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Biological Evaluation of Steller’s Eider (Polysticta stelleri),
Spectacled Eider (Somateria fischeri), and Kittlitz’s Murrelet
(Brachyramphus brevirostris) for Chukchi Sea Lease Sale 193

Purpose and Need
The United States has a high dependency on imported oil to supply current and projected
demands. Consequently, Congress passed the Outer Continental Shelf Lands Act, which
mandated that it is in the national interest to investigate and develop potential domestic supplies
to reduce this dependency.

Action Area
Under the current 5-year OCS leasing program (2002-2007), the Chukchi Sea Program Area
encompasses approximately 137,600 km” (34 million acres) (Figure 1). Lease sale 193 is part of
the current 5-year OCS-leasing program. Lease sales 211 in 2010 and 221 in 2012 are proposed
in the next 5-year program.

Description of Lease Sale 193

Existing Framework for the Exploration and Development Scenario.

The MMS traditionally bases its hypothetical development scenarios on geologic potential,
industry trends, and available technology. While no development has occurred in the Chukchi
Sea lease sale area after two lease sales and limited exploration activity has occurred, we assume
that the next lease sale will result in an oil field that is leased, discovered, developed, and
produced in the sale area under consideration. This section details the scientific, economic,
geologic, and other assumptions on which the exploration, development, and transportation
scenarios in this biological assessment are based.

The location of any commercial oil accumulation is purely hypothetical until oil is proven by
drilling. While the following scenario is reasonable and provides a basis for analyzing the
effects, considerable uncertainty exists about where and when activities may take place, if they
take place at all. In addition to uncertainty about the size and location of geologic resources,
many other factors would influence where leasing, exploration, and development might take
place such as the price of oil, the availability of competing oil-production areas, and company
perspectives about Alaska. Offshore development in the Chukchi outer continental shelf (OCS)
would have synergistic effect on the level of offshore activities in the adjacent Beaufort Sea as
well as field development in the NPR-A.

This section describes the overall framework or setting for petroleum activities in the Chukchi
Sea leasing area. Scenarios are conceptual views of the future and represent possible, though not
necessarily probable, sets of activities. To develop the scenarios we consider the petroleum-
resource potential of the area, the technology to explore and produce oil and gas from the
offshore area, and industry trends in northern Alaska. The scenario is generated using
professional judgment, not rigorous statistical data, because the size and location of oil and gas
pools are unknown at the present time and MMS has no direct knowledge of future industry
strategies. The timing of exploration and development activities and volume of petroleum
ultimately produced as a result of the next lease sale in the Chukchi OCS is impossible to predict
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with any certainty. However, the assumed scenario provides a common basis for the analysis of
potential environmental impacts, should future activities occur similar to those postulated here.

Although all scenarios are hypothetical and, therefore, uncertain, they can be categorized as
cither reasonably foreseeable or speculative. Reasonably foreseeable scenarios are viewed as
extensions of current trends that are more likely to occur within a decade or two. For this
biological evaluation, MMS considered oil production from the Chukchi shelf as reasonably
foreseeable, because the area has high oil-resource potential and there is existing transportation
infrastructure to move oil from northern Alaska to distant markets.

Future oil production from the Chukchi Sea will depend on many factors, including the access to
prime areas for exploration and sustained high oil prices, which will attract industry investments
to this remote, high-cost location. Offshore petroleum development in the Chukchi OCS will
face a number of logistical and regulatory hurdles. These hurdles could negatively impact
industry activities to convert undiscovered resources to producing reserves. Although
theoretically present and potentially viable, all of the estimated economic resources will not be
developed in a foreseeable timeframe, because exploration effort is likely to target only the
largest prospects. Marginal discoveries probably would not be developed, because the risk of
economic failure is too high. This means that future production from this frontier area is
unlikely to ever reach the full economic potential as estimated by petroleum-resource
assessments. Consequently, there is a rather low probability for commercial success in any
frontier area, particularly a challenging area such as the Chukchi Sea. A realistic probability for
commercial success is likely to be less than 10%.

For purposes of impact analysis, recoverable oil resources from this field are assumed to be 1
Bbbl, as lower oil volumes are not likely to be economic. If oil prices drop below $30.00 per
barrel (they were above $50.00 when this scenario was written), exploration in the Chukchi OCS
is expected to be minimal and oil discoveries may not be developed.

No permanent petroleum infrastructure exists in this remote area; therefore, a realistic scenario
includes only the discovery, development, and production of the first offshore project. When the
first project overcomes the cost, logistical, and regulatory hurdles, more projects are more likely
to follow. If the challenges are not overcome, the area will remain undeveloped. As typical of
many frontier areas, development usually starts with a relatively large project that supports the
cost of initial infrastructure. Progressively smaller fields are developed after using this
infrastructure, and the industrial footprint expands away from the core area.

A scenario that assumes any offshore oil development in the Chukchi OCS represents an abrupt
increase in the level of activity compared to the past. There have been no lease sales and
virtually no petroleum exploration in the Chukchi Sea since 1991. Four lease sales were held on
different parts of the Chukchi shelf between 1988 and 1991, but only a small fraction of the
tracts were leased by industry (483 leases, or approximately 5% of those offered). Five
exploration wells drilled in 1989-1991 tested five large prospects, none of which resulted in
commercial-size discoveries. There have been no active leases in the Chukchi Sea since 1998.

Future leasing and exploration interest in the Chukchi will be supported by high oil prices and
advancements in exploration and production technology. High prices and new technology are
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both vital in overcoming the challenges of this difficult setting. The Chukchi OCS is viewed as
one of the most petroleum-rich offshore provinces in the country, with geologic plays extending
offshore from some of the largest oil and gas fields in North America on Alaska’s North Slope.
Our current petroleum assessment indicates that the mean recoverable oil resource is 12 billion
barrels (Bbbl) with a 5% chance of 29 Bbbl. Most government and industry analysts agree that
this province could hold large oil fields comparable to any frontier area in the world. It is
reasonable to assume that exploration of this area could lead to significant oil discoveries. The
uncertainty is whether offshore development will follow successful exploration. In a frontier
area, this is not a solid assumption. However, for purposes of analysis we assume that one large
oil field will be developed as a result of the next Chukchi lease sale.

MMS considers offshore gas production to be speculative for the current Chukchi leasing
program, because although the area has a high potential for natural gas occurrence, there is no
existing transportation infrastructure to move produced gas to markets. Natural gas has been
produced in low quantities (0.7 billion cubic feet per year [Bct/yr]) for local use in the village of
Barrow since the mid-1940’s and in high quantities (8 Bcf/day) from Prudhoe Bay area fields
since 1969. Associated gas produced from North Slope oil fields has been reinjected to increase
oil recovery and also used for fuel in facilities. It is estimated that approximately 35 trillion
cubic feet (Tcf) of natural gas is contained in known accumulations and another 200 Tcf could
occur in undiscovered pools throughout northern Alaska (U.S. Geological Survey, 2005).
However, natural gas in northern Alaska is described as “stranded” until a gas-transportation
system to outside markets is constructed. At the present time, a large-diameter gas pipeline
seems to be the most likely project, with the earliest startup date in 2015. However, various
plans to transport North Slope gas to market have been circulating for decades, and there still is
no gas-transportation system. Until a future system is installed and has available capacity, it is
unrealistic to assume that natural gas will be produced from the Chukchi Sea program area.
Therefore, gas production is not included in the reasonably foreseeable scenario.

Chukchi Sea Sale 193 Scenario. The proposed action includes the entire program area. The
following scenario assumes active leasing and exploration by industry followed by development.
The scenario represents a possible set of circumstances, but the specific location and scale of
offshore development will not be known for many years. This analysis reflects the current data
and knowledge of MMS.

The scenario assumed for this biological evaluation involves the discovery, development, and
production of the first offshore oil field in the Chukchi Sea. Industry groups could have a much
different view of the oil potential in various parts of the Chukchi Sea. The scale of future
activities will be controlled largely by industry perceptions of the Chukchi program area relative
to other worldwide exploration opportunities. Industry decisions primarily are influenced by
their opinions regarding the petroleum potential, future market prices, and the regulatory regime.
Individual companies could have widely varying views of these factors, and these views could
change (positive or negative) through time. It is not possible to accurately define where the first
commercial development will occur because the locations cannot be determined without drilling
(after leasing), and we cannot predict industry strategies to lease and drill specific tracts.

Petroleum-resource assessments of the Chukchi Sea Sale 193 area give a broad view of the
potential for future commercial development. The assessments are based on geologic and
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engineering analysis assuming that the entire area is open to leasing; industry will completely
explore the area in a very short timeframe (<20 years); and all economically viable resources will
be developed, even if they are only marginally profitable. These obviously are unrealistic
assumptions and, therefore, future development is more likely to be at a lesser scale and over a
longer time period than suggested by economically recoverable resource estimates.

As previously discussed, offshore natural gas discoveries are not likely to be developed until a
gas transportation system from the North Slope to outside markets is operational and has
capacity to accept additional gas supplies from new fields. Other gas transportation strategies
(liquefied natural gas) were not considered to be as feasible or economically attractive as an
overland pipeline system to U.S. markets.

b. Exploration Activities.

(1) Marine Streamer 3D and 2D Seismic Surveys. The oil and gas industry conducts marine
seismic surveys to locate geological structures potentially capable of containing petroleum
accumulations. Airguns are the typical acoustic (sound) source for 2-dimensional and 3-
dimensional (2D and 3D) seismic surveys. An outgoing sound signal is created by the venting of
high-pressure air from the airguns into the water to produce an air-filled cavity (a bubble) that
expands and contracts. The size of individual airguns can range from tens to several hundred
cubic inches (in’). A group of airguns is usually deployed in an array to produce a more
downward-focused sound signal. Airgun array volumes for both 2D and 3D seismic surveys are
expected to range from 1,800-4,000 in’, but may range up to 6,000 in’. The airguns are fired at
short, regular intervals, so the arrays emit pulsed rather than continuous sound. While most of
the energy is focused downward and the short duration of each pulse limits the total energy into
the water column, the sound can propagate horizontally for several kilometers.

Marine-streamer 3D seismic surveys vary markedly from typical 2D seismic surveys, because
the survey lines are closer spaced and are more concentrated in a particular area. The
specifications of a 3D survey depend on client needs, the subsurface geology, water depth, and
geological target. A 3D source array typically consists of two to three subarrays of six to nine
airguns each, and is about 12.5-18 m long and 16-36 m wide. The size of the source-array size
can vary during the seismic survey to optimize the resolution of the geophysical data collected at
any particular site. The energy output of the array is determined more by the number of guns
than by the total array volume. Vessels usually tow up to three source arrays, depending on the
survey-design specifications. Most operations use a single source vessel; however, in a few
instances, more than one source vessel is used. The vessels conducting these surveys generally
are 70-90 m long. The sound-source level (zero-to-peak) associated with typical 3D seismic
surveys ranges between 233 and 240 decibels re 1 microPascal at 1 meter (dB re 1 uPa at 1 m).
Marine 3D surveys are acquired at typical vessel speeds of 4.5 knots (kn) (8.3 km/hour). A
source array is activated approximately every 10-15 seconds, depending on vessel speed. The
timing between outgoing sound signals can vary for different surveys to achieve the desired
“shot point” spacing to meet the geological objectives of the survey; typical spacing is either 25
or 37.5 m.

The receiving arrays could include multiple (4-16) streamer-receiver cables towed behind the
source array. Streamer cables contain numerous hydrophone elements at fixed distances within
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each cable. Each streamer can be 3-8 km long with an overall array width of up to 1,500 m
between outermost streamer cables. Biodegradable liquid paraffin is used to fill the streamer and
provide buoyancy. Solid/gel streamer cables also are used.

The wide extent of this towed equipment limits both the turning speed and the area a vessel
covers with a single pass over a geologic target. It is, therefore, common practice to acquire data
using an offset racetrack pattern, whereby the each acquisition line is several kilometers away
from and traversed in the opposite direction of the track line just completed. Acquiring a single
track line may take several hours, depending on the size of the survey area. The vessel then
takes 2-3 hours to turn around at the end of the track line and starts acquiring data along the next
track line. Adjacent transit lines for a modern 3D survey generally are spaced several hundred
meters apart and are parallel to each other across the survey area.

Seismic surveys are conducted day and night when ocean conditions are favorable, and one
survey effort may continue for weeks or months, depending on the size of the survey. Data-
acquisition is affected by the arrays towed by the survey vessel and weather conditions.
Typically, data are only collected between 25% and 30% of the time (or 6-8 hours a day) because
of equipment or weather problems. In addition to downtime due to weather, sea conditions,
turning between lines, and equipment maintenance, surveys could be suspended for biological
reasons (proximity to protected species). Individual surveys could last 20-30 days (with
downtime) to cover a 200 mi® area.

Marine-streamer 2D surveys use similar geophysical-survey techniques as 3D surveys, but both
the mode of operation and general vessel type used are different. The 2D surveys provide a less-
detailed subsurface image because the survey lines are spaced farther apart, but they cover wider
areas to image geologic structure on more of a regional basis. Large prospects are easily
identified on 2D seismic data, but detailed images of the prospective areas within a large
prospect can only be seen using 3D data.

The 2D seismic-survey vessels generally are smaller than modern 3D-survey vessels, although
larger 3D-survey vessels are able to conduct 2D surveys. The 2D source array typically consists
of three or more subarrays of six to eight airgun sources each. The sound-source level (zero-to-
peak) associated with 2D marine seismic surveys are the same as 3D marine seismic surveys
(233-240 dB re 1 pPa at 1 m). Typically, a single hydrophone streamer cable approximately 8-
12 km long is towed behind the survey vessel. The 2D surveys acquire data along single track
lines that are spread more widely apart (usually several miles) than are track lines for 3D surveys
(usually several hundred meters).

Marine seismic vessels are designed to operate for several months without refueling or resupply.
A guard or chase boat probably would be used for safety considerations, general support,
maintenance, and resupply of the main vessel, but it would not be directly involved with the
collection of seismic data. Helicopters also may be used, when available, for vessel support and
crew changes.

Marine-streamer surveys require a largely ice-free environment to allow effective operation and
maneuvering of the airgun arrays and long streamers. In the Arctic, the timing and areas of the
surveys will be dictated by ice conditions. The data-acquisition season in the Chukchi Sea could
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start sometime in June and end sometime in early November. Even during the short summer
season, there are periodic incursions of sea ice, so there is no guarantee that any given location
will be ice free throughout the survey.

Marine seismic-exploration work is expected to begin before the sale to identify prospective
tracts for bidding. This work is likely to include 3D seismic surveys but will not include
exploration drilling. Approximately 100,000 line-miles of 2D seismic surveys already have been
collected in the Chukchi Sea program area, so we assume that additional geophysical surveys
will be 3D surveys focusing on specific leasing targets. The 3D surveys are likely to continue
during the early phase of exploration when wells are drilled; however, the number of surveys
should decrease over time as data is collected over the prime prospects and these prospects are
tested by drilling. We assume that up to four surveys could be conducted during each summer
open-water season (June to November). Seismic surveys in the Chukchi OCS probably will be
coordinated with surveys in the Beaufort OCS to use the same vessels. Typical 3D-survey
operations will consist of a large seismic vessel that tows the airgun and receiving cable arrays
and a smaller support boat.

(2) High-Resolution Site-Clearance Surveys. A high-resolution seismic survey usually is
conducted by the oil and gas industry to provide the required permit information to MMS about
the site of proposed exploration and development activities. High-resolution surveys locate
shallow hazards; 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.

A typical operation consists of a vessel towing an acoustic source (airgun) about 25 m behind the
ship and a 600-m streamer cable with a tail buoy. The source array usually is a single array
composed of one or more airguns. A 2D high-resolution site-clearance survey usually has a
single airgun, while a 3D high-resolution site survey usually tows an array of airguns. The ships
travel at 3-3.5 kn (5.6-6.5 km/hour), and the source is activated every 7-8 seconds (or about
every 12.5 m). All vessel operations are designed to be ultra-quiet, as the higher frequencies
used in high-resolution work are easily are easily masked by the vessel noise.

Typical surveys cover one OCS block at a time. The MMS regulations require information be
gathered on a 300- by 900-meter grid, which amounts to about 129 line-kilometers of data per
lease block. Ifthere is a high probability of archeological resources, the north-south lines are 50
m apart and the 900 m remains the same. Including line turns, the time to survey a lease block is
approximately 36 hours. Airgun volumes for high-resolution surveys typically are 90-150 in’,
and the output of a 90-in’ airgun ranges from 229-233 dB high-resolution re 1pPa at Im. Airgun
pressures typically are 2,000 psi (pounds per square inch), although they can be used at 3,000 psi
for higher signal strength to collect data from deep in the subsurface.

(3) Drilling Operations. Based on mapping of the subsurface structures using 2D and 3D
seismic data, several well locations will be proposed. Prior to drilling deep test wells, high-
resolution site clearance seismic surveys and geotechnical studies will examine the proposed
exploration drilling locations for geologic hazards, archeological features, and biological
populations. Site clearance and studies required for exploration will be conducted during the
open water season before the drill rig is mobilized to the site.
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Considering water depth and the remoteness of this area, drilling operations are likely to employ
drillships with ice-breaker support vessels. Water depths greater than 100 feet and possible
pack-ice incursions during the open water season will preclude the use of bottom-founded
platforms as exploration drilling rigs. Using drillships allows the operator to temporarily move
off the drill site, if sea or ice conditions require it, and the suspended well is controlled by so-
called blowout-prevention equipment installed on wellheads on the seabed. Drilling operations
are expected to range between 30 and 90 days at different well sites, depending on the depth to
the target formation, difficulties during drilling, and logging/testing operations. Considering the
relatively short open-water season in the Chukchi (June-November), we estimate that up to four
wells could be started by one rig each drilling season. However, it is more likely that only one to
two wells could be drilled, tested, and abandoned during a single season, leaving work on the
other wells to the next summer season. A total of 5 exploration wells have been drilled on the
Chukechi shelf, and we estimate that 7-14 additional wells will be needed to discover and
delineate the first commercial field.

c. Development Activities. When a large oil discovery is tested and defined by additional
delineation wells, several project designs will be considered as alternatives for development.
Because we have no knowledge of the site-specific conditions, we can only offer a general
description of a possible future project and a hypothetical timeline for development.

Water depth and sea conditions are the two main factors in selecting a platform type. Because
the continental shelf is relatively deep in the Chukchi (mostly deeper than 100 feet [ft]) and
affected by ice movements most of the year, a large bottom-founded platform is likely be used as
a central facility. The platform would hold one to two drilling rigs, production and service
(injection) wells, processing equipment, fuel- and production-storage capacity, and quarters for
personnel. Although bottom-founded platforms have been used in high-latitude settings
worldwide, no platform is has operated in environmental conditions equivalent to the Chukchi
shelf. Conceptual designs have been proposed that typically are circular in cross-section with
wide bases and constructed out of concrete. The platform could be constructed in several
component sections which would be transported to the site and then mated together. The
seafloor is expected to be relatively firm, so a prepared berm may not be required. The platform
base is pinned to the seafloor and stabilized by its wide base, anchoring system, and ballast in
cavities in the concrete structure to resist ice forces.

Because of limited topside space on the platform and the assumed widespread area of the oil
pool, approximately half of all development wells could be subsea wells. The subsea wells
would be completed in templates (4 wells per template) and production would be gathered to the
central platform by flowlines. Subsea well templates would be located within about 15 miles
(miles) from the central platform. Pending the information collected by site-specific surveys, the
subsea equipment and pipelines could be installed below the seafloor surface for protection
against possible deep-keeled ice masses. Drilling on the platform would occur year-round, while
subsea wells would be drilled by drillships during the summer open-water season.

The production slurry (oil, gas, water) will be gathered on the central platform where gas and
produced water will be separated and the produced water reinjected into the subsurface.
Associated and solution gas recovered with oil production will be used as fuel for the facility or
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reinjected into the main reservoir to increase oil recovery. Shallow disposal wells will handle
waste water and treated well cuttings for on-platform wells. Drilling cuttings and mud wastes
from subsea wells could also be barged to an onshore treatment and disposal facility located at
the shore base.

Installation of the flowlines from subsea templates to the hub platform and installation of the
main oil pipeline from the platform to landfall will occur during summer open-water seasons.
These pipeline operations would occur during the same timeframe as platform construction and
installation. We assume that the offshore sales-oil pipeline will be larger than 18 inches (in) in
diameter to handle production rates ranging from 200,000-250,000 barrels per day (bpd). The
offshore pipeline runs 30-150 mi between the offshore platform and landfall and will be trenched
in the seafloor as a protective measure against damage by floating ice masses. At the coast, a
new facility will be constructed to support the offshore operations and will also serve as the first
pump station. A likely location for the shore base would be between Icy Cape and Point
Belcher, preferably near a community that has an airport. The size of this shore base is assumed
to be 50 acres in size. A 50-acre staging area would also be needed to stage equipment and
materials to construct the shore base.

The overland pipeline to the Trans-Alaska Pipeline System (TAPS) or a nearer gathering point
will require coordination of different land managers and oil-field owners along the route through
the National Petroleum Reserve Alaska (NPR-A). In contrast to offshore pipelines, the new
onshore pipeline will be installed during winter months. Various pipeline and communication
lines will be installed on vertical supports above the tundra in a corridor stretching eastward up
to 300 mi to connect to the North Slope gathering system. The gravel road is assumed to be
about 65 ft wide. This road would be offset from the pipeline and the two features (road and
pipeline) would make a transportation “corridor” of an estimated 100 feet in width. As many as
4 pump stations (40 ac each) may be required along the onshore corridor.

Material to construct the road, shore base, and other facilities would come from upland gravel
pits, if practicable, or from coastal areas (intertidal areas, barrier islands, etc.) if no feasible and
prudent noncoastal alternative is available. The locations of gravel sources near a future
alignment are unknown, however it is likely that some known gravel sources (identified in
Northeast NPR-A, presently undeveloped) or existing gravel pits would be utilized/expanded for
material construct fill for the development facilities.

The time from leasing to production startup is expected to be 10-15 years. MMS assumes a time
lag of 3 years from the lease sale (2007) to the discovery well (2010). Delineation drilling would
take 3 years, followed by a Development EIS and associated permitting activities for the project.
When the project is approved, the design, fabrication and installation of the central platform
could take another 4-5 years. Offshore and onshore pipeline permitting and construction would
occur simultaneously with the offshore work. Drilling of subsea wells could start before
platform installation to allow a quicker ramp up of production. Drilling on the platform and
subsea wells would take 6 years. A new shore base would be constructed (2015) to support
offshore work and then serve as the pipeline landfall.

d. Production Activities. The total lifecycle (exploration through abandonment) of the offshore
project could last 30-40 years with oil production for at least 25 years. When the oil resources
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are depleted, the platform and wells could be used for gas production, if a future North Slope
gas pipeline is built. However, considering that a North Slope gas pipeline is not likely to be
operational until at least 2015, and there are large proven gas reserves closer to this future
pipeline, full-scale gas production from the Chukchi OCS is not expected before 2025 at the
earliest.

After the offshore project is constructed, operations will largely involve resupply of materials
and personnel, inspection of various systems, and maintenance and repair. Little maintenance
and repair work is expected on the platform itself, but it is likely that processing equipment
might be upgraded to remove bottlenecks in production systems. Well workovers will be made
at intervals of 5-10 years to restore flow rates in production wells. Pipelines will be inspected
and cleaned regularly by internal devices (“pigs”). Crew changes are usually at weekly intervals.

Transportation Activities. Operations at remote locations in the Chukchi Sale 193 area would
require transportation of materials, supplies, and personnel by different means, depending on
seasonal constraints and phase of the operations.

During exploration seismic surveys, the vessels are largely self-contained, so there would be a

minimum amount of helicopter flights (assume 1 per day) to transport personnel, seismic data,

and light supplies. As previously discussed, seismic operations would be in the summer open-

water season. The smaller support vessel would make occasional trips (once every 2 weeks) to
refuel and resupply (probably at Barrow).

During exploration drilling, operations would be supported by both helicopters and supply
vessels. Helicopters probably would fly from Barrow at a frequency of one to three flights per
day. Support-vessel traffic would be one to three trips per week, also out of Barrow. For
exploration-drilling operations that occur after a new shore base is established near Point
Belcher, both helicopter and vessel traffic would be out of either Barrow or the new shore base.

Construction of a new shore base would begin after a commercial discovery is made. Heavy
equipment and materials would be moved to the coastal site using barges, aircraft, and perhaps
winter roads made on the sea ice. Transportation activities would be more frequent during the
construction phase, beginning about 3 years after the discovery is made and will take another 3
years for completion of the new facility. During this construction phase, there could be one to
two barge trips (probably from either West Dock or Nome) in the summer open-water season.
Aircraft (C-130 Hercules or larger) trips could be up to five per day during peak periods. The
overall level of transportation in and out of the shore base would drop significantly after
construction is completed for both the shore base and offshore field area. During production
operations, aircraft generally would be smaller with less-frequent flights (2 per day). Traffic on
roads made on the sea ice would be intermittent during the winter months.

Offshore construction (platform and pipeline installation) and development drilling operations
would be supported by both helicopters and supply vessels from the new shore base. Helicopters
probably would fly from either Barrow or the new shore base at a frequency of one to three
flights per day during development operations. Support-vessel traffic would be one to three trips
per week from either Barrow of the new shore base. During normal production operations, the
frequency of helicopter flights offshore would remain the same (1-3 per day), but marine traffic
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would drop to about one trip every 1-2 weeks to the production platform. Marine traffic would
occur during the open-water season and possibly during periods of broken ice. Assuming that
barges will be used to transport drill cuttings and spent mud from subsea wells to an onshore
disposal facility, MMS estimates one barge trip per subsea template (4 wells). This means that
there could be two summer barge trips to the new onshore facility over a period of 6 years.

f. Abandonment Activities. After the oil reservoir is depleted and income from production
does not cover operating expenses, operations will begin to shut-down the facility. In a typical
situation, wells will be permanently plugged with cement and wellhead equipment removed.
Processing modules will be moved off the platform. Pipelines will be decommissioned, which
involves cleaning the pipeline, plugging both ends, and leaving it in place buried in the seabed.
The overland oil pipeline is likely to be used by other oil fields in the NPR-A so it will remain in
operation. Lastly, the platform will be disassembled and removed from the area and the seafloor
site will be restored to some practicable, predevelopment condition. Post abandonment surveys
would be required to confirm that no debris remains following abandonment or that materials
(pipeline) that remain were abandoned property.

Other options are possible but more speculative. The platform might be converted to a gas
production facility to recover the gas reinjected during oil production. This option will depend on
construction of a future North Slope gas pipeline with capacity for new gas supplies from the
Chukchi. Conversion of the offshore platform to a gas production facility could delay
abandonment activities for several decades. Another option is that the platform and pipeline
systems could serve as a hub for smaller satellite fields in the surrounding area. As a third
option, the platform and partially dismantled topside facilities could be used for civilian or
military purposes. For each option, abandonment activities would be delayed for many decades.
Considering the cost of installing this offshore infrastructure (several billion dollars), it is
unlikely that total abandonment of the facility would be considered as a cost-effective
alternative.

g. Estimates of Drilling Wastes and their Disposal. Geologic studies indicate that exploration
usually will test prospects from 3,000-15,000 ft in the subsurface. Based on the characteristics of
the geologic plays, we assume that exploration wells will average 8,000 ft. Production and
service wells are assumed to average 10,000 ft (drilled depth), because they will include deviated
wells. MMS assumes that from 25-33% of the total wells will be service wells that are used for
waste disposal and reservoir pressure maintenance.

For the assumed drilling depths, a typical exploration well will use 475 tons of dry mud and
produce 600 tons of dry rock cuttings. Considering the cost of synthetic drilling fluids now
commonly used, we assume that 80% of the drilling mud will be reconditioned and reused. Only
20% (or 95 tons) of “spent mud” per well will be discharged at the exploration site. All of the
rock cuttings will be discharged at the exploration site. A typical 10,000-ft production well will
use approximately 625 tons of dry mud and produce approximately 825 tons of rock cuttings.
We assume that 80% of the drilling mud will be recycled in the development drilling program, so
125 dry tons per well will be waste product. All waste products (drilling mud, rock cuttings, and
produced water) for on-platform wells will be treated and then disposed of in shallow wells on
the production platform. For the outlying subsea wells, drilling waste products could be barged
to the coastal facility for treatment and disposal.
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Endangered Species Act (ESA) Section 7 Consultation Process

The U.S. Department of the Interior, Fish and Wildlife Service (FWS), Ecological Services
Alaska, provides the following description of the Endangered Species Act, Section 7 consultation
process.

When development occurs within the range of threatened or endangered (T&E) species,
the agency proposing development is expected to consult with the Service regarding the
activity. The process begins informally with a request for a list of T&E species in the
area of interest. If T&E species are present, then informal consultation begins. Should
the informal consultation determine that a listed species might be affected by the
proposed activity, the action agency prepares a biological evaluation of T&E species
within the action area. If it is then determined that a listed species is likely to be
adversely affected, formal consultation results. During the formal consultation, the
Service prepares a biological opinion, complete with a list of reasonable and prudent
measures that the action agency is bound to adhere to. An incidental take document
accompanies the biological opinion, and details how many individuals may be taken as
a consequence of the action before consultation is re-initiated.

Species considered by the MMS include the threatened Steller’s and spectacled eiders and the
candidate Kittlitz’s murrelet. These species are known to seasonally occupy the Chukchi Sea
OCS. The MMS initiated informal consultation with the FWS by requesting a list of T&E
species present in the Chukchi Sea OCS action area. The FWS responded with their
determination of T&E and candidate species, and listed Steller’s and spectacled eiders and the
candidate Kittlitz’s murrelet as occurring in the Chukchi Sea action area (USFWS 2006). A
biological evaluation for candidate species, such as the Kittlitz’s murrelet, is not required under
the ESA, however the Kittlitz’s murrelet is treated here as if it were listed as threatened or
endangered in the event it becomes listed and for the purpose of minimizing potential negative
effects the proposed action could have on this species.

A biological evaluation of Steller’s and spectacled eiders and Kittlitz’s murrelet follows.
Biological descriptions in the following sections were taken from information found in the
Federal Register listing actions for Steller’s and spectacled eiders (USFWS 1993, 1997) and
Kittlitz’s murrelet (USFWS 2004), biological opinions for similar projects, personal
communications, and scientific literature.

-11 -



Biological Status of Steller’s Eider (Polysticta stelleri)

Worldwide setting

Historic worldwide population estimates for Steller’s eider ranged from 400,000-500,000
(Palmer 1976). Population estimates in the 1990’s were about 200,000 (Fredrickson 2001). The
worldwide population of Steller’s eiders was more recently estimated to number between
100,000 and 150,000 birds (Quakenbush 2006). Three breeding populations of Steller’s eider
comprise the worldwide population; Russian-Atlantic, Russian-Pacific, and Alaskan (USFWS
1999, 2002a).

Russian-Atlantic and Russian-Pacific Breeding Populations

Both the Russian-Atlantic and Russian-Pacific breeding populations of Steller’s eiders nest on
the Taimyr Peninsula with the line delimiting the 2 groups being along the meridian 200km west
of Khatanga (Solovieva 1999).

Russian-Atlantic Breeding Population

The Atlantic population ranges from northern Europe to about the Khatanga River in western
Arctic Russia. The Russian-Atlantic breeding population is estimated to be between 30,000-
50,000 eiders. The population nests west of the Khatanga River on the western Yamal and
western Taimyr (Nygard et al. 1995, Solovieva 1999) and winter in the Barents and Baltic Seas
(Solovieva 1999). Wintering Steller’s eiders in Europe, presumably the Russian-Atlantic
breeding population, have apparently increased since the 1960’s (Nygard et al. 1995).

Russian-Pacific Breeding Population

The Pacific population ranges from about Cook Inlet, Alaska to the Kuril Islands, Russia during
winter, and from about the Yamal Peninsula, Russia to about Prudhoe Bay, Alaska during
summer (USFWS 2002a, Quakenbush et al. 2002). The Pacific population is composed of two
sub-populations: an Alaskan breeding population and a Russian-Pacific breeding population.
Most Steller’s eiders from these two sub-populations winter together in Alaska.

The Russian-Pacific breeding population nests east of the Khatanga River, wintering in the
Bering Sea and north Pacific Ocean where it overlaps with the Alaskan breeding population.

The nesting and molting ecology of the Russian-Pacific breeding population of Steller’s eiders is
relatively well documented, compared to the Russian-Atlantic breeding population, partly owing
to their use of staging, molting, and wintering areas along the Alaska Peninsula and in the Bering
Sea (Petersen 1981, Dau et al. 2000, Flint et al. 2000, Pearce et al. 2005, P. Martin in prep.).
About 30,000 of the Pacific population winters in Russia and the remainder winters in Alaska.
Steller’s eiders from this population mostly nest in Siberia, but a small portion of them nest in
Alaska (USFWS 2002a).

Alaskan Breeding Population

About 5% of the world population of Steller’s eiders annually breeds in Alaska. The Alaska
nesting population is divided into two sub-populations depending on where they nest: the Arctic
Coastal Plain and the Yukon-Kuskokwim Delta (YKD). Over 95% of the Alaskan breeding
Steller’s eiders occurring on the Arctic Coastal Plain (ACP) near Barrow (USFWS 1999, 2002b,
Quakenbush et al. 2004). Historical data suggest Steller’s eiders occurred across much of the
ACP and into northwestern Canada; although it appears they once ranged from Wainwright to
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Cape Halkett in Alaska with additional records extending east as far as Herschel Island, Canada
(Quakenbush et al. 2002). The FWS believes the ACP nesting population numbers in the
hundreds or low thousands.

Very limited Steller’s eider nesting occurs on the YKD, where it historically occurred in
relatively sizeable numbers (Fredrickson 2001, USFWS 2002c). Historically, the YKD
apparently supported the greatest numbers of Steller’s eiders breeding in western Alaska, and
nesting was thought to occur from Kokechik Bay south to possibly Nelson Island (Quakenbush
et al. 2002). The FWS believes the YKD nesting population numbers in the tens or hundreds.

This biological evaluation focuses on whether and to what extent the proposed project may affect
those Steller’s eiders breeding on the Alaskan Arctic Coastal Plain.

Species Description

The Steller’s eider is the smallest of four northern eider species. The average weight of adult
Steller’s eiders 1s 1.94 pounds (Bellrose 1980). Adult male Steller’s eiders in breeding plumage
have a black back, white shoulders, and a chestnut brown breast and belly. The males have a
white head with black eye patches; they also have a black chin patch and a small greenish patch
on the back of the head. Females and juvenile males are mottled dark brown.

Life-history Strategy

Many life history aspects of Steller’s eiders (e.g., timing of pair formation, duration of pair
bonds, dispersal rates, sex-specific seasonal site fidelity, first-year survival, etc.) are poorly
understood.

Longevity
Banding studies indicate that Steller’s eiders can be long lived and are known to live at least 21
years and 4 months in the wild (Dau et al. 2000).

Age to Maturity
Steller’s eiders reach sexual maturity at two years (Bellrose 1980).

Reproductive Strategy

Johnsgard (1994) indicated that pair formation for most sea ducks occurs in fall and spring.
Metzner (1993) hypothesized that Steller’s eiders at Izembek Lagoon and Cold Bay paired in the
spring because they were apparently too preoccupied with feeding during the fall and winter to
form pair bonds. Long-term pair bonds have been documented in other waterfowl (Savard
1985), but the length of time that Steller’s eiders remain paired is unknown.

In Alaska, pairs of Steller’s eiders arrive at their nesting areas as early as June 5 (Bent 1987).
Steller’s eiders often nest on coastal wetland tundra, but some nest near shallow ponds or lakes
well inland on the Arctic Coastal Plain (Bent 1987, Quakenbush et al. 1995, Solovieva 1997).

Initiation of nests monitored near Barrow was from 6 June-17 June and initiation did not appear

to be synchronous among females within years; laying period covered ~21 days (range 15-28
days) (Quakenbush et al. 2004). Initiation for 6 nests on the YKD was in early June (Flint and
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Herzog 1999). Egg-laying intervals for 5 Steller’s eiders nesting near Barrow averaged 23
hours (SD + 1.67; range 20.9-24.7 hours) (Quakenbush et al. 2004).

Clutch size ranges from two to ten eggs, but averages about five eggs near Barrow, Alaska
(Quakenbush et al. 1995, Bent 1987, Bellrose 1980). The average number of eggs in Russia is
slightly higher at about six eggs per nest. Nesting success is variable. Clutch size (+ SE)
calculated during the first half of incubation was 6.31 + 1.15 eggs (n = 74 nests; range 4-8 eggs)
and at hatch was 4.76 + 1.72 eggs (n = 30; range 1-7) (Solovieva 1999). Apparent nest success
on Sagastyr Island was 21.6% (1993), 37.5% (1996), and 11.4% (1999) and in other years (1994-
1995, 1997-1998) not a single nest hatched due to predation by herring (Larus argentatus) and
glaucous gulls, and pomarine (Stercorarius pomarinus) and parasitic (S. parasiticus) jaegers
(Solovieva 1999). Over a 2 day period, 40-45 gulls attracted by fish offal destroyed 63 Steller’s
eider nests. Abandonment was relatively common during the egg laying stage particularly for
those nests not ‘protected’ by territorial pomarine jaegers and abandonment was high (7.1-
11.1%) even in favorable years (Solovieva 1999). In this study, successful reproduction tended
to occur in 3-year cycles which tracked pomarine jaeger nesting activity which the author linked
to high lemming numbers. In this same study, ducklings were brooded in the nest for ~41 hours
and brood departure from the nest almost always occurred between 0900-1200 and brood size at
hatch was 4.89 + 0.35 ducklings/brood (n = 18; range 1-7). Though Steller’s eiders were
observed being attacked regularly by gulls and parasitic jaegers, Solovieva (1999) did not
document declines in brood size over the brood-rearing period. However, broods were not
marked, so actual estimates of brood/duckling survival could not be generated.

Clutch size for Steller’s eiders on the ACP near Barrow averaged 5.4 eggs/clutch (range 4.8-5.9)
with apparent nest success estimates ranging from 0-27% and a hatchability estimate of 24%;
depredation accounted for 62-100% of annual egg loss (Quakenbush et al. 2004). On the YKD,
two of five (40%) known-fate nests were successful (Flint and Herzog 1999). Near Barrow,
fledging success (15%) appeared to be low, as only two of 13 marked broods fledged young
during the study (1992-1999) with roughly 67% of duckling mortality occurring within the first
7d post-hatch (Quakenbush et al. 2004). Of the seven instrumented adult females with broods
two (28% mortality) were confirmed killed by snowy owls (Nyctea scandiaca) (Quakenbush et
al. 2004). In this same study, brood adoption was confirmed in two instances, one due to the
death of the female and in another case where the female abandoned the brood.

Egg hatch occurred from 14-28 July (avg. 19 July) for three nests monitored near Barrow with an
incubation period of about 24 days (Quakenbush et al. 2004).

Steller’s eiders nest with greatest frequency (and highest density) near Barrow. The Northwest
Planning Area of the National Petroleum Reserve - Alaska may include over 90% of breeding
Steller’s eiders on the Arctic Coastal Plain (ACP) (USFWS 2005). Quakenbush et al. (2002)
determined that reduction in both occurrence and breeding frequency for the ACP was not
uniform, i.e., Steller’s eider data near Barrow were not suggestive of declines, whereas data
excluding Barrow was indicative of declines. Through 1990, the Steller’s eider was thought to
have been extirpated from the YKD since no nests had been found there since 1975 (Kertell
1991). However, 6 nests were found between 1991-1998 providing some indication that nesting
still occurred there in very low numbers, and particularly in the vicinity of the Kashunuk,
Tutakoke, and Opagyarak Rivers (Flint and Herzog 1999).
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The Arctic Coastal Plain aerial breeding pair survey, initiated in 1986, conducted from late June
through early July is generally considered to occur too late for an accurate assessment of eiders.
Data from this survey indicate an average of 860 Steller’s eiders (1986-2003; range 0-2,543)
across the survey area (61,645.2 km?); from the northwest coast of Alaska east to the Canadian
border (Mallek et al. 2005). In 1992, a survey was initiated to target eiders and estimates from
this survey averaged 157 Steller’s eiders (1993-2005; range 0-785), but the sampling intensity is
considered inadequate for this species (Larned et al. 2005). More intensive aerial surveys in the
Barrow Study Area (1999-2005) indicated much variation in Steller’s eider breeding effort as
indexed from this survey with estimates ranging from a low of 8 in 2002 to a high of 224 in 1999
(Ritchie et al. 2005). In general, breeding effort for Steller’s eiders on the ACP varies annually
(Quakenbush et al. 2004) and nest density varies spatially within a given year particularly within
the ‘Barrow Triangle’ (north of 70° 50°N) between Dease Inlet and the Chukchi Sea.

In recent years, the number of nests near Barrow that produced ducklings seems to be declining
and ranged from 83% in 1991 to 15% in 2000 (USFWS 2002b). In other years, Steller’s eiders
did not attempt to nest near Barrow (Quakenbush et al. 1995). Periodic non-nesting is common
in Steller’s eiders, but it remains unresolved whether non-breeding Steller’s eiders near Barrow
forego nesting in a given year or may attempt to nest in Russia. The reason for relatively low
nesting success or failure to nest by the Alaska nesting population is unknown, but may be
related to predators switching to alternate prey when lemmings are in low abundance
(Quakenbush and Suydam 1999). Qualitative information on nesting effort in Alaska has
indicated apparent declines on the YKD (Kertell 1991, Flint and Herzog 1999) and the ACP
(Quakenbush et al. 2002, 2004).

Brood-rearing occurred in mid-late July near Barrow with ducklings from marked broods flight-
capable 36 days after hatch. Of 13 monitored broods near Barrow, females with broods
remained within 700m of their nests up to 35 days post-hatch with broods being found most
often on ponds and canals with emergent Arctophila fulva (Quakenbush et al. 2004).

Survival and Recruitment

Survival estimates (% + SE) for adult male (0.87 + 0.06, 0.76 + 0.05) and adult female Steller’s
eider (0.95 + 0.06, 0.83 £+ 0.02) banded at Izembek Lagoon declined over the periods studied
(1975-1981, 1991-1997) (Flint et al. 2000). Steller’s eider recruitment rates are unknown
(USFWS 2002b).

Seasonal Distribution Patterns

Spring Migration

In the spring, Steller’s eiders form large flocks along the north side of the Alaska Peninsula and
generally move east and north. Spring migration usually includes movement along the coast,
although birds may take shortcuts across large water bodies such as Bristol Bay and Kotzebue
Sound. Steller’s eiders show strong site fidelity for certain habitats during migration, where they
congregate in large numbers to feed before continuing their northward migration.  Steller’s
eiders show strong fidelity to several areas along the southeastern Bering Sea/Bristol Bay
coastline. These areas include: Bechevin Bay, Morzhovoi Bay, Izembek Lagoon, Nelson
Lagoon/Port Moller Complex, Cape Seniavin, Seal Islands, Port Heiden, Cinder River-Hook
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Lagoon area, Ugashik Bay, Egegik Bay, Kulukak Bay, Togiak Bay, Nanwak Bay, Kuskokwim
Bay, Goodnews Bay, and the south side of Nunivak Island.

Steller’s eiders are paired within flocks when they arrive on the Arctic Coastal Plain near
Barrow, typically from early to mid-June (Quakenbush et al. 2004). This time-frame is likely
two weeks earlier on the YKD (Flint and Herzog 1999).

Breeding Distribution

The historical breeding range of the Alaskan nesting population of Steller’s eiders is not clear
(USFWS 2002a). The historical nesting range may have extended discontinuously from the
eastern Aleutian Islands to the western and northern Alaskan coasts, possibly east as far as the
Canadian border. More recently, nesting occurs in two general areas—the Arctic Coastal Plain
and the Yukon-Kuskokwim Delta (YKD). Currently, Steller’s eiders nest in relatively low
numbers on the Alaskan Arctic Coastal Plain from Point Lay east to Prudhoe Bay and in
extremely low numbers on the YKD. Female Steller’s eiders, like females of many other
waterfowl species, likely have strong fidelity to nesting areas and return to the same nesting site
or vicinity every year.

Post-breeding Distribution, Fall Migration, and Molting

Departure from the ACP to molting areas is poorly documented, but males probably begin
departing as early as late June, followed by non- and failed nesting females presumably from late
July — late August, and finally successful females and fledged young. The timing of departure
and arrival of Steller’s eiders at known staging points within their range was well documented by
historical observation, but until the advent of satellite technology, little was known of how
Steller’s eiders used marine waters during their late summer and fall migration.

From about 2000 through 2003, several Steller’s eiders from the Alaskan nesting population
were instrumented with satellite transmitters while they were on nesting areas near Barrow.
Subsequent tracking through the summer and fall indicated that Steller’s eiders from the Alaskan
nesting population ranged as far west as the Russian Arctic coastline before gathering at known
molting areas in bays along the coast of the southeastern Bering Sea (P. Martin in prep.).

In late summer and fall, large numbers of Steller’s eiders from the Russian-Pacific and Alaskan
populations gather to molt in a few lagoons on the north side of the Alaska Peninsula. Fewer
numbers of eiders also apparently molt farther north in Kuskokwim Bay and near the southern
tip of the Kamchatka Peninsula and the Commander Islands in the western Bering Sea (USFWS
2002a). High fidelity to molting areas as well as mixing of Russian-Pacific and Alaskan
populations has been documented for Steller’s eiders molting at [zembek and Nelson Lagoons
(Dau et al. 2000, Flint et al. 2000). Arrival of Steller’s eiders to Nelson Lagoon varied annually
and is probably related to sex, age, and reproductive status with sub-adults arriving first (peak =
4 August), followed by adult males (11 August), adult females (27 September), and young (27
September) (Petersen 1981).

Several Steller’s eider molting areas in Alaska were designated as critical habitat on 6 February
2001 (USFWS 2001a).
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Winter Distribution

Following the molt in Alaska most Steller’s eiders disperse from major molting areas to other
parts of the Alaska Peninsula and Aleutian Islands. Winter ice formation often temporarily
forces birds out of shallow protected areas such as Izembek and Nelson lagoons. During the
winter, Steller’s eiders congregate in select near-shore waters throughout the Alaska Peninsula
and the Aleutian Islands, around Nunivak Island, the Pribilof Islands, the Kodiak Archipelago,
and in Kachemak Bay. Although overall abundance in specific wintering areas on the south side
of the Alaska Peninsula may depend on ice conditions along the north side of the Alaska
Peninsula, Steller’s eiders show strong fidelity to specific wintering areas on the south side, with
some birds occupying these areas during winter regardless of conditions on the north side. The
Alaska wintering Steller’s eiders concentrate in large flocks along the southwestern Alaska coast
in spring (Larned 2002).

Population Structure

It seems reasonable to assume that based on the high probability for site fidelity by nesting
females and the distance between breeding populations on the YKD and the ACP (805 km/500
miles), the Alaska breeding population of Steller’s eiders may represent two predominantly
genetically isolated sub-populations with limited maternal gene flow between sub-populations.

Recent work by Pearce et al. (2005) provides evidence that there is little genetic divergence
among breeding populations of Steller’s eiders using either traditional F-statistics or Bayesian
clustering methods. These authors suggested there was some evidence for a greater level of
dispersal by males compared to females. Evidence suggests that Russian-Atlantic, Russian-
Pacific, and Alaskan breeding populations overlap during winter in both Norway and Alaska
(Dau et al. 2000, Pearce et al. 2005, Petersen et al. 2006). Thus, as breeding populations share
wintering areas, where pair formation is believed to occur, males may pair with females that
have fidelity to a certain nesting area. Thus, some males may be in different breeding areas from
year to year.

Food Habits and Bioenergetics

Steller’s eiders are shallow-diving sea ducks that mostly feed in shallow water near shore, but
they sometimes gather in small flocks over deeper waters. Steller’s eiders are mostly a near-
shore species that employ a variety of foraging strategies that include diving to a maximum
depth of about 9m (30ft) and gleaning from the surface of water, plants, and mud (USFWS
2002b). Steller’s eiders food in freshwater nesting areas is believed to be mostly the relatively
large, benthic larvae of the Chironomid midge common in arctic tundra ponds. During the fall
and winter, Steller’s eiders opportunistically forage on a variety of invertebrates that are found in
near-shore marine waters. Mussels comprise much of their diet in some molting lagoons.

Steller’s eiders winter at northern latitudes. They use coastal habitats that are subject to extreme
weather (cold, winds, wave action) and short day length. As they cannot forage during periods of
darkness, they must optimize foraging opportunities by concentrating on high-energy foods. As
daily energy demands may approach energy intake, Steller’s eiders are believed to spend the
winter near the limits of their energetic threshold (Goudie and Ankney 1986), with little ability to
accumulate stored energy reserves. A lack of stored energy reserves necessitates that eiders
continue to feed upon reaching their nesting areas and initiating egg-laying. Female Steller’s
eiders continue to feed during incubation.
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Steller’s eiders are vulnerable to perturbations within their winter or molting habitats. If they are
disturbed from a preferred wintering area, the area the eiders are displaced to may be of lesser
quality due to decreased protection from wind, cold, wave action or provide less opportunity for
obtaining high-energy prey. Similarly, as feather replacement is an energetically demanding
period, eiders must focus on obtaining high-energy foods in an area where they are flightless and
vulnerable to predation. If disturbed at or displaced from primary molting areas, eiders may
experience decreased survivorship. No Steller’s eiders molting or wintering areas are found in
the action area.

Predators

Predators of Steller’s eiders include snowy owls, short-eared owls, peregrine falcons, gyrfalcons,
pomarine and long-tailed jaegers, rough-legged hawks, common ravens, glaucous gulls, arctic
fox, and red fox. Owls, falcons, and hawks kill mostly ducklings and adult eiders, while gulls,
ravens and jeagers prey on eggs and ducklings. Foxes will eat any eggs, ducklings, or nesting
females they can acquire.

Man must also be considered a Steller’s eider predator. Sport and subsistence hunting of
Steller’s eiders is prohibited in the United States, but small numbers of Steller’s eiders continue
to be killed with firearms (USFWS 2002c¢).

Population Status

Population Variability

Variability in the abundance of the Alaskan breeding population of Steller’s eiders is not well
understood. The sampling errors around population estimates are large enough to obscure large
annual population fluctuations, but ground surveys in the Barrow area suggest that the local
breeding populations there fluctuate substantially, with no Steller’s eiders nesting during some
years (Quakenbush et al. 1995, Quakenbush 1999).

Population Stability

The population of Steller’s eiders molting and wintering along the Alaska Peninsula appears to
be declining (USFWS 1999, 2002a). Long-lived species like Steller’s eiders typically do not
have highly variable populations and mortality factors may be undermining their ability to
maintain a stable population. The 2005 Steller’s eider spring migration survey estimate of 79,022
was 6% below the long-term average (84,458) (Larned 2005). For the same year, larger declines
in Steller’s eider estimates were documented during the spring (22.3%; n =41,095) and fall
(50%; n =36,373) emperor goose (Chen canagica) aerial surveys, respectively (Dau and Mallek
2005, Mallek and Dau 2005).

The causes of decline could be varied and are largely unknown, but if the cause of the decline is
within the marine environment, it is reasonable to conclude that the Alaska and Russia nesting
populations are being affected similarly because a large portion of the Russian population
winters with the Alaskan population.
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Endangered Species Act Status of the Steller’s Eider

The Steller’s eider was petitioned in December 1990 to be listed as endangered under the
Endangered Species Act. Listing range-wide did not appear to be warranted given the relatively
large number (~138,000) of Steller’s eiders observed on the wintering area(s) in southwest
Alaska. However, the Alaskan breeding population was listed as threatened on 11 June 1997
based on an apparent contraction of the species’ breeding range in Alaska and due to a perceived
increase in its vulnerability to extirpation (USFWS 1997).

Reasons for Listing

The Alaska nesting population of Steller’s eiders was listed because of (1) its recognition as a
distinct vertebrate population segment, (2) a substantial decrease in the species’ nesting range in
Alaska, (3) a reduction in the number of Steller’s eiders nesting in Alaska, and (4) the
vulnerability of the remaining breeding population to extirpation. Specific reasons the FWS
listed the Alaskan nesting population are:

Habitat Loss. The direct and indirect effects of future oil and gas development within the
National Petroleum Reserve-Alaska, and future village expansion (e.g., at Barrow), were cited as
potential threats to the Steller’s eider. Within the marine distribution of Steller’s eiders,
perceived threats include marine transport, commercial fishing, and environmental pollutants.

Hunting. Although not cited as a cause in the decline of Steller’s eiders, the take of this species
by subsistence hunters was cited as a threat to the population of Steller’s eiders near Barrow in
the final rule. Steller’s eiders from the Alaska population are known to use marine waters off the
Russian coast suggesting that Steller’s eiders from the Alaska population could possibly be shot
in Russia. Hunters from four Russian villages are reported to have shot from 3,000 to 4,500
Steller’s eiders annually in the 1990’s (Syroechkovski and Zockler 1997).

Predation. Increased predation by arctic foxes (Alopex lagopus) resulting from the concurrent
crash of goose populations is cited as a possible contributing factor to the decline of the Steller’s
eider on the Yukon-Kuskokwim Delta (YKD). The potential for increased predation near
villages resulting from the villages’ associated gull and raven populations was also cited as a
potential threat to this species.

Lead Poisoning. The presence of lead shot in the nesting environment on the YKD was cited as
a continuing potential threat to the Steller’s eider. Regulations requiring the use of non-toxic
shot for hunting waterfowl, cranes, and snipe in Alaska were implemented during the 1991-1992
migratory bird-hunting season (USFWS 1991). Local problems with lead in the Arctic still exist,
particularly in areas where lead shot was or still is widely used for hunting. Lead pellets will
continue to be eaten by birds as long as they remain in the environment. Effects of lead
poisoning are apparent in some birds, such as the Steller’s eider in Alaska (AMAP 2002).

Ecosystem Change. The Service cites direct and indirect changes in the marine ecosystem
caused by increasing populations of Pacific walrus, gray whale, and sea otter, as potential causes
of the decline of Steller’s eiders (USFWS 1997). Subsequent declines in sea otter populations
(USFWS 2000a) and continuing declines in Steller’s eider populations suggest that otters were
not responsible for a decline in eider numbers. In addition, changes in the commercial fishing
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industry were also cited as perhaps causing a change in the marine ecosystem with possible
effects upon eiders. However, the FWS (2002c¢) is unaware of any link between changes in the
marine environment and contraction of the eider’s breeding range in Alaska.

Overall, one or more of these factors/threats could reduce survivorship and/or recruitment and,
over time, be the underlying cause of Steller’s eider decline.

Range-wide Population Trend

Populations of Steller’s eiders molting and wintering along the Alaska Peninsula have declined
since the 1960s (Kertell 1991) and appear to be in continued decline (Flint et al. 2000, Larned
2004). The imprecision of breeding ground estimates precludes detection of any but the most
obvious population trends. However, if a marine-based threat is causing a decline in the world
population of Steller’s eiders, then it seems reasonable to conclude that the Alaska breeding
population may also be affected by such a threat.

Critical Habitat

Critical habitat was designated for the Steller’s eider on 10 January 2001 (USFWS 2001a).
Designated critical habitat includes the Yukon-Kuskokwim Delta nesting areas and the
Kuskokwim Shoals fall molting and spring staging area. Other critical habitat includes molting
and staging lagoons along the north coast of the Alaska Peninsula including the Seal Islands,
Nelson Lagoon and Port Moller, and Izembek Lagoon. The nesting area around Barrow and
specific wintering areas south of the Alaska Peninsula and in the Aleutian Islands are not
designated as critical habitat.

Steller’s Eiders in the Proposed Action Area

Steller’s eiders are currently found in relatively low numbers within the proposed action areas.
Although the historical range is believed to have once extended east past the Canadian border
(Quakenbush et al. 2002), the current Arctic Coastal Plain nesting population is apparently
centered near Barrow (Larned et al. 2001a, b, 2003).

Traditional Knowledge

Migratory field notes were collected at Kivalina, Alaska, during November 1997 (Georgette
2000). Kivalina is about 60 miles southeast of Point Hope, the southernmost point of the survey
area. A comment on the occurrence of Steller’s eiders at Point Hope was also made at Kivalina
(Georgette 2000). Traditional knowledge is that there are not too many Steller’s eiders around
Point Hope. According to traditional knowledge, Steller’s eiders come around Point Hope in
June and July (including males) and again in the fall (females and juveniles). Steller’s eiders
rounding Point Hope on their way to Alaska nesting areas near Barrow likely number in the
hundreds or low thousands, and are composed of the current Alaskan breeding population in
addition to unknown numbers of non-breeding birds that may occupy lagoons and near-shore
waters of the northeastern Chukchi and Beaufort seas.

Previous Studies

Williamson et al. (1966) listed Steller’s eiders as occurring in the Cape Thompson area 25 miles
southeast Point Hope during surveys for Project Chariot at Ogotoruk Creek. Steller’s eiders were
listed as occupying marine littoral, lacustrine, and beach environments in order of affinity. In
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this study, marine littoral waters extended seaward 2 miles from shore. Steller’s eiders were
listed as present from June 1 through October 4 and uncommon, but possibly breeding in the
area. It is not known if Steller’s eiders still nest in this area.

Johnson et al. (1992) reported on the use of Kasegaluk Lagoon by marine birds. Kasegaluk
Lagoon is in the eastern Chukchi Sea and adjacent to the proposed lease sale area. Three
sightings of 30 Steller’s eiders were mentioned in the report. The mean density of Steller’s
eiders occupying the Kasegaluk Lagoon survey area in 1991 was 0.04 (SD + 0.17) Steller’s
eiders per km®,

Perhaps the most important study relative to the proposed seismic surveys is the recent telemetry
tagging of Steller’s eiders (P. Martin in prep.). During this study, ten transponder tags were
implanted in breeding Steller’s eiders near Barrow and their movements tracked by satellite.
Steller’s eiders began leaving the Arctic Coastal Plain nesting areas on 23 June. After leaving
the ACP, there was considerable use of coastal marine waters from Wainwright to Dease Inlet,
and some use of coastal waters in the vicinity of Cape Beaufort (between Cape Lisburne and
Point Lay). At least eight individual Steller’s eiders were tracked from Point Barrow across the
Chukchi Sea to Siberia and back to Alaska.

Quakenbush et al. (2002) summarized the historical and present breeding season distribution of
Steller’s eider in Alaska to define the historical and recent breeding range on the Arctic Coastal
Plain, and determined the center of recent breeding abundance to be in the region of Barrow.

Aerial surveys were conducted in near-shore waters along barrier islands of the ACP from the
southern end of Kasegaluk Lagoon to the Canadian border and summarized sighting of Steller’s
eiders from 1999 through 2004 (Dau and Larned 2004). Steller’s eiders are apparently rare along
these coastal waters in June because only three Steller’s eiders are reported over the five years
summarized (Dau and Larned 2004).

The breeding biology of Steller’s eiders near Barrow is well documented. Quakenbush (2004)

studied the breeding biology of Steller’s eiders during a ten-year study near Barrow that
confirmed low survival and the effects of predation on broods.
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Biological Status of Spectacled Eider (Somateria fischeri)

Worldwide setting

The world population of spectacled eiders, based on winter surveys, is about 375,000 birds
(USFWS 2001b). The worldwide population consists of three breeding populations: Yukon-
Kuskokwim Delta (YKD), North Slope, and Arctic Russia (USFWS 1996, Petersen et al. 2000).

Breeding Populations

Arctic Russian Breeding Population

The spectacled eider nests along the coast of Arctic Russia, west to about the Lena River. Dau
and Kistchinski (1977) estimated the Indigirka River Delta (IRD) supported 17,000-18,000 pairs
and the remainder of the Siberian coastal habitat supported an estimated at 30,000-40,000 pairs
for a total Arctic Russia population estimate of 94,000-116,000. Population estimates in Arctic
Russia based on aerial surveys completed over a 3-year period was >140,000 and should be
considered a minimum estimate (Hodges and Eldridge 2001, Petersen et al. 2000). The Chaun,
Kolyma, Yana and Indigirka deltas in Siberia are considered to be high-density breeding
grounds. Even though Arctic Russia supports the largest known breeding population of
spectacled eiders, relatively little research has been conducted there (but see Kistchinski and
Flint 1974, Kondratyev and Zadorina 1992, Pearce et al. 1998a, 1998b).

Yukon-Kuskokwim Delta Breeding Population

Spectacled eiders breed discontinuously along the coast of Alaska from the Nushagak Peninsula
on Bristol Bay north to Barrow and east nearly to the Yukon border (USFWS 1999). From 1990
to 1992, the FWS estimated that 2,000 to 3,000 pairs nested on the YKD. The YKD is
considered a high-density breeding ground. In their review of published and unpublished
sources through 1975, Dau and Kistchinski (1977) estimated that the YKD supported as many as
50,000 spectacled eider pairs in an average year, but up to 70,000 pairs in a year of high
productivity. Using extrapolations of nest densities in various broadly defined habitat types, Dau
and Kistchinski (1977) estimated 47,740 nests on the YKD.

Using long-term monitoring of nesting plots at Onumtuk and Old Chevak on the YKD, Ely et al.
(1994) documented an 8% annual decline in spectacled eider nesting population. These authors
documented clutch size (4.66 + 0.07 eggs/clutch) and apparent nest success (55.1 + 7.2%) that
are within the range of values reported elsewhere. These authors suggested that local breeding
population of spectacled eiders exhibiting low productivity due to depredation primarily by
Arctic foxes could be extirpated at specific breeding areas.

Initiated in 1985, the YKD aerial survey provides an index to the breeding population for
spectacled eiders. The 18-year mean (1985-2005) for spectacled eiders is 2,552 (SD + 928) and
the population appears to be stable or increasing (+6.5%/yr) with the 2005 index of 4,170 birds
(Platte and Stehn 2005) which is somewhat lower than the estimate (4,541 uncorrected for nest
detection rate; 5,822 corrected) using ground plot samples of nests (Fischer et al., 2005). Over
the last 7 years adjusted for survey timing, the growth rate is lower (+1.6%/yr), but still
indicative of a stable or increasing population (Platte and Stehn, 2005).
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Arctic Coastal Plain Breeding Population

Spectacled eiders on the North Slope breed across the Alaskan Arctic Coastal Plain, east to about
the Canadian border. As many as a few thousand pairs might nest on the North Slope. Aerial
surveys of spectacled eiders conducted in summer June 2005 on the Arctic Coastal Plain resulted
in a population index of 7,820, which was above the 2004 index of 5,985 and the long-term
average of 6,916 (Larned et al. 2005). The 13-year trend has remained level, but the mean
annual population growth rate for the last 7 years was not significantly different than 1.0 (a
stable population = 1.00) (Larned et al. 2005). For 2005, one can extrapolate crude estimates of
relative contributions (%) for each of the breeding populations. Using North Slope (n = 7,820)
aerial survey estimates (Larned et al. 2005) and corrected YKD nest estimates from ground plots
(n = 5,822) (Platte and Stehn 2005) and dividing by the Arctic Russian population estimate of
146,000 (USFWS 1999), roughly 5.1% and 3.8% of the world spectacled eiders nested on the
North Slope and YKD, respectively (<2% if one considers estimates in Petersen et al. 1999).

This biological evaluation focuses on those spectacled eiders breeding on the Alaskan Arctic
Coastal Plain and molting along the Chukchi Sea coast.

Species Description

The spectacled eider is a large-bodied sea duck at 20 to 22 inches long. The adult male
spectacled eider has a green head with a long, sloping forehead and large, distinctive white-eye
patches, a black chest and a white back during the breeding season, but is mottled brown during
the late summer and fall molt. Juvenile males and adult females are brown with less distinct
spectacled eye patches.

Life History Strategy

Longevity

Few data are available on the overall longevity of spectacled eiders, but if similar to other eiders,
they would likely be long-lived.

Age to Maturity

Typical age at first breeding of wild spectacled eiders has not been determined but probably
occurs most often in the third year for females and the third or fourth year for males, coinciding
with the acquisition of definitive plumage (USFWS 1999). Wild and captive spectacled eiders
have been documented to breed as early as two years of age.

Reproductive Strategy

In general, population demography for this species and in particular breeding information (i.e.,
timing of pair formation and duration of pair bonds, timing of mating, male and female dispersal
rates, sex-specific estimates for natal, breeding, and molt-site fidelity, breeding propensity, non-
breeding component, duckling/brood and first-year survival, etc.) is poorly understood du