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1 Introduction  
 

This document transmits the U.S. Fish and Wildlife Serviceôs (Service) biological opinion (BO) 

in accordance with section 7 of the Endangered Species Act (ESA) of 1973, as amended (16 

U.S.C. 1531 et seq., ESA), on the effects of the proposed Action, as defined later in this 

document, on polar bears (Ursus maritimus), spectacled eiders (Somateria fischeri), the Ledyard 

Bay unit of designated spectacled eider critical habitat, and Alaska-breeding Stellerôs eiders 

(Polysticta stelleri).    

 

As described in this document, the proposed Action involves 1) exploration, development, 

production, and decommissioning of 460 leased blocks associated with the Bureau of Ocean 

Energy Managementôs (BOEM) and the Bureau of Safety and Environmental Enforcement 

(BSEE) Lease Sale 193 (LS 193) in the Chukchi Sea, and 2) other support activities occurring 

elsewhere in the Chukchi Sea and onshore across the North Slope. 

 

BOEM and BSEE have statutory authority (under 43 USC 1331 et. seq.) to complete their 

respective Outer Continental Shelf (OCS) energy development actions in a tiered approach for 

review under the National Environmental Policy Act (NEPA) and to use an incremental step 

consultation process under the ESA 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 action, the 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 with or authorize 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 opinions, 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 the ESA concerning 

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 BOEMôs and BSEEôs request, we are conducting an incremental step consultation.  

Therefore, this BO examines activities in the first and future incremental steps that may result 

from the proposed Action.  The first incremental step includes all activities associated with the 

exploration and delineation of the anchor field (large, initial field that is effectively a prerequisite 

to any future development); these activities could include development of onshore support 

infrastructure.  Future incremental steps include all steps that would occur after the anchor field 

is explored and delineated.  These steps include development and production of the anchor field; 
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exploration, development, and production of a satellite field (smaller, secondary field); 

decommissioning of both fields, and all associated support activities.   

 

This BO has two components.  The first component provides an analysis 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 modify designated critical habitat) 

and provides incidental take exemptions for listed eider species.  In addition, because the first 

incremental step could lead to development, production, and field decommissioning, in the 

second component we also analyze whether there is a reasonable likelihood that the entire 

proposed Action, based on an Exploration and Development Scenario (EDS) prepared by BOEM 

and BSEE for activities that may result from LS 193, will jeopardize listed species or destroy or 

adversely modify designated critical habitat.   

 

The Service has consulted on previous versions of the incremental steps presented here for LS 

193.  BOEM and BSEE have since updated their EDS and refined the effects analysis to consider 

impacts that may result from the 460 leased blocks issued in LS 193.  This section 7 consultation 

and BO, including the Incidental Take Statement (ITS) with new Terms and Conditions, 

therefore applies to activities associated with LS 193.  

 

We prepared this BO using BOEMôs and BSEEôs Final Biological Assessment (BOEM 2015a), 

the Second Supplemental EIS (BOEM 2015b), other information received from BOEM and 

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 of interrelated and interdependent 

actions added to and evaluated within the context of the status and environmental baseline to 

provide an aggregative analysis of impacts to listed species and designated critical habitat from 

activities.  We also provide an incidental 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 individuals of listed species likely to be affected, and the minor 

impacts to designated critical habitat, combined with the mitigation measures required and/or to 

be enforced by BOEM and BSEE during the first incremental step of the proposed Action, the 

Service concludes that activities that may occur during the first incremental step are not likely to 

jeopardize the continued existence of listed species or to destroy or adversely modify designated 

critical habitat. 

 

We also conclude, based on the best available information at this time, the entire proposed 

Action, including future incremental steps, is not reasonably likely to jeopardize the continued 

existence of listed species or to destroy or adversely modify designated critical habitat.  

However, BOEM and BSEE have an on-going responsibility to ensure that future activities that 

may result from this action will not jeopardize the continued existence of listed species or to 

destroy or adversely modify designated critical habitat. 
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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 large-scale impact will have a much greater impact 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 minimized. 

 

As BOEM proposes to authorize specific activities in future increments (e.g., development 

projects) these proposals will require re-initiation of section 7 consultation.  At that time 

additional information about the nature, location, and timing of proposed oil and gas activities 

will be available.  The Service will evaluate the proposed activities (e.g., Development and 

Production Plan) and at that time may determine that the proposed activities are likely to 

jeopardize the continued existence of listed species or result in destruction or adverse 

modification of designated critical 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, given the lack of specificity in the BA regarding the number, size, and location 

of shorebases to support exploration in the first increment, we have not fully evaluated the 

potential effects of shorebases, nor have we enumerated or provided incidental take exemptions 

for spectacled and Alaska-breeding Stellerôs eiders related to shorebases.  In the event that 

exploration entails construction of onshore support facilities that are likely to adversely affect 

spectacled or Alaska-breeding Stellerôs eiders through habitat impacts in the terrestrial 

environment, consultation should be reinitiated to ensure that impacts are appropriately 

evaluated, enumerated, and exempted from incidental take prohibitions. 

2 The Proposed Action  
 

This section describes the Proposed Action and includes descriptions of the Action Area, 

associated assumptions, and mitigation measures proposed by BOEM and BSEE for the proposed 

oil and gas activities. 

2.1 Action Area 
 

The Action Area is the geographic region in which direct and indirect effects of the Proposed 

Action may occur.  Exploration and development is assumed to occur as a result of activities on 

the 460 leased blocks (the Leased Area).  The Leased Area is in the Chukchi Sea and is a small 

subset of the approximately 40.2 million acre Chukchi Sea Planning Area that stretches from the 

from the U.S.-Russia Maritime border west of Point Hope to the edge of the Beaufort Sea 

Planning Area at Barrow.  The Action Area is broader than the Leased Area, as structures 

resulting from the Proposed Action could be constructed in marine waters outside the Leased 

Area (e.g., platform-to-shore pipelines) and on land for shore facilities, (e.g., exploratory shore 

bases, pump stations, and a pipeline connecting to the Trans-Alaska Pipeline System (TAPS)).  

Effects of the Proposed Action could affect areas outside the Chukchi Sea Planning Area.  

Because the specific location of future development is unknown, the Action Area includes: 

 

¶ The Chukchi Sea Planning Area (Figure 2.1); 
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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 

roads/over-snow travel, a pipeline connecting to TAPS; and 

¶ Any other areas where impacts of the Proposed Action may occur. 

 
Figure 2.1.  Current 460 leased blocks (Leased Area) in orange, in context of the Chukchi Sea 

Program Area, illustrated with red solid border and 25-mi (40 km) coastal buffer (deferred in the 

2007-2012 Five-Year Program). From BOEM (2015a). 

 

2.2 Description of the Proposed Action 
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 detailed hypothetical Exploration 

and Development Scenario (EDS) BOEM and BSEE presented in BOEM (2015a).   The EDS 

considers both development and exploration, and while it is not specific to any existing 

Exploration Plan (EP), it uses the best available information from previously submitted EPs and 

previous development elsewhere on the U.S. OCS.   

 

Under the Proposed Action, a large prospect, the ñanchor field,ò and a smaller ñsatellite fieldò 

would be discovered, developed, and produced from the Leased Area. Their combined 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/barrel of oil (BOEM 2015a).  

Producing this volume of oil and associated natural gas (estimated at 2.2 Tcf) would require 

eight platforms of a new Arctic-class design and drilling 589 total wells (exploration, 

delineation, production, and service).  The Proposed Action assumes that oil and gas would be 

transported from offshore platforms via subsea pipelines to shore where pipelines would 

continue over land 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 (LNG) pipeline and gas processing would be available and accessible.   

 

For the purposes of section 7 consultation, BOEM and BSEEôs Proposed Action is divided into 

incremental steps.  The first incremental step includes exploration and delineation of an anchor 

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.  Future incremental steps also include 

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

support infrastructure.  BOEMôs and BSEEôs request for incremental step consultation is 

appropriate because of the long-term, multistage 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 evaluate potential effects of the Proposed Action on listed species and 

designated critical habitat by considering specific details of activities closer to the time that they 

become viable (such as through the submission of a Development and Production Plan (DPP) to 

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 what activities will actually be proposed in the future. 

As specific projects are proposed in this multi-stage oil and gas program, more precise 

information about the nature and extent of the activities ï including the scale and location of the 

activities and a description of the particular technologies to be employed ï will be considered 

and evaluated in additional ESA consultations and other analyses (such as NEPA) as appropriate. 

Through this multi-stage process, a dynamic analysis of the potential effects of oil and gas 

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 activities associated with exploration and delineation of 

the anchor field, including construction of supporting onshore facilities (also referred to as 

ñshorebases;ò Table 2.1).  

 

Deep penetration marine seismic surveys would be conducted to define hydrocarbon deposits in 

the Leased Area.  Companies would conduct three-dimensional (3D) or some two-dimensional 

(2D) marine seismic surveys to identify limits of the prospective hydrocarbon areas.  Two-

dimensional seismic surveying techniques would be used to provide broad-scale information 

over a relatively large area, while 3D survey would produce more detailed information on 

smaller, specific areas of interest (identified during 2D surveys).  Because the focus is on-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 leasing targets 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 would conduct high-resolution geophysical surveys (also called ñsite clearance,ò 

ñshallow hazards surveys,ò or ñgeohazard surveysò).  These surveys would further evaluate near 

surface geology, shallow hazards, depth to seafloor (bathymetry), potential shallow faults or 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.  The lessee 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 activity data (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 maximum of four wells drilled per open-water 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 vertical 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 support, search 

and rescue capabilities, and personnel housing/equipment storage. 
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Table 2.1.  Summary of activities anticipated during the first incremental step 

Activity  
Maximum number during 

first incremental step 
Activity period  

Open-water season 2D/3D 

marine seismic survey 

1 July-November 

In-ice 2D marine seismic 

survey 

1 October-December 

Geohazard survey 5 July-November 

Geotechnical survey 5 July-November 

Exploratory and delineation 

drilling 

28 wells June-November 

Vertical seismic profile 

survey 

28 June-November 

Shorebase construction Up to 3 bases, 2 years of 

construction 

January-December 

 

2.3.1 Deep Penetration Marine Seismic Surveys  

During the exploration phase, lessees would conduct deep penetration marine 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 provide broad-scale 

information over a relatively large area and are intended for pre-lease exploration, or to provide 

area-wide geologic information.  Three-dimensional 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 be used 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 be an in-ice survey; the other 

would be a typical 2D/3D marine seismic survey (Table 2.1). 

 

Marine seismic surveys would typically be conducted during the open-water season from July 1
st
 

into November.  However, during the open-water season, there would likely be periodic 

incursions of sea ice, and there is no guarantee that a given location would be ice-free throughout 

the entire survey.  The in-ice survey would be conducted between October and late December, 

and exact timing would be dependent in part on ice conditions and the class of icebreaker 

available for escort. 

 

2.3.1.1 2D/3D Open-water Seismic Surveys 
Airguns would be the typical acoustic source for marine seismic surveys.  To create outgoing 

sound signals, a high-pressure 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 inches (in
3
).  Airguns are usually deployed in an array to 

produce a more downward-focused sound signal, and airgun array volumes for marine seismic 

surveys are expected to range from 1,800ï4,500 in
3
, but may range up to 6,000 in

3
 (0.1 m

3
).  

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 horizontally for several kilometers 

(Greene and Richardson 1988, Hall 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 3D survey depend 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.  Source-array size may 

vary during seismic surveys to optimize resolution of the 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 cited in MMS 2007). Vessels would 

usually tow up to three source arrays, 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 generally be 230-295 ft (70ï90 

m) long. 

 

The sound-source level (zero-to-peak) associated with typical 3D seismic surveys ranges 

between 233 and 240 dB re 1 ɛPa at 1 m (rms).  Marine seismic surveys would take place at 

vessel speeds of 4.5 knots (kn) (8.3 km/hr), and a source array would be activated at 

approximately 10ï15 sec intervals, depending on vessel speed.  The timing between outgoing 

source signals may vary for different surveys in order to achieve a desired ñshot pointò spacing 

to meet geological objectives; typical spacing is either 82 or 123 ft (25 or 37.5 m). 

 

Sound receivers for a 3D survey would include multiple, 4ï16 streamer-receiver cables, towed 

behind the source array.  Streamer cables contain numerous hydrophone elements at fixed 

distances within the cable.  Each streamer would be 1.9-5 mi (3ï8 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 wide path 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 several kilometers away 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 2ï3 hrs to turn at the end of a track line, 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 8ï12 kn (12.9ï19.3 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 continue for weeks or months, depending on the size of the survey. 

Data-acquisition 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 6ï8 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, individual seismic 

surveys could require 60ï90 days to cover a 200 mi
2
 (518 km

2
) area. 
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Marine 2D seismic surveys would use similar geophysical-survey techniques to those of 3D 

seismic surveys; however both the mode of operation and vessel type would be different.  Two-

dimensional seismic surveys provide a less-detailed 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 achieved with 3D data.  Two-dimensional 

seismic vessels are generally smaller than 3D-seismic 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).  Sound-source levels (zero-to-peak) associated with 2D marine seismic surveys 

are the same as 3D marine seismic surveys (233ï240 dB re 1 ɛPa at 1 m (rms)).  Typically, a 

single hydrophone streamer cable, approximately 5-7.5 mi (8ï12 km) long, is towed behind the 

survey vessel.   Two-dimensional 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 weeks without refueling or resupply.  A 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 majority of marine seismic surveys require mostly ice-free conditions in order 

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

 

2.3.1.2 In-Ice Towed-Streamer 2D Surveys 
Technological advances have allowed geophysical (seismic reflection and refraction) 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; whereas 10/10 ice 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 0.3ï0.62 mi (0.5ï1 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 open-water surveys, in-ice seismic surveys 

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

 

Airgun arrays and streamers used in in-ice surveys would be similar to those used in open-water 

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 receive reflected signals from the subsurface and transfer data to an on-board processing 

system.  The survey vessel would have limited maneuverability while towing the streamer and 

therefore would require a 6.2 mi (10 km) run-in for the start of a seismic line, and a 2.5-3.1 mi 

(4ï5 km) run-out at the end of the line.  In-ice 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 are 

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 Lessees 05ïA01, 05ïA02, and 05ïA03) 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 the site.  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 conducted during the first 

incremental step, with no more than one survey in any given year (Table 2ï1).  These surveys 

would utilize airgun arrays or other sound generating equipment smaller in size and lower in 

sound level output than those described for 2D and 3D seismic 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 

¶ Detect geohazards, archaeological resources, and certain types of benthic 

communities. 

 

Geohazard surveys would employ various geophysical methods (e.g., seafloor imaging, water-

depth measurements, and high-resolution seismic reflection profiling) designed to identify and 

map hazards (e.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 interpret the acoustic signal; and 

3) a recorder/processor to document the data.  All geohazard surveys would occur on-lease 

between July and November. 

 

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

 

¶ Seismic Systems 

Seismic systems produce sound 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 energy can be produced by several different types of sources; they will be 

discussed briefly below. 

¶ Single channel high-resolution seismic reflection profilers.  High-resolution seismic 

reflection profilers, including sub-bottom profilers, boomers, and bubble pulsers, 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 receiver on the sub-bottom 

profiler or a small single channel streamer.  Sub-bottom profilers are usually hull 

mounted or pole-mounted; the other systems are towed behind the survey vessel.  These 

systems range in frequency from 0.2 to 200 kHz, Laban et al. 2009; Greene and Moore 

1995). 

¶ Multichannel high-resolution seismic reflection systems.  The multichannel seismic 

system consists of an acoustic source which may be a single small gun (air, water, 

Generator-Injector, etc.) 10 to 65 in
3
, or an array of small guns (usually two or four 10 in

3
 

guns).  The source array is towed about 3 m behind the vessel with a firing interval of 



17 

 

approximately 12.5 m (7ï8 sec).  A single 300ï600 m, 12ï48 channel streamer with a 

12.5 m hydrophone spacing and tail buoy is the passive receiver for reflected seismic 

waves.  A 40 in
3
 airgun array is commonly used in the Arctic as the source for these 

multichannel seismic surveys.  This array will typically have a frequency between 0 and 

200 Hz, and a source level between 196 and 217 dB re 1 ɛPa at 1 m (rms) (NMFS 2008, 

2009, 2010; Greene and Moore 1995). 

 

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 at 3ï4.5 kn (5.6ï8.3 km/hr).  A single vertical 

well site survey would collect about 70 line-miles of data per site and require approximately 24 

hrs to complete.  BOEM and BSEE regulations require data to be gathered on a 150ï by 300ïm 

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 out to 2,400 m from the well site.  If there is a high probability of 

encountering archeological resources, the 150ï by 300ïm grid must extend to 1,200 m from the 

drill site. 

 

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

transducer, 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 

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

source levels between 192 to 205 dB re 1ɛPa at 1 m (rms) (Koomans 2009).  Multibeam 

echosounders emit a swath of sound to both sides of the transducer with frequencies 

between 180 and 500 kHz and source levels between 216 and 242 dB re 1 ɛPa at 1 m 

(rms) (Hammerstad 2005; HydroSurveys 2010). 

¶ Side scan sonar.  Side scan sonar is a sideward-looking, narrow-beam instrument that 

emits a sound pulse and ñlistensò for its return.  Side scan sonar can be a two or 

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 with source levels between 194 and 249 

dB re 1 ɛPa at 1 m (rms).  Pulse lengths will vary according to the specific system; 

monotonic systems range between 0.125 and 200 milliseconds (ms) and CHIRP systems 

range between 400 and 20,000 ms. (HydroSurveys 2008a, b; Dorst 2010). 

 

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 airguns.  Two-dimensional 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 3ï3.5 kn (5.6ï6.5 km/hr), and the source would be activated every 7ï8 sec (or about 

every 12.5 m (41 ft)).  Vessels used for geohazard surveys are designed to be ultra-quiet, as the 

higher frequencies used in geohazard work may be easily masked by vessel noise. 
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A typical seismic survey 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 line-kilometers) of data per lease block (NTL No. 05-A01).  If there 

is a high probability of encountering archeological resources, north-south 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 would be approximately 36 hrs.  

Airgun volumes for ancillary geohazard surveys are typically 40ï450 in
3
 (1.5ï2.5 L), and output 

of a 90ïin
3
 (1.5 L) airgun would range from 229ï233 dB high-resolution re 1ɛPa at 1 m (rms). 

Airgun pressure would typically be 2,000 pounds 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 about a prospective site.  These are important for understanding such site 

characteristics as sediment structures, strudel scouring, ice gouges, and a variety of shallow 

hazard information. 

 

¶ Geological/geochemical surveys involve collecting bottom samples to obtain 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 be used to collect 

physical and chemical data on near-surface sediments. 

 

Under the Proposed Action, five ancillary geotechnical surveys would be conducted during the 

first incremental step, with no more than one survey in any given year (Table 2.1). 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 exploration drilling operations 

would employ two Mobile Offshore Drilling Units (MODUs) with icebreakers and other support 

vessels. Examples of MODUs include drillships, semisubmersibles, and jackup rigs. 

 

2.3.4.1 Drillships 
Drillships are maritime vessels that are equipped with 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 Alaska OCS is the M/V Discoverer (also known as the Noble Discoverer).  Shell Oil has 

proposed, in prior applications, to use the Discoverer for drilling in both the Chukchi and 

Beaufort seas and used the vessel in their 2012 exploratory drilling in the Leased Area (Shell 

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

been retrofitted for operating in Arctic waters.  It is a 512 ft (156 m) conventionally-moored 

drillship with drilling equipment on a turret.  It mobilizes 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 can be completed in less than one hour, although 
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the process could take 4 to 12 hours in other situations (e.g., operations are temporarily curtailed 

in response to a hazard such as sea ice).  Typical transit speed of the M/V Discoverer is 8 kn 

(14.8 km/hr).  Sounds produced by the Discoverer were measured in the Chukchi Sea during 

2012 activities, and the broadband source level of the Discoverer while drilling was 182 dB re 1 

ɛPa (rms) (Bisson et al. 2013). 

 

Support vessels would be used to assist the drillship with icebreaking 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 aircraft depends 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 seabed while elevating 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 height above 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 typical 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 (Wyatt 2008).  

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 bottom-founded structures are expected 

to be less than levels produced by drillships because a jackup rigôs vibrating machinery is not in 

direct contact with the water.  As with drillships, support vessels would be used to assist with ice 

breaking and ice management, oil spill response, refueling, resupply, and servicing. There is also 

the potential for re-supply 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 platform-type deck that contains drilling 

equipment and other machinery supported by pontoon-type columns that are submerged into the 

water.  Semisubmersibles may be self-propelled or towed into place, and maintain position 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 types of MODUs.  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 than dynamically 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 least one company 
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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 between 30 and 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 open-water season in the Chukchi Sea, BOEM and BSEE estimate two wells per rig could 

be drilled, tested, and abandoned during a single open-water 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 production, and operators 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 drilled, including dry wells.  No more than four wells would be 

drilled annually (Table 2.1).  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 disturbance 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 (e.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 disturbed 1,018 

ft
2
 (95 m

2
) of seafloor per well, and each well cellar excavated 619 yd

3
 (473 m

3
) of sediment 

(BOEM 2015a).  Cuttings from the well cellar excavation were deposited on the seafloor below 

the temperature and salinity stratification layer.  BOEM and BSEE estimate 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 sediments would be expected to cover an additional 1,600 ft
2
 

(or 148.6 m
2
).  Finally, the anchoring system of a drill ship with 12 anchors (drill ships employ 

8ï12 anchors) would be expected to disturb an estimated 78,000 ft
2
 (7,500 m

2
) 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 suspended from the rig or a nearby vessel).  Data are then 

used to help determine the structure of a petroleum-bearing zone.  VSPs would vary by well 

configuration, the number and location of sources and geophones, and how geophones are 

deployed.  Most VSPs would use a surface seismic source (e.g., a vibrator on land or an airgun in 

offshore environments).  Types of VSP include zero-offset VSP, offset VSP, walk away VSP, 

walk-above VSP, salt proximity VSP, shear-wave VSP, and drill-noise or seismic-while-drilling 

VSP.  Airgun volumes for VSPs are typically 450ï750 in
3
 (7.4 ï12.3 L).  For example, a 500 in

3
 

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 the possible exposure levels to 

marine mammals (Kyhn et al. 2011).  Acoustic output of the 500ïin
3
 airgun array was 222 dB re 

1ɛPa at 1 m (rms).  It is unlikely that VSPs would be conducted at every exploratory and 

delineation well; however, for the purposes of this BA, 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 step (Table 2.1). 

 

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 

exploratory operations 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, 

domestic 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 from one 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 2012ï2017 NPDES General Permit for Oil and 

Gas Exploration Facilities on the Outer Continental Shelf in the Chukchi Sea (AK 28-8100) 

(EPA 2012).  The terms of this permit are indicative of expected terms of future General Permits 

and the types of discharges in the current 2012ï2017 General Permit are presented in Table 4ï6 

of the second SEIS (BOEM 2015b). 

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 oils 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 exploratory drilling would 

occur during the first incremental step from June through early November. 

 

Total volumes and numbers of small refined oil spills estimated annually during the first 

incremental step are presented in Table 2ï2.  BOEM and BSEE estimate that approximately 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 2015b).  BOEM and BSEE anticipate that most spills from 

seismic and G&G survey activities during the first incremental step would be <1 bbl, while one 

would be up to13 bbl (spill ranges sourced from BOEM 2015b).  BOEM and BSEE anticipate 

that most spills originating from exploration and delineation drilling activities would be up to 5 

bbl, while some would be up 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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Table 2.2.  Total annual potential small refined oil spills estimated from activities associated with 

the first incremental step. 

Activity phase Total number  Total volume (bbl) 

Exploration geological 

and geophysical activities 
0-6 0-<18 

Exploration and 

delineation drilling 
0-14 0-<115 

 

2.3.5.2.2 Large Spills 
BOEM and BSEE estimate that large spills, >1,000ï150,000 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 1971ï2010, no crude oil spills Ó1,000 bbl have occurred 

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 relatively 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 the first 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 unlikely (but 

the risk cannot be wholly eliminated) that a VLOS (defined by spills > 150,000 bbl) could occur 

from a loss of well control followed by a long duration flow.  A VLOS is extremely unlikely 

because the frequency of such spills from 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 a low-probability, 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 scenario and analytical methods are 

presented in Section 4.4.2 and Appendix A of the second SEIS (BOEM 2015a).   

2.3.6 Onshore Facilities Construction  

During the first incremental step, up to three exploration-support facilities would be constructed 

onshore to provide housing, 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 co-locate bases, although uncertainty remains regarding the specific location 

of these exploration-support facilities.  Impacts to wetland habitat identified in the BA include: 

 

¶ Up to approximately 15 acres of tundra would likely be filled for an exploration camp.  

The exploration camp would include stationary equipment consisting of generators, 

pumps, compressors, and jackhammers, and the camp would also include housing 

facilities, mess hall(s), and recreation, as well as vehicle parking; 

¶ 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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¶ Up to approximately 7 acres of tundra could be filled to construct a search and rescue 

(SAR) base with a helipad and a road connection to the village of Wainwright or Barrow 

(Table 2.3).  Additionally, at least one mile of road may be built (BOEM 2015a). 

 

Construction for these shore-based exploration facilities would require gravel which would be 

obtained from an approximately 240-acre material 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 dust shadow as a result of 

onshore facilities construction during the first incremental step.  BOEM and BSEE assume dust 

and gravel spray would occur within 30ï35 ft (approximately 10 m) of adjacent fill material and 

that the dust shadow would extend beyond 30ï35 ft 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 BSEE anticipate 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 multi-tiered 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 with conditions 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 obligated to coordinate 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 Engineers, and 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 could entail additional mitigation measures to reduce construction and operation impacts to 

natural resources.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 



24 

 

Table 2.3.  Estimated maximum disturbance areas from onshore activities associated with the 

first incremental step of the proposed action. 

Step Construction Component 

Short-term 

Maximum Impact 

Area (acres)
2
 

Long-term 

Maximum Impact 

Area (acres) 

First 

Incremental 

Step 

Exploration Camp 0 15 

Search and Rescue Base
3
 0 7 

Air Support Base
4
 0 5 

Dust/Gravel Spray and 

Shadow
5
 

0 70 

Gravel Material Site
6
 0 240 

2
Assumes that restoration would occur at all sites after use is complete. 

3
Assumes ~1 mile of 50-ft wide road extension from Wainwright. 

4
Assumes a 2,000-ft long, 150-ft wide extension to the Wainwright Airstrip. 

5
Assumes dust and gravel spray within 30-35 ft (approximately 10 m) of adjacent fill material and that dust shadow 

extends beyond 30-35 ft (approximately 50 m) from adjacent fill material. 
6
For the purposes of this BA, 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 provide habitat comparable in quality to pre-

construction has been largely unsuccessful to date (Louise Smith, USFWS, per. 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 operations.  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 

transportation would be limited to vehicles associated with shorebase operation. 

 

During exploration surveys, seismic vessels would be largely self-contained and helicopters 

would not be used for routine support of operations. During open-water seasons under the first 

incremental step, smaller support vessels would make occasional trips (one to three round-trips 

per survey, depending on survey duration) between shore-bases (likely Barrow and/or 

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

accompany the seismic survey vessel. No support vessels would be associated with the in-ice 

seismic survey; however, an icebreaker would be present during the survey for ice management 

(Table 2.4). 

 

During exploration drilling, operations would be supported by both helicopters and supply 

vessels (Table 2.4).  An anchor handler would move MODUs to the various drill sites. 

Helicopters would fly from Barrow and/or Wainwright at a frequency of one to six flights per 

day. Support-vessel traffic would be one to three round-trips per week, also out of Barrow and/or 

Wainwright. After completion of the shore-bases, 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.  Ice-breaking and ice-management would likely 

occur during some of the activities described in the previous subsections. BOEM and BSEE 

define ice breaking and ice management as separate activities. Ice-breaking is defined as opening 

a pathway or lead through pack ice, ice floes or landfast ice for the purpose of moving vessels 

through sea ice. Ice-breaking occurs in waters with ice. BOEM and BSEE define ice 

management as using an ice-hardened vessel or icebreaker to move floes away from a stationary 

vessel, such as a drill rig, by pushing, 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 to the coastal 

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 

open-water seasons. There could be as many as five transport aircraft (C-130 Hercules or larger) 

trips per day during peak periods of base construction (Table 2.4). 

 

Utilization of winter ice roads would depend on the location of the shorebases in proximity to 

Wainwright or Barrow, the presence of any existing ice roads, and the exploration plan (EP) 

submitted to BOEM by the lessee. Submission of an EP would require project-specific NEPA 

analysis and, if needed, additional ESA consultation to assess impacts of any proposed ice roads 

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 shore-base would 

decrease substantially after construction is completed.  In construction of the shorebase it is 

anticipated that mobile ground equipment such as dozers, graders, crew vehicles would be used 

(Table 2.4). 

 

Table 2.4.  Transportation activities associated with the first incremental step
1
. 

Activity type  
Activity 

period 

Transportation Type 

Marine vessel Aircraft  Terrestrial vehicle 

Open-water 

season 2D/3D 

marine seismic 

survey 

July-

November 

1 source/receiver 

vessel, 1 support 

vessel (1-3 trips to 

shore/survey),  

± 1 mitigation vessel 

None None 

In-ice 2D marine 

seismic survey 

October-

December 

1 seismic survey 

vessel, 1 icebreaker 
None None 

Geohazard 

survey 

July-

November 
1 vessel

2
 None None 

Geotechnical 

survey 

July-

November 
1 vessel

2
 None None 

Exploratory 

drilling 

June-

November 

Drilling support: 

2 MODUs, 2 

icebreakers, 

3 anchor handlers, 

2 supply tug-and-

barges, 

1+ helicopter 

(1-6 flights/day) 
None 
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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 

Shorebase 

construction
3 Year-round 

1-2 barge trips during 

the first two open-

water seasons of 

shorebase construction 

1+ C-130 

Hercules or 

similar,  

1+ Boeing 737 

or similar (up to 

5 flights/day) 

Crew vehicles, 

dozers, graders, 

dump trucks, other 

mobile construction 

equipment as 

determined by EP 
1
The quantitave information contained in Table 2.4 represents BOEM and BSEEôs best estimate for transportation 

activities associated with the first incremental step based on previous and present-day Eps as well as NEPA 

documents specific to the OCS. 
2
In lieu of additional support vessels, companies that conduct geohazard and geotechnical surveys in the Arctic 

typically coordinate to ensure that 2 survey vessels are present in the vicinity of one another to provide support in 

the event of an emergency. 
3
Shorebase construction is not analyzed here; reinitiation of consultation will be required for proposals that are 

likelyl to adversely affect spectacled or Alaska-breeding Stellerôs eiders. 

2.4 Future Incremental Steps 
 

Future incremental steps include all activities that would occur after anchor field exploration and 

delineation (Table 2.5).  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 incremental steps and a 

summary is provided below. 

 

BOEM and BSEE anticipate that additional exploratory surveys and drilling conducted during 

development of the anchor field could reveal a smaller discovery in a satellite field 

approximately 20 mi from the anchor field hub platform.  The EDS assumes three 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 initially be re-injected 

to aid oil recovery.  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 of the anchor field would begin in the 5
th
 year after exploration starts, and 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 years of the 

Proposed Action).  BOEM and BSEE anticipate that production activities would begin in 

approximately the 10
th
 year and continue for roughly 50 years.  Decommissioning would 

commence after oil and gas reserves are depleted and income from production no longer pays 

operating expenses.  Decommissioning is assumed to begin after approximately 30 years of 

production.  BOEM (2015a) states that the schedule of activities is compressed and ambitious, 

assumes no delays of any kind, and assumes immediate commitment from operator(s) after a 

successful exploration program.  

2.4.1 Concurrent  Activities  

The phases of offshore oil and gas development during future incremental steps ï exploration of 

the satellite field, development of both fields, and decommissioning of both fields ï would occur 

simultaneously (Table 2.5).  Activity level during future incremental steps would vary among 

and within these phases.  The highest level of 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 supply vessels; plus 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 receive 1-3 

helicopter flights ((4 MODUs and 4 platforms) 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 when up to 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 development each MODU and 

platform would receive 1-3 helicopter flights ((3 MODUs and 8 platforms) x 3 flights = 33 

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

 

Table 2.5.  Activities anticipated during future incremental steps of the Proposed Action.
1
  From 

BOEM (2015a). 
 

Activity 
 

Activity Period 
 

Estimated Operations 
 

Associated Transportation 

Exploration (Satellite Field) 

 
Marine seismic 

surveys 
(including 

potential in-ice 
surveys) 

 

 
JulyïNovember 

(Octoberï 
December for in- 

ice) 

 

 

 
6 surveys over ~20 years; no more than 
one survey per year 

 
1 source/receiver vessel, 
1 support vessel (1ï3 trips to shore per 
survey), 
+/- 1 mitigation vessel 
+/- 1 icebreaker (in-ice surveys only) 
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Activity 
 

Activity Period 
 

Estimated Operations 
 

Associated Transportation 

 
Geohazard 

survey 

 

 
JulyïNovember 

 
8 surveys over ~20 years; no more than 
two surveys per year, generally a 
maximum of 1 survey per year 

 
1 vessel

1 

 

Geotechnical 
survey 

 
JulyïNovember 

 

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

 

1 vessel per survey
1

 

 

 

 

 

 

 

 

 
Exploratory and 

delineation 
drilling 

 

 

 

 

 

 

 

 

 
JuneïNovember 

 

 

 

 

 

 

 

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

Drilling Support: 
2ï4 MODUs, 
2ï4 ice breakers, 
3ï6 anchor handlers, 
2ï4 supply tug-and-barges, 
3ï6 offshore supply vessels, 
2ï4 support tugs, 
2ï4 science vessels, 
2ï4 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 

 
Subsea oil 

pipeline 
installation 

 

 
JulyïNovember 

160 mi of buried oil pipe from hub 
platform to shore; installed at the onset of 
development over the course of several 
open-water seasons 

 
1 lay vessel, 
1 trenching vessel, 
+/- 1 mitigation vessel 

 

 
Subsea gas 

pipeline 
installation 

 

 

 
JulyïNovember 

 
160 mi of buried oil pipe from hub 
platform to shore; installed towards the 
end of development over the course of 
several open-water seasons 

 

 
1 lay vessel, 
1 trenching vessel, 
+/- 1 mitigation vessel 

 

Platform 
Installation 

 
JulyïNovember 

 

8 platforms installed over ~20 years (5 in 
anchor field, 3 in satellite field) 

 

multiple tugs, 
barges 

 
Flowline 

Installation 

 

 
JulyïNovember 

 
30 mi of flowline connecting subsea 
templates to host platforms (2 mi per 
template) 

 
1 reel vessel, 
1 trenching vessel, 
+/- 1 mitigation vessel 

Template 
Installation 

 
JulyïNovember 

 
15 subsea templates 

1+ installation vessel, 
1 ROV, 
+/- 1 mitigation vessel 

 

On-platform 
drilling 

 
Year-Round 

 

16 wells per platform per year (including 
both production and service wells) 

 
None 
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Activity 
 

Activity Period 
 

Estimated Operations 
 

Associated Transportation 

 

 

 

 

 
Subsea well 

drilling 

 

 

 

 

 

 
JulyïNovember 

 

 

 
90 production wells (6 per template); 
maximum of 4 MODUs during open-water 
season (includes MODUs for exploratory 
drilling); BOEM assumes that a single 
MODU could drill up to 3 subsea wells in 
a single season 

Drilling Support: 
2ï4 MODUs (includes MODUs 
associated with exploratory drilling 
that could occur simultaneous to 
subsea well drilling), 
2ï4 ice breakers, 
3ï6 anchor handlers, 
2ï4 supply tug-and-barges, 
3ï6 offshore supply vessels, 
2ï4 support tugs, 
2ï4 science vessels, 
2ï4 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 

 

1ï3 vessel trips per platform per week, 
1ï3 helicopter trips per platform per 
day, 
1ï2 barge trips per open-water season 
(for waste disposal) 

 

 
Spill response 

 

 
JulyïNovember 

 
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 

 

 

 
Production 

base 
construction 

 

 

 

 
Year-Round 

 

Construction to occur over 2 years. 
Would include landfall valve pad, 
protective ice berm, valve enclosure 
control building, pipeline riser well, 
onshore pipeline trench and backfill, a 
pump station, pipeline pigging facilities, 
and a land-farm for barged drilling waste 
treatment 

 

 

 
Dump trucks, graders, crew transport 
vehicles 
Flights 
Barges 

 

 
Boat terminal 
construction 

 

 

 
Year-Round 

 
Construction to occur over 2 years. Boat 
terminal would include a barge dock with 
lay-down area and material storage, fuel 
tank farm, and vehicle parking 

 
Dredge, dozers, dump trucks, graders, 
crew transport vehicles 
Flights 
Barges 

 

 

 
Oil pipeline 
installation 

 

 

 
Year-round 

 
300ï320 mi of oil pipeline tying into TAPS; 
installed at the onset of development over 
the course of several winters. Includes 
VSMs and pump station installation. 

 

 
Crew transport vehicles, helicopters, 
graders, backhoes, dump trucks, other 
large construction vehicles as needed 
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Activity 
 

Activity Period 
 

Estimated Operations 
 

Associated Transportation 

 

 
Gas pipeline 
installation 

 

 

 
Year-round 

 
300ï320 mi of gas pipeline tying into 
future existing gas transport system; 
installed towards the end of development 
over several winters 

 

 
Crew transport vehicles, helicopters, 
graders, backhoes, dump trucks, other 
large construction vehicles as needed 

 

 
Personnel and 

supply 
transport 

 

 

 
Year-Round 

 

 
Includes crew changes and supply 
delivery 

 

1ï2 barge trips each summer for two 
summers during production base 
construction, 
Up to 5 C-130 or larger aircraft flights 
per day, 
road traffic 

Production 

 

 
Offshore 

maintenance 
and support 

 

 

 
Year-Round 

 

 
Pigging, pipeline repairs, equipment and 
facilities maintenance and upgrades, well 
servicing, crew changes 

 

 
1 support vessel trip per platform every 
1ï2 weeks, 
1ï3 flights per platform per day 

 
Onshore 

maintenance 
and support 

 

 
Year-Round 

 
Pigging, pipeline repairs, equipment and 
facilities maintenance and upgrades, 
crew changes 

 
2 flights per day, 
road traffic 

Decommission 

Offshore 
decommission 

 
 
Year-Round 

 
Drilling and plugging wells, plugging 
pipelines and flowlines, removal of 
templates, manifolds, platforms 

 
2ï3 MODUs 

1 
The quantitative information contained in this table is BOEM and BSEEôs best estimates for 

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 (on- and off-shore), which would take several years; and 2) 

construction of a production base and first pump station.   

 

2.4.2.1 Onshore Development 
A main 142-acre production shorebase would be developed at a new location, or alternatively, by 

expanding an existing exploration shorebase to accommodate production needs (Table 2.5, Table 

2.6).  Any location near Wainwright or Barrow, or otherwise on the coast between Icy Cape 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, the first pump station, a pipeline trench with 

backfill, pipeline pigging facilities, and a landfarm for barged drilling waste treatment.  

Construction of a 10-acre supply boat terminal would occur near the production shorebase.  The 

boat terminal would include the barge dock with lay-down area and material storage, fuel tank 

farm, and vehicle parking (Table 2.6).   
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A 300ï320 mi pipeline with associated communication 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 mining from one or more new or existing sources, and supply and personnel 

transport along a seasonal ice road.  The EDS states two 240-acre gravel material sites (Table 

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 m) wide with a 100ïft (30.5 m) right-of-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 be located at the production shorebase), and 20 valve pads and numerous VSMs 

(Table 2.6).  Pump stations would be constructed along at necessary intervals and likely co-

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

 

BOEM and BSEE assume that a 300-320 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 

pipelineôs length the in the same corridor.  (BOEM 2015a).   
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Table 2.6.  Maximum estimated impacts from onshore activities associated with future 

incremental steps.  From BOEM (2015a). 
Infrastructure Temporary 

Impacts (ac) 
Permanent 
Impacts (ac) 

Production Base ï Total Area 0 142 

Primary Production Pad
1
 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
2

 0 70 

Pipeline Corridor ï Total Area 3,600 339 

Ice Road 3,600
4
 0 

Pump Stations 0 150
5
 

VSMs 0 9
6 

Valve Pads 0 4
7 

River Crossings 0 25
8 

Dust/Gravel Spray and Shadow
2

 0 151 

Gas Pipeline Corridor ï Total Area 436 13,202 

All Season Road 0 1,275
9
 

Gas Pipeline Trench 436
10

 0 

Dust/Gravel Spray and Shadow
2

 0 11,927 

Gravel Material Sites
3
 0 480

11
 

Total excavation and fill:
12

  1,756 

1
Assumes inclusion of the landfarm and protective ice berm. 

2
Assumes dust and gravel spray within 30ï35 ft (approximately 10 m) of adjacent fill material 

and that dust shadow extends beyond 30ï35 ft by less than 165 ft (approximately 50 m) from 
adjacent fill material. 
3
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). 
4
Assumes a 25ï35 ft wide ice road. 

5
Assumes three pump stations (excluding the production shorebase, which would serve as the 

first pump station), each with 50-acre footprints. 
6
Assumes 0.3 acres required per VSM per mile. 

7
Assumes 20 valve pads at 0.2 acres each. 

8
Assumes ten river crossings required 2.5 acres each. 

9
Assumes a 35-ft wide all-season road. 

10
Assumes a 12-ft wide trench for a pipe 38ï50 in diameter. 

11
Two gravel material sites at 240 acres each.   

12
Excludes 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 Northstar (7ï11 ft deep and 8ï52 ft wide), with 

pipelines at greater depths requiring deeper and wider trenches.  Approximately 6ï9 ft of backfill 
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would cover trenched pipelines.  An estimated 160 mi of trunk oil pipelines would connect the 

anchor field hub platform (1
st
 installed 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 

approximately 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, bottom-founded platforms 

that would be pinned to the seafloor and stabilized 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 year-round, and would support 

processing equipment, 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, although information 

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 connecting each 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 hub via 5 mi of subsea flowline.  A total of 15 subsea templates would be 

installed during open-water seasons.  Templates would be located within 2 mi of the host 

platform and connected via subsea flowline. 

 

BOEM and BSEE listed a 160-mi subsea pipeline as an activity to take place during future 

incremental steps and stated it would be installed towards the end of development (Table 2-4 in 

BOEM 2015a, Table 2.5).   

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 platform rig (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.  With efficiencies 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 

open-water season, requiring 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 be reinjected in 

disposal wells or barged to an onshore treatment and disposal facility located at the shorebase 

(e.g., treated at a landfarm; see Transportation section below).  Production well drilling produces 

less drilling mud and fewer cuttings than exploration and 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 to10 year 
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intervals to restore production flow rates.  Pipelines will be inspected and cleaned regularly using 

internal devices (ñpigsò).  

 

2.4.3.2 Transportation 
Table 2.5 presents transportation 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 C-130 flights per week).   

 

In the production phase, the number of helicopter trips to production platforms would likely 

remain the same as during development (Table 2.5 states 1-3 helicopter flights per 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 daily aircraft 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.  MODUs (two to three per open-water 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 decommissioned by 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 NPR-A and would remain in operation.  Lastly, the platforms would be 

disassembled and removed using vessels, and the seafloor site would be cleared of all 

obstructions.  Post-decommissioning 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 operations in the Chukchi 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 waste, drilling 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 (<1,000 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 nature gas could occur 
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during future incremental steps.  BOEM and BSEE anticipate that these spills would be <1ï5 

barrels each but also assume that one of onshore spills of roughly 700-barrels would originate 

from the pipeline. 

 

2.4.5.4 Large Spills 
Large spills (<1,000 barrels) could occur during future incremental steps.  We provide an 

overview of BOEM and BSEEôs oil spill scenario (BOEM 2015b) in a later section of this BO.  

2.5 Mitigation Measures during First and Future Incremental Steps 
 

Mitigation measures are specific to the type and phase of oil and gas development.  A variety of 

typical design features and operational procedures are used to mitigate potential impacts of 

petroleum these activities.  Our analysis of effects of the Action assumes all mitigation measures 

identified in the BA (BOEM 2015a) 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 Appendix A.  Mitigation 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: 

¶ BOEMôs Lease Sale 193 Stipulations (Stipulations  4, 5, and 7 especially mitigate 

impacts to listed species and designated critical habitat);  

o ITLs (Information to Lessees) and NTLs (Notices to Lessees) associated with 

these stipulations; 

¶ Mitigation measures imposed by multiple 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 

¶ Conditions of permits issued by the EPA for discharges. 

 

Onshore activities associated with the Proposed Action would be subject to permits, 

authorizations, conditions, stipulations, and best management practices (BMPs) as 

recommended or required by the appropriate land-based resource and management agencies 

such as the USACE and BLM.  For example, the BLMôs 2013 Record of Decision (ROD) 

for the National Petroleum Reserve ï Alaska Integrated Activities Plan (BLM 2013) 

presents stipulations and BMPs that are typical of the types of mitigation BOEM anticipates 

for onshore oil and gas activities described in the Proposed Action if located within NPR-A.  

These mitigation measures provide operators with guidance in minimizing impacts to 

wildlife, vegetation, and subsistence resources, including requirements for water and 

mineral withdrawals, waste disposal, construction footprints, and contaminant and spill 

handling.  Of particular applicability are those that minimize impacts to ESA-listed species 

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

development proposal from an operator containing project-specific 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 potential mitigations of potential 

impacts.   
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3 Status of the Species  
 

This section presents biological and ecological information relevant to the BO.  Appropriate 

information on speciesô life history, habitat and distribution, and other factors necessary for their 

survival is included for analysis in later sections.  

 

3.1 Spectacled eider 
Spectacled eiders (Figure 3.1A) were listed as threatened throughout their range on May 10, 

1993 (USFWS 1993) based on indications of steep declines in the two Alaska-breeding 

populations.  There are three primary spectacled eider populations, corresponding to breeding 

grounds on Alaskaôs North Slope, the YukonïKuskokwim Delta (YK-delta), and northern 

Russia.  The YK-delta population declined 96% between the early 1970s and 1992 (Stehn et al. 

1994).  Data from the Prudhoe Bay 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 population were not available.  Spectacled eiders molt in several discrete areas (Figure 

3.1B) during late summer and fall, with birds from different populations and genders apparently 

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 et al. 1999; Figure 3.1B), where they remain until MarchïApril (Lovvorn et al. 2003). 

 

3.1.1 Life History  

Breeding ï In Alaska, spectacled eiders breed primarily on the Arctic Coastal Plain (ACP) of the 

North Slope and the YK-delta.  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 ACP (Figure 3.2).  Although spectacled 

eiders historically occurred throughout the coastal zone of the YK-delta, they currently breed 

primarily in the central coast zone within about 15 km (9 mi) of the coast from Kigigak Island 

north to Kokechik Bay (USFWS 1996).  However, sightings on the YK-delta have also occurred 

both north and south of this area during the breeding season (R. Platte, USFWS, pers. comm. 

1997).   

 

Spectacled eiders arrive on the ACP breeding grounds in late May to early June.  Numbers of 

breeding pairs peak in mid-June and decline 4ï5 days later when males begin to depart from the 

breeding grounds (Smith et al. 1994, Anderson and Cooper 1994, Anderson et al. 1995, Bart and 

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 averaged 3.2ï4.1, with clutches 

of up to eight eggs reported (Quakenbush et al. 1995, Safine 2011).  Incubation lasts 20ï25 days 

(Kondratev and Zadorina 1992, Harwood and Moran 1993, Moran and Harwood 1994, Moran 

1995), and hatching occurs from mid- to late July (Warnock and Troy 1992).   

 

Nest initiation on Kigigak Island on the YK-delta occurs from mid-May to mid-June (Lake 

2007).  Incubation lasts approximately 24 days (Dau 1974).  Mean spectacled eider clutch size is 

higher on the YK-delta compared to the ACP.  Mean annual clutch size ranged from 3.8ï5.4 in 



37 
 

coastal areas of the YK-delta (1985ï2011; Fischer at al.  2011), and 4.0ï5.5 on Kigigak Island 

(1992ï2011; 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, 

caddisflies, 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 from freshwater to marine 

habitat prior to fall migration.   

 

Survivorship ï Nest success is highly variable and thought to be primarily influenced by 

predators, including gulls (Larus spp.), jaegers (Stercorarius spp.), and red (Vulpes vulpes) and 

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 1993ï1995 in the Kuparuk and Prudhoe Bay oil fields on the 

ACP was also low, varying from 25ï40% (Warnock and Troy 1992, Anderson et al. 1998).  On 

Kigigak Island in the YK-delta, nest survival probability ranged from 6ï92% from 1992ï2007 

(Lake 2007); nest success tended to be higher in years with low fox numbers 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 success (20ï95%) of spectacled eiders on the YK-

delta, depending on year and location.   
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(A) 

 
 

(B) 

 
Figure 3.1.  (A) Male and female spectacled eiders in breeding 

plumage.  (B) Distribution of spectacled eiders.  Molting areas 

(green) are used July ïOctober.  Wintering areas (yellow) are 

used October ïApril.  The full extent of molting and wintering 

areas is not yet known and may extend beyond the boundaries 

shown. 
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Figure 3.2.  Density distribution of spectacled eiders observed on aerial transects sampling 

57,336 km
2
 of wetland tundra on the North Slope of Alaska during early to mid-June, 2007ï2010 

(Larned et al. 2011). 
 

Available data indicate egg hatchability is high for spectacled eiders nesting on the ACP, in 

arctic Russia, and at inland sites on the YK-delta, 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. comm. 1997), 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 infertile (Dau 1974).  In contrast, 24% of all nests monitored in a coastal 

region of the YK-delta during the early to mid-1990s contained inviable eggs and ~10% of eggs 

in successful nests did not hatch due to either embryonic mortality or infertility (Grand and Flint 

1997).  This relatively high occurrence of inviable eggs near the coast of the YK-delta may have 

been related to exposure to contaminants (Grand and Flint 1997).  It is unknown whether 

hatchability of eggs in this region has improved with decreased use of lead shot in the region and 

gradual settling of existing lead pellets (Flint and Schamber 2010) in coastal YK-delta wetlands. 

 

Recruitment rate (the percentage of young eiders that hatch, fledge, and survive to sexual 

maturity) of spectacled eiders is poorly known (USFWS 1999) because there is limited data on 

juvenile survival.  In a coastal region of the YK-delta, 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 migration and molting ï As with many other sea ducks, spectacled eiders spend the 8ï10 

month non-breeding season at sea.  Satellite telemetry and aerial surveys led to the identification 

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 (2008ï2011) are consistent with earlier studies (Sexson et al. 2014).  

Phenology, spring migration and breeding, including arrival, nest initiation, hatch, and fledging, 
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is 3ï4 weeks earlier in western Alaska (YK-delta) than northern Alaska (ACP); however, 

phenology of fall migration is similar between areas.  Individuals depart breeding areas Julyï

September, depending on breeding status and success, and molt in SeptemberïOctober (Matt 

Sexson, USGS, pers. comm.). 

 

Males generally depart breeding areas on the ACP when females begin incubation in late June 

(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 waters from breeding grounds to the 

Chukchi Sea (TERA 2002).  Of 14 males implanted with satellite transmitters, only four spent an 

extended period of time (11ï30 days) in the Beaufort Sea (TERA 2002).  Males appeared to 

prefer areas near large river deltas such as the 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 northern 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. comm.).   

 

Females generally depart the breeding grounds later, when more of the Beaufort Sea is ice-free, 

allowing more extensive use of the area.  Females spent an average of two weeks in the Beaufort 

Sea (range 6-30 days) with the western Beaufort Sea the most 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 greater availability of open water when females depart the area 

(Petersen et al. 1999, TERA 2002).  Recent telemetry data indicate that molt migration of 

failed/non-breeding females from the Colville River Delta through the Beaufort Sea is relatively 

rapid, 2 weeks, compared to 2ï3 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 show strong preference 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 Norton Sound, 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 the Indigirka/Kolyma River Delta.  Males reached molting areas first, 

beginning in late June, and remained through mid-October.  Non-breeding females, and those 

that nested but failed, arrived at molting areas in late July, while successfully-breeding females 

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 for 2ï3 weeks before migrating to the Chukchi Sea.   
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Table 3.1.  Important staging and molting areas for female and male spectacled eiders from each 

breeding population. 
 

Population and Sex  Known Major Staging/Molting Areas  

Arctic Russia Males  Northwest of Medvezhni (Bear) Island group 

Mechigmenskiy Bay  

Ledyard Bay  

Arctic Russia Females  unknown  

North Slope Males  Ledyard Bay  

Northwest of Medvezhni (Bear) Island group 

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 such as spectacled 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 spectacled eiders 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). 

 

Wintering ï Spectacled eiders generally depart molting areas in late October/early November 

(Sexson et al. 2014, Sexson 2015), migrating offshore in the Chukchi and Bering seas to a single 

wintering area in pack-ice lead complexes south/southwest of St. Lawrence Island (Figure 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 ï Recent information indicates spectacled eiders likely make extensive use of 

the eastern Chukchi Sea spring lead system between departure from the wintering area in March 

and April and arrival on the North Slope in mid-May or early June.  Limited spring observations 

in the eastern Chukchi Sea have documented tens to several hundred common eiders (Somateria 

mollissima) and spectacled eiders in spring leads and several 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 king (Somateria spectabilis) 

and common eiders using the eastern Chukchi 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 region.  Satellite telemetry data collected by the USGS Alaska Science Center 

(Figure 3.3; Sexson et al. 2014) suggests that spectacled eiders also use the spring lead system 

during spring migration.   

 

Adequate foraging opportunities and nutrition during 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, Drent 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 the 4-8 weeks (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 encountered in May to early June during 

migration through the Chukchi Sea (including Ledyard Bay).  Common eider female body mass 

increased 20% during the 4-6 weeks prior to egg laying (Gorman and Milne 1971, Milne 1976, 

Korschgen 1977, Parker and Holm 1990).  For spectacled eiders, 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 maintain or 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 (364,190ï

374,054 90% CI), obtained by aerial surveys of the known wintering area in the 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 (344,147-361956 90% CI) in the global 

population over that 14-year period (Larned et al. 2012).   

 



43 
 

  

 
Figure 3.3.  Satellite telemetry locations received from 89 adult (blue points, n = 6,813) and 27 

juvenile (red points, n = 371) spectacled eiders between 30 May 2008 and 9 August 2012. We 

implanted satellite transmitters in spectacled eiders in the Yukon-Kuskokwim Delta (YKD) in 

2008, at Peard Bay (PB) in 2009, and in the Colville River Delta (CRD) in 2009ï2011.  From 

Sexson et al. (2014). 
 

Population indices for North Slope-breeding 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 conducted annual aerial 

surveys for breeding spectacled eiders on the ACP.  The 2010 population index based on these 

aerial surveys was 6,286 birds (95% CI, 4,877ï7,695; unadjusted for detection probability), 

which is 4% lower than the 18-year mean (Larned et al. 2011).  In 2010, the index growth rate 

was significantly negative for both the long-term (0.987; 95% CI, 0.974ï0.999) and most recent 

10 years (0.974; 95% CI, 0.950ï0.999; Larned et al. 2011).  Stehn et al. (2006) developed a 

North Slope-breeding population estimate of 12,916 (95% CI, 10,942ï14,890) based on the 

2002ï2006 ACP aerial index for spectacled eiders and relationships between ground and aerial 

surveys on the YK-delta.  If the same methods are applied to the 2007ï2010 ACP aerial index 

reported in Larned et al. (2011), the resulting adjusted population estimate for North Slope-

breeding spectacled eiders is 11,254 (8,338ï14,167, 95% CI).  

 

The YK-delta spectacled eider population is thought to have declined by about 96% from the 

1970s to 1992 (Stehn et al. 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 data indicated that 

spectacled eiders declined 9ï14% per year from 1985ï1992 (Stehn et al. 1993).  Further, from 

the early 1970s to the early 1990s, the number of pairs on the YK-delta declined from 48,000 to 

2,000, apparently stabilizing at that low level (Stehn et al. 1993).  Before 1972, an estimated 

47,700ï70,000 pairs of spectacled eiders nested on the YK-delta in average to good years (Dau 

and Kistchinski 1977). 

 

Fischer and Stehn (2013) used combined annual ground-based and aerial survey data to estimate 

the number of nests and eggs of spectacled eiders on the coastal area of the YK-delta in 2012 and 

evaluate long-term trends in the YK-delta breeding population from 1985 to 2012.  In a given 

year, the estimated number of nests reflects the minimum number of breeding pairs in the 

population and does not include non-nesting individuals or nests that were destroyed or 

abandoned (Fischer and Stehn 2013).  The total number of spectacled eider nests on the YK-delta 

in 2012 was estimated at 8,062 (SE 1110).  The average population growth rate based on these 

surveys was 1.058 (90% CI = 1.005-1.113) in 2003ï2012 and 0.999 (90% CI = 0.986-1.012) in 

1985ï2012 (Fischer and Stehn 2013).  Log-linear regression based solely on the long-term YK-

delta aerial survey data indicate positive population growth rates of 1.073 (90% CI = 1.046ï

1.100) in 2001ï2010 and 1.070 (90% CI = 1.058ï1.081) in 1988ï2010 (Platte and Stehn 2011). 

 

Spectacled eider recovery criteria 

The Spectacled Eider Recovery Plan (USFWS 1996) presents research and management 

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 are likely to 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 the YK-delta (Franson et al. 1995, Grand et al. 

1998), and other factors such 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 populations (YK-delta, North 

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 25,000 breeding pairs in one year.  

Spectacled eiders do not currently meet these recovery criteria. 

 

3.2 Stellerôs Eider  
The Stellerôs eider is a small sea duck with circumpolar distribution and the sole member of the 

genus Polysticta.  Males are in breeding plumage (Figure 3.4) from early winter through mid-

summer.  Females are dark mottled brown with a white-bordered blue wing speculum (Figure 

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

breeding plumage.   
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Figure 3.4.  Male and female Stellerôs eiders in breeding plumage. 

 

Stellerôs eiders are divided into Atlantic and Pacific populations; the Pacific population is further 

subdivided into the Russia-breeding and Alaska-breeding populations.  The Alaska-breeding 

population of Stellerôs eiders was listed as threatened on July 11, 1997 based on: 

 

¶ Substantial contraction of the speciesô breeding range on the ACP and Y-K Delta; 

o Stellerôs eiders on the North Slope historically occurred east to the Canada border 
(Brooks 1915), but have not been observed on the eastern North Slope in recent 

decades (USFWS 2002). 

¶ Reduced numbers breeding in Alaska; and 

¶ Resulting vulnerability of the remaining Alaska-breeding population to extirpation 

(USFWS 1997).   

 

In Alaska, Stellerôs eiders breed almost exclusively on the ACP and winter, along with the 

majority of the Russia-breeding population, in southwest Alaska (Figure 3.5).  Periodic non-

breeding of Stellerôs eiders, coupled with low nesting and fledging success, has resulted in very 

low productivity (Quakenbush et al. 2004).  In 2001, the Service designated 2,830 mi
2 
(7,330 

km
2
) of critical habitat for the Alaska-breeding population of Stellerôs eiders, including historical 

breeding areas on the Y-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 critical habitat for Stellerôs eiders has been designated on the ACP.  

 

3.2.1 Life History  

Breeding ï Stellerôs eiders arrive in small flocks of breeding pairs on the ACP in early June.  

Nesting on the ACP is concentrated in tundra wetlands near Barrow, AK (Figure 3.6) and occurs 

at lower densities elsewhere on the ACP from Wainwright east to the Sagavanirktok River 

(Quakenbush et al. 2002).  Long-term studies of Stellerôs eider breeding ecology near Barrow 
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indicate periodic non-breeding by the entire local population.  From 1991-2010, Stellerôs eiders 

nests were detected in 12 of 20 years (Safine 2011).  Periodic non-breeding by Stellerôs eiders 

near Barrow seems to correspond to fluctuations in lemming populations and risk of nest 

predation (Quakenbush et al. 2004).  During years of peak abundance, lemmings are a primary 

food source for predators including jaegers, owls, and foxes (Pitelka et al. 1955a, Pitelka et al. 

1955b, MacLean et al. 1974, Larter 1998, Quakenbush et al. 2004).  It is hypothesized that 

Stellerôs eiders and other ground-nesting birds increase reproductive effort during lemming 

peaks because predators preferentially select (prey-switch) for hyper-abundant lemmings and 

nests are less likely to be depredated (Roselaar 1979, Summers 1986, Dhondt 1987, and 

Quakenbush et al. 2004).  Furthermore, during high lemming abundance, Stellerôs eider nest 

survival (the probability of at least one duckling hatching) has been reported as a function of 

distance from nests of jaegers and snowy owls (Quakenbush et al. 2004).  These avian predators 

aggressively defend their nests against other predators and this defense likely indirectly imparts 

protection to Stellerôs eiders nesting nearby.   

 

Stellerôs eiders initiate nesting in the first half of June and nests are commonly located on the 

rims of polygons and troughs (Quakenbush et al. 2000, 2004).  Mean clutch size at Barrow was 

5.4 ± 1.6 SD (range = 1ï8) 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 (±0.09, standard error [SE]) from 1991ï2004 

before fox control was implemented near Barrow and 0.47 (±0.08 SE) from 2005ï2012 during 

years with fox control (USFWS, unpublished data).  Stellerôs eider nest failure has been 

attributed to depredation by jaegers (Stercorarius spp.), common ravens (Corvus corax), arctic 

fox (Alopex lagopus), glaucous gulls (Larus hyperboreus), and in at least one instance, polar 

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

 

 
Figure 3.5.  Stellerôs eider distribution in the Bering, Chukchi, and Beaufort seas. 

 

Hatching occurs from mid-July through early August, after which hens move their broods to 

adjacent ponds with emergent vegetation dominated by Carex spp. and Arctophila fulva 

(Quakenbush et al. 2000, Rojek 2006, 2007, and 2008).  In these brood-rearing 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 (Quakenbush et al. 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 

brood-rearing (Rojek 2006).  Fledging occurs 32ï37 days post hatch (Obritschkewitsch et al. 

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

 

Information on breeding site fidelity of Stellerôs eiders is limited.  However, ongoing research at 

Barrow has documented some cases of site fidelity in nesting Stellerôs eiders.  Since the mid-

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 ranged from 0.1 to 6.3 km (USFWS, unpublished data). 

 

 

 
Figure 3.6.  Steller's eider nest locations (1991ï2010) and breeding pair observations (1999ï

2010). The red border represents the standard annual survey area.  This survey is expanded 

beyond the standard area in some years. 

 

Localized movements ï Timing of departure from the breeding grounds near Barrow differs 

between sexes and between breeding and non-breeding years.  In breeding years, male Stellerôs 

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 and mid-September to 

rest and forage in freshwater and marine habitat near the Barrow spit prior to fall migration along 




























































































































































































































































