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1 Introduction

This document transmits the U.S. Fish and
in accordance with section 7 of the Endangered SpAcie®ESA) of 1973, as amendétc

U.S.C. 153%t seq, ESA), onthe effects of the proposed Action, as defined later in this
documentpn polar beargUrsus maritimuy spectacled eids(Somateria fische)j the Ledyard

Bay unit of designated spectacled eider critical habitatAdekabreedingStelleb s ei der s

(Polysticta stellen.

As described in this document, the proposed Action involves 1) exploration, development,
production, and decommissioning of 460 leased blocks associated with the Bureaarf Oc
Ener gy Manag e @adaitheé Buseau(ofsSaiéywand Environmental Enforcement
(BSEE) Lease Sale 193 (LS 198)he Chukchi Sea, and 2) other support activities occurring
elsewhere in the Chukchi Sea and onshore across the North Slope.

BOEM and B&E have statutory authorityrfider 43 USC 1331 et. seq.) to compteesr
respectiveDuter Continental ShelflJCS energy development actions in a tiered approach for
review under the National Environmental Policy Act (NERAY to usen incremental step
consultation process under tB8A as described in regulations at 50 CFR 402.14(k). The
regulations at 50 CFR 402.14(k) state:

When the Action is authorized by a statute that allows the agency to take incremental
steps toward the completion of the antithe Service shall, if requested by the

Federal agency, issue a biological opinion on the incremental step being considered,
including its views on the entire action. Upon the issuance of such a biological
opinion, the Federal agency may proceed withuthorize the incremental steps of

the action if:

1. The biological opinion does not conclude that the incremental step would
violate section 7(a)(2);

2. The Federal agency continues consultation with respect to the entire action
and obtains biological opions, as required, for each incremental step;

3. The Federal agency fulfills its continuing obligation to obtain sufficient data
upon which to base the final biological opinion on the entire action;

4. The incremental step does not violate section 7(d) of thede®&éerning
irreversible or irretrievable commitment of resources; and

5. There is a reasonable likelihood that the entire action will not violate section
7(a)(2) of the ESA.

At BOBMAs B &guesh we are cdncting an incremental step consultation
Therefore this BO examines activities in the first diatureincremental stepthat may result
from theproposedAction. The first incremental step includes aditivities associated with the
exploration and delineation of the anchor field (larggial field that is effectively a prerequisite
to any future developmenthese activities could include development of onshore support
infrastructure Future incremental steps include all steps that would occurtlaéanchor field

is explored andelineated. These steps include development pratiuction of the anchor field;

Wi



exploration, developmenand production of a satelliteefd (smaller, secondary field);
decommissioning of both fieldand all associated support activities.

This BOhastwo components. The first component provideamalysis and conclusions as to
whether the first incremental step would violate section 7(a)(2) of the ESA (i.e., whether this step
would likely jeopardize listed species or destroy or adversely mddgigatedcritical habitat)
andprovidesincidental takeexemptionsdr listed eider speciedn addition, ecause the first
incremental step could lead to development, production, andigeloimmissioningn the

second componemte also analyze whether tieeis a reasonable likelihood that the entire

proposed Action, based on &xploration andevelopment Scenari@DS) prepared by BOEM

and BSEE for activities that may result from LS 193, jeidipardize listed species or destroy or
adversely modifyesigratedcritical habitat.

The Service has consulted on previous versions of the incremental steps presented here for LS
193. BOEM and BSEE have since updated tBBi and refined the effects analysis to consider
impacts that may result from the 460 lahbéocksissuedn LS 193. This section 7 consultation
and BO, includingheIncidental Take Stateme(TS) with newTerms and Conditions

therefore applies to activities associated with LS 193.

We prepared t hi an8 OB GigaEBopgical AsgebstnentBOEM 20153,

the Secon®upplementaElS (BOEM 2015b)pther information received from BOEKRhd

BSEE published literature, agency consultation and biological survey reports, other information
in our files, and personal communication with species experts in the Service.

For those activities that may result from the first incremental step, this BO considers the potential
direct and indirect effects, the cumulative effects and effects ofetdted and interdependent
actionsadded to and evaluated within the context ofstla¢us an@nvironmental baseline to

provide an aggregative analysis of impacts to listed speciedemsighatedritical habitatfrom

activities We also provide an incahtal take statement with terms and conditions for actions

that are adequately described and quantified in the first incremental step.

Based on the limited number of individualilisted specietikely to be affectedand the minor
impacts to designadecritical habitat, combined with thmitigation measures requir@thd/or to

be enforcedy BOEM and BSEEJuringthe first incremental step of the proposed Actibie,
Service concludes #t activities that may occuluring thefirst incremental steprenot likely to
jeopardizethe continued existence lidted speciesr to destroy or adversely modify designated
critical habitat

We also concludéyased on the best available information at this time, the entire proposed
Action, including future incremental steps, is not reasonably likely to jeopardize the continued
existenceof listed species or to destroy or adversely modify designated critioishbha

However, BOEM and BSEE have an-going responsibility to ensutkat future activities that
may result from this action will ng¢opardize the continued existerafdisted speciesr to

destroy or adversely modify designated criticabitat.



There are subsets of the Chukchi Sea and adjacent terrestrial environment that support large
numbers of listed species at different times of the year. Impacts to these areas, through a very
large oil spill or other largscale impact will have a much greatmpact to these species than if

the impacts were to occur in other areas or at times when listed individuals are not present. It is
incumbent upon BOEM to ensure that future projects are designed and located to ensure such
impacts are avoided and mirizad.

As BOEM proposes to authorize specific activiiieguture incrementge.g., development
projects) these proposals will requieeinitiation of section 7 consultationAt that time

additional information about the nature, location, and timingroposed oil and gas activities

will be available The Servicewill evaluate the proposed activities (e.g., Development and
Production Plan) and at that timeay determine thdhe proposed activities are likely to
jeopardizethe continued existence lidted species or result in destruction or adverse
modification ofdesignatedritical habitat, particularly if the status of a listed species declines or
large changes in the environmental baseline have occurred when development is actually
proposed.Also, gven the lack of specificity in the BA regarding the number, size, and location
of shorebase® support exploration in the first incremewe have not fully evaluated the
potential effects of shorebases, nor have we enumerapedvadedincidentaltakeexemptions

for spectacled and Alaskar e e di n g S telateditoeshotebasetithd evensthat
exploration entails construction of onshore support facilitiesattealikely toadversely affect
spectacled or Alaskar e e di n g S thredgh habitdt snpaets i thertesrestrial
environment, consultation should be reinitiated to ensure that impacts are appropriately
evaluated, enumerated, aexkmpted from incidental take prohibitions

2 The Proposed Action

This sectiondescribeshe PropsedAction andincludesdescriptions ofhe Action Area,
associatedssmptions,andmitigation measuregproposed by BOEM and BSEE ftire proposed
oil andgasactivities.

2.1 Action Area

The Action Area is the geographic region in which direct and indeféetts of the Proposed
Action may occur.Exploration and development is assumed to occurasudt of activities on
the 460eased blocks (the Leased Aredhe Leased Area is the Chukchi Seand is a small
subset of the approximately 40.2 millianreChukchi Se@lanning Aredhat stretches from the
from the US.-Russia Maritime border west of Point Hdpahe edge of the Beaufort Sea
Planning Area at BarrowThe Action Area is broader than the Led#egea, as structures
resultingfrom the Propsed Action could be constructed in marine wabetside the Leased
Area (e.g.platformto-shore pipelines) and on land for shore facilitfesy., exploratory shore
basespump stabns, and a pipeline connectitgthe TransAlaska Pipeline System (T2S)).
Effects of the Prposed Action could affect areastside the Chukchi Sea Planning Area.
Because the specificdation of future development imknown, the Action Areancludes:

1 The Chukchi Sea Planning Arésigure2.1);



1
roads/ovetsnow travel, a pipeline connecting to TAPS; and
Any other areas where impacts of the Proposed Actiayoccur.

ARCTIC OCEAN
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——— Chukchi Sea Program Area
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f | | Existing Sale 193 Leases
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Marine waters between the southern boundary of the Chukchi Sea Planning Area and

the Alaska coastline;
Onshore areas for construction and operation of shore facilities, pump stations, ice

(Leased Area
edosast at

baof #

Point Hope @ «J - BO.EM
) m;m N M_a.p oéalion
Fi ghre Current 460 | eased bl ocks
Program Ar ea, il lustramed(wDt k mj
20@2M012-Yeiave Program). From BOEM

2.2 Description of the Propcsed Action

(2015a) .

The Proposed Action entails oil and gas exploration, development, production, and
decommissioning in connection with the leases issued through Lease Sale 193. The activities
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comprising the Proposed Action are further described in the detgpedheticalExploration
andDevelopment Scenari&DS) BOEM and BSEE presentedBOEM (20159). TheEDS
considers both development and exploration, and while it is not specific to any existing
Exploration Plan (EP), it uses the best available informditaon previously submitted EPs and
previous development elsewhere on the U.S. OCS.

Under the Proposed Action, a |l arge prospect,
would be discovered, developed, and produced from the Leased Areacdrhbined potential

oil and condensate are 4.3 Bbbl, which is 37% of the estimated Undiscovered Economically
Recoverable Resources (UERR) in the Chukchi Sea OCS, at $110/barreB&@BM (20153
Producing this volume of oil and associated natural gasr(ated at 2.2 Tcf) would require

eight platforms of a new Arcticlass design and drilling 589 total wells (exploration,
delineation, production, and servjceThe Proposed Action assumes thatoitl gasvould be
transported from offshore platforms \@absea pipelines to shore where pipelines would
continue ovetand to an existing terrestrial oil pipeline (either TAPS in its present form or a
future redesigned pipeline). The Proposed Action also assumes that infrastructure for a liquid
natural gas (LK) pipeline and gas processing would be available and accessible.

For the purposes of section 7 consultation, B
incremental stepsThe first incremental step includes exploration and delineation afemor

field and construction of onshore support facilities. Future incremental steps include the
development and production of the anchor field, the exploration, development, and production of

the satellite field, and decommissioning of both fields.ufaiincremental steps also include

construction of subsea oil and gas pipelines and expansion and/or development of terrestrial

support infrastructuteB OEM6s and BSEEOGSs request for incren
appropriate because of the letegm, mutistage nature of BOEM and BSEE decision making

under the Outer Continental Shelf Lands Act. Incremental step consultation provides BOEM and
BSEE the authority to conduct formal consultation in increments to maximize the opportunity to

more accurately eluate potential effects of the Proposed Action on listed species and
designatedritical habitat by considering specific details of activities closer to the time that they
become viable (such as through the submission of a Development and Product(@PPato

BOEM).

We note, however, that while the Proposed Action represents a reasonably foreseeable suite of
exploration, development, production, and decommissioning activities that could potentially

occur, considerable uncertainty exists as to whatiaes will actually be proposed in the future.

As specific projects are proposed in this mstége oil and gas program, more precise

information about the nature and extent of the activitiegluding the scale and location of the
activities and a deription of the particular technologies to be empldyedll be considered

and evaluated in additional ESA consultations and other analyses (such as NEPA) as appropriate.
Through this multistage process, a dynamic analysis of the potential effectsasfcbgas

activities is ensured, and additional mitigation measures and protections may be developed and at
any stage based on the specific details of the particular projects.
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2.3 First Incremental Step

The first incremental step includes all activitiesoasated with exploration and delineation of
the anchor field, including construction of supporting onshore facilities (also referred to as
Ashor eTable2d)s ; 0

Deep penetration marine seismic surveys would be conducted to define hydrocarbon deposits in
the Leased Area. Companies would conduct tdisensional (3D) or some twdimensional

(2D) marine seismic surveys to identify limits of the prospective hydoocaareas. Two

dimensional seismic surveying techniques would be used to providedwal@dnformation

over a relatively large area, while 3D survey would produce more detailed information on
smaller, specific areas of interest (identified during 2ivesys). Because the focus is-lease
exploration and development in the Chukchi Sea Leased Area, BOEM and BSEE expect most of
the additional geophysical seismic surveys described under the Proposed Acton would be 3D
surveys focusing on specific leasiraggdets to identify possible drilling locations.

The Proposed Action assumes the lessee would proceed from seismic exploration of the prospect

to exploratory and delineation drilling. At least one year prior to drilling exploratory wells, the
company wou conduct highr es ol uti on geophysical surveys (a
Ashall ow hazards surveys, o0 or Ageohazard suryv
surface geology, shallow hazards, depth to seafloor (bathymetry), potential daalksvor gas

zones, depth and distribution of ice gouges in the seabed, and obtain engineering data for drilling

or placement of future structures (platforms and pipelines), detect archaeological resources and
certain types of benthic communities. Theskee would also conduct geotechnical surveys to

further increase the understanding of such site characteristics as sediment structures, ice gouges,
and a variety of shallow hazard information.

Based on the evaluation of marine seismic and ancillary getiata (both geohazard and
geotechnical surveys), BOEM and BSEE expect the lessee would propose to drill several test
wells in the area of interest. This would involve two mobile offshore drilling units (MODUS) to
drill exploration wells (with a maximurof four wells drilled per opewater season). If a

discovery were to take place during exploration well drilling, MODUs would drill delineation
wells to determine the areal extent of economic production. A component of exploratory drilling
involving verical seismic profiling (VSP) surveys would be conducted in the wellbores.

In conjunction with the beginning of the first incremental step, onshore facilities would be

constructed near Barrow or Wainwright. These shorebases would provide air suppdrt, sear
and rescue capabilities, and personnel housing/equipment storage.
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Tab2leSummary of activities anticipated during

- Maximum number durin - .
Activity first incremental step 9 Activity period
Openwater season 2D/3D 1 July-November
marine seismic survey
In-ice 2D marine seismic 1 OctoberDecember
survey
Geohazard survey 5 July-November
Geotechnical survey 5 July-November
Exploratory and delineation 28 wells JuneNovember
drilling
Vertical seismic profile 28 JuneNovember
survey
Shorebase construction Up to 3 bases, 2 years off JanuaryDecember
construction

2.3.1 Deep Penetration Marine Seismic Surveys

During the exploration phase, lessees would conduct deep penatnatioe seismic surveys to
search for and define the prospective areas on lease that could contain hydrocarbon deposits.
Two-dimensional deep penetration seismic surveying techniques would providesbedad
information over a relatively large area and ertended for préease exploration, or to provide
areawide geologic information. Thredimensional deep penetration seismic surveys would be
conducted on a closely spaced grid pattern to provide a more detailed image of the prospect that
would then baised to select proposed drilling locations.

During the first incremental step, two marine seismic surveys would be conducted, with no more
than one survey in any given year. One of these two surveys would bearsurvey; the other
would be a typicalD/3D marine seismic surveydble2.1).

Marine seismic surveys would typically be conducted during the-ajader season from July'l
into November. However, dung the opesrwater season, there would likely be periodic
incursions of sea ice, and there is no guarantee that a given location wouldrbe tbeoughout
the entire survey. The-ige survey would be conducted between October and late December,
and exat timing would be dependent in part on ice conditions and the class of icebreaker
available for escort.

2.3.1.1 2D/3D Openwater Seismic Surveys

Airguns would be the typical acoustic source for marine seismic surveys. To create outgoing
sound signals, a highressure air pulse from the airguns is released into the water to produce an
air-filled cavity (a bubble) that expands and contracts. The size of individual airguns could range
from tens to several hundred cubic inched)(iirguns are usually deployed an array to

produce a more downwafdcused sound signal, and airgun array volumes for marine seismic
surveys are expected to range from 1{80B00 irf, but may range up to 6,00¢i{0.1 n?).

Airguns would be fired at short, regular intervals to emit pulsed rather than continuous sound.
While most energy is focused downward, and the short duration of each pulse limits the total
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energy into the water column, the sound can propagate ha@ilgdior several kilometers
(Greene and Richardson 198&ll et al. 1994).

Marine 3D seismic surveys differ from typical 2D seismic surveys in that survey lines are more
closely spaced and concentrated in a particular area. Specifications of a 3Ddsypesmy on

client needs, subsurface geology, water depth, and geological targets. A 3D and 2D source array
typically consists of two to three subarrays of six to nine airguns each. Sotagesize may

vary during seismic surveys to optimize resolutsbthe geophysical data collected at any
particular site. Energy output of the array is determined more by the number of guns than by
total array volume (Fontana 2003, pers. communication, as cidM® 2007). Vessels would
usually tow up to three sowa@rrays, depending on survey design specifications. Most

operations would use a single source vessel; however in a few instances, more than one source
vessel would be used. Vessels conducting seismic surveys would generally2852807G 90

m) long.

The sounesource level (zerto-peak) associated with typical 3D seismic surveys ranges

bet ween 233 and 240 dB re 1 e€Pa at 1 m (rms).
vessel speeds of 4.5 knots (kn) (8.3 km/hr), and a source array wouldviagedcat

approximately 1015 sec intervals, depending on vessel speed. The timing between outgoing
source signals may vary for different surveys
to meet geological objectives; typical spacing is eithesr823 ft (25 or 37.5 m).

Sound receivers for a 3D survey would include multipid 64streamereceiver cables, towed

behind the source array. Streamer cables contain numerous hydrophone elements at fixed
distances within the cable. Each streamer ddel 1.95 mi (3' 8 km) long, with an overall

array width of up to 4,921 ft (1.5 km) between the outermost streamer cables. Biodegradable
liquid paraffin would fill the streamer to provide buoyancy. Solid/gel streamer cables would also
be used. The widgath needed to tow this equipment affects both turning speed, and the area
covered by a single pass over a geologic target. Therefore, it is common practice to acquire data
using an offset racetrack pattern, whereby each acquisition line is severat&iomeay from,

and traversed in the opposite direction, of the previously completed track. Acquiring a single
track line may take several hours, depending on the size of the survey area. The vessel would
then require 23 hrs to turn at the end of a tkdine, and start acquiring data along the next

track. Adjacent track lines for a modern 3D seismic survey are generally parallel and spaced
several hundred meters apart across the survey area. Vessel transit speeds would typically range
from 8 12 kn (129i 19.3 km/hr) depending on a number of factors including, but not limited to,

the vessel itself, sea state, and ice conditions.

Seismic surveys would be conducted day and night during favorable ocean conditions, and a
single survey effort may continuerfaveeks or months, depending on the size of the survey.
Dataacquisition would be affected by the number of streamer cables towed and by weather/ice
conditions. Typically, data are successfully collected between 25% and 30% of the time
(approximately 68 hrs a day) due to equipment or weather constraints. In addition to downtime
due to weather, sea conditions, turning between lines, and equipment maintenance, seismic
surveys could be suspended due to proximity of protected species. Therefore, indeigtual
surveys could require 00 days to cover a 200 h{518 knf) area.
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Marine 2D seismic surveys would use similar geophysinaley techniques to those of 3D

seismic surveys; however both the mode of operation and vessel type would be diffe@nt. T
dimensional seismic surveys provide a{defailed subsurface image because survey lines are
spaced farther apart. Large prospects would be easily identified with 2D seismic data, however
detailed images of the prospective areas, can only be achighe8D data. Twedimensional

seismic vessels are generally smaller thars83mic survey vessels. The 2D seismic source

array would consist of three or more arrays of six to eight airguns each (equivalent to arrays used
for 3D surveys). Sounsdource ¢vels (zereto-peak) associated with 2D marine seismic surveys

are the same as 3D marine seismicsurveys@330 dB re 1 ePa at 1 m (rr
single hydrophone streamer cable, approximatelysmi (§ 12 km) long, is towed behind the

survey \essel. Tweadimensional seismic surveys would acquire data along single track lines

that are spread more widely (usually several km) than lines for 3D seismic surveys (usually
several hundred meters).

Marine seismic vessels may operate for weelkisout refueling or resupplyA support vessel
would accompany the seismic vessel for safety, general support, maintenance, and resupply,
although it would not be directly involved with seismic data collection. With the exception of
in-ice surveys, the majorityf marine seismic surveys require mostly-icee conditions in order

to conduct effective operation and maneuvering of airgun arrays and streamers.

2.3.1.2 In-lce TowedStreamer 2D Surveys

Technological advances have allowed geophysical (seismic reflectioefeattion) surveys to

be conducted in thicker sea ice concentrations; defined in terms of percent coverage in tenths.
For example, an area with 1/10 sea ice coverage means the area contains sporadic ice floes that
allow easy vessel navigation; whereasl0dce coverage means there is no open water in the

area. This new technology employs an icebreaker and a 2D seismic source vessel with a
specialized fitting to allow streamers to be towed below the ice. The icebreaker would generally
operate 0.80.62 m (0.5 1 km) in advance of the seismic vessel, which would follow at speeds
ranging from 4 to 5 kn (7.4 to 9.3 km/hr). As with opeater surveys, Hice seismic surveys

would operate 24 hrs a day, or as conditions permit.

Airgun arrays and streamers dsa inrice surveys would be similar to those used in epater
surveys. A single hydrophone streamer, which would use a solid fill material to produce
constant and consistent streamer buoyancy, would be towed behind the vessel. The streamer
would receve reflected signals from the subsurface and transfer data telsraah processing
system. The survey vessel would have limited maneuverability while towing the streamer and
therefore would require a 6.2 mi (10 km) +urfor the start of a seismic linand a 2.8.1 mi

(415 km) runout at the end of the line. -ine surveys would occur until late December, or when
ice thickness becomes an issue.

2.3.2 Geohazard surveys

Prior to submitting an exploration or development plan, oil and gas industry operators ar

required to evaluate any potential geological hazards or cultural resources, and document the
type of benthic community present pursuant to 30 CFR 550. The BOEM, Alaska OCS Region,
has provided guidelines (Notices to LesseéA03, 05 A02, and 05A03) that require high

resolution shallow hazards surveys to ensure safe conduct and operations in the OCS at drill sites
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and along pipeline corridors, unless the operator can demonstrate there is enough previously
collected data of good quality to evaluate $ite. These data are vital not only when planning
for the design and construction of a facility, but also to ensure that all associated activities are
completed safely.

Under the Proposed Action, five ancillary geohazard surveys would be condudtegithe first
incremental step, with no more than one survey in any given year (Tidhle Phese surveys
would utilize airgun arrays or other sound generating equipment smaller in size and lower in
sound level output than those described for 2D ande88mic surveys. Ancillary geohazard
surveys would be used to:

Locate shallow hazards (<2,000 m water depth);
Obtain engineering data for placement of structures (e.g., proposed platform locations
and pipeline routes); and

1 Detect geohazards, archaeotagiresources, and certain types of benthic
communities.

il
il

Geohazard surveys would employ various geophysical methods (e.g., seafloor imaging, water
depth measurements, and higisolution seismic reflection profiling) designed to identify and

map hazardse(g., shallow faults or ice gouges), and potentially collect oceanographic data.

Basic components of a geophysical system include 1) a sound source, to emit acoustic impulses
or pressure waves; 2) a hydrophone or receiver, to receive and interpretustecaignal; and

3) a recorder/processor to document the data. All geohazard surveys would deaseon

between July and November.

The suite of equipment used during a typical shallow hazards survey consists of:

1 Seismic Systems
Seismic systems prodesound waves which penetrate the seafloor. The waves then
reflect at the boundary between two layers with different acoustic impedances, producing
a cross sectional image. These data are interpreted to infer geologic structure of the area.
Seismic energgan be produced by several different types of sources; they will be
discussed briefly below.

1 Single channel highesolution seismic reflection profilerdHigh-resolution seismic
reflection profilers, including subottom profilers, boomers, and bubbldgaus, consist
of an electromechanical transducer that sends a sound pulse down to the seafloor.
Sparkers discharge an electrical pulse in seawater to generate an acoustic pulse. The
energy reflects back from the shallow geological layers to a receitbe @ubbottom
profiler or a small single channel streamer. -Boliom profilers are usually hull
mounted or polenounted; the other systems are towed behind the survey vessel. These
systems range in frequency from 0.2 to 200 kHz, Laban et al. 200&n&aad Moore
1995).

1 Multichannel highresolution seismic reflection systeniBhe multichannel seismic
system consists of an acoustic source which may be a single small gun (air, water,
Generatofinjector, etc.) 10 to 65 for an array of small guns (ually two or four 10 ifi
guns). The source array is towed about 3 m behind the vessel with a firing interval of
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approximately 12.5 m {B sec). A single 3000 m, 1248 channel streamer with a
12.5 m hydrophone spacing and tail buoy is the passivevegder reflected seismic
waves. A 40 iRairgun array is commonly used in the Arctic as the source for these
multichannel seismic surveys. This array will typically hayeeguency between 0 and

200 Hz, and a source | eveaadtlr@EmswWNM-8 2008 6

2009, 2010; Greene and Moore 1995).

and

Seismic survey ships are designed to minimize vessel noise because the higher frequencies used

in higher resolution work are easily masked by vessel noise. Seismic surveys are site specific,

and may cover less than one lease block. Survey extent is determined by the number of potential

drill sites in an area. Typical survey vessels travel 4t33kn (5.6 8.3 km/hr). A single vertical
well site survey would collect about 70 lingles of da& per site and require approximately 24
hrs to complete. BOEM and BSEE regulations require data to be gathered énbgy 350 m

grid within 600 m of the drill site, a 300 by 600 m grid out to 1,200 m from the drill site, and a

1,200 by 1,200 m grid owd 2,400 m from the well site. If there is a high probability of
encountering archeological resources, thé 130300 m grid must extend to 1,200 m from the
drill site.

1 Echosounder Echosounders measure the time it takes for sound to travel from a

trarsducer, to the seafloor, and back to a receiver. Travel time is converted to a depth

value by multiplying it by the sound velocity of the water column. Single beam
echosounders measure the distance of a vertical beam below the transducer. The

frequencyof individual single beam echosounders can range from 3.5 to 1000 kHz with

source | evels between 192 to 205 dB re 1¢P
echosounders emit a swath of sound to both sides of the transducer with frequencies
between180rad 500 kHz and source | evels between
(rms) (Hammerstad 2005; HydroSurveys 2010).

1 Side scan sonarSide scan sonar is a sidewdmdking, narrowbeam instrument that
emits a sound pul se arschn goraicantbeantwodor f or it s

multichannel system with single frequency monotonic or multiple frequency Compressed
High Intensity Radar Pulse (CHIRP) sonar acoustic signals. The frequency of individual
side scan sonars can range from 100 to 1600 kHz witicestevels between 194 and 249

dB re 1 e€Pa at 1 m (r ms). Pul se I engths w
monotonic systems range between 0.125 and 200 milliseconds (ms) and CHIRP systems

range between 400 and 20,000 ms. (HydroSurveys 2008ay$t; 7D10).

A typical geohazard survey would consist of a vessel towing an airgun about 82 ft (25 m) behind

the vessel and a 1,969 ft (600 m) streamer cable with a tail buoy. The source array is usually a

single array composed of one or more airgunso-t@limensional geohazard surveys would
usually employ a single airgun, while 3D ancillary surveys would tow an array of airguns

(typically smaller in volume than arrays used in marine seismic exploration). Vessels would

travel at 33.5 kn (5.66.5 km/hr),and the source would be activated evér§ ec (or about
every 12.5 m (41 ft)). Vessels used for geohazard surveys are designed to-dpaietlties the
higher frequencies used in geohazard work may be easily masked by vessel noise.
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A typical seismic srvey would cover one proposed drilling location at a time. Federal

regulations require information be gathered on a 984 x 2,953 ft (300 x 900 m) grid, which
amounts to about 80 mi (129 Iskdometers) of data per lease block (NTL No-AB1). If there

is a high probability of encountering archeological resources,-sottth lines would be

adjusted to 164 ft (50 m) apart while the 2,953 ft (900 m) spacing would remain the same.
Including turns, the time required to survey a single lease block woaddreximately 36 hrs.

Airgun volumes for ancillary geohazard surveys are typically80 irf (1.5 2.5 L), and output

of a 90in® (1.5 L) airgun would range from 22233 dB highr e sol uti on re 1legPa
Airgun pressure would typically be 2,000 pois per square inch (psi), although they may be

used at 3,000 psi for higher signal strength to collect deeper subsurface data.

2.3.3 Geotechnical Surveys

In addition to geohazard surveys, other ancillary activities may provide more detailed
information aboug prospective site. These are important for understanding such site
characteristics as sediment structures, strudel scouring, ice gouges, and a variety of shallow
hazard information.

1 Geological/geochemical surveiys/olve collecting bottom samples to abt physical
and chemical data on surface sediments. Sediment samples are typically collected using
a gravity/piston corer, grab sampler, or dredge sampler. Shallow coring, using
conventional rotary drilling from a boat or drilling barge, may also bd tgseollect
physical and chemical data on nsarface sediments.

Under the Proposed Action, five ancillary geotechnical surveys would be conducted during the
first incremental step, with no more than onevey in any given yeafT@ble2.1). All
geotechnical surveys would be conducted between July and November.

2.3.4 Exploratory and Delineation Drilling

During the first incremental step, BOEM and BSEE anticipate expbordtilling operations

would employ two Mobile Offshore Drilling Units (MODUS) with icebreakers and other support
vessels. Examples of MODUSs include drillships, semisubmersibles, and jackup rigs.

2.3.4.1 Drillships

Drillships are maritime vessels that are equippéth a drilling apparatus. Most are built to the
design specification of the company, but some are modified tanker hulls that have been equipped
with a dynamic positioning system. One example of a drillship that has been used in drilling on
the AlaskaOCS is theM/V Discoverer(also known as thEoble Discoverer Shell Oil has
proposed, in prior applications, to use Biscovererfor drilling in both the Chukchi and

Beaufort seas and used the vessel in their 2012 exploratory drilling in the LeaseGhell

Offshore Inc. 2010; Bisson et al. 2013). Tiscovereris a drillship, built in 1976, that has

been retrofitted for operating in Arctic waters. Itis a 512 ft (156 m) conventiemalbyed

drillship with drilling equipment on a turret. It midibes under its own power, and can therefore
be moved off the drill site with help from an anchor handler.

Depending on the circumstances, the procedure and time required to move off a drill site can
change. In extreme emergencies, this process camig@eted in less than one hpalthough
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the process could take 4 to 1@usin other situations (e.goperationsaretemporarily curtailed
in response ta hazarduch as sea ice)ypical transit speed of tHd/V Discoverelis 8 kn
(14.8 km/hr). Sous produced by thBiscovererwere measured in the Chukchi Sea during
2012 activities, and the broadband source level obteeovererwhile drilling was 182 dB re 1
ePa (rms) (Bisson et al. 2013) .

Support vessels would be used to assist the drillshiipiegbreaking and ice management,
anchor handling, oil spill response, refueling, resupply, and servicing. Resupplies would also
potentially occur via a support helicopter from the shore to the drill site. The total number of
support vessels and airdradepends on the local conditions and the design of the exploration
program.

2.3.4.2 Jackup Rigs

Jackup rigs are offshore structures composed of a hull, support legs, and a lifting system that
allow them to be towed to a site, lower the legs into the seabeel elbiating the hull to

provide a stable work deck. Because jackup rigs are supported by the seabed, they are preloaded
when they arrive onsite to simulate maximum expected support leg load and ensure that, after
being jacked to full airgap (maximum hefgtbove the water), and experiencing operating loads,
the supporting soil would provide a reliable foundation. Actual dimensions of a jackup rig

would depend on the environment in which the unit would operate and the maximum operating
water depth. A tymial jack up rig with a maximum operating depth of 164 ft (50 m) is
approximately 164 ft (50 m) in length, 144 ft (44 m) in beam, and 23 ft (7 m) in depth. Noise
levels from jackup rigs have not been measured in the Arctic or elsewhere POQBXt

However because jackup rigs use the same general drilling machinery as drillships, they are
expected to produce noise levels similar to those produced by drillships (discussed above).
Furthermore, noise levels transmitted into the water from befibaimded structures are expected

to be |l ess than | evels produced by drill ships
direct contact with the water. As with drillships, support vessels would be used to assist with ice
breaking and ice managemeuit,spill response, refueling, resupply, and servicing. There is also
the potential for resupply to occur via support helicopters from the shore. The total number of
support vessels would depend on local conditions and the design of the exploration plan,
however BOEM and BSEE estimate up to 25 support vessels could be used for exploratory
drilling and delineation during the first incremental step.

2.3.4.3 Semisubmersibles

A semisubmersible is an MODU designed with a platftype deck that contains drilling

equipment and other machinery supported by pontgoa columns that are submerged into the
water. Semisubmersibles may be getipelled or towed into place, and maintposition either

by mooring or dynamic positioning (i.e., the vessel uses its propulsion system to maintain
position). Once in place, they are partially submerged using the pontoon system. This reduces
rolling and pitching when compared to other typeMODUs. Semisubmersibles and their
engines are generally smaller than those of drillships. Therefore semisubmersible noise levels
are expected to be comparable or slightly less than those produced by drillships. If the vessel
were moored rather thalynamically positioned, some subsea footprint would result. Support
vessels required for semisubmersible operation would be the same as those used with drillships.
To date, semisubmersibles have not been used in the U.S. Arctic, however, at leastpamg com
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has proposed to use a semisubmersible drilling unit in future exploratory drilling in the Leased
Area.

2.3.5 Exploratory Drilling Operations

Drilling operation would be conducted from June through November, and each operation is
expected to range betweena&td 90 depending on the well site, depth of the well, drilling

delays, and time required for well logging and testing operations. Considering the relatively
short operwater season in the Chukchi Sea, BOEM and BSEE estimate two wells per rig could
be driled, tested, and abandoned during a single -opeer season, assuming two MODUs were
operating simultaneously. If a discovery were made during exploratory drilling, MODUs would
drill delineation wells to determine the areal extent of economic prodyetiohoperators would
verify that sufficient volumes would be present to justify the expense of installing a platform and
pipelines.

During the first incremental step, BOEM and BSEE anticipate a maximum of 28 exploratory and
delineation wells would be died, including dry wells. No more than four wells would be

drilled annually Table2.1). All wells, including successful exploration and delineation wells
would likely be plugged and abandoned within the same season, rather than being converted to
production wells because several years would be required before platforms and pipelines could
be installed to produce oil.

Exploratory drilling would result in some dishance to an area of the seafloor. The area of
disturbance would vary based on the type of rig used, ocean currents, and other environmental
factors, although in general, sea floor disturbance would include the mud cellar, anchoring
system for the MODU (g., legs of the jackup rig or footprint of the drillship anchors),
displacement of sediments, and discharges from the drill hole. For example, a previous drilling
operation on the Burger prospect (within the Leased Area) was estimated to have dis@ir®ed 1
ft? (95 nf) of seafloor per well, and each well cellar excavated 63948 n?) of sediment

(BOEM 20154a). Cuttings from the well cellar excavation were deposited on the seafloor below
the temperaturand salinity stratification layer. BOEM and BEIEstimate the maximum

thickness of the sediment deposition onto the seafloor would be 10.4 ft (3.2 m) and deposition
would expand to a horizontal distance of 449 ft (137 m) from the excavation site, where it would
be 0.4 in (1 cm) thick. Displaced sedim®would be expected to cover an additional 1,600 ft

(or 148.6 M). Finally, the anchoring system of a drill ship with 12 anchors (drill ships employ

8i 12 anchors) would be expected to disturb an estimated 78°q@(BR0 nf) of the sea floor.

2.3.5.1 Vertical Seismic Profiling

Vertical seismic profiling (VSP) is conducted in the wellbore as part of the drilling program.

This activity uses hydrophones suspended at intervals within the well to receive signals from
external sound sources (e.g., airguns suspkefiden the rig or a nearby vessel). Data are then
used to help determine the structure of a petrolbaaring zone. VSPs would vary by well
configuration, the number and location of sources and geophones, and how geophones are
deployed. Most VSPs woulgse a surface seismic source (e.g., a vibrator on land or an airgun in
offshore environments). Types of VSP include zaffeet VSP, offset VSP, walk away VSP,
walk-above VSP, salt proximity VSP, sheaave VSP, and drihoise or seismigvhile-drilling

VSP. Airgun volumes for VSPs are typically 4360 irf (7.4112.3 L). For example, a 500°in
airgun array was used in offshore Greenland for a VSP survey, and the acoustic properties were
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modeled for an environmental impact assessment to predict thblpasgosure levels to

marine mammals (Kyhn et al. 2011). Acoustic output of thé iB®@irgun array was 222 dB re
lePa at 1 m (r ms). 't i s unlikely that VSPs
delineation well; however, for the purposes o$tBA, BOEM and BSEE conservatively

assumes that VSP would be conducted in association with each wellbore, resulting in a

maximum of 28 VSPs during the first incremental stegb(e2.1).

2.3.5.2 Authorized Discharges

During the first incremental step, synthetic drilling mud would be reconditioned and reused with
80% efficiency. All rock cuttings would be discharged at the exploration site. Discharges from
exploratoryoperations in the Chukchi Sea would be permitted under a National Pollutant
Discharge Elimination System (NPDES) General Permit issued by EPA with a term of five
years. Discharges under a General Permit for exploration would include sanitary waste,
domesic waste, drilling fluids, drilling cuttings, and deck drainage. Detailed information on the
various types and properties of discharges from routine oil and gas activities is contained in the
2007 FEIS (MMS 2007). BOEM and BSEE estimates drill cuttings fone exploration well

would be 5,800 bbl, with 3,200 bbl of drilling fluids. The current NPDES General Permit for
exploration discharges in the action area is the 22027 NPDES General Permit for Oil and

Gas Exploration Facilities on the Outer Coatital Shelf in the Chukchi Sea (AK-33.00)

(EPA 2012). The terms of this permit are indicative of expected terms of future General Permits
and the types of discharges in the current 28027 General Permit are presented in Tab& 4

of the second SEISBOEM 2015).

2.3.5.2.1 Unauthorized Discharges

Small Spills

During the first incremental step, small numbers of low volume refined oil spills (<1,000 bbl)
would be likely to occur. These small spills would be limited to refined oils because crude and
condensate ts would not be produced during the first incremental step. Refined oils are used in
exploratory drilling activity for refueling and equipment operations. Small refined oil spills
during seismic, geophysical and geotechnical (G&G) surveys, and expyadatiing would

occur during the first incremental step frdomethrough early November.

Total volumes and numbers of small refined oil spills estimated annually during the first
incremental step are presented in Tab2 2BOEM and BSEE estimate tregiproximately 20

spills ranging in size from <1 bbl to 55 bbl per spill would occur during the first incremental step
(spill ranges sourced from BOEM Z&lY). BOEM and BSEE anticipate that most spills from
seismic and G&G survey activities during the firsiremental step would be <1 bbl, while one
would be up to13 bbl (spill ranges sourced from BOEMS2D1 BOEM and BSEE anticipate

that most spills originating from exploration and delineation drilling activities would be up to 5
bbl, while some would bep to 55 bbl. For the purpose of analysis, BOEM and BSEE assume
that the 13 bbl spill and one 55 bbl spill would occur during the first incremental step.
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Tab22eTot al annual pootielntsipaill Issmaelslt irneaftiende df r o m

the first incremental step.
Activity phase Total number Total volume (bbl)
Exploration g_eologlc_a! _ 0-6 0-<18
and geophysical activities
Exploration and 0-14 0-<115

delineation drilling

2.3.5.2.2 Large Spills

BOEM and BSEE estimate that large spills, >1j0@D,000 bbl, would not occur during the

first incremental step based on historical oil spill data. In the course of drilling over 15,000
exploration wells on the OCS from 19210 1 0, no c r uGeébllmveloccsredi | | s O1
during exploration, with the exception of the Deepwater Horizon (DWH) incident. Furthermore,
no large spills are expected to occur during the first incremental step because a very small
fraction of spills are estimated during the tekaly short exploration and delineation phase
compared to the total spill frequency for future incremental steps (which include development
and production). Despite this assumption, oil spill response equipment and cleanup vessels
would be included in #nfirst incremental step and may be staged near the drilling area, or in
more protected nearshore areas, such as Goodhope Bay in Kotzebue Sound.

2.3.5.2.3 Very Large Oil Spill

During the first incremental step, BOEM and BSEE anticipate it would be highly un{ixely

the risk cannot be wholly eliminatethat a VLOS (defined by spills > 150,000 bbl) could occur
from a loss of well control followed by a long duration floA VLOS is extremely unlikely

because the frequency of such sdilbm loss of well control is extremely low. Therefore, while

the potential impacts of a VLOS would be substantial if one were to occur, and such effects were
analyzed in the Second SEIS for the purpose of evaluating-prigvability, high impact event,

the effects of a VLOS are not considered reasonably certain to occur. Therefore, a VLOS is not
considered a direct or indirect effect of the first incremental step and is beyond the scope of
analysis here. Details of the assumptions of the VLOS scearadianalytical methods are
presented in Section 4.4.2 and Appendix A of¢beond SEIS (BOEMN0153).

2.3.6 Onshore Facilities Construction

During the first incremental step, up to three explorasiopport facilities would be constructed
onshore to provide husing, equipment storage, air support, and search and rescue. These coastal
facilities would be situated near Wainwright or Barrow, with efforts made to use existing
infrastructure and ctocate bases, although uncertainty remains regarding the specétmh

of these exploratiosupport facilities. Impacts to wetland habitat identified in the BA include:

1 Up to approximately 15 acres of tundra would likely be filled for an exploration camp.
The exploration camp would include stationary equipmentistomg of generators,
pumps, compressors, and jackhammers, and the camp would also include housing
facilities, mess hall(s), and recreation, as well as vehicle parking;

1 If the support base were to be located near Wainwright, up to approximately 5 acres of
tundra would be filled to expand the existing Wainwright airport in order to support cargo
(C-130 Hercules) and commercial airlines (Boeing 737); and
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1 Up to approximately 7 acres of tundra could be filled to construct a search and rescue
(SAR) base with adlipad and a road connection to the village of Wainwright orddarr
(Table 2.3). Additionallyat least one mile of road may be b(BOEM 2015a)

Construction for these shebased exploration facilities would require gravel which would be
obtainedfrom an approximately 248crematerial site. BOEM and BSEE anticipate the material
site would be located near Wainwright or Barrow. Approximately 70 additional acres of tundra
at the edge of the gravel fill could be exposed to gravel/dust spray and alistvsds a result of
onshore facilities construction during the first incremental step. BOEM and BSEE assume dust
and gravel spray would occur withini&b ft (approximately 10 m) of adjacent fill material and
that the dust shadow would extend beyonid33at by less than 165 ft (approximately 50 m)

from adjacent fill material (Table 2.3). These impacts would persist throughout the life of the
Proposed Action as vehicle use continues and maintenance is accomplished on the fill.

Overall, BOEM and BSERnticipate approximately 337 acres of tundra would be impacted by
onshore facilities construction associated with the first incremental step. However, before any
onshore construction were to occur, plans and detailed information, including location(s) and
size(s) of facilities and borrow sources, would be subject to a-trnktd decision making and
review process. First, Outer Continental Shelf Lands Act (OCSLA) staged decision making
would provide for review of the Exploration Plan(s). Compliance weatiditions of the

Biological Opinion that results from the current ESA consultation will be required.

Other mitigation may be required as well, including but not limited to site characterization or
alternative siting. The lessee would also be obligetedordinate with the land owner(s) in

order to obtain necessary authorizations and permits for all onshore activities, including
construction and gravel mining. Construction activities that impact wetlands will also be
reviewed by the Corps of Enginegasid permit(s) required under section 404 of the Clean Water
Act would include measures to avoid, minimize, and otherwise mitigate habitat loss. This
coordination would require additional ESA consultation(s) to ensure listed species are protected
and cold entail additional mitigation measures to reduce construction and operation impacts to
natural resources.
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Tab23eEsti mated maxi mum di sturbance atrhe atshef r om

first incremental step of the proposed acti
Short-term Long-term
Step Construction Component Maximum Impact Maximum Impact
Area (acresf Area (acres)
Exploration Camp 0 15
. Search and Rescue Base 0 7
First .
Incremental |Ar Support Basé 0 5
Step Dust/Gravel Spray and 0 70
Shadow
Gravel Material Site 0 240

“Assumes that restoration would occur at all sites after use is complete.

®Assumes ~1 mile of 58 wide road extension from Wainwright.

“Assumes a 2,00 long, 150ft wide extensiorio the Wainwright Airstrip.

°*Assumes dust and gravel spray withinZ®ft (approximately 10 m) of adjacent fill material and that dust shadow
extends beyond 385 ft (approximately 50 m) from adjacent fill material.

®For the purposes of this BA, habitdteration/loss from gravel material sites are assumed to be-éelangmpact
because USFWS has found thethabilitation of mine sites to provide habitaimparable in quality tpre-

construction has been largely unsuccessful to date (Louise Smith, 83N commun., 2014).

2.3.7 Transportation

During the first incremental step, operations at remote locations in the Leased Area would
require transportation of supplies and personnel by different means, depending on seasonal
constraints and phase of the opierss. Marine vessels would be the primary form of transport
during the first incremental step, although aircraft would be used to support exploratory drilling
and onshore activities, as well as to conduct any search and rescue efforts. Onshore
transporation would be limited to vehicles associated with shorebase operation.

During exploration surveys, seismic vessels would be largehesethined and helicopters

would not be used for routine support of operations. During-ef@ar seasons under thesfi
incremental step, smaller support vessels would make occasional trips (one to thraapsund

per survey, depending on survey duration) between diawes (likely Barrow and/or

Wainwright). Additionally, if directed by NMFS or USFWS, a mitigatiessel may

accompany the seismic survey vessel. No support vessels would be associated witiethe in
seismic survey; however, an icebreaker would be present during the survey for ice management
(Table2.4).

During exploration drilling, operations would be supported by both helicopters and supply
vesselsTable2.4). An anchor handler would move MODUSs to the various drill sites.
Helicopters would fly from Barrow and/or Wainwright at a frequency of one to six flights per
day. Supporvessel traffic would be one to three rotmigs per week, also out of Baw and/or
Wainwright. After completion of the shelmses, air and vessel traffic might alternatively
originate from the onshore air support facility.

During the first incremental step, a tug and a refueling barge may be moored in Kotzebue Sound

for oil spill recovery. It is anticipated that these vessels would be moored in the Goodhope Bay
area of Kotzebue Sound. These vessels would be used for nearshore oil spill recovery. An
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additional tanker would serve as spill storage -biemaking and icenanagerant would likely

occur during some of the activities described in the previous subsections. BOEM and BSEE
define ice breaking and ice management as separate activitiesesdeng is defined as opening

a pathway or lead through pack ice, ice floes odfiast ice for the purpose of moving vessels
through sea ice. lebreaking occurs in waters with ice. BOEM and BSEE define ice
management as using an-ttardened vessel or icebreaker to move floes away from a stationary
vessel, such as a drill rig, by pursty, towing or passing back and forth upstream of the
stationary vessel or drill rig. Ice management activities take place in an environment that is
primarily open water.

During shorebase construction heavy equipment and materials would be moved &sthle co

site using barges, aircraft, and perhaps winter ice roads. Under the Proposed Action, one to two
barge trips (possibly from either West Dock or Nome) would occur in each of two consecutive
openwater seasons. There could be as many as five tramsépoédft (G130 Hercules or larger)

trips per day during peak periods of base construcliahlé2.4).

Utilization of winter ice roads would depend on the locatibtihhe shorebases in proximity to
Wainwright or Barrow, the presence of any existing ice roads, arekgteration plan (EP)

submitted to BOEM by the lessee. Submission of an EP would require mpgmitic NEPA

analysis andif neededadditional ESA caosultationto assess impacts of any proposecroads

or additional infrastructure associated with the shorebases on threatened or endangered species
and critical habitat.The overall frequency of transportation in and out of the shase would

decreas substantially after construction is completédconstruction of the shorebase it is
anticipated that mobile ground equipment such as dozers, graders, crew vehicles would be used
(Table2.4).

Tab2ldeTr ansportation activities dssociated wi
. Activity Transportation Type
Activity type period Marine vessel Aircraft Terrestrial vehicle
1 sourcel/receiver
Openwater vessel, 1 support
season 2D/3D July- ’ bp
) o vessel (13 trips to None None
marine seismic | November
surve shore/survey),
y + 1 mitigation vessel
In-ice 2D marine| October | 1 seismic survey
e . None None
seismic survey | December| vessel, 1 icebreaker
Geohazard July- 1 vessél None None
survey November
Geotechnical July- 1 vessé| None None
survey November
Drilling support:
2 MODUs, 2
Exploratory June icebreakers, 1+ helicopter None
drilling November | 3 anchor handlers, (1-6 flights/day)
2 supply tugand
barges,
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3 offshore supply
vessels,

2 support tugs,

2 science vessels,

2 shallow water
vessels,

+ 1 MLC ROV system
vessel

Oil spill response:

1 OSR vessel,

1 OSR tug and barge,
2 oil spill tankers,

1 oil spill containment
system tug and barge
1 nearshore OSR tug

and barge
1+ G130 Crew vehicles,
1-2 barge trips during| Hercules or dozersgraders,
Shorebase Yearround the first two open similar, dump trucks, other
construction water seasons of 1+ Boeing 737 | mobile construction

shorebase constructig or similar (up to| equipment as
5 flights/day) determined by EP

The quantitave information contained in Table 2.4 repr
activities associated with the first incremental step based eiopseand preserttay Eps as well as NEPA

documents specific to the OCS.

?In lieu of additional support vessels, companies that conduct geohazard and geotechnical surveys in the Arctic

typically coordinate to ensure that 2 survegselsare present in theicinity of one another to provide suppan

the event of an emergency.

3Shorebase construction is not analyzed here; reinitiation of consultation will be required for proposals that are

likelyl to adversely affect spectacled or Aladka e e di n ceidesst el | er 6 s

2.4 Future Incremental Steps

Future incremental steps include all activities that would occur after anchor field exploration and
delineation Table2.5). While there is considerable uncertainty about the type and location of
activities that may occur as a result of Lease Sale 193, BOEM and BSEE describe a development
scenario. This scenario forms the basis of our analysis for future incresteptgabnd a

summary is provided below.

BOEM and BSEE anticipate thad@ditional exploratory surveys and drilling conducted during
development of the anchor fietduld reveal a smaller discovery in a satellite field

approximately 20 mi from the anchorliehub platform. ThEDSassumes tiee platforms

would be installed at the satellite field. Under the Proposed Action, oil would be produced

before gas, as oil can be shipped to market via TAPS, while the gas would initiakinfeered

to aid oil reovery. Gas production would occur only after construction of a gas transportation
system (i.e., pipelines). The Proposed Action assumes a pipeline to transport gas across Alaska
will be available in later years of offshore production.
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Development offte anchor field would begin in th& §earafter exploration startsind BOEM

and BSEE assume that most development activities would occur over the next 20 years
(installation of supplemental offshore gas pipeline could continue into the later yeas of th
Proposed Action). BOEM and BSEE anticipate that production activities would begin in
approximately the 1Dyear and continue for roughly 50 years. Decommissioning would
commence after oil and gas reserves are depleted and income from productiazenpags
operating expenses. Decommissioning is assumed to begin after approximately 30 years of
production. BOEM (201%9) states that the schedule of activiiesompressed and ambitious,
assumes no delays of any kjirmthdassumes immediate commitmémm operator(s) after a
successful exploration program.

2.4.1 Concurrent Activities

The phases of offshore oil and gas development during future incremental sigybaration of
the satellite field, development of both fields, and decommissioning of btat&ifierould occur
simultaneouslyTable2.5). Activity level during future incremental steps would vary among
and within these phases. The highegtl®f activity could occur during initial phases of
satellite development and initial phases of decommissioning.

During initial years of satellite field development, simultaneous operation could occur for up to 4
geohazard and geotechnical surveys, 4 drilling MODU actions, and installation of flowlines (4
survey vessels and their 9 support, mitigation, and suppbeleplus 4 MODUs and their 38
support vessels; plus 4 platforms and their 16 supply or maintenance vessels = 75 vessels or
platforms operating simultaneously). In addition, each MODU and platform would reegive 1
helicopter flights (4 MODUs and 4 pfatms) x 3 flights = 24 flights) daily. During this period,

all onshore support infrastructure, except perhaps the gas pipeline, would be in place and in
operation.

A high level of activity could also occur during initial years of decommissioning whea 8

platforms and up to 3 MODUs (MODUs decommission subsea wells) may be present (3 MODUs
and their 29 support vessels; plus 8 platforms and their 36 supply or maintenance vessels = 76
vessels or platforms operating simultaneously). As during deweliopeach MODU and

platform would receive-B helicopter flights ((3 MODUs and 8 platforms) x 3 flights = 33

flights) daily. All onshore support infrastructure would remain in operation.

Table2.5. Activities anticipated during future incremental steps of the Proposed AcEoom
BOEM (201%).

Activity Activity Period | Estimated Operations Associated Transportation

Exploration (Satellite Field)

Marine seismic Julvi November 1 source/receiver vessel,
surveys ulyt Novembe 1 support vessel (11 3 trips to shore per
(including (Octoberi 6 surveys over ~20 years; nomore than | synyey),
potential in-ice Decemberforin- | one survey per year +/- 1 mitigation vessel

surveys) ice) +/- 1 icebreaker (in-ice surveys only)
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Activity Activity Period | Estimated Operations Associated Transportation
Geoh d 8 surveys over ~20 years; no more than 1 vessel'
Z?Jr\?é;ir Julyi November two surveys per year, generally a

maximum of 1 survey per year

Geotechnical
survey

Julyi November

8 surveys over ~20 years; no more than
two surveys per year

1 vessel per survey'

Exploratory and
delineation
drilling

Junei November

12 wells drilled in satellite field; maximum
of 4 wells drilled per open-water season;
maximum of 4 MODUSs per open-water
season (includes MODUs for production
drilling)

Drilling Support:

2i 4 MODUs,

21 4 ice breakers,

31 6 anchor handlers,

21 4 supply tug-and-barges,

3i 6 offshore supply vessels,
21 4 support tugs,

2i 4 science vessels,

2i 4 shallow water vessels,

+/- 1 MLC ROV system vessel

Oil Spill Response:

1 oil spill response vessel,

1 oil spill response tug and barge,
2 oil spill tankers,

1 oil spill containment system tug
and barge,

1 oil spill response tug and barge
for nearshore response

Development

Offshore
160 mi of buried oil pipe from hub
Subsea oll platform to shore; installed at the onset of | 1 lay vessel,
pipeline Julyi November development over the course of several 1 trenching vessel,
installation open-water seasons +/- 1 mitigation vessel
160 mi of buried oil pipe from hub
Sut;sgﬁnn%as Wi N b platform to shore; installed towards the ilt?gn\éﬁﬁelbessel
_Pipeln Julyi November | gy of development over the course of ning \ '
installation +/- 1 mitigation vessel
several open-water seasons
Platform Julvi N b 8 platforms installed over ~20 years (5 in multiple tugs,
Installation ulyt November anchor field, 3 in satellite field) barges
Flowlin 30 mi of flowline connecting subsea 1 reel vessel,
| tovl\ll It'e Julyi November templates to host platforms (2 mi per 1 trenching vessel,
nstaflation template) +/- 1 mitigation vessel
Template 1+ installation vessel,
Installation Julyi November | 15 subsea templates 1ROV,
+/- 1 mitigation vessel
On-platform 16 wells per platform per year (including
drilling Year-Round both production and service wells) None
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Activity Activity Period | Estimated Operations Associated Transportation
Drilling Support:
21 4 MODUs (includes MODUs
associated with exploratory drilling
] that could occur simultaneous to
90 p_roductlon wells (6 per t_emplate); subsea well drilling),
maximum of 4 MODUs during open-water 27 4 ice breakers
Subsea well season (includes MODUs for exploratory " y
drilling Julyi November | drilling); BOEM assumes that a single 3i 6 anchor handlers,

MODU could drill up to 3 subsea wells in
a single season

21 4 supply tug-and-barges,
3i 6 offshore supply vessels,
21 4 support tugs,

2i 4 science vessels,

2i 4 shallow water vessels,

+/- 1 MLC ROV system vessel

Oil Spill Response:

1 oil spill response vessel,

1 oil spill response tug and barge,
2 oil spill tankers,

1 oil spill containment system tug
and barge,

1 oil spill response tug and barge
for nearshore response

Personnel and

supply
transport

Year-Round

Includes crew changes, supply delivery,
and waste transport

1i 3 vessel trips per platform per week,
11 3 helicopter trips per platform per
day,

1i 2 barge trips per open-water season
(for waste disposal)

Spill response

Julyi November

Vessels will likely be stationed at
Wainwright or Barrow

1 barge (for spill response),
1 tug (for spill response),
1 tank vessel (for spill storage)

Onshore
Construction to occur over 2 years.
Would include landfall valve pad,
protective ice berm, valve enclosure Dump trucks, graders, crew transport
Production control building, pipeline riser well, vehicles
base Year-Round onshore pipeline trench and backfill, a Flights
construction pump station, pipeline pigging facilities, Barges
and a land-farm for barged drilling waste
treatment
Construction to occur over 2 years. Boat | Dredge, dozers, dump trucks, graders,
Boat terminal terminal would include a barge dock with | crew transport vehicles
construction Year-Round lay-down area and material storage, fuel | Flights
tank farm, and vehicle parking Barges
300i 320 mi of oil pipeline tying into TAPS;
o installed at the onset of development over | Crew transport vehicles, helicopters,
%”sglrl):tlilgr? Year-round the course of several winters. Includes graders, backhoes, dump trucks, other

VSMs and pump station installation.

large construction vehicles as needed
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Activity Activity Period | Estimated Operations Associated Transportation
I 3001 320 mi of gas pipeline tying |nt(? Crew transport vehicles, helicopters,
Gas pipeline future existing gas transport system; raders. backhoes. dump trucks. other
installation Year-round installed towards the end of development | 2 ’ 0€s, gump ’
; large construction vehicles as needed
over several winters
11 2 barge trips each summer for two
b land summers during production base
ersonnel an i
Includes crew changes and supp! construction,
supply Year-Round deliver 9 PRY Up to 5 C-130 or larger aircraft flights
transport y
p per day,
road traffic
Production
foshore Pigging, plp_ellne repairs, equipment and 1 support vessel trip per platform every
maintenance Year-Round facilities maintenance and upgrades, well 17 2 weeks
and support servicing, crew changes 1i 3 flights per platform per day
Onshore Pigging, pipeline repairs, equipment and .
maintenance Year-Round facilities maintenance and upgrades, 2 fl|git1tsf?er day,
and support crew changes road traftic
Decommission
Offshore
decommission Drilling and plugging wells, plugging 21 3 MODUs
Year-Round pipelines and flowlines, removal of
templates, manifolds, platforms

! The quantitative information contained inthis t abl e i s B OBadtestimades BrSEE 6 s
transportation activities. Previous and present-day EPs as well as government NEPA documents specific
to the Alaska OCS were consulted in the development of these estimates.

2.4.2 Infrastructure Development

Off- and onshore development would commence simultaneously. Development would begin
with 1) installation of oil pipelines (erand offshore), which would take several years; and 2)
construction of a production base and first pump station.

2.4.2.1 Onshore Devéopment

A main 142acre production shorebase would be developed at a new location, or alternatively, by
expanding an existing exploration shorebase to accommodate productionTradxe2.%, Table

2.6). Any location near Wainwright or Barrow, or otherwise on the coast betlwg&ape and

Point Belcher may serve as the production base. The production shorebase would support
offshore operations and would be comprised of the landfall valve pad, protective ice berm, valve
enclosure control building, pipeline riser well, thestfipump station, a pipeline trench with

backfill, pipeline pigging facilities, and a landfarm for barged drilling waste treatment.
Construction of a J@cre supply boat terminal would occur near the production shorebase. The
boat terminal would includdéaé barge dock with laglown area and material storage, fuel tank

farm, and vehicle parking &ble2.6).
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A 300 320 mi pipeline with associated comnation cables suspended on vertical support
members (VSMs) would originate from the production shorebase and connect to existing North
Slope oilfield infrastructure. Onshore pipeline construction would occur during winter months
and require gravel mininlgom one or more new or existing sources, and supply and personnel
transport along a seasonal ice road. EDS states two 24@cre gravel material site$gble

2.6) (in addition to the site developed for construction during the first incremental step) would
likely be located at the midpoint and eastern end of the onshore pipeline corridor. The pipeline
corridor would be approximately 300 ft (91 mide with a 100ft (30.5 m) rightof-way. The

total estimated pipeline corridor footprint would include an estimated 10 river crossings, a gravel
pad for storage of spill prevention equipment, three pump stations (excluding Pump Station 1,
which would bedcated at the production shorebase), and 20 valve pads and numerous VSMs
(Table2.6). Pump stations would be constructed along at necessary intemddigely co

located within existing oil fields (e.g., Alpine).

BOEM and BSEE assume that a 388D mi onshore gas transport pipeline (similar to TAPS)

will be buried in the oil pipeline corridor approximately 20 years later, with a gravel road for the
pipelinebs | ength the iah. the same corridor.
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Table2.6. Maximum estimated impacts from onshore activities associated with future
incremental stepskrom BOEM (2015).

Infrastructure Temporary Permanent
Impacts (ac) Impacts (ac)
Production Base i Total Area 0 142
Primary Production Pad" 0 25
Pump Station 1 0 27
Supply Boat Terminal and Barge
Dock 0 10
Landfall Control Pad 0 10
Dust/Gravel Spray and Shadow” 0 70
Pipeline Corridor 1 Total Area 3,600 339
Ice Road 3,600* 0
Pump Stations 0 150°
VSMs 0 gt
Valve Pads 0 47
River Crossings 0 258
Dust/Gravel Spray and Shadow? 0 151
Gas Pipeline Corridor i Total Area 436 13,202
All Season Road 0 1,275°
Gas Pipeline Trench 436%° 0
Dust/Gravel Spray and Shadow? 0 11,927
Gravel Material Sites® 0 480"
Total excavation and fill:™ 1,756

"Assumes inclusion of the landfarm and protective ice berm.

2Assumes dust and gravel spray within 307 35 ft (approximately 10 m) of adjacent fill material
and that dust shadow extends beyond 30i 35 ft by less than 165 ft (approximately 50 m) from
adjacent fill material.

®For the purposes of this BO, habitat alteration/loss from gravel material sites are assumed to
be a long-term impact because USFWS has found that rehabilitation of mine sites to habitat
comparable in quality to that which was present prior to mine construction has been largely
unsuccessful to date (Louise Smith, USFWS, per. commun., 2014).

*Assumes a 25i 35 ft wide ice road.

°Assumes three pump stations (excluding the production shorebase, which would serve as the
first pump station), each with 50-acre footprints.

®Assumes 0.3 acres required per VSM per mile.

"Assumes 20 valve pads at 0.2 acres each.

8Assumes ten river crossings required 2.5 acres each.

®Assumes a 35-ft wide all-season road.

Assumes a 12-ft wide trench for a pipe 38i 50 in diameter.

“Two gravel material sites at 240 acres each.

2Excludes dust shadow.

2.4.2.2 Offshore Development

Offshore pipeline installation would occur during the open water season. All pipelines would be
trenched in the seafloor. BOEM and BSEE anticipate that the depth and width of subsea pipeline
trenches would be similar to those dug for Northstat {#t deep and 852 ft wide), with

pipelines at greater depths requiring deeper and wider trenches. Approxirmatélpibackfill

32



would cover trenched pipelines. An estimated 160 mi of trunk oil pipelines would connect the
anchor field hub platform {linstalled platform) to the onshore processing facility. An

additional estimated 20 mi of oil pipeline would connect the satellite field and anchor field hubs.
Installation of subsea gas pipelines would occur along the same routes as oil pipelines
approximatey 20 years later.

Installation of production platforms would occur after pipeline installation, during several open
water seasons. BOEM and BSEE anticipate industry would use large, ffothoded platforms
that would be pinned to the seafloor and ititaddl by their wide bases, anchoring systems, and
ballast systems. Vessels would transport platform sections for offshore, onsite construction.

Each platform would have two drilling rigs capable of drilling yearnd, and would support
processing @uipment, fuel and production storage infrastructure, and quarters for personnel. Oil
would be piped to shore after processing. There would be some storage capacity on the
platforms to accommodate periods of processing equipment downtimes, althougtatidor

about the storage capacity range on platforms is currently unavailable. The first platform would
serve as the hub. Additional anchor field platforms would be located approximately 5 mi from
the hub platform, with buried subsea flowlines conneatiach platform to the hub. One of the
three satellite field platforms would act as a secondary hub, delivering oil and gas to the anchor
field hub via 20 mi of subsea flowline. The two remaining satellite field platforms would connect
to the secondary huba 5 mi of subsea flowline. A total of 15 subsea templates would be
installed during opemvater seasons. Templates would be located within 2 mi of the host
platform and connected via subsea flowline.

BOEM and BSEE listed a 16@i subsea pipeline as antivity to take place during future
incremental steps and stated it would be installed towards the end of development-@able 2
BOEM 201%, Table2.5).

2.4.3 Production Drilling

Production and service well drilling would take place from production platforms and drillships.
Up to eight wells could be drilled annually by each production phatfayg (e.g., 2 rigs on each
platform drilling 16 wells per platform per year). A total of 459 production and service wells
would be drilled from production platforms over the life of the Proposed Action. Subsea wells
would be drilled by drillships. Witefficiencies gained by repeated operations, BOEM and
BSEE assume that a single drillship could drill up to three subsea wells in a single season.
BOEM and BSEE estimate in the Proposed Action that 6 to 9 subsea wells would be drilled per
openwater seasqrrequiring two to three drillships each summer over approximately 12 years.
A total of 90 subsea production wells would be drilled over the life of the Proposed Action.
Treated well cuttings and mud wastes from platform and subsea wells could bea@imect
disposal wells or barged to an onshore treatment and disposal facility located at the shorebase
(e.g., treated at a landfarm; se@nsportationsection below). Production well drilling produces
less drilling mud and fewer cuttings than exploratod delineation well drilling.

2.4.3.1 Production

Production operations would largely involve resupply of materials and personnel, inspection of
various systems, and maintenance and repair. Well workovers would likely occur at 5 t010 year
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intervals to restore pduction flow rates. Pipelines will be inspected and cleaned regularly using
internal devices (fipigso).

2.4.3.2 Transportation

Table2.5 presents transpottan types and trip frequencies estimated to occur during future
incremental steps by activity type. BOEM and BSEE estimate up to 3 helicopter flights per day
and 3 support vessel trips per week would be made to the central platform site, either from the
production shorebase or Barrow. Heavy equipment and other materials for construction would
likely be transported to the shorebase site via barges (estimated at two barge trips per year) and
aircraft (five G130 flights per week).

In the production ptse, the number of helicopter trips to production platforms would likely
remain the same as during developm@&iab{e2.5 states 13 helicopter flightgper platform

daily), while vessel traffic would decrease to one trip every one to two weeks. Two barge trips
per year for six years may also be required to remove cuttings and spent mud from the subsea
templates and central platform. Two to three daiitgraft flights are expected at the shorebase,
and ice roads may be constructed as needed.

2.4.4 Decommissioning

Decommissioning would commence after oil and gas resources are depleted and income from
production no longer pays operating expenses. MODUst@wwee per opewater season

over an estimated 12 years) would be used to permanently plug wells with cement. Wellhead
equipment would be removed, and processing modules would be moved off platforms. Subsea
pipelines and flowlines would be decommissidiy cleaning the line, plugging both ends, and
leaving it in place buried in the seabed. The overland oil and gas pipelines are likely to be used
by other fields in the NPfA and would remain in operation. Lastly, the platforms would be
disassembled ang@moved using vessels, and the seafloor site would be cleared of all
obstructions. Postecommissioning surveys would be required to confirm that no debris
remains.

2.4.5 Discharges

2.4.5.1 Authorized Discharges

Discharges from development and production operatiotieihukchi Sea are permitted under

a National Pollutant Discharge Elimination System (NPDES) General Permit issued by the EPA
and have a term of five years. Discharges under a General Permit for exploration typically
include sanitary waste, domestic weagrilling fluids, drilling cuttings, and deck drainage. The
production fluids (oil, gas, and water) would be gathered on the platforms where gas and
produced water would be separated and gas and water reinjected into the reservoir using service
wells. During the later gas sales phase, water would continue to be reinjected. Disposal wells
would handle wastewater from the crew quarters on the platforms.

2.4.5.2 Unauthorized Discharges

2.4.5.3 Small Spills

Small spills (4,000 barrels) of refined oils and crude and condensate oils could occur onshore
and offshore during future incremental steps. BOEM and BSEE estimate approximately 535
spills of refined oil and 222 spills of crude or condensate oil or liquid natureoglsaccur
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during future incremental steps. BOEM and BSEE anticipate that these spills woulidbbe <1
barrels each but also assume that one of onshore spills of rougkha#@® would originate
from the pipeline.

2.4.5.4 Large Spills
Large spills €1,000 barrks) could occur during future incremental steps. We provide an
overview of BOEM and BSEX®Yinalatdrsaompafthid BOs cenar i

2.5 Mitigation Measures during First and Future Incremental Steps

Mitigation measures are specifcthe type and phase of oil and gas developmAantarietyof
typical designfeaturesandoperationalproceduregreusedto mitigatepotentialimpactsof
petroleumtheseactivities. Our analysis of effects of the Action assumes all mitigation measures
identified in the BA (BOEM 2018 will be implemented and compliance will be ensured.
Mitigation measures and typical monitoring protocols for exploratory seismic operations and
exploratory and delineation drilling are presented in AppeAdiMitigation measures for

vessel, aircraft, and terrestrial vehicle operations and onshore development activities are also
presented.

Offshore mitigation measures result from compliance with permits issued by various agencies,
including:

T BOEMOG s hlel®3Sipuldtions (Stipulationd, 5, and7 especially mitigate
impacts to listed species and designated critical habitat);

0 ITLs (Informatonto LesseesandNTLs (Noticesto Lesses)assocated with

these stipulations;

Mitigation measures imposed byltiple agencies to reduce oil spill risk;
Conditions of take authorizations issued under the MMPA by National Marine Fisheries
Service and the Service, especially those issued by the Service for polar bears; and
1 Conditions of permits issued by the EPA ftischarges.

1
il

Onshoreactivitiesassocatedwith the ProposedAction would be subjectto permits,

authorizations, conditions, stipulatioasidbestmanagenentpracticeyBMPs)as

recmmmendedr requiredby theappropriateland-basedresourceand management agencies
such as the USACE and BLM. For example, the
for the National Petroleum Reservélaska Integrated Activities Plan (BLM 2013)

presents stipulations and BMPs that are typical of the types of mitigation B@tdipates

for onshore oil and gas activities described in the Proposed Action if located withtANPR
These mitigation measures provide operators with guidance in minimizing impacts to
wildlife, vegetation, and subsistence resources, including requiterfee water and

mineral withdrawals, waste disposal, construction footprints, and contaminant and spill
handling. Of particular applicability are those that minimize impacts to-lis8% species

(BLM 2013). Additional consultation would take place whBOEM receives a

development proposal from an operator containing prgjeetific details that would

enable BOEM, BSEE, and the Service to evaluate impacts on listed species and designated
critical habitat at a more detailed level and to identify paaéntitigations of potential

impacts.
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3 Status of the Species

This section presents biological and ecological information relevant to the BO. Appropriate
i nformation on specieso6 |ife history, Hhabitat
survival is included for analysis in later sections.

3.1 Spectacled eider

Spectacled eidergigure3.1A) were listed as threatened throughout their range on May 10,
1993 (USFWS 1993) based on indications of steep declines in the two -Alasgding

populations. There are three primary spdetheider populations, corresponding to breeding
grounds on Al as k a6 sKuskakwirh DeltaJ Ykalgita), , andtndrteernY u k o n
Russia. The YKdelta population declined 96% between the ea§0% and 1992 (Stehn et al.
1994. Data from the Prudhdgay oil fields (Warnock and Troy 1992) and information from
Native elders at Wainwright, Alaska (R. Suydam, pers. comm. in USFWS 1996) suggested
concurrent localized declines on the North Slope, although data for the entire North Slope
breeding populatiomwere not available. Spectacled eiders molt in several discrete Biga® (
3.1B) during late summer and fall, with birds from different populations and gendenrsajipa
favoring different molting areas (Petersen et al. 1999). All three spectacled eider populations
overwinter in openings in pack ice of the central Bering Sea, south of St. Lawrence Island
(Petersen edl. 1999;Figure3.1B), where they remain until MarcApril (Lovvorn et al. 2003).

3.1.1 Life History

Breedingi In Alaska, spectacled eiders breed primarily onAtatic Coastal PlaifACP) of the
North Slopeand the Ykdelta. On the ACP, spectacled eiders breed north of a line connecting
the mouth of the Utukok River to a point on the Shaviovik River about 24 km (15 mi) inland
from its mouth, with breeding density varying across the AG§u¢e3.2). Although spectacled
eiders historically occurred throughout the coastal zone of thdeéftq, they currently breed
primarily in the central coast zone within abds km (9 mi) of the coast from Kigigak Island
north to Kokechik Bay (USFWS 1996). However, sightings on thed€ka have also occurred
both north and south of this area during the breeding season (R. Platte, USFWS, pers. comm.
1997).

Spectacled eids arrive on the ACP breeding grounds in Mty to early June. Numbers of
breeding pairs peak in mitline and declinei & days later when males begin to depart from the
breeding grounds (Smith et al. 1994, Anderson and Cooper 1994, Anderson et abatbabd
Earnst 2005). Mean clutch size reported from studies on the Colville River Delta was 4.3 (Bart
and Earnst 2005). Spectacled eider clutch size near Barrow has averadel] @i@h clutches

of up to eight eggs reported (Quakenbush et al. 19&8fine 2011). Incubation lastsiZb days
(Kondratev and Zadorina 1992, Harwood and Moran 1993, Moran and Harwood 1994, Moran
1995), and hatching occurs from mid late July (Warnock and Troy 1992).

Nest initiation on Kigigak Island on the ¥Y#elta @curs from miedMay to midJune (Lake

2007). Incubation lasts approximately 24 days (Dau 1974). Mean spectacled eider clutch size is
higher on the YKdelta compared to the ACP. Mean annual clutch size ranged frot8i8
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coastal areas of the ¥#elta(1985 2011; Fischer at al. 2011), andi%b® on Kigigak Island
(1992 2011; Gabrielson and Graff 2011), with clutches of up to eight eggs reported (Lake 2007).

On the breeding grounds, spectacled eiders feed on mollusks, insect larvae (craneflies,
caddidlies, and midges), small freshwater crustaceans, and plants and seeds (Kondratev and
Zadorina 1992) in shallow freshwater or brackish ponds, or on flooded tundra. Ducklings fledge
approximately 50 days after hatch, when females with broods move frdmétes to marine

habitat prior to fall migration.

Survivorship Nest success is highly variable and thought to be primarily influenced by
predators, including gulld_@russpp.), jaegersStercorariusspp.), and redulpes vulpesand

arctic foxes Alopex lagopus In arctic Russia, apparent nest success was estimated to be < 2%
in 1994 and 27% in 1995; low nest success was attributed to predation (Pearce et al. 1998).
Apparent nest success in 1991 and 19935 in the Kuparuk and Prudhoe Bay @lds on the

ACP was also low, varying from P80% (Warnock and Troy 1992, Anderson et al. 1998). On
Kigigak Island in the YKdelta, nest survival probability ranged froi@% from 19922007

(Lake 2007); nest success tended to be higher in years wifloXawumbers or activity (i.e., no
denning) or when foxes were eliminated from the island prior to the nesting season. Bowman et
al. (2002) also reported high variation in nest succe$®820) of spectacled eiders on the YK
delta, depending on year amtation.
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(A)

(B)

Figure3.1. (A) Male and female spectacled eiders in breeding
plumage. (B) Distribution of spectacled eiders. Molting areas
(green) are used JuilyOctober. Wintering areas (yellow) are
used OctobeirApril. The full extent of molting and wintering
areas is not yet known and may extend beyond the boundaries
shown.
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Available data indicate egg hatchability is high for spectacled eiders nesting ACP, in

arctic Russia, and at inland sites on the-d@ta, but considerably lower in the coastal region of
the YK-delta. Spectacled eider eggs that are addled or that do not hatch are very rare in the
Prudhoe Bay area (Declan Troy, TERA, pers. coi®87), and Esler et al. (1995) found very
few addled eggs on the Indigirka River Delta in Arctic Russia. Additionally, from 1969 to 1973
at an inland site on the Yukon Delta National Wildlife Refuge, only 0.8% of spectacled eider
eggs were addled or intde (Dau 1974). In contrast, 24% of all nests monitored in a coastal
region of the YkKdelta during the early to mitl990s contained inviable eggs and ~10% of eggs
in successful nests did not hatch due to either embryonic mortality or infertility (Guerfeliat
1997). This relatively high occurrence of inviable eggs near the coast of HieléKmay have
been related to exposure to contaminants (Grand and Flint 1997). It is unknown whether
hatchability of eggs in this region has improved with dectase of lead shot in the region and
gradual settling of existing lead pellets (Flint and Schamber 2010) in coast#ieKwetlands.

Recruitment rate (the percentage of young eiders that hatch, fledge, and survive to sexual
maturity) of spectacled eiders poorly known (USFWS 1999) because there is limited data on
juvenile survival. In a coastal region of the Xd¢lta, duckling survival to 30 days averaged
34%, with 74% of this mortality occurring in the first 10 days, while survival of adult females
during the first 30 days post hatch was 93% (Flint and Grand 1997).

Fall migrationand moltingi As with many other sea ducks, spectacled eiders spendbe 8
month norbreeding season at sea. Satellite telemetry and aerial surveys led to theatientific

of spectacled eider migrating, molting, and wintering areas. These studies are summarized in
Petersen et al. (1995 and 1999) and Larned et al. (1995). Results of more recent satellite
telemetry research (2008011) are consistent with earlier stesliSexson et al. 204

Phenology, spring migration and breeding, including arrival, nest initiation, hatch, and fledging,
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is 3' 4 weeks earlier in western Alaska (Mi¢€lta) than northern Alaska (ACP); however,
phenology of fall migration is similar betee areas. Individuals depart breeding areas July
September, depending on breeding status and success, and molt in Sé@etaber (Matt
Sexson, USGS, pers. comm.).

Males generally depart breeding areas on the ACP when females begin incubatioruimelate J
(Anderson and Cooper 1994, Bart and Earnst 2005). Use of the Beaufort Sea by departing males
is variable. Some appear to move directly to the Chukchi Sea over land, while the majority
move rapidly (average travel of 1.75 days), over nearshore Viiaterdreeding grounds to the
Chukchi Sea (TERA 2002). Of 14 males implanted with satellite transmitters, only four spent an
extended period of time (130 days) in the Beaufort Sea (TERA 2002). Males appeared to

prefer areas near large river deltas saglhe Colville River where open water is more prevalent

in early summer when much of the Beaufort Sea is still frozen. Most adult males marked with
satellite transmitters in northern and western Alaska in a recent satellite telemetry study migrated
to nathern Russia to molt (USGS, unpublished data). Results from this study also suggest that
male eiders likely follow coast lines but also migrate straight across the northern Bering and
Chukchi seas en route to northern Russia (Matt Sexson, USGS, pers)com

Females generally depart the breeding grounds later, when more of the Beaufort Skaas ice
allowing more extensive use of the area. Females spent an average of two weeks in the Beaufort
Sea (range-80 days) with the western Beaufort Searttast heavily used (TERA 2002).

Females also appeared to migrate through the Beaufort Sea an average of 10 km further offshore
than males (Petersen et al. 1999). The greater use of the Beaufort Sea and offshore areas by
females was attributed to the geaavailability of open water when females depart the area
(Petersen et al. 1999, TERA 2002). Recent telemetry data indicate that molt migration of
failed/nonbreeding females from the Colville River Delta through the Beaufort Sea is relatively
rapid, 2 weeks, compared td 3 months spent in the Chukchi Sea (Matt Sexson, USGS, pers.
comm.).

Spectacled eiders use specific molting areas from July to late October/early November. Larned
et al. (1995) and Petersen et al. (1999) found spectacled eiders shrayvyseference for

specific molting locations, and concluded that spectacled eiders molt in four discrete areas (Table
3.1). Females generally used molting areas nearest their breeding grounds. All marked females
from the YK-delta molted in nearby NomoSound, while females from the North Slope molted

in Ledyard Bay, along the Russian coast, and near St. Lawrence Island. Males did not show
strong molting site fidelity; males from all three breeding areas molted in Ledyard Bay,
Mechigmenskiy Bay, and éhindigirka/Kolyma River Delta. Males reached molting areas first,
beginning in late June, and remained through-@dtbber. Norbreeding females, and those

that nested but failed, arrived at molting areas in late July, while success®glging female

and young of the year reached molting areas in late August through late September and remained
through October. Fledged juveniles marked on the Colville River Delta usually staged in the
Beaufort Sea near the delta fé132veeks before migrating to ti@ukchi Sea.
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Tab3llel mportant staging and molting areas for
breeding popul ati on.

Population and Sex Known Major Staging/Molting Areas

Arctic Russia Males Northwest of Medvezhni (Bear) Island grouy
Mechigmenskiy Bay

Ledyard Bay

Arctic Russia Females | unknown

North Slope Males Ledyard Bay

Northwest of Medvezhni (Bear) Island grouy
Mechigmenskiy Bay

North Slope Females Ledyard Bay
Mechigmenskiy Bay

West of St. Lawrence Island

YK-delta Males Mechigmenskiy Bay
Northeastern Norton Sound
YK-delta Females Northeastern Norton Sound

Avian molt is energetically demanding, especially for species sugjpeasacled eiders that
complete molt in a few weeks. Molting birds require adequate food resources, and apparently
benthic community of Ledyard Bay (Feder et al. 1989, 1994a, 1994b) provides this for
spectacled eiders. Large concentrations of spectameds molt in Ledyard Bay using this food
resource; aerial surveys on 4 days in different years counted 200 to 33,192 molting spectacled
eiders in Ledyard Bay (Petersen et al. 1999; Larned et al. 1995).

Winteringi Spectacled eiders generally depart imgliareas in late October/early November
(Sexson et al. 2014, Sexson 2PX&igrating offshore in the Chukchi and Bering seas to a single
wintering area in pacice lead complexes south/southwest of St. Lawrence Iskigdré€3.1B).

In this relatively shallow area, > 300,000 spectacled eiders (Petersen et al. 1999) rest and feed,
diving up to 230 ft (70 m) to eat bivalves, other mollusks, and crustaceans (Cottam 1939
Petersen et al. 1998, Lovvorn et al. 2003, Petersen and Douglas 2004).

Spring migration Recent information indicates spectacled eiders likely make extensive use of
the eastern Chukcl§easpring lead system between departure from the winteringraidarch

and April and arrival on the North Slope in riMAy or early June. Limited spring observations
in the eastern Chukchi Sea have documetatiesto several hundred common eideBenateria
mollissimg and spectacled eiders in spring leadssawkral miles offshore in relatively small
openings in rotting sea ice (W. Larned, USFWS; J. Lovvorn, University of Wyoming, pers.
comm.). Woodby and Divoky (1982) documented large numbers of Rmmdteria spectabiljs
and common eiders using the east€hukchi lead system, advancing in pulses during days of
favorable following winds, and concluded that an open lead is probably requisite for spring eider
passage in this regiorgatellite telemetrylata collectedy the USGS Alaska Science Center
(Figure3.3; Sexson et al. 20)4ugged that spectacled eiders also tise springead system
during spring migration.

Adequate foraging opportunities and nutritiomidg spring migration are critical to spectacled
eider productivity. Like most sea ducks, female spectacled eiders do not feed substantially on
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the breeding grounds, but produce and incubate eggs while living primarily off body reserves
(Korschgen 1977, i2nt and Daan 1980, Parker and Holm 1990). Clutch size, a measure of
reproductive potential, was positively correlated with body condition and reserves obtained prior
to arrival at breeding areas (Coulson 1984, Raveling 1979, Parker and Holm 1990). Body
reserves must be maintained from winter or acquired during-8wekks (Lovvorn et al. 2003)

of spring staging, and Petersen and Flint (2002) suggest common eider productivity on the
western Beaufort Sea coast is influenced by conditions encounteredyitoMarly June during
migration through the Chukchi Sea (including Ledyard Bay). Common eider female body mass
increased 20% during the&weeks prior to egg laying (Gorman and Milne 1971, Milne 1976,
Korschgen 1977, Parker and Holm 1990). For spkxtaders, average female body weight in
late March in the Bering Sea was 1,550 £ 35 g (n = 12), and slightly (but not significantly) more
upon arrival at breeding sites (1,623 £ 46 g, n = 11; Lovvorn et al. 2003), suggesting that
spectacled eiders maintaor enhance their physiological condition during spring staging.

3.1.1.1 Abundance and trends

The most recent rangewide estimate of abundance of spectacled eiders was 369,122 (364,190
374,054 90% CI), obtained by aerial surveys of the known wintering atlea Bering Sea in

late winter 2010 (Larned et al. 2012). Comparison of point estimates between 1997 and 2010
indicate an average of 353,051 spectacled eiders (3438056 90% CI) in the global

population over that Hear period (Larned et al. 2012).
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Populaton indices for North Slopbreeding spectacled eiders prior to 1992 are unavailable.
However, Warnock and Troy (1992) documented an 80% decline in spectacled eider abundance
from 1981 to 1991 in the Prudhoe Bay area. Since 1992, the Service has coadnutdderial
surveys for breeding spectacled eiders on the ACP. The 2010 population index based on these
aerial surveys was 6,286 birds (95% CI, 4)&7895; unadjusted for detection probability),

which is 4% lower than the 3gear mean (Larned et.&011). In 2010, the index growth rate

was significantly negative for both the letegrm (0.987; 95% CI, 0.978.999) and most recent

10 years (0.974; 95% CI, 0.98m999; Larned et al. 2011). Stehn et al. (2006) developed a

North Slopebreeding populatioestimate of 12,916 (95% CI, 10,942,890) based on the

2002 2006 ACP aerial index for spectacled eiders and relationships between ground and aerial
surveys on the YKlelta. If the same methods are applied to the 280 ACP aerial index
reported in Laned et al. (2011), the resulting adjusted population estimate for North- Slope
breeding spectacled eiders is 11,254 (8,3381.67, 95% CI).

The YK-delta spectacled eider population is thought to have declined by about 96% from the
1970s to 1992 (Stehn &t 1993). Evidence of the dramatic decline in spectacled eider nesting
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on the YK-delta was corroborated by Ely et al. (1994), who found a 79% decline in eider nesting
near the Kashunuk River between 1969 and 1992. Aerial and ground survey datadiniitate
spectacled eiders declinet1@% per year from 1983992 (Stehn et al. 1993). Further, from

the early 1970s to the early 1990s, the number of pairs on thaelt& declined from 48,000 to
2,000, apparently stabilizing at that low level (Stehn.et293). Before 1972, an estimated

47,700 70,000 pairs of spectacled eiders nested on theldt& in average to good years (Dau

and Kistchinski 1977).

Fischer and Stehn (2013) used combined annual grbased and aerial survey data to estimate
the numier of nests and eggs of spectacled eiders on the coastal area ofdedtarik 2012 and
evaluate longerm trends in the YKlelta breeding population from 1985 to 2012. In a given
year, the estimated number of nests reflects the minimum number ofrigreedts in the
population and does not include roesting individuals or nests that were destroyed or
abandoned (Fischer and Stehn 2013). The total number of spectacled eider nests eddha YK
in 2012 was estimated at 8,062 (SE 1110 averagegpulation growth rate based on these
surveys was 1.058 (90% CI = 1.608.13) in 20082012 and 0.999 (90% CI = 0.986012) in
1985 2012 (Fischer and Stehn 2013). Lawear regression based solely on the fogrgn YK-
delta aerial survey data indicate iog population growth rates of 1.073 (90% CI = 1046
1.100) in 20012010 and 1.070 (90% CI = 1.058B081) in 19882010 (Platte and Stehn 2011).

Spectacled eider recovery criteria

The Spectacled Eider Recovery Plan (USFWS 1996) presents reseancareagiment

priorities with the objective of recovery and delisting so that protection under the ESA is no
longer required. Although the cause or causes of the spectacled eider population decline is/are
not known, factors that affect adult survival arelkto be the most influential on population

growth rate. These include lead poisoning from ingested spent shotgun pellets, which may have
contributed to the rapid decline observed in thedéita (Franson et al. 1995, Grand et al.

1998), and other factersuch as habitat loss, increased nest predation, over harvest, and
disturbance and collisions caused by human infrastructure. Under the Recovery Plan, the species
will be considered recovered when each of the three recognized populaticaeif#KNorth

Slope of Alaska, and Arctic Russia): 1) is stable or increasing over 10 or more years and the
minimum estimated population size is at least 6,000 breeding pairs, or 2) number at least 10,000
breeding pairs over 3 or more years, or 3) number at least®25;,6@8ding pairs in one year.
Spectacled eiders do not currently meet these recovery criteria.

32 Stell erb6s Eider

The Stellerds eider is a small sea duck with
genusPolysticta Males are in breedingumage Figure3.4) from early winter through mid

summer Females are dark mottled brown with a wiitedered blue wing speculugfigure

3.4). Juveniles are dark mottled brown until fall of their second year, when they acquire

breeding plumage.
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Fi g3d al e an8t éekmat és eiders in breeding pl um:

Stell erdés eiders are divided into Atlantic an
subdivided into the Russlareeding and Alaskhreeding populations. The Alaskaeeding
population ofSt e | Idergwaslisted as threatened on July 11, 1997 based on:

1T Substantial contraction OACPdanth¥KDslp;eci esd br
oStellerdés eiders on the North Slope his
(Brooks 1915), but have not beebserved on the eastern North Slope in recent
decades (USFWS 2002).
1 Reduced numbers breeding in Alaska; and
1 Resulting vulnerability of the remaining Alaskaeeding population to extirpation
(USFWS 1997).

Il n Al aska, St el | excldiselyen tr&P and Wwintee, alahg waith threo s t

majority of the RussHbreeding population, in southwest Alaskagire3.5). Periodic non

breedingp f St e | | ceuplédswithdaw ehesting and fledging success, has resulted in very

low productivity (Quakenbush et al. 2004 2001, the Service designated 2,836 (1330

km?) of critical habitat for the Alaska r e e di ng p o p u liders, indudingcistori€at e | | e r
breeding areas on the K Delta, molting and staging areas in the Kuskokwim Shoals and Seal

Islands, molting wintering, and staging areas at Nelson Lagoon, and Izembek Lagoon (USFWS
2001) . No cr it i c aslhastheebdesigadted bnahe AGG’t el | er 6s ei d

3.2.1 Life History

Breedingi St el | er 6 s n smaltifleckssof beeedng paies on the ACP in early June.

Nesting on the ACP is concentrated in tundra wetlands near Barrowkigir€3.6) and occurs

at lower densities elsewhere on the ACP from Wainwright east to the Sagavanirktok River
(Quakenbush et al. 2002). Lohger m st udi es of Stellerds eider
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indicate periodic notbreeding by the entire local population. From 2292 1 0, St el | er 6 s
nests were detected in 12 of 20 years (Safine 2011). Pericdltnoe edi ng by Stel |l er
near Barrow seems to correspond to fluctuations in lemming populations and risk of nest

predation Quakenbush et al. 20p4During years of peak abundance, lemmings are a primary

food source for predators including jaegens|s, and foxe l.
1955, MacLean et al. 1974, Larter 19 41t is hypothesized that

Stell er ds ei denestng hbirdsdncreaselrepmdudive @ffomn dliring lemming
peaks because prades preferentially select (preswitch) for hyperabundant lemmings and
nests ee less likely to be depredat@Roselaar 197, @hondt 1987, and

D4, Furthermore, during high | emming
survival (the probability of at least one duckling hatching) has been reported as a function of
distance from nests of jaegers and snowy o@Isakenbush et al. 20p4These avian predators
aggressively defend their nests against other predators and thisedadelysandirectly imparts
protection to Stellerds eiders nesting nearby

Stell erbds eiders initiate nesting in the firs
rims of polygons and troughs (Quakenbush et al. 2000, 2004). Mean clutchBszsow was

5.4 £ 1.6 SD (range = 8) over 5 nesting years between 1992 and 1999 (Quakenbush et al.

2004). Breeding males depart following onset of incubation by the female. Nest survival is

affected by predation levels, and averaged 0.23 (x0.09,asthedor [SE]) from 19912004

before fox control was implemented near Barrow and 0.47 (+0.08 SE) fromZ05during

years with fox control (USFWS, unpublished da
attributed to depredation by jaege&grcorarus spp.), common raven€0rvus coray, arctic

fox (Alopex lagopus glaucous gullsl(arus hyperboreys and in at least one instance, polar

bears (Quakenbush et al. 1995, Rojek 2008, Safine 2011, Safine 2012).

Steller's Eider
Polysticta stelleri

Fi gBx 8tell erds eider distribution in the Ber.i.

Hatching occurs from miduly through early August, after which hens move their broods to
adjacent ponds with emergent vegetation dominatedaogxspp. andArctophila fulva
(Quakenbush et al. 2000, Rojek 2006, 2007, and 2008). In theserbesody ponds, hens with
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ducklings feed on aquatic insect larvae and freshwater crustaceans. In general, broods remain
within 0.7 km of their nests (Quakenbusthal. 2004); although, movements of up to 3.5 km

from nests have been documented (Rojek 2006 and 2007). Large distance movements from
hatch sites may be a response to drying of wetlands that would normally have been used for
broodrearing (Rojek 2006)Fledging occurs 3237 days post hatch (Obritschkewitsch et al.

2001, Quakenbush et al. 2004, Rojek 2006 and 2007).

|l nformati on on breeding site fidelity of Stel
Barrow has documented some casestofesi f i del ity in nesting Stelle
1990s, eight banded birds that nested near Barrow were recaptured in subsequent years again
nesting near Barrow. Time between capture events ranged from 1 to 12 years and distance

between nests rangggrom 0.1 to 6.3 km (USFWS, unpublished data).

Figaasteller's eidei20déd9t alnalc dtrieemds n@l PRir ob
2010). The red border remmresaent sThtiltse sutravredan e
beyond the standard area in some years.

Localized movementsTiming of departure from the breeding grounds near Barrow differs

between sexes and between breedinganécbnore e di ng year s. I n breedin
eiders typically leave the breeding grounds in late June to early July after females begin

incubating (Obritschkewitsch et al. 2001, Quakenbush et al. 1995, Rojek 2006 and 2007).

Females with fledged broods depart the breeding grounds in late August aSeptednber to

rest and forage in freshwater and marine habitat near the Barrow spit galbmaration along
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