and would be resilient to the minor effects predicted. It has a yearly cycle that promotes quick
recovery from impacts. No measurable impacts are expected to the overall population of the Sargassum
community.

Sargassum, as pelagic algae, is a widely distributed resource that is ubiquitous throughout the
northern GOM and northwest Atlantic. Considering its ubiquitous distribution and occurrence in the
upper water column near the sea surface, it would contact potential accidental spills from oil and gas
operations. All types of spills, including surface oil and fuel spills, underwater well blowouts, and
chemical spills, would contact Sargassum algae. The quantity and volume of most of these spills would
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be relatively small compared with the pelagic waters of the WPA (115,645 km?; 44,651 mi®). Therefore,
most spills would only contact a very small portion of the Sargassum population. The impacts to
Sargassum that are associated with a WPA proposed action are expected to have only minor effects to a
small portion of the Sargassum community unless a catastrophic spill occurs. In the case of a very large
spill, the Sargassum algae community could suffer severe impacts to a sizable portion of the population in
the northern GOM. The Sargassum community lives in pelagic waters with generally high water quality
and is expected to show good resilience to the predicted effects of spills. It has a yearly cycle that
promotes quick recovery from impacts. No measurable impacts are expected to the overall population of
the Sargassum community unless a catastrophic spill occurs.

Chemosynthetic Deepwater Benthic Communities (Chapter 4.1.1.8)

Chemosynthetic communities are susceptible to physical impacts from anchoring, structure
emplacement, pipeline installation, structure removal, and drilling discharges. The policies described in
NTL 2009-G40 greatly reduce the risk of these physical impacts by requiring the avoidance of potential
chemosynthetic communities. If a high-density community is subjected to direct impacts by bottom-
disturbing activities, 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. 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.

Routine activities of a WPA proposed action are expected to cause no damage to the ecological
function or biological productivity of chemosynthetic communities. Widely scattered, high-density
chemosynthetic communities would not be expected to experience impacts from oil and gas activities in
deep water because the impacts would be limited by standard BOEM protections in place as described in
NTL 2009-G40. Impacts on chemosynthetic communities from routine activities associated with a WPA
proposed action would be minimal to none.

Chemosynthetic communities could be susceptible to physical impacts from a blowout depending on
bottom-current conditions. The guidance provided in NTL 2009-G40 greatly reduces the risk of these
physical impacts. It requires avoidance of potential chemosynthetic communities identified on the
required geophysical survey records or 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 could permanently prevent reestablishment, particularly if hard
substrate required for recolonization is buried by resuspended sediments from a blowout.

Potential accidental impacts from a WPA proposed action are expected to cause little damage to the
ecological function or biological productivity of widespread, low-density chemosynthetic communities.
The rarer, widely scattered, high-density chemosynthetic communities located at more than 610 m
(2,000 ft) away from a blowout could experience minor impacts from resuspended sediments that travel
with currents, although the sediment concentration would be diluted with distance from the well. If
dispersants are applied to an oil spill, oil would mix into the water column, be carried by underwater
currents, and eventually contact the seafloor in some form, either concentrated (near the source) or
decayed (farther from the source), where it may impact patches of chemosynthetic community habitat in
its path. As with sediments, the farther the dispersed oil travels, the more diluted it will become as it
mixes with surrounding water.

Accidental impacts associated with a WPA proposed action would result in only minimal impacts to
chemosynthetic communities with adherence to the proposed biological stipulation and the guidelines
described in NTL 2009-G40. One exception would be in the case of a catastrophic spill combined with
the application of dispersant, producing the potential to cause devastating effects on local patches of
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habitat in the path of subsea plumes where they physically contact the seafloor. The possible impacts,
however, will be localized due to the directional movement of oil plumes by the water currents and
because the sensitive habitats have a scattered, patchy distribution. Oil plumes that remain in the water
column for longer periods would disperse and decay, having only minimal effect.

Nonchemosynthetic Deepwater Benthic Communities (Chapter 4.1.1.9)

Deepwater nonchemosynthetic communities are susceptible to physical impacts from anchoring,
structure emplacement, pipeline installation, structure removal, and drilling discharges. The policies
described in NTL 2009-G40 greatly reduce the risk of these physical impacts by requiring the avoidance
of potential sensitive benthic communities.

Some impact to soft-bottom benthic communities from drilling and production activities would occur
as a result of physical impacts and drilling discharges regardless of their locations. However, even in
situations where the substantial burial of typical soft-bottom benthic infaunal communities occurred,
recolonization of populations from widespread neighboring soft-bottom substrate would be expected over
a relatively short period of time for all size ranges of organisms.

If a sensitive community is subjected to direct impacts by bottom-disturbing activities, 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. 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. Should this occur, it could result in recovery times in the order of decades or more
with the possibility of the community never recovering.

Routine activities associated with a WPA proposed action are expected to cause no damage to the
ecological function or biological productivity of deepwater live-bottom communities (deep coral reefs)
due to the consistent application of BOEM protection policies as described in NTL 2009-G40. Impacts
on sensitive deepwater communities from routine activities associated with a WPA proposed action
would be minimal to none.

Deepwater live-bottom communities could be susceptible to physical impacts from a blowout
depending on bottom-current conditions. The guidance provided in NTL 2009-G40 and proposed
stipulations included in lease sales greatly reduce the risk of these physical impacts. It clarifies the
requirement to avoid potential chemosynthetic communities identified on the required geophysical survey
records or photodocumentation to establish the absence of potential hard-bottom communities prior to
approval of the structure emplacement. Substantial impacts on these communities could permanently
prevent reestablishment, particularly if hard substrate required for recolonization is buried by resuspended
sediments from a blowout.

Accidental events resulting from a WPA proposed action are expected to cause little damage to the
ecological function or biological productivity of widespread, typical, soft-bottom benthic communities.
Some localized 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 the substantial burial of typical soft benthic communities occurred, recolonization by
populations from neighboring substrate would be expected over a relatively short period for all size
ranges of organisms; this can be in a matter of hours to days for bacteria and about 1-2 years for most all
macrofauna species.

Impacts to deepwater coral habitats and other potential hard-bottom communities will likely be
avoided as a consequence of the application of the policies described in NTL 2009-G40. The rare, widely
scattered, high-density nonchemosynthetic communities located at more than 610 m (2,000 ft) away from
a blowout could experience minor impacts from resuspended sediments that travel with currents, although
the sediment concentration would be diluted with distance from the well. If dispersants are applied to an
oil spill, oil would mix into the water column, be carried by underwater currents, and eventually contact
the seafloor where it may impact patches of sensitive deepwater community habitat in its path. As with
sediments, the farther the dispersed oil travels, the more diluted it will become as it mixes with
surrounding water. These potential impacts would be localized due to the directional movement of oil
plumes by the water currents because the sensitive habitats have a scattered and patchy distribution,
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because the sediments and oil disperse with distance, and because bacteria degrade the oil over time (and
distance).

Accidental impacts associated with a WPA proposed action would result in only minimal impacts to
nonchemosynthetic communities with adherence to the guidelines described in NTL 2009-G40. One
exception would be in the case of a catastrophic spill combined with the application of dispersant,
producing the potential to cause devastating effects on local patches of habitat in the path of subsea
plumes where they physically contact the seafloor. If such an event were to occur, it could take hundreds
of years to reestablish the chemosynthetic community in that location. The possible impacts, however,
will be localized due to the directional movement of oil plumes by the water currents and because the
sensitive habitats have a scattered, patchy distribution. Oil plumes that remain in the water column for
longer periods would disperse and decay, having only minimal effect.

Soft-Bottom Benthic Communities (Chapter 4.1.1.10)

Although localized impacts to comparatively small areas of the soft-bottom benthic habitats would
occur, the impacts would be on a relatively small area of the seafloor compared with the overall area of
the seafloor of the WPA (115,645 km?; 44,651 mi®). The greatest impact is the alteration of benthic
communities as a result of smothering, chemical toxicity, and substrate change. Communities that are
smothered by cuttings would be are taken over by more tolerant species. The community alterations are
not so much the introduction of a new benthic community as a shift in species dominance. These
localized impacts generally occur within a few hundred meters of platforms, and the greatest impacts are
seen close to the platform. These patchy habitats within the Gulf of Mexico are probably not very
different from the early successional communities that predominate throughout areas of the Gulf of
Mexico that are frequently disturbed.

Because of the small amount of proportional space that OCS activities occupy on the seafloor, only a
very small portion of the seafloor of the Gulf of Mexico would experience lethal impacts as a result of
blowouts, surface, and subsurface oil spills and the associated affects. The greatest impacts would be
closest to the spill, and impacts would decrease with distance from the spill. Contact with spilled oil at a
distance from the spill would likely cause sublethal to immeasurable effects to benthic organisms because
the distance of activity would prevent contact with concentrated oil. Oil from a subsurface spill that
reaches benthic communities would be primarily sublethal, and impacts would be at the local community
level. Any sedimentation and sedimented oil would also be at low concentrations by the time it reaches
benthic communities far from the location of the spill, also resulting in sublethal impacts. Also, any local
communities that are lost would be repopulated fairly rapidly. Although an oil spill may have some
detrimental impacts, especially closest to the occurrence of the spill, the impacts may be no greater than
natural biological fluctuations, and impacts would be to an extremely small portion of the overall Gulf of
Mexico.

Marine Mammals (Chapter 4.1.1.11)

Some routine activities related to a WPA proposed action have the potential to have adverse, but not
significant, impacts to marine mammal populations in the GOM. Impacts from vessel traffic, structure
removals, and seismic activity could negatively impact marine mammals; however, when mitigated as
required by BOEM and NMFS, these activities are not expected to have long-term impacts on the size and
productivity of any marine mammal species or population. Most other routine activities are expected to
have negligible effects.

Although there will always be some level of incomplete information on the effects from routine
activities under a WPA proposed action on marine mammals, there is credible scientific information,
applied using acceptable scientific methodologies, to support the conclusion that any realized impacts
would be sublethal in nature and not in themselves rise to the level of reasonably foreseeable significant
adverse (population-level) effects. Also, routine activities will be ongoing in the WPA proposed action
area as a result of existing leases and related activities. As of November 2011, there are 1,302 active
leases in the WPA. Within the WPA, there is a long-standing and well-developed OCS Program (more
than 50 years); there are no data to suggest that routine activities from the preexisting OCS Program are
significantly impacting marine mammal populations.
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Accidental events related to a WPA proposed action have the potential to have adverse, but not
significant, impacts to marine mammal populations in the GOM. Accidental blowouts, oil spills, and
spill-response activities may 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.

Oil spills may cause chronic (long-term lethal or sublethal oil-related injuries) and acute (spill-related
deaths occurring during a spill) effects on mammals. Long-term effects include (1) decreases in prey
availability and abundance because of increased mortality rates, (2) change in age-class population
structure because certain year-classes were impacted more by oil, (3) decreased reproductive rate, and
(4) increased rate of disease or neurological problems from exposure to oil. The effects of cleanup
activities are unknown, but increased human presence (e.g., vessels) could add to changes in marine
mammal behavior and/or distribution, thereby additionally stressing animals, and perhaps making them
more vulnerable to various physiologic and toxic effects.

Even after the spill is stopped, oilings or deaths of marine mammals would still occur due to oil and
dispersants persisting in the water, past marine mammal/oil or dispersant interactions, and ingestion of
contaminated prey. The animals’ exposure to hydrocarbons persisting in the sea may result in sublethal
impacts (e.g., decreased health, reproductive fitness, and longevity; and increased vulnerability to disease)
and some soft tissue irritation, respiratory stress from inhalation of toxic fumes, food reduction or
contamination, direct ingestion of oil and/or tar, and temporary displacement from preferred habitats.
These long-term impacts could have population-level effects.

On July 30, 2010, BOEMRE reinitiated ESA Section 7 Consultation on the previous 2007-2012
Multisale EIS with both FWS and NMFS. This request was made as a response to the DWH event and is
meant to comply with 50 CFR 402.16, “Re-initiation of formal consultation.” Currently, BOEM, NMFS
and FWS are in the process of collecting and awaiting additional information, which is being gathered as
part of the NRDA process in order to update the environmental baseline information as needed for this
reinitiated Section 7 Consultation. The BOEM is acting as lead agency in the reinitiated consultation,
with BSEE involvement. Consultation is ongoing at this time. As BOEM moves forward with this
5-Year Program (2012-2017), BOEM and BSEE are developing a coordination and review process with
NMFS and FWS for specific activities leading up to or resulting from upcoming proposed lease sales.
The purpose of this coordination is to ensure that NMFS and FWS have the opportunity to review post-
lease exploration, development, and production activities prior to BOEM approval to ensure that all
approved plans and permits contain any necessary measures to avoid jeopardizing the existence of any
ESA-listed species or precluding the implementation of any reasonable and prudent alternative measures.

Sea Turtles (Chapter 4.1.1.12)

The BOEM has reexamined the analysis for sea turtles and has considered the recent reports cited
above and other new information. Because of the mitigations (e.g., BOEM and BSEE proposed
compliance with NTL’s) described in the above analysis, routine activities (e.g., operational discharges,
noise, vessel traffic, and marine debris) related to a WPA proposed action are not expected to have long-
term adverse effects on the size and productivity of any sea turtle species or populations in the northern
GOM. Lethal effects could occur from chance collisions with OCS service vessels or ingestion of
accidentally released plastic materials from OCS vessels and facilities. However, there have been no
reports to date on such incidences. Most routine OCS energy-related activities are then expected to have
sublethal effects that are not expected to rise to the level of significance.

Although there will always be some level of incomplete information on the effects from routine
activities under a WPA proposed action on sea turtles, there is credible scientific information, applied
using acceptable scientific methodologies, to support the conclusion that any realized impacts would be
sublethal in nature and not in themselves rise to the level of reasonably foreseeable, significant adverse
(population-level) effects. Also, routine activities will be ongoing in the WPA proposed action area as a
result of existing leases and related activities. (As of November 2011, there are 1,302 active leases in the
WPA). Within the WPA, there is a long-standing and well-developed OCS Program (more than 50
years); there are no data to suggest that routine activities from the preexisting OCS Program are
significantly impacting sea turtle populations. Therefore, a full understanding of any incomplete or
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unavailable information on the effects of routine activities is not essential to make a reasoned choice
among the alternatives.

Accidental blowouts, oil spills, and spill-response activities resulting from a WPA 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. Impacts on sea turtles from smaller
accidental events are likely to affect individual sea turtles in the area, but they are unlikely to rise to the
level of population effects (or significance) given the size and scope of such spills. Further, the potential
remains for smaller accidental spills to occur in a WPA proposed action area, regardless of any alternative
selected under this EIS, given that, as of November 2011, there are 1,302 active leases in the WPA, with
either ongoing or the potential for exploration, drilling, and production activities.

For low-probability catastrophic spills, this EIS concludes that there is a potential for a low-
probability catastrophic event to result in significant, population-level effects on affected sea turtle
species. The BOEM continues to concur with the conclusions from these analyses.

The BOEM concludes that there is incomplete or unavailable information that may lead to reasonably
foreseeable, significant adverse impacts to sea turtles from accidental events. For example, there is
incomplete information on impacts to sea turtle populations from the DWH event. Relevant data on the
status of and impacts to sea turtle populations from the DWH event may take years to acquire and
analyze, and impacts from the DWH event may be difficult or impossible to discern from other factors.
Therefore, it is not possible for BOEM to obtain this information within the timeframe contemplated in
this EIS, regardless of the cost or resources needed. In the absence of this information, BOEM subject-
matter experts have used available scientifically credible evidence in this analysis, applied using accepted
scientific methods and approaches. The BOEM does not, however, believe this incomplete information is
essential to make a reasoned choice among alternatives primarily because activities that could result in an
accidental spill in the WPA would be ongoing whether or not a WPA proposed action occurred. As of
November 2011, there are 1,302 active leases in the WPA that are engaged, or have the potential to be
engaged in exploration, drilling and/or production activities that could theoretically result in an accidental
spill. Given these existing leases and this ongoing activity, any incomplete information that may lead to
reasonably foreseeable, significant adverse impacts to sea turtles is not needed to make a reasoned choice
among alternatives, including the No Action alternative.

Diamondback Terrapins (Chapter 4.1.1.13)

Adverse impacts due to routine activities resulting from a WPA proposed action are possible but
unlikely. Because of the greatly improved handling of waste and trash by industry, and the annual
awareness training required by the marine debris mitigations, the plastics in the ocean are decreasing and
the devastating effects on offshore and coastal marine life are minimizing. The routine activities of a
WPA proposed action are unlikely to have significant adverse effects on the size and recovery of any
terrapin species or population in the GOM. Most routine, OCS energy-related activities are expected to
have sublethal effects, such as behavioral effects, that are not expected to rise to the level of significance
to the populations.

Although there will always be some level of incomplete information on the effects of routine
activities on diamondback terrapin under a WPA proposed action, there is credible scientific information,
applied using acceptable scientific methodologies, to support the conclusion that any realized impacts
would be sublethal in nature and not in themselves rise to the level of reasonably foreseeable significant
adverse (population-level) effects. Also, routine activities will be ongoing in the WPA proposed action
area as a result of existing leases and related activities. As of November 2011, there are 1,302 active
leases in the WPA. Within the WPA, there is a long-standing and well-developed OCS Program (more
than 50 years); there are no data to suggest that routine activities from the preexisting OCS Program are
significantly impacting diamondback terrapin populations. Therefore, a full understanding of any
incomplete or unavailable information on the effects of routine activities is not essential to make a
reasoned choice among the alternatives.

Impacts on diamondback terrapins from smaller accidental events are likely to affect individual
diamondback terrapins in the spill area, as described above, but are unlikely to rise to the level of
population effects (or significance) given the probable size and scope of such spills. Further, the potential
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remains for smaller accidental spills to occur in the WPA proposed action area, regardless of any
alternative selected under this EIS, given that, as of November 2011, there are 1,302 active leases already
in the WPA with either ongoing or the potential for exploration, drilling, and production activities.

The analyses in this EIS and in Appendix B conclude that there is a low probability for catastrophic
spills, and Appendix B concludes that there is a potential for a low-probability catastrophic event to
result in significant, population-level effects on affected diamondback terrapin species. The BOEM
continues to concur with the conclusions from these analyses.

The BOEM concludes that there is incomplete or unavailable information that may lead to reasonably
foreseeable, significant adverse impacts to diamondback terrapins from accidental events. For example,
there is incomplete information on impacts to diamondback terrapin populations from the DWH event or
from impacts that could result from a similar catastrophic spill. Relevant data on the status of and
impacts to diamondback terrapin populations from the DWH may take years to acquire and analyze, and
impacts from the DWH may be difficult or impossible to discern from other factors. Therefore, it is not
possible for BOEM to obtain this information within the timeline contemplated in this EIS, regardless of
the cost or resources needed. In the absence of this information, BOEM subject-matter experts have used
available scientifically credible evidence in this analysis and based upon accepted scientific methods and
approaches. The BOEM does not, however, believe this incomplete information is essential to make a
reasoned choice among alternatives primarily because activities that could result in an accidental spill in
the WPA would be ongoing whether or not a WPA proposed action occurred. As of November 2011,
there are 1,302 active leases in the WPA that are engaged, or have the potential to be engaged, in
exploration, drilling, and/or production activities that could theoretically result in an accidental spill.
Given these existing leases and this ongoing activity, any incomplete information that may lead to
reasonably foreseeable, significant adverse impacts to diamondback terrapins is not needed to make a
reasoned choice among alternatives, including the No Action alternative.

Coastal and Marine Birds (Chapter 4.1.1.14)

The majority of the effects resulting from routine activities of the WPA proposed action (Tables 3-2,
3-4, and 3-5) on threatened or endangered and nonthreatened and nonendangered coastal and marine
birds are expected to be sublethal, e.g., primarily disturbance-related effects (but see discussion above and
Chapter 4.1.1.12.1). However, as has been documented by Russell (2005), collision-related mortality of
trans-Gulf migrant landbirds does occur; approximately 50 birds/platform or roughly 200,000 birds/year
across the archipelago. The addition of 15-23 installed platforms would probably result in the collision
death of an additional 750-1,150 birds/year or 30,000-46,000 over the 40-year life of newly installed
platforms (Table 4-7). This represents an adverse, but not significant, impact to coastal and marine birds.
Over the life of the GOM platform archipelago, mortality estimates may be on the order of 7-12 million
birds (Table 4-7). These estimates should be considered conservative given that (1) they only include
deaths due to collisions and (2) these estimates do not account for issues related to detection bias.
Although there will always be some level of incomplete information on the effects from routine activities
under a WPA proposed action on birds, there is credible scientific information, applied using acceptable
scientific methodologies, to support the conclusion that any realized impacts would be generally sublethal
in nature and not in themselves rise to the level of reasonably foreseeable significant adverse (population-
level) effects. Also, routine activities will be ongoing in the proposed action area (WPA) as a result of
existing leases and related activities (As of November 2011, there are 1,302 active leases in the WPA).
Within the WPA, there is a long-standing and well-developed OCS Program (more than 50 years); there
are no data to suggest that routine activities from the preexisting OCS Program are significantly
impacting sea turtle populations. Therefore, a full understanding of any incomplete or unavailable
information on the effects of routine activities is not essential to make a reasoned choice among the
alternatives.  Particularly when compared with other causes of bird mortality, the routine events
associated with the OCS Program are unlikely to result in population-level impacts to avian species.

Overall, impacts to avian species from routine activities are expected to be adverse but not significant.
The impacts include the following:

e temporary behavioral changes, temporary or permanent changes in habitat use,
temporary changes in foraging behavior, temporary changes to preferred foods or
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prey switching, temporary or permanent emigration, temporary or permanent
reductions in nesting, hatching, and fledging success;

¢ sublethal, chronic effects due to exposure to or intake of OCS-related contaminants
via spilled oil, pollutants in the water from service vessels, produced water, or
discarded debris;

e nocturnal circulation around platforms may create acute sublethal stress from energy
loss and the addition of platforms will increase collision risk;

¢ minimal habitat impacts (based on actual acres of footprint) are expected (onshore or
within State waters) to occur directly from routine activities resulting from a WPA
proposed action; and

e secondary impacts from pipeline and navigation canals to coastal habitats will occur
over the long term and may ultimately displace species to other habitats, if available.

Presently, there are no mitigations (or stipulations) in place specific for the protection and
conservation of migratory birds. However, avoidance measures and conditions are routinely placed on
permitted activities to protect habitat (Table 4-2).

Overall, impacts to coastal and marine birds associated with accidental events (oil spills regardless of
size) in the WPA should be less than in the CPA due to the following factors: fewer platforms; lower oil-
spill probabilities; and much lower numbers of predicted oil spills, particularly pipeline spills over the life
of a WPA proposed action (Tables 3-2, 3-4, 3-5, 3-12, and 3-19). Qil spills (and disturbance impacts
associated with clean up) have the greatest impact on coastal and marine birds. Depending on the timing
and location of the spill, even small spills can result in major avian mortality events. Small amounts of
oil can affect birds, and mortality from oil spills is often related to numerous symptoms of toxicity. Data
from actual spills strongly suggest that impacts to a bird species’ food supply are typically delayed after
initial impacts from direct oiling. Sublethal, long-term effects of oil on birds have previously been
documented, including changes to sexual signaling.

Oil-spill impacts on birds from a WPA proposed action are expected to be adverse but not significant
given the number and relatively small size of spills expected over the 40 year life of a WPA proposed
action. Impacts of oil-spill cleanup from a WPA proposed action are also expected to be adverse but not
significant, but they may be negligible depending on the scope and scale of efforts. Significant impacts to
coastal and marine birds could result in the event of a catastrophic spill, depending on the timing,
location, and size of the spill. For additional information on a catastrophic spill, see Appendix B.

Fish Resources and Essential Fish Habitat (Chapter 4.1.1.15)

The BOEM has examined the analysis for impacts to fish resources and EFH based on the additional
information presented above. Because of the mitigations described in the above analysis, a WPA
proposed action is expected to result in a minimal decrease in fish resources and/or standing stocks or in
EFH. It would require a short time for fish resources to recover from most of the impacts because
impacts to the habitat would generally be temporary; fish tend to avoid areas of impact (thus reducing
mortality effects) and most fish species are prolific reproducers. Recovery from the loss of wetlands
habitat would probably not occur, but it would likely result in conversion of the lost wetland habitats into
open water or mudflats, which may qualify as other forms of EFH.

It is expected that any possible coastal and marine environmental degradation from a WPA proposed
action would have little effect on fish resources or EFH. The impact of coastal and marine environmental
degradation is expected to cause a nondetectable decrease in fish resources or in EFH. Routine activities
such as pipeline trenching and OCS discharge of drilling muds and produced water would cause
negligible impacts that would not deleteriously affect fish resources or EFH. This is because of
regulations, mitigations, and practices that reduce the undesirable effects on coastal habitats from
dredging and other construction activities. Permit requirements should ensure that pipeline routes either
avoid different coastal habitat types or that certain techniques are used to decrease impacts. At the
expected level of impact, the resultant influence on fish resources would cause minimal changes in fish
populations or EFH. That is, if there are impacts, they would be short term and localized; therefore, they
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would only affect small portions of fish populations and selected areas of EFH. As a result, there would
be little disturbance to fish resources or EFH. In deepwater areas, many of the EFH’s are protected under
stipulations and regulations currently set in place.

Additional hard-substrate habitat provided by structure installation in areas where natural hard bottom
is rare would tend to increase fish populations. The removal of these structures would eliminate that
habitat, except when decommissioned platforms are used as artificial reef material. This practice is
expected to increase over time.

Accidental events that could impact fish resources and EFH include blowouts and oil or chemical
spills. Because subsurface blowouts, although a highly unlikely occurrence, suspend large amounts of
sediment, they have the potential to adversely affect fish resources in the immediate area of the blowout.

If oil spills due to a WPA proposed action were to occur in open waters of the OCS proximate to
mobile adult finfish, the effects would likely be nonfatal and the extent of damage would be reduced
because adult fish have the ability to move away from a spill, to metabolize hydrocarbons, and to excrete
both metabolites and parent compounds. Fish and shellfish eggs and larvae would be unable to avoid
spills, and early development stages may be at greater risk. Fish populations may be impacted by an oil
spill but they will be primarily affected if the oil reaches the shelf and estuarine areas because these are
the most productive areas and because many species reside in estuaries for at least part of their life cycle
or are dependent on the nutrients exported from the estuaries to the shelf region. The extent of the
impacts of the oil would depend on the properties of the oil and the time of year of the event. Also, much
of the coastal northern Gulf of Mexico is a moderate- to high-energy environment; therefore, sediment
transport and tidal stirring should reduce the chances for oil persisting in these habitats if they are oiled.

The effect of WPA proposed-action-related oil spills on fish resources is expected to cause a minimal
decrease in standing stocks of any population because the most common spill events would be small in
scale and localized; therefore, they would affect generally only a small portion of fish populations.
Historically, there have been no oil spills of any size in the Gulf of Mexico that have had a long-term
impact on fishery populations. Although many potential effects of the DWH event on fish populations of
the GOM have been alleged, the actual effects are at this time unknown and the total impacts are likely to
be unknown for several years.

The BOEM has determined that it cannot obtain this information, regardless of cost, within the
timeframe of this NEPA analysis, and it may be years before the information is available. In the
meantime, as described above, where this incomplete information is relevant to reasonably foreseeable
impacts, it was determined if it was essential to a reasoned choice among alternatives and if not,
scientifically credible information that is available was used in its stead and applied using accepted
methodology.

Although there is incomplete or unavailable information on the impacts of DWH event on fish
resources and essential fish habitat, BOEM has determined that it is impossible to obtain this information,
regardless of cost, within the timeframe of this NEPA analysis, and it may be years before the information
is available. This information is being developed through the NRDA process, data is still incoming and
has not been made publicly available, and it is expected to be years before the information is available. In
addition, as described above, where this incomplete information is relevant to reasonably foreseeable
impacts, what scientifically credible information is available was used in its stead and applied using
accepted scientific methodologies. Nevertheless, BOEM believes that this information is not essential to
a reasoned choice among alternatives. The likely size of an accidental event resulting from a WPA
proposed action would be small and unlikely to impact coastal and estuarine habitats where juvenile and
larval stages of fish resources are predominant, and adult fish tend to avoid adverse water conditions.

Commercial Fishing (Chapter 4.1.1.16)

Some of the impact-causing actions described above are mitigated by BOEM through the
Topographic Feature Stipulations applied to each lease sale that establishes a No Activity Zone around
important topographic features, such as the Flower Garden Banks. Also, NTL 2009-39 advises operators
to avoid hard-bottom habitats that support fish populations, and USEPA’s discharge permit system
mitigates potential impacts from produced water.

Much of coastal wetland loss that supports the estuaries upon which fish stocks are dependent is not
the result of offshore oil and gas leasing. Estuarine water quality degradation is largely a result of urban
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runoff. Offshore water quality is affected temporarily and is in a limited area by the produced-water
discharge and the overboard discharge of drilling muds. Pipeline trenching, maintenance dredging, and
canal widening in inshore areas causes only temporary suspension of sediments. Negative impacts from
most of these routine operations would require a short time for fish resources to recover. Recovery from
the loss of wetlands habitat would probably not occur.

Space-use conflicts will continue in the offshore area, although the area off limits to fishing
(especially longlining) is small. Some gear loss will continue to occur as will down time from seismic
surveys. The Fishermen’s Compensation Fund compensates U.S. commercial fishermen and other
eligible citizens and entities for property and economic loss caused by obstructions related to oil and gas
development activities on the OCS. The NMFS administers and processes Fishermen’s Contingency
Fund claims, and BOEM coordinates communications with OCS leaseholders and maintains the database
for reported obstructions. The level of impact of a WPA proposed action on the commercial fisheries in
the WPA is expected to be small.

Additional hard-substrate habitat provided by structure installation in areas where natural hard bottom
is rare will tend to increase or attract fish populations. The removal of these structures will eliminate that
habitat, except when decommissioned platforms are used as artificial reef material. This practice is
expected to increase over time.

Negative impacts from most of these routine operations would require a short time for fish resources
to recover. Recovery from the loss of wetlands habitat would probably not occur.

For these reasons, as well as the fact that Gulf of Mexico fish stocks have retained both diversity and
biomass throughout the years of offshore development, a WPA proposed action is expected to result in a
minimal decrease in fish resources.

The BOEM has examined the available data for impacts of a WPA proposed action to commercial
fisheries in the WPA. Accidental events that could impact commercial fisheries include blowouts and oil
or chemical spills. Because subsurface blowouts, although a highly unlikely occurrence, suspend large
amounts of sediment, they have the potential to adversely affect fisheries resources in the immediate area
of the blowout.

Oil spills on the OCS due to a WPA proposed action are highly unlikely. If oil spills due to a WPA
proposed action were to occur in open waters of the OCS proximate to mobile adult finfish, the effects
would likely be nonfatal, and the extent of damage would be reduced because adult fish have the ability to
avoid a spill.  This behavioral mechanism allows them to move away from the source of the
hydrocarbons, therefore minimizing the likelihood of fish Kills.

The most damaging oil spills to commercial fisheries populations would be those reaching the
productive shelf or estuaries. Negative impacts would be maximum on those populations that are short
lived and harvested annually, such as crabs and shrimp, or those populations that are sessile, such as
oysters. Spills of this magnitude from the EEZ have, however, a very low probability of occurrence
historically.

Most closures from oil spills are small and short lived. Fishermen are generally able to avoid the
area, causing only localized economic impacts. Large-scale closures are rare but can temporarily inflict a
negative impact on commercial fishermen and the sale of local fish products. Closures may also relieve
fishing pressure and allow fisheries populations to increase the following year.

In summary, the impacts of a WPA proposed action from accidental events (i.e., a well blowout or an
oil spill) are anticipated to be minimal because the potential for oil spills is very low, the most typical
events are small and of short duration, and the effects are so localized that fish are typically able to avoid
the area adversely impacted.

Recreational Fishing (Chapter 4.1.1.17)

There may be minor space-use conflicts with recreational fishermen during the initial phases of a
WPA proposed action. A proposed action may also lead to low-level environmental degradation of fish
habitat, which would negatively impact recreational fishing activity. However, these minor negative
effects would likely be outweighed by the beneficial role that oil rigs serve as artificial reefs for fish
populations. The degree to which oil platforms will become a part of a particular State’s Rigs-to-Reefs
program will be an important determinant of the degree to which a WPA proposed action will impact
recreational fishing activity in the long term.
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An oil spill will likely lead to recreational fishing closures in the vicinity of the oil spill. Small-scale
spills should not affect recreational fishing to a large degree due to the likely availability of substitute
fishing sites in neighboring regions. A large spill such as the one associated with the DWH event can
have more noticeable effects due to the larger potential closure regions and due to the wider economic
implications such closures can have. However, the longer-term implications of a large oil spill will
primarily depend on the extent to which fish ecosystems recover after the spill has been cleaned.

Recreational Resources (Chapter 4.1.1.18)

Routine OCS actions in the WPA can cause minor disturbances to recreational resources, particularly
beaches, through increased levels of noise, debris, and rig visibility. The OCS activities can also change
the composition of local economies through changes in employment, land-use, and recreation demand. A
WPA proposed action has the potential to directly and indirectly impact recreational resources along the
coast of Texas. However, the small scale of a WPA proposed action relative to the scale of the existing
oil and gas industry suggests that these potential impacts on recreational resources are likely to be
minimal.

Spills most likely to result from a WPA proposed action will be small, of short duration, and not
likely to impact Gulf Coast recreational resources. Should an oil spill occur and contact a beach area or
other recreational resource, it will cause some disruption during the impact and cleanup phases of the
spill. However, these effects are also likely to be small in scale and of short duration. In the unlikely
event that a spill occurs that is sufficiently large to affect large areas of the coast and, through public
perception, has effects that reach beyond the damaged area, the effects to recreation and tourism could be
significant.

Archaeological Resources (Chapter 4.1.1.19)

Historic (Chapter 4.1.1.19.1)

The greatest potential impact to an archaeological resource as a result of a WPA proposed action
would result from direct contact between an offshore activity (i.e., platform installation, drilling rig
emplacement, and dredging or pipeline project) and a historic site. Archaeological surveys, where
required prior to an operator beginning oil and gas activities on a lease, are expected to be effective at
identifying possible archaeological sites. The technical requirements of the archaeological resource
reports are detailed in NTL 2005-G07, “Archaeological Resource Surveys and Reports.” Under 30 CFR
250.194(c) and 30 CFR 250.1010(c), lessees are required to notify BOEM immediately of the discovery
of any potential archaeological resources.

Offshore oil and gas activities resulting from a WPA proposed action could impact an archaeological
resource because of incomplete knowledge on the location of these sites in the Gulf. The risk of contact
to archaeological resources is greater in instances where archaeological survey data are unavailable. Such
an event could result in the disturbance or destruction of important archaeological information.
Archaeological surveys would provide the necessary information to develop avoidance strategies that
would reduce the potential for impacts on archaeological resources.

Except for the projected 0-1 new gas processing plants and 0-1 new pipeline landfall, a WPA
proposed action would require no new oil and gas coastal infrastructure. It is expected that archaeological
resources would be protected through the review and approval processes of the various Federal, State, and
local agencies involved in permitting onshore activities.

Accidental events producing oil spills may threaten archaeological resources along the Gulf Coast.
Should a spill contact a historic archaeological site (including submerged sites), damage might include
direct impact from oil-spill cleanup equipment, contamination of materials, and/or looting. Previously
unrecorded sites could be impacted by oil-spill cleanup operations on beaches and offshore. The major
effect from an oil-spill impact would be visual contamination of a historic coastal site, such as a historic
fort or lighthouse. It is expected that any spill cleanup operations would be considered a Federal action
for the purposes of Section 106 of the National Historic Preservation Act (NHPA) and would be
conducted in such a way as to cause little or no impacts to historic archaeological resources. Recent
research suggests the impact of direct contact of oil on historic properties may be long term and not easily
reversible without risking damage to fragile historic materials. Detailed risk analyses of offshore oil spills
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ranging from >1,000 bbl, <1,000 bbl, and coastal spills associated with a WPA proposed action are
provided in Chapters 3.2.1.5, 3.2.1.6, and 3.2.1.7 respectively. When oil is spilled in offshore areas,
much of the oil volatilizes or is dispersed by currents, so it has a low probability of contacting coastal
areas.

The potential for spills is low, the effects would generally be localized, and the cleanup efforts would
be regulated. A WPA proposed action, therefore, is not expected to result in impacts to historic
archaeological sites; however, should such an impact occur, unique or significant archaeological
information could be lost and this impact could be irreversible.

Prehistoric (Chapter 4.1.1.19.2)

The greatest potential impact to an archaeological resource as a result of a WPA proposed action
would result from direct contact between an offshore activity (i.e., platform installation, drilling rig
emplacement, and dredging or pipeline project) and a prehistoric site. Prehistoric archaeological sites are
thought potentially to be preserved shoreward of the 45-m (148-ft) bathymetric contour, where the Gulf of
Mexico continental shelf was subaerially exposed during the Late Pleistocene. The archaeological
surveys, where required prior to an operator beginning oil and gas activities on a lease, are expected to be
somewhat effective at identifying submerged landforms that could support possible archaeological sites.
The NTL 2005-G07 suggests a 300-m (984-ft) linespacing for remote-sensing surveys of leases within
areas having a high potential for prehistoric sites. While surveys provide a reduction in the potential for a
damaging interaction between an impact-producing factor and a prehistoric archaeological site, there is a
possibility of an OCS activity contacting an archaeological site because of an insufficiently dense survey
grid. Should such contact occur, there would be damage to or loss of significant and/or unique
archaeological information.

Accidental events producing oil spills may threaten archaeological resources along the Gulf Coast.
Should a spill contact a prehistoric 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. Detailed risk analyses of offshore oil spills
ranging from >1,000 bbl, <1,000 bbl, and coastal spills associated with a WPA proposed action are
provided in Chapters 3.2.1.5, 3.2.1.6, and 3.2.1.7, respectively. When oil is spilled in offshore areas,
much of the oil volatilizes or is dispersed by currents, so it has a low probability of contacting coastal and
barrier island prehistoric sites as a result of a WPA proposed action. A WPA proposed action, therefore,
is not expected to result in impacts to prehistoric archaeological sites.

Human Resources and Land Use (Chapter 4.1.1.20)

Land Use and Coastal Infrastructure (Chapter 4.1.1.20.1)

The impacts of routine events associated with a WPA proposed action are uncertain due to the post-
DWH environment, the effects of the drilling suspension, the changes in Federal requirements for drilling
safety, and the current pace of permit approvals. The BOEM projects 0-1 new gas processing facilities
and 0-1 new pipeline landfalls for a WPA proposed action. However, based on the most current
information available, there is only a very slim chance that either would result from a WPA proposed
action, and if a new gas processing facility or pipeline landfall were to result, it would likely occur toward
the end of the 40-year analysis period. The likelihood of a new gas processing facility or pipeline landfall
is much closer to zero than to one. The BOEM anticipates that there would be maintenance dredging of
navigation channels and an increase in activity at services bases as a result of a WPA proposed action. If
drilling activity recovers post-DWH event and increases, there may be new increased demand for a waste
disposal services as a result of a WPA proposed action. Because of the current near zero estimates for a
pipeline landfall and gas processing facility construction, the routine activities associated with a WPA
proposed action would have little effect on land use.

As a result of the DWH event, it is too early to determine substantial, long-term changes in routine
event impacts to land use and infrastructure. The BOEM anticipates these changes will become apparent
over time. Therefore, BOEM recognizes the need to continue monitoring all resources for changes that
are applicable for land use and infrastructure. From the information described above, in regard to land
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use and infrastructure, it does not appear that there would be adverse impacts from routine events
associated with a WPA proposed action.

Accidental events associated with a WPA proposed action occur at different levels of severity, based
in part on the location and size of the event. The typical types of accidental events that could affect land
use and coastal infrastructure include oil spills, vessel collisions, and chemical/drilling-fluid spills. These
may occur anywhere across the spectrum of severity. Typically, accidental events related to OCS
activities are generally smaller in scale based on historic experience, and they must be distinguished from
low-probability, high-impact catastrophic events such as the DWH event. Typically, the impact of small-
scale oil spills, vessel collisions, and chemical/drilling fluid spills are not likely to last long enough to
adversely affect overall land use or coastal infrastructure in the analysis area.

Many of the impacts of the DWH event to land use and infrastructure have been temporary and short-
term, such as the ship decontamination sites and the waste staging areas established in the immediate
aftermath of the DWH event. The indirect effects on infrastructure use are still rippling through the
industry, but this should resolve as issues with the moratorium, permitting, etc. are resolved. With
regards to land use and infrastructure, the post-DWH event environment remains somewhat dynamic, and
BOEM will continue to monitor these resources over time and to document short- and long-term DWH
event impacts. In the future, the long-term impacts of the DWH event will be clearer as time allows the
production of peer-reviewed research and targeted studies that determine those impacts. The DWH event
was a low-probability, high-impact catastrophic event. For the reasons set forth in the analysis above, the
kinds of accidental events that are likely to result from a WPA proposed action are not likely to
significantly affect land use and coastal infrastructure. This is because accidental events offshore would
have a small probability of impacting onshore resources. Also, if an accident occurs nearshore, it would
be most probably be near a facility; therefore, the impacts would be temporary and localized because of
the decrease in response time.

Demographics (Chapter 4.1.1.20.2)

A WPA proposed action is projected to minimally affect the demography of the analysis area.
Population impacts from a WPA proposed action are projected to be minimal (<1% of the total
population) for any economic impact area (EIA) in the Gulf of Mexico region. The baseline population
patterns and distributions, as projected and described in Chapter 4.1.1.20.2.1, are expected to remain
unchanged as a result of a WPA proposed action. The increase in employment is expected to be met
primarily with the existing population and available labor force, with the exception of some in-migration
projected to occur in focal areas, such as Port Fourchon.

Accidental events associated with a WPA proposed action, such as oil or chemical spills, blowouts,
and vessel collisions, would likely have no effects on the demographic characteristics of the Gulf coastal
communities because accidental events typically cause only short-term population movements as
individuals seek employment related to the event or have their existing employment displaced during the
event, and net employment impacts from a spill are not expected to exceed 1 percent of baseline
employment for any EIA in any given year.

Economic Factors (Chapter 4.1.1.20.3)

Should a WPA proposed action occur, there would be only minor economic changes in the Texas,
Louisiana, Mississippi, Alabama, and Florida EIA’s. This is because the demand would be met primarily
with the existing population and labor force. Most of the employment related to a WPA proposed action
is expected to occur in Texas (primarily in the EIA TX-3) and in the coastal areas of Louisiana. A WPA
proposed action, irrespective of whether one analyzes the high-case or low-case production scenario,
would not cause employment effects >0.1 percent in any EIA along the Gulf Coast.

An oil spill can cause a number of disruptions to local economies. A number of these effects are due
to industries that depend on damaged resources. However, the impacts of an oil spill can be somewhat
broader if firms further along industry supply chains are affected. These effects depend on issues such as
the effects of cleanup operations and the responses of policymakers to a spill. However, the impacts of
small-to medium-sized spills should be localized and temporary. A catastrophic spill along the lines of
the DWH event would have more noticeable impacts to the economy. However, the likelihood of another
spill of this scale is quite low.
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Environmental Justice (Chapter 4.1.1.20.4)

Because of the existing extensive and widespread support system for OCS-related industry and
associated labor force, the effects of a WPA proposed action are expected to be widely distributed and to
have little impact. In general, who will be hired and where new infrastructure might be located is
impossible to predict, but, in any case, it will be very limited. Impacts related to a WPA proposed action
are expected to be economic and to have a limited but positive effect on low-income and minority
populations because it will maintain current industry and related support services. Given the existing
distribution of the industry and the limited concentrations of minority and low-income peoples adjacent to
the OCS infrastructure (Chapter 4.1.1.20.4.1), a WPA proposed action is not expected to have a
disproportionate effect on these populations within the WPA.

A WPA proposed action is not expected to have disproportionate high/adverse environmental or
health effects on minority or low-income people.

Chemical and drilling-fluid spills may be associated with exploration, production, or transportation
activities that result from a WPA proposed action. Low-income and minority populations might be more
sensitive to oil spills in coastal waters than is the general population because of their dietary reliance on
wild coastal resources, their reliance on these resources for other subsistence purposes such as sharing and
bartering, their limited flexibility in substituting wild resources with purchased ones, and their likelihood
of participating in cleanup efforts and other mitigating activities. With the exception of a catastrophic
accidental event, such as the DWH event, the impacts of oil spills, vessel collisions, and chemical/drilling
fluid spills are not likely to be of sufficient duration to have adverse and disproportionate long-term
effects for low-income and minority communities in the analysis area.

An event like the DWH event could have adverse and disproportionate effects for low-income and
minority communities in the analysis area. Many of the long-term impacts of the DWH event to low-
income and minority communities are unknown. While economic impacts have been partially mitigated
by employers retaining employees for delayed maintenance or through the GCCF Program’s emergency
funds, the physical and mental health effects to both children and adults within these communities could
potentially unfold for many years. As studies of past oil spills have highlighted, different cultural groups
can possess varying capacities to cope with these types of events. Likewise, some low-income and/or
minority groups may be more reliant on natural resources and/or less equipped to substitute contaminated
or inaccessible natural resources with private market offerings. Because lower-income and/or minority
communities may live near and directly involved with spill cleanup efforts, the vectors of exposure can be
higher for them than for the general population, increasing the potential risks of long-term health affects.
To date, there have been no longitudinal epidemiological studies of possible long-term health effects for
oil-spill cleanup workers. The post-DWH event’s human environment remains dynamic, and BOEM will
continue to monitor these populations over time and to document short- and long-term DWH event
impacts. In the future, the long-term impacts of the DWH event will be clearer as time allows the
production of peer-reviewed research and targeted studies that determine those impacts.

The DWH event was a low-probability, high-impact catastrophic event. For the reasons set forth in
the analysis above, the kinds of accidental events (smaller, shorter time scale) that are likely to result from
a WPA proposed action may affect low-income and/or minority more than the general population, at least
in the shorter term. These higher risk groups may lack the financial or social resources and may be more
sensitive and less equipped to cope with the disruption these events pose. These smaller events, however,
are not likely to significantly affect minority and low-income communities in the long term.

Species Considered due to U.S. Fish and Wildlife Concerns (Chapter 4.1.1.21)

Because of the mitigations likely to be implemented in place, routine activities (e.g., operational
discharges, noise, and marine debris) related to a WPA proposed action are not expected to have long-
term adverse effects on the size and productivity of any species or populations in the GOM. Lethal
effects could occur from ingestion of accidentally released plastic materials from OCS vessels and
facilities. However, there have been no reports to date on such incidences. The BOEM employs several
measures (e.g., marine debris mitigations) to reduce the potential impacts to any animal from routine
activities associated with a proposed action. Accidental blowouts, oil spills, and spill-response activities
resulting from a WPA proposed action have the potential to impact small to large areas in the GOM,
depending on the magnitude and frequency of accidents, the ability to respond to accidents, the location
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and date of accidents, and various meteorological and hydrological factors (including tropical storms).
The incremental contribution of a WPA proposed action would not be likely to result in a significant
incremental impact on the above mammal and plant species within the WPA; in comparison, non-OCS-
related activities, such as habitat loss and competition, have historically proved to be of greater threat to
the species.

In conclusion, a WPA proposed action would have no effect on the species. The conclusions for the
following species can be found in their respective chapters of this EIS: West Indian manatee (Chapter
4.1.1.11); green, hawksbill, Kemp’s ridley, leatherback, and loggerhead sea turtles (Chapter 4.1.1.12);
and Attwater’s greater prairie-chicken, northern aplomado falcon, piping plover, whooping crane, and
mountain plover (Chapter 4.1.1.14).

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
(Chapters 4.1.1.6). Oil and gas activities resulting from a proposed action 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 (BOEM)-funded
studies of topographic highs in the GOM; numerous stipulation-imposed, industry-funded monitoring
reports; and 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:

(@) 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 (279 ft) are similar to soft-bottom
organisms found throughout the Gulf. Where a bank is in water depths less than 85 m (279 ft), 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
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more sensitive and productive algal-sponge zone require a shunt zone extending 1 nmi (1.2 mi; 1.9 km)
and an additional 3-nmi (35 mi; 5.6 km) 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 (a high-relief feature) 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

(@) 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
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:
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Shelf Edge Banks Low-Relief Banks® South Texas Banks*

Bank Name Isobath (m) Bank Name Isobath (m) Bank Name Isobath (m)
West Flower Mysterious Bank | 74, 76, 78, 80, 84 | Dream Bank 78, 82
Garden Bank
(defined by 100
Y, s Vs system) Coffee Lump Various Southern Bank 80
East Flower . . .

Garden Bank Blackfish Ridge 70 Hospital Bank 70
(defined by 100
Y2 s Vi 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

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

?Low-Relief Banks—only paragraph (a) 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 a proposed
action, 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.

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 topographic features from
activities resulting from a proposed action.

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
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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 re-
suspending 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. A WPA
proposed action, without benefit of the Topographic Features Stipulation or comparable mitigation, is
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;
16 ft), shunting would be counterproductive.

The stipulation requires that all drill cuttings and drilling fluids within 1,000 m (3,281 ft) 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 (3,281 ft) 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 (1.2 mi; 1.9 km) of
these more sensitive banks. Surface discharges outside of 1 nmi (1.2 mi; 1.9 km) 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 (1.2 mi; 1.9 km) 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 (1.2 mi; 1.9 km),
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 (3,281 ft) 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 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 a proposed action, 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.
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2.3.1.3.2. Military Areas Stipulation

The Military Areas Stipulation has been applied to all blocks leased in military areas since 1977 and
reduces potential impacts, particularly in regards to safety; but, it does not reduce or eliminate the actual
physical presence of oil and gas operations in areas where military operations are conducted. The
stipulation contains a “hold harmless” clause (holding the U.S. Government harmless in case of an
accident involving military operations) and requires lessees to coordinate their activities with appropriate
local military contacts. Figure 2-2 shows the military warning areas in the Gulf of Mexico.

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
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.

2.3.1.3.3. Protected Species Stipulation

The Protected Species Stipulation has been applied to all blocks leased in the GOM since December
2001. This stipulation was developed in consultation with the Department of Commerce, National
Oceanic and Atmospheric Administration, NMFS; and the Department of the Interior, FWS in accordance
with Section 7 of the Endangered Species Act and is designed to minimize or avoid potential adverse
impacts to federally protected species.

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 BOEM 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 BOEM 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 BOEM 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



Alternatives Including the Proposed Actions

2-39

(d)

(€)

(f)

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.

The BOEM 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 BOEM are used.

The BOEM 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 BOEM within 24 hours of the strike.

The BOEM 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 mitigating measures in Notices to
Lessees (NTL’s).

Effectiveness of the Lease Stipulation

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

2.3.1.3.4.

Law of the Sea Convention Royalty Payment Stipulation

The Law of the Sea Convention Royalty Payment Stipulation applies to blocks or portions of blocks
beyond the U.S. Exclusive Economic Zone (generally greater than 200 nmi [230 mi; 370 km] from the
U.S. coastline). Leases on these blocks may be subject to special royalty payments under the provisions
of the 1982 Law of the Sea Convention (consistent with Article 82), if the U.S. becomes a party to the
Convention prior to or during the life of the lease.

)

(2)

®3)

Law of the Sea Convention Royalty Payment Stipulation

The Convention requires payments annually by coastal States party to the
Convention with respect to all production at a site after the first 5 years of
production at that site. Any such payments will be made by the U.S. Government
and not the lessee.

For the purpose of this stipulation regarding payments by the lessee to the U.S.
Government, a site is defined as an individual lease whether or not the lease is
located in a unit.

For the purpose of this stipulation, the first production year begins on the first day
of commercial production (excluding test production). Once a production year
begins, it shall run for a period of 365 days whether or not the lease produces
continuously in commercial quantities. Subsequent production years shall begin on
the anniversary date of first production.
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(4) If total lease production during the first 5 years following first production exceeds
the total royalty suspension volume(s) provided in the lease terms, or through
application and approval of relief from royalties, the following provisions of this
stipulation will not apply. If, after the first 5 years of production, but prior to
termination of this lease, production exceeds the total royalty suspension volume(s)
provided in the lease terms or through application and approval of relief from
royalties, the following provisions of this stipulation will no longer apply effective
the day after the suspension volumes have been produced.

(5) If, in any production year after the first 5 years of lease production, due to lease
royalty suspension provisions or through application and approval of relief from
royalties, no lease production royalty is due or payable by the lessee to the U.S.
Government, then the lessee will be required to pay, as stipulated in paragraph 9
below, Convention-related royalty in the following amount so that the required
Convention payments may be made by the U.S. Government, as provided under the
Convention:

() In the sixth year of production, 1 percent of the value of the sixth year's lease
production saved, removed, or sold from the leased area;

(b) After the sixth year of production, the Convention-related royalty payment rate
shall increase by 1 percent for each subsequent year until the twelfth year and
shall remain at 7 percent thereafter until lease termination.

(6) If the U.S. Government becomes a party to the Convention after the fifth year of
production from the lease, and a lessee is required, as provided herein, to pay
Convention-related royalty, the amount of the royalty due will be based on the
above payment schedule as determined from first production. For example, U.S.
Government accession to the Convention in the tenth year of lease production
would result in a Convention-related royalty payment of 5 percent of the value of
the tenth year's lease production, saved, removed, or sold from the lease. The
following year, a payment of 6 percent would be due, and so forth, as stated above,
up to a maximum of 7 percent per year.

(7) If, in any production year after the first 5 years of lease production, due to lease
royalty suspension provisions or through application and approval of relief from
royalties, lease production royalty is paid but is less than the payment provided for
by the Convention, then the lessee will be required to pay to the U.S. Government
the Convention-related royalty in the amount of the shortfall.

(8) In determining the value of production from the lease if a payment of Convention-
related royalty is to be made, the provisions of the lease and applicable regulations
shall apply.

(9) The Convention-related royalty payment(s) required under paragraphs 5 through 7
of this stipulation, if any, shall not be paid monthly but shall be due and payable to
the Office of Natural Resources Revenue on or before 30 days after the expiration
of the relevant production lease year.

(10) The lessee will receive royalty credit in the amount of the Convention-related
royalty payment required under paragraphs 5 through 7 of this stipulation, which
will apply to royalties due under the lease for which the Convention-related royalty
accrued in subsequent periods, as non-Convention related royalty payments become
due.

(11) Any lease production for which the lessee pays no royalty other than a Convention-
related requirement, due to lease royalty suspension provisions or through
application and approval of relief from royalties, will count against the lease's
applicable royalty suspension or relief volume.
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(12) The lessee will not be allowed to apply or recoup any unused Convention-related
credit(s) associated with a lease that has been relinquished or terminated.

2.3.2. Alternative B—The Proposed Action 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; Law of the Sea Convention Royalty Payment
Stipulation is not a mitigation) and estimates are the same as for Alternative A. A description of
Alternative A is presented in Chapter 2.3.1.1.

2.3.2.2. Summary of Impacts

The analyses of impacts summarized in Chapter 2.3.1.2 and described in detail in Chapter 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 Chapter 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 number of blocks that would not be offered
under Alternative B represents only a small percentage of the total number of blocks to be offered under
Alternative A; therefore, it is assumed that the levels of activity for Alternative B would be essentially the
same as those projected for a proposed action. As a result, the impacts expected to result from Alternative
B would be very similar to those described under the proposed action (Chapter 4). Therefore, the
regional impact levels for all resources, except for the topographic features, would be similar to those
described under the proposed action. 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.

2.3.3. Alternative C—No Action

2.3.3.1. Description

Alternative C is the cancellation of a proposed WPA lease sale. The opportunity for development of
the estimated 0.116-0.200 BBO and 0.538-0.938 Tcf of gas that could have resulted from a proposed
lease sale would be precluded or postponed. Any potential environmental impacts resulting from a
proposed lease sale would not occur or would be postponed.

2.3.3.2. Summary of Impacts

Canceling a proposed lease sale would eliminate the effects described for Alternative A
(Chapter 4.1). The incremental contribution of a proposed lease sale to cumulative effects would also be
foregone, but effects from other activities, including other OCS lease sales, would remain.

If a lease sale would be canceled, the resulting development of oil and gas would most likely be
postponed to a future sale; therefore, the overall level of OCS activity in the WPA would only be reduced
by a small percentage, if any. Therefore, the cancellation of a proposed lease sale would not significantly
change the environmental impacts of overall OCS activity. However, the cancellation of a lease sale may
result in direct economic impacts to the individual companies. Revenues collected by the Federal
Government (and thus revenue disbursements to the States) would be adversely affected also.

Other sources of energy may substitute for the lost production. Principal substitutes would be
additional imports, conservation, additional domestic production, and switching to other fuels. These
alternatives, except conservation, have significant negative environmental impacts of their own.
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2.4. PROPOSED CENTRAL PLANNING AREA LEASE SALES 227, 231, 235, 241,
AND 247

2.4.1. Alternative A—The Proposed Action (Preferred Alternative)

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 Eastern GOM Planning Area and are
within 100 miles of the Florida coast;

(2) blocks east of the Military Mission line (86 degrees, 41 minutes west longitude)
under an existing moratorium until 2022, as a result of the Gulf of Mexico Energy
Security Act of 2006 (December 20, 2006);

(3) blocks that are beyond the United States 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 former Western Gap and are within
1.4 nmi north of the continental shelf boundary between the U.S. and Mexico.

The CPA sale area encompasses about 63 million ac of the CPA’s 66.45 million ac. As of November
2011, about 38.6 million ac of the CPA sale area are currently unleased. The estimated amount of
resources projected to be developed as a result of a proposed CPA lease sale is 0.460-0.894 BBO and
1.939-3.903 Tcf of gas (Table 3-1).

The analyses of impacts summarized below and described in detail in Chapter 4.2 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 Chapter 3.

Alternative A has been identified as BOEM’s preferred alternative; however, this does not mean that
another alternative may not be selected in the Record of Decision.

2.4.1.2. Summary of Impacts

Air Quality (Chapter 4.2.1.1)

Emissions of pollutants into the atmosphere from the routine activities associated with a CPA
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. As indicated in the GMAQS and other modeling studies, a CPA proposed action would have
only a small effect on ozone levels in ozone nonattainment areas and would not interfere with the States’
schedule for compliance with the NAAQS. Regulations, monitoring, mitigation, and developing
emissions-related technologies would ensure these levels stay within the NAAQS.

Accidental events associated with a CPA proposed action that could impact air quality include spills
of oil, natural gas, condensate, and refined hydrocarbons; H,S release; fire; and could result in the
releases of NAAQS air pollutants (i.e., SOy, NO,, VOC’s, CO, PMy,, and PM,5). Response activities that
could impact air quality include in-situ burning, the use of flares to burn gas and oil, and the use of
dispersants applied from aircraft. Measurements taken during an in-situ burning show that a major
portion of compounds was consumed in the burn; therefore, pollutant concentrations would be expected
to be within the NAAQS. In a recent analysis of air in coastal communities, low levels of dispersants
were identified. These response activities are temporary in nature and occur offshore; therefore, there are
little expected impacts from these actions to onshore air quality. Accidents involving high concentrations
of H,S could result in deaths as well as environmental damage. Regulations and NTL’s are in place to
protect workers from H,S releases. Other emissions of pollutants into the atmosphere from accidental
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events as a result of a CPA proposed action are not projected to have significant impacts on 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.

During the DWH event, a huge number of air samples were collected. Analyses included BETX, PM,
H.,S, NAAQS criteria pollutants, and dioxin. According to USEPA, in coastal communities air pollutants
from the DWH event were at levels well below those that would cause short-term health problems. The
air monitoring conducted to date has not found any pollutants at levels expected to cause long-term harm.
However, questions have been raised concerning the effects of the DWH event on public health and the
workers, resulting from the releases of particles and toxic chemicals due to evaporation from oil spill,
flaring, oil burn, and the applications of dispersants; see also Chapter 4.2.1.23.4. Air quality impacts
include the emission of pollutants from the oil and the fire emissions that are hazardous to human health
and that can possibly be fatal (Appendix B).

Overall, since loss of well-control events and blowouts are rare events and of short duration, potential
impacts to air quality are not expected to be significant except in a rare catastrophic event.

Water Quality (Chapter 4.2.1.2)

Coastal Waters (Chapter 4.2.1.2.1)

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. These activities are not
only highly regulated but also localized and temporary in nature. The impacts to coastal water quality
from routine activities associated with a CPA proposed action should be minimal because of the distance
to shore of most routine activities, USEPA regulations that restrict discharges, and few, if any, new
pipeline landfalls or onshore facilities would be constructed.

Accidental events associated with a CPA proposed action that could impact coastal water quality
include spills of oil and refined hydrocarbons, releases of natural gas and condensate, usage of chemical
dispersants in oil-spill response, and spills of chemicals or drilling fluids. The loss of well control,
pipeline failures, collisions, or other malfunctions could also result in such spills. Although response
efforts may decrease the amount of oil in the environment, the response efforts may also impact the
environment through, for example, increased vessel traffic, hydromodification, and application of
dispersants. Natural degradation processes would also decrease the amount of spilled oil over time. For
coastal spills, two additional factors that must be considered are the shallowness of the area and the
proximity of the spill to shore. Over time, natural processes can physically, chemically, and biologically
degrade oil. Chemicals used in the oil and gas industry are not a significant risk in the event of a spill
because they are either nontoxic, used in minor gquantities, or are only used on a noncontinuous basis.
Spills from collisions are not expected to be significant because collisions occur infrequently.

Offshore Waters (Chapter 4.2.1.2.2)

During exploratory activities, the primary impacting sources to offshore water quality are discharges
of drilling fluids and cuttings. During platform installation and removal activities, the primary impacting
sources to water quality are sediment disturbance and temporarily increased turbidity. Impacting
discharges during production activities are produced water and supply-vessel discharges. Regulations are
in place to limit the toxicity of the discharge components, the levels of incidental contaminants in these
discharges, and, in some cases, the discharge rates and discharge locations. Pipeline installation can also
affect water quality by sediment disturbance and increased turbidity. Service-vessel discharges might
include water with oil concentration of approximately 15 ppm as established by regulatory standards.
Any disturbance of the seafloor would increase turbidity in the surrounding water, but the increased
turbidity should be temporary and restricted to the area near the disturbance. There are multiple Federal
regulations and permit requirements that would decrease the magnitude of these activities. Impacts to
offshore waters from routine activities associated with a CPA proposed action should be minimal as long
as regulatory requirements are followed.

Accidental events associated with a CPA proposed action that could impact offshore water quality
include spills of oil and refined hydrocarbons, releases of natural gas and condensate, usage of chemical
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dispersants in oil-spill response, spills of chemicals or drilling fluids, loss of well control, pipeline
failures, collisions, or other malfunctions that would result in such spills. Spills from collisions are not
expected to be significant because collisions occur infrequently. Overall, loss of well control events and
blowouts are rare events and of short duration, so potential impacts to offshore water quality are not
expected to be significant except in the rare case of a catastrophic event (Appendix B). Although
response efforts may decrease the amount of oil in the environment, the response efforts may also impact
the environment through, for example, increased vessel traffic and application of dispersants. Natural
physical, chemical, and biological processes would decrease the amount of spilled oil over time through
dilution, weathering, and degradation of the oil. Chemicals used in the oil and gas industry are not a
significant risk for a spill because they are either nontoxic, used in minor quantities, or are only used on a
noncontinuous basis. Although there is the potential for accidental events, a CPA proposed action would
not significantly change the water quality of the Gulf of Mexico over a large spatial or temporal scale.

Coastal Barrier Beaches and Associated Dunes (Chapter 4.2.1.3)

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 CPA
proposed action are expected to be restricted to temporary and localized disturbances. The 0-1 pipeline
landfalls projected in support of a CPA proposed action are not expected to cause significant impacts to
barrier beaches because of the use of nonintrusive installation methods and regulations. New processing
plants would not be expected to be constructed on barrier beaches.

Maintenance dredging of barrier inlets and bar channels is expected to occur, which combined with
channel jetties, causes minor and localized impacts on adjacent barrier beaches. These dredging activities
are permitted, regulated, and coordinated by COE with the appropriate State and Federal resource
agencies. Impacts from these operations are minimal due to requirements for the beneficial use of the
dredged material for wetland and beach construction and restoration where appropriate. Permit
requirements further mitigate dredged material placement in approved disposal areas by requiring the
dredged material to be placed in such a manner that it neither disrupts hydrology nor changes elevation in
the surrounding marsh. Because these impacts occur regardless of a CPA proposed action, a proposed
action would account for a small percentage of these impacts from routine events. There could be a slight
chance of disturbing or resuspending buried, remnant oil from the DWH event through channel
maintenance or trenching associated with pipeline placement. However, based on sediment analyses in
the OSAT report (2010), there were no exceedances of USEPA’s aquatic life benchmarks for PAH’s in
sediment beyond 3 km (~2 mi) from the wellhead that were linked to the oil from the DWH event. Since
dredging, vessel traffic, and pipeline emplacement activities would be far removed from most affected
areas, the chance of resuspension of toxic sediment would be improbable.

Based on the findings of the OSAT-2 report (2011), weathered oil samples showed PAH’s were
depleted by 86-98 percent in most beach locations. The PAH model predictions also predict that PAH
concentrations in subtidal buried oil will decrease to 20 percent of current levels within 5 years.

In conclusion, a CPA proposed action is not expected to adversely alter barrier beach configurations
significantly beyond existing, ongoing impacts in localized areas or to result in remobilizing toxic
remnant oil. Strategic placement of dredged material from channel maintenance, channel deepening, and
related actions can mitigate adverse impacts upon those localized areas.

Because of the proximity of inshore spills to barrier islands and beaches, inshore spills pose the
greatest threat because of their concentration and lack of weathering by the time they hit the shore and
because dispersants are not utilized in inshore waters due to the negative effects on the shallow-water
coastal habitats. Such spills may result from either vessel collisions that release fuel and lubricants or
from pipelines that rupture. Impacts of a nearshore spill would be considered short term in duration and
minor in scope because the size of such a spill is projected to be small (coastal spills are assumed to be
77 bbl; Chapter 3.2.1.7.1). Offshore-based crude oil would be less in toxicity when it reaches the coastal
environments. This is due to the distance from shore, the weather, the time oil remains offshore, and the
dispersant used. Equipment and personnel used in cleanup efforts can generate the greatest direct impacts
to the area, such as the disturbance of sands through foot traffic and mechanized cleanup equipment (e.g.,
sifters), dispersal oil deeper into sands and sediments, and foot traffic in marshes impacting the
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distribution of oils and marsh vegetation. Close monitoring and restrictions on the use of bottom-
disturbing equipment would be needed to avoid or minimize those impacts.

Although the most current information did reveal that some of the barrier islands had experienced
storm-induced reductions in beach shoreline elevations and erosion, the significance of this loss of
protection is small in comparison with the overriding climatic forces. Although monitoring is still
ongoing, the current data show that the toxic components of remnant oil are expected to continue to
decline as noted above. Therefore, the currently available information suggests that impacts on barrier
islands and beaches from accidental impacts associated with a CPA proposed action would be minimal.
However, the long-term effects of the berm construction on Chandeleur Island cannot be evaluated at this
time due to the lack of long-term monitoring data concerning the change in hydrological conditions
created by the construction. Should a spill other than a catastrophic spill contact a barrier beach, oiling is
expected to be light and sand removal during cleanup activities minimized. No significant long-term
impacts to the physical shape and structure of barrier beaches and associated dunes are expected to occur
as a result of a CPA proposed action. A CPA proposed action would not pose a significant increase in
risk to barrier island or beach resources.

Wetlands (Chapter 4.2.1.4)

It is expected that these impacts would be reduced or eliminated through mitigation, such as
horizontal, directional (trenchless) drilling techniques to avoid damages to these sensitive wetland
habitats. Although maintenance dredging of navigation channels and canals in the CPA is expected to
occur, a CPA 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 wetlands. Secondary
impacts to wetlands from a CPA proposed action would result from OCS-related vessel traffic
contributing to the erosion and widening of navigation channels and canals. This would cause
approximately 1 ha (3 ac) of landloss per year. Overall, the impacts to wetlands from routine activities
associated with a CPA proposed action are expected to be low due to the small length of projected
onshore pipelines, the minimal contribution to the need for maintenance dredging, and the mitigation
measures that would be used to further reduce these impacts.

Offshore oil spills resulting from a CPA proposed action would have a low probability of contacting
and damaging any wetlands along the Gulf Coast, except in the case of a catastrophic event
(Appendix B). This is because of the distance of the spill to the coast, the likely weathered condition of
oil (through evaporation dilution and biodegradation) should it reach the coast, and because wetlands are
generally protected by barrier islands, peninsulas, sand spits, and currents. Although the probability of
occurrence is low, the greatest threat from an oil spill to wetland habitat is from an inland spill as a result
of a nearshore vessel accident or pipeline rupture. Wetlands in the northern Gulf of Mexico are either in
moderate- to high-energy environments; therefore, sediment transport and tidal stirring should reduce the
chances for oil persisting in the event that these areas are oiled. While a resulting slick may cause minor
impacts to wetland habitat and surrounding seagrass communities, the equipment, chemical treatments,
and personnel used to clean up can 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. In addition, an
assessment of the area covered, oil type, and plant composition of the wetland oiled should be made prior
to choosing remediation treatment. These treatments could include mechanical and chemical techniques
with onsite technicians. Overall, impacts to wetland habitats from an oil spill associated with activities
related to a CPA proposed action would be expected to be low and temporary because of the nature of the
system, regulations, and specific cleanup techniques.

Seagrass Communities (Chapter 4.2.1.5)

Routine OCS activities in the CPA that may impact seagrasses are not expected to significantly
increase in occurrence and range in the near future, with minimal associated nearshore activities and
infrastructure, such as the projected one new pipeline landfall. Requirements of other Federal and State
programs, such as avoidance of the seagrass and vegetation communities or the use of turbidity curtains,
reduce the undesirable effects on submerged vegetation beds from dredging activities. Federal and State
permit requirements should ensure pipeline routes avoid high-salinity beds and maintain water clarity and
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quality. Local programs decrease the occurrence of prop scarring in grass beds, and channels utilized by
OCS vessels are generally away from exposed submerged vegetation beds. Because of these
requirements and implemented programs, along with the beneficial effects of natural flushing (e.g., from
winds and currents), any potential effects from routine activities on submerged vegetation in the CPA are
expected to be localized and not significantly adverse.

Although the size is small and the duration short, the greatest threat to inland, submerged vegetation
communities would be from an inland spill resulting from a vessel accident or pipeline rupture. The
resulting slick may cause short-term and localized impacts to the submerged vegetation bed. There is also
the remote possibility of an offshore spill to such an extent that it could also affect submerged vegetation
beds, and this would have similar effects to an inshore spill. Because prevention and cleanup measures
can have negative effects on submerged vegetation, close monitoring and restrictions on the use of
bottom-disturbing equipment would be needed to avoid or minimize those impacts. The floating nature
of nondispersed crude oil, the regional microtidal range, the dynamic climate with mild temperatures, and
the amount of microorganisms that consume oil would alleviate prolonged effects on submerged
vegetation communities. Also, safety and spill-prevention technologies are expected to continue to
improve and will decrease the detrimental effects to submerged vegetation from a CPA proposed action.

As noted in the Chapter 4.2.1.5, there remains uncertainty regarding the impacts of the DWH event
on submerged vegetation. At least for submerged vegetation in Louisiana, BOEM cannot definitively
determine that the incomplete or unavailable information being developed through the NRDA process
may be essential to a reasoned choice among alternatives. Nevertheless, the ongoing research on
submerged vegetation after the DWH event is being conducted through the NRDA process. These
research projects may be years from completion, and data and conclusions have not been released to the
public. Regardless of the costs involved, it is not within BOEM’s ability to obtain this information from
the NRDA process within the timeline of this EIS. In light of this incomplete and unavailable
information, BOEM subject-matter experts have used credible scientific information that is available and
applied it using scientifically accepted methodology. Nevertheless, impacts to submerged vegetation
from OCS activities of a CPA proposed action are expected to be minimal because of the distance of most
activities from the submerged vegetation beds, because the 0-1 pipeline landfall and maintenance
dredging are heavily regulated and permitted, because mitigations (such as turbidity curtains and siting
away from beds) may be required, and because the likelihood of an accidental event of size, location, and
duration reaching submerged vegetation spills remains small.

Live Bottoms (Chapter 4.2.1.6)

Live Bottoms (Pinnacle Trend) (Chapter 4.2.1.6.1)

Oil and gas operations discharge drilling muds and cuttings that generate turbidity, potentially
smothering benthos near the drill sites. Deposition of drilling muds and cuttings in the Pinnacle Trend
area would not greatly impact the biota of the live bottoms because the biota surrounding the pinnacle
features are adapted to turbid (nepheloid) conditions and high sedimentation rates associated with the
outflow of the Mississippi River. The pinnacles themselves are coated with a veneer of sediment.
Regional surface currents and water depth would largely dilute any effluent. Additional deposition and
turbidity caused by a nearby well are not expected to adversely affect the pinnacle environment because
such fluids would be dispersed upon discharge. Mud contaminants measured in the Pinnacle Trend
region reached background levels within 1,500 m (4,921 ft) of the discharge point. Toxic impacts on
benthos are limited to within 100-200 m (328-656 ft) of a well, and NPDES permit requirements limit
discharge. The drilling of a well from a WPA proposed action, therefore, could have localized impacts on
the benthos nearby the well; however, impacts would be reduced with distance from the well.

The toxicity of the produced waters has the potential to adversely impact the live-bottom organisms
of the Pinnacle Trend; however, as previously stated, the proposed Live Bottom (Pinnacle Trend)
Stipulation would prevent the placement of oil and gas facilities upon (and consequently would prevent
the discharge of produced water directly over) the Pinnacle Trend live-bottom areas. Produced waters
also rapidly disperse and remain in the surface layers of the water column, far above the peaks of
Pinnacles.

Platform removals have the potential to impact nearby habitats. As previously discussed, the
platforms are unlikely to be constructed directly on the pinnacles or low-relief areas because of the
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restraints placed by the Live Bottom (Pinnacle Trend) Stipulation, distancing blasts from sensitive
habitats. Benthic organisms on live bottoms should also experience limited impact because they are
resistant to blasts, tolerant of turbidity, can physically remove some suspended sediment, and may be
located above or be tall enough to withstand limited sediment deposition. Live bottoms, however, may be
impacted by heavy sediment deposition layers. The implementation of the Live Bottom (Pinnacle Trend)
Stipulation would help to prevent such a smothering event. The proposed Live Bottom (Pinnacle Trend)
Stipulation could prevent most of the potential impacts on live bottoms from bottom-disturbing activities
(structure emplacement and removal) and operational discharges associated with a CPA proposed action.
Any contaminants that reach live-bottom features would be diluted from their original concentration, so
impacts that do occur should be sublethal.

Live-bottom (Pinnacle Trend) features represent a small fraction of the continental shelf area in the
CPA. The small portion of the seafloor covered by these features, combined with the probable random
nature of oil-spill locations, serves to limit the extent of damage from any given oil spill to the Pinnacle
Trend features.

The proposed Live Bottom (Pinnacle Trend) Stipulation (Chapter 2.4.1.3.2), if applied, would
prevent most of the potential impacts from oil and gas operations, including accidental oil spills and
blowouts, on the biota of Pinnacle Trend features by increasing the distance of such events from the
features. It would be expected that the majority of oil would rise to the surface and that the most heavily
oiled sediments would likely be deposited before reaching the Pinnacle features. However, operations
outside the proposed buffer zones around sensitive habitats (including blowouts and oil spills) may affect
live-bottom features.

The depth below the sea surface to which many live-bottom features rise helps to protect them from
surface oil spills. Some Pinnacles may rise to within 40 m (130 ft) of the sea surface; however, many
features have much less relief or are in deeper water depths. Any oil that might contact pinnacle features
would probably be at low concentrations because the depth to which surface oil can mix down into the
water column is less than the peak of the tallest pinnacles, and this would result in little effect to these
features.

A subsurface spill or plume may impact sessile biota of live-bottom features. Qil or dispersed oil
may cause sublethal impacts to benthic organisms if a plume reaches these features. Impacts may include
loss of habitat, biodiversity, and live coverage; change in community structure; and failed reproductive
success. The Live Bottom (Pinnacle Trend) Stipulation would limit the potential impact of such
occurrences by keeping the sources of such adverse events geographically removed from the sensitive
biological resources of live-bottom features.

Sedimented oil or sedimentation as a result of a blowout may impact benthic organisms. However,
because the Live Bottom (Pinnacle Trend) Stipulation places petroleum-producing activity at a distance
from live-bottom features, this would result in reduced turbidity and sedimentation near the sensitive
features. Furthermore, any sedimented oil should be well dispersed, resulting in a light layer of
deposition that would be easily removed by the organism and have low toxicity.

The proposed Live Bottom (Pinnacle Trend) Stipulation would assist in preventing most of the
potential impacts on live-bottom communities from blowouts, surface, and subsurface oil spills and the
associated effects. Any contact with spilled oil would likely cause sublethal effects to benthic organisms
because the distance of activity would prevent contact with concentrated oil. In the unlikely event that oil
from a subsurface spill would reach the biota of a live-bottom feature, the effects would be primarily
sublethal and impacts would be at the community level. Any turbidity, sedimentation, and sedimented oil
would also be at low concentrations by the time the live-bottom features were reached, resulting in
sublethal impacts.

Live Bottoms (Low Relief) (Chapter 4.2.1.6.2)

Oil and gas operations discharge drilling muds and cuttings that generate turbidity, potentially
smothering benthos near the drill sites. Deposition of drilling muds and cuttings near low-relief areas
would not greatly impact the biota of the live bottoms because the biota surrounding the low-relief
features in or near the CPA are adapted to turbid (nepheloid) conditions and high sedimentation rates
associated with the outflow of the Mississippi River. Regional surface currents and water depth would
largely dilute any effluent. Additional deposition and turbidity caused by a nearby well are not expected



2-48 Western and Central Planning Areas Multisale EIS

to adversely affect the low-relief environment because such fluids would be dispersed upon discharge.
Toxic impacts on benthos are limited to within 100-200 m (328-656 ft) of a well, and NPDES permit
requirements limit discharge. The drilling of a well, therefore, could have localized impacts on the
benthos near the well, which should be located away from live-bottom features according to BOEM
policy, and additionally, impacts would be reduced with distance from the well.

The toxicity of produced waters has the potential to adversely impact the live-bottom organisms;
however, as previously stated, many of the low-relief areas are not in the area to be offered in a CPA
proposed action and BOEM’s site-specific seafloor review prior to any bottom-disturbing activity would
prevent the placement of oil and gas facilities upon (and consequently would prevent the discharge of
produced water directly over) low-relief, live-bottom habitats. Produced waters also rapidly disperse and
remain in the surface layers of the water column, far above the live-bottom features.

Platform removals have the potential to impact nearby habitats. As previously discussed, the
platforms would not be constructed directly on low-relief areas because these areas are either not included
in the area to be offered in a CPA proposed action or are protected by BOEM policy, distancing blasts
from sensitive low-relief habitats. Benthic organisms on live bottoms should also have limited impact
because they are resistant to blasts, tolerant of turbidity, can physically remove some suspended sediment,
and may be located above or be tall enough to withstand limited sediment deposition. The BOEM site-
specific seafloor review and required distancing of seafloor disturbance from live-bottom features would
help to prevent smothering events. Since the live-bottom areas are either not included in the area to be
offered in a CPA proposed action or are protected by BOEM policy, most of the potential impacts on live
bottoms from bottom-disturbing activities (structure emplacement and removal) and operational
discharges associated with a CPA proposed action would be prevented. Any contaminants that reach live-
bottom features would be diluted from their original concentration; therefore, impacts that do occur
should be sublethal.

Live-bottom (low-relief) features represent a small fraction of the continental shelf area in the CPA.
The fact that the live-bottom features are widely dispersed, combined with the probable random nature of
oil-spill locations, serves to limit the extent of damage from any given oil spill to the live-bottom features.

The BOEM'’s case-by-case review of the seafloor in areas where bottom-disturbing activities are
planned would prevent most of the potential impacts from oil and gas operations, including accidental oil
spills and blowouts, on the biota of live-bottom features by increasing the distance of such events from
the features. Also, note that none of the blocks with live bottoms are included in the area to be offered in
a CPA proposed action. However, operations that occur in blocks adjacent to live-bottom habitat may
affect live-bottom features. It would be expected though that the majority of oil would rise to the surface
and that the most heavily oiled sediments would likely be deposited before reaching the live-bottom
features.

The limited relief of many live-bottom features helps to protect them from surface oil spills. Because
the concentration of oil becomes diluted as it physically mixes with the surrounding water and as it moves
into the water column, any oil that might be driven to 10 m (33 ft) or deeper would probably be at
concentrations low enough to reduce impact to these features. Any features in water shallower than 10 m
(33 ft) would be located far from the source of activities in a CPA proposed action.

A subsurface spill or plume may impact sessile biota of live-bottom features. Qil or dispersed oil
may cause sublethal impacts to benthic organisms if a plume reaches these features. Impacts may include
loss of habitat, biodiversity, and live coverage; change in community structure; and failed reproductive
success. The distance of proposed activities from low-relief live bottoms provides considerable
protection for the habitats. The BOEM’s site-specific review of seafloor habitats during the review of
project plans would limit the potential impact of any activities that may approach low-relief habitats (such
as pipeline right-of-ways) because BOEM policy keeps the sources of such adverse events geographically
removed from the sensitive biological resources of live-bottom features. The distance would serve to
reduce turbidity and sedimentation, and any sedimented oil should be well dispersed, resulting in a light
layer of deposition that would have low toxicity and be easily removed by the organism. Many of these
organisms are located within the influence of the Mississippi River plume and are more tolerant of
turbidity and sedimentation, allowing them to withstand a degree of these impacts.

The BOEM’s site review would assist in preventing most of the potential impacts on live-bottom
communities from blowouts, surface, and subsurface oil spills and the associated effects because BOEM
policy requires that bottom-disturbing activity be distanced from live-bottom features. In addition,
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because no live-bottom (low-relief) blocks are included in a CPA proposed action, the live-bottom
features are distanced from oil-producing activity. Any contact with spilled oil would likely cause
sublethal effects to benthic organisms because the distance of activity would prevent contact with
concentrated oil. In the unlikely event that oil from a subsurface spill would reach the biota of a live-
bottom feature, the effects would be primarily sublethal and impacts would be at the community level.
Any turbidity, sedimentation, and sedimented oil would also be at low concentrations by the time the live-
bottom features were reached, resulting in sublethal impacts.

Topographic Features (Chapter 4.2.1.7)

The proposed Topographic Features Stipulation, if applied, would prevent most of the potential
impacts on topographic features from bottom-disturbing activities (structure removal and emplacement)
and operational discharges associated with a CPA proposed action through avoidance, by requiring
individual activities to be located at specified distances from the feature or zone. Because of the No
Activity Zone, permit restrictions, and the high-energy environment associated with topographic features,
if any contaminants reach topographic features they would be diluted from their original concentration
and impacts that do occur would be minimal.

Effects of the Proposed Action without the Proposed Stipulation

The topographic features and associated coral reef biota of the CPA could be adversely impacted by
oil and gas activities resulting from a CPA proposed action in the absence of the proposed Topographic
Features Stipulation. This would be particularly true should operations occur directly on top of or in the
immediate vicinity of otherwise protected CPA topographic features. The BOEM acknowledges that
impacts from routine activities without the proposed Topographic Features Stipulation could be greater
for those topographic features that may have been already impacted by the DWH event.

The No Activity Zone of the topographic features would be most susceptible to adverse impacts if oil
and gas activities are unrestricted without the proposed Topographic Feature Stipulation. These
impacting activities could include vessel anchoring and infrastructure emplacement; discharges of drilling
muds, cuttings, and produced water; and ultimately the explosive removal of structures. All the above-
listed activities have the potential to considerably alter the diversity, cover, and long-term viability of the
reef biota found within the No Activity Zone. In most cases, recovery from disturbances would take
10 years or more. Long-lasting and possibly irreversible change would be caused mainly by vessel
anchoring and structure emplacement (pipelines, drill rigs, and platforms). Such activities would
physically and mechanically alter benthic substrates and their associated biota. Construction discharges
would cause substantial and prolonged turbidity and sedimentation, possibly impeding the well-being and
permanence of the biota and interfering with larval settlement, resulting in the decrease of live benthic
cover. Finally, the unrestricted use of explosives to remove platforms installed in the vicinity of or on the
topographic features could cause turbidity, sedimentation, and shock-wave impacts that would affect reef
biota.

The shunting of cuttings and fluids, which would be required by the proposed Topographic Features
Stipulation, is intended to limit the smothering and crushing of sensitive benthic organisms caused by
depositing foreign substances onto the topographic features. The impacts from unshunted exploration and
development discharges of drill cuttings and drilling fluids within the exclusion zones would impact the
biota of topographic features. Specifically, the discharged materials would cause prolonged events of
turbidity and sedimentation, which could have long-term deleterious effects on local primary production,
predation, and consumption by benthic and pelagic organisms, biological diversity, and benthic live
cover. The unrestricted discharge of drilling cuttings and fluids during development operations would be
a further source of impact to the sensitive biological resources of the topographic features. Therefore, in
the absence of the proposed Topographic Features Stipulation, a CPA proposed action could cause long-
term (10 years or more) adverse impacts to the biota of the topographic features.

The proposed Topographic Features Stipulation, if applied, would assist in preventing most of the
potential impacts on topographic feature communities from blowouts, surface, and subsurface oil spills
and the associated effects by increasing the distance of such events from the topographic features. It
would be expected that the majority of oil would rise to the surface and that the most heavily oiled
sediments would likely be deposited before reaching the topographic features. Any contact with spilled
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oil would likely cause sublethal effects to benthic organisms because the distance of activity would
prevent contact with concentrated oil. In the unlikely event that oil from a subsurface spill would reach
the biota of a topographic feature, the effects would be primarily sublethal and impacts would be at the
community level. Any turbidity, sedimentation, and oil adsorbed to sediments would also be at low
concentrations by the time the topographic features were reached, also resulting in sublethal impacts.
Impacts from an oil spill on topographic features are also lessened by the distance of the spill to the
features, the depth of the features, and the currents that surround the features.

The topographic features and associated coral reef biota of the CPA could be damaged by oil and gas
activities resulting from a CPA proposed action should they not be restricted by application of the
proposed Topographic Features Stipulation. This would be particularly true should operations occur
directly on top of or in the immediate vicinity of otherwise protected topographic features. The area
within the No Activity Zone would probably be the areas of the topographic features that are most
susceptible to adverse impacts if oil and gas activities are unrestricted by the proposed Topographic
Features Stipulation. These impacting factors would include blowouts, surface oil spills, and subsea oil
spills, along with oil-spill-response activities such as the use of dispersants. Potential impacts from
routine activities resulting from a CPA proposed action are discussed in Chapter 4.2.1.7.2.

Oil spills as well as routine activities have the potential to considerably alter the diversity, cover, and
long-term viability of the reef biota found within the No Activity Zone if the proposed Topographic
Features Stipulation is not applied. Direct oil contact may result in acute toxicity. In most cases,
recovery from disturbances would take 10 years or more. The use of dispersants near or above protected
features, such as the topographic features, could result in impacts to the features because dispersants
allow floating oil to mix with water. Nevertheless, it is up to the sole discretion of the Federal On-Scene
Coordinator on whether dispersants will be used near topographic features during an accidental event.

Disturbances, including oil spills and blowouts, could alter benthic substrates and their associated
biota over large areas. In the unlikely event of a blowout, sediment resuspension potentially associated
with oil could cause adverse turbidity and sedimentation conditions. In addition to affecting the live
cover of a topographic feature, a blowout could alter the local benthic morphology, thus irreversibly
altering the reef community. Oil spills (surface and subsea) could be harmful to the local biota should the
oil have a prolonged or recurrent contact with the organisms. Accidental events related to a CPA
proposed action could cause long-term (10 years or more) adverse impacts to the biota of the topographic
features.

Sargassum Communities (Chapter 4.2.1.8)

Sargassum, as pelagic algae, is a widely distributed resource that is ubiquitous throughout the GOM
and northwest Atlantic. Considering its ubiquitous distribution and occurrence in the upper water column
near the sea surface, it would contact routine discharges from oil and gas operations. All types of
discharges including drill muds and cuttings, produced water, and operational discharges (e.g., deck
runoff, bilge water, sanitary effluent, etc.) would contact Sargassum algae. However, the quantity and
volume of these discharges is relatively small compared with the pelagic waters of the CPA
(268,922 km?; 103,831 mi?). Therefore, although discharges would contact Sargassum, they would only
contact a very small portion of the Sargassum population. Because these discharges are highly regulated
for toxicity and because they would continue to be diluted in the Gulf water, reducing concentrations of
any toxic component, produced-water impacts on Sargassum would be minimal. Likewise, impingement
effects by service vessels and working platforms and drillships would contact only a very small portion of
the Sargassum population. The impacts to Sargassum that are associated with a CPA proposed action are
expected to have only minor effects to a small portion of the Sargassum community as a whole. The
Sargassum community lives in pelagic waters with generally high water quality and would be resilient to
the minor effects predicted. It has a yearly cycle that promotes quick recovery from impacts. No
measurable impacts are expected to the overall population of the Sargassum community.

Sargassum, as pelagic algae, is a widely distributed resource that is ubiquitous throughout the
northern GOM and northwest Atlantic. Considering its ubiquitous distribution and occurrence in the
upper water column near the sea surface, it would contact potential accidental spills from oil and gas
operations. All types of spills including surface oil and fuel spills, underwater well blowouts, and
chemical spills would contact Sargassum algae. The quantity and volume of most of these spills would
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be relatively small compared with the pelagic waters of the CPA (268,922 km?; 103,831 mi?). Therefore,
most spills would only contact a very small portion of the Sargassum population. The impacts to
Sargassum that are associated with a CPA proposed action are expected to have only minor effects to a
small portion of the Sargassum community unless a catastrophic spill occurs. In the case of a very large
spill, the Sargassum algae community could suffer severe impacts to a sizable portion of the population in
the northern GOM. The Sargassum community lives in pelagic waters with generally high water quality
and is expected to show good resilience to the predicted effects of spills. It has a yearly growth cycle that
promotes quick recovery from impacts and that would be expected restore typical population levels in
1-2 growing seasons.

Chemosynthetic Deepwater Benthic Communities (Chapter 4.2.1.9)

Chemosynthetic communities are susceptible to physical impacts from anchoring, structure
emplacement, pipeline installation, structure removal, and drilling discharges. Without mitigation
measures, these activities could result in smothering by the suspension of sediments or the crushing of
organisms residing in these communities. Because of the avoidance policies described in NTL 2009-G40,
the risk of these physical impacts are greatly reduced by requiring the avoidance of potential
chemosynthetic communities. Information included in required hazards surveys for oil and gas activities
depicts areas that could potentially harbor chemosynthetic communities. This allows BOEM to require
avoidance of any areas that are conducive to chemosynthetic growth. If a high-density community is
subjected to direct impacts by bottom-disturbing activities, 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. 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.

Routine activities of a CPA proposed action are expected to cause no damage to the ecological
function or biological productivity of chemosynthetic communities. Widely scattered, high-density
chemosynthetic communities would not be expected to experience impacts from oil and gas activities in
deep water because the impacts would be limited by standard BOEM protections in place, as described in
NTL 2009-G40. Impacts on chemosynthetic communities from routine activities associated with a CPA
proposed action would be minimal to none.

Chemosynthetic communities could be susceptible to physical impacts from a blowout depending on
bottom-current conditions. The guidance provided in NTL 2009-G40 greatly reduces the risk of these
physical impacts. It clarifies the requirement to avoid potential chemosynthetic communities identified
on the required geophysical survey records or photodocumentation to establish the absence of
chemosynthetic communities prior to approval of the structure emplacement. The 2,000-ft (610-m)
avoidance required would protect sensitive communities from heavy sedimentation, with only light
sediment components able to reach the communities in small quantities.

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 could permanently prevent reestablishment, particularly if hard
substrate required for recolonization is buried by resuspended sediments from a blowout.

Potential accidental impacts from a CPA proposed action are expected to cause little damage to the
ecological function or biological productivity of widespread, low-density chemosynthetic communities.
The rarer, widely scattered, high-density chemosynthetic communities located at more than 610 m
(2,000 ft) away from a blowout could experience minor impacts from resuspended sediments that travel
with currents, although the sediment concentration would be diluted with distance from the well. The
possibility of oil from a surface spill reaching depth of 300 m (984 ft) or greater in any measurable
concentration is very small. If dispersants are applied to an oil spill, oil would mix into the water column,
be carried by underwater currents, and eventually contact the seafloor in some form, either concentrated
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(near the source) or decayed (farther from the source), where it may impact patches of chemosynthetic
community habitat in its path. As with sediments, the farther the dispersed oil travels, the more diluted it
will become as it mixes with surrounding water.

Accidental impacts associated with a CPA proposed action would result in only minimal impacts to
chemosynthetic communities with adherence to the proposed biological stipulation and the guidelines
described in NTL 2009-G40. One exception would be in the case of a catastrophic spill (Appendix B)
combined with the application of dispersant, producing the potential to cause devastating effects on local
patches of habitat in the path of subsea plumes where they physically contact the seafloor. The possible
impacts, however, will be localized due to the directional movement of oil plumes by the water currents
and because the sensitive habitats have a scattered, patchy distribution. Oil plumes that remain in the
water column for longer periods would disperse and decay, having only minimal effect. If such an event
were to occur, it could take hundreds of years to reestablish the chemosynthetic community in that
location.

Nonchemosynthetic Deepwater Benthic Communities (Chapter 4.2.1.10)

Deepwater nonchemosynthetic communities are susceptible to physical impacts from anchoring,
structure emplacement, pipeline installation, structure removal, and drilling discharges. Some impact to
soft-bottom benthic communities from drilling and production activities would occur as a result of
physical impacts and drilling discharges regardless of their locations. However, even in situations where
the substantial burial of typical, soft-bottom benthic infaunal communities occurred, recolonization of
populations from widespread neighboring soft-bottom substrate would be expected over a relatively short
period of time for all size ranges of organisms.

If a sensitive live-bottom community is subjected to direct impacts by bottom-disturbing activities,
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. 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. Should this occur, it could result in recovery times in the order of decades or more,
with the possibility of the community never recovering.

Routine activities associated with a CPA proposed action are not expected to cause damage to the
ecological function or biological productivity of sensitive deepwater live-bottom communities (deep coral
reefs) due to the consistent application of BOEM’s protection policies as described in NTL 2009-G40.
Information included in required hazards surveys for oil and gas activities depicts areas that could
potentially harbor nonchemosynthetic communities. This allows BOEM to require avoidance of any
areas that are conducive to the growth of sensitive hard-bottom habitats. The same geophysical
conditions associated with the potential presence of chemosynthetic communities also results in the
potential occurrence of hard carbonate substrate and nonchemosynthetic communities. Because of the
NTL 2009-G40 guidelines, these communities are generally avoided in exploration and development
planning.

Impacts on sensitive deepwater communities from routine activities associated with a CPA proposed
action would be minimal to none.

Deepwater live-bottom communities could be susceptible to physical impacts from a blowout
depending on bottom-current conditions. The guidance provided in NTL 2009-G40 and proposed
stipulations included in lease sales greatly reduce the risk of these physical impacts. It clarifies the
requirement to avoid potential chemosynthetic communities identified on the required geophysical survey
records or photodocumentation to establish the absence of potential hard-bottom communities prior to
approval of the structure emplacement. Substantial impacts on these communities could permanently
prevent reestablishment, particularly if hard substrate required for recolonization is buried by resuspended
sediments from a blowout.

Accidental events resulting from a CPA proposed action are expected to cause little damage to the
ecological function or biological productivity of widespread, typical, soft-bottom benthic communities.
Some localized 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. However,
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even in situations where the substantial burial of typical soft benthic communities occurred,
recolonization by populations from neighboring substrate would be expected over a relatively short period
for all size ranges of organisms; this can be in a matter of hours to days for bacteria and about 1-2 years
for most all macrofauna species.

Impacts to deepwater coral habitats and other potential hard-bottom communities would likely be
avoided as a consequence of the application of the policies described in NTL 2009-G40. The rare, widely
scattered, high-density nonchemosynthetic communities located at more than 610 m (2,000 ft) away from
a blowout could experience minor impacts from resuspended sediments that travel with currents, although
the sediment concentration would be diluted with distance from the well. If dispersants are applied to an
oil spill or if oil is ejected into deep water under high pressure, resulting in vigorous turbulence and the
formation of micro-droplets, oil would mix into the water column, be carried by underwater currents, and
eventually contact the seafloor where it may impact patches of sensitive deepwater community habitat in
its path. As with sediments the farther the dispersed oil travels, the more diluted it will become as it
mixes with surrounding water. These potential impacts would be localized due to the directional
movement of oil plumes by the water currents because the sensitive habitats have a scattered and patchy
distribution, because the sediments and oil disperse with distance, and because bacteria degrade the oil
over time (and distance).

Accidental impacts associated with a CPA proposed action would typically result in only minimal
impacts to nonchemosynthetic communities with adherence to the guidelines described in NTL
2009-G40. One exception would be in the case of a catastrophic spill combined with the application of
dispersant, producing the potential to cause devastating effects on local patches of habitat in the path of
subsea plumes where they physically contact the seafloor (Appendix B). If such an event were to occur,
it could take hundreds of years to reestablish the chemosynthetic community in that location. The
possible impacts, however, will be localized due to the directional movement of oil plumes by the water
currents and because the sensitive habitats have a scattered, patchy distribution. Oil plumes that remain in
the water column for longer periods would disperse and decay, having only minimal effect. Periods as
long as hundreds of years are required to reestablish a chemosynthetic seep community once it has
disappeared (depending on the community type), although it may reappear relatively quickly once the
process begins.

Soft-Bottom Benthic Communities (Chapter 4.2.1.11)

Although localized impacts to comparatively small areas of the soft-bottom benthic habitats would
occur, the impacts would be on a relatively small area of the seafloor compared with the overall area of
the seafloor of the CPA (268,922 km? 103,831 mi?). The greatest impact is the alteration of benthic
communities as a result of smothering, chemical toxicity, and substrate change. Communities that are
smothered by cuttings repopulate, and populations that are eliminated as a result of sediment toxicity or
organic enrichment would be taken over by more tolerant species. The community alterations are not so
much the introduction of a new benthic community as a shift in species dominance. These localized
impacts generally occur within a few hundred meters of platforms, and the greatest impacts are seen close
to the platform. These patchy habitats within the Gulf of Mexico are probably not very different from the
early successional communities that predominate throughout areas of the Gulf of Mexico that are
frequently disturbed.

Because of the small amount of proportional space that OCS activities occupy on the seafloor, only a
very small portion of the seafloor of the Gulf of Mexico would be expected to experience lethal impacts
in an accidental event, as a result of blowouts, surface and subsurface oil spills, and their associated
effects. The greatest impacts would be closest to the spill, and impacts would decrease with distance
from the spill. Contact with spilled oil at a distance from the spill would likely cause sublethal to
immeasurable effects to benthic organisms because the distance of activity would prevent contact with
concentrated oil. Oil from a subsurface spill that reaches benthic communities would be primarily
sublethal and impacts would be at the local community level. Any sedimentation and sedimented oil
would also be at low concentrations by the time it reaches benthic communities far from the location of
the spill, also resulting in sublethal impacts. Also, any local communities that are lost would be
repopulated fairly rapidly. Although an oil spill may have some detrimental impacts, especially closest to
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the occurrence of the spill, the impacts may be no greater than natural biological fluctuations, and impacts
would be to an extremely small portion of the overall Gulf of Mexico.

Marine Mammals (Chapter 4.2.1.12)

Some routine activities related to a CPA proposed action have the potential to have adverse, but not
significant impacts to marine mammal populations in the GOM. Impacts from vessel traffic, structure
removals, and seismic activity could negatively impact marine mammals; however, when mitigated as
required by BOEM and NMFS, these activities are not expected to have long-term impacts on the size and
productivity of any marine mammal species or population. Most other routine activities are expected to
have negligible effects.

Although there will always be some level of incomplete information on the effects from routine
activities under a CPA proposed action on marine mammals, there is credible scientific information,
applied using acceptable scientific methodologies, to support the conclusion that any realized impacts
would be sublethal in nature and not in themselves rise to the level of reasonably foreseeable significant
adverse (population-level) effects. Also, routine activities will be ongoing in the CPA proposed action
area as a result of existing leases and related activities. As of November 2011, there are 4,503 active
leases in the CPA. Within the CPA, there is a long-standing and well-developed OCS Program (more
than 50 years); there are no data to suggest that routine activities from the preexisting OCS Program are
significantly impacting marine mammal populations.

Accidental events related to a CPA proposed action have the potential to have adverse, but not
significant impacts to marine mammal populations in the GOM. Accidental blowouts, oil spills, and
spill-response activities may 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.

Oil spills may cause chronic (long-term lethal or sublethal oil-related injuries) and acute (spill-related
deaths occurring during a spill) effects on mammals. Long-term effects include (1) decreases in prey
availability and abundance because of increased mortality rates, (2) change in age-class population
structure because certain year-classes were impacted more by oil, (3) decreased reproductive rate, and
(4) increased rate of disease or neurological problems from exposure to oil. The effects of cleanup
activities are unknown, but increased human presence (e.g., vessels) could add to changes in marine
mammal behavior and/or distribution, thereby additionally stressing animals, and perhaps making them
more vulnerable to various physiologic and toxic effects.

Even after the spill is stopped, oilings or deaths of marine mammals would still occur due to oil and
dispersants persisting in the water, past marine mammal/oil or dispersant interactions, and ingestion of
contaminated prey. The animals’ exposure to hydrocarbons persisting in the sea may result in sublethal
impacts (e.g., decreased health, reproductive fitness, and longevity; and increased vulnerability to disease)
and some soft tissue irritation, respiratory stress from inhalation of toxic fumes, food reduction or
contamination, direct ingestion of oil and/or tar, and temporary displacement from preferred habitats.
These long-term impacts could have population-level effects.

On July 30, 2010, BOEMRE reinitiated ESA Section 7 Consultation on the previous 2007-2012
Multisale EIS with both FWS and NMFS. This request was made as a response to the DWH event and is
meant to comply with 50 CFR 402.16, “Re-initiation of formal consultation.” The BOEM is acting as
lead agency in the reinitated consultation, with BSEE involvement. Consultation is ongoing at this time.
As BOEM moves forward with this new 5-Year Program (2012-2017), BOEM and BSEE are developing
a coordination and review processes with NMFS and FWS for specific activities leading up to or resulting
from upcoming lease sales. The purpose of this coordination is to ensure that NMFS and FWS have the
opportunity to review post-lease exploration, development, and production activities prior to BOEM
approval to ensure that all approved plans and permits contain any necessary measures to avoid
jeopardizing the existence of any ESA-listed species or precluding the implementation of any reasonable
and prudent alternative measures.

Sea Turtles (Chapter 4.2.1.13)

The BOEM has reexamined the analysis for sea turtles and has considered the recent reports cited
above and other new information. Because of the mitigations (e.g., BOEM and BSEE proposed
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compliance with NTL’s) described in the above analysis, routine activities (e.g., operational discharges,
noise, vessel traffic, and marine debris) related to a CPA proposed action are not expected to have long-
term adverse effects on the size and productivity of any sea turtle species or populations in the northern
GOM. Lethal effects could occur from chance collisions with OCS service vessels or ingestion of
accidentally released plastic materials from OCS vessels and facilities. However, there have been no
reports to date on such incidences. Most routine OCS energy-related activities are then expected to have
sublethal effects that are not expected to rise to the level of significance.

Although there will always be some level of incomplete information relevant to the effects from
routine activities under a CPA proposed action on sea turtles, BOEM does not believe it is essential to a
reasoned choice among alternatives. There is credible scientific information available, and applied using
acceptable scientific methodologies, to support the conclusion that any realized impacts would be
sublethal in nature and not in themselves be expected to rise to the level of reasonably foreseeable
significant adverse (population level) effects. As noted above in the description of the affected
environment section, however, BOEM cannot rule out that incomplete or unavailable information on
effects of the increased stranding event or DWH event on sea turtles may be essential to a reasoned choice
among alternatives (and that this information cannot be obtained within the timeframe of this EIS). As
such, BOEM acknowledges that impacts from routine activities could be greater on individuals or
populations already impacted by the DWH event or increased stranding event. Nevertheless, routine
activities are ongoing in a CPA proposed action area as a result of existing leases and related activities
(there are 4,503 active leases in the CPA as of November 2011). Within the CPA, there is a long-standing
and well-developed OCS Program (more than 50 years); there are no previous data to suggest that routine
activities from the preexisting OCS Program were significantly impacting sea turtles.

Accidental blowouts, oil spills, and spill-response activities resulting from a proposed action in the
CPA 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. Impacts on sea turtles from smaller
accidental events are likely to affect individual sea turtles in the spill area, but they are unlikely to rise to
the level of population effects (or significance) given the size and scope of such spills. Further, the
potential remains for smaller accidental spills to occur in the CPA proposed action area, regardless of any
alternative selected under this EIS, given there are 4,503 active leases in the CPA, as of November 2011,
with either ongoing or the potential for exploration, drilling, and production activities.

For low-probability catastrophic spills, this EIS concludes that there is a potential for a low-
probability catastrophic event to result in significant, population-level effects on affected sea turtle
species. The BOEM continues to concur with the conclusions from these analyses.

The BOEM concludes that there remains incomplete or unavailable information that may be relevant
to reasonably foreseeable significant adverse impacts to sea turtles, including those from noncatastrophic
spills/accidental events. For example, there is incomplete information on impacts to sea turtle populations
from the DWH event and whether individuals or populations may be susceptible to greater impacts in
light of the increased stranding event or DWH event. Relevant data on the status of and impacts to sea
turtle populations from the increased stranding event and DWH event may take years to acquire and
analyze, and impacts from the DWH event may be difficult or impossible to discern from other factors.
The NMFS to date has only released raw data on the number of strandings, and BOEM does not have the
ability to investigate these strandings independently. Therefore, it is not possible for BOEM to obtain this
information within the timeline contemplated in this EIS, regardless of the cost or resources needed. In
the absence of this information, BOEM subject-matter experts have used what scientifically credible
information that is available and applied using accepted scientific methodologies. The BOEM cannot rule
out that unavailable or incomplete information on accidental impacts may be essential to a reasoned
choice among the alternatives, in light of the increased stranding event and DWH event. Activities that
could result in an accidental spill in the CPA would be ongoing whether or not or not a CPA proposed
action occurred. As of November 2011, there are 4,503 active leases in the CPA proposed action area
that are engaged, or have the potential to be engaged, in drilling and/or production activities that could
result in an accidental spill.

The BOEM is not determining at this point that activities under a CPA proposed action or those
already occurring on issued leases are responsible in part or whole for the current increased stranding
event. We are also unable to determine, at this point and time, what effect (if any) the DWH event had on
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sea turtles also affected by the increased stranding event. Instead, we are stating that these determinations
cannot be made based on available information. Further, the costs for obtaining data on the effects from
the increased stranding event and/or DWH event are exorbitant and will take years to acquire and analyze
through the existing NRDA and increased stranding event processes. Impacts from the DWH event may
be difficult or impossible to discern from other factors. Therefore, it is not possible for BOEM to obtain
this information within the timeframe contemplated in this EIS, regardless of the cost or resources
needed. In light of the incomplete or unavailable information, BOEM subject-matter experts have used
available scientifically credible evidence in this analysis and applied it using accepted methods and
approaches.

Diamondback Terrapins (Chapter 4.2.1.14)

Adverse impacts due to routine activities resulting from a CPA proposed action are possible but
unlikely. Because of the greatly improved handling of waste and trash by industry, and the annual
awareness training required by the marine debris mitigations, the plastics in the ocean are decreasing and
the devastating effects on offshore and coastal marine life are minimizing. The routine activities of a
CPA proposed action are unlikely to have significant adverse effects on the size and recovery of any
terrapin species or population in the GOM. Most routine OCS energy-related activities are expected to
have sublethal effects, such as behavioral effects, that are not expected to rise to the level of significance
to the populations.

Although there will always be some level of incomplete information on the effects from routine
activities under a CPA proposed action on diamondback terrapin, there is credible scientific information,
applied using acceptable scientific methodologies, to support the conclusion that any realized impacts
from routine activities would be sublethal in nature and not in themselves rise to the level of reasonably
foreseeable significant adverse (population level) effects. Because completion of the NRDA process may
be years away, BOEM cannot definitively determine if the information resulting from the process may be
essential to a reasoned choice among alternatives. Routine activities, however, will be ongoing in the
proposed action area as a result of existing leases and related activities. There are 4,503 active leases in
the CPA as of November 2011. Within the CPA, there is a long-standing and well-developed OCS
Program (more than 50 years); there are no data to suggest that routine activities from the preexisting
OCS Program are significantly impacting diamondback terrapin populations. As such, even with this
uncertainty, the potential impacts from routine activities associated with a CPA proposed action are
unlikely to result in significant, population-level impacts on diamondback terrapins due to their distance
from most offshore activities and the limited potential for activities occurring in or near their habitat
(0-1 pipeline landfalls and other coastal infrastructure, which is subject to permitting and location
requirements). Therefore, a fuller understanding of any incomplete or unavailable information on the
effects of routine activities is likely not essential to make a reasoned choice among the alternatives.

Impacts on diamondback terrapins from smaller accidental events are likely to affect individual
diamondback terrapins in the spill area, as described above, but are unlikely to rise to the level of
population effects (or significance) given the probable size and scope of such spills. Further, the potential
remains for smaller accidental spills to occur in a CPA proposed action area, regardless of any alternative
selected under this EIS, given there are 4,503 active leases (as of November 2011) already in this area
with either ongoing or the potential for exploration, drilling, and production activities.

The analyses in this EIS and in Appendix B conclude that there is a low probability for catastrophic
spills, and Appendix B concludes that there is a potential for a low-probability catastrophic event to
result in significant, population-level effects on affected diamondback terrapin species. The BOEM
continues to concur with the conclusions from these analyses.

The BOEM concludes that there is incomplete or unavailable information that may be relevant to
reasonably foreseeable significant adverse impacts from noncatastrophic spills/accidental events to
terrapins that were potentially impacted by the DWH event. For example, there is incomplete information
on impacts to terrapin populations from the DWH event and whether individuals or populations may be
susceptible to greater impacts in light of the DWH event. Relevant data on the status of and impacts to
terrapin populations from the DWH event is being developed through the NRDA process and may take
years to acquire and analyze, and impacts from the DWH event may be difficult or impossible to discern
from other factors. No data on terrapins impacted by the DWH event have been released. It is not
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possible for BOEM to obtain this information within the timeline contemplated in this EIS, regardless of
the cost or resources needed. In the absence of this information, BOEM subject-matter experts have used
what scientifically credible information is available and applied it using accepted scientific
methodologies. Activities that could result in an accidental spill in the CPA would be ongoing whether or
not a CPA proposed action occurred. As of November 2011, there are 4,503 active leases in the CPA that
are engaged in, or have the potential to be engaged in, exploration, drilling, and/or production activities
that could result in an accidental spill.

For those terrapin populations that may not have been impacted by the DWH event, it is unlikely that
a future accidental event related to a CPA proposed action would result in significant impacts due to the
distance of most terrapin habitat from offshore OCS energy-related activities. A low-probability, large-
scale catastrophic event of the size and type that could reach these habitats is discussed in Appendix B.

Alabama, Choctawhatchee, St. Andrew, and Perdido Key Beach Mice (Chapter 4.2.1.15)

An impact from the routine activities associated with a CPA proposed action on the Alabama,
Choctawhatchee, St. Andrew, and Perdido Key beach mice is possible but unlikely. Impact may result
from consumption of or entanglement in beach trash and debris. Because a proposed action would
deposit only a small portion of the total debris that would reach the habitat, the impacts would be
minimal. Unless all personnel are adequately trained, efforts undertaken for the removal of marine debris
may temporarily scare away beach mice or destroy their food resources such as sea oats. However, their
burrows are about 1-3 m (3-10 ft) long and involve a plugged escape tunnel, which would function after
the main burrow entrance was trampled by foot traffic of insufficiently trained debris cleanup personnel.

The oiling of beach mice could result in local extinction. Oil-spill-response and cleanup activities
could also have a substantial impact to the beach mice and their habitat if all cleanup personnel are not
adequately trained. However, potential spills that could result from a CPA proposed action are not
expected to contact beach mice or their habitats. The probability of contact with the shoreline next to
beach mouse habitat is unlikely (<0.5% probability), and the probability of oil washing over the foredunes
to beach mouse habitat is even less. Also, inshore facilities related to a CPA proposed action are unlikely
to be located on beach mouse habitat.

Within the last 20-30 years, the combination of habitat loss due to beachfront development, isolation
of remaining beach mouse habitat areas and populations, and destruction of remaining habitat by tropical
storms and hurricanes has increased the threat of extinction of several subspecies of beach mice.
Destruction of the remaining habitat due to a catastrophic spill and cleanup activities would increase the
threat of extinction, but the potential for a catastrophic spill that would substantially affect beach mice
habitat is low.

A review of the available information shows that impacts on beach mice from accidental impacts
associated with a CPA proposed action would be minimal.

Coastal and Marine Birds (Chapter 4.2.1.16)

In general, the effects from routine activities in the CPA are expected to exceed those in the WPA due
to differences in the number of proposed (and current) platforms, onshore infrastructure, and pipeline
landfalls, and the number of service support vessel and helicopter trips. The majority of the effects
resulting from routine activities of a CPA proposed action on threatened or endangered and nonthreatened
and nonendangered coastal and marine birds are expected to be sublethal, e.g., primarily disturbance-
related effects. However, collision-related mortality of trans-Gulf migrant landbirds does occur;
approximately 50 birds/platform or roughly 200,000 birds/year across the archipelago. Conservatively,
the addition of 35-67 installed platforms would probably result in the collision death of an additional
1,750-3,350 birds/year or 70,000-134,000 over the life of newly installed platforms. Over the life of the
GOM platform archipelago (a 40-year period), mortality estimates may be on the order of 7-12 million
birds. This represents an adverse, but not significant, impact to coastal and marine birds. These estimates
should be considered conservative given that (1) they only include deaths due to collisions and (2) these
estimates do not account for issues related to detection bias. Although there will always be some level of
incomplete information on the effects from routine activities under a CPA proposed action on birds, there
is credible scientific information, applied using acceptable scientific methodologies, to support the
conclusion that any realized impacts would be generally sublethal in nature and not in themselves rise to
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the level of reasonably foreseeable significant adverse (population-level) effects. Also, routine activities
will be ongoing in the proposed action area (CPA) as a result of existing leases and related activities.
Within the CPA, there is a long-standing and well-developed OCS Program (more than 50 years); there
are no data to suggest that routine activities from the preexisting OCS Program are significantly
impacting bird populations. Therefore, a full understanding of any incomplete or unavailable information
on the effects of routine activities is not essential to make a reasoned choice among the alternatives.
Particularly when compared with other causes of bird mortality, the routine events associated with the
OCS Program are unlikely to result in population-level impacts to avian species.

Overall, impacts to avian species from routine activities are expected to be adverse but not significant.
The impacts include the following:

e temporary behavioral changes, temporary or permanent changes in habitat use,
temporary changes in foraging behavior, temporary changes to preferred foods or
prey switching, temporary or permanent emigration, temporary or permanent
reductions in nesting, hatching, and fledging success;

e sublethal, chronic effects due to exposure to or intake of OCS-related contaminants
via spilled oil, pollutants in the water from service vessels, produced water, or
discarded debris;

e nocturnal circulation around platforms may create acute sublethal stress from energy
loss and the addition of platforms will increase collision risk;

¢ minimal habitat impacts (based on actual acres of footprint) are expected (onshore or
within State waters) to occur directly from routine activities resulting from a CPA
proposed action; and

e secondary impacts from pipeline and navigation canals to coastal habitats will occur
over the long term and may ultimately displace species to other habitats, if available.

Presently, there are no mitigations (or stipulations) in place specific for the protection and
conservation of migratory birds. However, avoidance measures and conditions are routinely placed on
permitted activities to protect habitat.

Overall, impacts to coastal and marine birds associated with accidental events (oil spills regardless of
size) in the CPA should be greater compared with the WPA due to the following factors: greater number
of platforms; higher oil-spill probabilities; and greater numbers of predicted oil spills, particularly
pipeline spills, over the life of a CPA proposed action. In addition, avian species diversity, abundance,
and density for numerous species of beach-nesting waterbirds and coastal marshbirds appear to be greater
in the CPA than in the WPA.

Oil spills (and disturbance impacts associated with clean up) have the greatest impact on coastal and
marine birds. Depending on the timing and location of the spill, even small spills can result in major
avian mortality events. Small amounts of oil can affect birds, and mortality from oil spills is often related
to numerous symptoms of toxicity. Data from actual spills strongly suggest that impacts to a bird species’
food supply are typically delayed after initial impacts from direct oiling. Sublethal, long-term effects of
oil on birds have previously been documented, including changes to sexual signaling.

Oil-spill impacts on birds from a CPA proposed action are expected to be adverse, but not significant,
given the number and relatively small size of spills expected over the 40-year life of a CPA proposed
action. Impacts of oil-spill cleanup from a CPA proposed action are also expected to be adverse, but not
significant, but may be negligible depending on the scope and scale of efforts. In the event of a
catastrophic spill, depending on the timing, location, and size of the spill, could result in significant
impacts to coastal and marine birds. For additional information on catastrophic spill, refer to
Appendix B.

Gulf Sturgeon (Chapter 4.2.1.17)

Potential routine impacts on Gulf sturgeon and their designated critical habitat may occur from
drilling and produced-water discharges, bottom degradation of estuarine and marine water quality by
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nonpoint runoff from estuarine OCS-related facilities, vessel traffic, explosive removal of structures, and
pipeline installation. Because of the permitted discharge limits mandated and enforced in the Federal and
State regulatory process, the dilution and low toxicity of this pollution is expected to result in negligible
impact of a CPA proposed action on Gulf sturgeon. Vessel traffic would generally only pose a risk to
Gulf sturgeon when the vessels are leaving and returning to port. Major navigation channels are excluded
from critical habitat. Also, the Gulf sturgeon’s 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 CPA proposed action would occur well offshore of Gulf sturgeon’s critical habitat and the
riverine, estuarine, and shallow Gulf habitats where sturgeon are generally located. If any pipeline is
installed nearshore as a result of a CPA proposed action, regulatory permit requirements governing
pipeline placement and dredging, as well as recent noninvasive techniques for locating pipelines, would
result in very minimal impact to the Gulf sturgeon’s critical habitat. Due to regulations, mitigations, and
the distance of routine activities from known Gulf sturgeon habitats, impacts from routine activities of a
CPA proposed action would be expected to have negligible effects on Gulf sturgeon and their designated
critical habitat.

The Gulf sturgeon could be impacted by any oil spills that may result from a CPA proposed action. If
there is contact with spilled oil, it could have detrimental physiological effects. The juvenile and subadult
Gulf sturgeon, at a minimum, seasonally use the nearshore coastal waters and could potentially be at risk
from both coastal and offshore spills. Due to the distance of the activity from shore and Gulf sturgeon
critical habitat, there is a minimal risk of any oil coming in contact with Gulf sturgeon from an offshore
spill.  The probability for the occurrence of a spill of the size and duration required to impact the Gulf
sturgeon critical habitat is low, ranging from 1 to 2 percent to 2 to 4 percent for a 10- or 30-day
probability of exposure, respectively (Figure 3-22), from a CPA proposed action, unless the spill is
catastrophic in nature such as the DWH event). The probability for the occurrence of a spill in the WPA
of the size and duration required to impact the Gulf sturgeon critical habitat is <0.5 percent (Figure 3-22),
unless the spill is catastrophic in nature such as the DWH event (Appendix B). Even for a catastrophic
spill, the proximity, type of oil, weather conditions, as well as the amount and location (distance offshore
and water depth) of the dispersant treatment, may contribute to the severity of the spill’s impact to the
sturgeon and its habitat.

In the rare event contact with oil occurs, this could cause nonlethal effects, including causing the fish
to temporarily migrate from the affected area, irritation of gill epithelium, an increase of liver function in
a few adults, and possibly interference with reproductive activity.

Fish Resources and Essential Fish Habitat (Chapter 4.2.1.18)

The BOEM has examined the analysis for impacts to fish resources and EFH based on the additional
information presented above. It is expected that any possible coastal and marine environmental
degradation from a CPA proposed action would have little effect on fish resources or EFH. The impact of
coastal and marine environmental degradation is expected to cause a nondetectable decrease in fish
resources or in EFH. Routine activities such as pipeline trenching and OCS discharge of drilling muds
and produced water would cause negligible impacts that would not deleteriously affect fish resources or
EFH. This is because of regulations, mitigations, and practices that reduce the undesirable effects on
coastal habitats from dredging and other construction activities. Permit requirements should ensure that
pipeline routes either avoid different coastal habitat types or that certain techniques are used to decrease
impacts. At the expected level of impact, the resultant influence on fish resources would cause minimal
changes in fish populations or EFH. That is, if there are impacts, they would be short term and localized,
therefore, they would only affect small portions of fish populations and selected areas of EFH. As a
result, there would be little disturbance to fish resources or EFH. In deepwater areas, many of the EFH’s
are protected under stipulations and regulations currently set in place.

Some of the routine impact-producing factors are mitigated by BOEM through the Topographic
Feature Stipulation and the Live Bottom (Pinnacle Trend and Low Relief) Stipulations. These
stipulations establish a No Activity Zone around important topographic features such as the Flower
Gardens Banks Reef and low-relief live bottoms, and NTL 2009-G39 and NTL 2009-G40 advise
operators to avoid hard-bottom habitats that support fish populations. Much of coastal wetland loss that
supports estuarine habitat and nursery grounds, on which fish stocks are dependent, is a result of inshore
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oil and gas extraction and not the result of offshore oil and gas leasing. Estuarine water quality
degradation is largely a result of urban runoff. Offshore water quality is affected temporarily and in a
limited area by the discharge of produced water and the overboard discharge of drill muds. Pipeline
trenching, maintenance dredging, and canal widening in inshore areas causes only the temporary
suspension of sediments. Negative impacts from most of these routine operations would require a short
time for fish resources to recover. This is because of multiple life history and environmental factors such
as fecundity or year-class recruitment through oceanographic circulation.

Additional hard-substrate habitat provided by structure installation in areas where natural hard bottom
is rare will tend to increase fish populations or attract fish populations. The removal of these structures
will eliminate that habitat, except when decommissioned platforms are used as artificial reef material.
This practice is expected to increase over time.

For these reasons, as well as the fact that Gulf of Mexico fish stocks have retained both diversity and
biomass throughout the years of offshore development, a CPA proposed action is expected to result in a
minimal decrease in fish resources and/or standing stocks or in EFH.

Accidental events that could impact fish resources and EFH include blowouts and oil or chemical
spills. Because subsurface blowouts, although a highly unlikely occurrence, suspend large amounts of
sediment, they have the potential to adversely affect fish resources in the immediate area of the blowout.

If oil spills due to a CPA proposed action were to occur in open waters of the OCS proximate to
mobile adult finfish, the effects would likely be nonfatal and the extent of damage would be reduced
because adult fish have the ability to move away from a spill, to metabolize hydrocarbons, and to excrete
both metabolites and parent compounds. Benthic EFH’s would have decreased effects from oil spills
because of the depths many occupy and because of the distance these low probability spills would occur
from benthic habitats (due to stipulations, NTL’s, etc.). Fish populations may be impacted by an oil spill
but they would be primarily affected if the oil reaches the shelf and estuarine areas because these are the
most productive areas. Many species reside in estuaries for at least part of their life cycle or are
dependent on the nutrients exported from the estuaries to the shelf region, but the probability of a spill in
these areas is low. Also, much of the coastal northern Gulf of Mexico is a moderate- to high-energy
environment; therefore, sediment transport and tidal stratification should reduce the chances for oil
persisting in these habitats if they are oiled. Early life stages of animals are usually more sensitive to
environmental stress than adults. Qil can be lethal to fish, especially in larval and egg stages, depending
on the time of the year that the event happened. The extent of the impacts of the oil would depend on the
properties of the oil and the time of year of the event.

The effect of proposed-action-related oil spills on fish resources is expected to cause a minimal
decrease in standing stocks of any population because most spill events would be small in scale and
localized; therefore, they would affect generally only a small portion of fish populations. Historically,
there have been no oil spills of any size in the Gulf of Mexico that have had a long-term impact on fishery
populations. Although many potential effects of the DWH event on the CPA have been alleged, the
actual effects are, at this time, largely speculative, and the total impacts are likely to be unknown for
several years. Recent analysis of early stage survival of fish species inhabiting seagrass nursery habitat
from Chandeleur Islands, Louisiana, to St. Joseph Bay, Florida, pre- and post-DWH show that immediate
catastrophic losses of 2010 cohorts were largely avoided and no shifts in species composition occurred
following the spill. The fish populations of the GOM have repeatedly proven to be resilient to large,
annually occurring areas of anoxia, major hurricanes, and oil spills. A CPA proposed action is not
expected to significantly affect fish populations or EFH’s in the Gulf of Mexico.

The BOEM has determined that it cannot obtain this information, regardless of cost, within the
timeframe of this NEPA analysis, and it may be years before the information is available. In the
meantime, as described above, where this incomplete information is relevant to reasonably foreseeable
impacts, it was determined if it was essential to a reasoned choice among alternatives and if not,
scientifically credible information that is available was used in its stead and applied using accepted
methodology.

Although there is incomplete or unavailable information on the impacts of DWH on fish resources
and EFH, BOEM has determined that it is impossible to obtain this information, regardless of cost, within
the timeframe of this NEPA analysis, and it may be years before the information is available. This
information is being developed through the NRDA process, data are still incoming and have not been
made publicly available, and it is expected to be years before the information is available. In addition, as
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described above, where this incomplete information is relevant to reasonably foreseeable impacts, what
scientifically credible information is available was used in its stead and applied using accepted scientific
methodologies. Nevertheless, BOEM believes that this information is not essential to a reasoned choice
among alternatives. The likely size of an accidental event resulting from a CPA proposed action would
be small and unlikely to impact coastal and estuarine habitats where juvenile and larval stages of fish
resources are predominant, and adult fish tend to avoid adverse water conditions.

Commercial Fishing (Chapter 4.2.1.19)

Routine activities such as seismic surveys and pipeline trenching in the CPA would cause negligible
impacts and would not deleteriously affect commercial fishing activities. Because seismic surveys are
temporary events, they are not expected to cause significant impacts to commercial fisheries. Operations
such as production platform emplacement, underwater OCS impediments, and explosive platform
removal would cause displacement of commercial fishing while operations are ongoing. These effects are
localized to a small percentage of the area fished and they are temporary in nature.

Studies of drill mud and produced-water discharges from platforms show that the plume disperses
rapidly in both cases and does not pose a threat to commercial fisheries. Routine activities are therefore
not considered a threat to the commercial fisheries of the Gulf of Mexico.

Fish populations may be impacted by an oil-spill event should it occur, but they would be primarily
affected if the oil reaches the productive shelf and estuarine areas. The probability of an offshore spill
impacting these nearshore environments is also low, and oil would generally be volatilized or dispersed
by currents in the offshore environment. Extent of the impacts of the oil would depend on the properties
of the oil and the time of year of the event. Commercial fishermen are anticipated to avoid the area of a
well blowout or an oil spill. Fisheries closures may result from a large spill event. These closures may
have a negative effect on short-term fisheries catch and/or marketability. They may have a positive
impact on annually harvested species in the longer term because there was a decrease in fishing pressure
on the stocks

In summary, the impacts of a CPA proposed action from accidental events (i.e., a well blowout or an
oil spill) are anticipated to be minimal for most fish and shellfish populations because the potential for oil
spills is very low, the most typical events are small and of short duration, and the effects are so localized
that fish are typically able to avoid the area adversely impacted.

Recreational Fishing (Chapter 4.2.1.20)

There could be minor and short-term space-use conflicts with recreational fishermen during the initial
phases of a CPA proposed action. A proposed action could also lead to low-level environmental
degradation of fish habitat (Chapter 4.2.1.18.2), which would also negatively impact recreational fishing
activity. However, these minor negative effects would likely be offset by the beneficial role that oil rigs
serve as artificial reefs for fish populations. The degree to which oil platforms would become a part of a
particular State’s Rigs-to-Reefs program would be an important determinant of the degree to which a
CPA proposed action would impact recreational fishing activity in the long term.

An oil spill will likely lead to recreational fishing closures in the vicinity of the oil spill. Small-scale
spills should not affect recreational fishing to a large degree due to the likely availability of substitute
fishing sites in neighboring regions. A large spill such as the one associated with the DWH event can
have more noticeable effects due to the larger potential closure regions and due to the wider economic
implications such closures can have. However, the longer-term implications of a large oil spill will
primarily depend on the extent to which fish ecosystems recover after the spill has been cleaned.

There remains incomplete or unavailable information that may be relevant to reasonably foreseeable
impacts on recreational fishing. Much of this information relates to the DWH event and is continuing to
be collected and developed through the NRDA process. These data collection and research projects may
be years from completion. Few data or conclusions have been released to the public to date. Regardless
of the costs involved, it is not within BOEM'’s ability to obtain this information from the NRDA process
within the timeline of this EIS. In light of this incomplete and unavailable information, BOEM subject-
matter experts have used credible scientific information that is available and applied it using scientifically
accepted methodology. Given the available data that have been released, as described in this section,
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BOEM believes that this incomplete or unavailable information is not essential to a reasoned choice
among alternatives.

Recreational Resources (Chapter 4.2.1.21)

Routine OCS actions in the CPA can cause minor disturbances to recreational resources, particularly
beaches, through increased levels of noise, debris, and rig visibility. The OCS activities can also change
the composition of local economies through changes in employment, land use, and recreation demand. A
CPA proposed action has the potential to directly and indirectly impact recreational resources along the
coast of Texas. However, the small scale of a CPA proposed action relative to the scale of the existing oil
and gas industry suggests that these potential impacts on recreational resources are likely to be minimal.

Spills most likely to result from a CPA proposed action would be small, of short duration, and not
likely to impact Gulf Coast recreational resources. Should an oil spill occur and contact a beach area or
other recreational resource, it would cause some disruption during the impact and cleanup phases of the
spill. However, these effects are also likely to be small in scale and of short duration. In the unlikely
event that a spill occurs that is sufficiently large to affect large areas of the coast and, through public
perception, have effects that reach beyond the damaged area, effects to recreation and tourism could be
significant.

Archaeological Resources (Chapter 4.2.1.22)

Historic (Chapter 4.2.1.22.1)

The greatest potential impact to an archaeological resource as a result of a CPA proposed action
would result from direct contact between an offshore activity (i.e., platform installation, drilling rig
emplacement, and dredging or pipeline project) and a historic site. Archaeological surveys, where
required prior to an operator beginning oil and gas activities on a lease, are expected to be effective at
identifying possible archaeological sites. The technical requirements of the archaeological resource
reports are detailed in NTL 2005-G07, “Archaeological Resource Surveys and Reports.” Under 30 CFR
550.194(c) and 30 CFR 250.1010(c), lessees are required to notify BOEM and BSEE immediately of the
discovery of any potential archaeological resources.

Offshore oil and gas activities resulting from a CPA proposed action could impact an archaeological
resource because of incomplete knowledge on the location of these sites in the Gulf. The risk of contact
to archaeological resources is greater in instances where archaeological survey data is unavailable. Such
an event could result in the disturbance or destruction of important archaeological information.
Archaeological surveys, where required, would provide the necessary information to develop avoidance
strategies that would reduce the potential for impacts on archaeological resources.

Except for the projected 0-1 new gas processing plants and 0-1 new pipeline landfall, a CPA proposed
action would require no new oil and gas coastal infrastructure. It is expected that archaeological
resources would be protected through the review and approval processes of the various Federal, State, and
local agencies involved in permitting onshore activities.

Accidental events producing oil spills may threaten archaeological resources along the Gulf Coast.
Should a spill contact an historic archaeological site, damage might include direct impact from oil-spill
cleanup equipment, contamination of materials, and/or looting. Previously unrecorded sites could be
impacted by oil-spill cleanup operations on beaches and offshore. It is not very likely for an oil spill to
occur and contact submerged, coastal or barrier island historic sites as a result of a CPA 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. When oil is spilled in offshore areas, much of the oil volatilizes or is
dispersed by currents, so it has a low probability of contacting coastal areas. It is expected that any spill
cleanup operations would be considered a Federal action for the purposes of Section 106 of the NHPA
and would be conducted in such a way as to cause little or no impacts to historic archaeological resources.
Recent research suggests the impact of direct contact of oil on historic properties may be long term and
not easily reversible without risking damage to fragile historic materials.

The potential for spills is low, the effects would generally be localized, and the cleanup efforts would
be regulated. A CPA proposed action, therefore, is not expected to result in impacts to historic
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archaeological sites; however, should such an impact occur, unique or significant archaeological
information could be lost and this impact could be irreversible.

Prehistoric (Chapter 4.2.1.22.2)

The greatest potential impact to an archaeological resource as a result of a CPA proposed action
would result from direct contact between an offshore activity (i.e., platform installation, drilling rig
emplacement, and dredging or pipeline project) and a prehistoric site. Prehistoric archaeological sites are
thought potentially to be preserved shoreward of the 45-m (148-ft) bathymetric contour, where the Gulf of
Mexico continental shelf was subaerially exposed during the Late Pleistocene. The archaeological survey
and archaeological clearance of sites, where required prior to an operator beginning oil and gas activities
on a lease, are expected to be somewhat effective at identifying submerged landforms that could support
possible archaeological sites. NTL 2005-G07 suggests a 300-m (984-ft) linespacing for remote-sensing
surveys of leases within areas having a high potential for prehistoric sites. While surveys, where
required, provide a reduction in the potential for a damaging interaction between an impact-producing
factor and a prehistoric archaeological site, there is a possibility of an OCS activity contacting an
archaeological site because of an insufficiently dense survey grid. Should such contact occur, there
would be damage to or loss of significant and/unique archaeological information.

Accidental events producing oil spills may threaten archaeological resources along the Gulf Coast.
Should a spill contact a prehistoric 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. Detailed risk analyses of offshore oil spills
ranging from >1,000 bbl, <1,000 bbl, and coastal spills associated with a CPA proposed action is
provided in Chapters 3.2.1.1, 3.2.1.2, and 3.2.1.3, respectively. When oil is spilled in offshore areas,
much of the oil volatilizes or is dispersed by currents, so it has a low probability of contacting coastal and
barrier island prehistoric sites as a result of a CPA proposed action. A CPA proposed action, therefore, is
not expected to result in impacts to prehistoric archaeological sites.

Human Resources and Land Use (Chapter 4.2.1.23)

Land Use and Coastal Infrastructure (Chapter 4.2.1.23.1)

The impacts of routine events associated with a CPA proposed action are uncertain due to the post-
DWH event environment, the effects of the drilling suspension, the changes in Federal requirements for
drilling safety, and the current pace of permit approvals. The BOEM projects 0-1 new gas processing
facilities and 0-1 new pipeline landfalls for a CPA proposed action. However, based on the most current
information available, there is only a very slim chance that either would result from a CPA proposed
action, and if a new gas processing facility or pipeline landfall were to result, it would likely occur toward
the end of the 40-year analysis period. The likelihood of a new gas processing facility or pipeline landfall
is much closer to zero than to one. The BOEM anticipates that there would be maintenance dredging of
navigation channels and an increase in activity at services bases as a result of a CPA proposed action. If
drilling activity recovers post-DWH event and increases, there could be new increased demand for a
waste disposal services as a result of a CPA proposed action. Because of the current near zero estimates
for a pipeline landfall and gas processing facility construction, the routine activities associated with a
CPA proposed action would have little effect on land use.

As a result of the DWH event, it is too early to determine substantial, long-term changes in routine
event impacts to land use and infrastructure. The BOEM anticipates these changes would become
apparent over time. Therefore, BOEM recognizes the need to continue monitoring all resources for
changes that are applicable for land use and infrastructure. From the information described above, in
regard to land use and infrastructure, it does not appear that there would be adverse impacts from routine
events associated with a CPA proposed action.

Accidental events associated with a CPA proposed action occur at different levels of severity, based
in part on the location and size of event. The typical types of accidental events that could affect land use
and coastal infrastructure include oil spills, vessel collisions, and chemical/drilling-fluid spills. These
may occur anywhere across the spectrum of severity. Typically, accidental events related to OCS
activities are generally smaller in scale based on historic experience, and they must be distinguished from
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low-probability, high-impact catastrophic events such as the DWH event. Typically, the impact of small-
scale oil spills, vessel collisions, and chemical/drilling fluid spills are not likely to last long enough to
adversely affect overall land use or coastal infrastructure in the analysis area.

Many of the impacts of the DWH event to land use and infrastructure have been temporary and short-
term, such as the ship decontamination sites and the waste staging areas established in the immediate
aftermath of the DWH event. The indirect effects on infrastructure use are still rippling through the
industry, but this should resolve as issues with the suspensions, permitting, etc. are resolved. With
regards to land use and infrastructure, the post-DWH event environment remains somewhat dynamic, and
BOEM will continue to monitor these resources over time and to document short- and long-term DWH
event impacts. In the future, the long-term impacts of the DWH event will be clearer as time allows the
production of peer-reviewed research and targeted studies that determine those impacts. The DWH event
was a low-probability, high-impact catastrophic event. For the reasons set forth in the analysis above, the
kinds of accidental events that are likely to result from a CPA proposed action are not likely to
significantly affect land use and coastal infrastructure. This is because accidental events offshore would
have a small probability of impacting onshore resources. Also, if an accident occurs nearshore, it would
be most probably be near a facility; therefore, the impacts would be temporary and localized because of
the decrease in response time.

Demographics (Chapter 4.2.1.23.2)

A CPA proposed action is projected to minimally affect the demography of the analysis area.
Population impacts from a CPA proposed action are projected to be minimal (<1% of the total
population) for any EIA in the Gulf of Mexico region. The baseline population patterns and distributions,
as projected and described in Chapter 4.2.1.23.2.1, are expected to remain unchanged as a result of a
CPA proposed action. The increase in employment is expected to be met primarily with the existing
population and available labor force, with the exception of some in-migration projected to occur in focal
areas, such as Port Fourchon.

Accidental events associated with a CPA proposed action, such as oil or chemical spills, blowouts,
and vessel collisions, would likely have no effects on the demographic characteristics of the Gulf coastal
communities because accidental events typically cause only short-term population movements as
individuals seek employment related to the event or have their existing employment displaced during the
event and net employment impacts from a spill are not expected to exceed 1 percent of baseline
employment for any EIA in any given year.

Economic Factors (Chapter 4.2.1.23.3)

Should a CPA proposed action occur, there would be only minor economic changes in the Texas,
Louisiana, Mississippi, Alabama, and Florida EIA’s. This is because the demand would be met primarily
with the existing population and labor force. Most of the employment related to a CPA proposed action is
expected to occur in Texas (primarily in the EIA TX-3) and in the coastal areas of Louisiana. A CPA
proposed action, irrespective of whether one analyzes the high-case or low-case production scenario,
would not cause employment effects >0.5 percent in any EIA along the Gulf Coast.

An oil spill can cause a number of disruptions to local economies. A number of these effects are due
to industries that depend on damaged resources. However, the impacts of an oil spill can be somewhat
broader if firms further along industry supply chains are affected. These effects depend on issues such as
the effects of cleanup operations and the responses of policymakers to a spill. However, the impacts of
small- to medium-sized spills should be localized and temporary. A catastrophic spill along the lines of
the DWH event would have more noticeable impacts to the economy. However, the likelihood of another
spill of this scale is quite low.

Environmental Justice (Chapter 4.2.1.23.4)

Because of the existing extensive and widespread support system for OCS-related industry and
associated labor force, the effects of a CPA proposed action are expected to be widely distributed and to
have little impact. This is because a proposed action is not expected to significantly change most of the
existing conditions, such as traffic or the amount of infrastructure. In general, who would be hired and
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where new infrastructure might be located is impossible to predict but, in any case, it would be very
limited. Because of Louisiana’s extensive oil-related support system, that State is likely to experience
more employment effects related to a CPA proposed action than are the other coastal states, and because
of the concentration of this system in Lafourche Parish, that parish is likely to experience the greatest
benefits from employment benefits and burdens from traffic and infrastructure demand. Similarly,
impacts related to a CPA proposed action are expected to be economic and to have a limited but positive
effect on low-income and minority populations because it will maintain current industry and related
support services. Given the existing distribution of the industry and the limited concentrations of
minority and low-income peoples adjacent to the OCS infrastructure (Chapter 4.2.1.23.4), a CPA
proposed action is not expected to have a disproportionate effect on these populations even in Lafourche
Parish.

A CPA proposed action is not expected to have disproportionate high/adverse environmental or health
effects on minority or low-income people.

Chemical and drilling-fluid spills may be associated with exploration, production, or transportation
activities that result from a CPA proposed action. Low-income and minority populations might be more
sensitive to oil spills in coastal waters than is the general population because of their dietary reliance on
wild coastal resources, their reliance on these resources for other subsistence purposes such as sharing and
bartering, their limited flexibility in substituting wild resources with purchased ones, and their likelihood
of participating in cleanup efforts and other mitigating activities. With the exception of a catastrophic
accidental event, such as the DWH event, the impacts of oil spills, vessel collisions, and chemical/drilling
fluid spills are not likely to be of sufficient duration to have adverse and disproportionate long-term
effects for low-income and minority communities in the analysis area.

An event like the DWH event could have adverse and disproportionate effects for low-income and
minority communities in the analysis area. Many of the long-term impacts of the DWH event to low-
income and minority communities are unknown. While economic impacts have been partially mitigated
by employers retaining employees for delayed maintenance or through the GCCF Program’s emergency
funds, the physical and mental health effects to both children and adults within these communities could
potentially unfold for many years. As studies of past oil spills have highlighted, different cultural groups
can possess varying capacities to cope with these types of events. Likewise, some low-income and/or
minority groups may be more reliant on natural resources and/or less equipped to substitute contaminated
or inaccessible natural resources with private market offerings. Because lower-income and/or minority
communities may live near and directly involved with spill cleanup efforts, the vectors of exposure can be
higher for them than for the general population, increasing the potential risks of long-term health affects.
To date, there have been no studies of possible long-term health effects for oil-spill cleanup workers. The
post-DWH event’s human environment remains dynamic, and BOEM will continue to monitor these
populations over time and to document short- and long-term DWH event impacts. In the future, the long-
term impacts of the DWH event will be clearer as time allows the production of peer-reviewed research
and targeted studies that determine those impacts.

The DWH event was a low-probability, high-impact catastrophic event. For the reasons set forth in
the analysis above, the kinds of accidental events (smaller, shorter time scale) that are likely to result from
a CPA proposed action may affect low-income and/or minority more than the general population, at least
in the shorter term. These higher risk groups may lack the financial or social resources and may be more
sensitive and less equipped to cope with the disruption these events pose. These smaller events, however,
are not likely to significantly affect minority and low-income communities in the long term.

Species Considered due to U.S. Fish and Wildlife Concerns (Chapter 4.2.1.24)

Because of the mitigations likely to be implemented (Chapter 2.4.1.3), routine activities (e.g.,
operational discharges, noise, and marine debris) related to a CPA proposed action are not expected to
have long-term adverse effects on the size and productivity of any species or populations in the GOM.
Lethal effects could occur from ingestion of accidentally released plastic materials from OCS vessels and
facilities. However, there have been no reports to date on such incidences. The BOEM employs several
measures (e.g., marine debris mitigations) to reduce the potential impacts to any animal from routine
activities associated with a proposed action. Accidental blowouts, oil spills, and spill-response activities
resulting from a CPA proposed action have the potential to impact small to large areas in the GOM,
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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 (including tropical storms).
The incremental contribution of a CPA proposed action would not be likely to result in a significant
incremental impact on the above-mentioned species within the CPA; in comparison, non-OCS related
activities, such as habitat loss and competition, have historically proved to be of greater threat to the
above mentioned species.

In conclusion, within the CPA, there is a long-standing and well-developed OCS Program (more than
50 years); there are no data to suggest that activities from the preexisting OCS Program are significantly
impacting the above-mentioned species populations; therefore, a CPA proposed action would have no
effect on the above-mentioned species. The conclusions for the following species can be found in their
respective chapters of this EIS: West Indian manatee (Chapter 4.2.1.12); green, hawksbill, Kemp’s
ridley, leatherback, and loggerhead sea turtles (Chapter 4.2.1.13); Alabama, Perdido Key, and
Choctawhatchee beach mice (Chapter 4.2.1.15); red-cockaded woodpecker, Mississippi sandhill crane,
piping plover, whooping crane, least tern, and wood stork (Chapter 4.2.1.16); and Gulf sturgeon
(Chapter 4.2.1.17).

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 4.2.1.7). These communities could be severely and adversely impacted by oil and gas activities
resulting from a proposed action 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 (BOEM)-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 (279 ft) are more
typical of the Caribbean reef biota, while the biota deeper than 85 m (279 ft) are similar to soft-bottom
organisms found throughout the Gulf. Where a topographic feature is in water depths less than 85 m
(279 ft), 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
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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 (1.2 mi; 1.9 km)
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.

(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

1 Only paragraph (a) of the stipulation applies.
20nly 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 a proposed action, will continue to protect the biota of the banks, specifically as
discussed below.
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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 CPA topographic features
from activities resulting from a proposed action. 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.
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. A proposed action, without benefit of the
Topographic Features Stipulation or comparable mitigation, is 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 (3,281 ft) 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 (3,281 ft) 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 (1.2 mi; 1.9 km) of these more sensitive banks.
Surface discharges outside of 1 nmi (1.2 mi; 1.9 km) are not expected to impact the biota of the banks, as
adverse effects from surface discharge are limited to 1,000 m (3,281 ft). 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 (1.2 mi; 1.9 km) 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 a proposed action, while allowing the development of nearby oil and gas resources. The
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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 4.2.1.6. 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
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 a proposed action 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 a proposed action, particularly anchor damage to localized pinnacle areas,
are expected to cause substantial damage to portions of the pinnacle trend environment because these
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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. A proposed action,
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; Barry A. 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 BOEM’s Gulf of
Mexico Regional Director, through consultation with FWS, could then decide if pinnacles in the trend
would be potentially impacted and, if so, require appropriate mitigating measures.

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
See Chapter 2.3.1.3.2 for a complete description of this stipulation.

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 a proposed action, i.e., Lease Sales 227, 231, 235, 241, and 247. An evacuation stipulation has been
applied to all blocks leased in this area since 2001. The stipulation reads as follows:

Evacuation Stipulation

(a) 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 BSEE 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 BOEM 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 BSEE 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 a proposed action, i.e., Lease Sales 227, 231, 235, 241, and 247. 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 BSEE 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 550. 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 BSEE 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 (24 km) 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 BOEM will review and make decisions on your DOCD in accordance with
applicable Federal regulations and BOEM 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 (24 km) of Baldwin County but has requested that, if the area is offered for lease, a lease
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stipulation to reduce the potential for visual impacts should be applied to all new leases in this area. Prior
to the decision in 1999 on the Final Notice of Sale for Sale 172, the BOEM, Gulf of Mexico 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 (24-km) 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 CPA
lease sales since 1999. It has been considered satisfactorily responsive to the concern of the Governor of
Alabama and was adopted in each of the CPA lease sales in the 2002-2007 and 2007-2012 5--Year
Programs.

2.4.1.3.7. Protected Species Stipulation
See Chapter 2.3.1.3.3 for a complete description of this stipulation.

2.4.1.3.8. Law of the Sea Convention Royalty Payment Stipulation
See Chapter 2.3.1.3.4 for a complete description of this stipulation.

2.4.2. Alternative B—The Proposed Action 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 seven other potential mitigating measures; Law of the Sea Convention Royalty Payment
Stipulation is not a mitigation) 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 Chapter 4.2 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 Chapter 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 number of blocks that would not be offered
under Alternative B represents only a small percentage of the total number of blocks to be offered under
Alternative A; therefore, it is assumed that the levels of activity for Alternative B would be essentially the
same as those projected for a proposed action. As a result, the impacts expected to result from
Alternative B would be very similar to those described under the proposed action (Chapter 4.2).
Therefore, the regional impact levels for all resources, except for the topographic features, would be
similar to those described under the proposed action. This alternative, if adopted, would prevent any oil
and gas activity in the affected blocks; thus, it would eliminate any potential direct impacts to the biota of
those blocks.

2.4.3. Alternative C—No Action

2.4.3.1. Description

Alternative C is the cancellation of a proposed CPA lease sale. The opportunity for development of
the estimated 0.460-0.894 BBO and 1.939-3.903 Tcf of gas (Table 3-1) that could have resulted from a
proposed lease sale would be precluded or postponed. Any potential environmental impacts resulting
from a proposed lease sale would not occur or would be postponed.
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2.4.3.2. Summary of Impacts

Canceling a proposed lease sale would eliminate the effects described for Alternative A
(Chapter 4.2). The incremental contribution of a proposed lease sale to cumulative effects would also be
avoided, but effects from other activities, including other OCS lease sales, would remain.

If a lease sale would be canceled, the resulting development of oil and gas would most likely be
postponed to a future sale; therefore, the overall level of OCS activity in the CPA would only be reduced
by a small percentage. Therefore, the cancellation of a proposed lease sale would not significantly change
the environmental impacts of overall OCS activity. However, the cancellation of a lease sale may result
in direct economic impacts to the individual companies. Revenues collected by the Federal Government
(and thus revenue disbursements to the States) would be adversely affected also.

Other sources of energy may substitute for the lost production. Principal substitutes would be
additional imports, conservation, additional domestic production, and switching to other fuels. These
alternatives, except conservation, have negative environmental impacts of their own.
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3. IMPACT-PRODUCING FACTORS AND SCENARIO

3.1. IMPACT-PRODUCING FACTORS AND SCENARIO—ROUTINE OPERATIONS

3.1.1. Offshore Impact-Producing Factors and Scenario

This section describes the offshore infrastructure and activities (impact-producing factors) associated
with the WPA and CPA proposed actions (i.e., a typical lease sale that would result from the proposed
actions) within the WPA and CPA that could potentially affect the biological, physical, and
socioeconomic resources of the Gulf of Mexico. In addition, this section describes the OCS Program
cumulative activity scenario resulting from past and future lease sales in the WPA, CPA, and EPA that
could potentially affect the biological, physical, and socioeconomic resources of the GOM within the
WPA and CPA. Note that offshore and onshore impact-producing factors and scenarios associated with
an EPA proposed action, i.e., a typical lease sale that would result from the proposed actions within the
EPA, as well as OCS Program activity resulting from past and future leases sales in the EPA will be
disclosed in a subsequent EIS.

Offshore is defined here as the OCS portion of the GOM that begins 10 mi (16 km) offshore Florida;
3 nmi (3.5 mi; 5.6 km) offshore Louisiana, Mississippi, and Alabama; and 3 leagues (10.3 mi; 16.5 km)
offshore Texas; and it extends seaward to the limits of the United States jurisdiction over the continental
shelf in water depths up to approximately 3,346 m (10,978 ft), the Exclusive Economic Zone (Figure
1-1). Coastal infrastructure and activities associated with the WPA and CPA proposed actions are
described in Chapter 3.1.2.

Offshore activities are described in the context of scenarios for the proposed actions and for the OCS
Program within the WPA and CPA. The BOEM'’s Gulf of Mexico OCS Region developed these
scenarios to provide a framework for detailed analyses of potential impacts of the proposed lease sales.
Each scenario is a hypothetical framework of assumptions based on estimated amounts, timing, and
general locations of OCS exploration, development, and production activities and facilities, both offshore
and onshore. Each proposed action, a typical sale, is represented by a set of ranges for resource estimates,
projected exploration and development activities, and impact-producing factors, and it is expected to be
within the scenario ranges. The scenarios do not predict future oil and gas activities with absolute
certainty, even though they were formulated using historical information and current trends in the oil and
gas industry. Indeed, these scenarios are only approximate since future factors such as the contemporary
economic marketplace, the availability of support facilities, and pipeline capacities are all unknowns.
Notwithstanding these unpredictable factors, the scenarios used in this EIS represent the best assumptions
and estimates of a set of future conditions that are considered reasonably foreseeable and suitable for
presale impact analyses. The development scenarios do not represent a BOEM recommendation,
preference, or endorsement of any level of leasing or offshore operations, or of the types, numbers, and/or
locations of any onshore operations or facilities.

The BOEM projects that the overwhelming majority of the oil and natural gas fields discovered as a
result of a WPA or CPA proposed action will reach the end of their economic life within a time span of
40 years following a lease sale. Therefore, activity levels are not projected beyond 40 years for this
document. Although unusual cases exist where activity on a lease may continue beyond 40 years, our
forecasts indicate that the significant activities associated with exploration, development, production, and
abandonment of leases in the GOM occur well within the 40-year analysis period. For the cumulative
case analysis, total OCS Program exploration and development activities are also forecast over a 40-year
period. For modeling purposes and quantitative OCS Program activity analyses, a 40-year analysis period
is also used. Exploration and development activity forecasts become increasingly more uncertain as the
length of time of the forecast increases and the number of influencing factors increases. The forecasts
used to develop the proposed actions and OCS Program scenarios are based on resource estimates
developed by BOEMRE in 2011, published data and information, and historical activity and discovery
trends in the GOM.

The BOEM uses a series of spreadsheet based data analyses tools to develop the forecasts of oil and
gas exploration, discovery, development, and production activity for the proposed actions and OCS
Program scenarios presented in this EIS. Our analyses incorporate all relevant historical activity and
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infrastructure data, and our resulting forecasts are analyzed and compared with actual historical data to
ensure that historical precedent and recent trends are reflected in each activity forecast.

The BOEM is confident that our analysis methodology, with adjustments and refinements based on
recent activity levels, adequately project Gulf of Mexico OCS activities in both the short term and the
long term for the EIS analyses.

The WPA and CPA proposed actions and the Gulfwide OCS Program scenarios are based on the
following factors:

e recent trends in the amount and location of leasing, exploration, and development
activity;

e estimates of undiscovered, unleased, economically recoverable oil and gas resources
in each water-depth category and each planning area;

e existing offshore and onshore oil and/or gas infrastructure;
e published data and information;
e industry information; and

e o0il and gas technologies, and the economic considerations and environmental
constraints of these technologies.

The proposed lease sales within the Gulf of Mexico OCS are WPA Lease Sales 229, 233, 238, 246,
and 248; CPA Lease Sales 227, 231, 235, 241, and 247; and EPA Lease Sales 225 and 226. In general,
each of the WPA proposed lease sales represents 4-5 percent of the OCS Program in the WPA based on
barrels of oil equivalent (BOE) resource estimates and 1 percent of the total OCS Program. The proposed
CPA lease sales each represent 3-4 percent of the OCS Program in the CPA (1% of the total OCS
Program).  Activities associated with the proposed actions are assumed to represent those same
percentages of OCS Program activities unless otherwise indicated.

Specific projections for activities associated with a proposed action are discussed in the following
scenario sections. The potential impacts of the activities associated with a proposed “typical” lease sale
are considered in the environmental analysis sections (Chapters 4.1 and 4.2).

The OCS Program scenario includes all activities that are projected to occur from past, proposed, and
future lease sales during the analysis period. This includes projected activity from lease sales that have
been held, including the most recent CPA Lease Sale 213 (March 2010), but for which exploration or
development has either not yet begun or is continuing. Activities that take place beyond the analysis
timeframe as a result of future lease sales are not included in this analysis. The impacts of activities
associated with the OCS Program on biological, physical, and socioeconomic resources are analyzed in
the cumulative environmental analysis sections (Chapters 4.1 and 4.2).

3.1.1.1. Resource Estimates and Timetables

3.1.1.1.1. Proposed Actions

The proposed actions scenarios are used to assess the potential impacts of a proposed “typical” lease
sale. The resource estimates for a proposed action are based on two factors: (1) the conditional estimates
of undiscovered, unleased, conventionally recoverable oil and gas resources in the proposed lease sale
areas; and (2) estimates of the portion or percentage of these resources assumed to be leased, discovered,
developed, and produced as a result of a proposed action. Due to the inherent uncertainties associated
with an assessment of undiscovered resources, probabilistic techniques were employed and the results
were reported as a range of values corresponding to different probabilities of occurrence. The estimates
of the portion of the resources assumed to be leased, discovered, developed, and produced as a result of a
proposed action are based upon logical sequences of events that incorporate past experience, current
conditions, and foreseeable development strategies. A profusion of historical databases and information
derived from oil and gas exploration and development activities are available to BOEM and were used
extensively. The undiscovered, unleased, conventionally recoverable resource estimates for a proposed
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action are expressed as ranges, from low to high. This range provides a reasonable expectation of oil and
gas production anticipated from typical lease sales held as a result of a proposed action based on an actual
range of historic observations.

Table 3-1 presents the projected oil and gas production for the proposed actions and for the OCS
Program. Tables 3-2 and 3-3 provide a summary of the major scenario elements of the proposed actions
and some of the related impact-producing factors. To analyze impact-producing factors for the proposed
actions and the OCS Program, the proposed lease sale areas were divided into offshore subareas based
upon ranges in water depth. Figure 3-1 depicts the location of the offshore subareas. The water-depth
ranges reflect the technological requirements and related physical and economic impacts as a
consequence of the oil and gas potential, exploration and development activities, and lease terms unique
to each water-depth range. Estimates of resources and facilities are distributed into each of the subareas.

Proposed Action Scenarios (WPA and CPA Typical Sales): The estimated amounts of resources
projected to be leased, discovered, developed, and produced as a result of a typical proposed WPA lease
sale are 0.116-0.200 BBO and 0.538-0.938 Tcf of gas. The estimated amounts of resources projected to
be leased, discovered, developed, and produced as a result of a proposed CPA lease sale are 0.460-0.894
BBO and 1.939-3.903 Tcf of gas. The impact-producing factors, affected environment, and
environmental consequences related to proposed lease sales in the EPA will be disclosed and addressed in
a subsequent Eastern Planning Area EIS within this 5-Year Program.

The number of exploration and delineation wells, production platforms, and development wells
projected to develop and produce the estimated resources for a WPA and CPA proposed action are given
in Tables 3-2 and 3-3, respectively. The tables show the distribution of these factors by offshore
subareas in the proposed lease sale areas. Tables 3-2 and 3-3 also include estimates of the major impact-
producing factors related to the projected levels of exploration, development, and production activity.

Exploratory drilling activity takes place over an 8-year period, beginning within 1 year after the lease
sale. Development activity takes place over a 39-year period, beginning with the installation of the first
production platform and ending with the drilling of the last development wells. Production of oil and gas
begins by the third year after the lease sale and continues beyond the 40" year.

3.1.1.1.2. OCS Program

OCS Program Cumulative Scenario (WPA, CPA, and EPA): Projected reserve/resource production
for the OCS Program is 18.335-25.64 BBO and 75.886-111.627 Tcf of gas and represents anticipated
production from lands currently under lease plus anticipated production from future lease sales over the
40-year analysis period. The OCS Program cumulative scenario includes WPA, CPA, and EPA
production estimates. Table 3-4 presents projections of the major activities and impact-producing factors
related to future Gulfwide OCS Program activities.

WPA Cumulative Scenario: Projected reserve/resource production for the OCS Program in the WPA
(2.510-3.696 BBO and 12.539-18.434 Tcf of gas) represents anticipated production from lands currently
under lease in the WPA plus anticipated production from future WPA lease sales over the 40-year
analysis period. Projected production represents approximately 14 percent of the oil and 17 percent of the
gas of the total Gulfwide OCS Program. Table 3-5 presents projections of the major activities and
impact-producing factors related to future operations in the WPA.

CPA Cumulative Scenario: Projected reserve/resource production for the OCS Program in the CPA
(15.825-21.733 BBO and 63.347-92.691 Tcf of gas) represents anticipated production from lands
currently under lease in the CPA plus anticipated production from future CPA lease sales over the 40-year
analysis period. Projected production represents approximately 85-86 percent of the oil and 83 percent of
the gas of the total Gulfwide OCS Program. Table 3-6 presents projections of the major activities and
impact-producing factors related to future operations in the CPA.

EPA Cumulative Scenario: Projected reserve/resource production for the OCS Program in the EPA
(0-0.211 BBO and 0-0.502 Tcf of gas) represents anticipated production from lands currently under lease
in the EPA plus anticipated production from future EPA lease sales over the 40-year analysis period.
Projected production represents approximately 1 percent of the oil and >1 percent of the gas of the total
Gulfwide OCS Program. The impact-producing factors, affected environment, and environmental
consequences related to proposed lease sales within the EPA will be disclosed and addressed in a
subsequent Eastern Planning Area EIS within this 5-Year Program.
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3.1.1.2. Exploration and Delineation

3.1.1.2.1. Seismic Surveying Operations

Prelease surveys are comprised of seismic work performed on or off leased areas, focused most
commonly (but not always) on deeper targets and collectively authorized under BOEM’s geological and
geophysical permitting process. Postlease, high-resolution seismic surveys collect data on surficial or
near-surface geology used to identify potential shallow geologic hazards for engineering and site planning
for bottom-founded structures. They are also used to identify environmental resources such as
chemosynthetic community habitat, gas hydrates, buried channels and faults, and archaeological
resources. High-resolution surveys are conducted as authorized under the terms and conditions of the
lease agreement (see BOEM'’s regulations at 30 CFR 550.207). Other postlease surveys include
downhole seismic surveying (vertical seismic profiling [VSP]) and time-lapse, deep-focused,
3-dimensional (3D) surveying (4D surveys) used for reservoir monitoring.

All seismic surveying constitutes a type of remote sensing. Typical prelease seismic surveying
operations for exploring deep geologic formations typically are 2D or 3D. A tow vessel pulls an array of
airguns and streamers (acoustic receiver cable) behind the vessel 5-10 m (16-33 ft) below the sea surface.
Ocean-bottom systems may be deployed instead of streamers in shallow water, areas of dense
infrastructure, or when 4D seismic is used to aid in reservoir management. This methodology utilizes
hydrophones placed statically on the seafloor. The energy source (airgun arrays) remains the same as
streamer methods and is towed behind a source vessel. The airgun array produces a burst of underwater
sound by releasing compressed air into the water column, creating an acoustical energy pulse the echoes
of which are detected by hydrophones towed on streamers behind the vessel. Streamer arrays are 3-8 mi
(5-12 km) or greater in length, depending on survey specifications. Tow vessel speed is typically
3-5 knots (kn) (about 4-6 miles per hour [mph]) with gear deployed.

The 3D surveys conducted by seismic contractors can consist of a few to several hundred OCS
blocks. Multiple source and multiple-streamer technologies are often used for 3D seismic surveys. For a
typical 3D survey, air in a closed chamber of the airgun is quickly discharged through a port, creating a
pressure pulse and air bubble in the water. To release more energy into the pressure pulse and to offset
the deleterious effects of bubble oscillations on the pressure pulse, multiple airguns with various chamber
sizes are used. These individual airgun chamber sizes vary from 20 to 380 in® (327 to 6,227 cm®). In
some cases, two or three airguns are placed in a cluster to increase the effective chamber size. The
individual airguns are suspended in the water from a float system referred to as a sub-array. Each sub-
array contains six or seven individual airguns spaced from 2.5 to 3 m (7.5 to 10 ft) apart, making the total
sub-array length 14-17 m (46-56 ft) long. Typically, three (sometimes four) sub-arrays are combined to
form an array. When three sub-array elements are used, the spacing is 8 m (26 ft) between sub-arrays;
when four sub-arrays are used, the spacing is 12 m (39 ft). Thus, the overall width of the array is
generally 16-36 m (52-118 ft). The array is towed at an approximate depth of 5-7 m (16-23 ft) below the
water surface. Newer acquisition technology involves multiple vessels towing airgun arrays with
additional vessels towing streamers. These 3D wide azimuth (WAZ) surveys increase the illumination of
many subsurface areas, particularly areas that are overlain with salt, and eliminate unwanted noise
attenuation. The 3D coil surveys are a navigational variation of WAZ surveys and are acquired in a spiral
fashion that allows for a longer acoustical distance between source and receivers for a better illumination
of the acquired data.

A 4D or time-lapse survey is used to monitor how a reservoir drains to optimize the amount of
hydrocarbon recovered. These surveys consist of a series of 3D surveys collected over time under the
same acquisition and receiving parameters.

The VSP is usually done by placing a receiver down a wellbore at different depths and with an
external acoustic source near the wellbore (zero-offset VSP) or on a vessel at different distances from the
wellbore (called a walk-away VSP). These surveys are used to obtain information about the nature of the
seismic signal, as well as more information about the geology surrounding the vertical array of sensors.
The VSP data can be cross-correlated with ship-towed seismic survey datasets to refine identification of
lithologic changes and the content of formation fluids. Zero offset and walk-away VSP surveys are by far
and away the most common VSP surveys conducted in the GOM.
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Ocean-Bottom Surveys

Ocean-bottom cable surveys were originally designed to enable seismic surveys in congested
geographical areas, such as producing fields, with their many platforms and producing facilities.
Autonomous nodes, deployed and retrieved by either cable or ROV’s, are now used as an alternative to
cables. The ocean-bottom cable surveys have been found to be useful for obtaining 4-component data or
multicomponent (i.e., seismic pressure, vertical, and the two horizontal motions of the water bottom, or
seafloor) information.

The ocean-bottom cable surveys and nodal acquisition require the use of multiple ships (i.e., usually
two ships for cable or node layout/pickup, one ship for recording, one ship for shooting, and two utility
boats). These ships are generally smaller than those used in streamer operations, and the utility boats can
be very small. Operations are conducted “around the clock” and begin by dropping the cables off the
back of the layout boat or by deployment of the nodal receivers by remotely operated vehicles (ROV’s).
Cable length or the numbers of nodes depend upon the survey demands; it is typically 2.6 mi (4.2 km) but
can be up to 7.5 mi (12 km). However, depending on spacing and survey size, hundreds of nodes can be
deployed and re-deployed over the span of the survey. Groups of seismic detectors, usually hydrophones
and vertical motion geophones, are attached to the cable in intervals of 82-164 ft (25-50 m), or
autonomous nodes are spaced similarly. Multiple cables/nodes are laid parallel to each other using this
layout method, with a 164-ft (50-m) interval between cables/nodes. Typically, dual airgun arrays are used
on a single source vessel. When the cable/node is in place, a ship towing an airgun array (which is the
same airgun array used for streamer work) passes between the cables/nodes, firing every 82 ft (25 m).
Sometimes a faster source ship speed of 7 mph (6 kn), instead of the normal speed of 5.2 mph (4.5 kn), is
used with a decrease in time between gun firings. After a source line is shot, the source ship takes about
10-15 minutes to turn around and pass down between the next two cables or line of nodes. When a
cable/node is no longer needed to record seismic data, it is picked up by the cable pickup ship and is
moved over to the next position where it is needed. The nodes are retrieved by an ROV. A particular
cable/node can lay on the bottom anywhere from 2 hours to several days, depending on operation
conditions. Normally, a cable will be left in place about 24 hours. However, nodes may remain in place
until the survey is completed or recovered and then re-deployed by an ROV.

Location of the cables/nodes on the bottom is done by acoustic pingers located at the detector groups
and by using the time of first arrival of the seismic pulse at the detector group. A detector group is a node
or group of nodes that enable the seismic ship to accurately determine node location. To obtain more
accurate first arrival times, the seismic data are recorded with less electronic filtering than is normally
used. This detailed location is combined with normal global positioning system (GPS) navigational data
collected on the source ship. In deep water, the process of accurately locating bottom cables/nodes is
more difficult because of the effects of irregular water bottoms and the thermal layers, which affect travel
times and travel paths, thus causing positioning errors.

As part of the environmental impact analysis required with the EP, DOCD, or DPP, 30 CFR
550.227(b)(6) and 30 CFR 550.261(b)(6) require the applicant to submit archaeological information. In
certain circumstances, the BOEM or BSEE Regional Directors may require the preparation of an
archaeological report to accompany the EP, DOCD, or DPP under 30 CFR 250.194(c) and 550.194(c).
The requirements for archaeological reports are clarified in NTL’s 2005-G0O7 and 2008-G20,
“Archaeological Resource Surveys and Reports” and “The Revisions to the List of OCS Lease Blocks
Requiring Archaeological Resource Surveys and Reports,” respectively. If the archaeological report,
where required, indicates 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 BOEM’s Regional Supervisor, Office of Environment, within 48 hours of its discovery.

Proposed Action Scenario (WPA, CPA, and EPA Typical Sales): Because of the cyclic nature in
acquisition of seismic surveys, a prelease seismic survey would be attributable to lease sales held up to
7-9 years after the survey. Based on an amalgam of historical trends in G&G permitting and industry
input for the Gulf of Mexico G&G Programmatic EIS, BOEM projects that the proposed actions, i.e., the
proposed lease sales, would result in 29,197 OCS blocks surveyed by deep seismic operations for the
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years 2012-2017. For postlease seismic surveys, information obtained from high-resolution seismic
contractors operating in the GOM project the proposed actions would result in about 50 VSP operations
and 629 high-resolution surveys covering approximately 226,400 line miles (364,420 km) of near-surface
and shallow penetration seismic during the life of the proposed actions. The impact-producing factors,
affected environment, and environmental consequences related to proposed lease sales in the EPA will be
disclosed and addressed in a subsequent Eastern Planning Area EIS within this 5-Year Program.

OCS Program Cumulative Scenario: Seismic surveys are projected to follow the same trend as
exploration activities, which peaked in 2008-2010, steadily decline until 2027, and remain relatively
steady throughout the second half of the 40-year analysis period. It is important to note that the cycling of
G&G data acquisition is not driven by the 40-year life cycle of productive leasing, but instead will trend
to respond to new production or potential new production driven by new technology. Consequently,
some areas will be resurveyed in 2-year cycles, while other areas, considered nonproductive, may not be
surveyed for 20 years or more.

During the first 5 years of the analysis period, BOEM projects annually there would be 50 VSP
operations, 226,400 lines miles (364,420 km) surveyed by high-resolution seismic, and 29,197 blocks
surveyed by deep seismic, including some areas that will be resurveyed. During the second half of the
40-year analysis period, it is projected annually there would be 5-10 VSP operations, 40,000 mi
(64,374 km) surveyed by high-resolution seismic, and 4,000-5,000 blocks surveyed by deep seismic.

3.1.1.2.2. Exploration and Delineation Plans and Drilling

Oil and gas operators use drilling terms that represent stages in the discovery and exploitation of
hydrocarbon resources. An exploration well generally refers to the first well drilled on a prospective
geologic structure to confirm that a resource exists and to validate how much resource can be expected. If
a resource is discovered in quantities appearing to be economically viable, one or more follow-up
delineation wells help define the amount of resource or the extent of the reservoir. Following a discovery,
an operator will often temporarily plug and abandon a discovery to allow time for a development scenario
to be generated and for equipment to be built or procured.

In the GOM, exploration and delineation wells are typically drilled with MODU'’s; e.qg., jack-up rigs,
semisubmersible rigs, submersible, platform rigs, or drill ships. Non-MODU drilling units, such as inland
barges, are also used. The type of rig chosen to drill a prospect depends primarily on water depth.
Because the water-depth ranges for each type of drilling rig overlap to a degree, other factors such as
availability and daily rates play a large role when an operator decides upon the type of rig to contract.
The depth ranges for exploration rigs used in this analysis for Gulf of Mexico MODU’s are indicated
below.

MODU or Drilling Rig Type Water Depth Range
Jack-up, submersible, and inland barges <100 m
Semisubmersible and platform rig 100-3,000 m
Drillship >600 m

Historically, drilling rig availability has been a limiting factor for activity in the Gulf and is assumed
to be a limiting factor for activity projected as a result of a proposed lease sale. Drilling activities may
also be constrained by the availability of rig crews, shore-base facilities, risers, and other equipment.

The scenarios for the proposed actions assume that an average exploration/well will require 30-45
days to drill. The actual time required for each well depends on a variety of factors, including the depth
of the prospect’s potential target zone, the complexity of the well design, and the directional offset of the
wellbore needed to reach a particular zone. This scenario assumes that the average exploration or
delineation well depth will be approximately 3,674 m (12,055 ft) below mudline.

Some delineation wells may be drilled using a sidetrack technique. In sidetracking a well, a portion
of the existing wellbore is plugged back to a specific depth, directional drilling equipment is installed, and
a new wellbore is drilled to a different geologic location. The lessee may use this technology to better
understand their prospect and to plan future wells. Use of this technology may also reduce the time and
exploration expenditures needed to help evaluate the prospective horizons on a new prospect.
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The cost of an ultra-deepwater well (>6,000 ft [1,829 m] water depth) can be $30-$50 million or
more, without certainty that objectives can be reached. Some recent ultra-deepwater exploration wells in
the GOM have been reported to have cost upwards of $100 million.

Figure 3-2 represents a generic well schematic for a relatively shallow exploration well in the
deepwater GOM. This well design was abstracted from actual well-casing programs from projects in the
Mississippi Canyon and De Soto Canyon OCS areas and from internal BOEM data. A generic well
configuration cannot capture all of the possible influences that impact how a well is designed. These
influences include (1) unique geologic conditions at a specific well location, (2) directional drilling
requirements, (3) potential sidetrack(s), or (4) company preferences. For exploratory wells, contingencies
(such as anticipated water-flow zones in the formation) must also be considered in the casing program.

The threshold separating shallow- and deepwater drilling can range from 200 to 457 m (656 to
1,500 ft). For exploration and development, deepwater is defined as water >305 m (>1,000 ft) deep and
ultra-deepwater as >1,524 m (>5,000 ft) deep. The drilling (spudding) of a deepwater exploration well
begins with setting the conductor casing, one of the many sections or strings of casing (steel tube)
installed in the wellbore. Each casing section is narrower (of a smaller diameter) than the preceding one,
and each change in casing diameter is separated by a “shoe” (Figure 3-2). The drillstring (pipe, collar,
and bit) drills the wellbore, and the casing is installed at certain depths within the well based on specific
engineering and geologic criteria. The first casing set in the sea bottom (or mudline) can be large,
approximately 30-40 in (75-100 cm) in diameter. The larger diameter pipe may be necessary when
drilling through salt to reach subsalt objectives because more casing strings may be needed to reach the
well’s objective. The first string is emplaced by drilling or “jetting” out the unconsolidated sediment with
a water jet as the largest casing pipe is set in place. The casing is cemented to the sea bottom and tested.
Because the shallow sediments are frequently soft and unconsolidated, the next casing interval (1,000 ft
[305 m] or more below mudline) is commonly drilled with treated seawater and without a riser (a steel-
jacketed tube that connects the wellhead to the drill rig and within which the drilling mud and cuttings
circulate). Drilling mud is generally not used when a riser is included in the system. The formation
cuttings are discharged from the wellbore directly to the sea bottom. After the conductor casing is set a
blowout preventer (BOP) is installed, commonly at the sea bottom, the riser is connected, and circulation
for drilling muds and cuttings between the well bit and the surface rig is established.

Next, a repetitive procedure takes place until the well reaches its planned total depth: (1) drill to the
next casing point; (2) install the casing; (3) cement the casing; (4) test the integrity of the seal; and
(5) drill through the cement shoe and downhole until the next casing point is reached and a narrower
casing string is then set. The casing points are determined by downhole formation pressure that is
predicted before drilling with seismic wave velocities and by geological information from surrounding
wells. As the well deepens, extra lengths of pipe (each about 100 ft [30 m] long) are screwed onto the
drill string at the rig floor to extend the length to the cutting bit. As a drill bit wears out from use, it must
be replaced. The drilling downtime needed to retrieve the bit and replace it requires the drill string to be
disassembled and reassembled. This process is referred to as “tripping” into or out of the hole.
“Tripping” will also occur when a casing point is reached. The drill string is removed, the casing is “run”
and cemented in the wellbore, the drill string is re-run into the wellbore, and drilling continues. The
bottommost portion of a well is commonly left “open” (uncased) when the well reaches its total depth.

As drilling activities occur in progressively deeper waters, operators may consider using MODU'’s
that have onboard hydrocarbon storage capabilities. This option may be exercised if a well requires
extended flow testing, 1-2 weeks or longer, in order to fully evaluate potential producible zones and to
justify the higher costs of deepwater development activities. The liquid hydrocarbons resulting from an
extended well test could be stored onboard a rig and later transported to shore for processing. Operators
may also consider barge shuttling hydrocarbons from test well(s) to shore. There are some dangers
inherit with barging operations if adverse weather conditions develop during testing. If operators do not
choose to store produced liquid hydrocarbons during the well testing, they must request and receive
approval from BSEE to burn test hydrocarbons. The BSEE will only grant permission to flare or vent
associated natural gas during well cleanup and for well-testing procedures for a limited period of time.

The BSEE regulations require that operators conduct their offshore operations in a safe manner.
Subpart D of BSEE’s regulations (30 CFR 250) specifies requirements for drilling activities. See
Chapter 1.3.1 and Table 1-2, which provide a summary of new safety requirements.
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Exploration Plans

The regulation at 30 CFR 550 Subpart B specifies the requirements for the exploration plans (EP’s)
that operators must submit to BOEM for approval prior to deploying an exploration program. An EP
must be submitted to BOEM 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, oil-spill response plans,
and other relevant information, and it 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 are further explained in NTL 2010-N06, “Information Requirements
for Exploration Plans, Development and Production Plans, and Development Operations Coordination
Documents on the OCS,” and in NTL 2009-G27, “Submitting Exploration Plans and Development
Operations Coordination Documents.” The requirements for shallow-hazard surveys and their reports are
clarified in NTL 2008-G05, “Shallow Hazards Program.”

As part of the environment impact analysis required with a EP, DOCD, or DPP, 30 CFR
550.227(b)(6) and 30 CFR 550.261(b)(6) require the applicant to submit archaeological information. In
certain circumstances, the BOEM or BSEE Regional Directors may require the preparation of an
archaeological report to accompany the EP, DOCD, or DPP, under 30 CFR 250.194(c) and 550.194(c).
The requirements for archaeological reports are clarified in NTL’s 2005-G0O7 and 2008-G20,
“Archaeological Resource Surveys and Reports” and “Revisions to the List of OCS Lease Blocks
Requiring Archaeological Resource Surveys and Reports,” Respectively. If the archaeological report,
where required, indicates 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 BOEM Regional Supervisor, Office of Environment, within 48 hours of its discovery.

Tables 3-2, 3-3, 3-4, 3-5, and 3-6 show the estimated range of exploration and delineation wells by
water-depth range for the WPA and CPA typical sale cases; WPA, CPA, and EPA total OCS Program
case; and WPA and CPA cumulative cases, respectively.

WPA Proposed Action Scenario (Typical Sale): The BOEM estimates that 53-89 exploration and
delineation wells would be drilled as a result of a WPA proposed action. Table 3-2 shows the estimated
range of exploration and delineation wells by water-depth range. Approximately 56-57 percent of the
projected wells are expected to be on the continental shelf (0-200 m [0-656 ft] water depth) and 43-44
percent are expected in the intermediate water-depth ranges and deeper (>200 m; 656 ft).

CPA Proposed Action Scenario (Typical Sale): The BOEM estimates that 168-329 exploration and
delineation wells would be drilled as a result of a CPA proposed action. Table 3-3 shows the estimated
range of exploration and delineation wells by water-depth range. Approximately 51 percent of the
projected wells for a CPA proposed action are expected to be on the continental shelf (0-200 m [0-656 ft]
water depth), and about 49 percent are expected in intermediate water-depth ranges and deeper (>200 m;
656 ft).

OCS Program Cumulative Scenario (WPA, CPA, and EPA): The BOEM estimates that 6,910-9,827
exploration and delineation wells would be drilled in the WPA, CPA, and EPA as a result of all past OCS
Program activity and forecasted activity associated with the 2012-2017 OCS Program. Tables 3-4, 3-5,
and 3-6 show the estimated range of exploration and delineation wells by water-depth range. Of these
wells, 54 percent are expected to be on the continental shelf (0-200 m [0-656 ft] water depth) and 46
percent are expected in intermediate water-depth ranges and deeper (>200 m; 656 ft). The impact-
producing factors, affected environment, and environmental consequences related to lease sales within the
EPA will be disclosed and addressed in a subsequent Eastern Planning Area EIS within this 5-Year
Program.

Note that offshore and onshore impact-producing factors and scenarios associated with an EPA
proposed action, i.e., a typical sale that would result from the proposed lease sales within the EPA, as well
as OCS Program activity resulting from past and future leases sales in the EPA, will be disclosed in a
subsequent EIS.
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3.1.1.3. Development and Production

3.1.1.3.1. Development and Production Drilling

Delineation and production wells are sometimes collectively termed development wells. A
development well is designed to extract resource from a known hydrocarbon reservoir. After a discovery,
the operator must decide whether or not to complete the well without delay, to delay completion with the
rig on station so that additional tests may be conducted, or to temporarily abandon the well site and move
the rig off station to a new location and drill another well. Sometimes an operator will decide to drill a
series of development wells, move off location, and then return with a rig to complete all the wells at one
time. If an exploration well is clearly a dry hole, the operator permanently abandons the well without
delay.

When the decision is made to complete the well, a new stage of activity begins. Completing a well
involves preparing the well for production. The BOEM estimates that 89-90 percent of development
wells would become producing wells. The typical process includes setting and cementing the production
casing, installing some downhole production equipment, perforating the casing and surrounding cement,
treating the formation, setting a gravel pack (if needed), and installing production tubing. One form of
formation treatment is known as “fracing.” Fracing involves pressurizing the well to force chemicals or
mechanical agents into the formation. Mechanical agents, such as sand or small microspheres (tiny glass
beads), can be used to prop open the created factures that act as conduits to deliver hydrocarbons to the
wellbore. Well treatment chemicals are commonly used to improve well productivity. For example,
acidizing a reservoir to dissolve cementing agents and improve fluid flow is the most common well
treatment in the GOM. After a production test determines the desired production rate to avoid damaging
the reservoir, the well is ready to go online and produce.

Development wells may be drilled from movable structures, such as jack-up rigs, fixed bottom-
supported structures, floating vertically-moored structures, floating production facilities, and drillships
(either anchored or dynamically positioned drilling vessels). The spectrum of these production systems
are shown in Figure 3-3.

The type of production structure installed at a site depends mainly on water depth, but the total
facility lifecycle, the type and quantity of hydrocarbon production expected, the number of wells to be
drilled, and the number of anticipated tie backs from other fields can also influence an operator’s
procurement decision. The number of wells per structure varies according to the type of production
structure used, the prospect size, and the drilling/production strategy deployed for the drilling program
and for resource conservation. Production systems can be fixed, floating, or increasingly in deep water,
subsea. Advances in the composition of drilling fluids and drilling technology are likely to provide
operators with the means to reduce rig costs in the deepwater OCS program.

Until recently, there had been a gradual increase of drilling depth (as measured in true vertical depth
[TVD]). Beginning in 1996, the maximum drilling depth increased rapidly, reaching depths below
9,144 m (30,000 ft) in 2002. In 2005, the Transocean Discoverer Spirit (Green Canyon Block 512)
drilled, reaching a TVD of 10,411 (34,157 ft). The recent dramatic increase in TVD may be attributed to
several factors, including enhanced rig capabilities, deeper exploration targets, royalty relief for shallow
water, deep gas prospects, and the general trend toward greater water depths.

The BOEM has described and characterized production structures in its deepwater reference
document (Regg et al., 2000). These descriptions are summarized in Chapter 3.1.1.3.3.2, “Offshore
Production Systems™ and were used in preparing the scenario for this EIS. In water depths of up to 400 m
(1,312 ft), the scenarios assume that conventional, fixed platforms that are rigidly attached to the seafloor
will be the type of structure preferred by operators. In water depths of <200 m (656 ft), 20 percent of the
platforms are expected to be manned (defined as having sleeping quarters on the structure). In depths
between 200 and 400 m (656 and 1,312 ft), all structures are assumed to be manned. It is also assumed
that helipads will be located on 66 percent of the structures in water depths <60 m (197 ft), on 94 percent
of structures in water depths between 60 and 200 m (656 ft), and on 100 percent of the structures in water
depths >200 m (656 ft). At water depths >400 m (1,312 ft), platform designs based on rigid attachment to
the seafloor are not expected to be used. The 400-m (1,312-ft) isobath appears to be the current economic
limit for this type of structure.

A Deepwater Operations Plan (DWOP) is required for all deepwater development projects in water
depths >1,000 ft (305 m) and for all projects proposing subsea production technology. A DWOP is
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designed to address industry and BOEM concerns by allowing an operator to know, well in advance of
significant spending, that their proposed methods of dealing with situations not specifically addressed in
the regulations are acceptable to BOEM. The DWOP provides BOEM with information specific to
deepwater/subsea equipment issues to demonstrate that a deepwater project is being developed in an
acceptable manner with regard to engineering specifics, safety, and the environment. The BOEM will
review deepwater development activities from a total system perspective, emphasizing the operational
safety, environmental protection, and conservation of natural resources. A DWOP is required initially
and is usually followed by a DOCD.

Development Operations and Coordination Document

The chief planning document that lays out an operator’s specific intentions for development is the
DOCD. The range of postlease development plans is discussed in Chapter 1.5. Table 3-2 shows the
estimated range of development wells and production structures by water depth subarea for the WPA
proposed action. The BOEM estimates that 87-89 percent of development wells would become
producing wells.

WPA Proposed Action Scenario (Typical Sale): The BOEM estimates that 77-121 development and
production wells would be drilled as a result of a WPA proposed action. Table 3-2 shows the estimated
range of development and production wells by water-depth subarea. Approximately 53-55 percent of the
projected wells are expected to be on the continental shelf (0-200 m [656 ft] water depth) and 45-47
percent are expected in intermediate water-depth ranges and deeper (>200 m; 656 ft). Trends between the
oil and gas development wells are markedly different. For oil wells (27-40), the intermediate water-depth
ranges and deeper (200 m; 1,600 m) has the largest portion of projected oil wells, 55-60 percent. The
percent of oil wells in the other water-depth categories ranges from 7 to 15 percent. For gas wells
(36-62), the continental shelf (0-200 m [0-656 ft] water depth) has the largest portion of projected gas
wells, about 80-81 percent. The percent of gas wells in the other water-depth categories is much less and
ranges from 3 to 6 percent.

CPA Proposed Action Scenario (Typical Sale): It is estimated that 215-417 development and
production wells will be drilled as a result of a CPA proposed action. Table 3-3 shows the estimated
range of development and production wells by water-depth subarea. The percentage of projected oil wells
within the CPA is more evenly distributed throughout the water-depth ranges, with the greatest number of
wells being forecasted for water depths >2,400 m (7,874 ft), whereas 66-75 percent of the gas wells are
projected to be drilled on the continental shelf (0-200 m [0-656 ft] water depth).

OCS Program Cumulative Scenario (WPA, CPA, and EPA): It is estimated that 8,530-12,180
development and production wells will be drilled in the WPA, CPA, and EPA as a result of the proposed
lease sales and all OCS activity associated with previous lease sales. Tables 3-4, 3-5, and 3-6 show the
estimated range of development wells by water depth.

Note that offshore and onshore impact-producing factors and scenarios associated with an EPA
proposed action, i.e., a typical sale that would result from the proposed lease sales within the EPA, as well
as OCS Program activity resulting from past and future leases sales in the EPA, will be disclosed in a
subsequent EIS.

3.1.1.3.2. Infrastructure Emplacement/Structure Installation and Commissioning
Activities

Bottom-founded or floating structures may be placed over development wells to facilitate production
from a prospect. These structures provide the means to access and control the wells. They serve as a
staging area to process and treat produced hydrocarbons from the wells, initiate export of the produced
hydrocarbons, conduct additional drilling or reservoir stimulation, conduct workover activities, and carry
out eventual abandonment procedures. There is a range of offshore infrastructure installed for
hydrocarbon production. Among these are pipelines, fixed and floating platforms, caissons, well
protectors, casing, wellheads, and conductors.

Subsea wells may also be completed to produce hydrocarbons from on the shelf and in the deepwater
portions of the GOM. The subsea completions require a host structure to control their flow and to process
their well stream. Control of the subsea well is accomplished via an umbilical from the host.
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Pipelines are the primary means of transporting produced hydrocarbons from offshore oil and gas
fields to distribution centers or onshore processing points. Pipelines range from small-diameter (generally
4-12 in; 10-30 cm) gathering lines, sometimes called flowlines, that link individual wells and production
facilities to large-diameter (as large as 36 in; 91 cm) lines, sometimes called trunklines, for transport to
shore. Pipelines are installed by lay barges that are either anchored or dynamically-positioned while the
pipeline is laid. Pipeline sections may be welded together on a conventional lay barge as it moves
forward on its route or they may be welded together at a fabrication site onshore and wound onto a large-
diameter spool or reel. Once the reel barge is on location, the pipeline is straightened and lowered to the
seafloor on its intended route. Both types of lay barge use a stinger to support the pipeline as it enters the
water. The stinger helps to prevent undesirable bending or kinking of the pipeline as it is installed. In
some cases, pipelines or segments of pipelines are welded together onshore or along a beach front area
and then towed offshore to their location for installation.

Fixed, jacketed platforms are the most common surface structures of the GOM and account for about
60 percent of all bottom-founded surface structures on the shallow continental shelf. Fixed platforms are
brought on location as a complete unit or in sections on an installation barge towed by powerful tug boats.
If the structure is fabricated in sections, it is generally composed of two segments called the jacket (the
lower portion) and the deck (the portion above the water line). Accidents have occurred during the
vulnerable period when heavy equipment is held only by cranes. In December 1998, the 3,600-ton
topside structure for the Petronius compliant tower was lost in 533 m (1,750 ft) of water as it was being
lifted into place by the lift barge in Viosca Knoll Block 892,

The platform’s tubular-steel jacket is then launched from the barge, upended, and lowered into
position by a derrick barge with a large crane. The jacket is anchored to the seafloor by piles driven
through the legs. The deck section with one or more levels is then lifted atop the jacket and welded to the
foundation. The platform may have a helipad installed on its deck section. Platforms may or may not be
manned continuously. The different types of floating platforms are discussed in Chapters 3.1.1.3.1 and
3.1.1.3.3.2.

Caissons are the second most numerous and account for about 30 percent of bottom-founded, surface
structures in the GOM. Caissons are located primarily on the shallow continental shelf. Simpler in
design and fabrication than traditional jacketed platforms, most caissons consist of a steel pipe that
generally ranges from 36 to 96 in (91 to 2.44 cm) in diameter. The caisson pipe is driven over existing
well(s) to a depth that allows for shoring against varying sea states. Though primarily installed for well
protection, some caissons may also be used as foundations for equipment and termination or relay points
for pipeline operations.

Well protectors account for about 10 percent of all bottom-founded surface structures in the GOM.
Well protectors are used primarily to safeguard producing wells and their production trees from boat
damage and from battering by floating debris and storms. Similar to fixed platforms, well protectors
consist of small piled jackets with three or four legs generally less than 36 in (91 cm) in diameter, which
may or may not support a deck section.

Structure installation and commissioning activities may take place over a period of a week to a month
at the beginning of a platform’s 20- to 40-year production life. The time required to complete the myriad
of operations to start production at a structure is dependent on the complexity of its facilities.

To keep floating structures on station, a mooring system must be designed and installed. Lines to
anchors or piling arrays attach the floating components of the structure. With a TLP, tendons stem from a
base plate on the sea bottom to the floating portion of the structure. Commissioning activities involve the
emplacement, connecting, and testing of the structure's modular components that are assembled on site.

WPA Proposed Action Scenario (Typical Sale): It is estimated that 15-23 production structures will
be installed as a result of a WPA proposed action. Table 3-2 shows the projected number of structure
installations for a WPA proposed action by water-depth range. About 67-74 percent of the production
structures installed for a proposed action in the WPA are projected to be on the continental shelf (0-60 m;
0-197 ft).

CPA Proposed Action Scenario (Typical Sale): It is estimated that 35-67 production structures will
be installed as a result of a CPA proposed action. Table 3-3 shows the projected number of structure
installations for a CPA proposed action by water-depth range. About 80-81 percent of all the production
structures installed for a proposed action in the CPA are projected to be on the continental shelf (0-60 m;
0-197 ft).
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OCS Program Cumulative Scenario (WPA, CPA, and EPA): It is estimated that 1,435-2,026
production structures would be installed in the WPA, CPA, and EPA as a result of the proposed lease
sales and all OCS activity associated with previous lease sales. About 92-93 percent of all the production
structures installed for a CPA proposed action in are projected to be on the continental shelf (0-200 m;
0-656 ft). Tables 3-4, 3-5, and 3-6 show the projected number of structure installations by water-depth
range for the OCS Program.

Note that offshore and onshore impact-producing factors and scenarios associated with an EPA
proposed action, i.e., a typical sale that would result from the proposed lease sales within the EPA, as well
as OCS Program activity resulting from past and future leases sales in the EPA, will be disclosed in a
subsequent EIS.

3.1.1.3.2.1. Bottom Area Disturbance

Structures emplaced or anchored on the OCS to facilitate oil and gas exploration and production
include drilling rigs or MODU’s (jack-ups, semisubmersibles, and drillships), pipelines, and fixed
surface, floating, and subsea production systems are described in Chapters 3.1.1.3.1 and 3.1.1.3.2 above.
The emplacement or removal of these structures disturbs small areas of the sea bottom beneath or
adjacent to the structure. If mooring lines of steel, chain, or synthetic polymer are anchored to the sea
bottom, areas around the structure can also be directly affected by their emplacement. This disturbance
includes physical compaction or crushing beneath the structure or mooring lines and the resuspension and
settlement of sediment caused by the activities of emplacement. Movement of floating types of facilities
will also cause the movement of the mooring lines in its array. Small areas of the sea bottom will be
affected by this kind of movement. Impacts from bottom disturbance are of concern near sensitive areas
such as topographic features, pinnacles, low-relief live-bottom features, chemosynthetic communities,
high-density biological communities in water depths >400 m (1,312 ft), and archaeological sites.

Jack-up rigs are used in shallow water and disturb approximately 1 ha (2.5 ac) for each set up.
Semisubmersibles can be operated in a wide range of water depths and disturb about 2-3 ha (5-7 ac),
depending on their mooring configurations. In water depths >600 m (1,969 ft), dynamically positioned
(drillships could be used; these drillships disturb only a very small area where the bottom template and
wellbore are located, approximately 0.25 ha (0.62 ac). Since the advent of synthetic mooring lines, some
drillships may be moored to the bottom. Drillships would affect an area of the bottom similar to that of
the semisubmersibles, depending on their mooring array at their water depth.

Conventional, fixed platforms installed in water depths less than about 400 m (1,312 ft) disturb about
2 ha (5 ac) of the sea bottom. At water depths exceeding 400 m (1,312 ft), compliant towers, tension-leg
platforms (TLP’s), spars, and floating production systems (FPS’s) would be used (Figure 3-3). A
compliant tower would disturb the same bottom area—about 2 ha (5 ac)—as a conventional, fixed
platform. A TLP consists of a floating structure held in place by tensioned tendons connected to the
seafloor by pile-driven anchors. The bottom area disturbed by a TLP is dependent on the mooring line
configuration and would be about 0.5 ha (1.2 ac) per anchor. A spar platform consists of a large-diameter
cylinder supporting a conventional deck, three types of risers (production, drilling, and export), and a hull
that is moored by a catenary system of 6-20 lines anchored to the seafloor. A spar would disturb about
1 ha (2.5 ac) of bottom area per mooring line, because mooring lines tend to be anchored farther away
from the surface structure, which tends to cause more contact and scraping of the sea bottom near the
anchor. Where applicable, a taut leg mooring system may be employed. This type of system exerts more
tension on the mooring lines and results in fewer impacts to the seafloor.

A FPS or floating production, storage, and offloading (FPSO) might be deployed in an area not
serviced by pipelines. These systems consist of a semisubmersible or vessel anchored in place with
mooring lines and that may be integrated with a floating storage system for produced oil. An FPS would
disturb approximately 2-3 ha (5-7 ac) of sea bottom, depending on the number of wells produced, the
number of mooring lines, and whether or not the system is anchored at all or is dynamically positioned.

Subsea production systems located on the ocean floor are connected to surface topsides by a variety
of components. These bottom-founded components are an integrated system of flowlines, manifolds,
flowline termination sleds, umbilicals, umbilical sleds, blowout preventers, well trees, and production
risers that disturb approximately 1 ha (2.5 ac) of sea bottom per well produced.
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Emplacement of flowlines and export pipelines disturb between 0.5 ha (1.2 ac) and 1.0 ha (2.5 ac) of
seafloor per kilometer of pipeline (Cranswick, 2001). The variation lies in the BSEE requirement to bury
pipelines in water depths <200 ft (61 m) to a depth of 3 ft (1 m). Burial is typically done by water jetting
a trench followed by placing the pipeline into it. Approximately 30-34 percent of the new pipeline length
installed as a result of a WPA and CPA proposed action (typical sales) and the OCS Program cumulative
scenario (all OCS activity associated with WPA, CPA, and EPA proposed and past lease sales) would be
in water depths <200 ft (61 m) requiring burial.

3.1.1.3.2.2. Sediment Displacement

Displaced sediments are those that have been physically moved “in bulk.” Displaced sediments will
cover or bury an area of the seafloor, while resuspended sediments will cause an increase in turbidity of
the adjacent water column. Resuspended sediments eventually settle, covering the surrounding seafloor.
Resuspended sediments may include entrained heavy metals or hydrocarbons.

The chief means for sediment displacement is the overboard discharge of drill cuttings carried to the
surface and by drilling mud. Cuttings that outfall from surface platforms settle to the sea bottom as a
mound or plume if influenced by the prevailing currents. Sediment displacement can also take place
when anchored exploration rigs and production structures are subject to high current energy, such as
GOM loop currents or hurricane sea states. Mooring lines in contact with the sea bottom can scrape
sediment into heaps and mounds as the surface facility moves in response to currents.

Trenching for pipeline burial causes displacement or resuspension of seafloor sediments. Sediment
displacement also occurs as a result of the removal of pipelines. It is projected that the number of
pipeline removals (or relocations) will increase Gulfwide as the existing pipeline infrastructure ages. For
each kilometer of pipeline removed in water depths <200 ft (61 m), approximately 5,000 m®
(176,573 ft*)of sediment would be displaced and resuspended.

3.1.1.3.3. Infrastructure Presence

3.1.1.3.3.1. Anchoring

Most exploration drilling, platform, and pipeline emplacement operations on the OCS require anchors
to hold the rig, topside structures, or support vessels in place. Anchors disturb the seafloor and sediments
in the area where dropped or emplaced. Anchoring can cause physical compaction beneath the anchor
and chains or lines, as well as resuspended sediment. A disturbed area on the sea bottom forms by the
swing arc formed by anchor lines scraping across bottom within the range allowed by the anchoring
system configuration. Dynamically positioned rigs, production structures, and vessels are held in position
by four or more propeller jets and do not cause anchoring impacts. Conventional pipelaying barges use
an array of eight 9,000-kg (19,842-1b) anchors to position the barge and to move it forward along the
pipeline route. These anchors are continually moved as the pipelaying operation proceeds. The area
actually affected by these anchors depends on water depth, wind, currents, chain length, and the size of
the anchor and chain. Mooring buoys may be placed near drilling rigs or platforms so that service vessels
need not anchor or for when they cannot anchor (in deeper water). The temporarily installed anchors for
these buoys will most likely be smaller and lighter than those used for vessel anchoring and, thus, will
have less impact on the sea bottom. Moreover, installing one buoy will preclude the need for numerous
individual vessel-anchoring occasions. Service vessel anchoring is assumed not to occur in water depths
>150 m (492 ft) and only occasionally in shallower waters (vessels would always tie up to a platform or
buoy in water depths >150 m [492 ft]). Barges are assumed to always tie up to a production system rather
than anchor. Barges and other vessels are also used for both installing and removing structures. Barge
vessels use anchors placed away from their location of work.

3.1.1.3.3.2. Offshore Production Systems
Spar

A spar structure is a deep-draft, floating caisson that may consist of a large-diameter (27.4-36.6 m;
90-120 ft) cylinder or a cylinder with a lower tubular steel trellis-type component (truss spar, a second
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generation design) that supports a conventional production deck. A third generation of spar design is the
cell spar. The cell spar’s hull is composed of several identically sized cylinders surrounding a center
cylinder. The cylinder or hull may be moored via a chain catenary or semi-taut line system connected to
6-20 anchors on the seafloor. Spars are now used in water depths up to 900 m (2,953 ft) and may be used
in water depths 3,000 m (9,843 ft) or deeper (NaturalGas.org, 2010; USDOI, MMS, 2006a; Oynes, 2006).

Semisubmersibles

Semisubmersible production structures (semisubmersibles) resemble their drilling rig counterparts
and are the most common type of offshore drilling rig (NaturalGas.org, 2010a). Semisubmersibles are
partially submerged with pontoons that provide buoyancy. Their hull contains pontoons below the
waterline and vertical columns that connect to the hull box/deck. The structures keep on station with
conventional, catenary or semi-taut, line mooring systems connected to anchors in the seabed.
Semisubmersibles can be operated in a wide range of water depths. Floating production systems are
suited for deepwater production in depths up to 8,000 ft (26,437 m) (NaturalGas.org, 2010; USDOI,
MMS, 2006a; Oynes, 2006).

Subsea Production Systems

For some development programs, especially those in deep- and ultra-deepwater, an operator may
choose to use a subsea production system instead of a floating production structure. Although the use of
subsea systems has recently increased as development has moved into deeper water, subsea systems are
not new to the GOM and they are not used exclusively for deepwater development. Unlike wells from
conventional fixed structures, subsea wells do not have surface facilities directly supporting them during
their production phases. A subsea production system has various bottom-founded components. Among
them are well templates, well heads, “jumper” connections between well heads, flow control manifolds,
in-field pipelines and their termination sleds, and umbilicals and their termination assemblies. A subsea
production system can range from a single-well template connected to a nearby manifold or pipeline, and
then to a riser system at a distant production facility; or a series of wells that are tied into the system.
Subsea systems rely on a “host” facility for support and well control. Centralized or “host” production
facilities in deep water or on the shelf may support several satellite subsea developments. A drilling rig
must be brought on location to provide surface support to reenter a well for workovers and other types of
well maintenance activities. In addition, should the production/safety system fail and a blowout result,
surface support must be brought on location to regain control of the well.

Floating Production, Storage, and Offloading Systems

This Agency prepared an EIS on the potential use of floating production, storage, and offloading
(FPSO) systems on the Gulf of Mexico OCS (USDOI, MMS, 2001). In accordance with the scenario
provided by industry, the floating production, storage, and offloading EIS addresses the proposed use of
FPSQO’s in the deepwater areas of the CPA and WPA only. In January 2002, this Agency announced its
decision to accept applications for FPSQO’s after a rigorous environmental and safety review. On June 12,
2007, this Agency received a DOCD from Petrobras Americas Inc. proposing to use an FPSO in Walker
Ridge to develop two different CPA prospects: Cascade and Chinook. This is the first and only proposal,
at this time, to use an FPSO in the GOM. The Cascade Prospect (Walker Ridge Block 206 Unit) is
located approximately 250 mi (402 km) south of New Orleans, Louisiana, and about 150 mi (241 km)
from the Louisiana coastline in approximately 8,200 ft (2,499 m) of water. The Chinook Prospect
(Walker Ridge Block 425 Unit) is located about 16 mi (26 km) south of the Cascade Prospect. The FPSO
was approved in March 2011.

3.1.1.3.3.3. Space-Use Requirements

Leasing on the OCS results in operations that temporarily occupy sea bottom and water surface area
for dedicated uses. The OCS operations include the deployment of seismic vessels, bottom surveys, and
the installation of surface or subsurface bottom-founded production structures with anchor cables and
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safety zones. While in use, these areas become unavailable to commercial fishermen or any other
competing use.

Seismic surveys will occur in both shallow and deepwater areas of the proposed actions. Usually,
fishermen are precluded from a very small area for several days during active seismic surveying.
Exploratory drilling rigs spend approximately 40-150 days onsite and are a short-term interference to
commercial fishing. A major bottom-founded production platform in water depths less than 450 m
(1,476 ft), with a surrounding 100-m (328-ft) navigational safety zone, requires approximately 6 ha
(15 ac) of space. A bunkhouse structure requires about 4 ha (9 ac) and a satellite structure requires about
1.5 ha (3.7 ac) of space. Virtually all commercial trawl fishing in the GOM is performed in water depths
less than 200 m (656 ft) (Louisiana Dept. of Wildlife and Fisheries, 1992). A total of 31.2 million ha
(77 million ac) in the WPA and CPA are located in water depths of 200 m (656 ft) or less.

Longline fishing is performed in water depths greater than 100 m (328 ft) and usually beyond 300 m
(984 ft). All surface longlining is prohibited in the northern De Soto Canyon area (designated as a
swordfish nursery area by NMFS). The longline closure area encompasses at least some part of 539
blocks in the CPA. Longline fishing will also probably be effectively precluded from blocks for miles
around the closure area because of the great length of typical longline sets and time required for their
retrieval.

In water depths greater than 450 m (1,476 ft), production platforms will be compliant towers or
floating structures (such as TLP’s and spars); this is beyond the range of typical commercial bottom
trawling. Even though production structures in deeper water are larger and individually will take up more
space, there will be fewer of them compared to the great numbers of bottom-founded platforms in
shallower water depths. The use of tanker-based FPSO’s is also being considered by operators in the Gulf
and up to three are projected to be used in both the WPA and CPA proposed actions in water depths
>800 m (2,625 ft). The USCG has not yet determined what size navigational safety zone will be required
during offloading operations. Factoring in various configurations of navigational safety zones, other
deepwater facilities may require up to a 500-m (1,640-ft) radius safety zone or 78 ha (193 ac) of space
(USCG regulations, 33 CFR Chapter 1, Part 147.15). Production structures in all water depths have a life
expectancy of 20-30 years. The BOEM data indicate that the total area lost to commercial fishing due to
the presence of production platforms has historically been and will continue to be less than 1 percent of
the total area available.

Coastal restoration, beach nourishment, and levee reconstruction are crucial to mitigate future coastal
erosion, landloss, flooding, and storm damage in the GOM, especially along coastal Louisiana. The
success of that long-term effort depends on locating and securing significant quantities of OCS sediment
resources that are compatible with the target environments being restored. Offshore sand resources, like
upland sources, are extremely scarce where most needed. Additionally, sizable areas of these relatively
small offshore sand resources are not extractable because of the presence of oil and gas infrastructure,
archaeologically sensitive areas, and biologically sensitive areas.

The BOEM has identified significant sediment resources where dredging activities are likely to occur
in the future. Additionally, BOEM has implemented new measures to help safeguard the most significant
OCS sediment resources, reduce multiple-use conflicts, and minimize interference with oil and gas
operations. Bottom-disturbing activities (including surface or near-surface emplacement of platforms,
wells, drilling rigs, pipelines, umbilicals, and cables) must avoid, to the maximum extent practicable,
significant OCS sediment resources.

Dredging of sand and the associated presence of an ocean-going dredge vessel could present some use
conflicts with commercial fishing should the blocks be occupied by dredging barges and associated
transport infrastructure.

WPA Proposed Action Scenario (Typical Sale): A maximum of 138 ha (345 ac) (23 production
structures of approximately 6 ha [15 ac]) of surface area will be lost to commercial fishing and other uses
as a result of a WPA proposed action.

CPA Proposed Action Scenario (Typical Sale): A maximum of 402 ha (1005 ac) (67 production
structures of approximately 6 ha [15 ac]) of surface area will be lost to commercial fishing and other uses
as a result of a CPA proposed action.

The net effect on total area available for commercial trawling and other uses will also be affected by
structure removals. Structures removed in water depths <200 m (656 ft) in most cases would be taken to
shore, resulting in trawl area being opened up. Approximately 10 percent of eligible structures removed
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are eventually used for rigs-to-reef. Those structures that may become artificial reef would open space
where removed and take space where reefed. Even when platforms are transported to designated artificial
reef planning areas, which already effectively prevent trawling, the net effect would again be additional
trawling area. If platform removals are set against those installed, the effective net area taken for
temporary OCS use because of additional platforms is one platform added to the WPA representing a net
area taken of 6 ha (15 ac) and six platforms added to the CPA, representing a net area taken of 36 ha
(540 ac).

OCS Program Cumulative Scenario (WPA, CPA, and EPA): The total number of production
structure installations projected for the OCS Program is 1,435-2,026 for all depth ranges. If platform
removals are set against those installed, the effective net area taken for temporary OCS use because of
additional platforms is a maximum of 189 platforms added to OCS waters representing a net area taken of
1,134 ha (2,835 ac).

Note that offshore and onshore impact-producing factors and scenarios associated with an EPA
proposed action, i.e., a typical sale that would result from the proposed lease sales within the EPA, as well
as OCS Program activity resulting from past and future leases sales in the EPA, will be disclosed in a
subsequent EIS.

3.1.1.3.3.4. Aesthetic Quality

The presence of drilling and production platforms visible from land, increased vessel and air traffic,
and noise are aesthetic impacts associated with the proposed action and routine events. The aesthetics for
industrialized infrastructure is a subjective judgment, but it is usually regarded as a negative aesthetic if
facilities of this type are visible. Visibility of industrial structures on an open horizon that may be
frequented by people precisely for the open horizon is a net negative aesthetic and a conflict in space use.
The potential visibility of fixed structures in local GOM waters could be of concern to business operators,
local chambers of commerce, and organizations promoting tourism. Installed facilities and increased
vessel and air traffic add a component of additional noise as well as their physical presence on the
seascape.

In a study conducted by the Geological Survey of Alabama in 1998, several facets of the visibility of
offshore structures were analyzed. The Geological Survey of Alabama earth scientists found that
visibility is dictated not only by size and location of the structures and curvature of the Earth but also by
atmospheric conditions. Social scientists added factors, such as the viewer’s elevation (ground level, in a
2-story house, or in a 30-story condominium) and the viewer’s expectations and perceptions. The size of
an offshore structure depends on the reservoir being tapped, characteristics of the well-stream fluid, and
the type of processing needed to treat the hydrocarbons. Location reflects the geology of the reservoir.
Optimal location of structures means at or near the surface above the reservoir (Geological Survey of
Alabama, 1998). Atmosphere refers to conditions of weather, air quality, and the presence or absence of
fog, rain, smog, and/or winds. The height of the viewer affects their ability to see and distinguish objects
several miles away. Perceptions often dictate what people expect to see and, hence, what they do see.

To scientifically test visibility, Geological Survey of Alabama staff worked with members of the
Offshore Operators Committee. They took a series of photographs on one day in October 1997, from a
helicopter hovering at 300 ft (91 m). They used the same camera, lens, shutter speed, and f-stop setting.
The subjects of the photos were four different types of structures usually found in both State and Federal
waters offshore Alabama. The structures ranged in height from 60 to 70 ft (18 to 21 m); they varied in
size from 120 ft by 205 ft (37 m by 62 m) to 40 ft by 90 ft (12 m by 27 m), with the smallest being 50 ft
by 80 ft (15 m by 24 m). The tallest and widest structures, i.e., those showing the most surface in the
viewscape, were visible at up to 5 mi (8 km) from shore. The shorter and the smaller the structure, the
less visible at 5 mi (8 km); the smallest could barely be seen at 3 mi (5 km) from shore. According to this
study, no structure located more than 10 mi (16 km) offshore would be visible (Geological Survey of
Alabama, 1998).

The natural curvature of the Earth renders a 60-ft (18-m) tall ship invisible to a person at sea level
when >12 mi (19 km) from shore. The formula for the distance to the horizon is given as your eye height
above sea level, plus the height of the object under view, then square root of that sum, multiplied by 1.5.
Rasmussen (2008) includes a calculator. A structure 250 ft (76 m) above sea level, such as an oil
platform, would not be visible to 6-ft-tall beach goers if it is >24 mi (38 km) from shore. The WPA is 9
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nmi (10 mi; 16 km) from the Texas shore and only under good weather conditions would a platform be
visible to a person standing at the shoreline, or to a person in a multi-story building.

The WPA is 10.4 mi (16.7 km) from Texas; therefore, no structures located in the WPA would be
visible from shore. The CPA is 3 nmi (3.5 mi; 5.6 km) from Louisiana, Mississippi, and Alabama. In the
CPA, there are nearly 1,000 platforms (34% of structures in < 60 m [197 ft]) within 10 mi (16 km) of the
coast.

WPA Proposed Action Scenario (Typical Sale): Because of the distance to shore, no structures
installed in the WPA would be visible from shore at sea level under ordinary circumstances. Structures
installed in the extreme western Louisiana OCS, just outside of the 3-nmi (3.5-mi; 5.6-km) boundary,
may be visible from shore in Texas.

CPA Proposed Action Scenario (Typical Sale): Of the structures projected to be installed in water
0-60 m (0-197 ft) deep as a result of a CPA proposed action (Table 3-3), 4-7 would be located within
10 mi (16 km) of the coast and would be visible from the shore at sea level.

OCS Program Cumulative Scenario: Because of the distance to shore, no OCS structures in the
WPA are now, or ever will be, visible from shore at sea level, while they operate. Of the structures
projected to be installed in 0-60 m (0-197 ft) as a result of the OCS Program in the CPA (Table 3-6),
124-174 (13%) would be located within 10 mi (16 km) from shore.

Note that offshore and onshore impact producing factors and scenarios associated with an EPA
proposed action, i.e., a typical sale that would result from the proposed lease sales within the EPA, as well
as OCS program activity resulting from past and future leases sales in the EPA, will be disclosed in a
subsequent EIS.

Additional impact-producing factors associated with offshore oil and gas activities are oil spills and
trash and debris. These are the most widely recognized as major threats to the aesthetics of coastal lands,
especially recreational beaches. These factors, individually or collectively, may adversely affect the
fishing industry, resort use, and the number and value of recreational beach visits. The effects of an oil
spill on the aesthetics of the coastline depend on factors such as season, extent of pollution, beach type
and location, condition and type of oil washing ashore, tidal action, and cleanup methods (if any).

3.1.1.3.3.5. Workovers and Abandonments

Completed and producing wells may require periodic reentry that is designed to maintain or restore a
desired flow rate. These procedures are referred to as a well “workover.” Workover operations are also
carried out to evaluate or reevaluate a geologic formation or reservoir (including recompletion to another
strata) or to permanently abandon a part or all of a well. Examples of workover operations are acidizing
the perforated interval in the casing, plugging back, squeezing cement, milling out cement, jetting the
well in with coiled tubing and nitrogen, and setting positive plugs to isolate hydrocarbon zones.
Workovers on subsea completions require that a rig be moved on location to provide surface support.
Workovers can take from 1 day to several months to complete depending on the complexity of the
operations, with a median of 7 days. Current oil-field practices include preemptive procedures or
treatments that reduce the number of workovers required for each well. On the basis of historical data,
BOEM projects a producing well may expect to have seven workovers or other well activities during its
lifetime.

There are two types of well abandonment operations—temporary and permanent. An operator may
temporarily abandon a well to (1) allow detailed analyses or additional delineation wells while deciding if
a discovery is economically viable, (2) save the wellbore for a future sidetrack to a new geologic bottom-
hole location, or (3) wait on design or construction of special production equipment or facilities. The
operator must meet specific requirements to temporarily abandon a well. Permanent abandonment
operations are undertaken when a wellbore is of no further use to the operator (i.e., the well is a dry hole
or the well’s producible hydrocarbon resources have been depleted). During permanent abandonment
operations, equipment is removed from the well, and specific intervals in the well that contain
hydrocarbons are plugged with cement. A cement surface plug is also required for the abandoned wells.
This serves as the final isolation component between the wellbore and the environment.
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3.1.1.4. Operational Waste Discharged Offshore

The primary operational waste discharges generated during offshore oil and gas exploration and
development are drilling fluids, drill cuttings, various waters (e.g., bilge, ballast, fire, and cooling), deck
drainage, sanitary wastes, and domestic wastes. During production activities, additional waste streams
include produced water, produced sand, and well treatment, workover, and completion (TWC) fluids.
Minor additional discharges occur from numerous sources. These discharges may include desalination
unit discharges, blowout preventer fluids, boiler blowdown discharges, excess cement slurry, several
fluids used in subsea production, and uncontaminated freshwater and saltwater.

The USEPA, through general permits issued by the USEPA Region that has jurisdictional oversight,
regulates all waste streams generated from offshore oil and gas activities. The USEPA Region 4 has
jurisdiction over the eastern portion of the Gulf of Mexico OCS, including all of the EPA and a portion of
the CPA off the coasts of Alabama and Mississippi (Figure 3-4). The USEPA Region 6 has jurisdiction
over the rest of the CPA and all of the WPA.

Each USEPA Region has promulgated general permits for discharges that incorporate the 1993
effluent guidelines and 2001 effluent guidelines for SBF-wetted cuttings as a minimum. The current
Region 4 general permit (GEG460000) was issued on March 15, 2010; became effective on April 1, 2010;
and expires on March 31, 2015 (USEPA, 2011a). The current general permit is valid for 5 years.

3.1.1.4.1. Drilling Muds and Cuttings

Drilling fluids (also known as drilling muds) and cuttings represent a large quantity of the discharge
generated by drilling operations. Drilling fluids are used in rotary drilling to remove cuttings from
beneath the bit, to control well pressure, to cool and lubricate the drill string and its bit, and to seal the
well. Drill cuttings are the fragments of rock generated during drilling and carried to the surface with the
drilling fluid. Drilling discharges of muds and cuttings are regulated by USEPA through an NPDES
permit.

The composition of drilling fluids is complex. Drill cuttings are a different grain size and
composition from the existing surface sediments. Drilling fluids used on the OCS are divided into two
categories: water based and nonaqueous based, in which the continuous phase is not soluble in water.
Clays, barite, and other chemicals are added to the base fluid, which can be freshwater or saltwater in
water-based fluids (WBF’s), mineral or diesel oil-based fluids (OBF’s), or synthetic-based fluids (SBF’s).
Additional chemicals are added to improve the performance of the drilling fluid (Boehm et al., 2001).

The WBF’s have been used for decades in drilling on the OCS. In the GOM, they are the most
commonly used drilling fluids for exploration and production wells. The discharge of WBF and cuttings
associated with WBF is allowed almost everywhere on the OCS under the general NPDES permits issued
by USEPA Regions 4 and 6, as long as the discharge meets guidelines. Individual permits may also be
obtained.

Discharge of WBF results in increased turbidity in the water column, alteration of sediment
characteristics because of coarse material in cuttings, and trace metals. Occasionally, formation oil may
be discharged with the cuttings, adding hydrocarbons to the discharge. In shallow environments, WBF
are rapidly dispersed in the water column immediately after discharge and rapidly descend to the seafloor
(Neff, 1987). In deep waters, fluids dispersed near the water surface would disperse over a wider area
than fluids dispersed in shallow waters.

The early nonagueous drilling fluids, termed oil-based drilling fluids (OBF), were occasionally used
for directional drilling and in drill-bore sections where additional lubricity was needed. Crude, diesel, and
mineral oil were used. Diesel OBF contains light aromatics such as benzene, toluene, and xylene, and
mineral oil was advantageous over diesel because it was less toxic. Hydrocarbon concentration and
impacts to benthic community diversity and abundance have been observed within 200 m (656 ft) of the
drill site with diminishing impacts measured to a distance of 2,000 m (6,562 ft) (Neff, 1987). All OBF
and associated cuttings must be transported to shore for recycling or disposal unless reinjected. All OBF
are likely to be replaced by SBF in deepwater drilling because of the many advantageous features of SBF
(Neff et al, 2000). They are now rarely used in deepwater drilling operations and only occasionally on the
shelf.

The SBF are manufactured hydrocarbons. Since the SBF are not petroleum based, they do not
contain the aromatic hydrocarbons and polycyclic aromatic hydrocarbons (PAH) that contributed to OBF
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toxicity and persistence on the seafloor (International Association of Qil and Gas Producers, 2003). The
SBF mud system also contains additives such as emulsifiers, clays, wetting agents, thinners, and barite.
Since 1992, SBF have been increasingly used, especially in deep water, because they perform better than
WBF and OBF. The SBF reduce drilling times and costs incurred from expensive drilling rigs. By 1999,
about 75 percent of all wells drilled in waters deeper than 305 m (1,000 ft) were drilled with SBF in the
GOM (CSA, 2004b). Although there are many types of SBF, esters, internal olefins, and linear alpha
olefins are most commonly used in the GOM.

A literature review (Neff et al., 2000) discussed knowledge about the fate and effects of SBF
discharges on the seabed. Like OBF, SBF are hydrophobic, do not disperse in the water column and
therefore are not expected to adversely affect water quality. The SBF-wetted cuttings settle close to the
discharge point and affect the local sediments. Cuttings piles with a maximum depth of 8-10 in
(20-25 cm) were noted in a seabed study of shelf and slope locations where cuttings drilled with SBF
were discharged. The primary effects are smothering of the benthic community, alteration of sediment
grain size, and addition of organic matter, which can result in localized anoxia during the time it takes the
SBF to degrade (Melton et al., 2004). Different formulations of SBF use base fluids that degrade at
different rates, thus affecting the duration of the impact. Esters and olefins are the most rapidly
biodegraded SBF.

Bioaccumulation tests indicate that SBF and their degradation products should not bioaccumulate
(Neff et al., 2000). In a study to measure degradation rates of SBF on the seafloor and to characterize the
microbial populations, the sulfate-reducing bacterial counts increased in sediments incubated with SBF
under deep-sea conditions (Roberts and Nguyen, 2006). Biodegradation proceeded after a lag period of
up to 28 weeks influenced by both the SBF type and prior exposure of the sediments to SBF. Sulfate
depletion in the test sediments because of microbial activity coincided with SBF degradation. Incubation
at atmospheric pressure or high pressure did not affect the rate of biodegradation. In the joint industry
study required as part of the USEPA Region 6 NPDES permit, sediment recovery was noted during the
1-year interval between the first and second sample collection as indicated by a decrease in SBF
concentrations. Deposited cuttings and measurable sediment effects indicative of organic enrichment
were concentrated within 250 m (820 ft) distance in both shelf and slope sites (CSA, 2004b). The SBF
concentrations in sediments at drill locations contained average internal olefin SBF concentrations of
500-13,000 parts per million (ppm) on the shelf and concentrations of 2,000 to 11,750 ppm on the slope,
1-4 years after discharge.

The discharge of the base SBF drilling fluid is prohibited. The SBF and the cuttings must meet
environmental requirements. Both USEPA Regions permit the discharge of cuttings wetted with SBF as
long as the retained SBF amount is below a prescribed percent, meets biodegradation and toxicity
requirements, and is not contaminated with the formation oil or PAH. Ongoing research is aimed at
understanding the relationships between chemical structure in SBF and environmental fates and effects,
which will provide the design basis for fluids with better environmental performance. For example,
recent testing showed that less branching of alpha and internal olefins positively impacted both sediment
toxicity and anaerobic biodegradation (Dorn et al., 2011).

Typically, the upper portion of the well is drilled with WBF to a depth in the range of 800-2,000 m
(2,625-6,562 ft) and, following “switchover,” the remainder is drilled with SBF. The upper sections
would be drilled with a large diameter bit; progressively smaller drill bits are used with increasing depth.
Therefore, the volume of cuttings per interval (length of wellbore) in the upper section of the well would
be greater than the volume generated in the deeper sections.

Barite, comprising barium sulfate, is used as a weighting agent and is a major component of all
drilling fluid types. The amount of barite discharged from 81 wells during 1998 to 2002 was estimated
because the quantity of barite used has declined with advances in SBM technology and drilling. The
quantity of barite discharged for a shallow well (3,962 m; 13,000 ft) to a deep well (6,400 m; 21,000 ft) is
110 tons barite per well and 586 tons barite per well, respectively (Candler and Primeaux, 2003).

A comparative study of surface and subsurface sediment samples from six offshore drill locations
showed higher levels of total mercury found in the sediments closest to the drilling sites as compared with
the sites greater than 3 km (1.9 mi) distant. The higher total mercury concentrations corresponded to the
higher barium concentrations also present. The higher total mercury levels in nearfield sediments did not
translate to higher methylmercury concentration in those sediments, with a few exceptions (Trefry et al.,
2002). Sediment redox conditions and organic content influence methylmercury formation.
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Atmospheric mercury deposition is believed to be the main source of anthropogenic mercury inputs
into the marine environment. However, mercury in fish tissue is a concern and mercury in barite has been
suggested as a secondary source in the GOM. Mercury and other trace metals are naturally occurring
impurities in barite. Since 1993, USEPA has required the concentrations of mercury and cadmium to be
less than or equal to 1 ppm and 3 ppm, respectively, in the stock barite used to make up drilling muds.
Through mercury and cadmium regulation, USEPA can also control levels of other trace metals in barite.
This reduces the addition of mercury to values similar to the concentration of mercury found in marine
sediments throughout the GOM (Avanti Corporation, 1993a and 1993b; USEPA, 1993a and 1993b).
Concentrations of total mercury in uncontaminated estuarine and marine sediments generally are 0.2 ug/g
dry weight or lower. Surface sediments collected 20-2,000 m (66-6,562 ft) away from four oil production
platforms in the northwestern GOM contained 0.044-0.12 ug/g total mercury. These amounts are
essentially background concentrations for mercury in surficial sediments on the Gulf of Mexico OCS
(Neff, 2002a).

Barite is nearly insoluble in seawater, thus trapping mercury and other trace metals in the barite
grains. Therefore, unless the mercuric sulfide in the barite can be microbially methylated, this source of
mercury is relatively unavailable for uptake into the marine food web. The solubility of barite and the
rate at which it dissolves (and thereby releases associated metals such as mercury), the amount of metals
released from the barite, and the rate of dissolution of barite and release of metals after burial under
simulated seafloor conditions was studied (Crecelius et al., 2007). The research used three grades of
barite: one commercially available barite ore used in drilling fluids, which meets USEPA acceptance
criteria for trace metal content, and two grades of barite to represent those used in the GOM prior to the
1993 USEPA regulation enacted to reduce the concentrations of mercury (Hg) and cadmium (Cd) in
drilling fluid. The solubility of the associated mercury in seawater at two pH concentrations tended to
increase with time for at least several months, but remained well below the USEPA water quality
criterion. The studies conducted at varying pH levels to mimic digestive tract conditions showed that
very little (<0.1%) of the Hg in barite became biologically available.

In an extensive survey conducted by NMFS, seven species of reef fish were obtained at locations with
extensive oil drilling, and thus barite, and were compared to reef fish obtained at locations with no
drilling. No differences in mercury levels between the two groups were noted (Lowery and Garrett,
2005).

3.1.1.4.2. Produced Waters

Produced water is brought up from the hydrocarbon-bearing strata along with produced oil and gas.
This waste stream can include formation water; injection water; well treatment, completion, and workover
compounds added downhole; and compounds used during the oil and water separation process.
Formation water, also called connate water or fossil water, originates in the permeable sedimentary rock
strata and is brought up to the surface commingled with the oil and gas. Injection water is water that was
injected to enhance oil production and in secondary oil recovery.

In addition to the added chemical products, produced water contains chemicals that have dissolved
into the water from the geological formation where the water was stored. The amount of dissolved solids
can be more concentrated than is found in seawater. Produced water contains inorganic and organic
chemicals and radionuclides (226Ra and 228Ra). The composition of the discharge can vary greatly in
the amounts of organic and inorganic compounds.

Both USEPA general permits allow the discharge of produced water on the OCS provided they meet
discharge criteria. The produced water is treated to separate free oil from the water. Since the oil and
water separation process does not completely separate all of the oil, some hydrocarbons remain with the
produced water and often the water is treated to prevent the formation of sheen. Produced water may be
discharged if the oil and grease concentration does not exceed 42 milligrams per liter (mg/L) daily
maximum or 29 mg/L monthly average. The discharge must also be tested for toxicity. Both USEPA
permits require no discharge within 1,000 m (3,281 ft) of an area of biological concern. Region 4 also
requires no discharge within 1,000 m (3,281 ft) of any federally designated dredged material ocean
disposal site. Region 4 permits the discharge of a smaller range of produced water volumes than
Region 6.
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The Region 6 NPDES permit required the Produced Water Hypoxia Study, in which produced water
was collected from 50 platforms that discharge into the hypoxic zone and was analyzed for oxygen-
demanding characteristics (Veil et al., 2005; Rabalais, 2005). The mean biochemical oxygen demand
(BOD) was 957 mg/L, total organic carbon (TOC) was 564 mg/L, and total Kjeldahl nitrogen (TKN) was
83 mg/L in produced waters from the platforms located within the hypoxic zone. Samples from platforms
that produced mostly gas had higher average BOD and TOC concentrations but smaller volumes than
platforms that produced mostly oil. About 508,000 bbl/day produced water was generated per day in the
hypoxic zone in 2003. The estimated BOD loading is 104,000 Ib/day. In comparison to loadings from
the Mississippi and Atchafalaya Rivers, the total nitrogen loading from produced water is about 0.16
percent and total phosphorus loading is about 0.013 percent of the nutrient loading coming from the
rivers.

Estimates of the volume of produced water generated per well vary because the percent water is
related to well age and hydrocarbon type. Usually, produced-water volumes are small during the initial
production phase and increase as the formation approaches hydrocarbon depletion. Produced water
volumes range from 2 to 150,000 bbl/day (USEPA, 1993a and 1993b). In some cases, a centralized
platform is used to process water from several surrounding platforms. Some of the produced water may
be reinjected into the well. Reinjection occurs when the produced water does not meet discharge criteria
or when the water is used as part of operations.

The BOEM maintains records of the volume of water produced from each block on the OCS and its
disposition—injected on lease, injected off lease, transferred off lease, or discharged overboard. At
present, the quantity discharged overboard is about 93-99 percent of the total volume of produced water
extracted. The amount discharged overboard for the years 2000-2009 is summarized by water depth in
Table 3-7. The total volume for all water depths during this 10-year period ranged from 489.0 to 648.2
million bbl (MMbbl), with the largest fraction (71-88%) coming from operations on the shelf. The total
volume of produced water generally decreased during the 10-year period, reflecting an overall decrease in
contributions from the shelf. The majority of blocks where water is produced are on the continental shelf
off the coast of Louisiana. Very little water is produced off the coast of Texas because these are primarily
gas fields.

The contribution of produced water from deep water (>400 m [1,312 ft] water depth) and ultra-
deepwater (>1,600 m [5,249 ft] water depth) production has been steadily increasing. The contribution
from these operations increased from 6 percent in 2000 to 25 percent in 2009 of the total produced water
volume, contributing 37.8 and 129.6 MMbbl in each year, respectively (Table 3-7). The low temperature
and high pressure conditions found in deeper water can result in flow problems such as hydrate formation
in the lines. Additional quantities of chemicals are used to assure production, and even with recovery
systems, some of these chemicals will be present in produced water (Regg et al., 2000). For deepwater
operations, new technologies are being developed that may discharge or reinject produced water at the
seafloor or at “minimal surface structures” before the production stream is transported by pipeline to the
host production facility.

3.1.1.4.3. Well Treatment, Workover, and Completion Fluids

Wells are drilled using a base fluid and a combination of other chemicals to aid in the drilling process.
Fluids (drilling muds) present in the borehole can damage the geologic formation in the producing zone.
Completion fluids are used to displace the drilling fluid and protect formation permeability. “Clear”
fluids consist of brines made from seawater mixed with calcium chloride, calcium bromide, and/or zinc
bromide. These salts can be adjusted to increase or decrease the density of the brine to hold back-
pressure on the formation. Additives, such as defoamers and corrosion inhibitors, are used to reduce
problems associated with the completion fluids. Recovered completion fluids can be recycled for reuse.

Workover fluids are used to maintain or improve existing well conditions and production rates on
wells that have been in production. Seven workovers are projected per producing well over their lifetime.
Workover operations include casing and subsurface equipment repairs, re-perforation, acidizing, and
fracturing stimulation. During some of the workover operations, the producing formation may be
exposed, in which case fluids like the aforementioned completion fluids are used. In other cases, such as
acidizing and fracturing (also considered stimulation or well treatment), hydrochloric (HCI) and other
acids are used. Both procedures are used to increase the permeability of the formation. The acids
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dissolve limestone, sandstone, and other deposits. Because of the corrosive nature of acids, particularly
when hot, corrosion inhibitors are added. Since the fluids are altered with use, they are not recovered and
recycled; however, these products may be mixed with the produced water.

Production treatment fluids are chemicals applied during the oil and gas extraction process.
Production chemicals are used to dehydrate produced oil or treat the associated produced water for reuse
or disposal. A wide variety of chemicals are used including corrosion and scale inhibitors, bactericides,
paraffin solvents, demulsifiers, foamers, defoamers, and water treatment chemicals (Boehm et al., 2001).
Some of the production chemicals mix with the production stream and are transported to shore with the
product. Other chemicals mix with the produced water. Most produced water cannot be discharged
without some chemical treatment. Even water that is reinjected downhole must be cleaned to protect
equipment. The types and volumes of chemicals that are used changes during the life of the well. In the
early stages, defoamers are used. In the later stages, when more water than oil is produced, demulsifiers
and water-treatment chemicals are used more extensively.

Both USEPA Regions 4 and 6 prohibit the discharge of well-treatment, completion, and workover
fluid with additives containing priority pollutants. Additives containing priority pollutants must be
monitored. Some well treatment, workover, and completion chemicals are discharged with the drilling
muds and cuttings or with the produced-water streams. These discharges must meet the general toxicity
limits in the NPDES general permit. Discharge and monitoring records must be kept.

3.1.1.4.4. Production Solids and Equipment

As defined by USEPA in the discharge guidelines (58 FR 12454), produced sands are slurried
particles, which surface from hydraulic fracturing, and the accumulated formation sands and other
particles including scale, which is generated during production. This waste stream also includes sludges
generated in the produced-water treatment system, such as tank bottoms from oil/water separators and
solids removed in filtration. The guidelines do not permit the discharge of produced sand, which must be
transported to shore and disposed of as nonhazardous oil-field waste according to State regulations.
Estimates of total produced sand expected from a platform are from 0 to 35 bbl/day according to USEPA
(1993a and 1993b). A variety of solid wastes are generated including construction/demolition debris,
garbage, and industrial solid waste. No equipment or solid waste may be disposed of in marine waters.

3.1.1.4.5. Bilge, Ballast, and Fire Water

Bilge, ballast, and fire water all constitute minor discharges generated by offshore oil and gas
production activities, which are allowed to be discharged to the ocean, as long as USEPA guidelines are
followed. Uncontaminated bilge and ballast water are included in the miscellaneous discharges category
of the USEPA general permit (e.g., USEPA, 2007a). Ballast water is untreated seawater that is taken on
board a vessel to maintain stability. Ballast water contained in segregated ballast tanks never comes into
contact with either cargo oil or fuel oil. Newly designed and constructed floating storage platforms use
permanent ballast tanks that become contaminated with oil only in emergency situations when excess
ballast must be taken on. Bilge water is seawater that becomes contaminated with oil and grease and with
solids such as rust, when it collects at low points in the bilges. With the right equipment on board, dirty
bilge and ballast water can be processed in a way that separates most of the oil from the water before it is
discharged into the sea (USEPA, 1993a). The discharge of any oil or oily mixtures is prohibited under
33 CFR 151.10. The USEPA requires monitoring for visual sheen related to miscellaneous discharges,
such as bilge and ballast water.

Offshore drilling rigs and the offshore production facilities used to process oil have special fire
protection requirements. Fire water is defined as excess seawater or freshwater that permits the
continuous operation of fire control pumps, as well as water released during training of personnel in fire
protection (USEPA, 2007a). Fire control system test water is seawater, sometimes treated with a biocide
that is used as test water for the fire control system on offshore platforms. This test water is discharged
directly to the sea as a separate waste stream (USEPA, 1993a). As well, fire protection can also include a
barrier of water that is sometimes used during flaring to provide protection between flaring systems and
personnel, equipment, and facilities. The USEPA general permit allows for the discharge of fire water
that meets their specified limitations. The requirements include regulations and monitoring for treatment
chemicals, discharge rate, free oil, and toxicity.
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3.1.1.4.6. Cooling Water

Cooling water is defined as water used for contact or noncontact cooling, including water used for
equipment cooling, evaporative cooling tower makeup, and dilution of effluent heat content. Seawater is
drawn through an intake structure on the drilling rig, ship, or platform to cool power generators and other
machinery, and produced oil or water. A drillship can draw up to 35 million gallons of cooling water per
day from a depth of 45-100 ft (14-30 m) below the water’s surface. Organisms are killed through
impingement or entrainment. When fish and other aquatic life become trapped against the screen at the
entrance to the cooling water intake structure through the force of the water being drawn through the
intake structure, it is termed impingement. Impingement causes mortality through physical injury and
exhaustion. When eggs and larvae are sucked into the heat exchanger and eventually discharged from the
facility, it is termed entrainment. The entrained organisms pass through the cooling system where they
are exposed to pressure changes, thermal shock, and antifouling chemicals such as chlorine. At the
population level, these impacts can affect threatened or endangered species or reduce ecologically critical
organisms within the food web (Federal Register, 2006b).

The Clean Water Act, Section 316 (b) Phase Il established categorical regulations for offshore oil
and gas cooling water intake structures. The NPDES permit incorporated these regulations in NPDES
General Permit GMG290000 for the USEPA Region 6 and General Permit GEG460000 for the USEPA
Region 4 for new facilities, where construction began after July 17, 2006, and that take in more than
2 million gallons per day of seawater with more than 25 percent used for cooling (USEPA, 2007a). The
new requirements have several tracks depending on whether the facility is a fixed or nonfixed facility and
whether it has a sea chest intake or not. Some of the requirements include cooling water intake structure
design requirements to meet a velocity of <0.5 ft (0.2 m) per second, construction to minimize
impingement and/or entrainment, entrainment monitoring, recordkeeping, and completion of a source
water biological study. Alteration to a sea chest intake structure on a mobile facility could render the
facility less seaworthy, so is not required. The requirements include baseline study that characterizes the
biological community in the vicinity of the structure or monitoring. For USEPA Region 6, the Offshore
Operators Committee completed a Joint Industry Biological Baseline Study in June 2009 (LGL, 2009).

3.1.1.4.7. Deck Drainage

Deck drainage includes all wastewater resulting from platform washings, deck washings, rainwater,
and runoff from curbs, gutters, and drains including drip pans and work areas. The USEPA general
guidelines for deck drainage require that no free oil be discharged, as determined by visual sheen.

The quantities of deck drainage vary greatly depending on the size and location of the facility. An
analysis of 950 GOM platforms during 1982-1983 determined that deck drainage averaged
50 bbl/day/platform (USEPA, 1993a and 1993b). The deck drainage is collected, the oil is separated, and
the water is discharged to the sea. Impacts from the discharge of deck drainage are assumed to be
negligible for a proposed action.

3.1.1.4.8. Treated Domestic and Sanitary Wastes

Domestic wastes originate from sinks, showers, laundries, and galleys. Sanitary wastes originate
from toilets. For domestic waste, no solids or foam may be discharged. In addition, the discharge of all
food waste within 12 nmi (14 mi; 22 km) from the nearest land is prohibited. In sanitary waste, floating
solids are prohibited. Facilities with 10 or more people must meet the requirement of total residual
chlorine greater than 1 mg/L and maintained as close to this concentration as possible. There is an
exception in both general permits for the use of marine sanitation devices.

In general, a typical manned platform will discharge 35 gallons per person per day of treated sanitary
wastes and 50-100 gallons per person per day of domestic wastes (USEPA, 1993a and 1993b). It is
assumed that these discharges are rapidly diluted and dispersed; therefore, no analysis of the impacts will
be performed for a proposed action.
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3.1.1.4.9. Minor Discharges

Minor discharges include all other discharges not already discussed that may result during oil and gas
operations. Minor or miscellaneous wastes include desalination unit discharge, blowout preventer fluid,
boiler blowdown, excess cement slurry, uncontaminated freshwater and saltwater, and miscellaneous
discharges at the seafloor, such as subsea wellhead preservation and production control fluid, umbilical
steel tube storage fluid, leak tracer fluid, and riser tensioner fluids. In all cases, no free oil shall be
discharged with the waste. Unmanned facilities may discharge uncontaminated water through an
automatic purge system without monitoring for free oil. The discharge of freshwater or seawater that has
been treated with chemicals is permitted providing that the prescribed discharge criteria are met. No
projections of volumes or contaminant levels of minor discharges are made for a proposed action because
the impacts are considered negligible.

3.1.1.4.10. Vessel Operational Wastes

The USCG defines an offshore service vessel (OSV) as a vessel propelled by machinery other than
steam that is of more than 15 gross tons and less than 500 gross tons and that regularly carries goods,
supplies, individuals in addition to the crew, or equipment in support of exploration, exploitation, or
production of offshore mineral or energy resources (46 CFR 90.10-40). Operational waste generated
from supply vessels that support oil and gas operations include bilge and ballast waters, trash and debris,
and sanitary and domestic wastes.

Bilge water is water that collects in the lower part of a ship. The bilge water is often contaminated by
oil that leaks from the machinery within the vessel. The discharge of any oil or oily mixtures is
prohibited under 33 CFR 151.10; however, discharges may occur in waters >12 nmi from land (14 mi;
22 km) if the oil concentration is less than 100 ppm. Discharges may occur within 12 nmi of land (14 mi;
22 km) if the concentration is less than 15 ppm.

Ballast water is used to maintain stability of the vessel and may be pumped from coastal or marine
waters. Generally, the ballast water is pumped into and out of separate compartments and is not usually
contaminated with oil; however, the same discharge criteria apply as for bilge water (33 CFR 151.10).

The final Vessel General Permit, issued by USEPA, became effective on December 19, 2008. This
permit is in addition to already existing NPDES permit requirements and now increased the NPDES
regulation so that discharges incidental to the normal operation of vessels operating as a means of
transportation are no longer excluded unless exempted from NPDES permitting by Congressional
legislation (USEPA, 2008a). The next Vessel General Permit will include numeric concentration-based
ballast water limits, as required by a recent court settlement (Showstack, 2011).

The discharge of trash and debris is prohibited (33 CFR 151.51-77) unless it is passed through a
comminutor and can pass through a 25-mm (1-in) mesh screen. All other trash and debris must be
returned to shore for proper disposal with municipal and solid waste.

All vessels with toilet facilities must have a marine sanitation device (MSD) that complies with
40 CFR 140 and 33 CFR 149. Vessels complying with 33 CFR 159 are not subject to State and local
MSD requirements. However, a State may prohibit the discharge of all sewage within any or all of its
waters. Domestic waste consists of all types of wastes generated in the living spaces on board a ship
including gray water that is generated from dishwasher, shower, laundry, bath, and washbasin drains.
Gray water from vessels is not regulated in the GOM. Gray water should not be processed through the
MSD, which is specifically designed to handle sewage.

3.1.1.4.11. Upcoming Waste and Discharge Issues

Distillation and reverse osmosis brine means the concentrated seawater (brine) produced as a
byproduct of the processes used to generate freshwater from seawater. At present, rigs and platforms
support individual desalinization units. The discharge from these units is included under Miscellaneous
Discharges in the NPDES general permit for Offshore Oil and Gas. As the industry moves offshore,
individual larger platforms will support more and more activity over a larger geographic area using
subsea production technology. Desalinization may be performed from water supply vessels that are
specially equipped for desalinization. Although the vessel rather than the platform will discharge the
waste brine, it will have similar characteristics as when generated on the platform. The Vessel General
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Permit may not apply depending on the location of the rig/vessel. The Vessel General Permit,
geographically, only covers inland waters out to 3 mi (5 km). Secondly, the Vessel General Permit
applies to vessels acting as a means of transportation. If the vessel is moored to a rig generating an
amount of water that is greater than what it takes for the normal operation of a vessel, the Vessel General
Permit would not apply to the brine production.

Discharges from Diverter Actuation and Flow Testing (30 CFR 250.433): The BOEM requires
actuation of the diverter system and flow-testing of the vent lines. When the system is first tested,
seawater is discharged. Seawater discharge is already included in the NPDES permit. Actuation of the
diverter valves must be repeated weekly throughout drilling operations. This important safety
requirement has the potential to cause the discharge of SBF to the GOM. Such a discharge would be a
violation of the existing NPDES permit. During the weekly tests, BOEM prefers that a person be
stationed at the valves to confirm valve actuation. The SBF does not need to be discharged to confirm
valve actuation. Alternatively, design changes can be made so that the discharge of SBF is not necessary.

3.1.1.5 Air Emissions

In 1990, pursuant to Section 328 of the Clean Air Act Amendments and following consultation with
the Commandant of the U.S. Coast Guard and the Secretary of the Interior, USEPA assumed air quality
responsibility for the OCS waters east of 87.5°W. longitude, and this Agency retained NAAQS air quality
jurisdiction for OCS operations west of 87.5°W. longitude in the GOM.

Air pollutants are emitted from the OCS emission sources that include any equipment that combusts a
fuel, transports and/or transfers hydrocarbons, or results in accidental releases of petroleum hydrocarbons
or chemicals, causing air emissions of pollutants. Some of these pollutants are precursors to ozone, which
is formed by complex photochemical reactions in the atmosphere. Air pollutants are generated during
exploration and production activities when fuels are combusted to run drilling equipment, power
generators, and run engines. During production, fugitive emissions, including volatile organic
compounds, escape from valves and flanges. The NAAQS criteria pollutants are generated along routes
from shore bases to OCS leases by vessels transporting supplies and workers.

The NAAQS air pollutants are also released during both venting and flaring. A combustion flare or
cold vent is a specially designed boom or stack used to dispose of hydrocarbon vapors or natural gas.
Unlike cold vents, the hydrocarbons are ignited during flaring. Flares can be used routinely to control
emissions as part of unloading/testing operations that are necessary to remove potentially damaging
completion fluids from the wellbore and to provide sufficient reservoir data for the operator to evaluate a
reservoir and development options; they can also be used during emergency process upsets. The BSEE’s
regulations provide for some limited volume, short duration flaring, or venting of oil and natural gas upon
approval by BSEE (2-14 days, typically). Through 30 CFR 250.1105, BSEE may allow operators to burn
liquid hydrocarbons if they can demonstrate that transporting them to market or re-injecting them into the
formation is not technically feasible or poses a significant risk of harm to the environment.

3.1.1.6 Noise

Noise associated with OCS oil and gas development results from seismic surveys, the operation of
fixed structures such as offshore platforms and drilling rigs, and helicopter and service-vessel traffic.
Noise generated from these activities can be transmitted through both air and water, and may be extended
or transient. Offshore drilling and production involves various activities that produce a composite
underwater noise field. The intensity level and frequency of the noise emissions are highly variable, both
between and among the various industry sources. Noise from proposed OCS activities may affect
resources near the activities. Whether a sound is or is not detected by marine organisms would depend
both on the acoustic properties of the source (spectral characteristics, intensity, and transmission patterns)
and sensitivity of the hearing system in the marine organism. Extreme levels of noise can cause physical
damage or death to an exposed animal; intense levels can damage hearing; and loud or novel sounds may
induce disruptive behavior or other responses of lesser importance.

When the Marine Mammal Protection Act was enacted in 1972, the concept that underwater sounds
of human origin could adversely affect marine mammals was not considered or recognized (Marine
Mammal Commission, 2002). Concern on the effects of underwater noise on marine mammals and the
increasing levels of manmade noise introduced into the world's oceans has since become a major
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environmental issue (Jasny, 1999). It is generally recognized that commercial shipping is a dominant
component of the ambient, low-frequency background noise in modern world oceans (Gordon and
Moscrop, 1996) and that OCS-related, service-vessel traffic would contribute to this. Another sound
source more specific to OCS operations originates from seismic operations. Airguns produce an intense
but highly localized sound energy and represent a noise source of acoustic concern. The MMS has
completed a Programmatic EA on G&G permit activities in the GOM (USDOI, MMS, 2004). The
Programmatic EA includes a detailed description of the seismic surveying technologies, energy output,
and operations; these descriptions are hereby incorporated by reference.

Marine seismic surveys direct a low-frequency energy wave (generated by an airgun array) into the
ocean floor and record the reflected energy waves’ response and return arrival time. The pattern of
reflected waves, recorded by a series of hydrophones embedded in cables (streamers) towed by the
seismic vessel or ocean bottom cables or nodes placed on the ocean floor, can be used to “map”
subsurface layers and features. Seismic surveys can be used to check for foundation stability, detect
groundwater, locate mineral deposits (coal), and search for oil and gas. Most commercial seismic
surveying is carried out for the energy sector (Gulland and Walker, 1998). Two general types of seismic
surveys are conducted in the GOM relative to oil and gas operations. High-resolution site surveys collect
data up to 1 km (0.6 mi) deep through bottom sediments and are used for initial site evaluation for
potential structures as well as for exploration. This involves a small vessel and usually a single-acoustic
source and is also usually restricted to small areas, most often a single lease site. Deep seismic surveys
involve a larger “standard” survey vessel and an airgun array. Deep seismic surveys may be 2D, 3D, 3D
WAZ, or 3D coil.

Seismic exploration and development surveys are often conducted over large survey areas (multiple
leases and blocks) and obtain information on geological formations to several thousands meters below the
ocean floor. For “2D” surveys, a single streamer (with hydrophones) is towed behind the survey vessel,
together with a single source (airgun array) (Gulland and Walker, 1998). Seismic vessels generally
operate at low hull speeds (<10 knots) and follow a systematic pattern during a survey, typically a simple
perpendicular grid pattern for 2D work with lines no closer than half a kilometer.

In simplistic terms, “3D” surveys collect a very large number of 2D parallel slices, perhaps with line
separations of only 25-30 m (82-98 ft) since the vessel may tow multiple streamers simultaneously. A 3D
survey may take months to complete and involves a precise definition of the survey area and transects,
usually a series of passes to cover a given survey area (Caldwell, 2001). In 1984, industry operated the
first twin streamers. By 1990, industry achieved a single vessel towing two airgun sources and six
streamers. Industry continues to increase the capability of a single vessel, now using eight streamer/dual
source configurations and multi-vessel operations (Gulland and Walker, 1998). For exploration surveys,
3D methods represent a substantial improvement in resolution and useful information relative to 2D
methods. Many areas in the GOM previously surveyed using 2D have been or will be surveyed using 3D.
It can be assumed that, for new deepwater areas with existing 2D data, 3D surveys would be the preferred
method for advanced seismic exploration, until and if better technology evolves.

The WAZ and coil surveys represent a new generation of 3D seismic acquisition since 2005.
Developed to improve illumination in areas that have subsalt prospectivity, these surveys involve multiple
source vessels in conjunction with multiple receivers. The sources are not fired simultaneously but are
flip-flopped to provide a richer areal volumes of raw data, which are then processed for improved subsalt
illumination, as well as signal-to-noise ratio compared with conventional seismic.

The acquisitional geometries of WAZ vs. coil surveys are the differences. The WAZ employs
multiple vessels traveling in the same direction with lead vessels and trailing vessels (although this
numbers may vary), forming roughly a moving rectangle. Coil surveys, although also involving multiple
vessels, collect a coiled spring-type pattern with the vessels maintaining a fixed maximum diameter
presence during acquisition.

A typical airgun array used in all 3D surveys, including WAZ and coil, would involve 15-30
individual guns. The firing times of the guns are staggered by milliseconds (tuned) in an effort to make
the farfield noise pulse as coherent as possible. In short, the intent of a tuned airgun array is to have it
emit a very symmetric packet of energy in a very short amount of time, and with a frequency content that
penetrates well into the earth at a particular location (Caldwell, 2001). In WAZ and coil surveys, these
sources are alternated between source vessels. The noise generated by airguns is intermittent, with pulses
generally less than one second in duration. Airgun arrays produce noise pulses with very high peak
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levels. The pulses are a fraction of a second and repeat every 5-15 seconds. In other words, while airgun
arrays are by far the strongest sources of underwater noise associated with offshore oil and gas activities,
because of the short duration of the pulses, the total energy is limited (Gordon and Moscroup, 1996). At
distances of about 500 m (1,640 ft) and more (farfield), the array of individual guns would effectively
appear to be a smgle point source (Caldwell, 2001). In the past, sound-energy levels were expected to be
less than 200 dB re™*pPa-m (standard unit for source levels of underwater sound: 200 decibels, reference
pressure 1 micropascal, reference range 1 meter) at distances beyond 90 m from the source (Gales 1982).
Gulland and Walker (1998) state a typical source would output approximately 220 dB re’ PPa m,
although the peak-to-peak source level directly below a seismic array can be as high as 262 dB re~pPa-m
(Davis et al., 1998). Recent work by Tolstoy et al. (2009) in the Gulf of Mexico suggests that for deep
water (~1,600 m; 5,249 ft) the 180-dB radii would occur at less than 1 km (0.6 mi) from the source, while
in shallow Waters (~50 m; 164 ft), the 180-dB radii would be considerably larger (e.g., ~1.1 km; 0.7 mi).
The 180 dB re™*pPa-m level is an estimate of the threshold of sound energy that may cause hearing
damage in cetaceans (U.S. Dept. of the Navy, 2001). Until further studies are completed, NMFS
continues to use this estimated threshold. It is unclear which measurements of a seismic pulse provide the
most helpful indications of its potential impact on marine mammals (Gordon et al., 1998). Gordon et al.
speculate that peak broadband pressure and pulse time and duration would be most relevant at short
ranges (hearing damage range) while sound intensity in 1/3 octave bands is a more useful measurement at
distance (behavioral effects).

Information on drilling noise in the GOM is unavailable to date. From studies mostly in Alaskan
waters, drilling operations often produce noise that includes strong tonal components at low frequencies,
including infrasonic frequencies in at least some cases. Drillships are apparently noisier than
semisubmersibles (Richardson et al., 1995). Sound and vibration paths to the water are through either the
air or the risers, in contrast to the direct paths through the hull of a drillship.

Machinery noise generated during the operation of fixed structures can be continuous or transient, and
variable in intensity. Underwater noise from fixed structures ranges from about 20 to 40 dB above
background levels within a frequency spectrum of 30-300 hertz (Hz) at a distance of 30 m (98 ft) from the
source (Gales, 1982). These levels vary with type of platform and water depth. Underwater noise from
platforms standing on metal legs would be expected to be relatively weak because of the small surface
area in contact with the water and the placement of machinery on decks well above the water.

Aircraft and vessel support may further ensonify broad areas. Noise generated from helicopter and
service-vessel traffic is transient in nature and extremely variable in intensity. Helicopter sounds contain
dominant tones (resulting from rotors) generally below 500 Hz (Richardson et al., 1995). Helicopters
often radiate more sound forward than backward; thus, underwater noise is generally brief in duration,
compared with the duration of audibility in the air. In addition to the altitude of the helicopter, water
depth and bottom conditions strongly influence propagation and levels of underwater noise from passing
aircraft. Lateral propagation of sound is greater in shallow than in deep water. Helicopters, while flying
offshore, generally maintain altitudes above 700 ft during transit to and from the working area and an
altitude of about 500 ft while between platforms.

Service vessels transmit noise through both air and water. The primary sources of vessel noise are
propeller cavitation, propeller singing, and propulsion; other sources include auxiliaries, flow noise from
water dragging along the hull, and bubbles breaking in the wake (Richardson et al., 1995). Propeller
cavitation is usually the dominant noise source. The intensity of noise from service vessels is roughly
related to ship size, laden or not, and speed. Large ships tend to be noisier than small ones, and ships
underway with a full load (or towing or pushing a load) produce more noise than unladen vessels. For a
given vessel, relative noise also tends to increase with increased speed. Commercial vessel noise is a
dominant component of manmade ambient noise in the ocean (Jasny, 1999). In the immediate vicinity of
a service vessel, noise could disturb marine mammals; however, this effect would be limited in area and
duration.

3.1.1.7. Major Sources of Oil Inputs in the Gulf of Mexico

Petroleum hydrocarbons can enter the GOM from a wide variety of sources. The major sources of oil
inputs in the GOM are natural seepage, permitted produced-water discharges, land-based discharges, and
accidental spills. Numerical estimates of the contributions for these sources to the GOM coastal and
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offshore waters are shown in Tables 3-8 and 3-9. The information presented in this EIS is based on the
National Research Council’s (NRC’s) Qil in the Sea Ill: Inputs, Fates, and Effects (NRC, 2003) and is
summarized below. These values include permitted oil discharges and not just spills.

The GOM comprises one of the world’s most prolific offshore oil-producing provinces as well as
having heavily traveled tanker routes. Nevertheless, inputs of petroleum from onshore sources far
outweigh the contribution from offshore activities. Human use of petroleum hydrocarbons is generally
concentrated in major municipal and industrial areas situated along coasts or large rivers that empty into
coastal waters.

3.1.1.7.1. Natural Seepage

Natural seeps provide the largest petroleum input to the offshore GOM, about 95 percent of the total.
Mitchell et al. (1999) estimated a range of 280,000-700,000 bbl per year (40,000-100,000 tonnes per
year), with an average of 490,000 bbl (70,000 tonnes) for the northern GOM, excluding the Bay of
Campeche. Using this estimate and assuming seep scales are proportional to surface area, the NRC
(2003) estimated annual seepage for the entire GOM at ~980,000 bbl (140,000 tonnes) per year, or about
3 times the estimated amount of oil spilled by the 1989 Exxon Valdez event (~270,000 bbl) (Steyn, 2010)
or a quarter of the amount released by the DWH event (4.9 million bbl of oil) (Lubchenco et al., 2010).
As seepage is a natural occurrence, the rate of ~980,000 bbl (140,000 tonnes) per year is expected to
remain unchanged throughout the 40-year cumulative analysis period.

3.1.1.7.2. Produced Water

During OCS operations, small amounts of oil are routinely discharged in produced water, which is
treated and discharged overboard according to USEPA regulations. Based on the volume of produced
water generated, an average of about 17,500 bbl of oil is discharged in the Gulf of Mexico OCS each year
(Etkin, 2009). The NRC (2003) estimates the discharge of 4,130 bbl (590 tonnes) per year petroleum
hydrocarbons to the coastal western GOM and 11,900 bbl (1,700 tonnes) to the offshore western GOM
through produced-water discharges.

3.1.1.7.3. Land-Based Discharges

Land-based sources provide the largest petroleum input to the coastal waters of both the western and
eastern GOM. For coastal waters, 77,000 bbl (11,000 tonnes) of petroleum hydrocarbons enter the
western GOM and 11,200 bbl (1,600 tonnes) enter the eastern GOM from land-based discharges. Land-
based sources include residual petroleum hydrocarbons in municipal and industrial wastewater treatment
facility discharges as well as urban run-off. The Mississippi River carries the majority of petroleum
hydrocarbons into GOM waters from land-based drainage that occurs far upriver. With increased
urbanization, particularly in coastal areas, the amount of impervious paved surface increases and oil
contaminants deposited on these roads and parking lot surfaces are washed into adjacent streams and
waterbodies.

Land-based sources provide the largest petroleum input to the coastal waters of the GOM. Land-
based sources include residual petroleum hydrocarbons in municipal and industrial wastewater treatment
facility discharges as well as urban runoff. The Mississippi River carries the majority of petroleum
hydrocarbons into GOM waters from land-based drainage that occurs far upriver. With increased
urbanization, particularly in coastal areas, the amount of impervious paved surface increases, and oil
contaminants deposited on these roads and parking lot surfaces are washed into adjacent streams and
waterbodies.

3.1.1.7.4. Spills

Oil spills occur during the production, transportation, and consumption of oil. The composition of
spilled hydrocarbons includes crude oil, refined fuels such as diesel during transport, and storage and
spills during consumption. In the GOM, spills will vary according to activities conducted in the area. For
coastal waters, 6230 bbl (890 tonnes), 5390 bbl (770 tonnes), and 5180 bbl ((740 tonnes) enter the
western GOM from pipeline spills, tank vessel spills during transportation, and coastal facility spills,
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respectively (NRC, 2003). For offshore waters, much less oil is spilled due to pipeline breaks (420 bbl
[60 tonnes]) than in coastal waters. The pipelines are less accessible on the seafloor and are thus
protected. However, in offshore waters much more oil is spilled from tank vessels, 10,500 bbl
(1,500 tonnes). The volume spilled from tank vessels continues to decline due to more stringent
requirements including double-hulled vessels. The amount of oil spilled in U.S. waters from tankers
(tank ships) has decreased by 90 percent in the decade 1998-2007, compared with previous decade 1988-
1997 (Etkin, 2009). Tank barges in U.S. waters showed a nearly 67 percent reduction in the same period
compared with the previous decade (Etkin, 2009). The large volume of transportation-related spills is due
to the extensive petroleum industry in the region, including production, refining, and distribution.

The sum of spills from marine platforms (50 tons per year) and pipelines (60 tons per year) was
770 bbl per year during the years 1990-1999 (110 tons per year) (NRC, 2003). The volume rises to a total
of 7,630 bbl/year when platform and pipeline spills in GOM coastal waters are added to marine water
spills. A far greater cumulative amount of oil enters coastal waters from human activities than enters
offshore waters. However, as illustrated by the DWH event, offshore activities have the potential to cause
a catastrophic spill.

3.1.1.7.4.1. Trends in Reported Spill Volumes and Numbers

Several additional reports that characterize global or national spill statistics have been published more
recently than Oil in the Sea (NRC, 2003). Although the values may not be comparable, they provide
interesting details about relative spill volumes and trends.

Due to the ubiquitous occurrence of tar on beaches and dissolution into adjacent waters at locations
that were distant from any natural sources, the Oil Input Working Group of the Joint Group of Experts on
the Scientific Aspects of Marine Environmental Protection prepared an estimate of global oil inputs to the
sea (GESAMP 1993 and 2007). This group paid particular attention to improving methods to estimate oil
releases from shipping activities. Amounts of oil from operational discharges and spills are both
included. The estimated global average annual inputs of oil entering the marine environment from ships
and other sea-based activities, based on 1988-1997 data, is shown in Table 3-10 (GESAMP, 2007).
Inputs from offshore exploration and production in this table include operational discharges and spills.
The global estimate for operational discharges is 114,450 bbl/year, and the accidental releases from
marine platforms and pipelines are 23,800 bbl/year. The total amount of the oil released to global oceans
from offshore oil and gas activities as well as accidents is 140,000 bbl/year or 2 percent of the volume
entering the marine environment.

The USCG prepares a report, Polluting Incidents In and Around U.S. Waters, A Spill/Release
Compendium (U.S. Dept. of Homeland Security, CG, 2010a). The most recent version, 1969-2009, was
published in April 2011. This document summarizes spills reported to the USCG that occurred on
navigable waters including rivers, lakes and harbors, the territorial seas (0-3 mi [0-5 km] from the
coastline), the contiguous zone (3-12 mi [5-19 km] from the coastline) and the marine environment. The
data include over 100 different petroleum and nonpetroleum oils (food oils) and over 50 sources including
barges, tanks, pipelines, and waterfront facilities. The data were gathered via four different systems that
have been in place over the years; the most recent is the Marine Information for Safety and Law
Enforcement system, in place since 2001.

In the accumulated data, the USCG notes that the greatest volume spills are crude and heavy oil.
Most spills and spill volume occurred in the GOM coastal waters and the Mississippi, Ohio, and Arkansas
Rivers. At the national level, for the years 1999 through 2009, 26 percent of the volume of oil spilled
came from tank vessels (e.g., ships/barges); 35 percent from facilities and other nonvessels; 26 percent
from nontank vessel; 6 percent from pipelines; and 8 percent from mystery spills. In 1973 through 2008,
tankers and tank barges were responsible for 45 percent of the total spillage in the years (U.S. Dept. of
Homeland Security, CG, 2010a). The number and volume of oil spilled in the Gulf of Mexico from 2001
through 2009, as reported to USCG, is presented in Table 3-11.

Etkin (2009) examined spills in the United States related to both onshore and offshore activities
though 2007. The most recent decade analyzed overlaps with the final 2 years of the NRC data. Much
more information is available in this 65-page report than is summarized in the following paragraphs. For
the decade 1998-2007 all of the oil spilled from offshore platforms was spilled on the OCS in Federal
waters. No spills from platforms in State waters were reported. The volume of oil type spilled was about
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equally divided between crude oil and diesel fuel. However, the amount of diesel spilled in 2005 was
three times greater than the amount spilled in any other year due to the hurricanes that occurred in the
Gulf of Mexico. From 1998 through 2007an average of 1,273 bbl of oil/year spilled from GOM
platforms and 2,613 bbl of oil/year spilled from GOM pipelines. Only about 10 bbl of oil/year spilled
from vessels that supply the offshore industry during the same 10-year interval. For all regions, the Gulf
of Mexico, Pacific, and Alaska, total spillage was reduced by 61 percent in the 10-year period from 1998
through 2007, as compared with the previous decade of 1989 through 1997.

Etkin (2009) examined the most common causes of spill incidents and the volume associated with the
incident. For the decade 1998 through 2007, the causes of platform spills are as follows: hurricanes were
associated with 47 percent of spill incidents and 85 percent of the spill volume; structural failure, such as
corrosion was associated with 26 percent of spill incidents and 4 percent of spill volume; and operator
error was associated with 18 percent of incidents and 8 percent of volume. The cause and volume of
pipeline spills during this same 10-year period were as follows: hurricanes were associated with
58 percent of incidents and 43 percent of volume; structural issues were associated with 29 percent of
incidents and 41 percent of volumes; and lastly, vessel damage such as anchor drag were associated with
5 percent of incidents and 15 percent of volume. Etkin (2009) determined that, for the 10-year period
1998 through 2007, 0.0000012 bbl of oil was spilled per bbl of oil produced. Etkin estimates that
offshore platforms and pipelines spilled 3,887 bbl of oil per year from 1998 through 2007.

Anderson and Labelle (USDOI, BOEMRE, 2011a) examined spills on the OCS from platforms,
pipelines, vessels, and on the OCS and in coastal and offshore waters for tankers and barges. They did
not include oil from permitted discharges or oil from sources unrelated to oil production or transportation.
Crude oil and refined petroleum products are included. In the previous Anderson and LaBelle report
(Anderson and LaBelle, 2000), they examined oil-spill incidents through 1999. In this report, they review
the entire record of spills and several shorter intervals from the past 15 or 20 years, through 2009 and
2010 to show how the DWH event influences the spill statistics. The report also notes the external factors
that have influenced spill rates. These are the six highly destructive hurricanes between 2002 and 2008
that destroyed or extensively damaged 305 platforms, 76 drilling rigs, and over 1,200 pipeline segments;
the inclusion of “passive spills” petroleum missing based on pre-storm platform inventories; and the
phasing out of single-hulled tankers. The rate of OCS platform/rig spills of >1,000 bbl increases in the
most recent 15 years—from 0.13 (1985-1999) to 0.25 (1996-2010)—due to Hurricanes Katrina and Rita
structure destruction in 2005 and the Macondo spill in 2010. Prior to these two incidents, the last United
States OCS platform/rig spills of >10,000 bbl was in 1980. The United States OCS pipeline rate for spills
>1,000 bbl declined from 1.38 (1985-1999) to 0.88 spills/BBO (1996-2010).

3.1.1.7.4.2. Projections of Future Spill Events

Anderson and LaBelle (USDOI, BOEMRE, 2011a) was used to examine spill volumes, source types,
and locations in the Bureau of Ocean Energy Management’s WPA and CPA, and the USCG database was
used for both OCS areas and in State offshore waters off the States of Texas, Louisiana, Mississippi, and
Alabama. The information on the larger spills is more reliable than the information on the small spills.
The distribution of spill sizes is likely to be similar to those identified in Anderson and Labelle (USDOI,
BOEMRE, 2011a) for OCS spills. Ninety-six percent of spills are <1 bbl (average size = 0.05 bbl) and
98 percent of spills are <10 bbl (average size for spills 1-9 bbl = 3 bbl).

The USCG data have some shortcomings that should be noted. The data are collected from reports
called into the National Response Center. The USCG does not visually verify each spill. Therefore, the
volume spilled may be the initial estimate of the caller and is not updated as the actual volume of the spill
is discovered. For spills of unknown source, the caller may also guess as to what type of oil, crude or
fuel, was released. The database includes a latitude and longitude GPS position for each spill, as well as a
verbal description of location. The verbal description may not match the position. For example, the
verbal description could be Mississippi Sound, but the GPS position is actually on the OCS. For this
report, location was based on the GPS position, not the verbal description of the location.
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3.1.1.7.4.3. OCS-Related Offshore Oil Spills

To facilitate a discussion of projected accidental spills, BSEE subdivides the topic into spills
>1,000 bbl and <1,000 bbl. The spills >1,000 bbl are routinely reported and well documented, and are
thus more comprehensive and reliable than those for smaller spills.

A discussion of projected spills >1,000 bbl is presented in Chapter 3.2.1.5. The estimates are based
on rates derived from historical records as discussed in Anderson and Labelle (USDOI, BOEMRE,
2011a). For the WPA, <1 spill is expected, and for the CPA, <1-1 spill is anticipated. If a spill were to
occur, a volume of 2,200 bbl is anticipated (Table 3-12).

Estimates for the number of spills <1,000 bbl, on the OCS, related to oil and gas exploration and
production are shown in Table 3-12. The following number of spills and median spill sizes are projected
over the life of a WPA proposed action: 0- to 1.0-bbl spill size, 234-404 spills with median size
<0.024 bbl; 1.1- to 9.9-bbl spill size, 7-11 spills with median spill size of 3.0 bbl; 10.0- to 49.9-bbl spill
size, 2-3 spills with median spill size of 3.0 bbl; and 50.0- to 999.9-bbl spill size, 1-2 spills with median
spill size of 130 bbl. The following number of spills and median spill sizes are projected over the life of a
CPA proposed action: 0- to 1.0- bbl spill size, 929-1,806 spills with median size <0.024 bbl; 1.1- to
9.9-bbl spill size, 26-51 spills with median spill size of 3.0 bbl; 10.0- to 49.9-bbl spill size, and 50.0- to
999.9-bbl spill size, 5-11 spills with median spill size 130 bbl. The range of spills projected for combined
spill size categories <1-999.9 bbl spilled is 244-420 spills for the WPA and 968-1,884 spills for the CPA
over the life of a proposed action. See Chapter 3.1.1.7 for additional information.

Note that offshore and onshore impact-producing factors and scenarios associated with an EPA
proposed action, i.e., a typical sale that would result from the proposed lease sales within the EPA, as well
as OCS Program activity resulting from past and future leases sales in the EPA, will be disclosed in a
subsequent EIS.

3.1.1.7.4.4. Non-OCS-Related Offshore Spills

Non-OCS-related offshore spills >1,000 bbl will occur from the extensive maritime barging and
tankering operations that occur in offshore waters of the GOM. The analysis of spills from tankers and
barges >1,000 bbl is based on data obtained from USCG and analyzed by BSEE.

The spill event that stands out in the 1996- 2009 dataset is the November 11, 2005, spill of #6 fuel oil
(43,491 bbl) that occurred when the integrated tug and barge Rebel/DBL 152 struck a platform that had
moved off location due to a hurricane. Following the period of more frequent hurricanes, this Agency
issued NTL 2009-G16, requiring GPS devices on MODU’s so that if one was lost following a hurricane,
its location could be identified. Three additional spills >1,000 bbl occurred in the CPA for which the
source is unknown.

Non-OCS-related offshore spills <1,000 bbl will occur from the extensive operations that occur in
offshore waters of the WPA. From 1996 to 2009, there were 165 spills in the WPA where the source was
known and was not related to OCS exploration and production activity. Also, there were 290 spills
recorded where the source was unknown and possibly could have been related to OCS exploration and
production activity. Most of these spills were below 1 bbl in size.

For the same time period, there were 3,039 spills <1,000 bbl in the CPA where the source was not
related to OCS exploration and production activity. There were also 4,081 spills reported where the
source was unknown and so might have been related to OCS exploration and exploration activity. Most
of these spills were below 1 bbl in size.

Note that offshore and onshore impact-producing factors and scenarios associated with an EPA
proposed action, i.e., a typical sale that would result from the proposed lease sales within the EPA, as well
as OCS Program activity resulting from past and future leases sales in the EPA, will be disclosed in a
subsequent EIS.

3.1.1.7.4.5. OCS-Related Coastal Spills

The OCS-related spills >1,000 bbl may occur in coastal waters. Pipeline ruptures, fuel spills during
supply vessel and service-vessel trips, and spills that occur on the OCS but that are transported into State
offshore waters are all potential Federal activity-related sources for the oil observed in State offshore
waters. Very few spills of >1,000 bbl occurred in coastal waters. None of them were related to OCS



3-34 Western and Central Planning Areas Multisale EIS

activity. However, oil from the OCS may have been in the tanks that were blown over by Hurricanes
Katrina and Rita.

The OCS-related spills <1,000 bbl may occur in coastal waters. For spills <1,000 bbl, there are also
many spills that were observed and reported but for which the source is unknown.

Reported spills from 1996 to 2009 in the State offshore waters 0-3 nmi (0-3.4 mi; 0-6 km) from the
coast of Texas, Louisiana, Mississippi, and Alabama were counted. For spills <1,000 bbl, there are also
many spills that were observed and reported but that the source is unknown. There were assumed to be
related to OCS exploration and production activity in the preceding section. In Texas, 120 spills from
known sources, 71 spills from unknown sources, 52 spills from oil exploration and production sources
that could have been related to OCS activity, and 7 tank or barge spills occurred over a 14-year period. In
Louisiana, 718 spills from known sources, 1,432 spills from unknown sources, 863 spills from ail
exploration and production sources that could have been related to OCS activity, and 13 tank or barge
spills occurred over a 14-year period. In Alabama, 95 spills from known sources, 7 spills from unknown
sources, 22 spills from oil exploration and production sources that could have been related to OCS
activity, and 1 tank or barge spills occurred over a 14-year period. In Mississippi, 375 spills from known
sources, 40 spills from unknown sources, 12 spills from oil exploration and production sources that could
have been related to OCS activity, and 5 tank or barge spills occurred over a 14-year period. Further
discussion of these records and an estimate of the volume of oil released to coastal waters are provided in
Chapter 3.2.1.5.

Spill sizes are likely to be similar to those identified by Anderson and LaBelle (USDOI, BOEMRE,
2011a) for OCS spills. Ninety-six percent of spills are <1 bbl (average size = 0.05 bbl) and 98 percent of
spills are <10 bbl (average size for spills 1-9 bbl = 3 bbl).

3.1.1.7.4.6. Non-OCS-Related Coastal Spills

For the 14-year period that was reviewed, there were no spills >1,000 bbl in the coastal waters of
Texas, Alabama, or Mississippi from any source. There were two spills >1,000 bbl in Louisiana coastal
waters where the source was a fixed platform located in State waters. In 2000, there was a fixed platform
spill of 1,000 bbl at an unspecified location in Louisiana coastal waters and in May 2007, there was
1,200 bbl spill at Bay Marchand Block 176 which resulted from a loose flange below the wellhead.
Additionally there were spills in waters such as the Houston Ship Channel, and the Mississippi River
below Baton Rouge and spills due to Hurricane Katrina that occurred within the jurisdiction of the EPA
but which are included in USCG reports because the USCG assisted with the response or the clean-up.

Non-OCS-related spills <1,000 bbl occur regularly in coastal waters, particularly Louisiana waters.
Commercial shipping, the extensive fish and shellfish industry, and State offshore oil and gas activities
are all potential sources for the oil observed in State offshore waters. For spills <1,000 bbl, there are
many spills that are observed and reported but for which the source is unknown. These spills were
assumed to be related to OCS exploration and production activity in the preceding section. Further
discussion of these records and an estimate of the volume of oil released to coastal waters is provided in
Chapter 3.2.1.5.

Spill sizes are likely to be similar to those identified in Anderson and LaBelle (USDOI, BOEMRE,
2011a) for OCS spills. Ninety-six percent of spills are <1 bbl (average size = 0.05 bbl) and 98 percent of
spills are <10 bbl (average size for spills 1-9 bbl = 3 bbl).

3.1.1.7.4.7. Other Sources of Oil

Volatile organic components (VOC’s) present in the crude or refined hydrocarbons escape to the
atmosphere during all phases of production, transportation, and consumption. They are then deposited
into surface waters through wet and dry deposition and gas absorption. In both coastal and offshore areas,
the greatest amount of VOC release to the atmosphere is during the consumption of petroleum, and
sources include emissions during internal combustion, from power generating plants, and from industrial
manufacturing. In the offshore OCS, 8,400 bbl (1,200 tonnes) are released to the western GOM and
11,200 bbl (1,600 tonnes) are released to the eastern GOM (NRC, 2003). These totals include emissions
of VOC from petroleum consumption during from shore-based, coastal, and marine activities, which are
then transported and deposited in the offshore waters.
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On occasion, aircraft carry more fuel than they can safely land with so fuel is jettisoned into offshore
marine waters. The amount of 1,120 bbl (160 tonnes) per year was estimated for the combined offshore
western and eastern GOM.

Air pollution issues have prompted the USEPA to address the incomplete combustion of fuel and fuel
additives in two-stroke engines, including outboard engines, lawn mowers, chain saws, and jet skis. The
increased population in coastal areas uses an increased number of recreational water vessels such as
motor boats and jet skis. Oil in the Sea (NRC, 2003) was able to quantify losses of petroleum
hydrocarbons from recreational vessels to the coastal waters of the western and eastern GOM as 5,390 bbl
(770 tonnes per year).

3.1.1.8. Offshore Transport

3.1.1.8.1. Pipelines

Pipelines are the primary method used to transport a variety of liquid and gaseous products between
OCS production sites and onshore facilities around the GOM. A mature pipeline network exists in the
GOM to transport oil and gas production from the OCS to shore. There are currently 109 OCS-related
pipeline landfalls (pipelines that have at one time or another carried hydrocarbon product from the OCS)
in the Louisiana Coastal Area (LCA) (USDOI, MMS, 2007a; Table 3-13). Included in this number of
pipeline landfalls is a subset of 47 pipeline systems under DOT jurisdiction originating in Federal waters
and terminating onshore or in Louisiana State waters (Gobert, 2010; Figure 3-5). There are 69 OCS-
related pipelines that transition into Texas State lands or that make landfall onshore, many of which
switch back across this boundary (Figure 3-5). The BSEE and DOT share responsibility for pipeline
regulation on the OCS in the transition between Federal and State waters. The BSEE has jurisdiction
over producer-operated pipelines that extend upstream from the wellbore to the point downstream (the
last valve on production infrastructure) on the OCS at which responsibility transfers from a producing
operator to a transporting operator. The DOT’s jurisdiction lies with transporter-operated pipelines that
tend to be larger diameter trunk lines that service multiple facilities or pipeline tie-ins from offshore.

The OCS-related pipelines nearshore and onshore may merge with pipelines carrying materials
produced in State lands for transport to processing facilities or to connections with pipelines located
farther inland. At present, all gas production and >99 percent of oil production from the offshore GOM is
transported to shore by pipeline. Gas pipelines account for 62 percent of the total pipeline length
approved in deep water since 1990.

Natural gas transportation by means other than pipelines, for example as LNG, is possible, but is not
part of a WPA or CPA proposed action or the OCS Program scenario.

Newer installation methods have allowed the pipeline infrastructure to extend farther into deep water.
At present, the deepest pipeline in the Gulf is in water 2,700 m (8,858 ft) deep. More than 500 pipelines
reach water depths of 400 m (1,312 ft) or more, and over 400 of those pipelines reach water depths of
800 m (2,625 ft) or more. These technical challenges are described in more detail in Deepwater Gulf of
Mexico 2006: America’s Expanding Frontier (USDOI, MMS, 2006a).

Pipeline Installation and Maintenance

Pipelines constructed in water depths <200 ft (61 m) are potential snags for anchors and trawls, and
account for 62 percent of the total pipeline length in Federal waters. According to BSEE regulations
(30 CFR 250.1003(a)(1)), pipelines with diameters >8% inches that are installed in water depths <60 m
(197 ft) are to be buried to a depth of at least 3 ft (1 m) below the mudline. The regulations also provide
for the burial of any pipeline, regardless of size, if BSEE determines that the pipeline may constitute a
hazard to other uses of the OCS; in the GOM, BSEE has determined that all pipelines installed in water
depths <60 m (197 ft) must be buried. The purpose of these requirements is to reduce the movement of
pipelines by high currents and storms, to protect the pipeline from the external damage that could result
from anchors and fishing gear, to reduce the risk of fishing gear becoming snagged, and to minimize
interference with the operations of other users of the OCS. For lines 8%/ inches and smaller, a waiver of
the burial requirement may be requested and may be approved if the line is to be laid in an area where the
character of the seafloor will allow the weight of the line to cause it to sink into the sediments (self-
burial). For water depths <60 m (197 ft), any length of pipeline that crosses a fairway or anchorage in
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Federal waters must be buried to a minimum depth of 10 ft (3 m) below mudline across a fairway and a
minimum depth of 16 ft (5 m) below mudline across an anchorage area. Some operators voluntarily bury
these pipelines deeper than the minimum.

Where pipeline burial is necessary, a jetting sled will be used. Such sleds are mounted with high-
pressure water jets and pulled along the seafloor behind the pipelaying barge. The water jets are directed
downward to dig a trench; the sled guides the pipeline into the trench. Such an apparatus can jet pipe at
an average of 1.6 km/day (2 .0 mllday) The cross section of a typical jetted trench for the flowline
bundles would be about 4 m? (43 ft?); for deeper burial when crossing a fairway, the cross section would
be about 13 m? (140 ft%). The cross, section of a typical jetted trench for the export and interconnecting
export plpellnes Would be about 5 m?; for a pipeline trench crossing a fairway, the cross section would be
about 15 m? (161 ft?).

Jetting disperses sediments over the otherwise undisturbed water bottom that flanks the jetted trench.
The area covered by settled sediment and the thickness of the settled sediment depends upon variations in
bottom topography, sediment density, and currents. Newer installation methods have allowed the pipeline
infrastructure to extend to deeper water. At present, the deepest pipeline in the Gulf is in 2,700 m
(8,858 ft) water depth. More than 454 pipelines reach water depths of 400 m (1,312 ft) or more, and 331
of those reach water depths of 800 m (2,625 ft) or more.

The following information is largely from this Agency’s Deepwater Gulf of Mexico 2006: America’s
Expanding Frontier (UDSOI, MMS, 2006a). Pipeline installation activities in deepwater areas can be
difficult both in terms of route selection and construction. Depending on the location, the sea-bottom
surface can be extremely irregular and present engineering challenges (e.g., high hydrostatic pressure,
cold temperatures, and darkness, as well as varying subsurface and bottom current velocities and
directions). Rugged seafloor may cause terrain-induced pressures within the pipe that can be
operationally problematic, as the oil must be pumped up and down steep slopes. An uneven seafloor
could result in unacceptably long lengths of unsupported pipeline, referred to as “spanning,” which in turn
could lead to pipe failure from bending stress early in the life of the line. It is important to identify areas
where significant lengths of pipeline may go unsupported. Accurate, high-resolution geophysical
surveying becomes increasingly important in areas with irregular seafloor. Recent advances in surveying
techniques have significantly improved the capabilities for accurately defining seafloor conditions,
providing the resolution needed to determine areas where pipeline spans may occur. After analyzing
survey data, the operator chooses a route that minimizes pipeline length and avoids areas of seafloor
geologic structures and obstructions that might cause excessive pipe spanning, unstable seafloor, and
potential benthic communities.

The BSEE’s minimum cathodic protection design criteria for pipeline external corrosion protection is
20 years. For the most part, pipelines have a designed life span greater than 20 years and, if needed, can
be retrofitted to increase the life span. As for internal corrosion mitigation, operators are required to
monitor products transported through pipelines for corrosiveness. Based on the type of production, a
company then enhances the pipeline internal corrosion protection by injecting appropriate corrosion
inhibitors and monitoring effectiveness to prevent pipeline failures, thus extending the life of a pipeline.
It should be noted that different products have different corrosive characteristics. Should a pipeline need
to be replaced because of integrity issues, a replacement pipeline is installed or alternate routes are used to
transport the products, or a combination of the two. Besides replacement because of integrity issues, a
pipeline may also be required to be replaced as a result of storm or other damages. The BSEE estimates
that the overall pipeline replacement over the past few years is about 1 percent of the total installed.

The greater pressures and colder temperatures in deep water present difficulties with respect to
maintaining the flow of crude oil and gas through pipelines. Under these conditions, the physical and
chemical characteristics of the produced hydrocarbons can lead to the accumulation of gas hydrate,
paraffin, and other substances within the pipeline. These accumulations can restrict and eventually block
flow if not successfully prevented and/or abated. There are physical and chemical techniques that can be
applied to manage these potential accumulations. The leading strategy to mitigate these deleterious
effects is to minimize heat loss from the system by using insulation. Other measures include forcing
plunger-like “pigging” devices through the pipeline to scrape the pipe walls clean, and the continuous
injection of flow-assurance chemicals (e.g., methanol or ethylene glycol) into the pipeline system to
minimize the formation of flow-inhibiting substances. However, the great water depths of the OCS and
the extreme distance to shoreside facilities make these flow-assurance measures difficult to implement
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and can significantly increase the cost to produce and transport the product. Companies are continuously
looking for and developing new technologies such as electrically and water-heated pipelines and burial of
pipelines in deepwater for insulation purposes.

Long-distance transport of multiphase well-stream fluids can be achieved with an effectively
insulated pipeline. There are several methods to achieve pipeline insulation: pipe-in-pipe systems, which
included electrically and water-heated pipelines; pipe with insulating wrap material; and as previously
mentioned, buried pipelines where the soils act as an insulator. The design of all of these systems seeks a
balance between the high cost of the insulation, the intended operability of the system, and the acceptable
risk level. Such systems minimize the costs, revenue loss, and risks from the following:

e hydrate formation during steady state or transient flowing conditions;

e paraffin accumulation on the inner pipe wall that can result in pipeline plugging or
flow rate reductions;

o adverse fluid viscosity effects at low temperatures that lead to reduced hydraulic
performance or to difficulties restarting a cooled system after a short shut-in; and

e additional surface processing facilities required to heat produced fluids to aid in the
separation processes.

Formation of gas hydrates in deepwater operations is a well-recognized and potentially hazardous
operational problem in water depths >1,000 ft (300 m). Seabed conditions of high pressure and low
temperature become conducive to gas hydrate formation in deepwater. Gas hydrates are ice-like
crystalline solids formed by low-molecular-weight hydrocarbon gas molecules (mostly methane)
combining with produced water. The formation of gas hydrates is potentially hazardous because hydrates
can restrict or even completely block fluid flow in a pipeline, resulting in a possible overpressure
condition. The interaction between the water and gas is physical in nature and is not a chemical bond.
Gas hydrates are formed and remain stable over a limited range of temperatures and pressures.

Hydrate prevention is normally accomplished through the use of methanol, ethylene glycol, or tri-
ethylene glycol as inhibitors, and the use of insulated pipelines and risers. Chemical injection is
sometimes provided both at the wellhead and at a location within the well just above the subsurface safety
valve. Wells that have the potential for hydrate formation can be treated with either continuous chemical
injection or intermittent or “batch” injection. In many cases, batch treatment is sufficient to maintain well
flow. In such cases, it is necessary only to inject the inhibitor at well start-up, and the well will continue
flowing without the need for further treatment. In the event that a hydrate plug should form in a well that
is not being injected with a chemical, the remediation process would be to depressurize the pipelines and
inject the chemical. Hydrate formation within a gas line can be eliminated by dehydrating the gas with a
glycol dehydrating system prior to input of gas into the line. In the future, molecular sieve and membrane
processes may also be options for dehydrating gas. Monitoring of the dew point downstream of the
dehydration tower should take place on a continuous basis. In the event that the dehydration equipment is
bypassed because it may be temporarily out of service, a chemical could be injected to help prevent the
formation of hydrates if the gas purchaser agrees to this arrangement beforehand.

Hydrocarbon flows that contain paraffin or asphaltenes may begin to block pipelines as these
substances, which have relatively low melting points, form deposits on the interior walls of the pipe. To
help ensure product flow under these conditions, an analysis should be made to determine the cloud point
and hydrate formation point during normal production temperatures and pressures. To minimize the
formation of paraffin or hydrate depositions, wells can be equipped with a chemical injection system. If,
despite treatment within the well, it still becomes necessary to inhibit the formation of paraffin in a
pipeline, this can be accomplished through the injection of a solvent such as diesel fuel into the pipeline.

Clearance of pipeline interiors is carried out by “pigs.” Pigging is a term used to describe a
mechanical method of displacing a liquid in a pipeline or to clean accumulated paraffin from the interior
of the pipeline by using a mechanized plunger or pig. Paraffin is a waxy substance associated with some
types of liquid hydrocarbon production. The physical properties of paraffin are dependent on the
composition of the associated crude oil, and temperature and pressure. At atmospheric pressure, paraffin
is typically a semisolid at temperatures above about 100 °F (38 °C) and will solidify at about 50 °F
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(10°C). Paraffin deposits will form inside pipelines that transport liquid hydrocarbons and, if some
remedial action such as pigging is not taken, the deposited paraffin will eventually completely block all
fluid flow through the line. The pigging method involves moving a pipeline pig through the pipeline to
be cleaned. Pipeline pigs are available in various shapes and are made of various materials, depending on
the pigging task to be accomplished. A pipeline pig can be a disc or a spherical or cylindrical device
made of a pliable material such as neoprene rubber and having an outside diameter nearly equal to the
inside diameter of the pipeline to be cleaned. The movement of the pig through the pipeline is
accomplished by applying pressure from gas or a liquid such as oil or water to the back or upstream end
of the pig. The pig fits inside the pipe closely enough to form a seal against the applied pressure. The
applied pressure then causes the pig to move forward through the pipe. As the pig travels through the
pipe, it scrapes the inside of the pipe and sweeps any accumulated contaminants or liquids ahead of it. In
deepwater operations, pigging will be used to remove any paraffin deposition in the pipelines as a normal
part of production operations. Routine pigging will be required of oil sale lines at frequencies determined
by production rates and operating temperatures. The frequency of pigging could range from several times
a week to monthly or longer, depending on the nature of the produced fluid. In cases where paraffin
accumulation cannot be mitigated, extreme measures can be taken in some cases such as coil tubing entry
into a pipeline to allow washing (dissolving) of paraffin plugs. If that fails, then it could result in having
to replace a pipeline.

Pipeline Landfalls

Up to one (i.e., 0-1) new pipeline landfall is projected per OCS lease sale (USDOI, MMS, 2007a,
p. 1). The BOEM anticipates that pipelines from most of the new offshore production facilities will tie in
to the existing pipeline infrastructure offshore or in State waters, which will result in few new pipeline
landfalls. See Chapter 3.1.2.1.6 for a further discussion of pipeline landfalls. Production from a WPA or
CPA proposed action will contribute to the capacity of existing and future pipelines and pipeline landfalls.
According to BSEE regulations (30 CFR 250.1003(a)(1)), pipelines with diameters >8% in (22 cm) that
are installed in water depths <60 m (200 ft) are to be buried to a depth of at least 3 ft (1 m) below
mudline. The regulations also provide for the burial of any pipeline, regardless of size, if BSEE
determines that the pipeline may constitute a hazard to other uses of the OCS in the GOM. The BSEE has
determined that all pipelines installed in water depths <60 m (200 ft) must be buried. The purposes of
these requirements are to (1) reduce the movement of pipelines during high sea states by storm currents
and waves, (2) protect the pipeline from the external damage that could result from anchors and fishing
gear, (3) reduce the risk of fishing gear becoming shagged, and (4) minimize interference with the
operations of other users of the OCS. Where pipeline burial is necessary, a jetting sled would be used.
Jetting disperses sediments over the otherwise undisturbed water bottom that flanks the jetted trench. The
area covered by settled sediment and the thickness of the settled sediment depends upon variations in sea
bottom grain size, bottom topography, sediment density, and currents. Sediment displacement due to
pipeline burial is further explained in Chapter 3.1.1.3.2.2.

WPA Proposed Action Scenario (Typical Sale): The BOEM projects 237-554 km (147-344 mi) of
new pipelines as a result of a WPA proposed action (Table 3-2). For a WPA proposed action, about
30-32 percent of the new pipeline length would be in water depths <60 m (197 ft), requiring burial. For a
WPA proposed action, 0-1 new pipeline landfalls are projected.

CPA Proposed Action Scenario (Typical Sale): The BOEM projects 628-1,870 km (390-1162 mi) of
new pipelines as a result of a CPA proposed action (Table 3-3). For a CPA proposed action, about
31-34 percent of the new pipeline length would be in water depths <60 m (197 ft), requiring burial. For a
CPA proposed action, 0-1 new pipeline landfalls are projected.

OCS Program Cumulative Scenario (WPA, CPA, and EPA). The BOEM projects 30,428-69,749 km
(18,907-43,340 mi) of new pipelines as a result of the WPA, CPA and EPA proposed lease sales and all
activity associated with previous lease sales (Table 3-4). About 30-34 percent of the new pipeline length
would be in water depths <60 m (197 ft), requiring burial. For the OCS Program, which includes
proposed lease sales in the WPA, CPA and EPA, 0-12 new pipeline landfalls are projected.

The length of new pipelines was estimated using the amount of production, the number of structures
projected as a result of a proposed action, and the location of the existing pipelines. The range in length
of pipelines projected is because of the uncertainty of the location of new structures, which existing or
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proposed pipelines would be used, and where they tie in to existing lines. Many factors would affect the
actual transport system, including company affiliations, amount of production, product type, and system
capacity.

Note that offshore and onshore impact-producing factors and scenarios associated with an EPA
proposed action, i.e., a typical sale that would result from the proposed lease sales within the EPA, as well
as OCS Program activity resulting from past and future leases sales in the EPA, will be disclosed in a
subsequent EIS.

3.1.1.8.2. Barges

The capacity of oil barges used offshore can range from 5,000 to 80,000 bbl. Barges transporting oil
may remain offshore for as long as 1 week while collecting oil; each round trip is assumed to be 5 days.

It is assumed that barging will continue to account for <1 percent of the oil transported for the entire
OCS Program and the WPA and CPA proposed actions. Tables 3-2, 3-3, and 3-4 provide the
percentages of oil barged to shore by subarea for the proposed actions (typical sales) and the OCS
Program.

The barging of oil from offshore facilities located in the GOM has been reduced significantly
compared with the 2005 statistics. Barging continues to represent a very small portion of the total volume
of oil being transported from the GOM to shore. In 2010, that portion was 0.13 percent of the total
volume. The total volume of oil barged in 2010 was approximately 59 percent less than was barged in
2005, while the total oil production increased by approximately 22 percent.

The number of active barging systems has also been reduced from approximately eight systems in
2005 to currently four systems. In 2010, there were 17 offshore locations that were approved to barge oil.
Of these locations, 11 barged oil at some point during the year. The remaining six locations did not report
any oil volumes for the entire year of 2010.

In 2010, all but one of the “active” offshore barging locations was located in the CPA. The locations
east of the Mississippi River accounted for roughly 74 percent of the total barged volume. Likewise, the
locations located west of the Mississippi River accounted for the remaining 26 percent. In 2010, there
was only one approved barging location located in the WPA, and this location had minimal barging
activity.

3.1.1.8.3. Oil Tankers

Shuttle tanker transport of Gulf of Mexico OCS-produced oil in a purpose-built FPSO system has not
yet occurred; however, Petrobras had planned the Cascade-Chinook fields’ first production from an FPSO
and shuttle tanker system in mid-2010. However, delays following the DWH event has made scheduling
difficult to predict. An FPSO was approved in March 2011, and there is one FPSO system ready to
operate in the deepwater Gulf. Tankering related to FPSO systems is projected for some future OCS
operations located in deep water beyond the existing pipeline network. The FPSQO’s store crude oil in
tanks in the hull of the vessel and periodically offload the crude to shuttle tankers or oceangoing barges
for transport to shore. The FPSO’s may be used to develop marginal oil fields or used in areas remote
from the existing OCS pipeline infrastructure, especially development in the Lower Eocene Wilcox trend
(Walker Ridge leasing area) that is far from most existing pipeline networks. As a result of the WPA and
CPA proposed actions, the use of FPSQ’s and shuttle tankering are only projected in water depths >800 m
(2,625 ft). Shuttle tankers would be used to transport crude oil from FPSO production systems to Gulf
Coast refinery ports or to offshore deepwater ports such as the Louisiana Offshore Qil Port. The shuttle
tanker design and systems would be in compliance with USCG regulations. Under the Jones Act and
OPA requirements, shuttle tankers would be required to be double hulled. In the Gulf, the maximum size
of shuttle tankers is limited primarily by the 34- to 47-ft (10- to 14-m) water depths. Because of these
depth limitations, shuttle tankers are likely to be 500,000-550,000 bbl in cargo capacity.

Offloading operations involve the arrival, positioning, and hook-up of a shuttle tanker to the FPSO.
Shuttle tankers could maintain their station during FPSO offloading operations using several techniques.
These include side-by-side mooring to the FPSO, use of a hawser mooring system with or without
thruster assist, or by use of a dynamic positioning system that maintains the vessel’s station by use of
thrusters rather than mooring lines. Hawser mooring systems used in a tandem offloading configuration
is the most likely configuration for FPSO offloading operations in the GOM. Offloading would occur at
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an average rate 50,000 barrels per hour. During the FPSO offloading procedure, the shuttle tanker would
continue to operate its engines in an idle mode so that any necessary maneuvers of the vessel could be
promptly executed.

Tandem offloading would occur under maximum wave height limitations of 3.5 m (11.5 ft) for hook
up/connection and 4.5 m (14.8 ft) for disconnect. These wave height limitations are currently being used
in the North Sea. Hook-up is accomplished by the use of a retractable hose and a messenger line that is
fired from the FPSO to the shuttle tanker via compressed air. The hawser and hose(s) are then pulled over
to the shuttle tanker and connected. Cargo oil would be offloaded to the shuttle tanker using the FPSQO’s
main cargo pumps, with oil being routed through a deck line to a stern offloading station, and then
through a floating hose to the midship loading manifold of the tanker. Safety features, such as marine
break-away offloading hoses and emergency shut-off valves, will be incorporated in order to minimize
the potential for, and size of, an oil spill. In addition, weather and sea-state limitations will be established
to further ensure that hook-up and disconnect operations will not lead to accidental oil release. A vapor
recovery system between the FPSO and shuttle tanker will be employed to minimize release of fugitive
emissions from cargo tanks during offloading operations.

To develop a scenario for analytical purposes, the following assumptions are made regarding future
OCS oil transportation by shuttle tanker:

e advances in pipelaying technology will keep pace with the expansion of the oil
industry into the deeper waters of the Gulf beyond the continental slope;

o all produced gas will be piped;
o tankering will not occur from operations on the continental shelf;

o tankering will only take place from marginal fields or fields in areas remote from the
existing OCS pipeline infrastructure; and

o offloading frequency for an FPSO would be once every 3 days during peak
production.

The number of shuttle tanker trips to port in a given year is primarily a function of the FPSO
production rate and the capacity of supporting shuttle tankers. Considering an FPSO operating at a peak
production rate of 150,000 bbl/day, supported by shuttle tankers of 500,000-bbl capacity, offloading
would occur once every 3.3 days. This would equate to a 54.75-MMbbl production with 110 offloading
events and shuttle tanker transits to Gulf coastal or offshore ports annually per FPSO.

The FPSO systems are suitable for the light and intermediate oils of the GOM, as well as heavier oil,
such as the heavy oil Brazil plans to produce offshore in deep water. The number of shuttle-tanker trips
to port in a given year is primarily a function of the FPSO production rate and the capacity of supporting
shuttle tankers.

WPA Proposed Action Scenario (Typical Sale): The BOEM projects 0-1 FPSO systems could result
from a WPA proposed action.

CPA Proposed Action Scenario (Typical Sale): The BOEM projects 0-1 FPSO systems could result
from a CPA proposed action.

OCS Program Cumulative Scenario (WPA, CPA, and EPA): The BOEM projects 0-6 FPSO systems
could result from the OCS Program. Zero to one systems are projected within the WPA and 0-5 systems
are projected within the CPA.

Note that offshore and onshore impact-producing factors and scenarios associated with an EPA
proposed action, i.e., a typical sale that would result from the proposed lease sales within the EPA, as well
as OCS Program activity resulting from past and future leases sales in the EPA, will be disclosed in a
subsequent EIS.

3.1.1.8.4. Service Vessels

Service vessels are one of the primary modes of transporting personnel between service bases and
offshore platforms, drilling rigs, derrick barges, and pipeline construction barges. In addition to offshore
personnel, service vessels carry cargo (i.e., freshwater, fuel, cement, barite, liquid drilling fluids, tubulars,
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equipment, and food) offshore. A trip is considered the transportation from a service base to an offshore
site and back, in other words a round trip. Based on BOEM calculations, each vessel makes an average of
eight round trips per week for 42 days in support of drilling an exploration well and six round trips per
week for 45 days in support of drilling a development well. A platform in shallow water (<400 m;
1,312 ft) is estimated to require one vessel trip every 10 days over its 25-year production life. A platform
in deep water (>1,000 ft; 305 m) is estimated to require one vessel trip every 1.75 days over its 25-year
production life. All trips are assumed to originate from the designated service base.

WPA Proposed Action Scenario (Typical Sale): A WPA proposed action is estimated to generate
64,000-74,000 service-vessel trips over the 40-year period (Table 3-2) or 1,600-1,850 trips annually.
Table 3-14 indicates over 1.12 million service-vessel trips occurred on Federal navigation channels,
ports, and OCS-related waterways in 2009. The number of service-vessel trips projected annually for a
WPA proposed action would represent <1 percent of the total annual traffic on these OCS-related
waterways.

CPA Proposed Action Scenario (Typical Sale): A CPA proposed action is estimated to generate
94,000-168,000 service-vessel trips over the 40-year period (Table 3-3) or 1,600-4,200 trips annually.
Table 3-14 indicates over 1.12 million service-vessel trips occurred on Federal navigation channels,
ports, and OCS-related waterways in 2009. The number of service-vessel trips projected annually for a
CPA proposed action would represent <1 percent of the total annual traffic on these OCS-related
waterways.

OCS Program Scenario: The BOEM estimates the OCS Program would generate 3,310,000-
4,382,000 service-vessel trips over the 40-year period (Table 3-4) or 82,750-109,550 trips annually.
Table 3-14 indicates over 1.12 million service-vessel trips occurred on Federal navigation channels,
ports, and OCS-related waterways in 2009.

Note that offshore and onshore impact-producing factors and scenarios associated with an EPA
proposed action, i.e., a typical sale that would result from the proposed lease sales within the EPA, as well
as OCS program activity resulting from past and future leases sales in the EPA, will be disclosed in a
subsequent EIS.

3.1.1.8.5. Helicopters

Helicopters are one of the primary modes of transporting personnel between service bases and
offshore platforms, drilling rigs, derrick barges, and pipeline construction barges. Helicopters are
routinely used for normal crew changes and at other times to transport management and special service
personnel to offshore exploration and production sites. In addition, equipment and supplies are
sometimes transported. An operation is considered a take off and landing.

Deepwater operations require helicopters that travel farther and faster, carry more personnel, are all-
weather capable, and have lower operating costs. There are several issues of concern for the helicopter
industry’s future. Since the tasks the offshore helicopter industry provides are the same tasks supply
vessels provide, they are competition for one another. Fast boats are beginning to erode the helicopter
industry’s share of the offshore transportation business, particularly in shallow water. The exploration
and production industry is outsourcing more and more operations to oil-field support companies who are
much more cost conscious and skeptical about the high cost of helicopters. Another consideration for the
helicopter industry is new technology such as subsea systems. These systems decrease the number of
platforms and personnel needed offshore, therefore reducing the amount of transportation needed.

To meet the demands of deepwater activities, the offshore helicopter industry is purchasing new
helicopters that travel farther and faster, carry more personnel, are all-weather capable, and have lower
operating cost. Also, instead of running their own fleets, oil and gas companies are increasingly
subcontracting all helicopter support to independent contractors who are very cost conscious. The
number of helicopters operating in the GOM is expected to decrease in the future, and helicopters that do
operate are expected to be larger and faster.

The WPA and CPA proposed actions and OCS Program scenarios below use the current level of
activity as a basis for projecting future helicopter operations. Helicopters are one of the primary modes of
transporting personnel between service bases and offshore platforms, drilling rigs, derrick barges, and
pipeline construction barges. Helicopters are routinely used for normal crew changes and at other times
to transport management and special service personnel to offshore exploration and production sites. In
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addition, equipment and supplies are sometimes transported by helicopter. The Federal Aviation
Administration (FAA) regulates helicopter flight patterns. Because of noise concerns, FAA Circular
91-36C encourages pilots to maintain higher than minimum altitudes near noise sensitive areas.
Corporate policy (for all helicopter companies) states that helicopters should maintain a minimum altitude
of 700 ft (213 m) while in transit offshore and 500 ft (152 m) while working between platforms and
drilling rigs. When flying over land, the specified minimum altitude is 1,000 ft (305 m) over unpopulated
areas and coastlines, and 2,000 ft (610 m) over populated areas and sensitive areas including national
parks, recreational seashores, and wildlife refuges. In addition, guidelines and regulations issued by
NMFS under the authority of the Marine Mammal Protection Act include provisions specifying helicopter
pilots to maintain an altitude of 1,000 ft (305 m) within 100 yd (91 m) of marine mammals.

According to the Helicopter Safety Advisory Conference (2010), from 1996 to 2010, helicopter
operations (take offs and landings) in support of Gulfwide OCS operations have averaged, annually, about
1.4 million operations, 3.0 million passengers, and 400,000 flight hours. There has been a decline in
helicopter operations from 1,668,401 in 1996 to 1,397,508 in 2009 and 938,690 in 2010 (Helicopter
Safety Advisory Conference, 2010).

WPA Proposed Action Scenario: There are 290,000-605,000 helicopter trips projected over the
40-year period for a WPA proposed action (Table 3-2), or 7,250-15,125 trips annually.

CPA Proposed Action Scenario: There are 696,000-1,815,000 helicopter trips projected over the
40-year period for a CPA proposed action (Table 3-3), or 17,400- 45,375 trips annually.

OCS Program Cumulative Scenario: The BOEM projects 28-56 million helicopter trips for the OCS
Program for the years 2012-2051 (Table 3-4). This equates to an average rate of 700,000-1,400,000
operations annually.

Note that offshore and onshore impact-producing factors and scenarios associated with an EPA
proposed action, i.e., a typical sale that would result from the proposed lease sales within the EPA, as well
as OCS program activity resulting from past and future leases sales in the EPA, will be disclosed in a
subsequent EIS.

3.1.1.9 Safety Issues

3.1.1.9.1. Hydrogen Sulfide and Sulfurous Petroleum

Sulfur may be present in oil as elemental sulfur, within gas as H,S, or within organic molecules, all
three of which vary in concentration independently. Safety and infrastructure concerns include the
following: irritation, injury, and lethality from leaks; exposure to sulfur oxides produced by flaring;
equipment and pipeline corrosion; and outgassing and volatilization from spilled oil.

Sour oil and gas occur sporadically throughout the Gulf of Mexico OCS, primarily off the Louisiana,
Mississippi, and Alabama coasts. Sour hydrocarbon tends to originate in carbonate source or reservoir
rocks that may not have abundant clay minerals that serve as a binder for elemental sulfur. If not bound
in clay minerals, it remains free and can become a part of any hydrocarbon produced or sourced from that
rock.

Deep gas reservoirs on the GOM continental shelf are likely to have high corrosive content, including
H,S. There is some evidence that petroleum from deepwater areas may be sulfurous, but exploration
wells have not identified deepwater areas that are extraordinarily high in H,S concentration.

The BOEM reviews all exploration and development plans in the Gulf of Mexico OCS for the
possible presence of H,S in the area(s) identified for exploration and development activities. Activities
determined to be associated with a presence of H,S are subjected to further review and requirements.
Federal regulations at 30 CFR 250.490 require all lessees, prior to beginning exploration or development
operations, to request a classification of the potential for encountering H,S. The classification is based on
previous drilling and production experience in the areas surrounding the proposed operations, as well as
other factors.

All operators on the OCS involved in production of sour gas or oil (i.e., >20 ppm) are also required to
file an H,S Contingency Plan. This plan lays out procedures to ensure the safety of the workers on the
production facility. In addition, all operators are required under 30 CFR 250.107 to adhere to the
National Association of Corrosion Engineers’ (NACE) Standard Material Requirements—Methods for
Sulfide Stress Cracking and Stress Corrosion Cracking Resistance in Sour Oilfield Environments (NACE
MRO0175-2003) (NACE, 2003) as best available and safest technology. These engineering standards
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preserve the integrity of infrastructure through specifying equipment to be constructed of materials with
metallurgical properties that resist or prevent sulfide stress cracking and stress corrosion cracking in the
presence of sour gas. This Agency issued a final rule (30 CFR 250.490; Federal Register, 1997a)
governing requirements for preventing hydrogen sulfide releases, detecting and monitoring hydrogen
sulfide and sulfur dioxide, protecting personnel, providing warning systems and signage, and establishing
requirements for hydrogen sulfide flaring and venting.

3.1.1.9.2. Shallow Hazards

The type of high-resolution seismic surveys that are deployed to collect the data used for shallow
hazards analyses are described in Chapter 3.1.1.2.1.

Shallow hazard assessments are required by 30 CFR 550.214 and 30 CFR 550.244; NTL 2008-G05,
“Shallow Hazards Program,” explains the requirements for these surveys and their reports. Included in
shallow hazard assessment is a structural and stratigraphic interpretation of seismic data to qualitatively
delineate abnormal pressure zones, shallow free gas, seafloor instability, shallow waterflow, and gas
hydrates.

The objective of the shallow hazard assessment is to identify, map, and delineate seafloor, shallow
subsurface geologic features, and man-caused obstructions that may impact proposed oil and gas
operations, which include the following:

o seafloor geologic hazards such as fault scarps, gas vents, unstable slopes, and reefs;

e shallow subsurface geologic hazards such as faults, gas hydrates and gas-charged
sediments, buried channels, and abnormal pressure zones; and

e synthetic hazards such as pipelines, wellheads, shipwrecks, military ordnance
(offshore disposal sites), and debris from oil and gas operations.

The shallow hazards survey is also used to identify and map geologic features in the vicinity of
proposed wells, platforms, anchors and anchor chains, mounds or knolls, acoustic void zones, gas- or oil-
charged sediments, or seeps associated with surface faulting that may be indicative of ocean-bottom
chemosynthetic communities.

Since 1987, operators have reported shallow waterflow events to this Agency. These events are a
phenomenon encountered in water depths exceeding 600 ft (183 m). Reported waterflows are between a
few hundred feet to more than 4,000 ft (1,219 m) below the seafloor. Water flowing up and around the
well casing and annulus may deposit sand or silt on the seafloor within a few hundred feet of the
wellhead. Although in most cases there is no gas content in the waterflow, in these water depths a stream
of gas bubbles may form frozen gas hydrates at the sea bottom and on flat surfaces of seafloor drilling
equipment. Shallow waterflows can result from buried channels filled with more permeable sediment.
Abnormally pressured shallow sands may result from either rapid slumping or rotating faults or from
reworked cut-and-fill channels sealed by impermeable mud or clay. In rare cases, hydrates below the
mudline could be a source of shallow waterflow by melting down hydrates during oil production.
Shallow waterflow events can cause additional expenditure of time and money for the driller to maintain
well control and can lead to drilling difficulty up to and including a decision to permanently plug and
abandon the well. Unanticipated shallow hazards can lead to downhole pressure kicks that range from
minor and controllable to significant and uncontrollable; up to and including a serious blowout condition.

3.1.1.9.3. New and Unusual Technology

Technologies continue to evolve to meet the technical, environmental, and economic challenges of
deepwater development. This Agency prepared a programmatic EA to evaluate potential effects of
deepwater technologies and operations (USDOI, MMS, 2000). As a supplement to the EA, this Agency
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 deepwater (Regg et al., 2000). The EA and
technical papers were used in the preparation of this EIS.
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The operator must identify new or unusual technology (NUT) in exploration and development plans.
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 BOEM 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 Gulfwide 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 Gulf of Mexico OCS waters. Having no
operational history, they have not been assessed by BOEM through technical and environmental reviews.
New technologies may be outside the framework established by BOEM regulations and, thus, their
performance (safety, environmental protection, efficiency, etc.) has not been studied by BOEM. 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 if an operator
wishes to deploy it.

The BOEM 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 for which BOEM
does not have sufficient information to determine its potential impacts to the environment. In this later
case, BOEM 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 BOEM’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 BOEM 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 BOEM regulation must be fully described and justified
before it would be approved for use. For BOEM to grant alternative compliance or departure approval,
the operator must demonstrate an equivalent or improved degree of protection as specified in 30 CFR
550.141. Comparative analysis with other approved systems, equipment, and procedures is one tool that
BOEM uses to assess the adequacy of protection provided by alternative technology or operations.
Actual operational experience is necessary with alternative compliance measures before BOEM would
consider them as proven technology.

In addition to new and unusual technology for drilling, as a result of the DWH event, many
technologies or applications were developed in attempting to stop the spill and cap the well. The NTL
2010-N10, “Statement of Compliance with Applicable Regulations and Evaluation of Information
Demonstrating Adequate Spill Response and Well Containment Resources,” applies to operators
conducting operations using subsea BOP’s or surface BOP’s on floating facilities. The BOEM will assess
whether each lessee has submitted adequate information demonstrating that it has access to and can
deploy surface and subsurface containment resources that would be adequate to promptly respond to a
blowout or other loss of well control. Containment resources could consist of, but are not limited to,
subsea containment and capture equipment including containment domes and capping stacks, subsea
utility equipment including hydraulic power, hydrate control, and dispersion injection equipment.

3.1.1.10. Decommissioning and Removal Operations

During exploration, development, and production operations, the seafloor around activity sites within
a proposed lease sale area becomes the repository of temporary and permanent equipment and structures.
In compliance with Section 22 of this Agency’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), lessees are required to remove all seafloor obstructions from their leases within 1 year of lease
termination or relinquishment. These regulations require lessees to sever bottom-founded structures and
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their related components at least 5 m (15 ft) below the mudline to ensure that nothing would be exposed
that could interfere with future lessees and other activities in the area. The structures are generally
grouped into two main categories depending upon their relationship to the platform/facilities (piles,
jackets, caissons, templates, mooring devises, etc.) or the well (i.e., wellheads, casings, casing stubs, etc.).

There are possible exemptions to the one-year deadline, including the exemptions stated in
Section 388 of the EPAct. 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.

A varied assortment of severing devices and methodologies has been designed to cut structural targets
during the course of decommissioning activities. These devices are generally grouped and classified as
either nonexplosive or explosive, and they can be deployed and operated by divers, ROV’s, or from the
surface. Which severing tool the operators and contractors use takes into consideration the target size and
type, water depth, economics, environmental concerns, tool availability, and weather conditions.

Nonexplosive severing tools are used on the OCS for a wide array of structure and well
decommissioning targets in all water depths. Based on 10 years of historical data (1994-2003),
nonexplosive severing is employed exclusively on about 58 (~37%) removals per year (USDOI, MMS,
2005). Since many decommissionings use both explosive and nonexplosive technologies (prearranged or
as a backup method), the number of instances may be much greater. Common nonexplosive severing
tools consist of abrasive cutters (e.g., sand cutters and abrasive water jets), mechanical (carbide) cutters,
diver cutting (e.g., underwater arc cutters and the oxyacetylene/oxy-hydrogen torches), and diamond wire
cutters.

With the exception of minor air and water quality concerns (i.e., exhaust from support equipment and
toxicity of abrasive materials), nonexplosive severing tools generally cause little to no environmental
impacts; therefore, there are very few regulations regarding their use. However, the use of nonexplosive
cutters leads to greater human health and safety concerns, primarily because (1) divers are often required
in the methodology (e.g., torch/underwater arc cutting and external tool installation and monitoring),
(2) more personnel are required to operate them (increasing their risks of injury in the offshore
environment), (3) lower success rates require that additional cutting attempts be made, and (4) the cutters
can only sever one target at a time; taking on average 30 minutes to several hours for a complete cut
(USDOI, MMS, 2005). The last two items are often hard to quantify and assign risks to the cutters, but
the main principle is that there is a linear relationship between the length of time any offshore operation is
staged and on-site (exposure time) and the potential for an accident to occur (Twachtman Snyder & Byrd,
Inc. and Louisiana State University, Center for Energy Studies, 2004). Therefore, even if there are no
direct injuries or incidents involving a diver or severing technicians, the increased “exposure time”
needed to successfully sever all necessary targets could result in unrelated accidents involving other
barge/vessel personnel.

Explosive severance tools can be deployed on almost all structural and well targets in all water
depths. Historically, explosive charges are used in about 98 (~63%) decommissioning operations
annually (USDOI, MMS, 2005), often as a back-up cutter when other methodologies prove unsuccessful.
Explosives work to sever their targets by using (1) mechanical distortion (ripping), (2) high-velocity jet
cutting, and (3) fracturing or “spalling.”

Mechanical distortion is best exhibited with the use of explosives such as standard and configured
bulk charges. If the situation calls for minimal distortion and an extremely clean severing, most
contractors rely upon the jet-cutting capabilities of shaped charges. In order to “cut” with these
explosives, the specialized charges are designed to use the high-velocity forces released at detonation to
transform a metal liner (often copper) into a thin jet that slices through its target. The least used method
of severing currently in use on the Gulf of Mexico OCS is fracturing, which uses a specialized charge to
focus pressure waves into the target wall and use refraction forces to spall or fracture the steel on the
opposing side (NRC, 1996).

This Agency first addressed removal operations and the potential impacts of severing methodologies
(nonexplosive/explosive tools) in a programmatic EA prepared in 1987 (USDOI, MMS, 1987). The
scope of the decommissioning activities analyzed in the document was limited to traditional, bottom-
founded structures (i.e., well protectors, caissons, and jacketed platforms) and did not address well
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abandonment operations; activities similar in nature, but monitored and reported according to a separate
section of the OCSLA regulations. In addition, since the majority of removal operations took place in
water depths less than 200 m (656 ft), only the shelf areas of the CPA/WPA were addressed by the
proposed actions.

In 1988, this Agency requested a “generic” consultation from NMFS pursuant to Section 7 of the
Endangered Species Act concerning potential impacts on endangered and threatened species associated
with explosive-severance activities conducted during structure-removal operations. Much like the
Programmatic EA, the consultation’s “generic” Biological Opinion (BiO) was limited to the best
scientific information available and concentrated primarily on the majority of structure removals (water
depths <200 m [656 ft]). 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 NMFS 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, this Agency formally
requested that NMFS amend the 1988 BiO to establish a minimum charge size of 5 Ib. The NMFS’s
Southeast Regional Office subsequently addressed explosive charges <5 Ib in a separate, informal BiO.
The October 2003 “de-minimus” BiO waives several mitigating measures of the “generic” 1988 BiO (i.e.,
aerial observations, 48-hour predetonation observer coverage, onsite NOAA personnel, etc.), reduces the
potential impact zone from 3,000 ft to 700 ft (914 m to 213 m) and gives the operators/severing
contractors the opportunity to conduct their own observation work.

In 1989, API petitioned NMFS under Subpart A of the Marine Mammal Protection Act 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 NMFS 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 mitigating measures similar to those listed in
the 1988 ESA Consultation requirements for sea turtles. After the regulations expired in November 2000,
NMFS and this Agency advised operators to continue following the guidelines and mitigating measures
of the lapsed subpart pending a new petition and subsequent regulations. At industry’s prompting, NMFS
released Interim regulations in August 2002, which expired on February 2, 2004. Operators have
continued to follow the Interim conditions until NMFS promulgates new regulations.

This Agency prepared a Programmatic EA, Structure-Removal Operations on the Gulf of Mexico
Outer Continental Shelf (USDOI, MMS, 2005), 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 GOM. The activities analyzed in the Programmatic EA include vessel and equipment
mobilization, structure preparation, nonexplosive- and explosive-severance activities, post-severance
lifting and salvage, and site-clearance verification. The impact-producing factors of structure removals
considered in the Programmatic EA include seafloor disturbances, air emissions and water discharges,
pressure and acoustic energy from explosive detonations, and space-use conflicts with other OCS users.
No potentially significant impacts were identified for air and water quality; marine mammals and sea
turtles; fish, benthic, and archaeological resources; or other OCS pipeline, navigation, and military uses.
On the basis of this Programmatic EA, this Agency determined that an EIS was not required and prepared
a Finding of No Significant Impact.

In water depths >800 m (2,625 ft), OCS regulations would offer the lessees the option to avoid the
jetting by requesting alternate removal depths for well abandonments (30 CFR 250.1716(b)(3)) and
facilities (30 CFR 250.1728(b)(3)). Above mudline cuts would be allowed with reporting requirements
on the remnant’s description and height off of the seafloor to BOEM—data necessary for subsequent
reporting to the U.S. Navy. In some cases, industry has indicated that it could use the alternate removal
depth options, coupled with quick-disconnect equipment (i.e., detachable risers, mooring disconnect
systems, etc.) to fully abandon in-place wellheads, casings, and other minor, subsea equipment in deep
water without the need for any severing devices.

After bottom-founded objects are severed and the structures are removed, operators are required to
verify that the site is clear of any obstructions that may conflict with other uses of the OCS. The
NTL 98-26, “Minimum Interim Requirements for Site Clearance (and Verification) of Abandoned Oil and
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Gas Structures in the GOM,” provides the requirements for site clearance. The lessee must develop, and
submit to the BOEM for approval, a procedural plan for the site clearance verification procedures. For
platform and caisson locations in water depths of <91 m (300 ft), the sites must be trawled over
100 percent of the designated area in two directions (i.e., N-S and E-W). Individual well-site clearances
may use high-frequency (500 kHz) sonar searches for verification. Site-clearance verification must take
place within 60 days after structure-removal operations have been conducted.

WPA and CPA Proposed Action Scenarios: Tables 3-2 and 3-3 show platform removals by water-
depth subarea as a result of the proposed actions. Of the 14-22 production structures estimated to be
removed as a result of a WPA proposed action, 7-13 production structures (installed landward of the
800-m isobath) are likely to be removed using explosives. Of the 32-61 production structures estimated
to be removed as a result of a CPA proposed action, 20-40 production structures (installed landward of
the 800-m isobath) are likely to be removed using explosives. It is anticipated that multiple
appurtenances will not be removed from the seafloor if placed in waters exceeding 800 m (2,625 ft). An
estimate of the well stubs and other various subsea structures that may be removed using explosives is not
possible at this time.

OCS Program Scenario: Tables 3-4, 3-5, and 3-6 show platform removals by water-depth subarea
for the total OCS Program and by planning area. Of the 233-350 production structures estimated to be
removed from the WPA during 2012-2051, 160-241 production structures (installed landward of the
800-m isobath) are likely to be removed using explosives. Of the 1,046-1,485 production structures
estimated to be removed from the CPA during 2012-2051, 988-1,406 production structures (installed
landward of the 800-m isobath) are likely to be removed using explosives.

Note that offshore and onshore impact producing factors and scenarios associated with an EPA
proposed action, i.e., a typical sale that would result from the proposed lease sales within the EPA, as well
as OCS Program activity resulting from past and future leases sales in the EPA, will be disclosed in a
subsequent EIS.

3.1.2. Coastal Impact-Producing Factors and Scenario

3.1.2.1. Coastal Infrastructure

The following sections discuss coastal impact-producing factors and provide scenario projections for
onshore coastal infrastructure that may potentially result from a single WPA or CPA proposed action in
the 2012-2017 5-Year Program. This discussion describes the potential need for new facility construction
and expansions of existing ones. Detailed descriptions of the baseline affected environment for land use
and coastal infrastructure in the WPA and CPA are provided in Chapters 4.1.1.1.20.1.1 and
4.2.1.1.23.1.1, respectively.

Oil and gas exploration, production, and development activities on the OCS are supported by an
expansive onshore infrastructure industry that includes large and small companies providing a wealth of
services from construction facilities, service bases, and waste disposal facilities to crew, supply, and
product transportation, as well as processing facilities. The oil and gas industry supports thousands of
jobs; its direct and indirect economic impacts ripple through the Gulf Coast economy. The OCS related
infrastructure is a longstanding feature of these regional economies. This infrastructure has been
developed over many decades, and it is an extensive and mature system that provides support for offshore
activities.

The extensive presence of this coastal infrastructure is the result of long-term industry trends. Its
presence is not subject to rapid fluctuations. In this context, the potential for new facilities and expansion
at existing facilities depends foremost on the OCS activity levels, which have been somewhat depressed
since the DWH event and the subsequent drilling suspensions. The scenario projections outlined below
reflect the already well-established industrial infrastructure in the GOM regions and reduced OCS activity
levels.

Chapter 4.1 addresses incomplete or unavailable information, including that related to or as a result
of the DWH event. Infrastructure projections reflect long-term industry trends, and any changes to these
trends that might be due to the DWH event cannot be determined from the limited post-DWH data
available at the time this EIS was prepared. However, any changes that do occur are likely to be
temporary, and the data that are available indicate that any DWH effects will most likely temporarily
reduce the level of industry activity.
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The BOEM makes conservative infrastructure scenario estimates; a projection of between 0 and 1 is
more likely to be 0 than 1. These scenario estimates have become more conservative in the aftermath of
the DWH event. The BOEM will continue to collect new data and to monitor changes in infrastructure
demands in order to support scenario projections that reflect current and future industry conditions.

The coastal impacting factors most likely to affect the analysis areas include construction of
(1) service bases, (2) gas processing plants, (3) coastal pipelines and pipeline landfalls, (4) navigation
channels, and (5) waste disposal facilities for offshore operations. EXxisting oil and gas infrastructure is
expected to be sufficient to handle development associated with a proposed action. Should there be some
expansion at current facilities, the land in the analysis area is sufficient to handle such development.
While no proposed action is projected to significantly change existing OCS-related service bases or
require any additional service bases, a proposed action would contribute to the use of existing service
bases. Sufficient land exists to construct a new gas processing plant in the unlikely event that one should
be needed. However, because the current spare capacity at existing facilities should be sufficient to
satisfy new gas production, any such need would likely materialize only toward the end of the life of a
proposed action. The majority of new pipelines constructed as a result of a proposed action would
connect to the existing offshore pipeline infrastructure (Dismukes, official communication, 2011a).
Therefore, BOEM projects 0-1 pipeline landfalls as a result of a proposed action. As industry responds to
the post-DWH event environment with increased scrutiny of industry practices and regulatory revisions,
the 0-1 projection range becomes more conservative, i.e., it becomes even more likely that the number
would be zero (Dismukes, official communication, 2011a). While a proposed action would contribute to
the continued need for maintenance dredging of existing navigation channels, a mature network of
navigation channels already exists in the analysis area; therefore, no new navigation channel construction
would be expected as a direct result of a proposed action. Existing solid-waste disposal infrastructure is
adequate to support both existing and projected offshore oil and gas drilling and production needs. The
BOEM analyses indicate that there is an abundance of solid-waste capacity in the GOM region and, thus,
it is highly unlikely that any new waste facilities would be constructed. Recent research shows that the
volume of OCS waste generated is closely correlated with the level of offshore drilling and production.
In the months following the DWH event, activity levels have decreased, and it is unclear how long this
trend will continue. Therefore, BOEM is not projecting any new waste facilities as a result of a proposed
action.

The following sections provide the current trends and outlook for the varied infrastructure categories.
With the exception of those discussed above, they are expected to maintain current levels.

The primary sources for the information on coastal infrastructure and activities presented here are
BOEM'’s Gulf of Mexico Fact Books: (1) OCS-Related Infrastructure in the Gulf of Mexico Fact Book
(The Louis Berger Group, Inc., 2004); (2) Fact Book: Offshore Oil and Gas Industry Support Sectors
(Dismukes, in press); and (3) OCS-Related Infrastructure Fact Book; Volume I: Post-Hurricane Impact
Assessment and Volume 11: Communities in the Gulf of Mexico (Dismukes, in preparation and Kaplan et
al., in preparation, respectively). Within the last 5 years, this Agency analyzed historical data and
validated past scenario projections of new pipeline landfalls and new onshore waste disposal sites
(USDOI, MMS, 2007a and 2007b).

3.1.2.1.1. Service Bases

The proposed actions are expected to impact only those ports that currently have facilities used by the
oil and gas industry as offshore service bases. A service base is a community of businesses that load,
store, and supply equipment, supplies, and personnel that are needed at offshore work sites. Although a
service base may primarily serve the OCS planning area and EIA’s in which it is located, it may also
provide significant services for the other OCS planning areas and EIA’s. Table 3-15 shows the
50 services bases the OCS currently uses. These facilities were identified as the primary service bases by
platform plans received by BOEM. The ports of Fourchon, Cameron, Venice, and Morgan City,
Louisiana, are the primary service bases for GOM mobile rigs. Major platform service bases are
Galveston, Freeport, and Port O’Connor, Texas; Cameron, Fourchon, Intracoastal City, Morgan City, and
Venice, Louisiana; Pascagoula, Mississippi; and Theodore, Alabama.

As the industry continues to evolve, so do the requirements of the onshore support network. With
advancements in technology, the shore-side supply network will continue to be challenged to meet the
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needs and requirements. All supplies must be transported from land-based facilities to marine vessels or
helicopters to reach offshore destinations: a switch from land to water and air transportation modes. The
intermodal nature of these operations gives ports (which traditionally have water, rail, and highway
access) a natural advantage as ideal locations for onshore activities and intermodal transfers. Therefore,
ports will continue to be a vital factor in the total process and must incorporate the needs of the offshore
oil and gas industry into their planning and development efforts particularly with regard to determining
their future investment needs. In this manner, both technical and economic determinants influence the
dynamics of port development.

Rapidly developing technology has resulted in changing needs for the offshore oil and gas industry.
This has placed a burden on the ports to provide the necessary infrastructure and support facilities
required to meet the needs of the industry in a timely manner. To continue to offer a viable service and to
stay current with technological trends and industry standards, ports must be able to incorporate offshore
oil and gas industry information into their planning for future infrastructure development, staffing needs,
and other impacts associated with industrial growth.

Expansion of some existing service bases is expected to occur to capture and accommodate the
current and future oil and gas business that is generated by development on the OCS and State waters.
Some channels in and around the service bases will be deepened and expanded in support of deeper draft
vessels and other port activities, some of which will be OCS related. Channel depths at most major U.S.
ports typically range from 35 to 45 ft (11 to 14 m). The current generation of new large ships that service
the offshore industry requires channels from 45 to 53 ft (14 to 16 m).

As OCS operations have progressively moved into deeper waters, larger vessels with deeper drafts
have been phased into service, mainly for their greater range, faster speed, and larger carrying capacity.
Services bases with the greatest appeal for deepwater activity have several common characteristics:
strong and reliable transportation systems; adequate depth and width of navigation channels; adequate
port facilities; existing petroleum industry support infrastructure; location central to OCS deepwater
activities; adequate worker population within commuting distance; and insightful strong leadership.

Summary: A proposed action will not change identified service bases or require any additional
service bases. The OCS activities over the course of the 5-Year Program will continue to lead to a
consolidation of port activities at specific ports especially with respect to deepwater activities (i.e., Port
Fourchon and Galveston). The OCS Program will require no additional service bases.

3.1.2.1.2. Helicopter Hubs

Helicopter hubs or “heliports” are facilities where helicopters can land, load, and offload passengers
and supplies, refuel, and be serviced. These hubs are used primarily as flight support bases to service the
offshore oil and gas industry. Most of the helicopter operations originate at helicopter hubs in coastal
Texas and Louisiana. There are 241 identified heliports within the Gulf region that support OCS
activities; 118 are located in Texas, 115 in Louisiana, O in Florida, 4 in Mississippi, and 4 in Alabama.
Industry consolidation has resulted in a small number of large helicopter service providers. The Gulf is
served primarily by three large operators, which account for nearly 80 percent of the aircraft available in
the Gulf. Figure 3-6 shows the locations of the major helicopter service providers. A few major oil
companies operate and maintain their own fleets, although this is a decreasing trend since oil and gas
companies are increasingly subcontracting the whole operation to independent contractors. Another
consideration for the helicopter industry is new technology such as subsea systems. These systems
decrease the number of platforms and personnel needed offshore, therefore reducing the amount of
transportation needed (Dismukes, in preparation).

This industry is largely dependent on the level of production, development, and exploration in the
Gulf. Demand for helicopters increases with an increase in activity levels associated with oil and gas
production; however, as oil and gas companies seek to reduce costs with respect to air transportation
services, the demand for the frequency of these services is reduced. Greater total (and relative) deepwater
activities in the GOM are forcing significant changes on the transportation industry in the region.
Helicopters must have the capability of traversing longer distances with more cargoes than were
necessary in the past. Also, new technologies may permit companies to reduce staffing levels on both old
and new installations, which could translate into less demand for helicopter.
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Summary: Helicopter operations projected for a WPA proposed action are 290,000-605,000 round-
trip operations (Table 3-2). A CPA proposed action is projected to generate 696,000-1,815,000
helicopter operations (Table 3-3). No new heliports are projected as a result of the OCS Program;
however, if activity levels increase, they may expand at current locations. The projected number of
helicopter operations for the OCS Program is 28,710,000-55,605,000 operations over the 2012-2051
period (Table 3-4). This equates to an average rate of 717,750-1,390,125 operations annually.

3.1.2.1.3. Construction Facilities

3.1.2.1.3.1. Platform Fabrication Yards

Chapters 4.1.1.20.1.1 and 4.2.1.23.1.1 describe platform fabrication yards in the analysis areas.
Platform fabrication is highly dependent on the structural nature of the oil and gas industry. As oil prices
fluctuate, platform fabrication yards adjust accordingly. When oil prices are low, they have to diversify
their operations into other marine-related activities or scale back on the overall scope of their operations.
The variety of diversification strategies may include drilling rig maintenance and re-builds, barge or
vessel fabrication, dry-docking, and equipment survey.

The existing fabrication yards do not operate as “stand alone” businesses, rather they rely heavily on a
dense network of suppliers of products and services. Also, since such a network has been historically
evolving in Louisiana and Texas for many decades, the existing fabrication yards possess a compelling
force of economic concentration to prevent the emergence of new fabrication yards. There are
54 platform fabrication yards in the analysis area, with the highest concentration in Louisiana at 37,
followed by Texas at 12.

With respect to the deepwater development, the challenges for the fabrication industry stem from the
greater technical sophistication and the increased project complexity of the deepwater structures, such as
compliant towers and floating structures. Deepwater projects are necessarily larger, more sophisticated,
and costly, which results in two important trends for the fabrication industry. First, there is a greater
degree of industry consolidation, at least with respect to the deepwater projects. Second, there is closer
integration—through alliances, special project relationships, and joint ventures—among the fabrication
yards and engineering firms. As technical and organizational challenges continue to mount up, it is
expected that not every fabrication yard will find adequate resources to keep pace with the demands of the
oil and gas industry.

Summary: No new facilities are expected to be constructed as a result of a WPA or CPA proposed
action. No new facilities are expected to be constructed in support of OCS Program activities. Some
current yards may close, be bought out, or merge over the 2012-2051 period, resulting in fewer active
yards in the analysis area. This may be even more likely given the reduction in drilling activity post-
DWH.

3.1.2.1.3.2. Shipbuilding and Shipyards

Chapters 4.1.1.20.1.1 and 4.2.1.23.1.1 describe shipbuilding and shipyards in the analysis areas.
The shipbuilding and repair industry has struggled over the last few decades. Since the mid-1990’s, there
has been some industry stabilization, but the outlook for shipbuilding and shipyards is uncertain. The
industry is overly dependent on military contracts and faces numerous economic challenges, such as lack
of international competitiveness, workforce development challenges, availability of capital, and the lack
of research and development funding. In the GOM region, there is a direct correlation between oil and
gas activities and the demand or opportunities for expanding shipbuilding and offshore support vessels
(OSV’s). There are 137 shipyards located within the analysis areas (Table 3-13). Several large
companies dominate the oil and gas shipbuilding industry. Most yards in the analysis areas are small. To
a great extent, growth will be based on a successful resolution of several pertinent issues that have
affected and will continue to affect shipbuilding in the U.S. and particularly in the analysis areas:
maritime policy, declining military budget, foreign subsidies, USCG regulations, OPA 90, financing, and
an aging fleet.

Generally, as oil and gas drilling and production increase, the demand for an expanded shipbuilding
effort also increases. The temporary suspension of drilling in the GOM and the current reduced rate of
permit approvals (compared with pre-DWH) has temporarily decreased activity in the GOM and has
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created a level of uncertainty with regard to future prospects in the industry. The BOEM expects that as
activity levels gradually return to pre-DWH levels, the prospects for shipbuilding and shipyards should
improve.

Summary: No new facilities are expected to be constructed as a result of a WPA or CPA proposed
action. There is more than an adequate supply of shipyard resources in the GOM. No new facilities are
expected to be constructed in support of OCS Program activities. Some shipyards may close, be bought
out, or merge over the 2012-2051 period, resulting in fewer active yards in the analysis area.

3.1.2.1.3.3. Pipecoating Facilities and Yards

Chapters 4.1.1.20.1.1 and 4.2.1.23.1.1 describe pipecoating facilities and yards in the analysis areas.
There are currently 19 pipecoating plants in the analysis areas (Table 3-13). Pipecoating facilities receive
manufactured pipe, which they then coat the surfaces of with metallic, inorganic, and organic materials to
protect from corrosion and abrasion and to add weight to counteract the water’s buoyancy. Two to four
sections of pipe are then welded at the plant into 40-ft (12-m) segments. The coated pipe is stored
(stacked) at the pipeyard until it is needed offshore.

To meet deepwater demand, pipecoating companies were expanding capacity or building new plants.
In the few months after the DWH event, activity levels dropped temporarily. As activity increases in the
GOM post-DWH, the demands for pipecoating services will increase, but these would most likely be met
by expansions at existing facilities.

Summary: No new facilities are expected to be constructed as a result of a WPA or CPA proposed
action. Current capacity, supplemented by expansions at already existing facilities, is anticipated to meet
OCS Program demand. No new facilities are expected to be constructed in support of OCS Program
activities.

3.1.2.1.4. Processing Facilities

3.1.2.1.4.1. Refineries

Chapters 4.1.1.20.1.1 and 4.2.1.23.1.1 describe refineries in the analysis areas. Most of the region’s
refineries are located in Texas and Louisiana (Table 3-13). Texas has 26 operable refineries, with a total
capacity of 4.7 million barrels per day, representing almost 27 percent of U.S. operable refining capacity.
Louisiana has 18 operable refineries, with a total capacity of over 3 million barrels per day, representing
18 percent of U.S. operable refining (USDOE, Energy Information Administration, 2011b).

Distillation capacity is projected to range from the 2008 year-end level of 17.6 million barrels per day
to 16.0 million barrels per day in 2025 and 15.8 million barrels per day in 2035. After the 2008 economic
downturn, demand for petroleum products declined; however, new refining capacity that was planned
before the downturn will come on line despite lower utilization levels. The Energy Information
Administration estimates this new refining capacity contributes an additional 400,000 bbl per day of new
distillation capacity at the end of 2012. Refinery expansions have been focused on diesel output with new
configurations to process heavier crudes. After 2013, no additional capacity expansions are expected,
thus the decline in projected refining capacity from 2013 to 2035 (USDOE, Energy Information
Administration, 2011c).

Summary: No new facilities are expected to be constructed as a result of a WPA or CPA proposed
action. For many years financial, environmental, and legal considerations have made it unlikely that new
refineries will be built in the United States, and this is expected to continue. Therefore, expansion at
existing refineries likely will eventually increase total U.S. refining capacity over the 2012-2051period.

3.1.2.1.4.2. Gas Processing Plants

Chapters 4.1.1.20.1.1 and 4.2.1.23.1.1 describe gas processing plants in the analysis areas. As of
July 1, 2011, there were 94 OCS-related gas processing plants in the BOEM-identified 13 EIA’s along the
Gulf Coast. The vast majority of gas processing plants are located in Louisiana (44) and Texas (39),
followed by Alabama (13), Mississippi (1) and Florida (1) (Table 3-13).

There has been a substantial decrease in offshore natural gas production, partially a result of
increasing emphasis on onshore shale gas development, which is less expensive to produce, closer to
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consumption sources, and provides larger per well production opportunities and reserve growth (average
annual growth rate of 48% over the 2006-2010 period) (USDOE, Energy Information Administration,
2011c). Also, there has been a trend toward more efficient gas processing facilities with greater
processing capacities (Dismukes, official communication, 2011a). For example, in Texas the average
daily processing capacity per plant has increased from 66 MMcf to 95 MMcf between 1995 and 2004
(USDOE, Energy Information Administration, 2006, p. 6). While natural gas production on the OCS
shelf (shallow water) has been rapidly declining, deepwater gas production has been increasing, but not
enough to make up the difference. Increasing onshore shale gas development, declining offshore gas
production, and the increasing efficiency and capacity of existing gas processing facilities are trends that
have combined to lower the need for new gas processing facilities along the Gulf Coast in the past
5 years. The existing facilities that were only operating at about 50 percent of capacity prior to the 2005
hurricane season are operating at even lower capacity utilization levels now. Spare capacity at existing
facilities should be sufficient to satisfy new gas production for many years, although there remains a slim
chance that a new gas processing facility may be needed by the end of the life of a proposed action
(Dismukes, official communication, 2011a).

It is likely that a large share of the natural gas processing capacity that is needed in the industry will
be located at existing facilities, using future investments for expansions and/or to replace depreciated
capital equipment for a variety of reasons. The reasons for this include lower development costs because
of existing structures and utility services; existing interconnections to pipelines, natural gas liquid lines,
and fractionators; incremental labor requirements are low relative to new facility staffing; the advantages
of existing support, logistical and supply relationships such a vendors and maintenance support; and
general economies of scale (Dismukes, official communication, 2011b).

Summary: The BOEM projects that 0-1 new gas processing facility may be constructed as a result of
a WPA or CPA proposed action. However, the likelihood of a new gas processing facility has moved
closer to zero and farther from one (Dismukes, official communication, 2011a). Expectations for new gas
processing facilities being built during the period 2012-2051 as a direct result of the OCS Program are
dependent on long-term market trends that are not easily predicable over the next 40 years.

3.1.2.1.4.3. Liquefied Natural Gas Facilities

Chapters 4.1.1.20.1.1 and 4.2.1.23.1.1 describe liguefied natural gas (LNG) facilities in the analysis
areas. The GOM area has a wide variety of pipeline systems and delivery markets that make it attractive
to LNG developers. Also, the GOM has some of the largest refinery, petrochemical, and paper-pulp
facilities in the worlds, all of which either consume large quantities of natural gas for production purposed
or transform natural gas into high quality fuels or products. From 2002 until 2007, there was a sharp
increase in the amount of U.S. natural gas imports as a percent of total consumption. There were several
terminal expansions in the 2006-2007 timeframe. Since 2008, there has been a sharp decrease in the
amount of natural gas imported to the U.S. and announcements for new regasification facilities along the
coast. The United States’ imports of natural gas are expected to continue to decline. Onshore natural gas
production has increased to the extent that LNG facilities along the GOM are seeking and getting
approval to export natural gas to foreign countries. Offshore natural gas production has been declining,
and this trend is expected to continue (Dismukes, official communication 2011c).

Summary: The BOEM projects that expansions at existing facilities and construction of new facilities
would not occur as a direct result of a WPA or CPA proposed action or the OCS Program. Any
expansions or new facilities would be the result of onshore, rather than offshore, production.

3.1.2.1.5. Terminals

3.1.2.1.5.1. Pipeline Shore Facilities

Chapters 4.1.1.20.1.1 and 4.2.1.23.1.1 describe pipeline shore facilities in the analysis areas. The
term “pipeline shore facility” is a broad term describing the onshore location where the first stage of
processing occurs for OCS pipelines carrying different combinations of oil, condensate, gas, and
produced water. Some processing may occur offshore at the platform; only onshore facilities are
addressed in this discussion. Pipelines carrying only dry gas do not require pipeline shore facilities; the
dry gas is piped directly to the gas processing plant. Therefore, new pipeline shore facilities are projected
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to only result from oil pipeline landfalls. A pipeline shore facility may support one or several pipelines;
therefore, new pipeline shore facilities are projected to only result from larger pipelines (>12 in; 30 cm).
Although older facilities may be located in wetlands, current permitting programs prohibit or discourage
companies from constructing any new facilities in wetlands. Also, it is more cost effective for companies
to tie into the existing offshore pipeline network.

Summary: No new pipeline shore facilities are projected as a result of a WPA or CPA proposed
action. It is projected that a proposed action would represent a small percent of the resources handled by
existing and projected shore facilities. As a result of the OCS Program, there may be a need in some rare
instance for new shore facilities to support new larger oil pipeline landfalls, but this is not likely.

3.1.2.1.5.2. Barge Terminals

Barging of OCS production is expected to remain stable. No major modifications or new barge
terminals are expected to be constructed in the foreseeable future to support proposed-action or OCS-
Program operations.

3.1.2.1.5.3. Tanker Port Areas

The transport of OCS-produced oil from floating production, storage, and offloading (FPSO)
operations to inside or shore-side facilities would be accomplished with shuttle tankers rather than oil
pipelines. The following tanker ports were identified as destinations for shuttle tankers transporting crude
oil from FPSO operations in the GOM: Houston or the LOOP are most likely candidates, followed by
possibly Corpus Christi, Freeport, and Port Arthur/Beaumont, Texas; although it would be most likely for
oil to be transported to Port Arthur/Beaumont via pipeline (Dismukes, official communication, 2011d).

The number of shuttle-tanker trips to port in a given year is primarily a function of the FPSO
production rate and the capacity of supporting shuttle tankers. Considering an FPSO operating at a peak
production rate of 150,000 bbl/day, supported by shuttle tankers of 500,000-bbl capacity, offloading
would occur once every 3.3 days. This would equate to 54.75 MMbbl of production with 110 offloading
events and shuttle-tanker transits to Gulf coastal or offshore ports annually per FPSO.

Summary: Up to 330 offloading operations and shuttle tanker transits are estimated to occur annually
during the peak years of FPSO use as a result of a WPA or CPA proposed action. Tanker trips associated
with a proposed action’s activities would represent a small percentage of annual tanker trips into
identified tanker ports. Up to 792 offloading operations and shuttle tanker transits would occur annually
during the peak years of FPSO use as a result of the OCS Program. Tanker trips associated with the OCS
Program activities would represent a small percentage of annual tanker trips into identified tanker ports.

3.1.2.1.6. Coastal Pipelines

Chapters 4.1.1.20.1.1 and 4.2.1.23.1.1 describe coastal pipelines in the analysis areas. The OCS
pipelines nearshore and onshore may join pipelines carrying production from State waters or territories
for transport to processing facilities or to distribution pipelines located farther inland.

The long-term trend since the mid-1980’s is for new OCS pipelines to tie into existing systems rather
than creating new landfalls. Since 1986, the 5-year moving average of new OCS pipeline landfalls has
been below two per year. Over the last 15 years (1996-2011), there has been an average of slightly over
one new OCS pipeline landfall per year (1.25). Table 3-16 lists the OCS pipeline landfalls that have been
installed since 1996. To project the likely number of new OCS pipeline landfalls, BOEM examined the
historical relationships between new pipeline landfalls and a variety of factors including platforms
installed, oil and gas production, and the total number of new pipelines. Based on this examination,
BOEM assumes that the majority of new Federal OCS pipelines would connect to the existing pipelines
in Federal and State waters and that very few would result in new pipeline landfalls. Therefore, this
Agency projects 0-1 pipeline landfalls per lease sale (USDOI, MMS, 2007a).

Oil and gas companies have a strong financial incentive to reduce costs by utilizing, to the fullest
extent possible, the mature pipeline network that already exists in the GOM. Economies of scale are a
factor in pipeline transportation; maximizing the amount of product moved through an already existing
pipeline decreases the long-term average cost of production. Additional considerations include mitigation
costs for any new wetland and environmental impacts and various landowner issues at the landfall point.
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Because of these strong incentives to move new production into existing systems and to avoid creating
new landfalls, BOEM projects that the majority of new pipelines constructed as a result of a proposed
action would connect to the existing pipeline infrastructure. In the rare instance that a new pipeline would
need to be constructed, it will likely be because there are no existing pipelines reasonably close and
because constructing a pipeline to shore is considered more cost effective; although it is highly unlikely
for an operator to choose this contingency (Dismukes, official communication, 2011a).

Summary: The BOEM projects that 0-1 new landfalls may occur for a WPA or CPA proposed action,
although the likelihood of a new pipeline landfall has moved closer to zero and farther from one
(Dismukes, official communication, 2011a). The OCS Program may result in up to 12 new landfalls.

3.1.2.1.7. Coastal Barging

It is projected that OCS oil barged from offshore platforms to onshore barge terminals will continue
to represent a small portion of the total amount of oil barged in coastal waters. There is a tremendous
amount of barging that occurs in the coastal waters of the GOM, and no estimates exist of the volume of
this barging that is attributable to the OCS industry. Secondary barging of OCS oil often occurs between
terminals or from terminals to refineries. Oil that is piped to shore facilities and terminals is often
subsequently transported by barge up rivers, through the Gulf Intracoastal Waterway, or along the coast.

The current rate of OCS barging is expected to continue and is not likely to make up a significantly
larger percentage of the total oil barged than what is currently occurring.

3.1.2.1.8. Navigation Channels

Navigation channels undergo maintenance dredging that is essential for sustaining proper water
depths to allow ships to move safely through the waterways to ports, services bases, and terminal
facilities. In the northern GOM, the existing system of navigation channels is projected to be adequate to
allow proper accommodation for vessel traffic that will occur as a result of a single WPA or CPA
proposed action. The Gulf-to-port channels and the Gulf Intracoastal Waterway (GIWW) that support
prospective OCS ports are maintained by regular dredging and are generally sufficiently deep and wide to
handle OCS-related traffic (Figure 3-7). The COE is the Federal agency responsible for the regulation
and oversight of navigable waterways. The maintained depth for each waterway is shown in Table 3-14.
All single lease sales contribute to the level of demand for offshore supply vessel support; hence, they
also contribute to the level of vessel traffic that travels through the navigation channels to support
facilities. While maintenance dredging is essential for vessels to safely reach support facilities, it is a
controversial process because it necessarily occurs in or near environmentally sensitive resources such as
valuable wetlands, estuaries, and fisheries. Also, as exploration and development activities increase on
deepwater leases in the GOM, vessels with generally deeper drafts and longer ranges will be used as
needed to support deepwater activities. Therefore, several OCS-related port channels may be deepened or
widened during the life of a proposed action to accommodate deeper draft vessels.

Summary: A WPA or CPA proposed action would contribute to the continued need for maintenance
dredging of existing navigation channels. However, no additional maintenance dredging is expected to be
scheduled or new navigation channels are expected to be constructed as a direct result. There is no
current expectation for new navigation channels to be authorized and constructed during the years 2012-
2051 as a direct result of the OCS Program. One major Federal channel, the Mississippi River Gulf
Outlet, was taken out of service and sealed with a rock dike in 2009.

3.1.2.2. Discharges and Wastes

3.1.2.2.1. Disposal and Storage Facilities for Offshore Operational Wastes

Chapters 4.1.1.20.1.1 and 4.2.1.23.1.1 describe coastal impacting factors arising from the
infrastructure network needed to manage the spectrum of waste generated by OCS activity and disposal
onshore in the GOM. The BOEM funded research by Dismukes et al. (2007) further supports past
conclusions that existing solid-waste disposal infrastructure is adequate to support both existing and
projected offshore oil and gas drilling and production needs. Recently, there is a trend toward
incorporating more innovative methods for waste handling in an attempt to reduce the chance of adverse
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environmental impacts. Some of these innovative methods include hydrocarbon recovery/recycling
programs, slurry fracture injection, treating wastes for reuse as road base or levee fill, and segregating
waste streams to reduce treatment time and improve oil recovery (Dismukes, in preparation).

Before the DWH event, this Agency’s analyses indicated that there was an abundance of solid-waste
capacity in the GOM region and, thus, it is highly unlikely that any new waste facilities would be
constructed. Recent research shows that the volume of OCS waste generated is closely correlated with
the level of offshore drilling and production activity. If offshore activities increase to the extent that a
need for more capacity develops, it will probably be met by expansion of existing facilities. However, it
is now unclear whether this will remain true; therefore, more research is needed (Dismukes, official
communication, 2011a). Due to the temporary suspension (no longer in effect) on deepwater drilling,
there has been some reduction in offshore drilling activity. Given this situation, the demand for waste
disposal facilities may not be likely to increase. However, at this time, BOEM cannot predict how long
this temporary reduction in activity will continue or how long it will take for activity levels to recover.
Since there is not enough information at this time to draw a solid conclusion, BOEM will continue to
monitor waste disposal demands and activity in the post-DWH environment. Chapter 4.1.1.20.4.2
provides a discussion of environmental justice issues related to waste disposal facilities.

Summary: For a WPA or CPA proposed action, existing onshore facilities would continue to be used
to dispose of wastes generated offshore. However, no new disposal facilities are expected to be licensed
as a direct result of a proposed action. There is no current expectation for new onshore waste disposal
facilities to be authorized and constructed during the 2012-2051 period as a direct result of the OCS
Program. If needed, existing facilities may undergo expansion, but no new disposal facilities are
expected.

3.1.2.2.2. Onshore Facility Discharges

The primary onshore facilities that support offshore oil and gas activities include service bases,
helicopter hubs at local ports/service bases, construction facilities (platform fabrication yards, pipeyards,
shipyards), processing facilities (refineries, gas processing plants, petrochemical plants), and terminals
(pipeline shore facilities, barge terminals, tanker port areas). Detailed descriptions of these facilities is
given in Chapters 4.1.1.20.1.1 and 4.2.1.23.1.1. Water discharges from these facilities are from either
point sources, such as a pipe outfall, or nonpoint sources, such as rainfall run-off from paved surfaces.
The USEPA or the USEPA-authorized State program regulates point-source discharges as part of
NPDES. Facilities are issued general or individual permits that limit discharges specific to the facility
type and the waterbody receiving the discharge. Other wastes generated at these facilities are handled by
local municipal and solid waste facilities, which are also regulated by USEPA or an USEPA-authorized
State program.

3.1.2.2.3. Coastal Service-Vessel Discharges

Operational discharges from vessels include sanitary and domestic waters, bilge waters, and ballast
waters. Support-vessel operators servicing the OCS offshore oil and gas industry may still legally
discharge oily bilge waters in coastal waters, but they must treat the bilge water to limit its oil content to
15 ppm prior to discharge in accordance with both Annex 1 of the International Convention for the
Prevention of Pollution from Ships (1973, as modified by the Protocol of 1978 [MARPOL]) and with the
Act to Prevent Pollution from Ships. The Clean Water Act (CWA) prohibits the discharge of oil in
harmful quantities that violate applicable water quality standards or that cause a visible sheen on the
water. Sanitary wastes are treated on-board ships prior to discharge in accordance with Annex IV of
MARPOL, 33 CFR 159, and 33 U.S.C. 1322 of the CWA. State and local governments regulate domestic
or gray water discharges. Most WBF muds are disposed at the conclusion of a drilling job (Dismukes, in
press). The WBF muds can be discharged 3 mi (5 km) or more from shore, following additional
requirements through NPDES permits.

3.1.2.2.4. Offshore Wastes Disposed Onshore

Most wastes are not permitted to be discharged offshore by USEPA and must be transported to shore
or reinjected downhole. Additionally, wastes may be disposed of onshore because they do not meet
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permit requirements or onshore disposal is economically advantageous. Wastes that are typically
transported to shore include produced sand, aqueous fluids such as wash water from drilling and
production operations, naturally occurring radioactive materials (NORM) such as tank bottoms and pipe
scale, industrial wastes, municipal wastes, and other exploration and production wastes (Dismukes, in
press). Most OBF muds and some SBF muds are recycled. If the physical and chemical properties of
muds degrade, they may be disposed or treated and reused for purposes other than drilling, instead of
being recycled. Different reuses of treated muds include, among others, fill material, daily cover material
at landfills, aggregate or filler in concrete, and brick or block manufacturing. The OBF cuttings are
disposed of onshore or are injected onsite (USEPA, 1999). Both USEPA Regions 4 and 6 permit the
discharge of SBF wetted cuttings, provided the cuttings meet the criteria with regard to percent SBF
retained, PAH content, biodegradability, and sediment toxicity. The SBF fluid is either recycled or
transferred to shore for regeneration and reuse or disposal. Drill cuttings contaminated with hydrocarbons
from the reservoir fluid must be disposed of onshore or reinjected.

The USEPA allows TWC fluids to be commingled with the produced-water stream if the combined
produced-water/TWC discharges pass the toxicity test requirements of the NPDES permit. Facilities with
less than 10 producing wells may not have enough produced water to be able to effectively commingle
the TWC fluids with the produced-water stream to meet NPDES requirements (USEPA, 1993c). Spent
TWC fluid is stored in tanks on tending workboats or is stored on platforms and later transported to shore
on supply boats or workboats. Once onshore, the TWC wastes are transferred to commercial waste-
treatment facilities and disposed in commercial disposal wells. Offshore wells are projected to generate
an average volume of 200 bbl from either a well treatment or workover job every 4 years. Each new well
completion would generate about 150 bbl of completion fluid.

Current U.S. Environmental Protection Agency NPDES general permits prohibit operators in the
GOM from discharging any produced sands offshore. Cutting boxes (15- to 25-bbl capacities), 55-gallon
steel drums, and cone-bottom portable tanks are used to transport the solids to shore via offshore service
vessels. Total produced sand from a typical platform is estimated to be 0-35 bbl/day (USEPA, 1993c).
Both Texas and Louisiana have State oversight of exploration and production waste management
facilities (Veil, 1999).

3.1.2.2.5. Beach Trash and Debris

Marine debris originates from both land-based and ocean-based sources. Forty-nine percent of
marine debris originates from land-based sources, 18 percent originates from ocean-based sources, and
33 percent originates from general sources (sources that are a combination of land-based and sea-based
activities) (USEPA, 2009a). Some of the sources of land-based marine debris are beachgoers, storm-
water runoff, landfills, solid waste, rivers, floating structures, and ill-maintained garbage bins. Marine
debris also comes from combined sewer overflows and typically includes medical waste, street litter, and
sewage. Ocean-based sources of marine debris include galley waste and other trash from ships,
recreational boaters, fishermen, and offshore oil and gas exploration and production facilities.
Commercial and recreational fishers produce trash and debris by discarding plastics (e.g., ropes, buoys,
fishing line and nets, strapping bands, and sheeting), wood, and metal traps. Some trash items, such as
glass, pieces of steel, and drums with chemical or chemical residues, can be a health threat to local water
supplies, to beachfront residents, and to users of recreational beaches. To compound this problem, there
is population influx along the coastal shorelines. These factors, combined with the growing demand for
manufactured and packaged goods, have led to an increase in nonbiodegradable solid wastes in our
waterways.

The discharge of marine debris by offshore oil and gas industry and supporting activities is subject to
a number of laws and treaties. These include the Marine Debris Research, Prevention, and Reduction
Act; the Marine Plastic Pollution Research and Control Act; and the MARPOL-Annex V treaty.
Regulation and enforcement of these laws is conducted by a number of agencies such as the U.S.
Environmental Protection Agency, NOAA, and USCG. The BOEM policy regarding marine debris
prevention is outlined in NTL 2007-G03, “Marine Trash and Debris Awareness and Elimination”
(USDOI, MMS, 2007c). This NTL instructs OCS operators to post informational placards that outline the
legal consequences and potential ecological harms of discharging marine debris. This NTL also states
that OCS workers should complete annual marine debris prevention training; operators are also instructed
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to develop a certification process for the completion of this training by their workers. These various laws,
regulations, and NTL’s will likely minimize the discharge of marine debris from OCS operations.

3.2. IMPACT-PRODUCING FACTORS AND SCENARIO—ACCIDENTAL EVENTS

3.2.1. Oil Spills

Oil spills are unplanned, accidental events but their frequency and volume can be estimated from past
occurrences. The following sections discuss spill prevention and spill response, and analyze the risk of
spills that could occur as a result of activities associated with a WPA or CPA proposed action. Public
input through scoping meetings and Federal and State agencies’ input through consultation and
coordination indicate that oil spills are perceived to be a major issue, especially in the wake of the DWH
event and resulting oil spill. The following section analyzes the risk of spills that could occur as a result
of typical WPA or CPA proposed action, as well as information on the number and sizes of spills from
non-OCS sources. In addition, Appendix B provides an analysis of the impacts of catastrophic spill
events which are considered to be low in probability.

3.2.1.1. Spill Prevention

Beginning in the 1980’s, this Agency established comprehensive pollution-prevention requirements
that include redundant safety systems, as well as inspection and testing requirements to confirm that these
devices are working properly (Chapter 1.5). Until the DWH event, an overall reduction in spill volume
had occurred during the previous 40 years, while oil production had generally increased. A
characterization of spill rates, average and median volumes from 1995 to 2009 compared with 1996-2010,
which includes the DWH event, is provided in Update of Qil Spill Occurrence Rates for Offshore Qil
Spills (USDOI, BOEMRE, 2011a). The BOEM attributes this improvement to BOEM’s operational
requirements, ongoing efforts by the oil and gas industry to enhance safety and pollution prevention, and
the evolution and improvement of offshore technology.

3.2.1.2. Past OCS Spills

3.2.1.2.1. Coastal Spills

Spills occur in coastal waters at shoreline storage, processing, and transport facilities supporting the
OCS oil and gas industry. Coastal spills occur in State offshore waters and in navigation channels, rivers,
and bays from barges and pipelines carrying OCS-produced oil. These spills could be spills of crude oil
or spills of fuel oil used in vessels. Many reports of spills cannot be traced back to the source or type of
oil and are recorded as unknown. Similarly, for these small spills of unknown oil, the volume is also
likely to be an estimate. Records of spills in coastal waters and State offshore waters are maintained by
USCG (USDOT, CG, 2010a). The source is recorded, for example, as offshore pipeline, but the database
does not identify the source of the oil in the pipeline (OCS versus non-OCS domestic). A pipeline
carrying oil from a shore base to a refinery may be carrying oil from both State and OCS production;
imported oil might also be commingled in the pipeline. The USCG also records the type of oil spilled and
whether it is crude oil, a refined product such diesel fuel or a heavy fuel oil, or a type of commodity in
transport, such as vegetable oil.

The BOEM pays special attention to spills related to exploration and production that occur on Federal
leases in OCS waters; that is, the submerged lands, subsoil, and seabed lying between the seaward extent
of the State’s jurisdiction and the seaward extent of Federal jurisdiction. The BOEM does not maintain
comprehensive data on spills that have occurred in the State’s jurisdiction. However, in recent years,
BOEM occasionally has collected information on State pollution incidents (USDOI, BOEMRE, 2010c).
Therefore, there is no database available that contains all past spills that have occurred in State offshore or
coastal waters directly as a result of OCS oil and gas development.
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3.2.1.2.2. Offshore Spills

The BOEM spill-event database includes records of past spills from activities that BOEM regulates.
These data include oil spills >1 bbl that occurred in Federal waters from OCS facilities and pipeline
operations. Spills from facilities include spills from drilling rigs, drillships, and storage, processing, or
production platforms that occurred during OCS drilling, development, and production operations. Spills
from pipeline operations are those that have occurred on the OCS and are directly attributable to the
transportation of OCS oil.

The most recent, published analysis of trends in OCS spills was used to project future spill risk for
this EIS (USDOI, BOEMRE, 2011a). This report presents an analysis of the most recent 15 years of data
(1996-2010 data) as well as the previous 15 years (1985-1999 data). Data for the most recent period
reflect spill prevention and occurrence conditions. The 15-year record was chosen because it reflects how
the spill rates have changed while still maintaining a significant portion of the record.

Tables 3-17 and 3-18 provide information on OCS oil and spills >1,000 bbl that have occurred
offshore in the GOM for the entire period that records have been kept (1964-present). The BOEM data
records do not include spills <1 bbl; these small spills are reported to the National Response Center and
are documented in the USCG Marine Information for Safety and Law Enforcement (2001-present) or
prior information systems. Also not included in the BOEM database are spills that have occurred in
Federal waters from OCS barging operations and from other service vessels that support the OCS oil and
gas industry. These data are included in the USCG record of all spills; however, the USCG database does
not include the source of oil (OCS versus non-OCS) or in the case of spills from vessels, the type of
vessel operations; such information is needed to determine if a particular spill occurred as a result of OCS
operations.

3.2.1.3. Characteristics of OCS Oil

The physical and chemical properties of oil greatly affect its transport and fate. These physical and
chemical properties determine the following: how oil will behave on the water surface (surface spills) or
in the water column and sediments (subsea spills); the persistence of the slick on the water; the type and
speed of weathering processes; the degree and mechanisms of toxicity; the effectiveness of containment
and recovery equipment; and the ultimate fate of the spill residues. Crude oils are a natural mixture of
hundreds of different compounds, with liquid hydrocarbons accounting for up to 98 percent of the total
composition. The chemical composition of crude oil can vary significantly from different producing
areas; thus, the exact composition of oil being produced in OCS waters varies throughout the Gulf.

The American Petroleum Industry (API) gravity is a measurement of the density of the oil. The API
gravity is calculated from the specific gravity; the lower the specific gravity, the higher the API gravity
and the lighter the oil will be. Based on API gravity, crude oil may be described as “light” (i.e.,
approximately 20°-50° API) or “heavy” (i.e., generally less than 20° API) (USDOI, MMS, 2006b).
Density is one of the most important physical characteristics of crude oil. The density of oil determines
whether it will sink or float, or whether it will collect sediment (heavier oils tend to collect sediment) and
sink. As well, the density of oil is one of the key factors in predicting whether spilled oil will entrain
water and form emulsions.

Extensive laboratory testing has been performed on various oils from the GOM to determine their
physical and chemical characteristics. There are currently 39 different oils collected from the Gulf of
Mexico (U.S. waters) in Environment Canada’s (2011) oil properties database. For each of these oils, the
details of their chemical composition include hydrocarbon groups (i.e., saturates, aromatics, resins,
asphaltenes), volatile organic compounds (VOC’s) (such as benzene, toluene, ethylbenzene, and xylene),
sulfur content, biomarkers, and metals. Light sweet crude oil (such as from the DWH event) is preferred
by refineries and is referred to as “sweet” because of its low sulfur content. The composition of oil will
change substantially following release during an oil spill, due to weathering processes such as
evaporation. The API gravities for the oils identified in the Environment Canada (2011) database range
from 16.4° to 50.2°. This is similar to the range identified in an Agency-funded study of 22.8° to
58.6° API for data from 67 plays (Trudel et al., 2001). It is expected that a typical oil spilled as a result of
an accident associated with a WPA or CPA proposed action would be within the range of 30°-35° API.
The oil at the light end of the range would have little asphaltenes, would not emulsify, and would not
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form tarballs. The oil at the heavier end of the range, or enriched in heavy components after weathering,
would more likely emulsify and form tarballs.

3.2.1.4. Overview of Spill Risk Analysis

There are many factors that BOEM evaluates to determine the risk of impact occurring from an oil
spill. Estimated information includes likely spill sources, likely spill locations, likely spill sizes, the
likelihood and frequency of occurrence for different size spills, timeframes for the persistence of spilled
oil, volumes of oil removed due to weathering and cleanup, and the likelihood of transport by wind and
waves resulting in contact to specified environmental features. This section of the EIS addresses the
likelihood of spill occurrence, transportation of oil slicks by winds and waves, and the probability of an
oil spill contacting sensitive environmental resources. Sensitivity of the environmental resources and
potential effects are addressed in the analyses for the specific resources of concern (Chapters 4.1
and 4.2).

The BOEM uses data on past OCS production and spills, along with estimates of future production, to
evaluate the risk of future spills. Data on the numbers, types, sizes, and other information on past spills
were reviewed to develop the spill scenario for analysis in this EIS. The spill scenario provides (1) the set
of assumptions for and estimates of future spills, (2) the rationale for the scenario assumptions and
estimates, and (3) the type, frequency, quantity, and fate of the spilled oil for specific scenarios. The spill
scenario accounts for spill response and cleanup activities and the estimated time that the spill remains
floating on the water.

The BOEM uses a numerical model to calculate the likely trajectory of spills and analyzes the
historical database to make other oil-spill projections. Estimates are based on historical spills and do not
consider the effect of the recent retirement of older platforms and pipelines in preventing spills. A
description of the trajectory model, called the OSRA (oil spill risk analysis) model, and its results are
summarized in this EIS and are published in a separate report (Ji et al., in preparation). The OSRA model
simulates thousands of spills launched throughout the Gulf of Mexico OCS and calculates the probability
of these spills being transported and contacting specified environmental resources. The OSRA modeling
results in a numerical expression of risk based on spill rates, projected oil production, and trajectory
modeling. The OSRA modeling does not include the effects of weathering and thus provides a
conservative estimate of risk assessment. A discussion of weathering based on past analyses will be
included in the following sections.

The following discussion provides separate risk information for offshore spills >1,000 bbl, offshore
spills <1,000 bbl, and coastal spills that may result from a WPA or CPA proposed action. Only spills
>1,000 bbl are addressed using OSRA because smaller spills may not persist long enough to be simulated
by trajectory modeling. Another consideration is that these large spills are likely to be identified and
reported; therefore, these records are more comprehensive than those of smaller spills.

3.2.1.5. Risk Analysis for Offshore Spills 21,000 bbl

This section addresses the risk of spills >1,000 bbl that could occur from accidents associated with
activities resulting from a WPA or CPA proposed action.

3.2.1.5.1. Estimated Number of Offshore Spills >1,000 bbl and Probability of
Occurrence

The number of spills >1,000 bbl estimated to occur as a result of a proposed action is provided in
Table 3-12 The mean number of spills estimated for a WPA proposed action is <1 (mean equal to
0.13-0.23). The mean number of spills estimated for a CPA proposed action is <1 spill (mean equal to
0.52-1.0). The range of the mean number of spills reflects the range of oil production volume estimated
as a result of a proposed action. The mean number of future spills >1,000 bbl is calculated by multiplying
the spill rate for spills >1,000 bbl (1.13 spills/Bbbl) by the volume of oil estimated to be produced as a
result of a proposed action. This spill rate is the sum of rates for OCS platforms (0.25 spills/Bbbl) and
OCS pipelines (0.88 spills/Bhbl) based on historical data from 1996 to 2010 (USDOI, BOEMRE, 2011a).
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Spill rates were calculated based on the assumption that spills occur in direct proportion to the volume of
oil handled and are expressed as number of spills per billion barrels of oil handled (spills/BBO).

The probabilities were calculated of a particular number of offshore spills >1,000 bbl resulting from a
proposed action during the 40-year analysis period, including for facility spills, pipeline spills, and total
spills (Tables 3-19 and 3-20). For a WPA proposed action, there is a 11-18 percent chance of one spill
>1,000 bbl occurring, a 1-2 percent chance of two spills >1,000 bbl occurring, and a 12-20 percent chance
of one or more spills >1,000 bbl occurring in the WPA. For a CPA proposed action, there is a 31-37
percent chance of one spill >1,000 bbl occurring, an 8-18 percent chance of two spills >1,000 bbl
occurring, a 1-6 percent chance of three spills >1,000 bbl occurring, and a 0-1 percent chance of four
spills >1,000 bbl occurring. Overall, there is a 41-62 percent chance of one or more spills >1,000 bbl
occurring in the CPA.

A report by BOEM scientists provides more information on OCS spill-rate methodologies and trends
(USDOI, BOEMRE, 2011a). A discussion of how the range of resource estimates was developed is
provided in Chapter 3.1.1.1.

3.2.1.5.2. Most Likely Source of Offshore Spills >1,000 bbl

Tables 3-19 and 3-20 indicate the probabilities of one or more spills >1,000 bbl occurring from OCS
facility or pipeline operations related to a proposed action. The most likely cause of a spill >1,000 bbl is a
pipeline break at the seafloor, with seven of the nine spill events >1,000 bbl during 1996-2010 caused by
pipeline damage (USDOI, BOEMRE, 2011a). The various circumstances responsible for pipeline breaks
during this period included damage by an anchor, mudslide damage during a hurricane, a jack-up rig
barge crushing the pipeline when it sat down on it, and microfractures from chronic contacts at a pipeline
crossing where separators between the pipelines were missing.

3.2.1.5.3. Most Likely Size of an Offshore Spill >1,000 bbl

The median size of spills >1,000 bbl that occurred during 1996-2010 is 2,240 bbl. This size was
calculated based on the nine spills (both platforms/rigs and pipelines) that occurred during this timeframe
and included the DWH oil spill. Based on this median size, BOEM estimates that the most likely size of
a spill >1,000 bbl from a proposed action would be 2,200 bbl (Table 3-12).

3.2.1.5.4. Fate of Offshore Spills >1,000 bbl

Persistence

The persistence of an offshore oil slick is strongly influenced by how rapidly it spreads and weathers
and by the effectiveness of oil-spill response in removing the oil from the water surface. As part of the
risk analysis of an offshore spill >1,000 bbl, BOEM estimated in past analyses the expected persistence
time of a spill—specifically, how long it might last as a cohesive mass on the surface of the water,
capable of being tracked and moved by winds and currents (USDOI, MMS, 2007d). Hypothetical
analyses were performed for a simulated pipeline break spilling approximately twice as much oil as
estimated for a current proposed action. Based on several scenarios implemented in the weathering model
(e.g., variable season, oil type, and emulsification), BOEM estimated that the spill would dissipate from
the water surface in approximately 2-10 days. Similarly, an OCS pipeline spill on September 29, 1998, of
8,212 bbl, for which a panel investigation report was available, contained overflight information of the oil
spill that showed the spill persisted for 5 days on the surface (USDOI, MMS, 1999).

Spreading

The GOM oils having API gravities between 30° and 35° will float, except under turbulent mixing
conditions such as during a large storm offshore. Once spilled, it is expected that some portion of GOM
oils would rise and reach the surface of the open Gulf, depending on the depth of spill and whether a
subsurface plume forms. On the sea surface, the oil would rapidly spread out on the water surface,
forming a slick that is initially a few millimeters (mm) in thickness in the center and much thinner around
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the edges. The rate of spreading depends upon the viscosity of the spilled oil, whether or not the oil is
released at the water surface or subsurface, and whether the spill is instantaneous or continuous for some
period. The spilled oil would continue to spread until its thickest part is about 0.1 mm. Once it spreads
thinner than 0.1 mm, the slick would begin to break up into small patches, forming a number of elongated
slicks, with an even thinner sheen trailing behind each patch of oil.

Past BOEM analyses have estimated the thickness and areal extent of a typical oil slick for different
times after a spill event. These model estimates depend on specifying such parameters as the properties
and characteristics of the spilled oil, as well as a typical cleanup response. For a simulated pipeline break
spilling of approximately twice as much oil as estimated for a current proposed action, the slick would
attain its greatest surface area by 12 hours after the spill event. The maximum water surface area covered
by such a slick would be between 200 and 350 ac (81 and 142 ha).

Weathering

Immediately upon being spilled, oil begins reacting with the environment. This process is called
weathering. A number of processes alter the chemical and physical characteristics of the original
hydrocarbon mixture, which reduces the oil mass over time. Weathering processes include evaporation of
volatile hydrocarbons into the atmosphere, dissolution of soluble components, dispersion of oil droplets
into the water column, emulsification and spreading of the slick on the surface of the water, chemo- or
photo-oxidation of specific compounds (creating new components that are often more soluble), and
biodegradation. Weathering and the existing meteorological and oceanographic conditions determine the
time that the oil remains on the surface of the water, and the characteristics of the oil at the time of contact
with a particular resource also influence the persistence time of an oil slick. Oil-spill cleanup timing and
effectiveness would also be determining factors.

Chemical, physical, and biological processes operate on spilled oil to change its hydrocarbon
compounds, reducing many of the components until the slick can no longer continue as a cohesive mass
floating on the surface of the water. By spreading out, the oil’s more volatile components are exposed to
the atmosphere and up to about two-thirds of the oil evaporates rapidly.

Some crude oils mix with water to form an emulsion that is much thicker and stickier than the
original oil (USDOC, NOAA, 2006a). Winds and waves continue to stretch and tear the oil patches into
smaller pieces, or tarballs. While some tarballs may be as large as pancakes, most are coin-sized.
Tarballs are very persistent in the marine environment and can travel hundreds of miles.

The BOEM used the SINTEF model to numerically model weathering processes to (1) estimate the
likely amount of oil remaining on the ocean surface as a function of time and (2) predict the composition
of any remaining oil (USDOI, MMS, 2007d). The model was run for a typical oil and environmental
scenarios representative of the WPA and CPA. The results of BOEM’s weathering analyses were as
follows. By 10 days after a spill event of >1,000 bbl, approximately 32-74 percent of the slick would
have dissipated by natural weathering, with between 30 and 32 percent lost to the atmosphere via
evaporation and between 2 and 42 percent lost into the water column via natural dispersion. The volume
of the slick would be further reduced by spill-response efforts (Chapter 3.2.1.9).

Seafloor Release

Movement of the oil and gas industry into the deep waters of the Gulf of Mexico increasingly relies
on subsea production infrastructure, possibly increasing the risk of seafloor releases. As noted earlier, the
behavior of a spill depends on many factors, including the characteristics of the oil being spilled as well
as oceanographic and meteorological conditions. An experiment in the North Sea indicated that the
majority of oil released during a deepwater blowout would quickly rise to the surface and form a slick
(Johansen et al., 2001). In such a case, impacts from a deepwater oil spill would occur at the surface
where the oil is likely to be mixed into the water and dispersed by wind and waves. The oil would
undergo natural physical, chemical, and biological degradation processes including weathering.
However, data and observations from the DWH event challenged the previously prevailing thought that
most oil from a deepwater blowout would quickly rise to the surface. Due in part to application of subsea
dispersants, measurable amounts of hydrocarbons (dispersed or otherwise) were detected in the water
column as subsurface plumes and on the seafloor in the vicinity of the release (e.g., Diercks et al., 2010;
OSAT, 2010). After the Ixtoc blowout in 1979, located 50 mi (80 km) offshore in the Bay of Campeche,
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Mexico, some subsurface oil also was observed dispersed within the water column (Boehm and Fiest,
1982); however, the scientific investigations were limited (Reible, 2010). The water quality of marine
waters would be affected by the dissolved components and oil droplets that are small enough that they do
not rise to the surface or are mixed down by surface turbulence. In the case of subsurface oil plumes, it is
important to remember that these plumes would be affected by subsurface currents and could be diluted
over time. Even in the subsurface, oil would undergo natural physical, chemical, and biological
degradation processes including weathering.

3.2.1.5.5. Transport of Spills >1,000 bbl by Winds and Currents

Using the OSRA computer model, BOEM estimates the likely trajectories of hypothetical offshore
spills >1,000 bbl. The trajectories combined with estimated spill occurrence are used to estimate the risk
of future spills occurring and contacting environmental features.

The OSRA model simulates the trajectory of a point launched from locations mapped onto a gridded
area. The gridded area represents an area of the GOM and South Atlantic Bight, and the point’s trajectory
simulates a spill’s movement on the surface of water using modeled ocean current and wind fields. The
model uses temporally and spatially varying, numerically computed ocean currents and winds.

The OSRA model can simulate a large number of hypothetical trajectories from each launch point.
Spill trajectories are launched once per day from each origin point and are time stepped every hour until a
statistically valid number of simulations have been run to characterize the risk of contact. The simulated
oil spills for this EIS were “launched” from approximately 6,000 points uniformly distributed 6-7 mi
(10-11 km) apart within the Gulf OCS. This spacing between launch points is sufficient to provide a
resolution that created a statistically valid characterization of the entire area (Price et al., 2001).

The model tabulates the number of times that each trajectory moves across or touches a location
(contact) occupied by polygons mapped on the gridded area. These polygons represent locations of
various environmental features. The OSRA model compiles the number of contacts to each
environmental feature that result from all of the modeled trajectory simulations from all of the launch
points for a specific area. Contact occurs for offshore features if the trajectory simulation passes through
the polygon. Contact occurs for land-based features if the trajectory simulation touches the border of the
feature. The simulation stops when the trajectory contacts the lines representing the land/water boundary
or the borders of the domain. The probability of contact to an environmental feature is calculated by
dividing the number of contacts by the number of trajectories started at various launch locations in the
gridded area.

The output from this component of the OSRA model provides information on the likely trajectory of
a spill by wind and current transport, should one occur and persist for the time modeled in the
simulations; the calculations for this EIS were modeled for 10 and 30 days. All contacts that occurred
during these periods were tabulated. A detailed description of the OSRA computer model used in this
analysis is provided separately in a published report (Ji et al., in preparation).

3.2.1.5.6. Length of Coastline Affected by Offshore Spills >1,000 bbl

The BOEM has previously estimated the length of shoreline that could be contacted if a spill
>1,000 bbl occurred as a result of an accident associated with a proposed action (USDOI, MMS, 2007d).
The length of shoreline contacted is dependent upon the original spill size and the volume of oil removed
by natural weathering and offshore cleanup operations prior to the slick making shoreline contact. The
shoreline length contacted is a simple arithmetic calculation based on the area of the remaining slick. The
calculation assumes that the slick will be carried 30 m (98 ft) inshore of the shoreline, either onto the
beachfront up from the water’s edge or into the bays and estuaries, and will be spread out at uniform
thickness of 1 mm; this assumes that no oil-spill boom is used. The maximum length of shoreline
affected by a spill of 4,600 bbl was estimated to be 30-50 km (19-31 mi) of shoreline, assuming such a
spill were to reach land within 12 hours. Some redistribution of the oil due to longshore currents and
further smearing of the slick from its original landfall could also occur.
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3.2.1.5.7. Likelihood of an Offshore Spill >1,000 bbl Occurring and Contacting
Modeled Locations of Environmental Resources

A more complete measure of spill risk was calculated by multiplying the probability of contact
generated by the OSRA model by the probability of occurrence of one or more spills >1,000 bbl as a
result of a proposed action. This provides a risk factor that represents the probability of a spill occurring
as a result of a proposed action and contacting the resource of concern. These numbers are often referred
to as “combined probabilities” because they combine the risk of occurrence of a spill from OCS sources
and the risk of such a spill contacting sensitive environmental resources. The combined probabilities are
provided for each resource of concern in Figures 3-8 through 3-28. A discussion of spill risk to the
resources is provided in Chapter 3.2.1.8.

To better reflect the geologic distribution of oil and gas resources and natural variances of
meteorological and oceanographic conditions in the computation of combined probabilities, the BOEM
also generated combined probabilities for smaller areas within the WPA and CPA. The BOEM used a
cluster analysis to analyze the contact probabilities generated for each of the 6,000 launch points. For this
analysis, similar trajectories and contact to 10-mi (16-km) shoreline segments were used to identify
offshore cluster areas. The estimated oil production from a proposed action was proportionally
distributed to the cluster areas and the likelihood of spill occurrence was calculated for each cluster area.
The probability of spill occurrence was combined with probabilities of contact from the trajectory
modeling to estimate the combined risk of spills occurring and contacting various resources from spills in
each cluster area. To account for the risk of spills occurring from the transportation of oil to shore,
generalized pipeline corridors originating within each of the offshore cluster areas and terminating at
major oil pipeline landfall areas were developed. The oil volume estimated to be produced as a result of a
proposed action within each cluster area was proportioned among the pipeline corridors. The mean
number of spills and the probability of contact of spills from each pipeline corridor were then calculated
and combined with the risk of spills occurring and contacting resources from OCS facility development
and production operations to complete the analysis.

3.2.1.6. Risk Analysis for Offshore Spills <1,000 bbl

The following section addresses the risk of spills <1,000 bbl resulting from a WPA or CPA proposed
action. To discuss spills <1,000 bbl, information is broken into size groups shown in Table 3-12.

Analysis of historical data shows that most offshore OCS oil spills have been <1 bbl (USDOI,
BOEMRE, 2011a). Although spills of <1 bbl have made up 96 percent of all OCS-related spill
occurrences, spills of this size have contributed very little (2%) to the total volume of OCS oil that has
been spilled. Most of the total volume of OCS oil spilled (95%) has been from spills >10 bbl.

3.2.1.6.1. Estimated Number of Offshore Spills <1,000 bbl and Total Volume of OIl
Spilled

The number of spills <1,000 bbl estimated to occur over the next 40 years as a result of a WPA or
CPA proposed action is provided in Table 3-12. The number of spills is estimated by multiplying the oil-
spill rate for each of the different spill size groups by the projected oil production as a result of a proposed
action (Table - 3-2 and 3-3). As spill size increases, the occurrence rate decreases and so the number of
spills estimated to occur decreases.

The number of spills >500 and <1,000 bbl estimated to occur is <1 for a WPA proposed action. The
number of spills >500 and <1,000 bbl estimated to occur is <1-1 for a CPA proposed action.

In the spill size range of >50-500 bbl, 1-2 spills are estimated to occur from activities related to a
WPA proposed action, and 5-10 spills are estimated to occur from activities related to a CPA proposed
action.

Multiplying the estimated number of spills by the median or average spill sizes for each size group
yields the volume of oil estimated to be spilled as a result of a proposed action over the 40-year analysis
period. A total of 220-380 bbl of oil is estimated from spills <1,000 bbl as a result of a WPA proposed
action. A total of 870-1,690 bbl of oil is estimated from spills <1,000 bbl as a result of a CPA proposed
action.
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3.2.1.6.2. Most Likely Source and Type of Offshore Spills <1,000 bbl

Most spills <1,000 bbl on the OCS would likely occur from a mishap on a production facility, most
likely related to a failure related to storage of oil. From 1995 to 2009, there were 14,191 spills <1,000 bbl
on platforms, rigs, or vessels and 1,139 spills from pipelines (USDOI, BOEMRE, 2011a). Spills on
platforms and rigs could be crude or refined (diesel, hydraulic) oil. Reported pipeline spills are likely to
be crude oil and vessel spills are likely to be refined oil. For spills <1,000 bbl, a total of 19,050 bbl were
released to OCS waters from platforms, rigs, or vessels, and 8,002 bbl were released from pipelines.

3.2.1.6.3. Most Likely Size of Offshore Spills <1,000 bbl

Table 3-12 provides the most likely volume of oil estimated to be spilled for each of the spill-size
groups. The median spill size is used for all spill sizes. During the 40-year analysis period, 96 percent of
all spills estimated to occur as a result of a WPA or CPA proposed action would be small spills (<1 bbl),
and 2 percent of the volume of oil spilled would be the result of spills <1 bbl (USDOI, BOEMRE, 2011a).

3.2.1.6.4. Persistence, Spreading, and Weathering of Offshore Oil Spills <1,000 bbl

It is expected that slicks from spills <1,000 bbl will persist a few minutes (<1 bbl), a few hours
(<10 bbl), or a few days (10-1,000 bbl) on the open ocean. Spilled oil would rapidly spread out,
evaporate, and weather, and become dispersed into the water column. Most spills <1,000 bbl are
expected to be diesel, which dissipates very rapidly. Diesel is a distillate of crude oil and does not contain
the heavier components that contribute to crude oil’s longer persistence in the environment.

3.2.1.6.5. Transport of Spills <1,000 bbl by Winds and Currents

To be transported by winds and currents, an oil slick must remain a drifting cohesive mass. Only
spills >50 bbl have a chance of remaining a cohesive mass long enough to be transported any distance.

3.2.1.6.6. Likelihood of an Offshore Spill <1,000 bbl Occurring and Contacting
Modeled Locations of Environmental Resources

Because spills <1,000 bbl are not expected to persist as a slick on the surface of the water beyond a
few days and because spills on the OCS would occur at least 3-10 nmi (3.5-11.5 mi; 5.6-18.5 km) from
shore, it is unlikely that any spills would make landfall prior to breaking up. For an offshore spill
<1,000 bbl to make landfall, the spill would have to occur proximate to State waters (defined as 3-12 mi
[5-19 km] from shore). If a spill were to occur proximate to State waters, only a spill >50 bbl would be
expected to have a chance of persisting long enough to reach land. Spills >50 and <1,000 bbl size are
very infrequent. Should such a spill occur, the volume that would make landfall would be expected to be
extremely small (a few barrels).

3.2.1.7. Risk Analysis for Coastal Spills

Spills in coastal waters could occur at storage or processing facilities supporting the OCS oil and gas
industry or from the transportation of OCS-produced oil through State offshore waters and along
navigation channels, rivers, and through coastal bays. The BOEM projects that almost all (>99%) oil
produced as a result of a proposed action will be brought ashore via pipelines to oil pipeline shore bases,
stored at these facilities, and eventually transferred via pipeline or barge to Gulf coastal refineries.
Because oil is commingled at shore bases and cannot be directly attributed to a particular lease sale, this
analysis of coastal spills addresses spills that could occur prior to the oil arriving at the initial shoreline
facility. It is also possible that non-OCS oil may be commingled with OCS oil at these facilities or during
subsequent secondary transport.
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3.2.1.7.1. Estimated Number and Most Likely Sizes of Coastal Spills

The USCG provided the database used to prepare Polluting Incidents In and Around U.S. Waters
Spill/Release Compendium, 1969-2009 (U.S. Dept. of Homeland Security, CG, 2010a). The data for the
most recent 14 years, 1996-2009, were used. There were more than 18,000 spill records during this time
in coastal and OCS waters across the Gulf of Mexico. The data were mapped using the latitude and
longitude provided, and some points that were inland or outside of the GOM were omitted. Some broad
assumptions were made in the use of these data. States vary on the distance from the coast considered to
be State offshore waters or territorial seas. The Texas territorial seas extend from the shoreline to 9 nmi
(3 marine leagues; 10 mi; 16 km) from the shoreline. For the purpose of comparing spill events across
GOM coastal waters, spills in rivers, estuaries, and bays and 0-3 nmi (0-3.5 mi) from shore were counted
as coastal spills. The number of GOM coastal spills from eight sources associated with State or Federal
offshore production and international importation was determined from the data (Table 3-21). Louisiana
and Texas have extensive oil and gas activity occurring in their territorial seas, as well as in Federal
waters on the OCS. The sources that were counted are fixed platforms, MODU?’s, offshore marine
facilities, OSV’s, offshore pipelines, and unknown sources. Counts for tank ships and barges are shown
but were not included as sources since <1 percent of oil production is barged and FPSO oil tankering is
not yet established. The following sources were counted when present and were considered to not be
related to oil and gas exploration and production in Federal waters: aircraft; deepwater port; commercial
vessel; designated waterfront facility; facility particular hazard; factory; fishing boat; freight barge;
freight ship; industrial facility; industrial vessel; land facility nonmarine; land vehicle; unknown; marine;
MARPOL reception; unclassified tow/tug; tank truck; oil recovery; municipal facility; onshore pipeline;
other onshore marine facility; passenger; unclassified public vessels; recreational; research vessel;
shipyard/repair facility; and shoreline. The USCG database is comprised of four information systems,
which sometimes differed in how a location or spill source was described.

In the waters 0-3 nmi (0-3.5 mi) off the Texas coast, there were a total of 250 spills reported from
1996-2009 or about 20 spills <1,000 bbl/yr. Roughly one-quarter of the spills were from oil and gas
sources, half were due to activities not related to oil and gas, and the final one-quarter were due to
unknown sources. Assuming that all spills designated with unknown source were actually due to State or
Federal oil and gas activity, there were close to 125 spills <1,000 bbl (~10 spills <1,000 bbl/year) in the
Texas coastal waters. The BOEMRE shows that 96 percent of Federal oil and gas activity spills are
<1 bbl, with an average size of 0.05 bbl and that 4 percent of Federal oil and gas activity spills are
1-999 bbl, with an average size of 77 bbl (USDOI, BOEMRE, 2011a, Figure 1). Although this is a rough
approximation, 20-30 bbl/yr spills from State or Federal oil and gas activity into the waters 0-3 mi
(0-5 km) off of Texas annually.

In the waters 0-3 nmi (0-3.5 mi)