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8.0 GLOSSARY

Acute—Sudden, short term, severe, critical, crucial, intense, but usually of short duration.
Anadromous fish—Fish that migrate up river from the sea to breed in fresh water.
Annelid—Worm with a cylindrical body segmented both internally and externally.

Annular preventer—A component of the pressure control system in the Blowout Preventer that forms a
seal in the annular space around any object in the wellbore or upon itself, enabling well control
operations to commence.

Anthropogenic—Coming from human sources, relating to the effect of humankind on nature.

Aphotic zone—Zone where the levels of light entering through the surface are not sufficient for
photosynthesis or for animal response.

Archaeological resource—Any material remains of human life or activities that are at least fifty years of
age and that are of archaeological interest.

Aromatic—Class of organic compounds containing benzene rings or benzenoid structures.

Attainment area—An area that is shown by monitored data or by air-quality modeling calculations to be
in compliance with primary and secondary ambient air quality standards established by the
USEPA.

Barrel (bbl)—A volumetric unit used in the petroleum industry; equivalent to 42 U.S. gallons or 158.99
liters.

Benthic—Literally, living on the bottom. Refers to material, especially sediment, at the bottom of an
aquatic ecosystem, or it can be used to describe the organisms that live on, or in, the bottom of a
water body or the sea.

Benthos—A region that includes the bottom of the sea and the littoral zone; also refers to the benthic
invertebrate community, which is a group of animals that lives on or in the bottom sediments.

Biological Opinion—The FWS or NMFS evaluation of the impact of a proposed action on endangered
and threatened species, in response to formal consultation under Section 7 or the endangered
Species Act.

Block—A geographical area portrayed on official BOEMRE protraction diagrams or leasing maps that
contains approximately 2,331 ha (9 mi2).

Blowout—An uncontrolled flow of fluids below the mudline from appurtenances on a wellhead or from a
wellbore.

Blowout preventer (BOP)—One of several valves installed at the wellhead to prevent the escape of
pressure either in the annular space between the casing and drill pipe or in open hole (i.e., hole
with no drill pipe) during drilling completion operations. Blowout preventers on jackup or
platform rigs are located at the water’s surface; on floating offshore rigs, BOP’s are located on the
seafloor.

Brackish—Slightly salty water.

Cetacean—Large aquatic carnivorous mammal with fin-like forelimbs, no hind limbs includes whales,
dolphins, porpoises, and narwhals. Also of or relating to these animals.

Chemosynthetic—Organisms that obtain their energy from the oxidation of various inorganic
compounds rather than from light (photosynthesis).
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Critical habitat—Specific areas within the geographical area occupied by the species at the time of
listing (under the ESA), if they contain physical or biological features essential to conservation,
and those features may require special management considerations or protection; and specific
areas outside the geographical area occupied by the species if the agency (USFWS or NMFS)
determines that the area itself is essential for conservation.

Coastal waters—Waters within the geographical areas defined by each State’s Coastal Zone
Management Program.

Coastal wetlands—Forested and nonforested habitats, mangroves, and marsh islands exposed to tidal
activity. These areas directly contribute to the high biological productivity of coastal waters by
input of detritus and nutrients, by providing nursery and feeding areas for shellfish and finfish, and
by serving as habitat for birds and other animals.

Coastal zone—The coastal waters (including the lands therein and thereunder) and the adjacent shore
lands (including the waters therein and thereunder) strongly influenced by each other and in
proximity to the shorelines of the several coastal states; the zone includes islands, transitional and
intertidal areas, salt marshes, wetlands, and beaches and extends seaward to the outer limit of the
United States territorial sea. The zone extends inland from the shorelines only to the extent
necessary to control shore lands, the uses of which have a direct and significant impact on the
coastal waters. Excluded from the coastal zone are lands the use of which is by law subject to the
discretion of or which is held in trust by the Federal Government, its officers, or agents. (The
State land and water area officially designated by the State as “coastal zone” in its State coastal
zone program as approved by the U.S. Department of Commerce under the Coastal Zone
Management Act.)

Condensate—L.iquid hydrocarbons produced with natural gas; they are separated from the gas by cooling
and various other means. Condensates generally have an API gravity of 500-1200.

Continental margin—The ocean floor that lies between the shoreline and the abyssal ocean floor,
includes the continental shelf, continental slope, and continental rise.

Continental shelf—The gently seaward-sloping surface that extends between the shoreline and the top of
the continental slope at about 150 meters (345 feet) depth. The average gradient of the shelf is
between 1:500 and 1:1000 and, although it varies greatly, the average width is approximately 70
kilometers (44 miles). This can also be a judicial term; for example, the outer limit of the legal
continental shelf is determined by reference to be a distance of 200 nautical miles (370 kilometers,
230 miles) or to the outer edge of the geological continental margin, wherever the margin extends
beyond 200 nautical miles (370 kilometers; 230 miles).

Contingency Plan—A plan for possible offshore emergencies prepared and submitted by the oil or gas
operator as part of the plan of development and production, and which may be required for part of
the plan of exploration.

Continental slope—That part of the continental margin that lies between the continental shelf and the
bottom of the ocean. Sunlight does not penetrate this area, and mostly it is home to scavengers. It
is characterized by a relatively steep slope of 3 to 6 degrees.

Critical habitat—a designated area that is essential to the conservation of an endangered or threatened
species that may require special management considerations or protection.

Crude oil—Petroleum in its natural state as it emerges from a well, or after it passes through a gas-oil
separator but before refining or distillation. An oily, flammable, bituminous liquid that is
essentially a complex mixture of hydrocarbons of different types with small amounts of other
substances.
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Crustacean—Includes a diversity of marine, freshwater, and terrestrial animals. All crustaceans have a
head and five pairs of appendages, two of which are antennae. Many microscopic crustaceans,
like krill and brine shrimp, are marine plankton, an important food source for other animals in the
sea. Shrimp, lobsters, crabs, crayfish, and barnacles are crustaceans.

Deferral—Action taken by the Secretary of the Interior at the time of the Area Identification to remove
certain areas/blocks from the proposed sale.

Delineation well—A well that is drilled for the purpose of determining the size and/or volume of an oil
Or gas reservoir.

Deepwater Horizon (DWH) event—All actions stemming from the April 20, 2010, explosion and
subsequent sinking of the Transocean drillship Deepwater Horizon, up to and including the
Macondo well kill declaration on September 19, 2010.

Depleted species—Defined by the MMPA as any case in which: (a) the Secretary of Commerce, after
consultation with the Marine Mammal Commission and the Committee of Scientific Advisors on
Marine Mammals, determines that a species or population stock is below its optimum sustainable
population; (b) a State determines that such species or stock is below its optimum sustainable
population; or (c) a species or population stock is listed as a threatened species or endangered
species under the ESA.

Demersal—Living near, deposited on, or sinking to the bottom of the sea.

Development—Activities that take place following discovery of economically recoverable mineral
resources, including geophysical surveying, drilling, platform construction, operation of onshore
support facilities, and other activities that are for the purpose of ultimately producing the
resources.

Development Operations Coordination Document (DOCD)—A document that must be prepared by
the operator and submitted to BOEMRE for approval before any development or production
activities are conducted on a lease in the Western Gulf.

Diapause—A state of rest, halted development, or arrested development or growth, accompanied by
greatly decreased metabolism, often correlated with the seasons, usually applied only to insects.

Dilution—The reduction in the concentration of dissolved or suspended substrates by mixing with water.

Direct employment—Consists of those workers involved the primary industries of oil and gas
exploration, development, and production operations (Standard Industrial Classification Code
13—O0il and Gas Extraction).

Discharge—Something that is emitted; flow rate of a fluid at a given instant expressed as volume per unit
of time.

Dispersant—A suite of chemicals and solvents used to break up an oil slick into small droplets, which
increases the surface area of the oil and hastens the processes of weathering and microbial
degradation.

Dispersion—A suspension of finely divided particles in a medium.

Distinct Population Segment (DPS)—A vertebrate population or group of populations that is discrete
from other populations of the species and significant in relation to the entire species. Distinct
population segments may be listed as threatened or endangered under the ESA.

Drilling mud—A mixture of clay, water or refined oil, and chemical additives pumped continuously
downhole through the drill pipe and drill bit, and back up the annulus between the pipe and the
walls of the borehole to a surface pit or tank. The mud lubricates and cools the drill bit, lubricates
the drill pipe as it turns in the wellbore, carries rock cuttings to the surface, serves to keep the hole
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from crumbling or collapsing, and provides the weight or hydrostatic head to prevent extraneous
fluids from entering the well bore and to downhole pressures; also called drilling fluid.

Drillship—A self-propelled, self-contained vessel equipped with a derrick amidships for drilling wells in
deep water.

Effluent—A waste product that is discharged to the environment, usually used to mean treated
wastewater discharged from a wastewater treatment plant, sewer, or industrial outfall.

Effluent limitations—Any restriction established by a State or the USEPA on quantities, rates, and
concentrations of chemical, physical, biological, and other constituents discharged from point
sources into U.S. waters, including schedules of compliance.

Endangered species—Defined under the ESA as “any species which is in danger of extinction
throughout all or a significant portion of its range.”

Environmental Assessment—A concise public document required by the National Environmental Policy
Act of 1969 (NEPA). In the document, a Federal agency proposing (or reviewing) and action
provides evidence and analysis for determining whether it must prepare an Environmental Impact
Statement (EIS) or whether it finds there is no significant impact (i.e., Finding of No Significant
Impact [FONSI]).

Environmental effect—A measurable alteration or change in environmental conditions.

Environmental Impact Statement (EIS)—A statement required by the National Environmental Policy
Act of 1969 (NEPA) or similar State law in relation to any major action significantly affecting the
environment; a NEPA document.

Epifaunal—Animals living on the surface of hard substrate.

Essential Fish Habitat (EFH)—Defined under the Magnuson-Stevens Fishery Conservation and
Management Act as waters and substrate that are necessary to the fish species for spawning,
breeding, feeding, or growth to maturity.

Estuary—Coastal semienclosed body of water that has a free connection with the open sea and where
freshwater meets and mixes with seawater.

Eutrophication—The process whereby an aquatic environment becomes rich in dissolved nutrients,
causing excessive growth and decomposition of oxygen-depleting plant life and resulting in injury
or death to other organisms.

Exclusive Economic Zone (EEZ)—The maritime region extending 200 nmi from the baseline of the
territorial sea, in which the United States has exclusive rights and jurisdiction over living and
nonliving natural resources.

Exploration—The process of searching for minerals. Exploration activities include: (1) geophysical
surveys where magnetic, gravity, seismic, or other systems are used to detect or infer the presence
of such minerals; and (2) any drilling, except development drilling, whether on or off known
geological structures. Exploration also includes the drilling of a well in which a discovery of oil or
natural gas in paying quantities is made, and the drilling, after such a discovery, of any additional
well that is needed to delineate a reservoir and to enable the lessee to determine whether to
proceed with development and production.

Exploration Plan (EP)—A plan that must be prepared by the operator and submitted to BOEMRE for
approval before any exploration or delineation drilling is conducted on a lease.

Exploration well—A well drilled in unproven or semi-proven territory to determining whether economic
guantities of oil or natural gas deposit are present; exploratory well.
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Fault—A fracture in the earth’s crust accompanied by a displacement of one side of the fracture with
respect to the other.

Field—An accumulation, pool, or group of pools of hydrocarbons in the subsurface. A hydrocarbon field
consists of a reservoir in a shape that will trap hydrocarbons and that is covered by an
impermeable, sealing rock.

Fixed or bottom founded—Permanently or temporarily attached to the seafloor.
Flyway—An established air route of migratory birds.

Formation—A bed or deposit sufficiently homogeneous to be distinctive as a unit. Each different
formation is given a name, frequently as a result of the study of the formation outcrop at the
surface and sometimes based on fossils found in the formation.

Fugitive emissions—Emission into the atmosphere that could not reasonably pass through a stack,
chimney, vent or other functionally equivalent opening.

Gathering lines—A pipeline system used to bring oil or gas production from a number of separate wells
or production facilities to a central trunk pipeline, storage facility, or processing terminal.

Geochemical—Of or relating to the science dealing with the chemical composition of and the actual or
possible chemical changes in the crust of the earth.

Geologic hazard—A feature or condition that, if unmitigated, may seriously jeopardize offshore oil and
gas exploration and development activities. Mitigation may necessitate special engineering
procedures or relocation of a well.

Geophysical—Of or relating to the physics of the earth, especially the measurement and interpretation of
geophysical properties of the rocks in an area.

Geophysical data—Facts, statistics, or samples that have not been analyzed or processed, pertaining to
gravity, magnetic, seismic, or other surveys/systems.

Geophysical survey—A method of exploration in which geophysical properties and relationships are
measured remotely by one or more geophysical methods.

Habitat—A specific type of environment that is occupied by an organism, a population, or a community.

Halophytic—A plant that can tolerate or thrive in alkaline soil rich in sodium or calcium salts; tolerant of
saline (salty) conditions.

Harassment—Under the 1994 amendments to the MMPA, harassment is statutorily defined as any act of
pursuit, torment, or annoyance which: has the potential to injure a marine mammal or marine
mammal stock in the wild (Level A Harassment); or has the potential to disturb a marine mammal
or marine mammal stock in the wild by causing disruption of behavioral patterns, including, but
not limited to, migration, breathing, nursing, breeding, feeding, or sheltering but which does not
have the potential to injure a marine mammal or marine mammal stock in the wild (Level B
Harassment).

Haulout area—Specific locations where pinnipeds come ashore and concentrate in numbers to rest,
breed, and/or bear young.

Holocene Epoch—A geologic time segment of the Quaternary Period, dating from the end of the
Pleistocene Epoch, approximately 8,000 years ago until the present.

Hydrocarbons—Any of a large class of organic compounds containing primarily carbon and hydrogen.
Hydrocarbon compounds are divided into two broad classes: aromatic and aliphatics. They occur
primarily in petroleum, natural gas, coal, and bitumens.
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Hypothermia—Condition in which body temperature drops below the level required for normal
metabolism and/or bodily function to take place.

Hypoxia—Depressed levels of dissolved oxygen in water, usually resulting in decreased metabolism.

Incidental take—Takings that result from, but are not the purpose of, carrying out an otherwise lawful
activity (e.qg., fishing) conducted by a Federal agency or applicant (see Taking).

Indigenous—Originating where it is found. Refers to species or peoples found locally and from the local
area.

Indirect effects—Effects caused by activities that are stimulated by an action but not directly related to it.

Industry infrastructure—The facilities associated with oil and gas development, e.g., refineries, gas
processing plants, etc.

Indirect employment—Secondary or supporting oil- and gas-related industries, such as the processing of
crude oil and gas in refineries, natural gas plants, and petrochemical plants.

Intertidal—The zone between the high and low water marks.
Invertebrate—An animal without a backbone or spinal column, such as an insect.
Isobath—L.ine connecting points of equal water depth on a nautical chart; a seabed contour.

Jackup rig—A barge-like, floating platform with legs at each corner that can be lowered to the sea
bottom to raise the platform above the water.

Lagoon—A water body often separated from ocean water exchange, with enclosure as a defining
characteristic.

Lease—Authorization that is issued under and that authorizes exploration for, and development and
production of, minerals. Lease means an agreement that is issued under Section 8 or maintained
under Section 6 of the Outer Continental Shelf Lands Act and that authorizes exploration for, and
development and production of, minerals. The term also means the area covered by that
authorization, whichever the context requires.

Lease sale—The competitive auction of leases granting companies or individuals the right to explore for
and develop certain minerals under specified conditions and periods of time.

Lease term—The initial period for oil and gas leases, usually a period of 5, 8, or 10 years depending on
water depth or potentially adverse conditions.

Lessee—A party who has entered into a lease with the United States to explore for, develop, and produce
the leased minerals.

Lightering—Smaller boats supplying larger boats with supplies and/or carrying fuel; lightering
operations include transfers within the vessel, to lightering barges, or if necessary, into the sea.

Lithic—Of or pertaining to stone.

Macondo Oil Spill—The name given to the oil spill that resulted from the explosion and sinking of the
Deepwater Horizon rig from the period between April 24, 2010, when search and recovery vessels
on site reported oil at the sea surface until uncontrolled flow from the Macondo well was capped.

Marshes—~Persistent, emergent, nonforested wetlands characterized by predominantly cordgrasses,
rushes, and cattails.

Migratory bird—Any mutation or hybrid of a listed species, as well as any part, egg, or nest of such
bird. Protected under the Migratory Bird Treaty Act.
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Minerals—As used in this document, minerals include oil, gas, sulphur, and associated resources, and all
other minerals authorized by an Act of Congress to be produced from public lands as defined in
Section 103 of the Federal Land Policy and Management Act of 1976.

Mollusk—An invertebrate having a soft unsegmented body, usually enclosed in a shell. Also a group of
freshwater and saltwater animals, including oysters, clams, mussels, snails, conches, scallops,
squid, and octopus.

Mysticete—A whale that has baleen (plates of keratinized tissue that hang from the upper jaw) instead of
teeth (suborder Mysticeti). Examples include the humpback whale (Megaptera novaeangliae),
gray whale (Eschrichtius robustus), and minke whale (Balaenoptera acutorostrata).

Nautical mile—A distance measurement equivalent to 1.15 statutory miles, or 1.8 kilometers.

Nearshore waters—Offshore open waters that extend from the shoreline out to the limit of the territorial
seas (twelve nautical miles).

Nonattainment area—An area that is shown by monitoring data or by air-quality modeling calculations
to exceed primary or secondary ambient air quality standards established by the USEPA.

Odontocete—Toothed marine mammals (suborder Odontoceti). Examples include the sperm whale
(Physeter macrocephalus), beluga whale (Delphinapterus leucas), harbor porpoise (Phocoena
phocoena), and bottlenose dolphin (Tursiops truncatus).

Offloading—Unloading liquid cargo, crude oil, or refined petroleum products.

Offshore—In beach terminology, the comparatively flat zone of variable width, extending from the shore
to the edge of the continental shelf. It is continually submerged. Also the breaker zone directly
seaward of the low tide line.

Qil spill contingency plan—A plan submitted by the lease or unit operator along with or prior to a
submission of a plan of exploration or a development/production plan that details provisions for
fully defined specific actions to be taken following discovery and notification of an oil spill
occurrence.

Operational discharge—Any incidental pumping, pouring, emitting, emptying, or dumping of wastes
generated during routine offshore drilling and production activities.

Operator—An individual, partnership, firm, or corporation having control or management of operations
on a leased area or portion thereof. The operator may be a lessee, designated agent of the lessee,
or holder of operating rights under an approved operating agreement.

Organic matter—Material derived from living plants or animals.

Outer Continental Shelf (OCS)—AIl submerged lands that comprise the continental margin adjacent to
the United States and seaward of State offshore lands.

Pelagic—Of or pertaining to the open sea; associated with open water beyond the direct influence of
coastal systems.

Perturbation—A secondary influence on a system that causes it to deviate.

Plankton—Passively floating or weakly motile aquatic plants (phytoplankton) and animals
(zooplankton).

Pathology—The scientific study of the nature of disease and its causes, processes, development, and
consequences.

Phocid—True or earless seals (family Phocidae). Examples include the bearded seal (Erignathus
barbatus) and ringed seal (Phoca hispida).

Effects of Oil and Gas Activities in the Arctic Ocean Draft Environmental Impact Statement 8-7
Glossary



December 2011
Phytoplankton—Miicroscopic floating aquatic plants that produce their own nutrients through
photosynthesis.

Pinniped—Aquatic carnivorous mammals having a streamlined body specialized for swimming with
limbs modified as flippers, for example, seals.

Platform—A steel or concrete structure from which offshore development wells are drilled.

Plankton—Very small, free-floating organisms of the ocean or other aquatic systems, including
phytoplankton and zooplankton, which get their nutrients from organisms.

Play—A prospective subsurface area for hydrocarbon accumulation that is characterized by a particular
structural style or depositional relationship.

Plume—A narrow thermal feature, which can be either hot or cold, that rises or sinks because of its
anomalous temperature compared to the surrounding fluid.

Polychaete—A class of mainly marine annelids, characterized by parapodia bearing numerous hairs; for
example, bristle worm.

Polychlorinated Biphenyls (PCBs)—A group of toxic, carcinogenic organic compounds previously used
for industrial purposes.

Polycyclic Aromatic Hydrocarbon (PAH)—Chemical compounds that consist of fused aromatic rings;
many are known or suspected carcinogens.

Potential impact (effect)}—The range of alterations or changes to environmental conditions that could be
caused by an action.

Primary production—Organic material produced by photosynthetic or chemosynthetic organisms.

Produced water—Total water discharged from the oil and gas extraction process; production water or
production brine.

Production—Activities that take place after the successful completion of any means for the extraction of
resources, including bringing the resource to the surface, transferring the produced resource to
shore, monitoring operations, and drilling additional wells or workovers.

Promulgated—Formally made public; published accounts.

Prospect—An untested geologic feature having the potential for trapping and accumulating
hydrocarbons.

Province—A spatial entity with common geologic attributes. A province may include a single dominant
structural element such as a basin or a fold belt, or a number of contiguous related elements.

Refining—~Fractional distillation of petroleum, usually followed by other processing (for example,
cracking).

Relief—The difference in elevation between the high and low points of a surface.
Reserves—Proved oil or gas resources.

Reservoir—A subsurface, porous, permeable rock boy in which hydrocarbons have accumulated.
Rig—A structure used for drilling an oil or gas well.

Right-of-way—A legal right of passage, an easement; the specific area or route for which permission has
been granted to place a pipeline, (and) ancillary facilities, and for normal maintenance thereafter.

Rookery—The nesting or breeding grounds of gregarious (i.e., social) birds or mammals; also a colony of
such birds or mammals.
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Royalty—A share of the minerals produced from a lease paid in either money or “in-kind” to the
landowner by the lessee.

Sale area—The geographic area of the Outer Continental Shelf (OCS) being offered for lease for the
exploration, development, and production of mineral resources.

Scoping—The process prior to Environmental Impact Statement (EIS) preparation to determine the range
and significance of issues to be addressed in the EIS for each proposed major federal action.

Seagrass beds—More or less continuous mats of submerged, rooted marine flowering vascular plants
occurring in shallow tropical and temperate waters. Seagrass beds provide habitat, including
breeding and feeding grounds, for adults and/or juveniles of many of the economically important
shellfish and finfish.

Seismic—Pertaining to, characteristic of, or produced by water, earthquakes or earth vibration; having to
do with elastic waves in the earth; also geophysical when applied to surveys.

Sediment—Material that has been transported and deposited by water, wind, glacier, precipitation, or
gravity; a mass of deposited material.

Seeps (hydrocarbon)—Gas or oil that reaches the surface along bedding planes, fractures,
unconformities, or fault planes.

Sensitive area—An area containing species, populations, communities, or assemblages of living
resources, that is susceptible to damage from normal OCS-related activities. Damage includes
interference with established ecological relationships.

Stranding—Defined under the MMPA as “an event in the wild in which (A) a marine mammal is dead
and is (i) on a beach or shore of the United States; or (ii) in waters under the jurisdiction of the
United States (including any navigable waters); or (B) a marine mammal is alive and is (i) on a
beach or shore of the United States and is unable to return to the water; (ii) on a beach or shore of
the United States and, although able to return to the water, is in need of apparent medical attention;
or (iii) in the waters under the jurisdiction of the United States (including any navigable waters),
but is unable to return to its natural habitat under its own power or without assistance.”

Stipulations—Specific measures imposed upon a lessee that apply to a lease. Stipulations are attached as
a provision of a lease; they may apply to some or all tracts in a sale. For example, a stipulation
might limit drilling to a certain time period of the year or certain areas.

Subarea—A discrete analysis area.

Subsistence uses—The customary and traditional uses by rural residents of wild, renewable resources for
direct personal or family consumption as food, shelter, fuel, clothing, tools, or transportation; for
making and selling of handcraft articles out of nonedible byproducts of fish and wildlife resources
take for personal or family consumption; for barter, or sharing for personal or family consumption;
and for customary trade.

Substrate—Any stratum lying underneath another.

Supply vessel—A boat that ferries food, water, fuel, and drilling supplies and equipment to an offshore
rig or platform and returns to land with refuse that cannot be disposed of at sea.

Take—In the Marine Mammal Protection Act, meaning “to harass, hunt, capture, or kill, or attempt to
harass, hunt, capture, or kill any marine mammal.” In the Endangered Species Act, the definition
includes to harass, harm, hunt, shoot, wound, kill, trap, capture, or collect, or attempt to engage in
any such conduct. A notable component of this definition is “harm,” which means an act that
actually kills or injures protected wildlife. Such acts may include significant habitat modification
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or degradation that actually Kills or injures wildlife by significantly impairing essential behavior
patterns, including breeding, feeding, or sheltering.

Tertiary—A geologic period dating from 63 million to 2 million years ago.

Threatened species—Defined under the Endangered Species Act as “any species which is likely to
become an endangered species within the foreseeable future throughout all or a significant portion
of its range.”

Total suspended solids—The total amount of suspended solids in water.
Turbidity—Reduced water clarity due to the presence of suspended matter.

Trawling—The operation of towing a net (trawl) to catch fish and/or shellfish. Trawls are towed either
with bottom contact or in midwater. The towing speed varies, according to such factors as the
type of trawl and trawling and the target species.

Trophic—Trophic levels refer to the hierarchy of organisms form photosynthetic plants to carnivores,
such as man; feeding trophic levels refer to the hierarchy of organisms from photosynthetic plants
to carnivores in which organisms at one level are fed upon by those at the next higher level (e.g.,
phytoplankton eaten by zooplankton eaten by fish).

Turbidity—Reduced water clarity resulting from the presence of suspended matter.

Upwelling—Divergence of water currents or the movement of surface water away from land, leading to
upward movement of cold nutrient-rich water from the ocean depths; often associated with great
production of fish and fisheries.

Volatile organic compound (VOC)—Any reactive organic compound that is emitted to the atmosphere
as a vapor. The definition does not include methane.

Weathering (of oil)—The aging of oil due to its exposure to the atmosphere, causing marked alterations
in its physical and chemical makeup.
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Figure 2.1  Simple Illustration of a Marine Seismic Survey Operation using Streamers.
Source: USDOI, MMS 2006a
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Figure 2.2  Illustration of Ocean Bottom Cable survey.
Source: Schlumberger 2011
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Figure 2.3  Schematic view of a Controlled Source Electromagnetic (CSEM) survey.
A horizontal electric dipole is towed above receivers that are deployed on the seafloor.

Source: 2010 Electromagnetic Geoservices ASA
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Figure 2.4  SDC operating in the Beaufort Sea.
Source: ICETECH 2010 Conference

Figure 2.5  M/V Noble Discoverer.
Source: Shell Inc. 2010a
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Jackup Rig.

Figure 2.6

Source: Bennet & Associates LLC and Offshore Technology Development Inc. 2011
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Figure 3.1-1 General circulation map of the Beaufort and Chukchi seas.
Source: Weingartner and Danielson 2010
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Figure 3.1-3 Schematic circulation map of the Beaufort and Chukchi shelves showing the
flow of Bering Strait water through the Chukchi Sea along three principal pathways that
are associated with distinct bathymetric features: the Herald Valley, the Central Channel,
and Barrow Canyon.

Source: Weingartner and Danielson 2010

Three branches of the inflowing Pacific water are color-coded with navy blue (Anadyr Water) being the
most nutrient-rich water and light blue (Alaska Coastal Water) being the least nutrient-rich. The Siberian
Coastal Current (green) is present in summer and fall, but absent or weak in winter and spring. On the
continental slope, the Pacific-origin water encounters Atlantic-origin Water (red) which is flowing
counter-clockwise around the Arctic basin. Offshore of the slope, in the interior of the Canada Basin, is
the clockwise wind-driven flow of the Beaufort Gyre (purple)
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Figure 3.1-4 a) Sea Ice Extent March 2011 and September 2011. b) Average Monthly
Arctic Sea Ice Extent March 1979 — 2011 and September 1979 — 2011.

Sources: NSIDC, 2011a,b
a) Map shows the maximum sea ice extent (in white) for March 2011, and also the median sea ice extent

(red line) for the period 1979-2000. Graph shows the average monthly sea ice extent over the period
1979-2011.
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b) Map shows the minimum sea ice extent (in white) for September 2011, and the median sea ice extent
(red line) for the period 1979-2000. Graph shows the average monthly sea ice extent over the period
1979-2011.
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Figure 3.1-5 Sound Level Metrics.
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Figure 3.1-6a An audiogram of human hearing.
Source: Discovery of Sound in the Sea 2011
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Figure 3.1-6b Graphic showing A-weighting function for human hearing.
Source: Harris 1998
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Figure 3.1-7 Hearing curves for some marine mammals in water and a typical human in air.
Source: Discovery of Sound in the Sea 2011

December 2011

There are two sets of y-axes (vertical) because different reference pressures are used to measure sound in water (re 1 pPa; left axis) vs in air (re 20
KPa; right axis). Notice that the decibel values differ by 61.5 dB for the same value of intensity (watts/ m 2). The x-axis (horizontal) is the

frequency of a sound on a logarithmic scale.
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Figure 3.1-8 Graphic showing M-weighting functions for marine mammal hearing for (A) low, mid, and high frequency
cetaceans, and (B) for pinnipeds in water and air.

Source: Southall et al. (2007)
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Figure 3.1-9 Prevailing underwater sound levels.
Source: NRC 2003a
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Figure 3.1-10 Depth profiles of natural turbidity levels measured in the nearshore Alaskan
Beaufort Sea in 1999.

Source: Boehm 2001

Profile (a) shows turbidity levels before a storm event; profile (b) shows turbidity levels immediately
following a storm event
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Figure 3.1-11 Levels of Ecological Organization.

The dose-response model traditionally used in environmental impact assessment only considers the
effects of stressors on individuals or populations. However, the value of ecosystem goods and services is
usually derived from interactions among physical, chemical, and biological ecosystem components.
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Figure 3.2-1 Simplified Food Web of the Arctic Ocean Ecosystem.

December 2011
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Figure 3.2-2 Seasonal ranges of the Western Arctic caribou herd with locations of satellite-collared caribou collected during

the 2006-2007 regulatory year.
Source: ADF&G 2003

Data excludes first year caribou was collared; all collars standardized to one location every six days.
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Figure 3.2-3 Central Arctic Caribou Herd Seasonal Ranges in Northern Alaska.
Source: BLM 2005
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Figure 3.2-4 Caribou calving areas within the Arctic National Wildlife Refuge.
Source: USFWS 2008 The Teshekpuk Caribou Herd

from : Slcoo g (1963), Clough etal. (1987 Arthu (2002) and Griffith et al. (2002)

Extent of Calving m
Concentrated Calving N Ty

Arcte Natonal Wikllife Refuge

Effects of Oil and Gas Activities in the Arctic Ocean Draft Environmental Impact Statement 26
Figures



December 2011

Figure 3.2-5 Teshekpuk Lake Caribou Herd Seasonal Ranges in Northern Alaska (1990 — 2005 Satellite Telemetry Data).

Source: BLM 2005
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Figure 3.2-6 Ranges of Alaska’s Caribou herds.
Source: ADFG 2010a
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Figure 3.3-1 2009 Alaska Economic Performance Report.
Source: ADCCED 2011d

The commercial passenger vessel tax
collected a total of $44.3 million, while
mining license tax revenue totaled $13
million.

707 -

. * State of Alaska, Department of Revenue, Tax
Total Oil and Gas ivision. 2009. 2009 Anual Repor.
$3,836,475,205 " Evion, 200, S S0 Forecemt,

» State of Alaska, Department of Revenue, Tax
Division, 2010. Spring 2010 Forecast.

Taxes Collected by the
State of Alaska in 2009

_ 1% Alcohol $38,496,361
1% All Other $32,017,915
<1% Motor Fuel $10,084,276
Fisheries - All Sectors

Corporate Income
cther than cil and gas 3%
$120,934,805

2% $69,692,852

2% Tobacco $73,075,035

Commercial 1%,
Passenger Vessel

<1% Mining Licenses
$44,383 827 °

$146,044139
All Other Includes: Vehicle Rental, Gaming, Telephone and

Electic Cooperative, Estate and Large Passenger Vessel
Gambiling faxes, Tire Fees, and Regulatory Cost Charges.

Figure 3.3-2 Statewide Employment by Section (February 2011).
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December 2011

Figure 3.3-3 Local Capture of Large-Scale Resource Extraction from Remote Region
Alaska (Million $).

Source: Goldsmith 2007 Calculated by URS in 2003 dollars
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Figure 3.3-4a Top Employers in the NSB (2003).
Source: NSB 2003 Economic Profile and Census Report
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Figure 3.3-4b NSB Employment by Sector (2000).

Source: Alaska Department of Community & Regional Affairs, Community Database Online from 2000
Census
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Figure 3.3-4c NAB Major Employment Sectors

Source: Alaska Department of Community & Economic Development, Community Database Online
(from 2000 Census)
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Figure 3.3-5 Percent of Resident Workers by Wage Range (2009).

So

urce: ADLWD 2011a

Note: Northern Region is indicated in blue (North Slope Borough, Northwest Arctic Borough, and Nome
Census Area); State of Alaska is indicated in black.
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Figure 3.3-6 Efficiency (number landed / number struck) of the bowhead whale

subsistence harvest 1973 to 2007.
Source: Suydam et al. 2007
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Figure 3.3-7 Number of bowheads landed, and struck by subsistence hunters in the U.S.,
Canada, and Russia from 1974 to 2006.

Source: NMFS 2008

100

Bowhead Whales

B Alaska, USA (landed) M Western Canada (landed)
[ Siberia, Russia (landed) Alaska, USA (struck & lost)
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Figure 3.3-8 Winter sea ice in the Beaufort Sea
Source: http://www.photolib.noaa.gov/bigs/corp1014.jpg
Note: Stamukhi zone in the foreground and flatter, smoother, landfast ice in the background.

ﬁ I~

Figure 3.3-9 Ice floes in the Chukchi Sea
Source: http://www.aslo.org/photopost/showphoto.php/ photo/860/sort/1/size/medium/cat/all/page/2
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Figure 3.3-10 Coastal flow lead near Barrow, Alaska.
Source: http://boemre-new.gina.alaska.edu/

Note: Landfast ice is on the left and drifting pack ice on the right.

Figure 3.3-11 Open water off the coast of Barrow, Alaska (Summer).
Source: URS Corporation
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Figure 3.3-12 Summer in Kotzebue, located on the Chukchi Sea.
Source: http://www.alaska-in-pictures.com/kotzebue-and-chukchi-sea-3103-pictures.htm

— =

Figure 3.3-13 Vegetation located within the EIS project area.
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Figure 3.3-14 Oil and Gas Development, Prudhoe Bay.
Source: URS Corporation

Figure 3.3-15 "Mars Ice Island, Beaufort Sea Alaska.
Source: http://www.alaska.boemre. gov/kids/shorts/iceisind/iceisind.htm

Image shows a 60 day exploratory well built offshore, 8 km off Cape Halkut near NPR-A.
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December 2011

Figure 3.3-16 Pioneer Natural Gas, Oooguruk exploratory drilling site.

Source: http://ga.pennenergy.com/ index/petroleum/display/ 337896/articles/offshore/volume-68/issue-
8/Arctic-frontiers/oooguruk-project-offshore-alaska.html

Figure 3.3-17 BP, Liberty exploratory drilling site.

Source: http://www.onepennysheet.com/wp-content/uploads/2010/06/bp-liberty-project-in-ak-fake-
islandl.jpg
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M:\Projects\Federal\26220558 - NMFS TO 10 Arctic Seismic & Drilling PEIS\mxd\November Edits\Figure 3.3-23 Chukchi Sea - Beluga Whale and Walrus Subsistence Use Areas.mxd
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M:\Projects\Federal\26220558 - NMFS TO 10 Arctic Seismic & Drilling PEIS\mxd\November Edits\Figure 3.3-25 Chukchi Sea Polar Bear and Seal Subsistence Use Areas.mxd
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M:\Projects\Federal\26220558 - NMFS TO 10 Arctic Seismic & Drilling PEIS\mxd\November Edits\Figure 3.3-26 Beaufort Sea Terrestrial Resources Subsistence Use Areas.mxd
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M:\Projects\Federal\26220558 - NMFS TO 10 Arctic Seismic & Drilling PEIS\mxd\November Edits\Figure 3.3-27 Chukchi Sea Terrestrial Resources Subsistence Use Areas.mxd
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156l° w

154l° w

152l° w 150l° w

144l° W 142l° W

72° N=

7°N4

Point Barrow.

~Point Barrow

hsk

Arctic Ocean

Chukchi Beaufort Sea
Sea

Russia

Canada

", 2M

i %uneau
Wah

B

it

COORDINATE SYSTEM:
NAD 1983 UTM Zone 6N
Projection: Transverse Mercator

S Gfreate—

9- Ooogljrljk
Unit.

10-‘“Nikaitchuq ==k T

‘ ; Unit

2 - Colville River
Unit

6 - Milne Point Unit |

Crry
T I
/

\7 - Northstar Unit

[
8 - Prudhoe Bay Unit

T
L |/

Nuigsut

f ,,,,,,,,,,,,””w”[‘f:!’ls:-Kuparuk
‘ Mooses BN
Tooth Unit

North

[ Unit

. Oil & Gas Lease Sgle Area

|
| | il i
,ﬁf&% ?} Unit
i e N

i 0

\
14

.~ 4-Duck Islan ! |

fullen Paint 7

x_(ffj),
14
1

L

l“*‘i.. L /l ;*_

"

1

a5 =
(7
T

River |

Slope Aredwide ‘

Map Symbols

Historical Drill Sites

Distant Early Warning (DEW) Line Sites

X

Federal/State Maritime Boundary (3-Miles Offshore)
Bathymetry

Active State Leases (As of December 1, 2009)
Beaufort Sea Available State Leases

Beaufort Sea Active Federal Leases

OO

Onshore Oil & Gas Lease Sale Areas

QOil & Gas Production Units

D State Units
|:| Federal Units

Kilometers

11 - Point Thomson

y A b s |
)5 ARV P

72N

“F7o°N

NATIONAL MARINE FISHERIES SERVICE
EFFECTS OF OIL AND GAS ACTIVITIES IN THE ARCTIC OCEAN EIS

1
152° W

1
150° W

P22

PAST, PRESENT, REASONABLY
FORESEEABLE FUTURE ACTIONS
IN THE BEAUFORT SEA

U.S. BEAUFORT SEA, ALASKA

o
@ntinental
- JOB NO: 26220558] DRAWN: MAJ
" gé 7] DATE: NOV 2011 FILE: SEE PATH FIGURE 4.1
!
146° W 144°w



M:\Projects\Federal\26220558 - NMFS TO 10 Arctic Seismic & Drilling PEIS\mxd\November Edits\Figure 4.2 Past Present Reasonably Foreseeable Future CHUKCHI.mxd

68° N

66° N

Arctic Ocean

Map Symbols

" Historical Drill Sites

Chukchi
Sea

Beaufort Sea

@ Distant Early Warning (DEW) Line Sites

. Mining Related Projects

Federal/State Maritime Boundary (3-Miles Offshore)
Bathymetry

Chukchi Sea Active Federal Leases
EIS Project Area

Bering Sea

5 0

NATIONAL MARINE FISHERIES SERVICE
EFFECTS OF OIL AND GAS ACTIVITIES IN THE ARCTIC OCEAN EIS

64° N=

PAST, PRESENT, REASONABLY b o,

FORESEEABLE FUTURE ACTIONS §
IN THE CHUKCHI SEA :
U.S. CHUKCHI SEA, ALASKA (()”) e
JOB NO: 26220558] DRAWN: MAJ - Bamymety
DATE. NOV 2011 FILE: SeE PATH FIGURE 4.2

T T T )
176° W 174° W 172° W 170° W

72°N




M:\Projects\Federal\26220558 - NMFS TO 10 Arctic Seismic & Drilling PEIS\mxd\December Edits\Alt. 2 Beaufort.mxd

156° W
1

146° W
1

144° W 142° W
1 1

72° N=

Po

70° N

h."'

Russias

Teshekpuk
Y L'ake

Arctic Ocean

Chukchi Beaufort Sea

[ ’
COORDINATE SYSTEM: ,l" ~41
NAD 1983 UTM Zone 6N .
Projection: Transverse _Mercator

-r’r “"'--:’/J e

148> W
1

A

~ 1

- Kilometers

I/

F,
v i

-

/ .

]
. Harrison Bay|O i

Prudhoe Bay ¢
w 4 dhorse

£

Map Symbols

Bathymetry

Active State Leases (As of December 1, 2009)
Beaufort Sea Available State Leases

Beaufort Sea Active Federal Leases

Onshore Oil & Gas Lease Sale Areas

Shalllow Hazard Survey Vessel

3D Ocean-Bottom Cable Seismic Survey Vessel
2D/3D Seismic Survey Vessel

Drillship

Support Vessel

O+ «>+D[ 8

160dB Isopleth, Level B harassment threshold for pulsed sources.
120dB Isopleth
120dB Isopleth, Level B harassment threshold for continuous sources

—=
|
11

10

2D/3D Seismic Survey Track Line
Special Habitat Areas
Barrow Canyon

Camden Bay

=i ! f ¥
/o (3 North Slope Are: wi(_i‘“/""/

Oil & Gas Lease Sdle Area

o

Al
T

%
-

d_‘-

o if.

-

7

1

4 ‘i_'

A
P‘u'

- 4 . -
J g ") i o 2 e

NATIONAL MARINE FISHERIES SERVICE
EFFECTS OF OIL AND GAS ACTIVITIES IN THE ARCTIC OCEAN EIS

=72° N

—70° N

o Sy,

CONCEPTUAL EXAMPLE
FOR ALTERNATIVE 2
(LEVEL 1 EXPLORATION ACTIVITY)

U.S. BEAUFORT SEA, ALASKA

13:Mile
tinental

nif

146° W

JOB NO: 26220558 DRAWN: BG

Figure 4.3-1

DATE: NOV 2011| FILE: SEE PATH

1 1
144° W 142° W



M:\Projects\Federal\26220558 - NMFS TO 10 Arctic Seismic & Drilling PEIS\mxd\December Edits\Alt. 2 Chukchi.mxd

174° W 172° W 170° W 168° W 166° W 164°W 162° W 160° W 158° W 156° W
1 1 1 1 | | | 1 1 1

Arctic Ocean

Chukchi Beaufort Sea

Gulf of Alaska

_ gt ]
\ N
S AL

Kilometers
40
I 1

70° N— Miles

oy Map Symbols
Bathymetry
Shallow Hazard Survey Vessel

2D/3D Seismic Survey Vessel

HLg=ll

160dB Isopleth, Level B harassment threshold for pulsed sources
120dB Isopleth

S
i
L]

Chukchi Sea Active Federal Leases

2D\3D Seismic Survey Track Line
Special Habitat Areas

Barrow Canyon
Hanna Shoal

Kasegaluk Lagoon

UNNR

Ledyard Bay Critical Habitat Unit

¢ & . ey g

NATIONAL MARINE FISHERIES SERVICE
EFFECTS OF OIL AND GAS ACTIVITIES IN THE ARCTIC OCEAN EIS

F

—70° N

CONCEPTUAL EXAMPLE
FOR ALTERNATIVE 2
(LEVEL 1 EXPLORATION ACTIVITY)

68° N7 - 7 y s U.S. CHUKCHI SEA, ALASKA
ANE L . -' Y r ol Sl eyt JOB NO: 26220558 DRAWN: BG
{ {'f—imﬂ,;__ . ;-;., ! vy . 15 : ¥ i Wi O L PO NOV 2011 FILE: SEE PATH FIGURE 4.3-2
T T T
164° W 158° W 156° W 154° W



Figure 4.3-3 Temporal Conceptual Example under Alternative 2 (Level 1 Exploration Activity)
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Figure 4.4-3 Temporal Conceptual Examples under Alternative 3 (Level 2 Exploration
Activity)
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Figure 4.5-1 Dispersion and fate of water-based drill cuttings and drilling fluids discharged to the ocean. About 90% of the
discharged solids settle rapidly and form a mud/cuttings pile within several hundred meters of the point of discharge.

Source: Neff 2005

This mud/cuttings pile would affect water depths near the drilling activity. The remaining 10% of the discharged solids remain suspended and

drift with prevailing currents away from the drilling site to settle elsewhere.
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Figure 4.5-2

Logic framework for potential impacts to human health.
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Figure B-1  Measured temperature and salinity profiles, and derived sound speed
profiles near 71°30°’N 164°30°’W in late August 2010. Source O’Neill et al. 2010.
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Deep water Beaufort Sea sound speed profile for August at 70°40" N, 138°15"
W in 1375 m (4510 ft) water depth. Source GDEM (Teague et al. 1990).
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Figure B-3  Peak (Lp), RMS (Lp90) pressure levels and per-pulse SEL (LE) in (a) endfire
direction and (b) broadside direction from 3000 in3 airgun array, and (c) 60 in3 mitigation

airgun used for Statoil’s 2010 3D Chukchi Sea seismic survey in 38-43 m (125-141 ft) water
depth, measured 2 m (6.6 ft) above the seabed.

Source: O’Neill et al. 2010.

The smooth fit functions shown with solid lines are the least-square function fits to Lp90, and the dashed
lines are the same functions shifted up to exceed 90 percent of the measurement points.
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Figure B-4  Peak (L), RMS (Lpg0) pressure Ievels and per-pulse SEL (Lg) in (a) endfire
direction and (b) broadside direction from 3147 in® airgun array used for Shell’s 2007 3D
Camden Bay (Sivulliq Prospect) seismic survey in ~24 m (79 ft) water depth, measured 2 m
(6.6 ft) above the seabed.

Source: Hannay et al. 2008.

The smooth fit functions shown with solid lines are the least-square function fits to Lyg, and the dashed
lines are the same functions shifted up to exceed 90 percent of the measurement points.
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Figure B-5  Spectrograms of airgun array pulses produced by GXT’s 2006 2D Chukchi

Sea seismic survey using a 3320 in® airgun array in 40 m (131 ft) water depth, measured 2
m (6.6 ft) above the seabed.

Source: Austin and Laurinolli 2007.

From top left to bottom right, the measurement ranges are 1 km (0.62 mi), 10 km (6.2 mi), 20 km (12.4
mi), and 40 km (25 mi). Striations in these figures are due to modal propagation.
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Figure B-6  Pressure versus time (left) and SEL spectral density (right) of single airgun
array pulses received at three distances 460 m (1,509 ft) (top), 1,359 m (4,459 ft) (middle),
80 km (50 mi) (bottom), from Statoil’s 2010 3D Chukchi Sea seismic survey in 38-42 m
(125-138 ft) water depth.

Source: O’Neill et al. 2010.

Measurements were made at 2 m (6.6 ft) above the seabed. The vertical red lines indicate the 90 percent
time window used for Lgg (rms) sound level calculation.
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Figure B-7  One-third octave band per-pulse SEL (units are dB re 1 uPa2s) as a function
of band center frequency and broadside distance from Statoil’s 3000 in® airgun array used
for its 2010 3D Chukchi Sea seismic survey in 38-43 m (125-141 ft) water depth.

Source: O’Neill et al. 2010.
Measurements were made 2m (6.6 ft) above the seabed. The 8-10 kHz signal is due to an echosounder.

10000
£ 1000
)
3
3 100
o
o
L
10 -
1 T
0.1 1.0 10.0
Range (km)
A SIS —— |
100 120 140 160 180

Figure B-8 = RMS-90 integration time window length versus distance from GXT’s 2006
2D Chukchi Sea seismic survey.

Source: Austin and Laurinolli 2007.
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Figure B-9 Peak (Lp), RMS (Lp90) pressure levels and per-pulse SEL (LE) in endfire

direction (top left) and broadside direction (top right) from an 880 in3 airgun array, and

from the 20 in3 airgun (bottom) used for Eni/PGS’s 2008 OBC seismic survey in Harrison

Bay in 2.5 m (8 ft) water depth.

Source: Warner et al. 2008.

Measurements were made at the seabed. The smooth fit functions shown with solid lines are the least-
square function fits to Lygo, and the dashed lines are the same functions shifted up to exceed 90 percent of

the measurement points.
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Figure B-10 Peak (Lp), RMS (Lp90) pressure levels and per-pulse SEL (LE) in endfire
direction (top left) and broadside direction (top right) from an 880 in3 airgun array, and
from the 20 in3 airgun (bottom) used for Eni/PGS’s 2008 OBC seismic survey in Harrison
Bay in 9 m (30 ft) water depth.

Source: Warner et al. 2008.

Measurements were made at the seabed. The smooth fit functions shown with solid lines are the least-
square function fits to Lygo, and the dashed lines are the same functions shifted up to exceed 90 percent of
the measurement points. At ranges less than 800 m (2,625 ft) from the mitigation airgun, the best
empirical fit function was RL = 220.2 — 21.0 logR - 0.00088 R. Beyond 800 m (2,625 ft), it was RL =
158.4 — 30.5 log (R/800) — 0.017 (R-800).
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Figure B-11 Peak (Lp), RMS (Lp90) pressure levels and per-pulse SEL (LE) for 10 in3
airgun (top left), 20 in3 array (top right), and 40 in3 array (bottom) used for Shell’s 2009

Site Clearance survey at its
Source: Warner et al. 2010.

December 2011

Honeyguide prospect in the Chukchi Sea, measured 2 m (6.6 ft) above the seabed in 48 m (157 ft) water
depth. The smooth fit functions shown with solid lines are the least-square function fits to Lyg, and the
dashed lines are the same functions shifted up to exceed 90 percent of the measurement points.
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Figure B-12 Peak (Lp), RMS (Lp90) pressure levels and per-pulse SEL (LE) for GeoPulse
3.5 kHz sub-bottom profiler operating during Shell’s 2009 (top left), 20 in3 array (top
right), and 40 in3 array (bottom) used for Shell’s 2009 Site Clearance surveys at its
Honeyguide (left) and Burger (right) prospects in the Chukchi Sea, measured 2 m above
the seabed in 40 and 46 m water depth respectively.

Source: Warner et al. 2010.

The smooth fit functions shown with solid lines are the least-square function fits to Lyg, and the dashed
lines are the same functions shifted up to exceed 90 percent of the measurement points.
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Appendix A: Standard and Additional Mitigation Measures
Addressing Impacts to Marine Mammals and Subsistence Activities

Standard Mitigation Measures

The mitigation measures® (and the identified mitigation monitoring needed to support them) listed below
are planned for inclusion as a requirement under every ITA issued for the type of activity identified.

A. DETECTION-BASED MEASURES INTENDED TO REDUCE NEAR-
SOURCE ACOUSTIC EXPOSURES AND IMPACTS ON MARINE
MAMMALS WITHIN A GIVEN DISTANCE OF THE SOURCE

This measure would be required for all activities that occur during the open-water season (i.e.
2D/3D seismic including in-ice surveys, site clearance and high resolution shallow hazards
surveys, and exploratory drilling activities).

Mitigation Measure Al. Establishment of 180 dB shutdown/power down radius for
cetaceans and 190 dB shutdown/power down radius for pinnipeds.

NMFS has established acoustic thresholds that identify the received sound levels above which
hearing impairment or other injury could potentially occur; these thresholds are 180 and 190 dB
re 1 puPa (rms) for cetaceans and pinnipeds, respectively (NMFS 1995, 2000). All further
received sound level criteria reported in this appendix will be re 1 pPa (rms). In view of a panel
of bioacoustics specialists convened by NMFS, the 180- and 190-dB criteria are the received
levels above which one could not be certain that there would be no injurious effects, auditory or
otherwise, to marine mammals. Since the establishment of these acoustic criteria, NMFS has
recommended and included shutdown/powerdown zones at the 180/190 dB isopleths as standard
required mitigation measures in MMPA authorizations for seismic surveys. Typical language in
past ITAs includes:

= Establish and have trained Protected Species Observers (PSOs) monitor a preliminary
exclusion zone for cetaceans surrounding the airgun array on the source vessel where the
received level would be 180 dB or greater. The radius for the zone will vary based on the
airgun array used, water depth, and numerous other factors related to the water and
seafloor properties. This final distance of the radius will be established by modeling
and/or a sound source verification test.

= Establish and monitor a preliminary exclusion zone for pinnipeds surrounding the airgun
array on the source vessel where the received level would be at or above 190 dB with
trained PSOs. The radius for the zone will vary based on the airgun array used, water
depth, and numerous other factors related to the water and seafloor properties. The final
distance of the radius will be established by modeling and/or a sound source verification
test.

* Immediately power-down the seismic airgun array and/or other acoustic sources,
whenever any cetaceans or walrus are sighted approaching close to or within the area
delineated by the 180 dB, or pinnipeds or polar bears are sighted approaching close to or
within the area delineated by the 190 dB isopleth.

! These measures have been included in past ITAs issued by NMFS in the Arctic Ocean.
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= |If the power-down operation cannot reduce the received sound pressure level at the
cetacean or pinniped to less than 180 dB or 190 dB, respectively, then the holder of the
ITA must immediately shutdown the seismic airgun array and/or other acoustic sources.

= The seismic airgun array cannot be powered up unless the marine mammal exclusion
zones are visible and no marine mammals are detected within the appropriate safety
zones for a minimum of 15 minutes (small odontocetes, pinnipeds) or 30 minutes (for
mysticetes). The seismic array can be ramped up once the PSOs have no further visual
detection of the animal(s) within the exclusion zone, and they are confident that no
marine mammals remain within the appropriate exclusion zone.

Mitigation Measure A2. Specified ramp-up procedures for airgun arrays.

Ramp-up is the gradual introduction of sound to deter marine mammals from potentially
damaging sound intensities and from approaching the exclusion zone. This technique involves
the gradual increase (usually approximately 5-6 dB per 5-minute increment) in emitted sound
levels, beginning with firing a single airgun and gradually adding airguns over a period of 20 to
40 minutes, until the desired operating level of the full array is obtained. Ramp-up procedures are
instituted based on the assumption that any marine mammals in the vicinity of seismic operations
will become aware of the noise source before it rises to potentially harmful levels and to leave the
area. The 180- and 190-dB) exclusion zones described in the previous measure are used for the
ramp-up procedures as well. Typical language in past ITAs includes:

= Conduct a 30-minute period of marine mammal observations by at least two trained PSOs
to verify that the exclusion zone is clear prior to commencing ramp-up at the
commencement of seismic operations and at any time the airgun array has been shut
down for a certain period of time. The period of shutdown requiring a full ramp-up is
based on the size of the airgun array but is typically between 8 and 10 minutes.

= Do not commence ramp-up if the entire exclusion zones are not visible for at least 30
minutes prior to ramp-up in either daylight or nighttime and do not commence ramp-up at
night unless the seismic source has maintained a sound pressure level at the source of at
least 180 dB during the interruption of full seismic survey operations. If a sound source
of at least 180 dB has been maintained during the interruption of seismic operations, then
the 30 minute pre-ramp-up visual survey is waived.

= Ramp-up the airgun arrays at no greater than 6 dB per 5-minute period starting with the
smallest airgun in the array and then adding additional guns in sequence until the full
array is firing if no marine mammals are observed in the safety zones and periods
specified above. Ramp-up procedures should be used at the commencement of seismic
operations and any time after the airgun array has been shut down for a certain period of
time.

Mitigation Measure A3. Protected Species Observers (PSOs) required on all seismic
source vessels and ice breakers, as well as on support (chase) vessels.

PSOs are a key component both for the purposes of implementing mitigation measures, such as
shutdowns and ramp-ups, and for gathering information pursuant to the monitoring requirements
of the ITA (latter addressed separately). Some of the mitigation monitoring requirements in past
ITAs include:

= The holder of the ITA must designate trained, NMFS-approved, individuals (PSOs) to be
onboard the source vessel to conduct the visual monitoring programs required under this
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Authorization and to record the effects of seismic surveys and the resulting noise on
marine mammals.

To the extent possible, PSOs should be on duty for four consecutive hours or less,
although more than-one four-hour shift per day is acceptable. PSOs will not work more
than three shifts in a 24-hour period (i.e. 12 hours total per 24-hour period).

Monitoring is to be conducted by the PSOs onboard the active seismic vessel (including
in-ice surveys), to (A) ensure that no marine mammals enter the appropriate exclusion
zone whenever the seismic sources are on, and (B) to record marine mammal activity. At
least two observers must be on watch the 30 minutes prior to full ramp up, during ramp
ups, and for as much of the other operating hours as possible. At all other times, at least
one observer must be on active watch (1) whenever the seismic source is operating during
the daytime; (2) during any nighttime power-ups of the airguns; and (3) at night,
whenever one or more power-down situations the preceding day were due to marine
mammal presence.

At all times, the crew must be instructed to keep watch for marine mammals. If any are
sighted, the bridge watch-stander must immediately notify the PSO(s) on-watch. If a
marine mammal is within or closely approaching its designated exclusion zone, the
seismic acoustic sources must be immediately powered down or shutdown.

Monitoring will consist of recording: (A) the species, group size, age/size/sex categories
(if determinable), the general behavioral activity, heading (if consistent), bearing and
distance from seismic vessel, sighting cue, behavioral pace, and apparent reaction of all
marine mammals seen near the seismic vessel and/or its airgun array (e.g. none,
avoidance, approach, paralleling, etc.); (B) the time, location, heading, speed, and activity
of the vessel (shooting or not), along with sea state, visibility, cloud cover and sun glare
at (1) any time a marine mammal is sighted, (2) at the start and end of each watch, and
(3) during a watch (whenever there is a change in one or more variable); and, (C) the
identification of all vessels that are visible within 5 km (3.1 mi) of the seismic-vessel
whenever a marine mammal is sighted, and the time observed, bearing, distance, heading,
speed and activity of the other vessel(s).

On-ice Seismic Surveys

Mitigation Measure A4. All activities must be conducted at least 150 m (490 ft) from
any observed ringed seal lair.

PSOs are a key component of locating ringed seal lairs. During active seismic vibrator
source operations, the 150 m (490 ft) exclusion zone shall be monitored for entry by
marine mammals.

Any locations of seal structures must be marked and protected by a 150 m (490 ft)
exclusion distance from any existing routes and on-ice seismic activities.

No ice roads may be built between the mobile camp and work site. Travel between
mobile camp and work site shall also be monitored for marine mammals and be done by
vehicles driving through on a snow road. Vehicles must avoid any pressure ridges, ice
ridges, and ice deformation areas where seal structures are likely to be present.
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Mitigation Measure A5. No energy source may be placed over a ringed seal lair.

= PSOs are a key component of locating ringed seal lairs. During active seismic vibrator
source operations, the 150 m (490 ft) exclusion zone shall be monitored for entry by
marine mammals.

= Any locations of seal structures must be marked and protected by a 150 m (490 ft)
exclusion distance from any existing routes and on-ice seismic activities.

= No ice roads may be built between the mobile camp and work site. Travel between
mobile camp and work site shall also be monitored for marine mammals and be done by
vehicles driving through on a snow road. Vehicles must avoid any pressure ridges, ice
ridges, and ice deformation areas where seal structures are likely to be present.

Exploratory Drilling Activities

Mitigation Measure A6. PSOs required on all drill ships (including rigs and ships) and
ice management vessels.

= PSO requirements would be the same as those identified for Standard Mitigation Measure
A3. PSOs are required on all types of drilling units and all support vessels. PSOs will
watch during active drilling operations and transits.

B. NON-DETECTION-BASED MEASURES INTENDED TO MORE
BROADLY LESSEN THE SEVERITY OF ACOUSTIC IMPACTS ON
MARINE MAMMALS OR REDUCE OVERALL NUMBERS TAKEN
BY ACOUSTIC SOURCE

This measure would be required for all activities that occur during the open-water season (i.e.
2D/3D seismic including in-ice surveys, site clearance and high resolution shallow hazards
surveys, and exploratory drilling activities).

Mitigation Measure B1. Specified flight altitudes for all support aircraft except for
take-off, landing, and emergency situations.

= Aircraft shall not operate below 457 m (1,500 ft) unless the aircraft is engaged in
approaching, landing or taking off, or unless engaged in providing assistance to a whaler
or in poor weather (low ceilings) or any other emergency situations. Aircraft shall not
operate below 305 m (1,000 ft) during marine mammal monitoring when operating
outside of active subsistence areas. Aircraft engaged in marine mammal monitoring shall
not operate below 457 m (1,500 ft) in areas of active subsistence use; such areas are to be
identified through communications with the Communication Centers.

= Except for airplanes engaged in marine mammal monitoring, aircraft shall use a flight
path that keeps the aircraft at least five miles inland until the aircraft is directly (south) of
its offshore destination, then at that point it shall fly directly to its destination. This is
applicable to the Beaufort Sea only.

= Helicopters shall not hover or circle above groups of marine mammals or within 457 m
(1,500 ft) of such groups.
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MEASURES INTENDED TO REDUCE/LESSEN NON-ACOUSTIC

IMPACTS ON MARINE MAMMALS

These measures would be required for all activities that occur during the open-water season (i.e.
2D/3D seismic including in-ice surveys, CSEM surveys, site clearance and high resolution
shallow hazards surveys, and exploratory drilling activities).

Mitigation Measure C1. Specified procedures for changing vessel speed and/or
direction to avoid collisions with marine mammals.

General operation conditions include:

Reduce vessel speed when within 274 m (900 ft) of whales and those vessels capable of
steering around such groups should do so. Vessels may not be operated in such a way as
to separate members of a group of whales from other members of the group.

Avoid multiple changes in direction and speed when within 274 m (900 ft) of whales. In
addition, operators should check the waters immediately adjacent to a vessel to ensure
that no whales will be injured when the vessel's propellers (or screws) are engaged.

Do not operate support vessels (including small boats), to the extent that they are being
used, at a speed that would make collisions with whales likely. Vessel speeds shall be
less than 10 knots in the proximity of feeding whales or whale aggregations.

When weather conditions require, such as when visibility drops, adjust vessel speed
accordingly to avoid the likelihood of injury to whales. Vessel speeds should be reduced
to at least 10 knots.

Mitigation Measure C2. Lost equipment notification.

The operator shall notify BOEM or BSEE (dependent upon the type of activity), NMFS,
and the U.S. Fish and Wildlife Service in the event of any loss of cable, streamer, or other
equipment that could pose a danger to marine mammals.

On-ice Seismic Surveys

Mitigation Measure C3. When traveling on ice roads, the area shall be monitored for
marine mammals.

PSOs are a key component of locating ringed seal lairs. During active seismic vibrator
source operations, the 150 m (490 ft) exclusion zone shall be monitored for entry by
marine mammals.

Any locations of seal structures must be marked and protected by a 150 m (490 ft)
exclusion distance from any existing routes and on-ice seismic activities.

No ice roads may be built between the mobile camp and work site. Travel between
mobile camp and work site shall also be monitored for marine mammals and be done by
vehicles driving through on a snow road. Vehicles must avoid any pressure ridges, ice
ridges, and ice deformation areas where seal structures are likely to be present.
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Exploratory Drilling Activities ONLY

Mitigation Measure C4. Oil Spill Response Plan.

Operators are required to have a plan(s) in place that: a) minimize the likelihood of a spill; b)
outline the response protocol in the event of a spill; and ¢) identify the means of minimizing
impacts to marine mammals following a spill.

= Each operator is required to prepare an oil spill response plan (OSRP) for any facilities
seaward of the coastline. In the OSRP, the operator must include an emergency response
action plan, a worst-case-discharge (WCD) scenario, an inventory of response equipment
to support a WCD response, contractual agreements with oil spill removal organizations
(OSRO) who will provide response services, a dispersant-use plan, an in situ-burning
plan, and a training and response drills plan.

= In developing the WCD scenario, operators are required to conduct an appropriate
trajectory analysis for the area where the facility will be located. This analysis must
identify onshore and offshore areas that a discharge potentially could impact and further
identify resources of special economic or environmental concern that may be present.
The operator must describe what strategies would be used to protect these areas and
resources.

= Operators may be required to stage spill response equipment near areas of concern to
facilitate more rapid deployment to protect critical resources and limit exposure to oil.

D. MEASURES INTENDED TO ENSURE NO UNMITIGABLE
ADVERSE IMPACT TO SUBSISTENCE USES

These measures would be required for all activities that occur during the open-water season and
in-ice (i.e. 2D/3D seismic including in-ice surveys, CSEM surveys, site clearance and high
resolution shallow hazards surveys, and exploratory drilling activities).

Mitigation Measure D1. Shutdown of exploration activities occurring in specific areas
of the Beaufort Sea corresponding to the start and conclusion of the fall bowhead whale
hunts in Nuigsut (Cross Island) and Kaktovik beginning on or around August 25.

= Start dates for hunts are based on

* No geophysical activity from the Canadian Border to the Canning River (146 deg. 4 min.
W) beginning on or around August 25 to close of the Kaktovik’s and Nuigsut’s fall
bowhead whale.

= The bowhead whale subsistence hunt will be considered closed for a particular village
when the village Whaling Captains’ Association declares the hunt ended or the village
guota has been exhausted (as announced by the village Whaling Captains’ Association or
the Alaska Eskimo Whaling Commission [AEWC]), whichever occurs earlier.

= From August 10 to August 25, industry participants will communicate and collaborate
with AEWC on any planned vessel movement in and around Kaktovik and Cross Island
to avoid impacts to the whale hunt.
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= From Pt. Storkerson (~148 deg. 42 min. W) to Thetis Island (~150 deg. 10.2 min. W);

O Inside the Barrier Islands: No geophysical activity prior to August 5.
Geophysical activity is allowed from August 5 until completion of operations.
Geophysical activity allowed in this area after August 25 shall include a source
array of no more than 12 airguns, a source layout no greater than 8 m x 6 m (26.2
ft x 19.7 ft), and a single source volume no greater than 14.4 liters (880 in®).

o0 Outside the Barrier Islands: No geophysical activity from August 25 to close of
fall bowhead whale hunting in Nuigsut. Geophysical activity is allowed at all
other times.

= From Canning River (~146 deg. 4 min. W) to Pt. Storkerson (~148 deg. 42 min. W), no
geophysical activity from August 25 to the close of bowhead whale subsistence hunting
in Nuigsut.

= Around Barrow, no geophysical activity from Pitt Point on the east side of Smith Bay
(~152 deg. 15 min. W) to a location about half way between Barrow and Peard Bay
(~157 deg. 20 min. W) from September 15 to the close of the fall bowhead whale hunt in
Barrow.

= Industry participants will contact the whaling captains’ associations of Wainwright, Point
Lay, and Point Hope to determine if the village is planning to participate in a fall whale
hunt. If the village whaling captains indicate that they plan to participate in the fall whale
hunt, before September 15, no more than two geophysical activities employing airguns
will occur at any one time within 48.3 km (30 mi) of any point along the Chukchi Sea
coast until the close of the fall bowhead whale hunt.

Mitigation Measure D2. Establishment and utilization of Communication Centers in
subsistence communities to address potential interference with marine mammal hunts
on a real-time basis throughout the season.

To address potential interference with marine mammal hunts on a real-time basis, exploration
companies have been required to participate in the establishment and interaction with
Communication Centers in affected subsistence communities. The Communication Centers are to
be operated on a 24-hour basis during the fall bowhead whale hunt.

= Upon notification by a Communication Center operator of an at-sea emergency, the
holder of the ITA shall provide such assistance as necessary to prevent the loss of life, if
conditions allow the holder of the ITA to safely do so.

= Upon request for emergency assistance made by a subsistence whale hunting
organization, or by a member of such an organization, in order to prevent the loss of a
whale, the holder of the ITA shall assist towing of a whale taken in a traditional
subsistence whale hunt, if conditions allow the holder of the ITA to safely do so.

= The Plan of Cooperation (as required by NMFS implementing regulations at 50 CFR
216.104(a)(12)) outlining the steps that will be taken to cooperate and communicate with
the native communities to ensure the availability of marine mammals for subsistence uses
must be implemented.
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Mitigation Measure D3. Required flight altitudes and paths for all support aircraft in
areas where subsistence occurs, except during take-off, landing, and emergency
situations.

Aircraft shall avoid concentrations or groups of whales. Operators shall, at all times, conduct
their activities at a maximum distance from such concentrations of whales.

= Aircraft shall not operate below 457 m (1,500 ft) unless the aircraft is engaged in,
approaching, landing or taking off, or unless engaged in providing assistance to a whaler
or in poor weather (low ceilings) or any other emergency situations.

= Aircraft engaged in marine mammal monitoring shall not operate below 457 m (1,500 ft).

= Except for airplanes engaged in marine mammal monitoring, aircraft operating in the
Beaufort Sea shall use a flight path that keeps the aircraft at least five miles inland until
the aircraft is directly (south) of its offshore destination, then at that point it shall fly
directly (north) to its destination.

= When weather conditions do not allow a 457 m (1,500 ft) flying altitude, such as during
severe storms or when cloud cover is low, aircraft may be operated below the 457 m
(1,500 ft) altitude. However, when aircraft are operated at altitudes below 457 m (1,500
ft) because of weather conditions, the operator must avoid whale concentrations and
concentration areas and should take precautions to avoid flying directly over or within
1,372 m (4,501 ft) of groups of whales.
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Additional Mitigation Measures

The following mitigation measures (and mitigation monitoring needed to support them) will be evaluated
in Chapter 4 and may be required by NMFS in ITAs or by BOEM in G&G permits or ancillary activity
notices to make the necessary findings under the MMPA and OCS Lands Act, respectively, for the type of
activity identified.

A. DETECTION-BASED MEASURES INTENDED TO REDUCE NEAR-
ARRAY ACOUSTIC EXPOSURES AND IMPACTS ON MARINE
MAMMALS WITHIN A GIVEN DISTANCE OF THE SOURCE

Additional Mitigation Measure Al. Sound source verification tests for sound sources
and vessels at the start of the season.

Before conducting the activity, the operators shall conduct sound source verification (SSV) tests
to verify the radii of the safety and monitoring zones within real-time conditions in the field,
providing for more accurate radii to be used. When moving an operation into a new area, the
operator shall re-verify the new radii of the exclusion zones. The purpose of this mitigation
measure is to establish and monitor more accurate safety zones based on empirical measurements,
as compared to the zones based on modeling and extrapolation from different datasets. Using a
hydrophone system, the vessel operator is required to conduct SSV tests for all airgun arrays and
vessels and, at a minimum, report the following results to NMFS within five days of completing
the test:

= The empirical distances from the airgun array and other acoustic sources utilized during
the effectiveness of the ITA to broadband received levels of 190 dB down to 120 dB in
10 dB increments and the radiated sounds vs. distance from the source vessel.

= Measurements are to be made at the beginning of the survey for locations not previously
modeled in the Arctic Seas.

Additional Mitigation Measure A2. Measures to assess efficacy and improve detection
capabilities in low visibility situations (e.g. Forward Looking Infrared [FLIR] imaging
devices, 360° thermal imaging devices).

= All PSOs could be provided with and use appropriate night-vision devices, Big Eyes, and
reticulated and/or laser range finding binoculars in order to detect marine mammals
within the Exclusion Zone.

Additional Mitigation Measure A3. Limiting activities in situations of low visibility.
Additional Mitigation Measure A4. Measures to increase detection probability for real-

time mitigation (e.g. to maintain 180 dB shutdown zones), such as passive and active
acoustic monitoring.
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Additional Mitigation Measure A5. Enhancement of monitoring protocols and
mitigation shutdown zones to minimize impacts in specific biologic situations (e.g.
cow/calf groups and feeding or resting aggregations).

Some characteristic mitigation language that has been used in past ITAs for these measures
include:

= For seismic activities (including shallow hazards and site clearance and other marine
surveys where active acoustic sources will be employed) in the Beaufort Sea after August
25, a 120-dB monitoring zone for bowhead whales will be established and monitored for
the next 24 hours if four or more bowhead whale cow/calf pairs are observed at the
surface during an aerial monitoring program within the area where an ensonified 120-dB
zone around the vessel’s track is projected. To the extent practicable, such monitoring
should focus on areas upstream (eastward) of the bowhead migration. No seismic
surveying shall occur within the 120-dB safety zone around the area where these whale
cow-calf pairs were observed, until two consecutive surveys (aerial or vessel) indicate
they are no longer present within the 120-dB safety zone of seismic-surveying operations.

= A 160-dB vessel monitoring zone for bowhead and gray whales will be established and
monitored in the Chukchi Sea and after August 25 in the Beaufort Sea during all seismic
surveys. Whenever an aggregation of bowhead whales or gray whales (12 or more
whales of any age/sex class that appear to be engaged in a non-migratory, significant
biological behavior (e.g. feeding, socializing)) are observed during an aerial or vessel
monitoring program within the 160-dB safety zone around the seismic activity, the
seismic operation will not commence or will shut down, until two consecutive surveys
(aerial or vessel) indicate they are no longer present within the 160-dB safety zone of
seismic-surveying operations.

B. NON-DETECTION-BASED MEASURES INTENDED TO MORE
BROADLY LESSEN THE SEVERITY OF ACOUSTIC IMPACTS ON
MARINE MAMMALS OR REDUCE OVERALL NUMBERS TAKEN
BY ACOUSTIC SOURCE

These measures would be required for all activities that occur during the open-water season (i.e.
2D/3D seismic surveys including in-ice seismic, site clearance and high resolution shallow
hazards surveys, and exploratory drilling activities).

Additional Mitigation Measure B1. Temporal/spatial limitations to minimize impacts in
particular important habitats, including Camden Bay, Barrow Canyon, Hanna Shoal,
the shelf break of the Beaufort Sea, and Kasegaluk Lagoon/Ledyard Bay Critical
Habitat Unit.

No oil and gas industry exploration activities would be permitted to occur in the areas specified
here during the listed timeframes. Additionally, buffer zones around these time/area closures
could potentially be included. Buffer zones would require that activities emitting pulsed sounds
would need to operate far enough away from these closure areas so that sounds at 160 dB do not
propagate into the area or that activities emitting continuous sounds would need to operate far
enough away from these closure areas so that sounds at 120 dB do not propagate into the area. In
the event that a buffer zone of this size was impracticable, a buffer zone avoiding the
ensonification of the important habitat above 180 dB could be used.
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= Camden Bay: minimizing disturbance of feeding and resting whales.

0 Bowhead whales: September 1 — October 15 for primary migration and feeding
(Huntington and Quakenbush 2009; Koski and Miller 2009; Quakenbush et al.
2010a)

0 Subsistence (bowhead whale hunting): late August — early October (Huntington
and Quakenbush 2009)

0 Except for emergencies or human/navigation safety, oil and gas exploration
operations shall not occur within Camden Bay or the designated buffer zones
during the dates noted here.

= Barrow Canyon and the Western Beaufort Sea: minimizing surface vessel and aircraft
disturbance of feeding and resting whales.

0 Bowhead whales: late August — early October
0 Beluga whales: mid-July — late August

0 Except for emergencies or human/navigation safety, oil and gas exploration
operations shall not occur within the Barrow Canyon area or the designated
buffer zones from August 1 to the close of the fall bowhead whale hunt in
Barrow.

= Shelf Break of the Beaufort Sea: minimizing surface vessel and aircraft disturbance of
feeding whales

0 Beluga whales: mid-July — late-September

= Hanna Shoal: minimizing surface vessel and aircraft disturbance of feeding and resting
marine mammals (gray whales, walrus, spotted seals)

o Walrus: July — August (USGS 2011)
0 Gray whales: late August — early October

0 Except for emergencies or human/navigation safety, oil and gas exploration
operations shall not occur within the Hanna Shoal area or the designated buffer
zones from September 1 to October 15.

= Kasegaluk Lagoon/Ledyard Bay Critical Habitat Unit: minimizing surface vessel and
aircraft disturbance of feeding and resting marine mammals (beluga whales, spotted
seals) and spectacled eiders; subsistence hunting of beluga whales.

0 Subsistence (Kasegaluk Lagoon beluga whale hunting): mid-June — mid-July

0 Except for emergencies or human/navigation safety, oil and gas exploration
operations shall not occur within the Unit or the designated buffer zones between
July 1 and November 15.

0 To the maximum extent practicable, aircraft supporting seismic survey operations
shall avoid operating below 457 m (1,500 ft) over the Unit between July 1 and
November 15.

0 Vessel travel within the Unit and altitude deviations by aircraft over the Unit for
emergencies or human safety shall be reported within 24 hours to BOEM.
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Additional Mitigation Measure B2. NMFS restricting number of surveys (of same level
of detail) that can be conducted in the same area in a given amount of time (i.e. to avoid
needless collection of identical data).

= Require industry to organize a way to interact with one another to identify when and if
duplicative surveys are likely to occur (survey type to gather same type of data within
five years) and outline efforts to avoid or describe justification.

2D/3D Seismic Surveys, Including In-lIce Surveys ONLY

Additional Mitigation Measure B3. Separate seismic surveys are prohibited from
operating within 145 km (90 mi) of one another.

C. MEASURES INTENDED TO REDUCE/LESSEN NON-ACOUSTIC
IMPACTS ON MARINE MAMMALS

These measures would be required for all activities that occur during the open-water season (i.e.
2D/3D seismic surveys including in-ice seismic, CSEM surveys, site clearance and high
resolution shallow hazards surveys, and exploratory drilling activities).

Additional Mitigation Measure C1. Vessels and aircraft avoidance of concentrations of
groups of ice seals, walruses, and polar bears.

= Seismic survey and associated support vessels shall observe a 0.8 km (0.5 mi) safety
radius around ice seal or Pacific walrus groups hauled out onto land or ice.

= Vessels must reduce speed when walruses are observed in the water. Vessels capable of
steering around these animals must do so. Vessels may not be operated in such a manner
as to separate members of a group of ice seals or walruses from other members of a
group. Vessels should avoid multiple changes in direction and speed when ice seals or
walruses are present.

= Under no circumstances, other than an emergency, should aircraft be operated at an
altitude lower than 457 m (1,500 ft) when within 0.8 km (0.5 mi) of ice seal or Pacific
walrus groups.

= Helicopters may not hover or circle above such areas or within 762 m (2,500 lateral ft) of
such areas.

= Seismic survey operators shall adhere to any mitigation measures identified by the
USFWS to protect polar bears from being harassed and/or injured.

= Vessels must reduce speed when polar bears are observed in the water. Vessels capable
of steering around these animals must do so. Vessels may not be operated in such a
manner as to separate members of a group of polar bears from other members of a group.
Vessels should avoid multiple changes in direction and speed when polar bears are
present.

= Currently, proposed polar bear critical habitat mitigation includes a 1.6 km (1 mi) no
disturbance zone around the barrier islands, and sea ice habitat.

Additional Mitigation Measure C2. Specified shipping or transit routes to avoid
important habitat in areas where marine mammals may occur in high densities.
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Exploratory Drilling Activities ONLY

Additional Mitigation Measure C3. Requirements to ensure reduced, limited, or zero
discharge of any or all of the specific discharge streams identified with potential
impacts to marine mammals or marine mammal habitat.

Discharge streams identified with potential impacts to marine mammals or marine mammal
habitat include the following:

Drill cuttings;

Drilling fluids;

Sanitary waste;

Bilge water;

Ballast water; and

Domestic waste (i.e. gray water).

Additional Mitigation Measure C4. Operators are required to recycle drilling muds.

= QOperators are required to recycle drilling muds (e.g. use those muds on multiple wells)
based on operational considerations to reduce discharges.

On-ice Seismic Surveys

Additional Mitigation Measure C5. Use trained seal-lair sniffing dogs for areas with
water deeper than 3 m (9.8 ft) depth contour to locate seal structures under snow in the
work area and camp site before initiation of activities.

Additional Mitigation Measure C6. Use trained seal-lair sniffing dogs to survey the ice
road and establish a route where no ringed seal structures are present.

D. MEASURES INTENDED TO ENSURE NO UNMITIGABLE
ADVERSE IMPACT TO SUBSISTENCE USES

These measures would be required for all activities that occur during the open-water season (i.e.
2D/3D seismic surveys, including in-ice seismic, CSEM surveys, site clearance and high
resolution shallow hazards surveys, and exploratory drilling activities).

Additional Mitigation Measure D1. No transit of exploration vessels into the Chukchi
Sea prior to July 15 or until the beluga hunt is completed at Point Lay.

= Any vessel conducting geophysical work in the Chukchi Sea should remain as far
offshore as weather and ice conditions allow and, at all times, at least 8.05 km (5 mi)
offshore during transit except for emergencies or human/navigation safety.

= Geophysical activity shall not be conducted within 96.56 km (60 mi) of any point on the
Chukchi Sea coast.

Additional Mitigation Measure D2. Vessels transiting east of Bullen Point to the Canadian
border should remain at least 8km (5 mi) offshore during transit along the coast, provided ice and
sea conditions allow.
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Additional Mitigation Measure D3. Shutdown of exploration activities in the Beaufort Sea for
the Nuigsut (Cross Island) and Kaktovik bowhead whale hunts based on real-time reporting of
whale presence and hunting activity rather than a fixed date.

Additional Mitigation Measure D4. Shutdown of exploration activities in the Beaufort Sea for
the Barrow bowhead whale hunts from Pitt Point on the east side of Smith Bay to a location about
half way between Barrow and Peard Bay from September 15 to the close of the fall bowhead
whale hunt in Barrow.

Additional Mitigation Measure D5. Shutdown of exploration activities in the Chukchi Sea for
the Barrow (the area circumscribed from the mouth of Tuapaktushak Creek due north to the
coastal zone boundary, to Cape Halkett due east to the coastal zone boundary) and Wainwright
(the area circumscribed from Point Franklin due north to the coastal zone boundary, to the Kuk
River mouth due west to the coastal zone boundary) bowhead whale hunts based on real-time
reporting of whale presence and hunting activity rather than a fixed date.

Additional Mitigation Measure D6. Shutdown of exploration activities in the Chukchi Sea for
the Point Hope and Point Lay bowhead whale hunts (within a 48 km [30 mi] buffer from the
coast) based on real-time reporting of whale presence and hunting activity rather than a fixed
date.

Additional Mitigation Measure D7. Transit restrictions into the Chukchi Sea modified to allow
offshore travel under certain conditions (e.g. 32 km [20 mi] from the coast) if beluga whale, fall
bowhead whale (Barrow and Wainwright), and other marine mammal hunts would not be
affected.

Exploratory Drilling Activities ONLY

Additional Mitigation Measure D8. For exploratory drilling operations in the Beaufort Sea
west of Cross Island, no drilling equipment or related vessels used for at-sea oil and gas
operations shall be moved onsite at any location outside the barrier islands west of Cross Island
until the close of the bowhead whale hunt in Barrow.
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Appendix B
Seismic Survey Sound Propagation in the EIS Project Area

Of all exploration sources, seismic survey airgun array sources generate the highest sound pressures.
Further, a large number of measurements of airgun sound levels have been performed since 2006 in the
EIS project area. This Appendix describes important findings of those measurements, and discusses the
influence of project area physical environments have in general on low frequency sound propagation.
While this information is related directly to airgun sounds and airgun sound propagation, it is useful also
for understanding propagation of all low frequency (<1 kHz) noise in the project are environments. Key
results include strong modal propagation in shallow environments and support for long-range sound
propagation in sound channels of deep environments.

The figures associated with this appendix can be found in the Figures section of this EIS.

1.0 Sound Speed Profiles

1.1  Shallow Water Conditions

The majority of the EIS project area is characterized by shallow waters of less than 50 m (164 ft) depth.
Sound speed profiles in the shallow waters of the EIS project area during summer months are dominated
by the effects of gradients of salinity and temperature. Solar heating of surface waters and influx of lower
salinity, warmer Pacific water sets up a stratified structure of low salinity warm water overlying high
salinity cold water. This stratification forms in low sea states but mixing of water layers to the bottom
can occur after storms, and the stratification can be temporarily lost. Stratification can reform after just a
few days of calm weather. An example of stratified water profiles, and the resulting sound speeds, is
given in Figure B-1 (O’Neill et al. 2010). When stratification exists, higher sound speeds occur in the
upper water layers and this profile leads to downward refraction of propagating sounds. In general,
downward-refracting profiles are expected to lead to lower sound levels near the surface, and higher rates
of sound attenuation with range due to more sound interaction with the seabed. There does not appear to
be a systematic examination of this effect for the industrial sound types employed for oil and gas
exploration activities (primarily airgun arrays, vessels, drill rigs and various types of sonars) in the
Chukchi and Beaufort seas.

1.2 Deep Water Conditions

Only the further offshore regions of the EIS project area, mainly in the Beaufort Sea, extend into deep
water defined here by depths greater than a few hundred meters. In deep arctic waters the sound speed
profile is described by increasing sound speed with depth due to pressure effects, but solar heating of the
top layer in summer can lead to higher speeds in the surface 20 m (66 ft). Figure B-2 shows a typical
Beaufort Sea sound speed profile for August in 1,375 m (4,511 ft) water depth as predicted by the U.S.
Naval Oceanographic Office’s Generalized Digital Environmental Model (GDEM) database (Teague et
al. 1990).

The resulting effect of the deep water profile on acoustic propagation is the formation of a surface sound
channel (or half channel) with upper boundary at the surface. When warming of the surface occurs a small
full channel can form with axis at the base of the warmed layer (at approximately 20 m [66 ft] depth) that
could trap high frequency (>200 Hz) sounds. The important feature of the deep water profile is that
upward refraction over a large depth range leads to trapping of shallow-angle low frequency sounds in a
channel that allows this sound to propagate large distances with relatively low attenuation.
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2.0 2D and 3D Airgun Array Sound Propagation

Airgun array acoustic measurements have been performed for most seismic surveys in the Chukchi and
Beaufort seas as required under IHA authorizations for those projects. The measurements have been
performed only in water depths less than 50 m (164 ft). Acoustic measurements have been performed
since 2008 for deeper water seismic surveys for BP Canada and Imperial Oil Canada in Canadian waters
but those results are presently not published. Reporting requirements of the IHAs in U.S. waters include
documenting the sound levels and acoustic characteristics of the airgun array signals. A list of recent
seismic surveys in the EIS project area, with references to the measurement reports is given in Chapter 4,
Section 4.5.1.5.

2.1  Airgun Array Sound Levels in Shallow Water

Airgun array acoustic measurements have recorded the airgun pressure signatures as a function of
distance from the arrays in the EIS project areas to approximately 50 m water depth. The key metrics
recorded are broadband peak pressure (Lp), 90™ percent RMS (Lpso), and per-pulse SEL (Lg), and the
formula for computing these metrics from the recorded pressure signatures are provided in all of the 90-
day reports (e.g. O’Neill et al. 2010). Measurements are typically presented in level versus distance plots
in broadside and entire directions from the arrays. The results from two production surveys in the
Chukchi Sea and Beaufort Sea study areas are presented in Figures B-3 and B-4.

2.2 Spectral and Temporal Characteristics of Airgun Signals in Shallow
Water

The spectral and temporal characteristics of airgun pulses change as they propagate in the relatively
shallow water environments of the EIS project area. Low frequency sounds (less than 500 Hz) propagate
largely as resonant modes in shallow water. The acoustic measurements of impulsive sources in the
Chukchi and Beaufort seas have identified modal propagation in all cases. As an example, the
spectrograms (graphs of spectral density versus frequency and time) from acoustic recording of airgun
array signals from GXT’s 2006 2D Chukchi Sea seismic program approximately 100 km (62 mi) north of
Cape Lisburne in 40 m (131 ft) water depth at four distances from the airgun array are shown in
Figure B-5. The down-sweeping striations in these spectrograms represent propagation in individual
modes. Modal patterns in water depths of 20 to 40 m (66 to 131 ft) tend to develop in the first 2 to 5 km
(1.2 to 3.1 mi) of propagation and are most strongly apparent between 8 and 20 km (5 and 12.4 mi)
distance from the source. Some of the modes start to decay at longer ranges as discussed below.

The modal propagation observed in the EIS project area during seismic survey programs are strongest at
frequencies between approximately 30 and 300 Hz. Mode energy outside of this range of frequencies can
propagate to short or moderate distances but becomes more rapidly attenuated and eventually very weak
after a few tens of kilometers propagation. At distances beyond approximately 50 km (31 mi) only a few
modes are left with energy in the frequency band mentioned above. These remaining modes can support
propagation of acoustic energy sufficiently well that it can often be detected above ambient levels to
several hundred kilometers distance. The overall effect is that airgun sound energy at long distances is
mainly restricted to the frequencies of modes that propagate well. Figure B-7 shows the pressure
waveform and SEL spectral density of an airgun pulse measured at 80 km (50 mi) range from Statoil’s
2010 Chukchi Sea seismic survey. The spectral density figure clearly shows that sound energy below
30 Hz and above 200 Hz has been lost, but that energy between these frequencies remains present.

A second effect of modal propagation is to extend the duration of impulsive sounds. Modal dispersion
(the variation of group or horizontal propagation speed for different modes) causes the impulsive signals
to spread out in time, with low frequencies arriving later than high frequencies. Frequency dispersion
within modes also contributes to the time spread. The increase in pulse duration that results from
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dispersion is clearly apparent in the signals in Figures B-5 and B-6. In fact, the 90 percent rms time
window from which Lg is computed increases from approximately 100 ms for the 90 m (295 ft) distance
measurement to almost 2 s for the 80 km (50 mi) distance measurement (a factor of 20 times) in that
example. The analysis of airgun pulses of GXT’s survey included an examination of the 90 percent rms
time window length variation with distance from the airgun array (Austin and Laurinolli 2007), and these
results are reproduced in Figure B-8.

3.0 Sound Propagation in Shallow Water Environments

The Beaufort Sea portion of the EIS project area includes locations with water depths less than 10 m
(33 ft). Sound propagation in these environments differs substantially from deepwater sound propagation,
mainly because fewer acoustic modes are supported for the low frequencies of industrial sounds in very
shallow water (below about 15 m [49 ft] depth). The modes that do propagate are forced to extend into
the seabed where sound attenuation coefficients are higher than in the water. Shallower source depths,
necessitated by proximity of the seafloor, also reduce mode excitations (the injection of sound energy into
a mode) and therefore less sound energy propagates in the few modes that are supported. Finally, the
shallower receiver depths (again limited by the depth of the seafloor) cannot receive highest mode
pressure levels because those maxima exist in the seafloor. The overall effect is that lower industrial
sound pressure levels occur in very shallow water than in deeper (15 m [49 ft] or more) water depths.
Figure B-9 shows the shallow water airgun pulse level measurements from Eni/PGS’s 2008 OBC seismic
survey using an 880 in® airgun array in Harrison Bay, Beaufort Sea in 9 m (30 ft) water depth.
Figure B-10 shows the same results for the same source operating in 2.5 m (8 ft) water depth. The listed
source depth in both cases is 2.5 m (8 ft) (Warner et al. 2008).

4.0 Sound Propagation in Deep Water Environments

None of the recent seismic surveys performed in the EIS project area have performed acoustic
measurements, in deep water (>50 m [>164 ft] depth) locations. However, measurements of distant
seismic pulses with level close to 120 dB re 1 pPa were made during Shell’s 2008 acoustic
characterization measurements of their Como prospect survey in early September (Hannay and Warner
2009). The recorder that detected those seismic pulses was located 80 km (50 mi) offshore, near the shelf
edge. While the source of the distant pulses was not determined, they likely originated from surveys in
deep water off the Mackenzie Delta, at more than 200 km (120 mi) distance. Interestingly the distant
survey pulse levels were greater than those from the Shell survey that approached within 60 km (37 mi) of
the recorder. The reason for the higher levels received from the much more distant survey is likely that
the sound channel discussed in Section 1.2 of this Appendix supported long-range seismic pulse
propagation with low attenuation, whereas propagation from Shell’s survey sounds in 20 to 30 m (65 to
98 ft) water depth experienced much high attenuation.

While the project area deep water environments will support long-distance propagation, the greater
seafloor depth will likely return less acoustic energy at short range than the shallow water environment,
resulting in lower sound levels, at least at shallow depths, close to the source. Sound that does become
trapped in the sound channel, however, is likely to remain at relatively high levels to significant distances
as discussed above.
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5.0 Site Clearance and High Resolution Shallow Hazards Survey Sounds

Shallow hazards seismic surveys use small airgun arrays, typically using one, two, or four airguns with
total volume less than 100 in®. Some shallow hazards surveys use boomers or sparkers in place of
airguns. The noise footprints of these sources are smaller than from 2D and 3D seismic surveys because
the source levels are lower and the sources operate at shallower depths. Nevertheless, much of the
propagation characteristics are similar to those for larger sources, including the modal propagation and
time dispersion effects discussed above. Representative levels are presented in Figure B-11 from Shell’s
2008 shallow hazards survey near its Honeyguide prospect in the Chukchi Sea for three airgun
configurations: 10 in%, 20 in® and 40 in® operating at 2 m (6.6 ft) depth in 48 m (157 ft) water depth
(Warner et al. 2010).

Site clearance surveys often use sub-bottom profilers operating in the 2 to 12 kHz frequency range. These
typically produce acoustic energy in beams that point straight down, so smaller sound levels occur to the
sides. Figure B-12 below shows sound pressure and SEL levels to the side of a GeoPulse 3.5 kHz sub-
bottom profiler while operating at 3 m (10 ft) depth below sea surface at Shell’s Honeyguide and Burger
prospects in the Chukchi Sea in approximately40 m (131 ft) and 46 m (151 ft) water depths respectively.
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1.0 INTRODUCTION

The National Oceanic and Atmospheric Administration (NOAA) National Marine Fisheries Service
(NMFS) is preparing an Environmental Impact Statement (EIS) under the National Environmental
Policy Act (NEPA) to analyze the environmental impacts of issuing Incidental Take Authorizations
(ITAs) under the Marine Mammal Protection Act (MMPA). These authorizations are issued to the oil
and gas industry during offshore exploration activities, such as seismic surveys or exploratory drilling,
that take place in Federal and state waters of the United States (U.S.) Beaufort and Chukchi Seas off
Alaska. NMFS is serving as the lead agency for this EIS and is responsible for the development of the
EIS in collaboration with the cooperating agencies. The U.S. Bureau of Ocean Energy Management
(BOE) (formerly the U.S. Minerals Management Service [MMS]) is a cooperating agency. As a result
of the scoping process, the North Slope Borough and the Environmental Protection Agency (EPA)
were invited to become cooperating agencies; their decisions were pending at the time of release of this
document.

The Notice of Intent (NOI) to prepare an EIS was published in the Federal Register on February 8,
2010 (75 FR 6175). The scoping period, during which issues and concerns are identified, was also
initiated February 8, 2010. Scoping comments were received through April 9, 2010 as specified in the
NOI.

1.1  Scoping Overview

NMFS hosted public scoping meetings for the Effects of Oil and Gas Activities in the Arctic Ocean
EIS to disseminate information about the proposed project and to identify issues and concerns that
should be addressed in the EIS (Table 1). The meetings consisted of an open house, a brief
presentation, and then a public comment opportunity. Native language translation was provided upon
request in Point Hope and Kaktovik. Transcripts of each public scoping meeting are available on the
project website (http://www.nmfs.noaa.gov/pr/permits/eis/arctic.htm).

TABLE 1. SCOPING MEETINGS, LOCATIONS & DATES

Meeting

Date

Location

Kotzebue
Public Scoping Meeting

February 18, 2010
6:00- 8 p.m.

Northwest Arctic Borough Assembly Chambers,
Kotzebue, AK

Point Hope
Public Scoping Meeting

February 19, 2010
5:00-7:00 p.m.

Point Hope Community Center,
Point Hope, AK

Point Lay
Public Scoping Meeting

February 22, 2010
7:00-9:00 p.m.

Point Lay Community Center,
Point Lay, AK

Wainwright
Public Scoping Meeting

March 9, 2010
7:00-9:00 p.m.

Wainwright Community Center,
Wainwright, AK

Barrow
Public Scoping Meeting

March 10, 2010
7:00-9:30 p.m.

Inupiat Heritage Center,
Barrow, AK

Nuigsut
Public Scoping Meeting

March 11, 2010
7:00-9:00 p.m.

Nuigsut Community Center,
Nuigsut, AK
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Meeting Date Location
Kaktovik March 12, 2010 Kaktovik Community Center,
Public Scoping Meeting 6:30-8:30 p.m. Kaktovik, AK
Anchorage March 23, 2010 Egan Center,
Public Scoping Meeting 7:00-9:00 p.m. 555 West 5™ Avenue, Anchorage, AK

In a separate, but parallel process for government to government consultation, Tribal governments in
each community, with the exception of Anchorage, were notified of the EIS process and invited to
participate. The first contact was via letter, dated January 29, 2010; follow-up calls were made with
the potentially affected Tribal governments, and each was visited during the scoping process. The
Comment Analysis Report (CAR) includes comments received in the scoping period during
government to government consultation between NMFS, BOE, and the Tribal governments.
Comments submitted in writing by Tribal governments during the scoping period are also included in
the CAR.

This document is a public record of the scoping activities conducted for the Effects of Oil and Gas
Activities on the Arctic Ocean EIS from the issuing of the NOI through the close of the scoping period.
Comments received prior to April 9, 2010 are summarized and presented in this document. Comments
received after the close of scoping will be considered during the development of the EIS but are not
part of this report.

The organization of this report begins with an overview of the outreach to notify the public and
convene the scoping meetings. The body of this report then provides a brief summary of comments
offered during the scoping period. The concluding section describes the next steps in the planning
process.

A series of appendices compile the supporting materials for the summaries provided in this report.
Materials regarding public notice and outreach, meeting materials, and the comment analysis report are
provided in the appendices.

1.2 Project Background and Overview

In 2006, the BOE prepared a Programmatic Environmental Assessment (PEA) for Arctic Outer
Continental Shelf (OCS) Seismic Surveys. NMFS was a cooperating agency in the preparation of the
PEA. Afterwards, in accord with NOAA Administrative Order 216-6 (Environmental Review
Procedures for Implementing the National Environmental Policy Act, 1999), NMFS adopted the PEA
and issued one-year Incidental Harassment Authorizations to oil and gas companies for the taking of
marine mammals during seismic surveys.

In 2007, the BOE began a Draft Programmatic EIS (DPEIS); NMFS agreed to be a cooperating agency
and adopt the document as its own NEPA analysis. This project assessed the impacts of BOE’s
issuance of permits and authorizations under the OCS Lands Act for seismic surveys in the U.S.
Beaufort and Chukchi Seas and NMFS’ authorizations to take marine mammals incidental to
conducting those surveys. The intent of the DPEIS was to try to address the potential effects of
concurrent offshore seismic survey activities and the potential for an increase in such activities.

The DPEIS was halted because new information became available, such as scientific study results and
changes in projections of levels of proposed offshore activity. This new information altered the scope
of the study, range of possible alternatives, and analyses. This led to the need for a new NEPA process,
and the start of the Effects of Oil and Gas Activities in the Arctic Ocean EIS. This EIS will analyze the
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impacts of issuing marine mammal ITAs under the MMPA related to oil and gas industry exploration
activities (including both seismic surveys and exploration drilling), and the issuance of permits for
seismic surveys in the Beaufort and Chukchi Sea by BOE under the OCS Lands Act.

NMFS issues these authorizations to the oil and gas industry during offshore exploration activities
(primarily seismic surveys and exploratory drilling). In order to issue authorizations, NMFS must
determine that the taking:

e will have a negligible impact on the species or stock(s); and

e will not have an unmitigable adverse impact on the availability of such species or stock(s) for
taking for subsistence uses (where relevant)

Additionally, the authorization shall prescribe the permissible methods of taking, other means
of affecting the least practicable adverse impact on such species or stock(s), and requirements
pertaining to the mitigation, monitoring, and reporting of such takings.

The term “take,” under the MMPA, means “to harass, hunt, capture, or kill, or attempt to harass, hunt,
capture, or kill any marine mammal.” Except with respect to activities not pertinent here, the MMPA
defines “harassment” as:

““any act of pursuit, torment, or annoyance which:

(i) has the potential to injure a marine mammal or marine mammal stock in the wild [Level A
harassment]; or

(if) has the potential to disturb a marine mammal or marine mammal stock in the wild by
causing disruption of behavioral patterns, including, but not limited to, migration, breathing,
nursing, breeding, feeding, or sheltering [Level B harassment].”

This EIS will consider seismic and drilling activities in Federal and state waters of the U.S. Beaufort
and Chukchi Seas. The EIS will identify potential impacts that seismic surveys (including two
dimensional [2D] and three-dimensional [3D] streamer and ocean bottom cable surveys, and shallow
hazard seismic surveys) and exploratory drilling in the Beaufort and Chukchi Seas could have on the
physical, biological, and social environments. Methods to mitigate impacts will also be considered. In
addition, the EIS will contain an analysis of secondary and cumulative effects of the alternatives.

The effects of 2D and 3D streamer and ocean bottom cable surveys (also referred to as seismic
surveys) and shallow hazard and site clearance surveys will be analyzed in this EIS. 2D and 3D
seismic surveys are conducted to obtain data on geological formations from the sediment near-surface
to several thousand meters deep (below the sediment surface). This information enables the industry to
accurately assess potential hydrocarbon reservoirs and helps to optimally locate exploration and
development wells that can maximize the extraction and production from a reservoir. High resolution
seismic surveys are also used to locate shallow geological hazards. Such information allows BOE to
fulfill its statutory responsibilities to ensure safe operations, support environmental impact analyses,
protect benthic resources through avoidance measures, and perform other statutory responsibilities.

The EIS will also analyze effects of offshore exploratory drilling operations during the open water
season so that oil companies can drill exploration targets on their OCS leases in the Beaufort and
Chukchi Seas. NMFS would also analyze the effects of obtaining geotechnical data for pre-feasibility
analyses of shallow sub-sea sediments as part of its proposed exploratory drilling operations by drilling
a series of boreholes, each up to 400 feet (122 m) in depth.
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1.3 Purpose of the Project

The Effects of Oil and Gas Activities in the Arctic Ocean EIS will analyze the potential effects of
geophysical surveys and exploratory drilling activities and the issuance of ITAs under the MMPA for
the taking of marine mammals incidental to these activities, conduct a cumulative effects analysis,
consider a reasonable range of alternatives consistent with NMFS’ statutory mandates, reanalyze the
range of practicable mitigation and monitoring measures for marine mammals, and evaluate the
availability of marine mammals for subsistence uses.

In order to comply with NEPA and to achieve increased administrative efficiency on the ITA program,
NMFS has determined that this EIS will analyze a range of oil and gas exploratory actions and that will
also satisfy the Council on Environmental Quality’s NEPA regulations and the NOAA NEPA
Administrative Order 216-6. This EIS would cover known and reasonably foreseeable projects
requiring ITAs in the U.S. Arctic regions for future years, until at which time a revision to the
document becomes necessary. NMFS has determined that an EIS would serve a more beneficial use in
terms of agency decision making and would allow greater public participation in future decisions
related to ITAs for the oil and gas industry.
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2.0 SCOPING METHODS

Scoping is designed to be an open, public process for identifying the scope of physical, biological, and
social environmental issues related to the proposed project that should be addressed through NEPA.
The scoping process provides people potentially affected by the project an opportunity to express their
views and offer any suggestions they may have regarding the project. Scoping is typically
accomplished through written correspondence, public scoping meetings, use of electronic media, and
formal and informal consultation with agency officials, interested individuals, and groups.

The scoping process is the first phase of an ongoing public participation program, which keeps relevant
agencies and the interested public engaged in the project’s progress and informed of opportunities to
participate in preparation of the EIS. In the scoping phase, individuals, Tribes, agencies, non-
governmental organizations, and the resource development industry have an opportunity to bring local
issues and concerns within the project area to light and make comments and suggestions that will help
develop a reasonable range of alternatives to be evaluated within the EIS.

The scoping process utilized a number of techniques to ensure that agencies, officials, and members of
the public were informed of the project, including:
e Development of a project mailing list

e Distribution of an initial newsletter with project information and a public comment form to
parties on the mailing list

e Agency scoping consultation and coordination letters

e Government to government consultation and coordination letters
e Newspaper and online notices of scoping meetings

e Public service announcements of scoping meetings

e Federal Register notices announcing scoping meetings

e Public scoping meetings in Kotzebue, Point Hope, Point Lay, Wainwright, Barrow, Nuigsut,
Kaktovik, and Anchorage.

e Project email address for comments (arcticeis.comments@noaa.gov).

e Project website for project information and electronic comment forms
(http://lwww.nmfs.noaa.gov/pr/permits/eis/arctic.htm).

2.1.  Scoping Announcements and Newsletters

The Effects of Oil and Gas Activities in the Arctic Ocean EIS process began with publication of the
NOI in the Federal Register on February 8, 2010. A copy of the NOI is included in Appendix A.

A newsletter with project information, public scoping meeting announcements, and public comment
forms was mailed on February 12, 2010 to agencies, organizations, and individuals identified on the
mailing list. NMFS sent letters on January 29, 2010 initiating government to government consultation
in the communities of Kotzebue, Point Hope, Point Lay, Wainwright, Barrow, Nuigsut, and Kaktovik.

Newspaper announcements for the scoping meetings were advertised in the Arctic Sounder on
February 11 and March 4, 2010; the Nome Nugget on February 11, February 18 and March 4, 2010;
and the Anchorage Daily News on March 7 and March 21, 2010. Public service announcements
(PSAs) were faxed on February 10, 2010 to KICY 805 AM, KBRW, K268 AA, K201 AV, KNOM 780
AM and KOTZ radio stations. PSAs were also faxed on March 3 and March 5, 2010 to KSKA,
KBFX, KMXS, KBRJ, KBRW, K201AG and K201AH radio stations. Press releases were sent to the
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Arctic Sounder and Nome Nugget on March 4, 2010. A press release was sent to the Anchorage Daily
News on March 5, 2010. This information is included in Appendix A. Online advertisements of the
public scoping meetings were also submitted to the What’s Up list serve.

2.2 Public Scoping Meetings

Eight public scoping meetings were conducted in February and March 2010, with the dates and
locations detailed in Table 1. The scoping meeting format and the information presented was the same
at each public meeting. During the open house session, attendees had the opportunity to view
presentation boards and maps that displayed project information and were able to ask questions of the
project team. A project overview, including an introduction to the NEPA process, was then presented.
The public question and comment period followed with a court reporter recording public testimony.

Comment forms were made available at the meetings so that attendees could submit written comments
during the meeting or mail them in at a later date. Supporting information for the public scoping
meetings, including display boards and the formal presentation, is included in Appendix B.

The Effects of Oil and Gas Activities in the Arctic Ocean EIS scoping meetings were generally well
attended, with many public comments in some locations. Those attending the meetings were typically
aware of on-going discussions regarding proposed activities in the Chukchi and Beaufort Seas.
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3.0

SUMMARY OF COMMENTS RECEIVED

Public scoping comments were received in several ways:

e Oral discussion or testimony from the public meeting transcripts;
e Written comments received by mail or by fax; and
e Written comments submitted electronically by e-mail or through the project website.

There were a total of 73 submissions during the scoping period, including all formats described above.
Comments were assigned subject category codes to describe the content of the comment. The issue
categories and codes are listed in Table 2. The issues were grouped by general topics, including

effects, available information, regulatory compliance, Inupiat culture, and general.

distribution of comments by issue is shown in Figure 1.

The relative

Group affiliations of those that submitted comments include: Federal agencies, Tribal governments,
state agencies, local governments, businesses, special interest groups/non-governmental organizations,
and individuals. The complete text of public comments received is included in the Administrative

Record for the EIS.

All unique submissions were read and
analyzed for substantive comments.
Substantive comments were assigned a
single Issue Code in the Comment Analysis
System database (CASy). Each comment
coded also received an automatic tracking
number (Comment ID) by CASy.

The public comment submissions generated
721 coded comments, which were then
grouped into Statements of Concern
(SOCs). SOCs are summary statements
intended to capture the different themes
identified in the substantive comments.
Every substantive comment was assigned to
an SOC; 178 SOCs were developed. Each
SOC is represented by an issue category
code followed by a number: NMFS will use
the SOCs to develop alternatives and
mitigation measures in the EIS, as
appropriate.

3.1

The comments received during the scoping
period were coded into 14 issue categories,
described as follows:

Issues Identified During Scoping

lssue

COR

DATA

HAB

ICL

MIT

MMI

NED

0O5R

RME

SEI

SRP

UTK

WAG

FIGURE 1. COMMENTS BY ISSUE
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TABLE 2. ISSUE CATEGORY CODES

GROUP Issue Category Code Summary
Effects Habitat HAB | Comments associated with habitat requirements, or
potential habitat impacts from seismic activities and
exploratory drilling. Comment focus is habitat, not
animals.

Marine Mammal and MMI General comments related to potential impacts to

other Wildlife Impacts marine mammals or wildlife, unrelated to
subsistence resource concepts.

National Energy NED Comments related to meeting national energy

Demand and Supply demands, supply of energy.

Oil Spill Risks OSR Concerns about potential for oil spill, ability to
clean up spills in various conditions, potential
impacts to resources or environment from spills.

Socioeconomic Impacts SEI Comments on economic impacts to local
communities, regional economy, and national
economy, can include changes in the social or
economic environments (MONEY, JOBS).

Subsistence Resource SRP Comments on need to protect subsistence resources

Protection and potential impacts to these resources. Can
include ocean resources as our garden,
contamination (SUBSISTENCE ANIMALS,
HABITAT).

Water and Air Quality WAQ | Comments regarding water and air quality,
including potential to impact or degrade these
resources.

Available Data DATA | Comments referencing scientific studies that should

Research, Monitoring, RME Comments on baseline research, monitoring, and

Evaluation Needs evaluation needs

Regulatory Coordination and COR | Comments on compliance with other statutes, laws

Compliance | Compatibility or regulations that should be considered;

(Process: coordinating with Federal, state, local agencies or

NEPA, organizations; permitting requirements.

Permits, thi . ;

EIS) 1, this Mitigation Measures MIT Comments related to suggestions for or
implementation of mitigation measures.

Inupiat Inupiat Culture and ICL Comments related to potential cultural impacts or

Culture Way of Life desire to maintain traditional practices (PEOPLE).

Use of Traditional UTK Comments regarding how traditional knowledge

Knowledge (TK) is used in the document or decision making
process, need to incorporate TK, or processes for
documenting TK.

General Comment ACK Entire submission determined not to be substantive

Acknowledged and warranted only a “comment acknowledged”

response.
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3.2 Public Comments

All comments received at public scoping meetings were assigned to issue categories, as previously
discussed, based on the content of the comment. The summarized comments, grouped by issue, can be
seen in the Comment Analysis Report in Appendix C. Below is a very brief summary of issues; it is
recommended to review the CAR to understand the range of issues identified during scoping. The
most frequently coded topics were related to regulatory compliance, including the issue categories of
coordination and compatibility and mitigation measures. However, as illustrated in the CAR, a broad
set of issues was identified during scoping, including concerns regarding potential impacts to the
Inupiat culture and way of life, use of traditional knowledge, and potential environmental effects.
There were also many comments regarding available data and mitigation measures. Several individual
submissions included extremely detailed information.

TABLE 3. SUMMARY OF STATEMENTS OF CONCERN

GROUP Issue Category Summary of Statements of Concern

Effects Habitat Three SOCs were developed for HAB. Several focus on the concepts
that habitat may be affected by climate change/loss of sea ice and
potential increases in human activities. Another SOC reflects that
there is important habitat in the Beaufort Sea for bowhead whales.

Marine Mammal | The 16 SOCs for MMI are divergent. Some indicate that oil and gas
and other activities negatively impact marine species; even low levels of sound
Wildlife Impacts | can be disruptive. Acidification, increased vessel traffic, and the
cumulative effects of projects also pose threats to marine mammals.

Other SOCs indicate that offshore exploration and production
activities have not had adverse effects on marine mammal stocks,
and research indicates that the health or reproductive fitness of
populations has not been impacted.

National Energy | Three SOCs were identified for NED. Concerns include the need for

Demand and stable domestic energy supplies, the potential for undiscovered

Supply resource potential in the outer continental shelf, and the
disproportionate impact to Inupiat people due to national energy
demands.

Oil Spill Risks The 11 SOCs identified for OSR are divergent. Some highlight the
risks of oil spills, need for spill plans, difficulty of cleaning up oil
spills in Arctic waters, and the lack of resources in the Arctic for
response to a spill.

Other SOCs indicate that technology and industry standards have
prevented spills and that most spills have resulted from tankers, not
pipelines.

Socioeconomic Three SOCs were developed for SEI. Concerns focus on benefits to
Impacts the state and nation from oil and gas development, the benefits to the
oil and gas industry from predictability in permitting processes, and
increases in the cost of whaling activities due to oil and gas

activities.
Subsistence The 11 SOCs developed for SRP are divergent. One statement
Resource indicates that industrial activities should not impact subsistence in
Protection the Chukchi Sea, as proposed activities are far offshore. The other

concerns are related to potential impacts to subsistence resources due
to aircraft disturbance, increased vessel traffic, ice breaking, noise
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GROUP

Issue Category

Summary of Statements of Concern

and cumulative impacts. There are also concerns about
contamination from drilling muds and potential contamination from
spills. Risks to hunters include increased travel time due to deflected
animals from industry activities.

Water and Air The 6 SOCs developed for WAC focus on sources and levels of
Quality pollutants, potential for bioaccumulation, and lack of technology to
eliminate contamination threats.
Available Data Ten SOCs developed for DATA highlight numerous reports, studies,
Information and sources of information recommended for review by NMFS.
Research, The 14 SOCs developed for RME are divergent. Some indicate the
Monitoring, need for additional research and monitoring, while others state that
Evaluation sufficient data exists to support proposed activities. Concerns are
Needs expressed that the environmental baseline is changing and that
industry authorizations should be delayed until additional research is
conducted.
Regulatory Coordination There were 58 SOCs generated for COR, or approximately one-third
Compliance | and of all SOCs produced during the scoping period. Statements focus
(Process: Compatibility on compliance with laws, statutes, and regulations; agency processes
NEPA, and interagency coordination, the scope of this EIS, and permitting
Permits, this requirements.
EIS) Mitigation The 27 SOCs identified for MIT suggest a diversity of mitigation
Measures measures, including use of technology, activity restrictions/caps,
area restrictions, ballast/hull cleaning requirements, designation of
shipping lanes, speed restrictions, activity restrictions during periods
of low visibility/inclement weather that inhibits marine mammal
observations, and others. Suggestions include monitoring the
effectiveness of existing mitigation measures, and the use of local
residents for monitoring activities. Other statements indicate that
existing measures are sufficient to mitigate impacts from proposed
oil and gas activities, and that arbitrary restrictions could impair
industry’s ability for exploration of leases.
Inupiat Inupiat Culture The 6 SOCs developed for ICL are divergent. One statement
Culture and Way of Life | indicates that a benefit from industrial noise could be to cause
whales to move closer to shore for easier subsistence access. The
other statements indicate concern for potential impacts to subsistence
communities and activities, including human health impacts and
potential for impacts to subsistence foods. Other concerns are that
communities are not compensated for impacts related to oil and gas
activities, and a compromise is needed between protection of
subsistence resources and providing local jobs.
Use of The 10 SOCs developed for UTK highlight the importance of
Traditional incorporating Traditional Knowledge in the planning process and
Knowledge encouraged use of Traditional Knowledge provided during prior
projects. There is also concern that information provided by
communities is not incorporated or considered valid.
General Comment Entire submission determined not to be substantive; no SOCs were
Acknowledged developed.
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4.0 NEXT STEPS IN THE PLANNING PROCESS

4.1  Develop Alternatives

A reasonable range of alternatives that meet the purpose and need of the project will be identified and
examined in the EIS. Pertinent input from the scoping process will be incorporated into the range of
potential alternatives. This ensures that the full spectrum of positions expressed by participants in the
scoping process has been considered. Alternatives that were eliminated from further consideration and
not brought forward for formal analysis in the EIS will be identified, along with justifications for
elimination. Each viable alternative will be developed with conceptual plans by utilizing available
information or by identifying additional information to be obtained in order to evaluate all of the
alternatives on an equal basis. This step is underway, beginning after the scoping comments were
analyzed.

4.2 Describe the Affected Environment

Available environmental information associated with the identified issue categories will be reviewed
and summarized. The summary will include the most recent scientific research available and all
pertinent studies and surveys required for areas that would be potentially impacted by all viable
alternatives. This information will be presented in the Affected Environment chapter of the EIS. This
step is scheduled to begin in June 2010.

4.3  Assess Environmental Consequences of Alternatives

The potential environmental consequences of alternatives carried forward for analysis will be
evaluated, including direct, indirect, and cumulative effects. NEPA compliance associated with
Federal, state, and local agency permits will be identified and incorporated into the analysis of
potential effects. This step will be conducted concurrently with the Affected Environment summary
and is scheduled to begin in July 2010.

4.4 Issue the Draft EIS

A Draft EIS will be prepared and made available for review by the public, government to government,
local, state, and Federal agencies. The Draft EIS will be available for a 60-day review after the Notice
of Availability has been published in the Federal Register. The public hearings will offer another
opportunity for public comment on the Draft EIS. Currently, the public comment period is estimated
to begin in December 2010 and run through February 2011. Public Hearings for the Draft EIS are
estimated to occur in January 2011.

45 Issue the Final EIS and Record of Decision

After analyzing public comments received on the Draft EIS, the document will be revised to prepare a
Final EIS. The Final EIS will include the comments submitted on the Draft EIS, including changes
made to the EIS in response to comments. This step will include public notice of document
availability, the distribution of the document, and a 30-day comment/waiting period on the final
document. This step is projected to occur between May and June 2011.

NMFS and BOE are expected to each issue a separate Record of Decision (ROD) which will then
conclude the EIS process in July 2011. The selected alternative will be identified in each ROD, as well
as the agency’s rationale for their conclusions regarding the environmental effects and appropriate
mitigation measures for the proposed project.
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5.0

CONTACTS

Lead Agency
National Marine Fisheries Service

Mr. Michael Payne

Chief — Permits, Conservation & Education Division
Office of Protected Resources

1315 East-West Highway

Silver Spring, MD 20190

Phone: (301) 713-2289 ext. 110

Fax: (301) 713-0376

Cooperating Agency

Bureau of Ocean Energy Management
Mr. Jeffery Loman

Acting Regional Director

Alaska OCS Region

3801 Centerpoint Drive, Suite 500
Anchorage, Alaska 99503-5823

Phone: (907) 334-5205

Project Website: http://www.nmfs.noaa.gov/pr/permits/eis/arctic.htm

Project Email: arcticeis.comments@noaa.gov
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Notice of Intent



Federal Register/Vol. 75, No. 25/Monday, February 8, 2010/ Notices

6175

DC 20230 (or via the Internet at
dhynek@doc.gov).

Written comments and
recommendations for the proposed
information collection should be sent
within 30 days of publication of this
notice to Brian Harris-Kojetin, OMB
Desk Officer either by fax (202—-395—

7245) or e-mail (bharrisk@omb.eop.gov).

Dated: February 2, 2010.
Glenna Mickelson,

Management Analyst, Office of the Chief
Information Officer.

[FR Doc. 2010-2658 Filed 2—5—10; 8:45 am]
BILLING CODE 3510-07-P

DEPARTMENT OF COMMERCE

National Oceanic and Atmospheric
Administration

RIN 0648—-XU06

Notice of Intent to Prepare an
Environmental Impact Statement on
the Effects of Oil and Gas Activities in
the Arctic Ocean

AGENCY: National Marine Fisheries
Service (NMFS), National Oceanic and
Atmospheric Administration (NOAA),
Commerce.

ACTION: Notice of Intent to prepare an
Environmental Impact Statement;
request for comments.

SUMMARY: The National Marine
Fisheries Service (NMFS) announces its
intent to prepare an Environmental
Impact Statement (EIS) to analyze the
environmental impacts of issuing
Incidental Take Authorizations (ITAs)
pursuant to the Marine Mammal
Protection Act (MMPA) to the oil and
gas industry for the taking of marine
mammals incidental to offshore
exploration activities (e.g., seismic
surveys and exploratory drilling) in
Federal and state waters of the U.S.
Chukchi and Beaufort Seas off Alaska.

DATES: All comments, written
statements, and questions regarding the
scoping process and preparation of the
EIS must be received no later than April
9, 2010.

ADDRESSES: Written comments and
statements should be addressed to Mr.
P. Michael Payne, Chief, Permits,
Conservation and Education Division,
Office of Protected Resources, NMFS,
1315 East-West Highway, Silver Spring,
MD 20190-3225. The mailbox address
for providing e-mail comments is
arcticeis.comments@noaa.gov.
Comments sent via e-mail, including all
attachments, must not exceed a 10—
megabyte file size. Comments and
statements may also be submitted via

fax to (301) 713-0376. Information on
this project can also be found on the
Protected Resources webpage at: http://
www.nmfs.noaa.gov/pr/permits/eis/
arctic.htm.

FOR FURTHER INFORMATION CONTACT:
Michael Payne, Office of Protected
Resources, NMFS, (301) 713—2289 ext.
110.

SUPPLEMENTARY INFORMATION:

Background

Sections 101 (a)(5)(A) and (D) of the
MMPA (16 USC 1361 et seq.) direct the
Secretary of Commerce to allow, upon
request, the incidental, but not
intentional taking of small numbers of
marine mammals by U.S. citizens who
engage in a specified activity (other than
commercial fishing) within a specified
geographical region if certain findings
are made and either regulations are
issued or, if the taking is limited to
harassment, a notice of proposed
authorization is provided to the public
for review. The term “take” under the
MMPA means “to harass, hunt, capture,
kill or collect, or attempt to harass,
hunt, capture, kill or collect.” Except
with respect to certain activities not
pertinent here, the MMPA defines
“harassment” as “any act of pursuit,
torment, or annoyance which (i) has the
potential to injure a marine mammal or
marine mammal stock in the wild [Level
A harassment]; or (ii) has the potential
to disturb a marine mammal or marine
mammal stock in the wild by causing
disruption of behavioral patterns,
including, but not limited to, migration,
breathing, nursing, breeding, feeding, or
sheltering [Level B harassment].”

Authorization for incidental takings
shall be granted if NMFS finds that the
taking will have a negligible impact on
the species or stock(s), will not have an
unmitigable adverse impact on the
availability of the species or stock(s) for
subsistence uses (where relevant), and if
the permissible methods of taking and
requirements pertaining to the
mitigation, monitoring and reporting of
such takings are set forth. NMFS has
defined “negligible impact” in 50 CFR
216.103 as ”...an impact resulting from
the specified activity that cannot be
reasonably expected to, and is not
reasonably likely to, adversely affect the
species or stock through effects on
annual rates of recruitment or survival.”

Summary of Previous National
Environmental Policy Act (NEPA)
Documents

In 2006, the U.S. Minerals
Management Service (MMS) prepared a
Programmatic Environmental
Assessment (PEA) for the 2006 Arctic

Outer Continental Shelf (OCS) seismic
surveys. NMFS was a cooperating
agency and adopted the Final PEA on
June 28, 2006. Under this PEA, NMFS
issued Incidental Harassment
Authorizations under Section
101(a)(5)(D) of the MMPA to oil and gas
companies for the taking of marine
mammals incidental to seismic surveys
in 2006. This PEA analyzed the effects
of four concurrent seismic surveys in
the Beaufort Sea and four concurrent
seismic surveys in the Chukchi Sea. At
that time, NMFS indicated that
increased activity and new available
science would result in a need to
prepare an EIS for future authorizations.

On April 6, 2007, NMFS and MMS
published a Notice of Availability for a
Draft Programmatic EIS (DPEIS) and a
schedule of public hearings (72 FR
17117) to assess the impacts of MMS’
issuance of permits and authorizations
under the Outer Continental Shelf
Lands Act (OCSLA) for the conduct of
seismic surveys in the Chukchi and
Beaufort Seas off Alaska and NMFS’
authorizations under the MMPA to
incidentally harass marine mammals
while conducting those surveys. The
proposed scope and effects of the
seismic survey activities analyzed in the
DPEIS were based on the best available
information at the time. Since then, new
information (e.g., scientific study
results, changes in projections of level
of activity) has become available that
alters the scope, range of possible
alternatives, and analyses in the DPEIS.
Therefore, MMS and NMFS filed a
Notice of Withdrawal of the DPEIS on
October 28, 2009 (74 FR 55539) and
announced our decision to begin a new
NEPA process.

Objectives of the EIS

This NOI announces NMFS’ intent, as
lead agency, to prepare a new EIS to
analyze the potential effects of both
geophysical surveys and exploratory
drilling, address cumulative effects over
a longer time frame, consider a more
reasonable range of alternatives
consistent with our statutory mandates,
and reanalyze the range of practicable
mitigation and monitoring measures for
protecting marine mammals and
availability of marine mammals for
subsistence uses. MMS will be a
cooperating agency on this EIS.

Specifically, this EIS would:

(1) Assess the environmental impacts
to the physical, biological, cultural,
economic, and social resources from
deep-penetration, two-dimensional (2D)
and three-dimensional (3D) streamer
and ocean bottom cable surveys
(hereafter referred to as seismic surveys)
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and shallow hazard and site clearance
SUTVeys;

(2) Assess the environmental impacts
to the physical, biological, cultural,
economic, and social resources from
open water offshore exploratory drilling
operations during the open water season
in order for the industry to drill priority
exploration drill sites on MMS OCS
leases in the Chukchi and Beaufort Seas.
Also, as part of this EIS, NMFS will
analyze the effects of obtaining
geotechnical data for pre-feasibility
analyses of shallow sub-sea sediments
as part of its proposed exploratory
drilling operations; and

(3) Assess whether alternatives
developed would allow for the
implementation of a long-term planning
process pursuant to section 101(a)(5)(A)
of the MMPA through the development
and implementation of regulations that
would be in place for 5 year time
periods.

For the purposes of complying with
NEPA and to achieve greater
administrative efficiency in its ITA
program, NMFS has determined the
need to prepare an EIS that will analyze
a range of oil and gas exploratory
actions and that will satisfy the
requirements of the Council on
Environmental Quality’s NEPA
regulations and the NOAA NEPA
administrative order 216—6. The
proposed EIS would cover known and
reasonably foreseeable projects
requiring ITAs in the U.S. Arctic regions
for future years, until such time that a
revision of the document is necessary.
NMFS has determined, based on the
following factors, that an EIS would
serve a more beneficial use in terms of
agency decisionmaking and would
allow greater public participation in
future decisions related to ITAs for the
oil and gas industry:

e NMFS and MMS have received
preliminary information from industry
that suggests an additional increase in
seismic survey applications beyond
recent levels;

e NMFS has received applications for
exploratory drilling and expects more in
the future, the effects of which were not
analyzed in the withdrawn DPEIS;

¢ Understanding that both drilling
and seismic activities could be expected
to continue in the immediate years, both
agencies determined that a longer
timeframe needed to be analyzed in
order to most effectively and fully
evaluate the potential for cumulative
impacts; and

e NMFS prepares environmental
analyses under NEPA to support the
issuance of ITAs under sections
101(a)(5)(A) and (D) of the MMPA.
Therefore, this EIS will also be used to

support future MMPA authorizations
issued by NMFS for seismic and
exploratory drilling activities in state
and Federal waters in the U.S. Arctic
Ocean in the Beaufort and Chukchi
Seas.

Finally, the environmental analysis
will assist NMFS and MMS in carrying
out other statutory responsibilities
relating to the agencies’ role in
authorizing seismic survey and
exploratory drilling activities or
incidental take of marine mammals (e.g.,
assessing environmental impacts on
listed species under the Endangered
Species Act [Section 7 consultation] and
effects of the proposed action on
essential fish habitat [EFH] under the
Magnuson-Stevens Fishery
Conservation and Management Act
[EFH consultation]).

Overview of Proposed Activities
Seismic Activities

This EIS would analyze effects of
seismic activities during the open water
season in the Beaufort and Chukchi
Seas. Seismic surveys are conducted to
obtain data on geological formations
from the sediment near-surface to
several thousand meters deep (below
the sediment surface). This information
enables industry to accurately assess
potential hydrocarbon reservoirs, helps
to optimally locate exploration and
development wells, maximizing
extraction and production from a
reservoir, and to locate shallow geologic
hazards. It also allows MMS to fulfill its
statutory responsibilities to ensure safe
operations, support environmental
impact analyses, protect benthic
resources through avoidance measures,
and perform other statutory
responsibilities.

Seismic surveys are most often
characterized by the type of data being
collected. Seismic surveys may be
described in very general terms by when
the surveys occur (pre-lease, post-lease)
because the timing can indicate the type
of data likely to be collected. Surveys
may be described by the acoustic sound
source (air gun, water gun, sparker,
pinger, etc.) or by the purpose for which
the data is being collected (speculative
shoot, exclusive shoot, site clearance).

Each seismic vessel may be
accompanied by other support vessels
for provision re-supply and crew
change. In addition, fixed-wing aircraft
may be used for marine mammal
surveillance over-flights.

Drilling Activities

This EIS would also analyze effects of
offshore exploratory drilling operations
during the open water season in order

that oil companies can drill exploration
targets on their OCS leases in the
Beaufort and Chukchi Seas. Also, as part
of this EIS, NMFS would analyze the
effects of obtaining geotechnical data for
pre-feasibility analyses of shallow sub-
sea sediments as part of its proposed
exploratory drilling operations by
drilling a series of boreholes, each up to
400 feet (122 m) in depth.

Each drilling vessel is typically
accompanied by up to two Arctic class
ice management vessels which also
serve duty as anchor tenders and other
drill ship support tasks, as well as
additional support vessels, oil spill
response vessels, and aircraft.
Additional support vessels will be used
for provision re-supply and crew
change. In addition, fixed-wing aircraft
may be used for marine mammal
surveillance over-flights, as well as for
activities such as crew change and
provision re-supply.

Scoping

Publication of this notice begins the
official scoping period that will help
clarify previously identified issues of
concern and determine the range and
structure of alternatives to be
considered in the EIS. NMFS invites
comments and input from the public,
organizations and interest groups, local
governments, and Federal and state
agencies on issues surrounding the
proposal. The scoping period will end
on April 9, 2010; for consideration in
the development of the EIS, all written
statements and questions must be
received by this date, via contact means
identified above (see ADDRESSES).

NMFS will consider all comments
received during the scoping period. All
hardcopy submissions must be unbound
and suitable for copying and electronic
scanning. Comments sent via e-mail,
including all attachments, must not
exceed a 10—megabyte file size. NMFS
requests that you include in your
comments:

(1) Your name and address;

(2) Whether or not you would like a
copy of the Draft EIS; and

(3) Any background documents to
support your comments as you feel
necessary.

Instructions: All comments received
are a part of the public record. All
Personal Identifying Information (for
example, name, address, etc.)
voluntarily submitted by the commenter
may be publicly accessible. Do not
submit Confidential Business
Information or otherwise sensitive or
protected information.

This notice requests public
participation in the scoping process,
provides information on how to
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participate, and identifies a set of
preliminary alternatives to serve as a
starting point for discussions. The
public will have additional
opportunities to comment on the Draft
EIS and any applications received under
the MMPA as part of this action. In
particular, NMFS is soliciting
information on:

(1) Effects of oil and gas exploration
on marine mammal behavior and use of
habitat;

(2) Effects of oil and gas exploration
on availability of species for subsistence
uses;

(3) Available new science on the
Arctic ecosystem; and

(4) Available new technology for
monitoring or obtaining seismic/drilling
data.

The scoping comments will help
inform NMFS’ formulation of a range of
reasonable alternatives considered in
the EIS. The scope and structure of the
alternatives evaluated will reflect the
combined input from the public,
industry, stakeholders, affected state
and Federal agencies, and NMFS
administrative and research offices. The
range of reasonable alternatives that are
analyzed in this EIS will be determined
based on information gathered during
scoping and will be consistent with the
purpose and need of NMFS’ and MMS’
actions and with applicable law.

Issues and concerns associated with
oil and gas related activities in the
Arctic marine environment have been
documented by the scientific
community, government publications, at
scientific symposia, through the scoping
and public hearings/comments, and
other NEPA analyses. In addition,
public testimony and traditional
knowledge from Alaskan Natives have
provided valuable information about the
potential impacts to marine mammals
and on subsistence hunting of such
species from seismic surveying and
drilling operations. Based on
information from these sources, the
following prominent issues and
concerns on which NMFS is seeking
public comments have been identified
and will be included in an alternatives
framework and analysis of effects:

¢ Protection of subsistence resources
and Inupiat culture and way of life

¢ Disturbance to bowhead whale
migration patterns

¢ Impacts of seismic operations on
marine fish reproduction, growth, and
development

e Harassment and potential harm of
wildlife, including marine mammals
and marine birds, by vessel operations,
movements, and noise

e Impacts on water quality

¢ Changes in the socioeconomic
environment

e Impacts to threatened and
endangered species

¢ Impacts to marine mammals,
including disturbance and changes in
behavior

e Incorporation of traditional
knowledge in the decision-making
process

o Effectiveness and feasibility of
marine mammal monitoring and other
mitigation and monitoring measures

To provide a framework for public
comments, the range of reasonable
alternatives will include the Proposed
Action and several other action
alternatives, as well as a No Action
alternative. The action alternatives
analyzed will represent a range of levels
of activities from unrestricted to no
seismic or exploratory drilling and
could address the following, although
this list is not exhaustive:

Levels of Activity

e Number, scale/size, location, and
duration of seismic activities

e Number, scale/size, location, and
duration of drilling activities

e Number, scale/size, location, and
duration of shallow hazard/site
clearance activities

e Number, scale/size, location, and
duration of associated support activities
(vessel, aircraft, shore)

o The degree to which those activities
can overlap in space and time
Mitigation

e Exclusion zones based on received
levels of sounds;

e Exclusion zones based on presence
of specific biological factors in
combination with received levels of
sound;

¢ Exclusion zones based on presence
and timing of subsistence activities;

e Time/area closures for biological
and subsistence reasons; and

¢ Limitations on certain combinations
of activities in specific temporal/spatial
circumstances.

The EIS will assess the direct and
indirect effects of the alternative
approaches to authorizing oil and gas
seismic surveys under the OCSLA and
the taking of marine mammals
incidental to seismic surveys and
exploratory drilling activities under the
MMPA. The EIS will assess the effects
on the marine mammal species and
availability of those species for
subsistence uses, as well as other
components of the marine ecosystem
and human environment. The EIS will
assess the contribution of these
activities to the cumulative effects on
these resources, including effects from

past, present, and reasonably
foreseeable future events and activities
in the U.S. Arctic. Anyone having
relevant information they believe NMFS
should consider in its analysis should
provide a description of that
information along with complete
citations for supporting documents.

For additional information on the
withdrawn MMS and NMFS 2007
DPEIS, please visit the MMS website at:
http://www.mms.gov/alaska/ref/
EIS%20EA/draft _arctic peis/
draft peis.htm.

Scoping Meetings Agenda

Public scoping meetings will be held
at the following locations in February
and March, 2010: Anchorage, Barrow,
Kaktovik, Kotzebue, Nuigsut, Point
Hope, Point Lay, and Wainwright.
Public scoping meetings will be held at
the following dates, times, and
locations:

(1) February 18, 2010, 6 — 8 p.m.,
Northwest Arctic Borough Assembly
Chambers, Kotzebue, Alaska;

(2) February 19, 2010, 5 — 7 p.m.,
Point Hope Community Center, Point
Hope, Alaska; and

(3) February 22, 2010, 7 — 9 p.m.,
Point Lay Community Center, Point Lay,
Alaska.

The final dates, times, and locations
are not yet finalized for the public
scoping meetings in Anchorage, Barrow,
Kaktovik, Nuiqsut, and Wainwright; a
supplement to this NOI will be
published with the final meeting dates,
times, and locations. Comments will be
accepted at all public scoping meetings,
as well as during the scoping period and
can be submitted via the methods
described earlier in this document (see
ADDRESSES).

Special Accommodations

These meetings are accessible to
people with disabilities. Requests for
sign language interpretation or auxiliary
aids should be directed to Sheyna
Wisdom by telephone at (907) 261-6705
or by email at
Sheyna__ Wisdom@URSCorp.com at
least 7 days before the scheduled
meeting date.

Dated: February 2, 2010.
James H. Lecky,

Director, Office of Protected Resources,
National Marine Fisheries Service.

[FR Doc. 2010-2681 Filed 2-5-10; 8:45 am]
BILLING CODE 3510-22-S
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Dated: February 18, 2010.
Tammy C. Adams,

Acting Chief, Permits, Conservation and
Education Division, Office of Protected
Resources, National Marine Fisheries Service.
[FR Doc. 2010-3742 Filed 2-23-10; 8:45 am]
BILLING CODE 3510-22-S

DEPARTMENT OF COMMERCE

National Oceanic and Atmospheric
Administration

RIN 0648—-XS88

Schedules for Atlantic Shark
Identification Workshops and
Protected Species Safe Handling,
Release, and Identification Workshops;
Correction

AGENCY: National Marine Fisheries
Service (NMFS), National Oceanic and
Atmospheric Administration (NOAA),
Commerce.

ACTION: Notice of public workshops;
correction.

SUMMARY: Due to an unanticipated
temporary closure of the Princess
Bayside Hotel in Ocean City, MD, NMFS
is changing the location of its March 24,
2010, Protected Species Safe Handling,
Release, and Identification Workshop
that was announced in the Federal
Register on December 8, 2009. The
locations of the remaining workshops in
February and March 2010 remain
unchanged. The Protected Species Safe
Handling, Release, and Identification
Workshops are mandatory for vessel
owners and operators who use bottom
longline, pelagic longline, or gillnet
gear, and have also been issued shark or
swordfish limited access permits.
Additional free workshops will be held
in 2010 and announced in the Federal
Register.

DATES: The dates and times for the
remaining Protected Species Safe
Handling, Release and Identification
Workshops in February and March 2010
have not been changed and will be held
February 24, March 10, and March 24,
2010. See SUPPLEMENTARY INFORMATION
for further details.

ADDRESSES: The remaining Protected
Species Safe Handling, Release, and
Identification workshops will be held in
Boston, MA; Galveston, TX; and Ocean
City, MD. See SUPPLEMENTARY
INFORMATION for the corrected Ocean
City, MD, workshop location.

FOR FURTHER INFORMATION CONTACT:
Richard A. Pearson by phone:(727) 824—
5399, or by fax: (727) 824-5398.

SUPPLEMENTARY INFORMATION:

Correction

In the Federal Register of December 8,
2009, in FR Doc. E9-29258, on page
64665, in the third column, correct the
location of the sixth workshop listed
under the heading “Workshop Dates,
Times, and Locations” to read:

Workshop Dates, Times, and Locations

6. March 24, 2010, from 9 a.m. - 5
p-m., Princess Royal Hotel, 9100 Coastal
Highway, Ocean City, MD 21842.

Atlantic Shark Identification Workshop

Since January 1, 2007, shark limited
access and swordfish limited access
permit holders who fish with longline
or gillnet gear have been required to
submit a copy of their Protected Species
Safe Handling, Release, and
Identification Workshop certificate in
order to renew either permit (71 FR
58057; October 2, 2006). These
certificate(s) are valid for three years. As
such, vessel owners who have not
already attended a workshop and
received a NMFS certificate, or vessel
owners whose certificate(s) will expire
prior to the next permit renewal, must
attend a workshop to fish with, or
renew, their swordfish and shark
limited access permits. Additionally,
new shark and swordfish limited access
permit applicants who intend to fish
with longline or gillnet gear must attend
a Protected Species Safe Handling,
Release, and Identification Workshop
and submit a copy of their workshop
certificate before either of the permits
will be issued. Approximately 78 free
Protected Species Safe Handling,
Release, and Identification Workshops
have been conducted since 2006.

At least one operator on vessels using
longline or gillnet gear must be issued,
and possess on board, a valid Protected
Species Safe Handling, Release, and
Identification Workshop certificate
issued to that operator, in addition to
having on board a valid workshop
certificate issued to the vessel owner.
Both vessel owner and operator
certificates are valid for three years. As
such, vessel operators who have not
already attended a workshop and
received a NMFS certificate, or vessel
operators whose certificate(s) will
expire prior to their next fishing trip,
must attend a workshop to operate a
vessel with swordfish and shark limited
access permits.

Registration

To register for a scheduled Protected
Species Safe Handling, Release, and
Identification Workshop, please contact
Angler Conservation Education at (386)
852-9137.

Registration Materials

To ensure that workshop certificates
are linked to the correct permits,
participants will need to bring the
following items with them to the
workshop:

Individual vessel owners must bring a
copy of the appropriate swordfish and/
or shark permit(s), a copy of the vessel
registration or documentation, and proof
of identification.

Representatives of a business owned
or co-owned vessel must bring proof
that the individual is an agent of the
business (such as articles of
incorporation), a copy of the applicable
swordfish and/or shark permit(s), and
proof of identification.

Vessel operators must bring proof of
identification. Workshop Objectives

The protected species safe handling,
release, and identification workshops
are designed to teach longline and
gillnet fishermen the required
techniques for the safe handling and
release of entangled and/or hooked
protected species, such as sea turtles,
marine mammals, and smalltooth
sawfish. The proper identification of
protected species will also be taught at
these workshops in an effort to improve
reporting. Additionally, individuals
attending these workshops will gain a
better understanding of the
requirements for participating in these
fisheries. The overall goal of these
workshops is to provide participants
with the skills needed to reduce the
mortality of protected species, which
may prevent additional regulations on
these fisheries in the future.

Dated: February 18, 2010.
Emily Menashes,

Acting Director, Office of Sustainable
Fisheries, National Marine Fisheries Service.

[FR Doc. 2010-3733 Filed 3-23-10; 8:45 am]
BILLING CODE 3510-22-S

DEPARTMENT OF COMMERCE

National Oceanic and Atmospheric
Administration

RIN 0648—XU53

Notice of Public Scoping Meetings for
the Environmental Impact Statement
on the Effects of Oil and Gas Activities
in the Arctic Ocean

AGENCY: National Marine Fisheries
Service (NMFS), National Oceanic and
Atmospheric Administration (NOAA),
Commerce.

ACTION: Notice of public scoping
meetings.

SUMMARY: NMFS will hold five public
scoping meetings in March 2010 to
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receive public comments on NMFS’
intent to prepare an environmental
impact statement (EIS) on the effects of
oil and gas activities (e.g., seismic
surveys and exploratory drilling) in the
Arctic Ocean (U.S. Chukchi and
Beaufort Seas).

DATES: The comment period for the
scoping process is from February 8,
2010, through April 9, 2010. See
SUPPLEMENTARY INFORMATION
under the “Meeting Dates, Times, and
Locations” heading for the dates and
locations of the public scoping
meetings.

ADDRESSES: The public has the
opportunity to submit comments and
statements regarding NMFS’ intent to
prepare this EIS using the following
methods:

e Mail: P. Michael Payne, Chief,
Permits, Conservation and Education
Division, Office of Protected Resources,
NMFS, 1315 East-West Highway, Silver
Spring, MD 20910;

e Facsimile (fax) to: (301) 713-0376;

e E-mail to:
arcticeis.comments@noaa.gov; or

e Public hearings: submit oral or
written comments at public scoping
meetings.

Comments sent via e-mail, including
all attachments, must not exceed a 10—
megabyte file size. Information on this
project can also be found on the
Protected Resources webpage at: http://
www.nmfs.noaa.gov/pr/permits/eis/
arctic.htm.

FOR FURTHER INFORMATION CONTACT:
Michael Payne, Office of Protected
Resources, NMFS, (301) 713—-2289 ext.
110.

SUPPLEMENTARY INFORMATION:
Background

On February 8, 2010 (75 FR 6175),
NMFS announced its intent to prepare
an EIS on the effects of oil and gas
activities in the U.S. Chukchi and
Beaufort Seas. In that notice, NMFS
announced that it would hold a total of
eight public scoping meetings in
February and March 2010. However, the
February 8, 2010 (75 FR 6175), notice
only provided dates, times, and
locations for the first three meetings.

NMEF'S has scheduled additional
public scoping meetings to be held in
Wainwright, Barrow, Nuigsut, Kaktovik,
and Anchorage. The purposes of these
meetings are to provide an opportunity
for the public to learn about the
proposed action, identify issues to be
addressed in the EIS process, and to
submit oral or written comments on this
proposal.

Meeting Dates, Times, and Locations

The dates, times, and locations of the
public scoping meetings are as follows:

(1) March 9, 2010, 7 - 9 p.m.,
Wainwright Community Center,
Wainwright, Alaska;

(2) March 10, 2010, 7:30 - 9:30 p.m.,
Inupiat Heritage Center, Barrow, Alaska;

(3) March 11, 2010, 7 - 9 p.m.,
Nuigsut Community Center, Nuigsut,
Alaska;

(4) March 12, 2010, 6:30 - 8:30 p.m.,
Kaktovik Community Center, Kaktovik,
Alaska; and

(5) March 23, 2010, 7 - 9 p.m., Egan
Center, 555 West Fifth Avenue,
Anchorage, Alaska 99501.

Special Accommodations

These meetings are accessible to
people with disabilities. Requests for
sign language interpretation or auxiliary
aids should be directed to Sheyna
Wisdom by telephone at (907) 261-6705
or by e-mail at
Sheyna__ Wisdom@URSCorp.com at
least 7 days before the scheduled
meeting date.

Dated: February 18, 2010.
Wanda L. Cain,

Acting Deputy Director, Office of Protected
Resources, National Marine Fisheries Service.

[FR Doc. 2010-3750 Filed 2—-23-10; 8:45 am]
BILLING CODE 3510-22-S

DEPARTMENT OF COMMERCE

National Oceanic and Atmospheric
Administration

RIN 0648—-XU10

Taking of Threatened or Endangered
Marine Mammals Incidental to
Commercial Fishing Operations;
Proposed Permit

AGENCY: National Marine Fisheries
Service (NMFS), National Oceanic and
Atmospheric Administration (NOAA),
Commerce.

ACTION: Notice; request for comments.

SUMMARY: NMFS proposes to issue a
permit for a period of three years to
authorize the incidental, but not
intentional, taking of individuals from
the Central North Pacific (CNP) stock of
endangered humpback whales
(Megaptera novaeangliae) by the
Hawaii-based longline fisheries (deep-
set and shallow-set). In accordance with
the Marine Mammal Protection Act
(MMPA), NMFS has made a preliminary
determination that incidental taking
from commercial fishing will have a
negligible impact on CNP humpback
whales; a recovery plan was completed

in 1991; and vessels have been
registered, a monitoring plan is in place,
and a NMFS has insufficient funds to
develop a Take Reduction Plan (TRP) at
this time to address taking in these
fisheries. Accordingly, NMFS proposes
to issue the required permits to the
Hawaii-based longline fisheries. NMFS
solicits public comments on the
negligible impact determination and on
the proposal to issue this permit.
DATES: Comments must be received by
March 26, 2010.
ADDRESSES: A draft of the negligible
impact determination is available on the
Internet at the following address: http://
fpir.noaa.gov/. Written copies of the
determination may be requested from,
and comments on the determination and
proposed permit should be sent to: Lisa
Van Atta, Assistant Regional
Administrator, Protected Resources
Division, NMFS Pacific Islands Region,
1601 Kapiolani Boulevard, Suite 1110,
Honolulu, HI 96814. Comments may
also be sent by e-mail to: MMPA.permit-
PIR@noaa.gov or by fax to (301) 427—
2533. Comments received after the 30—
day comment period may not be
considered or made part of the record.
The recovery plan for humpback
whales is available on the Internet at the
following address: http://
www.nmfs.noaa.gov/pr/recovery/
plans.htm#mammals.

FOR FURTHER INFORMATION CONTACT: Lisa
Van Atta, Assistant Regional
Administrator, Protected Resources
Division, Pacific Islands Region, (808)
944-2257 or Tom Eagle, Office of
Protected Resources, (301) 713—-2322,
ext. 105.

SUPPLEMENTARY INFORMATION: NMFS is
now considering the issuance of a
permit under MMPA section
101(a)(5)(E) to vessels registered in the
Hawaii-based longline fisheries (deep-
set and shallow-set) to incidentally take
individuals from the CNP stock of
humpback whales (Megaptera
novaeangliae), which are listed as
endangered under the Endangered
Species Act (ESA).

The Hawaii-based longline fisheries
do not take other species or stocks of
threatened or endangered marine
mammals; therefore, no other species or
stocks are considered for this proposed
permit. The information available from
the Hawaii-based deep-set longline
fishery since 1994 indicates that there
has never been incidental mortality or
serious injury of CNP humpback
whales; therefore, none is anticipated in
the 3—year duration of the permit. Since
1994, there has been only one serious
injury of a CNP humpback whale in the
Hawaii-based shallow-set longline
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SCOPING MEETING —
OIL AND GAS ACTIVITIES
IN THE ARCTIC OCEAN
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Date: February 18, 2010
Time: 6:00-8:00 pm

Location: Northwest Arctic
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The National Oceanic and Atmospheric
Administration (NOAA) National Marine Fisheries
Service (NMFS) is preparing an Environmental
Impact Statement (EIS) to analyze the impacts of
Issuing marine mammal Incidental Take
Authorizations to the oil and gas industry during
offshore exploration activities (e.g., seismic survey