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A-1. Accidental Large Oil Spills
A-1.1. Large Spill Size, Source, and Oil-Type Assumptions

Table A-1 shows the general size categories, source of a large spill(s), type of oil, size of spill(s) in
bbl, and the total volume BOEM assumes in the analysis of oil-spill effects in Sections 4.2 through
4.4 and 4.7 of this DEIS for the Liberty Development and Production Plan.

A-1.2. OCS Large Oil-Spill Sizes

Large OCS spills have a minimum size, or threshold value, of 1,000 bbl, but the spill size could be
larger. Table A.1-1 shows the assumed large spill sizes used in the effects analysis of a large spill for
the proposed action.

The large OCS spill-size assumptions BOEM uses for a spill from the island and an offshore pipeline
leak are based on reported spills in the Gulf of Mexico and Pacific OCS because no large spills
(=1,000 bbl) have occurred on the Alaska or Atlantic OCS from oil and gas activities. BOEM uses the
median OCS spill size as the likely large spill size (Anderson, Mayes, and LaBelle, 2012) because it
is the most probable size for that spill-size category. The Gulf of Mexico and Pacific OCS data show
that a large spill most likely would be from a pipeline or a platform. The median size of a crude oil
spill >1,000 bbl from a pipeline on the OCS from 1996-2010 is 1,720 bbl, and the average is 2,771
bbl (Anderson, Mayes, and LaBelle, 2012). The median spill size for a platform on the OCS over the
entire record from 1964-2010, is 5,066 bbl, and the average is 395,500 bbl (Anderson, Mayes, and
LaBelle, 2012). Outliers such as the Deepwater Horizon (DWH) spill volume skew the average and
the average is not a useful statistical measure. For purposes of this analysis, BOEM uses the median
spill sizes for OCS pipelines and platforms, rounded to the nearest hundred shown below, as the
likely large spill sizes for an offshore pipeline leak and island spill in the proposed action. The large
OCS offshore pipeline spill size due to a rupture is based on the operator’s estimate of a worst-case
discharge from its pipeline, 3,979 bbl (Hilcorp, 2017), and rounded to the nearest hundred yielding
5,000 bbl.

Table A-1. Large OCS Spill-Size Assumptions in barrels.

OCS Offshore Pipeline Leak| OCS Offshore Pipeline Rupture OCS Island Spill

1,700 5,000 5,100

A-1.3. Onshore Large Oil Pipeline Spill Size

The U.S. Department of Transportation (USDOT), Office of Pipeline Safety Research and Special
Programs Administration keeps information about distribution and transmission accident and incident
data online (USDOT, 2015 a, b, ¢). The Hazardous Liquid Accident Data (2004-2013) was analyzed
to estimate crude-oil spills >1,000 bbl for onshore pipelines. The Pipeline and Hazardous Materials
Safety Administration (PHMSA) hazardous liquid incident database covering a fixed period of time
was filtered by commodity type and spill volume to obtain a subset of data specific to crude oil
pipeline systems. Summary statistics were generated for the 74 crude oil spills >1,000 bbl identified.
The median crude oil-spill size is 2,540 bbl and the average is 5,325 bbl. For purposes of analysis,
BOEM uses the median spill size as the likely spill size for the analysis of a large onshore pipeline
spill from the Proposed Action. The median spill size is rounded to the nearest hundred, resulting in
an estimate of 2,500 bbl.

A-1.4. Source and Type of Large Oil Spills

The source is considered the place from which a large oil spill could originate. For the Proposed
Action, the sources of large spills are divided into the island, offshore pipeline, and onshore pipeline.
Island sources include spills from wells or from equipment located on the island such as diesel fuel
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tanks. Large offshore pipeline spills include spills from the offshore pipeline to the shore. Large
onshore pipeline spills include spills from shore to Pump Station 1.

The types of oil spilled from island spills are assumed to be crude oil or diesel oil. Large onshore and
offshore pipeline spills are assumed to be crude oil.

The type of crude oil used in this analysis is Liberty crude oil. Hilcorp provided average reservoir
fluid property data from a flow test taken at the Liberty #1 well (Hilcorp 2015 DPP Section 4.2.2).
The API (American Petroleum Institute) gravity is a measure of how heavy or light the oil is
compared to water. The average API gravity of Liberty crude oil is 24° to 27° API (Hilcorp 2015
DPP Section 4.2.2). SL Ross Environmental Research Ltd. performed simulated weathering
experiments and physical property analyses of Liberty crude oil (SL Ross 1998). SL Ross 1998
contains the laboratory data used in the weathering calculations detailed in Tables A.1-2 through A.1-
5. SL Ross Environmental Research Ltd. also conducted an assessment of the behavior of Liberty
crude oil if released into the environment from a spill (SL Ross, 2000).

The type of diesel oil used in this analysis is ultra low sulfur diesel (ULSD) as Hilcorp states that it
will be using ULSD during operations (Hilcorp 2015 DPP Table 8-2). A comparable ULSD from
Norway’s Esso Slagen Refinery is used in BOEM’s oil weathering analysis (SEA Consulting Group
and SINTEF 2015). The ULSD sample taken from the Esso Slagen Refinery and analyzed by SEA
and SINTEF has an API gravity of 38° and has EN 590 specification (SEA Consulting Group and
SINTEF 2015). It was chosen to be representative for the diesel oil weathering simulations used in
this analysis shown in Tables A.1-6 though A.1-8. Further, a product specification sheet by Petro Star
Inc., an Alaska refinery and fuel marketing company, has information on Arctic Grade ULSD
(Petrostar, 2016).

A-1.5. Historical Loss of Well-Control Incidents on the OCS and North
Sea

USDOI, BOEMRE (2011; Appendix B; Table B-1), USDOI, BOEM, (2012a; Figure 4.3.3-1.),
Bureau of Land Management (USDOI, BLM) (2012; Appendix G), IAOGP (2010), Bercha Group
Inc. (2014a) and Ji, Johnson, and Wikel (2014) detail the loss of well control (LOWC) incidents on
the OCS and/or North Sea, and discuss the analysis of their frequencies. The loss of well control
occurrence frequencies, per well, are on the order of 102 to 10°°. The occurrence frequencies depend
upon the operation or activity, whether the LOWC was a blowout or well release, and whether there
was oil spilled.

In general, historical data show that LOWC events escalating into blowouts and resulting in oil spills
are infrequent and that those resulting in large accidental oil spills are even rarer events (Anderson,
Mayes, and LaBelle, 2012; Bercha, 2014a, Izon et al. 2007, Ji, Johnson, and Wikel, 2014; Robertson
et al., 2013; USDOI, BOEMRE, 2011; USDOI, BOEM, 2016). From 1964 to 2010 there were 283
well control incidents, 61 of which resulted in crude or condensate spills (USDOI, BOEM, 2012a;
Table 4.3.3 1). From 1971 to 2010, fewer than 50 well control incidents occurred. Excluding the
volume from the DWH spill, the total spilled volume was less than 2,000 bbl of crude or condensate.
The largest of the 1971-2010 spills—other than the DWH event—being 350 bbl. The DWH event
was the only VLOS to occur between 1971 and 2010 (USDOI, BOEM, 2012a). During that same
time period, more than 41,800 wells were drilled on the OCS and almost 16 Bbbl of oil were
produced.

From 1971-2010 Industry drilled 223 exploration wells in the Pacific OCS, 46 in the Atlantic OCS,
15,138 in the Gulf of Mexico OCS, and 84 in the Alaska OCS, for a total of 15,491 exploration wells.
During this period, there were 77 well control incidents associated with exploration drilling. Of those
77 well control incidents, 14 (18%) resulted in oil spills ranging from 0.5 bbl to 200 bbl, for a total
354 bbl, excluding the estimated volume from the DWH spill. These statistics show that, while
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approximately 15,000 exploration wells were drilled, there were a total of 15 loss-of-well-control
events that resulted in a spill of any size: 14 were small spills and one was a large spill (=1,000 bbl)
that resulted in a blowout. That one large/very large spill was the DWH.

From 1980 — 2011, Industry drilled 745 development wells in the Pacific OCS, 19,275 in the Gulf of
Mexico OCS, and 9,174 in the North Sea. There were a total of 61 LOWC events during the drilling
of the 29,194 development wells. From 1980 — 2011, Industry operated 7,674 producing wells in the
Pacific OCS, 197,721 in the Gulf of Mexico OCS, and 59,137 in the North Sea. There were a total of
111 LOWC events during production and well intervention activities from the 264,532 wells (Bercha
2014).

The risk of an unlikely or rare event, such as a loss of well control incident, is determined using the
best available historical data. The 2012-2017 Five-Year Program Final PEIS (USDOI, BOEM, 2012a)
provides a detailed discussion of the OCS well control incidents and risk factors that could contribute
to a long duration LOWC event. Risk factors include geologic formation and hazards; water depth
and hazards, geographic location (including water depth); well design and integrity; loss of well
control prevention and intervention; scale and expansion; human error; containment capability;
response capability; oil types and weathering/fate; and specific regional geographic considerations,
including oceanography and meteorology.

Quantifying the frequency of VLOSs from a loss of well control event is challenging as relatively few
large oil spills that can serve as benchmarks have occurred on the OCS (Scarlett et al., 2011). Based
on an analysis of this historic data from both the 1971-2010 (the modern regulatory era) and the 1964-
1971 time frames, the frequency of a loss of well control occurring and resulting in a VLOS of
different volumes was determined (USDOI, BOEM, 2016, Figure 3.3-1). This analysis, which is set
forth in the 2017-2022 Five-Year Program Draft PEIS, was used to calculate the frequency (per well)
of a spill exceeding 4,610,000 bbl, which is the VLOS volume assumed in this DEIS.

A-2. Behavior and Fate of Crude Oils

There are scientific laboratory data and field information from accidental and research oil spills about
the behavior and fate of crude oils. BOEM discusses the background information on the fate and
behavior of oil in Arctic environments and its behavior and persistence properties along various types
of shorelines. BOEM also makes several estimates about environmental parameters to perform
modeling simulations of oil weathering that are specific to the large spills BOEM estimates for
analysis purposes.

A-2.1. Generalized Processes Affecting the Fate and Behavior of Oil

Several processes alter the chemical and physical characteristics and toxicity of spilled oil.
Collectively, these processes are referred to as weathering or aging of the oil. The major oil
weathering processes are spreading, evaporation, dispersion, dissolution, emulsification, microbial
degradation, photochemical oxidation, and sedimentation to the seafloor or stranding on the shoreline
(Payne et al., 1987; Boehm, 1987; Lehr, 2001).

Along with the physical oceanography and meteorology, weathering processes determine the oil’s
fate in the environment. Potter et al. (2012), Dickins (2011), and Lee et al. (2011) reviewed the state
of fate and behavior of oil in ice and documented the relevant studies; some of which were detailed in
the USDOI, MMS (2007) Lease Sale 193 FEIS, Appendix A, 2.1. Collectively, 40 years of research
underpin the available science on fate and behavior of oil in open water and ice.

Behavior and Fate of Crude Oils A-3



Liberty Development and Production Plan Draft EIS Appendix A

A-2.1.1. Shoreline Type, Oil Behavior, and Persistence

A new shorezone analysis was completed in 2014 and BOEM compiled the new Environmental
Sensitivity Information (ESI) for each of the land segments along the northern coast of Alaska
(Harper and Morris, 2014). For each land segment, the percentage of each ESI type by length is
shown in Table A.1-9. In general, the higher the ESI number, the longer the oil is estimated to persist
in that type of substrate.

A-2.2. Oil Spill Persistence

How long an oil spill persists on water or on the shoreline can vary widely, depending on the size of
the oil spill and the environmental conditions at the time of the spill, and the substrate of the
shoreline.

A-2.3. Assumptions about Oil-Spill Weathering

To run the oil weathering model (OWM) using a consistent framework, several assumptions are made
regarding the type of oil, the size of the spill, the environmental conditions, and the location of the
spill. The following assumptions are used to estimate weathering of a large oil spill:

e The weathering of crude oil is based on laboratory weathering data of a Liberty crude oil
sample (SL Ross, 1998)

o The weathering of diesel oil is based on laboratory weathering data of an ULSD sample
from a Norweigen Refinery (SEA and Sintef, 2015) that serves as a correlative for Arctic
Grade ULSD

o The size of the large diesel fuel spill from the island is 5,100 bbl; See Section A-1.1
o The sizes of the small diesel fuel spills modeled are 3 bbl and 200 bbl.

e The sizes of the large crude oil spills are 1,700 bbl (pipeline leak), 5,000 bbl (pipeline
rupture), and 5,100 (island spill); See Section A-1.1 Large Spill Size, Source, and Oil-

Type
e There is no reduction in the size of spill due to cleanup; instead cleanup is considered
separately as either mitigation or disturbance

o The wind, wave, water temperature, and ice conditions are as described
o The spill is a surface spill or a spill from the buried pipeline that reaches the water surface
quickly

e Meltout spills occur into 50% ice cover

o The properties predicted by the OWM are those of the thickest part of the slick

e The spill occurs as an instantaneous spill over a short period of time

e The oil spill persists for up to 30 days in open water or in ice

o The fate and behavior are as modeled (Table A.1-2 through A.1-8)
Uncertainties exist, such as:

e The actual size of an oil spill or spills, should they occur

e The location of the spill

e Wind, current, wave, and ice conditions at the time of a possible oil spill

e The crude or diesel properties at the time of a possible spill
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A-2.4. Modeling Simulations of Oil Weathering

To judge the effect of a large oil spill, BOEM estimates information regarding how much oil
evaporates, how much oil is dispersed, and how much oil remains after a certain time period. BOEM
derives the weathering estimates of Liberty crude oil and diesel fuel from modeling results using the
SINTEF Oil Weathering Model (OWM) Version 4.0 (Reed et al., 2015) for up to 30 days.

BOEM simulates two general scenarios: one in which the oil spills into open water and one in which
the oil freezes into the ice and melts out into 50% ice cover. BOEM assumes that open water
conditions can exist within the proposed action area between July and October (See 2017 Liberty
DEIS Section 3.1.2.4). BOEM assumes that meltout can occur from June through July (See 2017
Liberty DEIS Section 3.1.2.1). BOEM models both the open water and meltout spills as
instantaneous. Although different amounts of oil could melt out at different times, BOEM took the
conservative approach, which was to assume all the oil was released at the same time.

A-3. Estimates of Where a Large Offshore Oil Spill May Go

BOEM studies how and where large offshore spills move by using an oil-spill trajectory model with
the capability of assessing the probability of oil-spill contact to resource areas, known as the Oil-Spill
Risk Analysis (OSRA) model (Smith et al., 1982; Ji, Johnson, and Li, 2011). The “Large” oil spill
means spills with a threshold size of > 1,000 bbl. This model analyzes the likely paths of over tens of
thousands of simulated oil spill trajectories in relation to biological, physical, and sociocultural
resources. The trajectory is driven by the wind, sea ice, and current data from a coupled ocean-ice
model. The locations of resource areas, including sociocultural resource areas, barrier islands, and the
coast within the model study area, are used by OSRA to tabulate the percent chance of oil-spill
contact to these areas. A full report is found within Li, Crowley and Johnson (In Preparation).

A-3.1. Inputs to the Oil-Spill-Trajectory Model

There are several inputs necessary to run the oil-spill-trajectory model and to assess the probability of
oil-spill contact to environmental resource areas, boundary segments, land segments, and grouped
land segments including the following:

e Study area

o Arctic seasons

¢ Location of the coastline

e [ocation of environmental resource areas

e Location of land segments and grouped land segments

e [ocation of boundary segments

e [ocation of facility

e [ocation of pipelines and transportation assumptions

e Current and ice information from a general circulation model

e Wind information

A-3.1.1. Study Area and Boundary Segments

Map A-1 (Maps are found in section A.1, Tables and Maps) shows the study area used in the oil-spill-
trajectory analysis. It extends from 174 ° E to 130° W and 66 ° N to 75° N. The OSRA model has a
resolution of 0.6 km by 0.6 km and a total of 6 million grid cells in the study area. The study area is
formed by 40 offshore boundary segments and the Beaufort (United States and Canada) and Chukchi
seas (United States and Russia) coastline. The boundary segments are vulnerable to spills in both
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Arctic summer and winter. The study area is chosen to be large enough to allow most trajectories of
hypothetical oil spills to develop without contacting the boundary segments through as long as 360
days.

A-3.1.2. Trajectory Analysis Periods

The OSRA model launches a hypothetical oil-spill trajectory from a hypothetical location called a
launch point (described in detail in Section 3.1.5) starting on day 1 in 1986, and it continuously
launches the trajectory every other day for a total of 18 years (1986-2004). Therefore, a total of 3,240
trajectories are launched over this time period. The trajectories are driven by the three-hourly wind,
current and ice data from a coupled ocean-ice model with 20 years (1985-2005) of simulation
(described in detail in section 3.1.6; Curchitser et al., 2013), and are computed on an hourly basis.
Note that data from 1985 are not used in the trajectory analysis because they do not start on

January 1%

BOEM defines three time periods for the trajectory analysis of large oil spills. These periods are the
months when trajectories are started and the chance of contact is tabulated. BOEM calls these three
periods annual, summer, and winter. Shown below are the three time periods that trajectories were
started and the months that make them up.

Project Area Annual Summer Winter

Proposed Action Area January-December July 1-September 30 October 1-June 30

The annual period is from January 1 to December 31. The summer period is from July 1 through
September 30 and generally represents open water or Arctic summer. The winter period is from
October 1 through June 30 and represents ice cover or Arctic winter. The choice of this seasonal
division was based on meteorological, climatological, and biological cycles and consultation with
Alaska OCS Region analysts.

A-3.1.3. Locations of Environmental Resource Areas

Environmental resource areas (ERAs) represent spatial and temporal areas of social, economic, or
biological resources or resource areas. BOEM, Alaska OCS Region analysts designate these ERAs.
The analysts work with specialists in other federal and state agencies, academia and various
stakeholders who provide information about these resources. The analysts also designate in which
months these ERAs are vulnerable to spills, meaning the time period those resources occupy or use
that spatial location. For example, birds migrate and may be there only from May to October.

There are 124 ERAs. Maps A-2a, A-2b, A-2¢, A-2d, A-2e, A-2f and A-2g show the location of the
124 ERAs. These resource areas represent concentrations of wildlife, habitat, subsistence-hunting
areas, and subsurface habitats within the OSRA study area. The names or abbreviations of the ERAs
and the general resource they represent are shown in Table A.1-1. Information regarding the general
and specific ERAs for lower trophic resources, fish, birds, marine mammals, whales, and subsistence
resources is found in Tables A.1-3, 4, 5, 6, 7, and 8§, respectively. Terrestrial mammals are not
represented by ERAs but are represented by Grouped Land Segments (GLSs) shown in Table A.1-17
and discussed below. BOEM also includes Land as an additional environmental resource area (ERA).
Land is the entire study area coastline and is made up of all the individual land segments (LSs) 1
through 146, which are described below.

A-3.1.4. Location of Land Segments and Grouped Land Segments

The coastline was further analyzed by dividing the Chukchi (United States and Russia) and Beaufort
(United States and Canada) seas coastline into 146 LSs. Some LSs were added together to form larger
geographic areas and were called GLSs.
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The LS identification numbers (IDs) and the geographic place names within the LS are shown in
Table A.1-11. Maps A-3a, A-3b, and A-3c show the location of these 146 LSs. Land segments are
vulnerable to spills in both Arctic summer and winter. The GLSs, their names, and the individual LSs
that make them up are shown in Table A.1-12. Maps A-4a, A-4b, and A-4c show the location of these
53 GLSs. Grouped land segments are vulnerable to spills based on the time periods shown in Table
A.1-19.

A-3.1.5. Location of Proposed Hypothetical Launch Areas

Map A-5 shows the locations of the hypothetical island launch area (LA) and the hypothetical
offshore pipeline LA where a large oil spill could originate from if it were to occur. BOEM used
operator submitted GIS information for the pipeline route and island to estimate launch points from
the launch areas. The Liberty Island LA, herein referred to as “LI1”, consists of 4 launch points
representing the approximated midpoints of the four sides of the island. The pipeline LA, herein
referred to as “PL”, consists of 6 equally spaced launch points along the offshore pipeline route from
the island to the shore. Map A-6 shows a zoomed in view of Map A-5 along with the launch points
that make up the launch areas LI and PL.

A total of 3240 trajectories were simulated from each of 10 launch points over the 18 years of wind,
current and ice data, for a total of 32400 trajectories. The results of the trajectory simulations from the
4 island launch points were averaged and are labeled as LI in the conditional and combined
probability tables (See Tables A.2.1-56). The results of the trajectory simulations from the 6 pipeline
launch points were averaged and are labeled as PL in the conditional and combined probability tables
(See Tables A.2.1-56).

A-3.1.6. Ocean Current and Ice Information from a General Circulation
Model

BOEM uses the results from a new coupled ice-ocean general circulation model to simulate oil-spill
trajectories. The wind-driven and density-induced ocean-flow fields and the ice-motion fields are
simulated using a three-dimensional, coupled, ice-ocean hydrodynamic model (Curchitser et al.,
2013). The model is based on the Regional Ocean Modeling System (ROMS) (Shcheptkin and
McWilliams, 2005). The ROMS has been coupled to a sea ice model (Budgell, 2005), which consists
of elastic-viscous-plastic rheology (Hunke and Dukowics, 1997; Hunke, 2001) and the Mellor and
Kantha (1989) thermodynamics. This model simulates flow properties and sea-ice evolution for the
Arctic with enhanced resolution (Skm) in the Chukchi and Beaufort seas during the years 1985-2005.
The sea ice model was adapted to represent landfast ice, which occurs on the Chukchi Sea coast. The
coupled ocean-ice model uses six-hourly CORE?2 forcing files (Large and Yeager, 2009), including
winds, air temperature, air pressure and humidity, plus daily solar radiation to compute the
momentum, heat and salt fluxes. Comparison of model results with observation shows significant
skill in the model capability to reproduce observed circulation and sea ice patterns in the Beaufort and
Chukchi seas (Curchitser et al., 2013).

A-3.1.7. Wind Information

BOEM uses the reanalysis (1986-2004) wind fields provided by Curchitser et al. (2013). The wind
data are from CORE2 (Large and Yeager, 2009) and was interpolated to the coupled ocean model
grid at three-hourly intervals.

A-3.1.8. Large Oil-Spill-Release Scenario

For purposes of this trajectory simulation, all spills occur instantaneously. For each trajectory
simulation, the start time for the first trajectory was the first day of the season (winter or summer) of
the first year of wind data (1986) at 6 a.m. Greenwich Mean Time (GMT). The summer season
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consists of July 1-September 30, and the winter season is October 1-June 30. Each subsequent
trajectory was started every 2 days at 6 a.m. GMT.

A-3.2. Oil-Spill-Trajectory Model Assumptions
The oil-spill-trajectory model assumptions are as follows:

e Large oil spills occur at the gravel island or along the pipeline route
e Produced oil is transported through the pipeline
e A large oil spill reaches the water surface

e Large oil spills persist long enough for trajectory modeling for up to 360 days if they are
encapsulated in ice and melt out

e A large oil spill encapsulated in the landfast ice does not move until the ice moves or it
melts out

e Large oil spills occur and move without consideration of weathering. The oil spills are
simulated each as a point with no mass or volume. The weathering of the oil is estimated
separately in the stand-alone SINTEF OWM model

e Large oil spills occur and move without any cleanup. The model does not simulate cleanup
scenarios. The oil-spill trajectories move assuming booms and skimmers are not used and
no other response action is taken. Large oil spills stop when they contact the mainland
coastline, but not the offshore barrier islands in Stefansson Sound

Uncertainties exist, such as:

e The actual size of the large oil spill or spills, should they occur

e Whether the large spill reaches the water

e Whether the large spill is instantaneous or a long-term leak

e The wind, current, and ice conditions at the time of a possible large oil spill
e How effective response or cleanup is

e The characteristics of crude or diesel oil at the time of the large spill

e How Liberty crude or ultra low-sulfur diesel oil will spread

e Whether or not development and production occurs
A-3.3. Oil-Spill-Trajectory Simulation

The trajectory-simulation portion of the OSRA model consists of many hypothetical oil-spill
trajectories that collectively represent the mean surface transport and the variability of the surface
transport as a function of time and space. The trajectories represent the Lagrangian motion that a
particle on the surface might take under given wind, ice, and ocean-current conditions. Thousands of
trajectories are simulated to give a statistical representation, over time and space, of possible transport
under the range of wind, ice, and ocean-current conditions that exist in the OSRA study area.

Trajectories are constructed to produce an oil-transport vector. For cases where the ice concentration
is below 80%, each trajectory is constructed using vector addition of the ocean current field and 3.5%
of the instantaneous wind field—a method based on work done by Huang and Monastero (1982),
Smith et al. (1982), and Stolzenbach et al. (1977). For cases where the ice concentration is 80% or
greater, the model ice velocity is used to transport the oil. Equations 1 and 2 show the components of
motion that are simulated and used to describe the oil transport for each trajectory:

1. Uoil = Ucurrent +0.035 Uwind or
2. Uoil = Uice
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Where:

U, = oil drift vector

ULcurrent = current vector (when ice concentration is <80%)
Uswing = wind speed at 10 m above the sea surface

Uice = ice vector (when ice concentration is > 80%)

The wind-drift factor was estimated to be 0.035, with a variable drift angle ranging from 0°-25°
clockwise. The drift angle was computed as a function of wind speed according to the formula in
Samuels, Huang, and Amstutz (1982). The drift angle is inversely related to wind speed.

The trajectories age while they are in the water and/or on the ice. For each day that the hypothetical
spill is in the water, the spill ages—up to a total of 360 days. While the spill is in the ice (= 80%
concentration), the aging process is suspended. The maximum time allowed for the transport of oil in
the ice is 360 days, after which the trajectory is terminated. After coming out of the ice, that is
melting into open water, the trajectory ages to a maximum of 30 days.

A-3.4. Results of the Oil-Spill-Trajectory Model

A-3.4.1. Conditional Probabilities: Definition and Application

The chance that a large oil spill will contact a specific ERA, LS, GLS, or BS within a given time of
travel from a certain location (LI or PL) is termed a conditional probability. The condition is that
BOEM assumes a large spill occurs. Conditional probabilities assume a large spill has occurred and
the transport of the spilled oil depends only on the winds, ice, and ocean currents in the study area.
Conditional probabilities are reported for three seasons (annual, summer, and winter) and six time
periods (1, 3, 10, 30, 90, and 360 days). Conditional probabilities are expressed as a percent chance.
This means that the probability (a fractional number between 0 and 1) is multiplied by 100 and
expressed as a percentage.

For the Proposed Action, annual, summer, and winter periods are shown in Section 3.1.2. Contact,
tabulated from a trajectory that began before the end of summer season, is considered a summer
contact. BOEM also estimates the conditional probability of contact from spills that start in winter,
freeze into the sea ice, and melt out in spring or summer. Winter contacts are from spills that begin in
winter. Therefore, if any contact to an ERA, LS, GLS or BS is made by a trajectory that began by the
end of winter, it is considered a winter contact. BOEM also estimates annual conditional probabilities
of contact within 1, 3, 10, 30, 90, and 360 days. Annual contact is for a trajectory that began in any
month throughout the entire year.

A-3.4.1.1. Conditional Probabilities: Results

The chance of a large spill contacting a specific ERA, LS, GLS, or BS or any of the areas being
assessed (assuming a spill has occurred) is called a conditional probability. It is conditioned on the
assumption that a large spill has occurred. The conditional probability results for the oil-spill-
trajectory model are summarized generally below and are listed in Tables A.2-1 through A.2-54 for
the Project. The Maps referenced in this discussion are as follows:

e Boundary Segments (BSs) are shown in Map A-1,

¢ Environmental Resource Areas (ERAs) are shown in Maps A-2a through A-2g

e [Land Segments (LSs) are shown in Maps A-3a through A-3c

e Grouped Land Segments (GLSs) are shown in Maps A-4a through 4c

For specific analysis of conditional probabilities in regard to specific resources, please see Chapter 4.
The following section provides comparisons for an overall generalized view. Probabilities in the
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following discussions, unless otherwise noted, are conditional probabilities estimated by the OSRA
model (expressed as percent chance) of a spill >1,000 bbl in size contacting ERAs, GLS, and LSs
within the days and seasons as specified below.

Comparisons between Spill Location and Season
General Contacts through Time
1 Day; 3 Days; 10 Days; 30 Days; 90 Days; 360 Days

A-4. Oil-Spill-Risk Analysis

A measure of oil-spill risk is determined by looking at the potential for one or more large spills
occurring as a result of development or production from the Proposed Action and then of a large spill
contacting a shoreline segment, resource, or resource area of concern (called an environmental
resource area (ERA)). If spilled crude oil contacts any portion of a shoreline segment or ERA, it is
simply called a contact. The oil spill risk analysis helps determine the relative risk of occurrence and
contact of one or more large spills in and adjacent to the Project Area.

Combined probabilities are the chance of one or more large spills occurring and of those spills
contacting over the life of the project. They are estimated using the conditional probabilities, the large
oil-spill rates, the resource estimates, and the assumed transportation scenarios. These are combined
through matrix multiplication to estimate the mean number of one or more large spills from
operations in and adjacent to the Project Area occurring and of any of these spills making a contact.

A-4.1. Chance of One or More Large Spills Occurring

The chance of one or more large spills occurring is derived from two components: (1) the large spill
rate and (2) the resource-volume estimate. The spill rate is multiplied by the resource volume to
estimate the mean number of spills. Oil spills are treated statistically as a Poisson process, meaning
that they occur independently of one another. If BOEM constructed a histogram of the chance of
exactly O spills occurring during some period, the chance of exactly 1 spill, or exactly 2 spills, and so
on, the histogram would have a shape known as a Poisson distribution. An important and interesting
feature of this distribution is that it is entirely described by a single parameter, the mean number of
large spills. Given the mean number of large spills, you can calculate the entire histogram and
estimate the chance of one or more large spills occurring.

A-4.1.1. Large Spill Rates

BOEM derives the large oil-spill rates for the Arctic OCS from a fault-tree modeling study conducted
by Bercha Group Inc. (Bercha Group Inc., 2016). Using fault trees, oil-spill data from the Gulf of
Mexico and Pacific OCS (Bercha Group Inc., 2013) were modified and incremented to represent
expected Arctic performance and included both Arctic and non-Arctic variability.

Fault-tree analysis is a method for estimating the spill rate resulting from the interactions of other
events. Fault trees are logical structures that describe the causal relationship between the basic system
components and events resulting in system failure. Two general fault trees are constructed, one for
large pipeline spills and one for large platform/well (Island) spills. In the Bercha Group Inc. (2006,
2008) studies, fault trees were used to transform historical spill statistics for non-Arctic regions to
predictive spill-occurrence estimates for the Beaufort and Chukchi seas’ sale areas. The Bercha
Group, Inc. (2008) fault-tree analysis focused on Arctic effects as well as the variance in non-Arctic
effects, such as spill size and spill frequency. Arctic effects were treated as a modification of existing
spill causes as well as unique spill causes. Modification of existing spill causes included those that
also occur in other OCS regions but at a different frequency, such as trawling accidents. Unique spill
causes for pipeline spills included events that occur only in the Arctic, such as ice gouging, strudel
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scour, upheaval buckling, thaw settlement, and other causes. For platforms, unique spill causes
included ice force, low temperature, and other causes. The measures of uncertainty calculated were
expanded beyond Arctic effects in each fault-tree event to include the non-Arctic variability in spill
size, spill frequency, and facility parameters, including wells drilled, number of platforms, number of
subsea wells and subsea pipeline length. The inclusion of these types of variability—Arctic effects,
non-Arctic data, and facility parameters—is intended to provide a realistic estimate of spill-
occurrence indicators on the Arctic OCS and their resultant variability.

The Bercha Group Inc. (2016) fault tree analysis includes updated spill information from the Gulf of
Mexico and the Pacific OCS (Bercha Group Inc., 2013). It also included refined information about
LOWC frequencies used in the fault tree by incorporating information from a recently completed
LOWC study (Bercha Group Inc., 2014a). The LOWC study updated offshore LOWC frequency
information through 2011 for both the Gulf of Mexico (GOM) and the Pacific (PAC) OCS and the
North Sea using information from both the SINTEF worldwide database and the U.S. GOM and PAC
OCS. Previous fault tree studies (2006, 2008) used all LOWC events and their resultant frequencies
regardless of whether or not they spilled crude or condensate oil. To this extent, previous fault tree
results were conservative. In addition, platform spills, which occurred from a LOWC event, were
previously double counted as both a platform/well spill and a LOWC event.

Recent studies (Bercha Group Inc., 2014a; Ji, Johnson, and Wikel, 2014; USDOI, BOEM, 2016) have
continued to refine data and information about LOWC. Until recently, a consolidated dataset of
multiple variables was not readily available to analyze the volumes of oil associated with LOWC with
other applicable variables. Of the approximately 192 Gulf of Mexico LOWC events from 1980-2011,
nine escalated into blowouts and spilled crude or condensate > 50 bbl (Bercha Group Inc., 2014a) all
of which were small spills except the DWH. The new information reveals that compared to the total
number of LOWC events, there are few crude and condensate spills as a result or a LOWC escalating
into a blowout.

A-4.1.1.1. Results for OCS Large Spill Rates

For purposes of fault-tree analysis, BOEM uses the the reserve estimates provided by the operator
that supplement Figure 4-10 in the 2015 Hilcorp DPP; it is assumed that 0.11779 Bbbl is produced
and transported. The annual rates were weighted either by the annual production divided by the total
production or the year divided by the total years, and the prorated rates were summed to determine
the large spill rates over the life of the development and production of the Proposed Action. For the
Proposed Action, the life of development and crude oil production is ~25 % years. This is inclusive of
an oil production period of ~22 years. Bercha Group Inc. (2016) calculated the mean spill rate for
Island/Wells, Pipelines, and the total, as well as the 95% confidence intervals on the total large spill
rate per Bbbl as shown in Table A-2.

Table A-2. Mean Spill Rate by Type per Billion Barrels Produced.

Type Mean

Island/Wells 0.037 spills per Bbbl produced
Pipelines 0.020 spills per Bbbl produced

Total 0.058 spills per Bbbl produced

95% Confidence Interval 0.021 -0.105 spills per Bbbl produced

A-4.1.2. Results for the Chance of One or More Large Spills Occurring

BOEM’s estimate of the likelihood of one or more large spills occurring assumes that there is a 100%
chance that the development will occur and 0.11779 Bbbl of crude oil will be produced. The volume
is based on estimates provided by the operator and verified by BOEM.

Additionally, the chance of one or more large spills occurring as a result of operations in and adjacent
to the proposed development is estimated over the life of the development. For the proposed
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development, crude oil production is assumed to occur over a period of ~22 years. In the estimates of
one or more large spills occurring, the annual chances for a large spill occurring from both pipeline
and gravel island/wells over the entire estimated life of the development are added together to get the

final result.

The large spill rates used in this section are all based on the mean number of large spills per Bbbl of
hydrocarbon produced. Using the above mean spill rates for large spills, Table A-2 shows the
estimated mean number of large oil spills for the Proposed Action. BOEM estimates 0.002356
pipeline spills and 0.004359 gravel island (including wells) spills would occur, for a total (over the
life of the Project) of 0.0067145 spills. These are rounded to 0.0024 pipeline spills, 0.0044 gravel

island spills and 0.0067 total spills.

BOEM uses the above mean spill number to determine the Poisson distribution. Figure A-1 shows the
chance of no large spills occurring is 99.33%, and the chance of one or more large spills occurring is

0.67%.

Poisson Distribution

=)

<0.5%

Number of x Spills

40 50 60

Percent Chance

Figure A-1. Proposed Action Poisson Distribution over the Project Life.

A large spill is a statistically unlikely event. Based on the Oil-Spill Risk Analysis (OSRA) data
summarized in this appendix, the mean spill number of large spills, over the entire life of the
Proposed Action, is much less than one (0.0067 (about seven one thousandths of a large spill)) and
the most likely number is zero. There is a 99.33% chance of no large spills occurring and a 0.67%
chance of one or more large spills occurring over the life of the Proposed Action. The statistical
distribution of large spills shows that it is much more likely that no large spills occur than one or
more over the life of the Proposed Action. However, because large spills are an important concern,
and no one can estimate the future perfectly, BOEM assumes a large spill occurs and conducts a large
oil spill analysis for the development and production activities. This conservative analysis addresses
whether such spills could cause serious environmental harm and informs the decision maker of
potential impacts should an unlikely large spill occur. Assuming a number of large spills that is higher
than the most likely number of spills helps to ensure that this Draft EIS does not underestimate

potential environmental effects.

A-4.2. Chance of a Large Spill Contacting: Conditional Probabilities

The chance of a large spill from operations during the Proposed Action contacting shoreline sections
or ERAs is taken from the oil-spill-trajectory model results, called conditional probabilities. These are
summarized in Section 4.1.2.2 of the DEIS and are listed in Tables A.2-1 through A.2-54.

A-12
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A-4.3. Results of the Oil-Spill-Risk Analysis: Combined Probabilities

Tables A.2-10 through A.2-11 show the annual combined probabilities for the Development and
Production Plan. The combined probabilities reflect the chance of one or more large spills occurring
and contacting resources over the Scenario life.

For the most part, the chance of one or more large spills from operations in or adjacent to the Project
Area occurring and contacting grouped land segments or environmental resource areas is 1% within
30 days, or 1% within 360 days. The environmental resource areas that had a 1% chance of contact
are the Boulder Patch Area and the Shaviovik River. The grouped land segment that has a 1% of
contact is the U.S. Beaufort Sea Coast.

A-5. Accidental Small Oil Spills

Small spills are spills that are <1,000 bbl. Table A-3 shows the small spills BOEM analyzes for the
effects of the Proposed Action in Chapter 4. BOEM considers two oil types for small spills: crude and
refined oil.

Small spills, although accidental, have occurred with generally routine frequency and are considered
likely to occur from development, production or decommissioning activities The majority of small
spills would be contained on the gravel island or landfast ice (during winter), and refined spills that
reach the open water would evaporate and disperse within hours to a few days. Further, those spills
reaching the water may be contained by booms or absorbent pads. BOEM estimates small spills are
likely to occur over the life of the exploration and development activities.

A-5.1. Small Spill Assumptions Summary

In order to estimate the number and volume of small crude and refined spills that could occur as a
result of the Liberty project, BOEM applies results from Oil Spill Occurrence Rates for Alaska North
Slope Crude and Refined Qil Spills published by Nuka Research and Planning Group, LLC in
October 2013 (Robertson et al., 2013). Nuka’s analysis of onshore ANS (Alaska North Slope) crude
and refined spills greater than 1 barrel and less than 1,000 bbl is performed collectively for all
facilities, pipelines, and flowlines (Robertson et al., 2013).

Nuka used data for the years 1980-2010 from three oil fields (Kuparuk River, Milne Point, and
Prudhoe Bay) on the Alaska North Slope to develop regression models for estimating oil spill
occurrence. The model used for this analysis is a mixed effects regression that estimates the total
number of spills (both refined and crude) based on a given field’s oil production volume and pipeline
length (Robertson et al., 2013). The model developed by Nuka to estimate total yearly spills from a
hypothetical field is provided by Equation 3 (Robertson et al., 2013).

Niot = 2.778 + 0.054 * (ProdOil) + 0.026 * (TotLength)
Where:
N0t = total spills per year
ProdOil = production of oil per year (millions of bbls)
TotLength = pipeline length in service (ten — thousands of linear ft)

Diagnostic tests performed by Nuka indicate that the model has a reasonably strong predictive value
for annual number of spills. The 95% confidence intervals were: Intercept (-0.0003, 5.5570); ProdOil
(0.0438, 0.0650); Tot Length (0.0002, 0.0496) (Robertson et al., 2013).

Using yearly production and pipeline length estimates provided by Hilcorp together with Equation 3,
BOEM estimates a total of 70 small crude and refined oil spills (<1,000 bbl) during the life of the
field. Applying the 95% confidence interval provides a range of 5 to 134 spills over the life of the
field.
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Nuka also totaled the number of small spills in three volume categories for the entire ANS spill
database, which includes spills from Badami, Colville River (Alpine), Endicott, Kuparuk River,
Milne Point, Nikaitchuq, North Star, Oooguruk, Prudhoe Bay, and spills from unknown ANS fields.
These totals, together with the percentage of small spills in each category, are shown in Table A-3.

Table A-3. Breakdown of ANS Spills in the database by Spill Size Class.

Spills in Class

Class D
1 < Volume £10

Class C
10 < Volume < 200

Class B

200 < Volume £ 1000

Number 1,300 250 25
Percentage 82.54 % 15.87 % 1.59 %
Note: Nuka table 3.2.

Source: Robertson et al., 2013

BOEM uses these percentages to prorate the estimated number of total small spills at Liberty. The
total number of spills, 70, is multiplied by the percentage of spills in each class shown in Table A-3.
Results of this proration are shown in Table A-4.

Table A-4. Estimated Small Spills at Liberty by Size Class.

. Class D Class C Class B .
Spill Class | 4 _ yolume <10 10< Volume 200 | 200< Volume £1000 veAlenls
Number of 58 11 1 70
Spills

Nuka also provides the number of crude and refined spills (679 and 898, respectively) that have
occurred on the entire ANS. BOEM divides ANS crude and refined spill numbers by the total ANS
spills in the database (1,577) to yield 43.06% crude spills and 56.94% refined spills occurring in the
ANS. BOEM then prorates the total number of small spills estimated to occur at Liberty by the
percentages of crude and refined spills. Out of the 70 small spills BOEM estimates to occur as a result
of the Proposed Action, 30 are crude oil spills, and 40 are refined oil spills.

To estimate the total volume of oil spilled from small spills: BOEM first multiplies the median small
spill volume of refined oil spills on the ANS, 2.39 bbl, by the estimated number of refined spills at
Liberty, 40, to yield ~96 bbl and multiplies the median small spill volume for crude oil spills on the
ANS, 3.33 bbl, by the number of crude oil spills estimated to occur at Liberty, 30, to yield ~100 bbl.
BOEM adds the small refined spill volume, 96 bbl, to the small crude spill volume, 100 bbl, to yield
196 bbl that are spilled as a result of the proposed action (Robertson et. al; BOEM, 2016).

To estimate the number of small spills per year for the entire life of the field, BOEM divides the
estimated number of small spills, 70, by the estimated summation of the number of years of
development (~2 years), production life (~22 years), and decommissioning (1.5 years) to yield ~3 bbl
per year. To estimate the number of small spills per year for solely the production period, BOEM
divides the number of small spills, 70, by the estimated number of years of production (22 years)
which yields ~3 spills per year.

As discussed by Robertson et al. (2013) and in Section A-5.1, spills that occurred from 1980-2010
from Kuparuk River, Milne Point, and Prudhoe Bay were used to develop Nuka’s model (Equation
3). During the years 1980-2010, development in addition to production continued to occur at Kuparuk
River, Milne Point, and Prudhoe Bay. For example, from the years 2005 to 2009, 8, 5, and 13 new
development wells were drilled at Kuparuk River Unit (AOGC Kuparuk Info 2016), Milne Point
(AOGC Milne Point Info 2016), Prudhoe Bay (AOGC Prudhoe Bay Info 2016), respectively. The
plugging and abandoning of wells has also occurred in Prudhoe Bay (Oil and Gas Journal, 2000).
While the Prudhoe Bay field is not being decommissioned, the plugging and abandoning of wells is
an activity that is part of a field’s general decommissioning process (see 30 CFR 250.1703). BOEM
assumes that the estimated small spill number of 70 spills derived from Nuka’s model represents
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spills that occur during the development, production, and decommissioning activities of the Proposed
Action. Further, BOEM includes the 95% confidence interval to provide a range for the small spill
number that accounts for the uncertainty in the model variables.
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A.1. Supporting Tables and Maps

Table A.1-1. Large (21,000 bbl) and Small (<1,000 bbl) Oil Spill Descriptions for Analysis"?>.

. . Estimated Estimated Size (in
Phase Size Source Type of QOil Number bbl)
Development Large OCS Island Crude or Diesel None® 5100 bbl**
or Production
Development N 3 1,700 bbl (leak) or 4000
or Production Large Offshore Pipeline Crude None bbl (rupture)®*
Development Large Onshore Pipeline Crude None® 2,500 bbl spill**
or Production
Any phase Small | Island, Roads, Onshore, Offshore Total ~70 spills <1,000 bbl
Development : : - :
and Production Small | Operational Spills All Sources Crude 30 spills <1,000 bbl
Any Small | Operational Spills All Sources Refined ~40 spills <1,000 bbl
Notes: " Large and small oil spill sizes are described in terms of: source of spill, phase of proposed action it

could occur in, type of oil, and number and size of spill type.

% The receiving environment for small or large spills can be: open water, on top of or under sea ice,
broken ice, shoreline, tundra, snow, or the spills could be contained on the LDPI. Additionally, small
spills could occur on ice or traditional roads both onshore and offshore throughout the Proposed Action

Area.

% No large spills are estimated to occur; one large spill from any of the large spill sources (island,

offshore pipeline, or onshore pipeline) is assumed to occur for purposes of analysis;

* The estimated size of a large spill that is assumed to occur for purposes of analysis.
Sources: USDOI, BOEM, Alaska OCS Region (2016).

Table A.1-2. Fate and Behavior of a 5100 bbl Diesel Oil spill from the Proposed LDPI.

Days Elapsed Summer SpiII1 Meltout SpiII2

Time After Spill (days) 1 3 10 30 1 3 10 30
Oil Remaining (%) 53 4.4 0 na 84.9 61.6 20.4 0
Oil Dispersed (%) 28.1 65.2 68.5 na 1.2 6.3 28.6 41.5
Oil Evaporated (%) 18.9 30.4 31.5 na 13.9 321 51 58.5
Source: USDOI, BOEM, ALASKA OCS Region (2016)

Note: The description following Table A.1-8 applies.

Table A.1-3. Fate and Behavior of a 5100 bbl Crude Oil Spill from the Proposed LDPI.

Oil Status Summer SpiII1 Meltout SpiII2

Time After Spill (days) 1 3 10 30 1 3 10 30
Oil Remaining (%) 86.3 | 76.3 55.6 26.7 903 | 877 84.5 80.2
Oil Dispersed (%) 3.2 10.7 29.2 56.1 0.1 0.4 1.2 33
Oil Evaporated (%) 10.5 13 15.2 17.2 9.6 11.9 14.3 16.5
Discontinuous Area(km”2) 3 8.43 34.99 166.43 690.71 10.07 41.81 198.90 | 825.44
Oiled Coastline(km)4 80.16 75.31

Source: USDOI, BOEM, ALASKA OCS Region (2016)

Note: The description following Table A.1-8 applies.

Table A.1-4. Fate and Behavior of a 5,000 bbl Crude Oil Rupture from the Pipeline.

Oil Status Summer SpiII1 Meltout SpiII2

Time After Spill (days) 1 3 10 30 1 3 10 30
Oil Remaining (%) 86.3 76.2 55.6 26.7 90.3 87.7 84.5 80.2
Oil Dispersed (%) 3.2 10.8 29.2 56.1 0.1 0.4 1.2 33
Oil Evaporated (%) 10.5 13 15.2 17.2 9.6 11.9 14.3 16.5
Discontinuous Area (km”2) 3 8.35 34.63 164.76 683.77 9.97 41.39 | 196.90 | 817.15
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Oil Status Summer SpiII1 Meltout SpiII2

Oiled Coastline (km)4 79.41 74.61

Source: USDOI, BOEM, ALASKA OCS Region (2016)

Note: The description following Table A.1-8 applies.

Table A.1-5. Fate and Behavior of a 1700 bbl Crude Oil leak from the pipeline.

Oil Status Summer SpiII1 Meltout SpiII2

Time After Spill (days) 1 3 10 30 1 3 10 30
Oil Remaining (%) 85 75.5 55.2 26.4 90 87.6 84.4 80.2
Oil Dispersed (%) 4 1.4 29.6 56.3 0.1 0.4 1.3 3.3
Oil Evaporated (%) 11 131 15.2 17.3 9.9 12 14.3 16.5
Discontinuous Area(km”2) 3 4.82 19.98 95.06 394.51 5.75 23.88 113.6 471.47
Oiled Coastline(km) 4 47.74 44 .85

Source: USDOI, BOEM, ALASKA OCS Region (2016)

Note: The description following Table A.1-8 applies.

Table A.1-6. Fate and Behavior of a 200 bbl Diesel Oil Spill during Summer.

Oil Status Summer SpiII1

Time After Spill (Hours) 1 6 12 24 48 72

Oil Remaining (%) 95.9 77.7 51.8 16.6 0.5 0

Oil Dispersed (%) 0.8 11.7 29 55.6 68.1 68.5

Oil Evaporated (%) 3.3 10.6 19.2 27.8 314 31.5

Source: USDOI, BOEM, ALASKA OCS Region (2016)
Note: The description following Table A.1-8 applies.

Table A.1-7. Fate and Behavior of a 200 bbl Diesel Oil Spill during Meltout.

Oil Status Meltout Spill®

Time After Spill (days) 1 3 10 30
Oil Remaining (%) 71.2 39.1 13 0
Oil Dispersed (%) 3.6 16.8 40.8 41.5
Oil Evaporated (%) 25.2 441 57.9 58.5

Source: USDOI, BOEM, ALASKA OCS Region (2016)
Note: The description following Table A.1-8 applies.
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Table A.1-8. Fate and Behavior of a 3 bbl Diesel Oil Spill during Summer.

Oil Status Summer Spill"

Time After Spill (Hours) 1 6 12 24 48 72
Oil Remaining (%) 91.1 39.3 6.6 0 NA NA
Oil Dispersed (%) 3.4 38.3 63.7 68.6 NA NA
Oil Evaporated (%) 5.5 22.4 29.7 31.4 NA NA

Notes:  Calculated with the SINTEF oil-weathering model Version 4.0 of Reed et al. (2005) and assuming a
Liberty Crude Oil (SL ROSS 1998) or Ultra Low Sulfur Diesel (SEA and SINTEF 2015).
" Summer or Open Water (July to October), Wind Speed 6.0 m/s, surface water temperature 5.0°C
% Meltout (June to July), Spill is assumed to melt out into 50% ice cover with surface water temperature
of 2.0°C and wind Speed of 5.0 m/s.
% Equation 6 of Table 2 in Ford (1985) is used to estimate the discontinuous area of a continuing spill
or the area swept by an instantaneous spill of a given volume.
* Oiled coastline is calculated from Equation 17 of Table 4 in Ford (1985) and is the result of stepwise
multiple regressions for length of historical coastline affected
NA = not applicable
Summer surface water temperature is based on CTD Casts collected by cruises/surveys during July,
August, and September between 1985-2006 (Arctic Nearshore Impact Monitoring in Development
Area (ANIMIDA) (Boehm, 2001) and Endicott Environmental Monitoring Program). The Endicott
Environmental Monitoring Program water temperatures were recorded using CTD instruments from
1985-1987 across a series of transect lines during open-water season (Envirosphere 1987, 1990, and
1992). Summer wind speeds are based on average wind speeds measured at Endicott during July,
August, September, and October from the years 2001-2006.
Meltout surface water temperature is based on NASA JPL’s ROM (Regional Ocean Modeling System)
(NASA 2016) and NOAA'’s Biweekly Sea Ice Analysis (National Ice Center 2016) for the years 2011 to
2015. Wind speeds during meltout are based on average wind speeds measured at Endicott during
June and July from the years 2001-2006.

Table A.1-9. Land Segment (LS) ID and the Percent Type of Environmental Sensitivity Index Shoreline
Closest to the Ocean for United States, Alaska Shoreline.

LS [Geographic Place Names 1(1(1]3]|3]|3 4ls 6/6|6 7 8(8|8|8|9(9(10/10|10 U
ID A|B|C|(A|B|C A|B|C A|/B|C|(E|A|B|A|B|E

40 |Lopp Lagoon, Mint River -l -l -J21) -3 1|23 -|-|-|6|-[-|-|21]7]1]|2]-[15] -
41 |Ikpek, Ikpek Lagoon -l-l-J1el-16]-]-|-|-]1-112]-|-|-]21|7 |2 ]16] - |19]|2
42 |Arctic Lagoon, Nuluk River -l - -1 - 317 - - -1 1] -]-]-130]6(14]2]-|34]1
43 |Sarichef Island S l- -l - 134 - -2 -] - -27) 7T 1]14]-[32]-
44 |Cape Lowenstern, Shishmaref -l --[6]-18|-]-]|-|-[1]7]-|-]-132|6[4|6]-|31]-
45 |LS45 Sl - -7 - - - - - ] -25 719 -]-140]2
46 |Kalik & Singeakpuk River Sl -l -8 -2 - - - -4 -]-1-138|T7]12] -] - |24] -
47 |Kitluk River Sl - -8 -t - - -082 - -] -l20|2(|24]-|-|-]|7
48 |Cape Espenberg -l - - 18- 1] -110{-|-]-]12]|-|-|-]17]8]-]25]|-]20|14
49 |Pish River -l -l - 19 - -1 -5 -1-]- - -] -114]15]13]20] - [24] -
50 |Goodhope Bay & River 11 -13]4|-|-14]22][4 12| -|-|-|-]-[12)-]-14]-1[35]-
51 |Deering 1] - {1115 -] -]-123[6[4|-|-]|-[|-]-[12]12]|1]|24]| -] -

52 |Willow Bay 2151419 -]-1-18[1[1]|-]-]-[1]-11]1-1-182]-|7]-
53 |Kiwalik - 3| --|-118]-|-]|-1-]2]1]-]-13]-]13]-1]43]15
54 |Baldwin Peninsula - |- -[15] -8 |-168]|-|-|-[-|1|-[-12|-|-]-]1-1/6]-+-
55 |Cape Blossom, Pipe Spit -l -l -1 -)6 -7t -1-]-l-1-14]l-1-17]1-11]-
56 |Kotzebue, Noatak River Sl - - -3 -8 - -t - - - -]181911[5]-]23]|38
57 |Aukulak Lagoon - -l -4l -12-18]-|-1-|-1-1-1-119]17[3|5]|-1]28|14
58 |Cape Krusenstern Sl - -8 -1 - -7 -1 122) - |26] -
59 |Imik, Ipiavik & Kotlik Lagoon S l- -1 - - -148(4-1-1-1-]-1-16]14]-18]-]2]-
60 |Kivalina, Kivalina & Wulik River -l -1-1-]1-12|1]46|3|-[1|-|-]-]11[19|/5]|7]|9|-]6]-
61 |Cape Seppings -l -l -1-]- 54| - | - | -[-1-1-|-19|-|11{6]-]19] -
62 |Atosik Lagoon -l -l -l -gmel - - - 175 -1 -
63 |Asikpak Lag., Cape Seppings -l - 1S5 -1 14611 - =19 - -]-11013[1]{1]-]-]-
64 |Kukpuk River, Point Hope 11-12[8|-|1]2[42[4|-|-|12]-|-|-|16]4]|6|-|-[1]-
65 [Buckland, Cape Lisburne 13| -2 -|-|-]-]71[10[3|-|-|[-|-]-|-]-+- 11-1-1-
66 |Ayugatak Lagoon 54| - | - [ -|-|-|-1{32]1|-|-|-|-|-]|-|-|-]-112]-|-]-+-
67 |Cape Sabine, Pitmegea River 38| -3 -|-J15[-122|1|-|-|-|-|-|-|-|-]-119]-[|-]-
68 |Agiak Lagoon, Punuk Lagoon -l - - - - M- qTel M - - - - - - - -
69 |Cape Beaufort, Omalik Lagoon Sl ea4r - - -l -121-168] -
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LS [Geographic Place Names 1(1(1]3]|3]|3 4ls 6/6|6 7 8(8|8|8|9(9(10/10|10 U
1D A|B|C|[A[B|C A|B|C A|B|C|[E|[A|B|A|B|E
70 |Kuchaurak and Kuchiak Creek -l -l -l -1 -1200 -] -1-120]-|-[-[14]|1|21[2]-]19|2
71 |Kukpowruk River, Sitkok Point -l -1 -14-19|-|3|-|-|-21|-|-|-|5[19|4]|-|-]2]1
72 |Point Lay, Siksrikpak Point -l-1-140-12-149]-]-1-|8]|-]|-]-112|15] -]|5|-13]-
73 [Tungaich Point, Tungak Creek -l -l--1-18|-152|-|-|-|-]-|-]1]4]|15]/5|10]|- 4] -
74 |Kasegaluk Lagoon, Solivik Isl. - - - (15 -] -|-128|1|-|-|1]-|-]-15]|41[{2|5]-]|-]1
75 |Akeonik, Icy Cape - - -[13] -4 |1[34]|-]|-|-12]|-|-]-1[14]|14[11]|5[1]1
76 |Avak Inlet, Tunalik River -l -1-12-[18|3|40(-|-|-|1]-1]-]-[13[11]8 | 1| -]13] -
77 |Nivat Point, Nokotlek Point -l -1 -|13[-[3|6]42| -|-[-|9|-|-|-[12|9]|4|-|-11]|-
78 |Point Collie, Sigeakruk Point -l -1 -J15]-15]-1[38|-|-]-119]-|-|-]-14|7]-|-]15]8
79 |Point Belcher, Wainwright -l -l -f22 -1 -1383| 2|1 -132]-|-[-12|-]-11]-1]5]-
80 |[Eluksingiak Point, Kugrua Bay - - - [13] - 35| - 10| - | -|-[12]-|-[-[14]9|-[1]-]5]1
81 |Peard Bay, Point Franklin Sl -l -3 -2 - 371 - =025 - -1 - 1819 -1-1-1-1-
82 |Skull Cliff - -l -l -0mel21219 - -1t -0
83 |Nulavik, Loran Radio Station Sl -l -l -T2 - - -
84 |Will Rogers & Wiley Post Mem. -l -l -1 -y8 82 - -l -l -8 -
85 |Barrow, Browerville, Elson Lag. -l - - -4 - 037 - - - - - -T2 2131 -7 7
86 |Dease Inlet, Plover Islands -1 -1 -13013 |5 -13|-|-[-12]-|-]-119]15]3 11| -19]-
87 |lgalik & Kulgurak Island Sl - -7 -4 -8 - - -l -25 7T -9 - 341
88 |Cape Simpson, Piasuk River -l - -6 -15[6]-|-|-1-1-1-1-/-114]-1-1-1-125]|44
89 |Ikpikpuk River Point Poleakoon -l-l-l2-14]-1-1-1-1-1-1-1-/-14157|-]1-1-113]20
90 |Drew & McLeod Point, Kolovik -l - -5 - 19|17 |-|-|-1-1-1-|-1]-114[{16| - |11| - |27]| -
91 Ilionely, Pitt Pt., Pogik Bay, Smith | | | | | _ alol7l-1-1-1-1-1-1-l12151]-16/-138]18
92 |Cape Halkett, Garry Creek -l- -1 =123 -1-1-1-1-1-1-/-126]2]|-]-1-1]31]18
93 |Atigaru Pt, EskimoIsl., KogruR. | - [ - | - |9 [ -130]2 |1 | -]|-]-|-]-1-1-120{1]3[1]-1]34]|-
94 |Tingmeachsiovik River -l -7 -1200 -6 -|-]-1-1-1-1-18]-1-1-1-159|1
95 |Fish Creek, Nechelik Channel -l -1o0) -0 -]-|-]-]-1-1-1-1-15142]- - [33[19
96 |Tolaktovut Point, Colville River -1 ytjol - iyl -1-1-1-1-1-18127|-[6]-]10]46
97 |Kupigruak Channel, ColvileRiver| - | - | - [6 |- | 1| -|-|-|-|-]-]-1-]-/[10]32] - - 11151
98 |Kalubik Creek - -1 -]6]-[16/13]|2 ]| -|-1-|-1-1-1-15]19][-]15]-125|1
99 |Oliktok Point, Ugnuravik River -l-1-12]- 100187 |- | -|-[-[-[-[17]-|-12]-[42]|1
100 |Milne Point, Simpson Lagoon -l -l -7 -1 1 28]200 - - - -|-|-1-129]12|3[2]-|11]2
101 Eeechy & Back Pt., Sakonowyak | [ | _ 6l -13ls2017l1-1-1-[-|-1-13 6l5-15]2
102 |Kuparuk River, Point Storkersen | - | - | - | 1] - - 128 - | -|-1-]1-1-]1-16]30]3]|1]-]13]18
103 Pomt.McIntyre, West Dock, ol lol -2 -lagl = -1 -1-1al1l-18l7lal2l-121]-
Putuligayuk R.
104 |Prudhoe Bay, Heald Pt. -l-1-15(-17|1|3|-|-|-|-|-11]-|5|65|-]|-]-
105 Point Brower, Sagavanirktok R., | | | _ ol dslolal--1-1-1-1-1-1l15l51]-115/ -84
Duck |.
106 ;oggy Island Bay, Kadleroshilik ol olal-l2lslel--l-1-1-1]-1- 37| - - |21] 8
107 |Tigvariak Island, Shaviovik R. -|l-|l-17]-16]0]20{3|-|-|-]-|-[-110]27|-[3[-]238|0
108 |Mikkelsen Bay, Badami Airport -1 -1-13[-183[4]39 -l -]l-l-1-1-14[6]|-]15]|-129|7
109 |Bullen, Gordon & Reliance Points| - | - | - |11 - | 5] 2 |48 -l -l -l -l - - -8 - 17 -
110 Pt. Hopson & Sweeney, ol olal-lolals2elel -l-|-1-1-1-19 13l 23] -
Thomson
111 Staines R., Lion Bay -l -l-]1]-16[18]24|-|-]|-]16|-[-]-]19]19]|-14]-[13]-
112 Eir\?gnlow Point, West Canning ol l1el-1slel1sl -l - l-|-1-1-|-1alosl-|-1-|8l15
113 |Canning & Tamayariak River -l-0-124-13|-]0f-|-]-1-1-]-/l-|/6]5%|-]-]-/8]1
114 |Konganevik Point -l -1-/30)-[|16]-|MM|[-|-]1-13|-[-|-/15]6]9|-]-/8]-
115|Collinson Point, Simpson Cove -l -l -3 -8 -139-|-|-12]-|-]-11]21 - -]27] -
116 |Marsh and Carter Creek -l-1-l-]- - 63| - -1-15]-/-|-1-1-1-/11]/-1381]-
17 Q?vc;?’rson Point, Sadlerochit oo losl 3l o l1al - o -2l -l - -11l47ls 1] - 10! -
Nataroarok Ck., Hulahula and
118 Okpilak R. -l -1-115] - -3 --1--1-1-/3|74|-|-]1-|5]-
119 |Arey Island, Barter Island, -l -1-16|-]18|2|29(-|-|-|-|-|-|-(18]4|1|-]|-128]|2
120 gs:;towk, Jago Lagoon, Bernard | | | | | _ slaleol -l -lal-l-l2l-Islal2l-|-|2]-
121 Jago Spit & R., Tapkaurak Spit& | | | | | _ 6l2l3al-1-1-l1]-1-1-loloalol-|-15]19
Lagoon
122 |Griffin Point, Oruktalik Lagoon -l -1-1-1-120]12]43|-|-]-]-1-]-1-/18]12]2|1]-[16] -
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Key:

LS [Geographic Place Names 1(1(1]3]|3]|3 4ls 6/6|6 7 8(8|8|8|9(9(10/10|10 U

1D A|B|C|[A[B|C A|B|C A|B|C|[E|[A|B|A|B|E

123 |Angun Point, Beaufort Lagoon -l -l -1 -1-118/30(23| - | -|-|-|-|-[-[14]14|1[-]-]17]3

124 Icy Reef, Kongakut River, Siku R 3logl - | - - -]-]-]- 28l 1| -|-138|3
Lagoon

125 |Demarcation Bay & Point -l -1-11]1-115 54| - | -|-|-]-1-1-16]713]|-]-15]5

Source: USDOI, BOEM (2016) from Harper and Morris (2014)

ID = identification (number). Number Description

3A Fine- to medium-grained sand beaches
3B Scarps and steep slopes in sand

3C Tundra cliffs

4 Coarse-grained sand beaches

5 Mixed sand and gravel beaches

6A Gravel beaches; Gravel beaches (granules
and pebbles) *

6B Gravel beaches (cobbles and boulders) *
6C Rip rap (man-made) *

1A Exposed rocky shores; exposed rocky banks
1B Exposed, solid man-made structures

1C Exposed rocky cliffs with boulder talus base

7 Exposed tidal flats

8A Sheltered scarps in bedrock, mud, or clay; Sheltered rocky shores
(impermeable) *

8B Sheltered, solid man-made structures; Sheltered rocky shores
(permeable) *

8C Sheltered rip rap

8D Sheltered rocky rubble shores

8E Peat shorelines

9A Sheltered tidal flats

9B Vegetated low banks

10A Salt- and brackish-water marshes

10B Freshwater marshes
10E Inundated low-lying tundra
U Unknown

Table A.1-10.

Identification Number (ID) and Name of Environmental Resource Areas, Represented in
the Oil-Spill-Trajectory Model and Their Location on Environmental Resource Area Maps and Tables.

ID Name General Resource Map A-
1 |Kasegaluk Lagoon Area Birds, Barrier Island, Marine Mammals A-2d
2 |Point Barrow, Plover Islands Birds, Barrier Island A-2c
3 |SUA: Enurmino-Neshkan/Russia Subsistence A-2g
4 |SUA:Inchoun-Uelen/Russia Subsistence A-2f
5 |Beaufort Sea Shelf Edge IBA Birds A-2d
6 |Hanna Shoal Lower Trophics, Seals A-2g
7 [Krill Trap Lower Trophics A-2c
8 |Maguire and Flaxman Islands Birds, Barrier Island A-2a-2
9 |Stockton and McClure Islands Birds, Barrier Island A-2a-1
10 |Ledyard Bay SPEI Critical Habitat Unit Birds A-2f
11 |Wrangel Island 12 nmi & Offshore Marine Mammals A-2g
12 |SUA: Nuigsut - Colville River Delta Subsistence A-2c
13 |SUA: Kivalina-Noatak Subsistence, Whales A-2g
14 |Cape Thompson Seabird Colony Area Birds A-2g
15 |Cape Lisburne Seabird Colony Area Birds, Marine Mammals A-2f
16 |Barrow Canyon Lower Trophics A-2c
17 |Angun and Beaufort Lagoons Birds, Barrier Island A-2a-1
18 |Murre Rearing and Molting Area Birds A-2g
19 |Chukchi Spring Lead System Birds A-2d
20 |East Chukchi Offshore Whales A-2f
21 |AK BFT Bowhead FM 1 Whales A-2b
22 |AK BFT Bowhead FM 2 \Whales, Marine Mammals A-2b
23 |Polar Bear Offshore Marine Mammals A-2g
24 |AK BFT Bowhead FM 3 Whales A-2b
25 |AK BFT Bowhead FM 4 Whales, Fish A-2b
26 |AK BFT Bowhead FM 5 Whales A-2b
27 |AK BFT Bowhead FM 6 Whales A-2b
28 |AK BFT Bowhead FM 7 \Whales, Marine Mammals A-2b
29 |AK BFT Bowhead FM 8 \Whales, Marine Mammals A-2b
30 |Beaufort Spring Lead 1 \Whales A-2c
31 |Beaufort Spring Lead 2 \Whales, Marine Mammals, Fish A-2c
32 |Beaufort Spring Lead 3 Whales A-2c
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ID Name General Resource Map A-
33 |Beaufort Spring Lead 4 Whales A-2c
34 |Beaufort Spring Lead 5 \Whales A-2c
35 |Beaufort Spring Lead 6 Whales A-2c
36 |Beaufort Spring Lead 7 Whales A-2c
37 |Beaufort Spring Lead 8 \Whales, Fish A-2c
38 |SUA: Pt. Hope-Cape Lisburne Subsistence, Marine Mammals, Fish A-2d
39 |SUA: Pt. Lay-Kasegaluk Lagoon Subsistence, Marin Mammals, Fish A-2e
40 [SUA: Icy Cape-Wainwright Subsistence, Fish A-2g
41 SUA: Barrow-Chukchi Subsistence, Fish A-2e
42 |SUA: Barrow-East Arch Subsistence, Fish A-2d
43 |SUA: Nuigsut-Cross Island Subsistence, Fish A-2c
44 |SUA: Kaktovik Subsistence, Fish A-2c
45 |Beaufort Spring Lead 9 Whales A-2c
46 |Wrangel Island 12 nmi Buffer 2 Marine Mammals A-2g
47 |Hanna Shoal Walrus Use Area Marine Mammals, Fish A-2e
48 |Chukchi Lead System 4 Marine Mammals A-2e
49 |Chukchi Spring Lead 1 Whales, Fish A-2g
50 |[PtLay Walrus Offshore Marine Mammals A-2d
51 |Pt Lay Walrus Nearshore Marine Mammals, Fish A-2g
52 |Russian Coast Walrus Offshore Marine Mammals A-2f
53 |Chukchi Spring Lead 2 Whales, Fish A-2d
54 |Chukchi Spring Lead 3 \Whales, Fish A-2d
55 |Point Barrow, Plover Islands Marine Mammals, Barrier Islands, Fish A-2b
56 |Hanna Shoal Area \Whales, Fish A-2g
57 [Skull Cliffs Lower Trophics, Fish A-2b
58 |[Russian Coast Walrus Nearshore Marine Mammals, Fish A-2f
59 |Ostrov Kolyuchin Marine Mammals, Fish A-2f
60 |[SUA: King Point.-Shallow Bay (Canada) Subsistence, Whales, Fish A-2b
61 |Point Lay-Barrow BH GW SFF Whales A-2f
62 |Herald Shoal Polynya 2 Marine Mammals A-2g
63 [North Chukchi Whales A-2g
64 |Peard Bay Area Birds, Marine Mammals, Fish A-2d
65 [Smith Bay Birds, Marine Mammals, Whales A-2c
66 |Herald Island Marine Mammals A-2g
67 |Herschel Island (Canada) Birds, Fish, A-2c
68 |Harrison Bay Birds, Marine Mammals A-2a-1
69 |[Harrison Bay/Colville Delta Birds, Marine Mammals A-2a-2
70 |North Central Chukchi \Whales, Fish A-2g
71 |Simpson Lagoon, Thetis and Jones Island Birds, Fish A-2c
72 |Gwyder Bay, West Dock, Cottle and Return Islands Birds, Fish A-2a-2
73 |Prudhoe Bay Birds A-2a-1
74 |Herschel Island (Canada) Polar Bear, Fish A-2c
75 |Boulder Patch Area Lower Trophics, Marine Mammals A-2a-2
76 |Kendall Island Bird Sanctuary (Canada) Birds A-2c
77 |Sagavanirktok River Delta/Foggy Island Bay Birds A-2a-2
78 |Mikkelsen Bay Birds A-2a-2
79 |Demarcation Bay Offshore Birds A-2c
80 [Beaufort Outer Shelf 1 Lower Trophics, Fish A-2c
81 |Simpson Cove Birds A-2a-1
82 |North Chukotka Nearshore 2 Whales A-2g
83 |North Chukotka Nearshore 3 \Whales A-2g
84 |Canning River Delta Fish A-2a-2
85 |[Sagavanirktok River Delta Fish, Marine Mammals A-2e
86 |Harrison Bay Fish A-2a-1
87 |Colville River Delta Fish A-2e
88 |Simpson Lagoon Fish A-2a-1
89 |Mackenzie River Delta Fish A-b
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ID Name General Resource Map A-
90 |[SUA: Gary and Kendall Islands (Canada) Subsistence A-2b
91 |Bowhead Whale Summer (Canada) \Whales A-2c
92 (Thetis, Jones, Cottle & Return Islands Marine Mammals, Barrier Islands A-2a-1
93 |Cross and No Name Islands Marine Mammals, Barrier Islands, Fish A-2a-2
94 |Maguire Flaxman & Barrier Islands Marine Mammals, Barrier Islands A-2a-1
95 |Arey and Barter Islands and Bernard Spit Marine Mammals, Barrier Islands, Fish A-2a-2
96 |Midway, Cross and Bartlett Islands Birds, Fish A-2a-1
97 |SUA: Tigvariak Island Subsistence, Fish A-2a-1
98 |Anderson Point Barrier Islands Birds, Barrier Island, Fish A-2a-1
99 |Arey and Barter Islands, Bernard Spit Birds, Barrier Island, Fish A-2a-1
100 (Jago and Tapkaurak Spits Birds, Barrier Island, Fish A-2a-1
101 [Beaufort Outer Shelf 2 Lower Trophics, Fish A-2c
102 |Opilio Crab EFH Opilio Crab Habitat (EFH) , Fish A-2f
103 (Saffron Cod EFH Saffron Cod Habitat (EFH) , Fish A-2e
104 |Ledyard Bay-Icy Cape IBA Birds, Fish A-2e
105 |Fish Creek Fish A-2a-1
106 [Shaviovik River Fish A-2c
107 |Point Hope Offshore \Whales, Fish A-2f
108 |Barrow Feeding Aggregation \Whales, Fish A-2f
109 |AK BFT Shelf Edge \Whales, Fish A-2c
110 |AK BFT Outer Shelf&Slope 1 \Whales, Fish A-2b
111 |AK BFT Outer Shelf&Slope 2 Whales, Fish A-2b
112 |AK BFT Outer Shelf&Slope 3 Whales, Fish A-2b
113 |AK BFT Outer Shelf&Slope 4 \Whales, Fish A-2b
114 |AK BFT Outer Shelf&Slope 5 \Whales A-2b
115 |AK BFT Outer Shelf&Slope 6 Whales, Fish A-2b
116 |AK BFT Outer Shelf&Slope 7 Whales, Fish A-2b
117 |AK BFT Outer Shelf&Slope 8 \Whales A-2b
118 |AK BFT Outer Shelf&Slope 9 \Whales, Fish A-2b
119 |AK BFT Outer Shelf&Slope 10 Whales, Fish A-2b
120 |Chukchi Gray Whale Fall (Russia) Whales A-2e
121 |Cape Lisburne - Pt Hope Whales, Fish A-2e
122 |Bowhead Fall (Canada) Whales, Fish A-2c
123 |Offshore Herald Island/Hope Sea Valley Whales, Fish A-2g
124 |Chukchi Sea Nearshore IBA Birds, Fish A-2f
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Table A.1-11. Environmental Resource Areas Used in the Analysis of Large or Very Large Oil S

ill Effects on Lower Trophic Level Organisms in Sections 4.3 and 4.7.

=R Name Map Vulnerable General Resource IPEEIE Reference
ID Resource
6 [Hanna Shoal A-2g |January-December |Lower Trophic Level Organisms |Invertebrates Dunton, Grebmeier and Trefry, 2014; Grebemier, 2012; Moore and Grebmeier, 2013.
7 |Krill Trap A-2c |May-October Lower Trophic Level Organisms |Invertebrates Ashijan et al., 2010 (Figures 8 and 14, pp.187—189); Okkonen et al., 2011.
16 |Barrow Canyon A-2c |January-December |Lower Trophic Level Organisms (Invertebrates Moore and Grebmeier, 2013.
57 |Skull Cliffs A-2b |January-December |Lower Trophic Level Organisms |Kelp/Invertebrates [Phillips et al., 1984. (pp. 13-14 and 16-19).
P ; . . Dunton and Schonberg, 2000 (p. 383, Fig 4. pp.388-392, Table 5. p. 393, Figure 6); Dunton
75 |Boulder Patch Area A-2a-2 [January-December |Lower Trophic Level Organisms [Kelp/Invertebrates et.al., 2009 (p. 17, Figure 1.3. p. 27, Table 2.1).
Norcross, 2013 (Ongoing and unpublished Canada/USA Transboundary survey
80 |Beaufort Outer Shelf 1 A-2c (January-December [Lower Trophic Level Organisms |Invertebrates quarterly/annual reports); Norcross and Edenfield, 2013 (Ongoing and unpublished
Canada/USA Transboundary survey quarterly/annual reports).
101 |Beaufort Outer Shelf 2 A-2c |January-December |Lower Trophic Level Organisms (Invertebrates Norcross, 2013 ; Norcross and Edenfield, 2013.
Source: USDOI, BOEM, Alaska OCS Region (2016).
Table A.1-12. Environmental Resource Areas and Land Segments Used in the Analysis of Large or Very Large Oil Spill Effects on Fish in Sections 4.3 and 4.7.
ERA
GLS or Name Map [Vulnerable General Resource [Specific Resource Reference
LS ID
ERAs Marine Waters
. . 5. [Manuary - IAnadromous and Pp, DVpr, CHp, Wp, Arctic cod, capelin, Arctic cisco, Jarvela and Thorsteinson, 1998; Johnson and
84 Canning River Delta \-2a-2 December Marine Nearshore Fish |stickleback, sculpin spp. Litchfield, 2015.
. . } January - IAnadromous and ICHp, Pp, DVpr, Wp Arctic char, Arctic cod, capelin, Arctic |Craig, 1984; Jarvela and Thorsteinson, 1998;
85  [Sagavanirkiok River Delta f-2e December Marine Nearshore Fish [cisco, stickleback, sculpin spp. Johnson and Litchfield, 2015.
) January - Marine Fish — . . . Craig, 1984; Jarvela and Thorsteinson, 1998;
86 Harrison Bay IA-2a-1 December nearshore IArctic cod, Capelin, OM, Saffron cod, Fourhorn sculpin, Wp Johnson and Litchfield, 2015.
. . Craig, 1984; Jarvela and Thorsteinson, 1998;
87  [Colville River Delta A-2a-1 [J@nuary - Anadromous and _ - (CHp, Pp, DVp, Wp, Arctic cod, Capelin, OM, Saffron cod, |, 7c a0 | itchfield, 2015: MBC Applied
December Marine Nearshore Fish |Fourhorn sculpin, Arctic cisco, Arctic char ; .
Environmental Sciences, 2004.
88 Simpson Lagoon IA-2a-1 lanuary- December Marine Fish — IArctic cod, Capelin, OM, Saffron cod, Fourhorn sculpin, Craig, 1984; Jarvela and Thorsteinson, 1998;
P 9 Y nearshore \Wp, Arctic char Johnson and Litchfield, 2015.
ICHp, OMp, Wp, Sheefish, Saffron cod, Arctic cod, Arctic . . . ) )
I } January - I/Anadromous and A . . 1 . [Craig, 1984; MBC Applied Environmental Sciences,
89  |Mackenzie River Delta IA-2b December Marine Nearshore Fish cs:gzr, Arctic Cisco, Pacific herring, prickleback spp., sculpin 2004: Sawatzky et.al, 2007; Wong et al., 2013.
102 |Opilio Crab EFH A-2f  |January-December ?EpF"|'_|°) Crab Habitat |5 1 crab NMFS, 2009.
103 ISaffron Cod EFH A-2¢  [anuary-December (Sé‘;f;‘;” Cod Habitat s o0 Cod NMFS, 2009.
105 |Fish Creek IA-2e January-December |[Anadromous Fish CHp, Kp, Pp,DVp, HWp, Wp Johnson and Litchfield, 2015.
106 IShaviovik River IA-2¢ January-December IAnadromous and Ps, DVp, Arctic char, Arctic cod, capelin, Arctic cisco, Craig and Poulin, 1975; Jarvela and Thorsteinson,
ry Marine Nearshore Fish [stickleback, sculpin spp. 1998; Johnson and Litchfield, 2015.
GLSs Marine Waters
. I/Anadromous and e
153 |Noatak River IA-4c January-December Marine Nearshore Fish CHs,Kp,Pp,COp,Sp,DVp, Wp, SF Johnson and Litchfield, 2015.
/Anadromous and T
154  |Cape Krusenstern IA-4a \January-December Marine Nearshore Fish CHp.Sp,Pp,COp,Sp,DVp,Wp Johnson and Litchfield, 2015.
155  |Wulik and Kivalina Rivers A-4a  |January-December [\nadromous and - op oo ke po Ss DVS,Wp Johnson and Litchfield, 2015.
Marine Nearshore Fish
. IAnadromous and e
166 [KuK River IA-4b January-December Marine Nearshore Fish ICHp,Pp,BWp,LCp, OMp Johnson and Litchfield, 2015.
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ERA
GLS or Name Map [Vulnerable General Resource [Specific Resource Reference
LS ID
181  |Arctic National Wildlife Refuge  |A.-4c  |January-December Qnagromous and . E;ﬁnzpSa\é)re\l/l\r/lpEr%ti?:%(?ggﬁlﬁ):\cg(o;ghiu:ﬁﬁftsgsggs Johngon and Litchfield, 2015; U.S. Fish and Wildlife
arine Nearshore Fish . . Service, 2013.
eelpout species, Arctic flounder, starry flounder, sand lance
LSs Russia
25  |Amguema River IA-3a May - October IAnadromous Fish CHs, Ps, ALp, DVs, ACs, Kp, Sp, COp, Ws, OMp IAndreev, 2001.
31 Kolyuchinskaya Bay IA-3a May - October IAnadromous Fish Ps, Ks, DVs, ACs, Wp, OMp IAndreev, 2001.
37  [Chegitun River IA-3a May - October IAnadromous Fish Bering Cisco, ACs, DVs, Ps, Ks, CHs, Ss, OMp IAndreev, 2001.
38 |Inchoun Lagoon IA-3a May - October IAnadromous Fish ICHp, Pp, Kp, COp, Sp, Bering Cisco, Least Cisco IAndreev, 2001.
39 |Uelen Lagoon IA-3a May - October IAnadromous Fish CHp, Pp, Kp, COp, Sp, Bering Cisco, Least Cisco IAndreev, 2001.
LSs United States
40 Mint River IA-3b May - October IAnadromous Fish CHs, Ps, Sp, DVpr Johnson and Litchfield, 2015.
41 Pinguk River IA-3b May - October IAnadromous Fish CHs, Pp, DVp, Wp Johnson and Litchfield, 2015.
42 Eﬁgffgggfgfj'e‘r".'r‘:g”ukt ?:Ir\:aeerf( A-3b  |May- October  |Anadromous Fish  |[DVpr, CHs, Ps, DVp, Wp, DVp, DVpr, Wp Johnson and Litchfield, 2015.
43  [Shishmaref Airport IA-3b May - October IAnadromous Fish DVp Johnson and Litchfield, 2015.
Shishmaref Inlet, Arctic River,
44  [Sanaguich River, Serpentine IA-3b May - October IAnadromous Fish DVp, SFp, Wp, CHp Johnson and Litchfield, 2015.
River
47  [Kitluk River IA-3b May - October IAnadromous Fish Pp Johnson and Litchfield, 2015.
49  |Kougachuk Creek IA-3b May - October IAnadromous Fish Pp Johnson and Litchfield, 2015.
51 Inmachuk River, Kugruk River IA-3b May - October IAnadromous Fish CHs, Ps, DVp, CHp, Pp, DVp Johnson and Litchfield, 2015.
53 Kiwalik River, Buckland River IA-3b May - October IAnadromous Fish CHp, Pp, DVp, CHp, COp, Kp, Pp, DVp, Wp lJohnson and Litchfield, 2015.
54 gﬂfmglge”” Kobuk River, & | 3y, IMay- October  |Anadromous Fish DVp, DVs, CHp, Kp, Pp, DVs, SFp, Wp Johnson and Litchfield, 2015,
55  [Hotham Inlet Ogriveg River IA-3b May - October IAnadromous Fish CHp, Pp, DVs, Wp CHp, Pp, DVp Johnson and Litchfield, 2015.
56  [Noatak River IA-3b May - October IAnadromous Fish CHp, COp, Kp, Pp, Sp, DVp, SFp, Wpr Johnson and Litchfield, 2015.
57  |Aukulak Lagoon IA-3b May - October IAnadromous Fish Wp Johnson and Litchfield, 2015.
58 [Tasaychek Lagoon IA-3b May - October IAnadromous Fish Pp Johnson and Litchfield, 2015.
Kiligmak Inlet Jade Creek, Rabbit
59  |Creek, Imik Lagoon New Heart  |A-3b May - October IAnadromous Fish DVp, Wp DVp CHp, Sp, DVp Wp DVr DVp, Wp Johnson and Litchfield, 2015.
Creek, Omikviorok River
60 ok Lagoon WUk RIVer, a3 May - October  |Anadromous Fish W, CHp, COp, Kp, Pp, Sp, DVs, Wp CHp, CHs, Pp, DVp Johnson and Litchfield, 2015.
64  [Sulupoaktak Chnl IA-3b May - October IAnadromous Fish Pp, DVp Johnson and Litchfield, 2015.
67 Pitmegea River IA-3b May - October IAnadromous Fish CHp, Pp, DVp Johnson and Litchfield, 2015.
70 Kuchiak Creek IA-3b May - October IAnadromous Fish ICHs, COs Johnson and Litchfield, 2015.
71 Kukpowruk River IA-3b May - October IAnadromous Fish CHp, Pp, DVp Johnson and Litchfield, 2015.
72 Pt Lay, Kokolik River IA-3b June - October IAnadromous Fish CHp, Pp, DVp Johnson and Litchfield, 2015.
74 Utukok River IA-3b June - October IAnadromous Fish CHp, Pp, DVp Johnson and Litchfield, 2015.
80 Kugrua River IA-3b June - October IAnadromous Fish CHs,Ps Johnson and Litchfield, 2015.
87 [Paru River, Meade R_lver,_ IA-3c June - October IAnadromous Fish \Wsr CHs,Wp Wsr Ps,Wsr Johnson and Litchfield, 2015.
opagoruk River, Chipp River
89 Ikpikpuk River IA-3c June - October IAnadromous Fish Psr,Wsr Johnson and Litchfield, 2015.
91 Smith River IA-3c June - October IAnadromous Fish DVp,Wp Johnson and Litchfield, 2015.
93  [Kalikpik River IA-3c  [June - October IAnadromous Fish \Wp Johnson and Litchfield, 2015.
95  [Fish Creek, Nechelik Channel IA-3c June - October IAnadromous Fish CHp,Kp,Pp,DVp,Wp Wp Johnson and Litchfield, 2015
96 Colville River & Delta IA-3¢c June - October IAnadromous Fish CHp,Pp,DVp,Wp Johnson and Litchfield, 2015.
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ERA
GLS or Name Map [Vulnerable General Resource [Specific Resource Reference
LS ID
97 Colville River & Delta IA-3¢c June - October IAnadromous Fish CHp,Pp,DVp,Wp Johnson and Litchfield, 2015.
98 Kalubik River IA-3c June - October IAnadromous Fish DVp,Wp Wr Johnson and Litchfield, 2015.
99  |Ugnuravik River IA-3c June - October IAnadromous Fish Johnson and Litchfield, 2015.
100 |Oogrukpuk River, IA-3c June - October IAnadromous Fish \Wpr Wr Johnson and Litchfield, 2015.
101 [Sakonowyak River IA-3c June - October IAnadromous Fish \Wpr Wr Johnson and Litchfield, 2015.
102 [KuparukRiver, Fawn Creek, |p 3. |jne_October  |Anadromous Fish ~ [Wr, Wp Johnson and Litchfield, 2015.
Unnamed 10435
103  |Putuligayuk River IA-3¢c June - October IAnadromous Fish DVr,DVp,Wp,OMp,Wr Johnson and Litchfield, 2015.
104 [fyest Channel Sagavanirktok s 35 lune - October  Anadromous Fish Johnson and Litchfield, 2015.
105 [Sagavanirkiok River, E. A-3c  lune - October  |Anadromous Fish  |ACp,Chp,Pp,DVr,Wp DVr Johnson and Litchfield, 2015.
Sagavanirktok Creek
106 |o: Sagavanirktok Creek, A-3c  une-October  |Anadromous Fish Johnson and Litchfield, 2015.
Kadleroshilik River
Kavik River, Shaviovik River, . e
107 10300 (AWCH) IA-3¢c June - October IAnadromous Fish DVr, DVp, Ps Johnson and Litchfield, 2015.
108 |E Badami Creek, 10300 (AWCH#) |A-3c June - October IAnadromous Fish DVr Johnson and Litchfield, 2015.
109 |10280 (AWCH#) IA-3c June - October IAnadromous Fish DVr Johnson and Litchfield, 2015.
110 |10246 (AWCH) IA-3c  [June - October /Anadromous Fish DVr Johnson and Litchfield, 2015.
111 ;?;iis(pévi\\//gf) 10234 (AWCH) A 3¢ |june - October  |Anadromous Fish DV DVr DVr Pp,DVp,Wp Johnson and Litchfield, 2015.
112 |W. Canning River, Canning River |A-3c June - October IAnadromous Fish Pp,DVp,Wp CHp,Pp,DVp,Wp DVr Johnson and Litchfield, 2015.
113 |Canning River, Tamayariak River |A-3c June - October IAnadromous Fish DVs,DVp,Pp,Wp,CHp,DVr Johnson and Litchfield, 2015.
115  |Katakturik River, 10193 (AWC#) |A-3c  [June - October /Anadromous Fish DVp DVr Johnson and Litchfield, 2015.
116 [Marsh Creek, Carter Creek IA-3c June - October IAnadromous Fish DVr DVr Johnson and Litchfield, 2015.
11g [Nataroarok Creek, Hulahula o 3. |;,ne _October  |Anadromous Fish DVr DVp DVp DVr Johnson and Litchfield, 2015.
River, Okpilak River
119  |10173 (AWCH#) IA-3c June - October IAnadromous Fish DVr Johnson and Litchfield, 2015.
121  |Jago River IA-3c  [June - October lAnadromous Fish DVp Johnson and Litchfield, 2015.
122 |Kimikpaurauk River IA-3c June - October IAnadromous Fish DVr Johnson and Litchfield, 2015.
Siksik River, Sikrelurak River,
IAngun River, 10150-2004 . e
123 (AWC#) Kogotpak 10140-2006 IA-3c  [June - October /Anadromous Fish DVr DVr DVr DVr DVp DVr Johnson and Litchfield, 2015.
(AWCH#)
124  [chilik River, Egaksrak River, |y 3, |june — October  |Anadromous Fish  [DVp DVp DVp Johnson and Litchfield, 2015.
Kongakut River
LSs Canada
126 [Fish River IA-3¢c June - October IAnadromous Fish IACp, Wp Craig, 1984; Kendel et al., 1974.
127  |Malcolm River IA-3c June - October IAnadromous Fish IACp, OMp Craig, 1984.
128  |Firth River IA-3c June - October IAnadromous Fish IACp,OMp Craig, 1984.
130 [Spring River IA-3c June - October IAnadromous Fish IACp, Wp, SFp, OMp, sculpin spp. Craig, 1984; Majewski et al, 2013.
131 |Babbage River IA-3c June - October IAnadromous Fish IACp, Wp Craig, 1984.
133 Blow River IA-3c June - October IAnadromous Fish IACp, Wp, SFp Craig, 1984.
136-140 Mackenzie River IA-3c June - October IAnadromous Fish IACp, Wp, CHp, OMp, SFp Craig, 1984.
. IAC, DV, OM, Arctic cisco, Least Cisco, Whitefish spp.,
141-146 Kugmall|t Bay Tuktoyaktuk IA-3c [June - October Anagromous and .. lArctic cod, Saffron cod, Pacific herring, Arctic flounder, Niemi, et al., 2012
Peninsula Marine Nearshore Fish :
Starry flounder, Sculpin spp.
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. p— _ W=Whitefish R . _ . o
Key: AC=Arctic Char DV=Dolly Varden (undifferentiated) AL=Arctic lamprey P=Pink salmon s=spawning K=Chinook salmon
OM=Rainbow smelt p=present CH=Chum salmon S=Sockeye salmon r=rearing CO=Coho salmon SF=Sheefish

Source:

USDOI, BOEM, Alaska OCS Region (2016).

Table A.1-13. Environmental Resource Areas and Grouped Land Segments Used in the Analysis of Large or Very Large Oil Spill Effects on Birds in Sections 4.3 and 4.7.

General e
ID ’Name Map | Vulnerable Resource Specific Resource Reference
ERA
Birds, Barrier |,. . . . Dau and Bollinger, 2009, 2012; Johnson, 1993; Johnson, Wiggins, and
1 |Kasegaluk Lagoon Area A-2d | May-October |Island, Seals, SB'rs;'eS)LBR’ LTDU, eiders (STEI, COEI), loons (all 3 Wainwright, 1993; Laing and Platte, 1994; Lehnhausen and Quinlan, 1981;
Whales P Morgan, Day, and Gall, 2012; Seabird Information Network, 2015.
2 |Point Barrow, Plover Islands | A-2c | May-October Birds, Barrier Birds: SPEI, LTDU, BLBR, BLGU Dau and_ Bollinger, 2009; Fllscher and Larned, 2004; Ritchie et al, 2013; Seabird
Island Information Network, 2015; Troy, 2003.
5 |Beaufort Sea Shelf Edge IBA | A-2d | May-October |Birds Audubon, 2015.
Birds. Barrier Dau and Bollinger, 2009, 2012, Fischer and Larned, 2004; Flint et al., 2004;
8 |Maguire and Flaxman Islands |A-2a-2| May-October Islané Birds: nesting COEI, molting LTDU, PALO Johnson, 2000; Johnson et al., 2005; Noel et al., 2005; Seabird Information
Network, 2015.
Birds. barrier Dau and Bollinger, 2009, 2012; Fischer and Larned, 2004; Flint et al., 2004;
9 |Stockton and McClure Islands|A-2a-1| May-October |. ' Birds: nesting COEI, molting LTDU, staging SPEI Johnson, 2000, (Table 2); Johnson et al., 2005; Noel et al., 2005; Seabird
island ; )
Information Network, 2015; Troy, 2003.
Ledyard Bay SPEI Critical ] July- . N . . . . 66 FR 9146-9185; Laing and Platte, 1994; Morgan, Day, and Gall, 2012;
10 Habitat Unit A-af November Birds Birds: seabirds, molting/staging SPEI, staging YBLO Petersen, Larned, and Douglas, 1999; Piatt and Springer, 2003.
14 Cape Thompson Seabird A-2q | Mav-October |Birds Birds: seabirds, gulls, shorebirds, waterfowl, staging [Morgan, Day, and Gall, 2012; Piatt et al., 1991; Piatt and Springer, 2003; Seabird
Colony Area 9 ¥ YBLO Information Network, 2015; Springer et al., 1984; Stephenson and Irons, 2003.
Dragoo and Balland, 2014; Morgan, Day, and Gall, 2012; Oppel, Dickson and
Cape Lisburne Seabird } : Birds, Marine |,. . . . . . Powell, 2009; Piatt et al., 1991; Piatt and Springer, 2003; Roseneau et al., 2000;
15 Colony Area A-2f | May-October Mammals Birds: seabird breeding colony, staging YBLO Seabird Information Network, 2015; Springer et al., 1984; Stephenson and Irons,
2003.
17 |Angun and Beaufort Lagoons |A-2a-1| May-October Ef:a Barrier Birds: molting LTDU, scoters, staging shorebirds Dau and Bollinger,2009, 2012; Johnson and Herter, 1989.
18 ’ll\llrl;r;e Rearing and Molting A-2g | May-October [Birds Birds: murre foraging, rearing, and molting area Piatt and Springer, 2003; Springer et al., 1984.
Chukchi Sea Spring Lead ) - . Birds: seabird foraging area; spring migration area for [Connors, Myers, and Pitelka, 1979; Oppel, Dickson, and Powell, 2009; Piatt et
19 System A-2d | April-June  Birds, Whales LTDU, eiders (KIEI, COEIl), loons al., 1991; Piatt and Springer, 2003; Sexson, Pearce, and Petersen, 2014.
64 |Peard Bay Area A-2d | May-October Birds, Marine Birds: eiders (all 4 species), loons (all 3 species) Fischer and Larned, 2004; Gill, Handel, and Connors, 1985; Laing and Platte,
Mammals 1994.
Birds, Marine . -
. i N Dau and Bollinger, 2009, 2012; Earnst et al., 2005; Powell et al., 2005; Ritchie,
65 |Smith Bay A-2c | May-October \%?1221:'8’ Birds: eiders (SPEI, KIEI), YBLO Burgess, and Suydam, 2000; Ritchie et al., 2004: Troy, 2003,
67 |Herschel Island (Canada) A-2c | May-October |Birds Birds: LTDU, BLBR, scoters, eiders, loons, shorebirds [Johnson and Richardson, 1982; Richardson and Johnson, 1981.
68 |Harrison Ba A-2a-1| Mav-October Birds, Marine |Birds: eiders (KIEI, COEI), scoters (BLSC, SUSC), Connors, Connors, and Smith, 1984; Dau and Bollinger, 2009, 2012,; Fischer and
Y ¥ Mammals geese (BLBR, CANG, GWFG), loons, shorebirds Larned, 2004.
. . o ) Birds, Marine |Birds: geese (BLBR), eiders (KIEIl, COEI), LTDU, Bergman et al., 1977; Dau and Bollinger, 2009, 2012; Fischer and Larned, 2004;
69 |Harrison Bay/Colville Delta  |A-2a-2| May-October Mammals scoters (BLSC, SUSC), loons (all 3 species) Johnson and Herter, 1989.
S . Dau and Bollinger, 2009, 2012; Connors, Connors, and Smith, 1984; Divoky,
7 Simpson Lagoon, Thetis and A-2¢ | Mav-October [Birds E:E‘S E.?.SSS (sl?:lz)?e?s IZSSLCJ;SOC Gv\cvvcgé)egﬁéfe(l)?rgsl‘ 1984; Johnson, 2000; Johnson, Herter, and Bradstreet, 1987; Johnson and
Jones Islands Y Ioons: @l 3 s ecies) ’ ’ ’ Herter, 1989; Noel and Johnson, 1997; Richardson and Johnson, 1981; Stickney
P and Ritchie, 1996; Truett, Miller, and Kertell, 1997.
Gwvder Bav. West Dock Birds: geese (BLBR, LSGO, GWFG), eiders (COEI, [Dau and Bollinger, 2009, 2012; Fischer and Larned, 2004; Johnson, 2000; Noel
72 Y Y, ’ A-2a-2| May-October (Birds KIEI), LTDU, scoters (SUSC, WWSC), shorebirds, et al., 2005; Noel and Johnson, 1997; Powell et al., 2005; Truett, Miller, and

Cottle and Return Islands

loons (all 3 species)

Kertell, 1997; Stickney and Ritchie, 1996; Troy, 2003.
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ID |Name Map | Vulnerable general Specific Resource Reference
esource
N . Dau and Bollinger, 2009, 2012; Fischer and Larned, 2004; Johnson and
73 [Prudhoe Bay A-2a-1| May-October [Birds Ellrlglj' CTo0, cooners Ifgggc GV\\/IVVCgé)eShegfe(bci:r(gs " [Richardson, 1982 Noel and Jonson, 1997; Noel f al. 2005; Powell et l, 2005;
! o ’ ’ ’ Richardson and Johnson, 1981; Stickney and Ritchie, 1996; Troy, 2003; Truett,
loons (all 3 species) .
Miller, and Kertell, 1997.
76 Kendall Island Bird Sanctuary A-2¢ | Mav-October |Birds Birds: eiders (KIEI, COEI), LTDU, scoters (all 3 Alexander, Dickson, and Westover, 1997; Dickson et al., 1997; Divoky, 1984;
(Canada) ¥ species), loons (all 3 species) Johnson and Richardson, 1982; Richardson and Johnson, 1981.
) . N Dau and Bollinger, 2009, 2012; Divoky, 1984; Fischer and Larned, 2004;
77 giﬁzygg'rktﬁzlz\fga A-2a-2| May-October [Birds SB":;'ezl)d?ger?(Djllécsogg:’els‘;-DU’ scoters (all 3 Johnson, 2000; Johnson, Wiggins, and Wainwright, 1993; Sexson, Pearce, and
99y y P ’ P Petersen, 2014; Troy, 2003.
. o : . Birds: eiders (KIEI, COEIl), LTDU, scoters, loons Dau and Bollinger, 2009, 2012; Divoky, 1984; Fischer and Larned, 2004; Flint et
78 Mikkelsen Bay A-2a-2| May-October [Birds (PALO, RTLO) al., 2004; Johnson, 2000; Noel et al., 2005.
. ) ) . Birds: eiders (KIEI, COEIl), LTDU, scoters (SUSC, Dau and Bollinger, 2009, 2012; Fischer and Larned, 2004; Johnson and
79 |Demarcation Bay Offshore A-2¢ | May-October Birds WWSC), loons, molting LTDU, staging shorebirds Richardson, 1982; Johnson and Herter, 1989; Richardson and Johnson, 1981.
81 |Simpson Cove A-2a-1| May-October [Birds Birds: COEI, LTDU, PALO, scoters (SUSC, WWSC) ?gggand Bollinger, 2009, 2012; Fischer and Larned, 2004; Johnson and Herter,
26 Midway, Cross and Bartlett A-2a-1| Mav-October Birds, Barrier |Birds: eiders (SPEI,COEI), LTDU, scoters (all 3 Dau and Bollinger, 2009, 2012; Divoky, 1984; Fischer and Larned, 2004;
Islands ¥ Islands species), loons (all 3 species) Johnson, 2000; Troy, 2003, (Figure 3).
08 Anderson Point Barrier A-2a-1| May-October Birds, Barrier B|rd§: eiders (SPEI,COEI)z LTDU, scoters (all 3 Same as ERA96
Islands Islands species), loons (all 3 species)
99 Arey and Bgrter Islands, A-2a-1| May-October Birds, Barrier Blrds_: eiders (SPEI,COEI)Z LTDU, scoters (all 3 Same as ERA96
Bernard Spit Islands species), loons (all 3 species)
100 |Jago and Tapkaurak Spits A-2a-1| May-October Birds, Barrier Blrds': eiders (SPEI,COEI): LTDU, scoters (all 3 Same as ERA96
Islands species), loons (all 3 species)
104 (Ledyard Bay-Icy Cape IBA A-2e | May-October |Birds Audubon, 2015
124 |Chukchi Sea Nearshore IBA | A-2f | May-October [Birds Audubon, 2015
GLS
161 |Kasegaluk Lagoon Area IBA | A-4b | May-October [Birds Audubon, 2015
Teshekpuk Lake Special Area .
170 (NPR-) IBA A-4c | May-October (Birds Audubon, 2015
171 |Colville River Delta IBA A-4a | May-October |Birds Audubon, 2015, Brown et al., 2007.
12 |ortheast Arctic Coastal Plain| 46 | May-October [Birds Audubon, 2015
193 Kendall Island Bird Sanctuary A-4b | May-October [Birds
(Canada)
Notes:  Yellow-billed Loon (YBLO), Red-throated Loon (RTLO), Pacific Loon (PALO), COEI (Common Eider), KIEI (King Eider), SPEI (Spectacled Eider), STEI (Steller's Eider), LTDU
(Long-tailed Duck), Black Scoter (BLSC), Surf Scoter (SUSC), White-winged Scoter (WWSC), Black Brant (BLBR), Greater White-fronted Goose (GWFG), Canada Goose
(CANG), Lesser Snow Goose (LSGO): http://www.birdpop.org/DownloadDocuments/Alpha_codes_eng.pdf
Source: USDOI, BOEM, Alaska OCS Region (2016).

Table A.1-14. Environmental Resource Areas and Boundary Segments Used in the Analysis of Large or Very Large Oil Spill Effects on Whales in Sections 4.3 and 4.7.

ID Name Map |Vulnerable Sz Specific Resource Reference’
Resource
ERA
Birds, Barrier Frost and Lowry, 1990; Frost, Lowry, and Carroll, 1993; Suydam et al., 2001; Suydam, Lowry, and
1 |Kasegaluk Lagoon Area | A-2d [May-October |Island, Seals,Beluga Whales . . ’ ’ y: ’ oy ” et ’ Y,
Frost, 2005; Citta et al., 2013.
Whales
13 |SUA: Kivalina-Noatak | A-2g January- Subsistence, Beluga Whales Suydam et al., 2001; Suydam, Lowry, and Frost, 2005.
December |Whales
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ID Name Map |Vulnerable RGeneraI Specific Resource Reference’
esource
Clarke et al., 2013, 2014; Fraker, Sergeant, and Hoek, 1978; Harwood and Smith, 2002; Hauser et
September- Bowhead Whales. Beluga Whales-fall al., 2014; Ljungblad et al., 1988; Martell, Dickinson, and Casselman, 1984; Melnikov and Bobkov.
20 |[East Chukchi Offshore | A-2f Oc?ober Whales miaration. feedin ’ 9 1993; Monnett and Treacy, 2005; Quakenbush and Citta, 2013; Quakenbush, Small and Citta.
9 ’ 9 2013; Treacy, 1988, 1989, 1990, 1991, 1992, 1993, 1994, 1995, 1996, 1997, 1998, 2000, 2001,
2002.
September- Bowhead Whales. Beluga Whales-fall Clarke et al., 2013, 2014; Hauser et al., 2014; Ljungblad et al., 1988; Monnett and Treacy, 2005;
21 |AKBFT Bowhead FM 1 | A-2b Oc?ober Whales miaration ’ 9 Quakenbush and Citta, 2013; Quakenbush, Small, and Citta, 2013; Shelden and Mocklin, 2013;
9 Treacy, 1988, 1989, 1990, 1991, 1992, 1993, 1994, 1995, 1996, 1997, 1998, 2000, 2001, 2002.
September- Clarke et al., 2013, 2014; Ljungblad et al., 1988; Monnett and Treacy, 2005; Quakenbush and Citta,
22 |AKBFT Bowhead FM 2 | A-2b Oc?ober Whales Bowhead Whales-fall migration 2013; Quakenbush, Small, and Citta, 2013; Shelden and Mocklin, 2013; Treacy, 1988, 1989, 1990,
1991, 1992, 1993, 1994, 1995, 1996, 1997, 1998, 2000, 2001, 2002.
24 |AK BFT Bowhead FM 3 | A-2b gi?éﬁg‘rber' Whales Bowhead Whales-fall migration Same as ERA22.
25 |AK BFT Bowhead FM 4 | A-2b gi‘t’;nger' Whales Bowhead Whales-fall migration Same as ERA22.
26 |AK BFT Bowhead FM 5 | A-2b gi?éﬁg‘rber' Whales Bowhead Whales-fall migration Same as ERA22.
27 |AK BFT Bowhead FM 6 | A-2b gecféﬁzrber' Whales Bowhead Whales-fall migration Same as ERA22.
28 |AK BFT Bowhead FM 7 | A-2b gﬁfé‘;gber' Whales Bowhead Whales-fall migration Same as ERA22.
29 |AK BFT Bowhead FM 8 | A-2b gecféﬁzrber' Whales Bowhead Whales-fall migration Same as ERA22.
. } . Bowhead Whales, Beluga Whales- spring Clarke et al., 2013; Ljungblad et al., 1988; Quakenbush and Citta, 2013; Quakenbush, Small, and
30 |Beaufort Spring Lead 1 | A-2c April-June - \Whales | oo Citta, 2013; Shelden and Mocklin, 2013.
31 |Beaufort Spring Lead 2 | A-2¢ |April-June  [Whales i?;gﬁgg Whales, Beluga Whales- spring g 0 a5 ERA0.
32 |Beaufort Spring Lead 3 | A-2c |April-dune  [Whales ﬁ?;g?igg Whales, Beluga Whales- spring Same as ERA30.
33 |Beaufort Spring Lead 4 | A-2c |April-dune  (Whales i?;g?igg Whales, Beluga Whales; spring Same as ERA30.
34 |Beaufort Spring Lead 5 | A-2c |April-dune  |Whales ﬁ?;gﬁsg Whales, Beluga Whales- spring Same as ERA30.
35 |Beaufort Spring Lead 6 | A-2c |April-dune  [Whales i?;gggg Whales, Beluga Whales- spring Same as ERA30.
36 |Beaufort Spring Lead 7 | A-2c |April-June  [Whales E\‘I’;gﬁsg Whales, Beluga Whales- spring \g 10 45 ERA30.
37 |Beaufort Spring Lead 8 | A-2c |April-June  [Whales ﬁ?;g?igg Whales, Beluga Whales- spring Same as ERA30.
45 |Beaufort Spring Lead 9 | A-2c |April-dJune  |Whales i?;g?igg Whales, Beluga Whales- spring Same as ERA30.
Bogoslovskaya, Votrogov, and Krupnik, 1982; Clarke et al., 2013; Doroshenko, and Kolesnikov,
Bowhead Whales, Gray Whales, Beluga 1984; George et al., 2012; Heide, 1979; Ljungblad et al., 1986, 1988; Miller, Rugh, and
49 |Chukchi Spring Lead 1 | A-2g |April-dJune  |Whales Whales — spring migration- spring leads- Johnson,1986; Melnikov, Zelensky, and Ainana,1997; Melnikov et al., 2004; Melnikov and Zeh,
Chukchi 2007; Quakenbush and Citta, 2013; Quakenbush, Small, and Citta, 2013; Stringer and Groves,
1991.
Bowhead Whales, Gray Whales, Beluga
53 |Chukchi Spring Lead 2 | A-2d |April-dune  |Whales Whales — spring migration- spring leads- Same as ERA49.

Chukchi
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ID Name Map [Vulnerable RGeneraI Specific Resource Reference’
esource
Bowhead Whales, Gray Whales, Beluga
54 |Chukchi Spring Lead 3 | A-2d |April-dune  |Whales Whales — spring migration- spring leads- Same as ERA49.
Chukchi
5. |[August- Bowhead Whales, historically Gray Whales |Clarke et al., 2013; Ljungblad et al., 1986; Moore, DeMaster and Dayton. 2000; Quakenbush and
56 |Hanna Shoal Area A29 October \Whales (Hanna Shoal) Citta, 2013; Quakenbush, Small, and Citta, 2013.
King Point-Shallow Bay ) . Whales, Fraker, Sergeant, and Hoek, 1978; Harwood and Smith, 2002; Harwood et al., 1996, 2010; Martell,
60 (Canada) A-2b |April-Sept Subsistence Beluga Whales Dickinson, and Casselman, 1984.
. .| [Bogoslovskaya, Votrogov, and Krupnik, 1982; Clarke et al., 2013, 2014; George et al., 2012;
o1 |PontLay-BarowBH |, | oo A [Bowhead Whales, gga{]gzaxﬁaf;’g‘orcﬁ;ﬁ” Ljungblad et al., 1988; Melnikov and Bobkov, 1993; Melnikov, Zelensky, and Ainana, 1997; Miller,
GW SFF ¥ agare ga’tionsyand bowhead fall miaration Rugh, and Johnson, 1986; Moore and DeMaster, 1997; Moore et al., 1995; Quakenbush and Citta,
9greg 9 2013; Quakenbush, Small, and Citta, 2013; Shelden and Mocklin, 2013.
63 |North Chukchi A-2g October- \Whales Bowhead Whales M‘artell, Dickinson, and Casselman, 1984; Quakenbush and Citta, 2013; Quakenbush, Small, and
December Citta, 2013.
Whales,
65 |Smith Bay A-2c [May-October [Birds, Marine [Bowhead Whales Clarke et al., 2015a,b.
Mammals
Ainana, Zelenski, and Bychkov, 2001; Bogoslovskaya, Votrogov, and Krupnik, 1982; Melnikov,
. October- 2000; Melnikov and Bobkov, 1993; Melnikov, Zelensky, and Ainana, 1997; Miller, Rugh, and
70 North Central Chukehi | A-29 |5 o e,  [Whales  Bowhead Whales Johnson, 1986; Mizroch, Rice, and Breiwick, 1984; Mizroch et al., 2009; Quakenbush and Citta,
2013; Quakenbush, Small, and Citta, 2013.
Bogoslovskaya, Votrogov, and Krupnik, 1982; George et al., 2012; Heide-Jorgensen et al., 2012;
82 North Chukotka A-2a Lulv-October [Whales Bowhead Whales, Gray Whales; summer-fall [Ljungblad et al., 1988; Melnikov and Bobkov, 1993; Melnikov, Zelensky, and Ainana, 1997; Miller,
Nearshore 2 g|ouly feeding and bowhead fall migration Rugh, and Johnson, 1986; Moore and DeMaster, 1997; Moore et al., 1995; Quakenbush and Citta,
2013; Quakenbush, Small, and Citta, 2013.
North Chukotka July- Bowhead Whales, Gray Whales; summer-fall
83 Nearshore 3 A-2g December \Whales feeding and bowhead fall migration Same as ERA82.
Bowhead Whale Braham, Fraker, and Krogman. 1980; Fraker, Sergeant, and Hoek, 1978; Harwood and Smith,
91 Summer (Canada) A-2c [July-October (Whales Bowhead Whale-summer concentration 2002; Harwood, Auld and Moore, 2010; Martell, Dickinson, and Casselman, 1984; Quakenbush and
Citta, 2013; Quakenbush, Small and Citta. 2013;
107 |Point Hope Offshore A2f June- \Whales Gray Whales, Fin Whales, Hu_mpback Clarke et al., 2013 (Maps 6, 13); Friday et al., 2014; George et al., 2012; Miller, Johnson, and
September \Whales summer fall aggregation Doroshenko, 1985.
108 Barrow Feeding A2f September- \Whales Bowhead Whales, Gray Whales-feeding Clarke et al., 2012, 2013; Ljungblad et al., 1988; Monnett and Treacy, 2005; Quakenbush and Citta,
Aggregation October aggregation- fall 2013; Quakenbush, Small, and Citta, 2013; Shelden and Mocklin, 2013.
109 |AK BFT Shelf Edge | A-2c [July, August [Whales Sggzzzgovxha'es'cm"” calf and feeding Christman et al., 2013; Clarke et al., 2012, 2013.
110 (AK BFT Outer Shelf & | o o) | juiy-October [Whales ~ [61uga Whales —summer- fall feeding Clarke et al., 2013, 2014; Richard, Martin and Orr, 1998, 2001.
Slope 1 concentration and movement corridor
11 AK BFT Outer Shelf & A-2b [July-October [Whales Beluga Whales —summer- fall fee(;hng Same as ERA110.
Slope 2 concentration and movement corridor
112 AK BFT Outer Shelf & A-2b |July-October [Whales Beluga Wh_ales —summer- fall fee(_:hng Same as ERA110.
Slope 3 concentration and movement corridor
13 AK BFT Outer Shelf & A-2b |[July-October [Whales Beluga Whales —summer- fall feecjlng Same as ERA10.
Slope 4 concentration and movement corridor
114 AK BFT Outer Shelf & A-2b |July-October [Whales Beluga Wh_ales —summer- fall fee(_:hng Same as ERA110.
Slope 5 concentration and movement corridor
15 AK BFT Outer Shelf & A-2b |July-October [Whales Beluga Whales —summer- fall feedmg Same as ERA110.
Slope 6 concentration and movement corridor
16 AK BFT Outer Shelf & A-2b |[July-October [Whales Beluga Wh_ales —summer- fall fee(_:hng Same as ERA110.
Slope 7 concentration and movement corridor
17 AK BFT Outer Shelf & A-2b |July-October [Whales Beluga Whales —summer- fall feedmg Same as ERA110.
Slope 8 concentration and movement corridor
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ID Name Map [Vulnerable RGeneraI Specific Resource Reference’
esource
118 AK BFT Outer Shelf & A-2b [July-October [Whales Beluga Wh_ales —summer- fall fee(_:hng Same as ERA110.
Slope 9 concentration and movement corridor
119 AK BFT Outer Shelf & A-2b |July-October [Whales Beluga Wh_ales —summer- fall feedmg Same as ERA110.
Slope 10 concentration and movement corridor
Chukchi Gray Whale Fall September- . . Bogoslovskaya, Votrogov, and Krupnik, 1982; Doroshenko and Kolesnikov, 1983; George et al.,
120 | pussia) A28 |0ciober  |Vhales  |Gray Whales-fall feeding aggregation 2012; Miller, Johnson, and Doroshenko, 1985.
. June- . .
121 |Cape Lisburne—Pt Hope | A-2e September Whales Gray Whale-cow/calf aggregation Ljungblad et al., 1988.
October- N~ . Fraker, Sergeant, and Hoek, 1978; Harwood and Smith, 2002; Martell, Dickinson, and Casselman,
122 [Bowhead Fall (Canada) | A-2¢ |50 o e, [Whales  [Bowhead Whale- fall migration & feeding 11944 Quakenbush and Citta, 2013; Quakenbush, Small and Citta. 2013;
Offshore Herald 5, [October - Bogoslovskaya, Votrogov, and Krupnik,1982; Quakenbush and Citta, 2013; Quakenbush, Small,
123 Island/Hope Sea Valley A-2g December \Whales Bowhead Whales and Citta, 2013.
BSs
2 |RusCh C Dezhnev A-1 [May-October |Whales Gray Whales, Beluga Whales, Humpback Clarke et al., 2013 (Maps 6, 13); George et al., 2012; Miller, Johnson, and Doroshenko, 1985.
\Whales, Bowhead Whales
Amundsen Gulf BH Braham, Fraker, and Krogman, 1980; Fraker, Sergeant, and Hoek, 1978; Harwood and Smith,
39-40 Sorin A-1 [May-July Whales Bowhead Whale-spring aggregation 2002; Martell, Dickinson, and Casselman, 1984; Quakenbush and Citta, 2013; Quakenbush, Small,
pring and Citta, 2013.
Source: USDOI, BOEM, Alaska OCS Region (2016).

Notes: " Clarke et al. (20154, b) and Kuletz et al.(2015) were used to help define and refine all cetacean ERAs and BSs in U.S. waters; Cita et al. (2015) was used to help define and refine all bowhead ERAs and
BSs; Hauser et al. (2014) were used to help define and refine all beluga ERAs and BSs

Table A.1-15. Environmental Resource Areas, Grouped Land Segments and Land Segments Used in the Analysis of Large or Very Large Oil Spill Effects on Marine Mammals
(Polar Bears and Walrus) in Sections 4.3 and 4.7.

ID Name Map Vulnerable RGeneraI Specific Resource Reference
esource
ERAs
Polar Bears. Polar Bear Belikov, 1993; Belikov, Boltunov, and Gorbunov, 1996; Boltunov,Nikiforov, and Semenova, 2012;
11 Wrangel Island 12 nmi & A-2q | January-December Marine dennin (Oc‘:tober-A ril) Durner et al., 2006; Fay, 1982; Fay et al., 1984; Federal State Budget Institution, 2014; Fedoseev,
Offshore 9 ry Mammals Walrusg(Jul -Novempber‘) 1981; Gilbert et al., 1992; Kochnev, 2004; Kochnev, 2006; Ovsyanikov, 2012, 2013; Solovyev et al.,
y 2012; Stishov, 1991; Upenski and Kistchinski, 1972; Wilson et al., 2014.
15 Cape Lisburne Seabird Colony A-Df May-October Marine Walrus lAlaska Clean Seas (ACS), 2015; Christman, 2013; Fay, 1982; Huntington and Quakenbush, 2013;
IArea Mammals Robards, 2013.
23 |Polar Bear Offshore A-2g| November-June M'\;';rr'r’]‘;s Polar Bears Durner et al., 2006; USFWS, 2013a; Wilson et al., 2014.
47 [Hanna Shoal Walrus Use Area | A-2e May-October Ml\g;rrl’::Is \Walrus Jay, Fischbach, and Kochnev, 2012, Figures 4 & 5, pp. 8-9; Kuletz et al., 2015.
50 |PtLay Walrus Offshore A-2d May-October M“;Irirrlrr:gls \Walrus Fay et al., 1984; Jay, Fischbach, and Kochnev, 2012, Figures 4 & 5, pp. 8-9; Kuletz et al., 2015.
Marine IACS, 2015; Huntington, Nelson, and Quakenbush, 2012; Jay, Fischbach, and Kochnev, 2012, Figures
51 [Pt Lay Walrus Nearshore A-2g May-October Mammals \Walrus 48 5, pp. 8-9; Kuletz et al., 2015.
52 Russian Coast Walrus A-2f May-November Marine \Walrus Jay, Fischbach, and Kochnev, 2012, Figures 4 & 5, pp. 8-9.
Offshore Mammals
55 |Point Barrow, Plover Islands | A-2b | January-December M'\;';r:]‘;s Polar Bears IACS, 2015; Kalxdorff et al., 2002.
58 Russian Coast Walrus A-2f May-November Marine \Walrus Fay et al., 1984; Jay, Fischbach, and Kochnev, 2012, Figures 4 & 5, pp. 8-9.
Nearshore Mammals
Marine Belikov, Boltunov, and Gorbunov, 1996; Boltunov, Nikiforov, and Semenova, 2012; Fay, 1982; Fay et
59 |Ostrov Kolyuchin A-2f | July -November Mammals Polar Bears, Walrus al., 1984; Gilbert et al., 1992; Kavry, Boltunov, and Nikiforov, 2008; Kochnev, 2006, 2013a, 2013b;
Kochnev and Kozlov, 2012; Kochnev et al., 2003; Pereverez and Kochnev, 2012.
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ID Name Map Vulnerable RGeneraI Specific Resource Reference
esource
Marine Polar Bears, Polar Bear IAmstrup and Gardner, 1994; Belikov, 1993; Belikov, Boltunov, and Gorbunov, 1996; Durner et al.,
66 |Herald Island A-2g | January-December Mammals denning (October-April),  [2006; Fay, 1982; Federal State Budget Institution, 2014; Fedoseev, 1981; Gilbert et al., 1992;
\Walrus (July-November)  |Ovsyanikov, 1998; Ovsyanikov and Menyushina, 2012; Rode et al., 2015; Stishov, 1991.
74 [Hershel Island A-2c | January-December Marine Polar_ Bears, Polar Be_ar Durner et al., 2004; Stirling and Andriashek, 1992.
Mammals |denning (October-April)
92 Thetis, Jones, Cottle & Return |A-2a- January-December Marine Polar_ Bears, Polar Be_ar IACS, 2015; Durner, Amstrup, and Fischbach, 2003; Durner et al., 2004; Kalxdorff et al., 2002.
Isl. 1 Mammals |denning (October-April)
93 |Cross and No Name Islands A-2a- January-December Marine Polar. Bears, Polar Begr IACS, 2015; Durner et al., 2004; Kalxdorff et al., 2002; Miller, Schliebe, and Proffitt, 2006.
2 Mammals [denning (October-April)
94 |Maquire. Flaxman & Barrier Is| A-2a- January-December Marine  |Polar Bears, Polar Bear IACS, 2015; Amstrup and Gardner, 1994; Durner, 2005; Durner, Amstrup, and Fischbach, 2003; Durner
guire, 11 ry Mammals |denning (October-April) et al., 2004; Kalxdorff et al., 2002.
05 |Arey & Barter Islands,and A-2a- Januarv-December Marine  |Polar Bears, Polar Bear IACS, 2015; Amstrup and Gardner, 1994; Durner et al., 2004; Kalxdorff et al., 2002; Miller, Schliebe,
Bernard Spit 2 ry Mammals [denning (October-April) land Proffitt, 2006.
LSs
29 Mys Shmidta (Cape Schmidt), A-2a | January-December Marine Walrus (July-November) Belikov, Boltunov, and Gorbunov, 1996; Boltunov, Nikiforov, and Semenova, 2012; Gilbert et al., 1992;
Cape Kozhevnikov, Ryrkaipii y Mammal y Kavry, Boltunov, and Nikiforov, 2008; Kochnev, 2013a, 2013b; Robards, 2013.
28 Ostrov Karkarpko, Mys A-2a | January-December Marine Walrus (July-November) Belikov, Boltunov, and Gorbunov, 1996; Boltunov, Nikiforov, and Semenova, 2012; Fay, 1982; Kavry,
\Vankarem (Cape Vankarem) ry Mammals y Boltunov, and Nikiforov, 2008; Kochnev, 2004, 2013a, 2013b; Kryukova and Kochnev, 2012.
29 |Mys Onmyn (Cape Onmyn) A-2a | January-December M'\;I;m;s \Walrus (July-November)  [Boltunov, Nikiforov, and Semenova, 2012; Fay, 1982; Kochnev, 2004; Kryukova and Kochnev, 2012.
31 |Kosa Belyaka (Belyaka Spit) |A-2A| January-December M'\:;rrl’::Is \Walrus (July-November)  [Robards, 2013
38 |Mys Unikin (Cape Unikyn) A-2a | January-December M'\elllrirrlrrllgls \Walrus (July-November)  [Boltunov, Nikiforov, and Semenova, 2012; Fay, 1982; Fay et al., 1984; Kochnev, 2004, 2013a.
Mys Dezhnev, Mys Peek Marine Boltunov, Nikiforov, and Semenova, 2012; Fay, 1982; Fay et al., 1984; Fedoseev, 1981; Kochnev,
39 (Cape Dehznev, Cape Peek) A-2a | January-December Mammals \Walrus (July-November) 2004, 2013a.
Buckland, Cape Dyer, Cape ) ; Marine  |Polar Bear denning .
65 Lewis, Cape Lisbumne A-2c | January-December Mammals [(October-April) IACS, 2015; Voorhees and Sparks, 2012.
75 licy Cape January-December Marine Walrus (July — November) Christman, 2013; Fischbach, Monson, and Jay, 2009; Huntington, Nelson, and Quakenbush, 2012;
Mammals Robards, 2013.
gs [Barrow, Browenville, Elson | » o | january-December | | Marine  Polar Bears (August- IACS, 2015; Durner et al., 2006; Kalxdorff et al., 2002.
Lagoon Mammals |November)
GLSs
Bukhta Somnitel'naya Marine Polar Bears, Polar Bear Belikov, 1993; Belikov, Boltunov, and Gorbunov, 1996; Boltunov, Nikiforov, Semenova, 2012; Durner et
147 |(Somnitel'naya A-4c | January-December Mammals denning (October-April),  |al., 2006; Fay, 1982; Gilbert et al., 1992; Kochnev, 2004; Kochnev, 2006, 2013b; Ovsyanikov, 2003,
Spit), Davidova Spit \Walrus (July-November) 2012, 2013; Ovsyanikov, Menyushina, and Bezrukov, 2008; Rode et al., 2015; Solovyev et al., 2012.
149 |Ostrov Idiidlya (Ididlya Island) | A-4c July-November Marine \Walrus Boltunov, Nikiforov, and Semenova, 2012; Fay, 1982; Fedoseev, 1981; Gilbert et al., 1992; Kochnev,
Mammals 2004.
Mys Serditse Kamen (Cape Marine Belikov, Boltunov, and Gorbunov, 1996; Boltunov, Nikiforov, and Semenova, 2012; Chakilev, Dondua,
150 [0 A-4c| July-November \Walrus and Kochnev, 2012;Fay, 1982; Fay et al., 1984; Fedoseev, 1981; Gilbert et al., 1992; Kochnev, 2004,
Serdtse-Kamen) Mammals >013a
Marine Belikov, Boltunov, and Gorbunov, 1996; Boltunov, Nikiforov, and Semenova, 2012; Fay et al., 1984;
151 |Chukotka Coast Haulout A-4c| July-November \Walrus Fedoseev, 1981; Gilbert et al., 1992; Jay, Fischbach, and Kochnev, 2012, Figures 4 & 5, pp. 8-9;
Mammals
Kochnev, 2013a.
. Polar Bear denning . . . . . . .
159 |Cape Lisburne A-4b | January-December Marine (October-April), Walrus IACS, 2015; Christman, 2013; Fay, 1982; Fay et al., 1984; Huntington and Quakenbush, 2013; Robards,
Mammals 2013.
(August-November)
162 |Point Lay Haulout Ada| July-November Marine \Walrus Christman, 2013; Fischbach, Monson, and Jay, 2009; Huntington, Nelson, and Quakenbush, 2012;
Mammals Robards, 2013.
172 [Colville River Delta A-4a|  October-April Marine 5 - Bears denning IACS, 2015; Blank, 2013.
Mammals
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ID Name Map Vulnerable Sz Specific Resource Reference
Resource
176 98 -129 Summer A-4a June-August Ml\zglr?wrrl‘::Is Polar Bears IAmstrup and Gardner, 1994; Derocher et al, 2013, (Figure 13, p. 59), Durner et al., 2004.
178 [104-129 Fall A-4p|  September- Marine 50 o Bears Amstrup and Gardner, 1994; Derocher et al, 2013, (Figure 13, p. 59) Durner et al., 2004.
November Mammals
179 |Fo Island Ba Januarv-December Marine  |Polar Bears, Polar Bear Durner, 2005; Hilcorp Alaska, LLC, 2015, Figure 3.12.1-1; Schliebe et al., 2008; Streever and Bishop,
99y y ry Mammals [denning (October-April) 2014.
) ) ) A Marine . IAmstrup and Gardner, 1994; Derocher et al, 2013, (Figure 13, p. 59); Durner, 2005; Durner, Amstrup,
180 |110-124 Winter A-4b October-April Mammals Polar Bear denning and Ambrosius, 2005; Durner, Amstrup, and Fischbach, 2003.
187 |126-133 Spring A-4b March - May M'\elllrirrlrrllgls Polar Bears IAmstrup and Gardner, 1994; Derocher et al, 2013, (Figure 13, p. 59); Durner et al., 2004; Pilford, 2014.
188 |126-135 Winter A-4a | December-February Ml\g;rrlrzlsls Polar Bears IAmstrup and Gardner, 1994; Derocher et al, 2013, (Figure 13, p. 59); Durner et al., 2004.
191 |136-146 Spring A-4a March - May Ml\elllrirrlrr:gls Polar Bears IAmstrup and Gardner, 1994; Derocher et al, 2013, (Figure 13, p. 59); Durner et al., 2004; Pilford, 2014.
192 |136-146 Winter A-4a | December-February Ml\zglr?wrrl‘::Is Polar Bears IAmstrup and Gardner, 1994; Derocher et al, 2013, (Figure 13, p. 59); Durner et al., 2004.
Russia Chukchi Coast Marine Marine Belikov, Boltunov, and Gorbunov, 1996; Boltunov,Nikiforov, and Semenova, 2012; Durner et al., 2006;
195 Mammals A-4c| July-November Mammals Polar Bears, Walrus Fay et al., 1984; Fedoseev, 1981; Gilbert et al., 1992; Kochnev, 2006, 2013b; Ovsyanikov, 2013;

Stishov, 1991.

Source:

USDOI, BOEM, Alaska OCS Region (2016).

Table A.1-16. Environmental Resource Areas, Grouped Land Segments and Land Segments Used in the Analysis of Large or Very Large Oil Spill Effects on
Marine Mammals (Ice Seals) in Sections 4.3 and 4.4.

ey Name Map Vulnerable sEieEl Specific Resource Reference
ID Resource
Birds, Barrier
1 |Kasegaluk Lagoon Area A-2d [May-October Island,Seals, |Spotted Seals ADF&G, 2001; Boveng et al., 2009.
Whales
46 (Wrangel Island 12 nmi Buffer 2| A-2g| December-May M'\;l;m;s Bearded Seals Ringed Seals Cameron et al., 2010; Kelly et al., 2010.
48 |Chukchi Lead System 4 A-2e| December-May M'\;I;m:ls Bearded Seals Ringed Seals Cameron et al., 2010; Kelly et al., 2010.
62 |Herald Shoal Polynya 2 A-2g| December-May M'\z:lranrrlrr:gls Ringed Seals Bearded Seals Cameron et al., 2010; Kelly et al., 2010.
g4 |reardBay Area/Franklin Spit |\ 54| gy October Marine o tted Seals ADF&G, 2001: Boveng et al., 2009.
Area Mammals
g5 [omith Bay: Spotted Seal A-2d|  May-October Marine g tted Seals ADF&G, 2001: Boveng et al., 2009.
Haulout Mammals
68 |Harrison Bay A-2a- May-October Marine Spotted Seals ADF&G, 2001; Boveng et al., 2009.
1 Mammals
. . A-2a- Marine .
69 |Harrison Bay/Colville Delta P May-October Mammals Spotted Seals ADF&G, 2001; Boveng et al., 2009.
GLS
ID
148 |Kolyuchin Bay A-4c| June-November M'\z:lranrrlrr:gls Spotted Seals Ringed Seals Boveng et al., 2009; Heptner et al., 1996; Kelly et al., 2010.
169 [>mith Bay Spotted Seal A-4b|  May-October Marine o tted Seals ADF&G, 2001: Boveng et al., 2009.
Haulout Mammals
473 |Harrison Bay Spotted Seal | o 4| ne-September |  MAMNE g tted Seals ADF&G, 2001: Boveng et al., 2009.
Haulout Mammals
Source: USDOI, BOEM, Alaska OCS Region (2016).

A.1. Supporting Tables and Maps

A-33




Liberty Development and Production Plan Draft EIS

Appendix A

Table A.1-17. Grouped Land Segments Used in the Analysis of Large or Very Large Oil Spill Effects on Terrestrial Mammals in Sections 4.3 and 4.4.

GLS Specific
D Name Map Vulnerable General Resource Resource Reference
156 |WAH Insect Relief A-4c |July-August Terrestrial Mammals Caribou ADF&G, 2001; Person et al., 2007.
160 |Ledyard Brown Bears A-4b |June-October Terrestrial Mammals Brown Bears ADF&G, 1986; ADF&G, 2001.
163 |Kasegaluk Brown Bears A-4b |June-October Terrestrial Mammals Brown Bears ADF&G, 1986; ADF&G, 2001.
167 |TCH Insect Relief/Calving A-4b |May-August Terrestrial Mammals Caribou ADF&G, 1986; ADF&G, 2001; Carroll et al., 2011; Person et al., 2007.
. ) ) . ADF&G, 1986; ADF&G, 2001; Arthur and Del Vecchio, 2009; Cameron et al., 2002;
174 |CAH Insect Relief/Calving A-4b [May-August Terrestrial Mammals Caribou 2005: Lawhead and Prichard, 2007: Wolfe, 2000.
177 |Beaufort Muskox A-4b [November-May Terrestrial Mammals Muskox AI_DF&G, 2001; I_Enwronment Yukon, 2009; Lawhead and Prichard, 2007; Reynolds,
Wilson, and Klein, 2002.
183 |PCH Insect Relief A-4b |July-August Terrestrial Mammals Caribou ADF&G, 2001; Environment Yukon, 2009; Nixon and Russell, 1990.
184 |PCH Calving A-4a |May-June Terrestrial Mammals Caribou ADF&G, 2001; Environment Yukon, 2009; Fancy et al., 1989; Griffith et al., 2002.
185 |Yukon Muskox Wintering A-4a |November-April Terrestrial Mammals Muskox Environment Yukon, 2009.
189 [Yukon Moose A-4b |January-December |Terrestrial Mammals Caribou Environment Yukon, 2009.
194 Tukjtoyaktuk & Cape Bathurst A-dc [July-August Terrestrial Mammals Caribou Gunn, Russell, and Eamer, 2011; Nagy et al., 2005.
Caribou Insect Relief
Source: USDOI, BOEM, Alaska OCS Region (2016).
Notes: CAH—Central Arctic Herd; PCH—Porcupine Caribou Herd; TCH-Teshekpuk Caribou Herd; WAH-Western Arctic Herd.
Table A.1-18. Environmental Resource Areas and Grouped Land Segments Used in the Analysis of Large or Very Large Oil Spill Effects on Subsistence Resources in
Sections 4.4 and 4.7.
ID Name Map Vulnerable general Specific Resource Reference
esource
ERA
3 SUA: Enurmino- A2 January- Subsistence Bowhead Whales, Grey Whales, Walrus, Polar  |Ainana, Zelensky, and Bychkov, 2001; Melnikov and Bobkov, 1993; Kochnev
Neshkan/Russia 9 December Bears, Ocean Fish, Birds et al., 2003; Zdor, Zdor, and Ainana, 2010.
_ lAinana, Zelensky, and Bychkov, 2001; Huntington and Mymrin, 1996; Kochnev
4 [SUA:Inchoun-Uelen/ Russia A-2f January Subsistence Bowhead Whales, Grt_ay Wh_ales, Walrus, Beluga, et al., 2003; Melnikov and Bobkov, 1993; Mymrin et al., 1999; Zdor, Zdor, and
December Polar Bears, Ocean Fish, Birds Ainana. 2010
12 SUA: Nuigsut-Colville River A-2C Aoril-October  [Subsistence \Whales, Seals, Waterfowl, Ocean Fish, Moose, |(Galganaitis, 2009; 2014a, 2014b; S.R. Braund and Assocs., 2010; USDOI,
Delta P Caribou BLM and MMS, 2003; USDOI, MMS, 1984.
- January- Subsistence, Walrus, Seals, Bowhead Whales, Beluga Whales, .
13 [SUA:Kivalina-Noatak A-2g December Whales Polar Bears, Ocean Fish, King Crabs Burch, 1985; Magdanz et al., 2010.
38 S.UA: Point. Hope-Cape A-2d January- Subsistence [Beluga Whales, Bowhead Whales, Walrus, Seals [Braund and Burnham, 1984; Frost and Suydam, 2010.
Lisburne December
SUA: Point. Lav-Kaseqaluk January- Braund and Burnham, 1984; Frost and Suydam, 2010; Galginaitis and Impact
39 La don - -8y 9 A-2e Decemger Subsistence |Ocean Fish, Seals, Waterfowl, Beluga Whales IAssessment, 1989; Huntington and Mymrin, 1996; S.R. Braund and Assocs,
9 2013, 2014; USDOI, BLM and MMS, 2003.
Braund and Burnham, 1984; Frost and Suydam, 2010; Kassam and
. A January- . \Wainwright Traditional Council, 2001; USDOI, BLM and USDOI, MMS, 2003;
40 SUA: loy Cape-Wainwright A-29 December Subsistence Bowhead Whales, Beluga Whales S.R. Braund and Assocs. and University of Alaska Anchorage, ISER, 1993a;
S.R. Braund and Assocs, 2013.
Bowhead Whales. Beluga Whales. Walrus Braund and Burnham, 1984; Frost and Suydam, 2010; Pedersen, 1979; S.R.
41 |SUA: Barrow-Chukchi A-2e April-May Subsistence Waterfowl. Seals ‘Ocea% Fish ’ ’ Braund and Assocs., 2010; S.R. Braund and Assocs. and University of Alaska
’ ’ /Anchorage, ISER, 1993b; USDOI, BLM and USDOI, MMS, 2003.
Bowhead Whales. Beluaa Whales. Walrus Braund and Burnham, 1984; Frost and Suydam, 2010; Pedersen, 1979; S.R.
42 |SUA: Barrow-East Arch A-2d August-October [Subsistence Waterfowl. Seals ‘Ocea% Fish ’ ’ Braund and Assocs, 2010; S.R. Braund and Assocs. and University of Alaska
’ ’ /Anchorage, ISER, 1993b; USDOI, BLM and USDOI, MMS, 2003.
43 |SUA: Nuigsut-Cross Island A-2c August-October [Subsistence [Bowhead Whales, Seals, Waterfowl, Ocean Fish Galganitis, 2009; Galganitis, 2014a; 2014b; Impact Assessment, 1990a; S.R
Braund and Assocs., 2010.
. . } ) . Bowhead Whales, Seals, Walrus, Beluga Whales, |Frost and Suydam, 2010; Impact Assessment, 1990b; North Slope Borough,
44 SUA: Kaktovik A-2c August-October Subsistence \Waterfowl, Ocean Fish 2001; S.R. Braund and Assocs, 2010.
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ID Name Map Vulnerable general Specific Resource Reference
esource
60 SUA: King Pt.-Shallow Bay A-2b Aoril-September Subsistence, [Polar Bears, Seals, Fish, Bowhead Whales, Fisheries and Oceans Canada 2002, 2009; Environment Canada, 2000;
(Canada) prii-sep Whales Beluga Whales Harwood et al., 2002, 2014.
SUA: Garry and Kendall . Fisheries and Oeceans Canada 2002, 2009; Environment Canada, 2000:
90 Islands/ Canada A-2b July-August  [Subsistence [Beluga Whales Harwood et al., 2002, 2014.
97 [SUA: Tigvariak Island A-2a-1 May-October [Subsistence [Traditional Whaling Area Pedersen, 1979; S.R. Braund and Assocs., 2010.
GLS
157 [SUA: Point Lay, Point Hope A-4a June-September [Subsistence [Caribou S.R. Braund and Assocs., 2014; Wolfe, 2013.
168 [SUA: Barrow, Nuigsut A-4b July-August  [Subsistence |Caribou S.R. Braund and Assocs., 2010.
175 [SUA: Kaktovik, Nuigsut A-4b July-August  [Subsistence |Caribou S.R. Braund and Assocs., 2010.
183 PCH Insect Relief/SUA: A-4b July-August  [Subsistence [Caribou Galginatis, 2014b; Jacobson and Wentworth, 1982: S.R. Braund and Assocs.,

Kaktovik

2010.

USDOI, BOEM, Alaska OCS Region (2016). Notes: SUA=Subsistence Use Area.
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Table A.1-19. Land Segment ID and the Geographic Place Names within the Land Segment.

ID |Geographic Place Names ID |Geographic Place Names
1 Mys Blossom, Mys Fomy, Khishchnikov, Neozhidannaya, Laguna 46 Cov_vpac_k Inlet, Cowpack River, Kalik River, Kividlo, Singeak, Singeakpuk River,
Vaygan White Fish Lake
2 |Mys Gil'der, Ushakovskiy, Mys Zapadnyy 47 |Kitluk River, Northwest Corner Light, West Fork Espenberg River
3 |Mys Florens, Gusinaya 48 |Cape Espenberg, Espenberg, Espenberg River
4 |Mys Ushakova, Laguna Drem-Khed 49 [Kungealoruk Creek, Kougachuk Creek, Pish River
5 Mys Evans, Neizvestnaya, Bukhta Pestsonaya 50 (Blllif;?rd Point, Cripple River, Goodhope Bay, Goodhope River, Rex Point, Sullivan
uffs
6 Ostrov Mushtakova 51 lC:Ea_pT Deceit, Deering, Kugruk Lagoon, Kugruk River, Sullivan Lake, Toawlevic
oin
7 |Kosa Bruch 52 |Motherwood Point, Ninemile Point, Willow Bay
Klark, Mys Litke, Mys Pillar, Skeletov, Mys Uering Kiwalik, Kiwalik Lagoon, Middle Channel Kiwalk River, Minnehaha Creek, Mud
8 53 Channel Creek, Mud Creek
9 [Nasha, Mys Proletarskiy, Bukhta Rodzhers 54 |Baldwin Peninsula, Lewis Rich Channel
10 |Reka Berri, Bukhta Davidova, , Khishchnika, Reka Khishchniki 55 |Cape Blossom, Pipe Spit
11 |Bukhta Somnitel'naya 56 [Kinuk Island, Kotzebue, Noatak River
12 |Zaliv Krasika, Mamontovaya, Bukhta Predatel'skaya 57 |Aukulak Lagoon, Igisukruk Mountain, Noak, Mount, Sheshalik, Sheshalik Spit
13 Mys Kanayen, Mys Kekurnyy, Mys Shalaurova, Veyeman 58 Eape Krusenstern, Eigaloruk, Evelukpalik River, Kasik Lagoon, Krusenstern
agoon,
14 (Innukay, Laguna Innukay, Umkuveyem, Mys Veuman 59 (Imik Lagoon, Ipiavik Lagoon, Kotlik Lagoon, Omikviorok River
15 Lagun_a Adtaynung, Mys Billingsa, Ettam, Gytkhelen, Laguna 60 In_1ikruk La_goop, Imnakuk Bluff, Kivalina, Kivalina Lagoon, Singigrak Spit, Kivalina
Uvargina River, Wulik River
16 Mys Emmatagen, Mys Enmytagyn, Uvargin 61 ﬁsikpak Lagoon,Cape Seppings,Kavrorak Lagoon,Pusaluk Lagoon,Seppings
agoon
17 \E(nr;aat'khyr, Kenmankautir, Mys Olennyy, Mys Yakan, Yakanvaam, 62 Atosik Lagoon,Chariot,Ikaknak Pond,Kisimilok Mountain,Kuropak Creek,Mad Hill
akan
18 Mys‘Enr.'nykay, Laguna Olennaya, Pil'khikay, Ren, Rovaam, Laguna 63 Akoviknak Lagoon, Cape Thompson, Crowbill Point, Igilerak Hill, Kemegrak
Rypil'khin Lagoon
Laguna Kuepil'’khin, Leningradskiy Aiautak Lagoon, Ipiutak Lagoon, Kowtuk Point, Kukpuk River, Pingu Bluff, Point
19 64 Hope, Sinigrok Point, Sinuk
20 |Polyarnyy, Kuekvun', Notakatryn, Pil'gyn, Tynupytku 65 |Buckland, Cape Dyer, Cape Lewis, Cape Lisburne
21 Laguna Kinmanyakicha, Laguna Pil'khikay, Amen, Pil'khikay, Bukhta 66 Ayugatak Lagoon
Severnaya, Val'korkey
22 |[Ekiatan', Laguna Ekiatan, Kelyun'ya, Mys Shmidta, Rypkarpyy 67 |Cape Sabine, Pitmegea River
23 |[Emuem, Kemuem, Koyvel'khveyergin, Laguna Tengergin, Tenkergin | 68 |Agiak Lagoon, Punuk Lagoon
24 |No place names 69 (Cape Beaufort, Omalik Lagoon
25 |Laguna Amguema, Ostrov Leny, Yulinu 70 |Kuchaurak Creek, Kuchiak Creek
26 |[Ekugvaam, Reka Ekugvam, Kepin, Pil'khin 71 |[Kukpowruk River, Naokok, Naokok Pass, Sitkok Point
27 |Laguna Nut, Rigol' 72 |Epizetka River, Kokolik River, Point Lay, Siksrikpak Point
28 Kamynga, Ostrov Kardkarpko, Kovlyuneskin, Mys Vankarem, 73 Akunik Pass, Tungaich Point, Tungak Creek
Vankarema, Laguna Vankarem
29 |Akanatkhyrgyn, Nutpel’'men, Mys Onman, Vel'may 74 |Kasegaluk Lagoon, , Solivik Island, Utukok River
30 |Laguna Kunergin, Nutepynmyn, Pyngopil'khin, Laguna Pyngopil'khin | 75 |Akeonik, Icy Cape, Icy Cape Pass
31 |Alyatki, Zaliv Tasytkhin, Kolyuchin Bay 76 |Akoliakatat Pass, Avak Inlet, Tunalik River
32 |Mys Dzhenretlen, Eynenekvyk, Lit'khekay-Polar Station 77 |Mitliktavik, Nivat Point, Nokotlek Point, Ongorakvik River
33 |[Neskan, Laguna Neskan, Mys Neskan 78 |Kilmantavi, Kuk River, Point Collie, Sigeakruk Point,
34 [Emelin, Ostrov Idlidlya, |, Memino, Tepken, 79 |Point Belcher, Wainwright, Wainwright Inlet
35 |Enurmino, Mys Keylu, Netakeniskhvin, Mys Neten, 80 |Eluksingiak Point, Igklo River, Kugrua Bay
36 |[Mys Chechan, Mys Ikigur, Keniskhvik, Mys Serditse Kamen 81 |Peard Bay, Point Franklin, Seahorse Islands, Tachinisok Inlet
37 |Chegitun, Utkan, Mys Volnistyy 82 [Skull Cliff
38 Enmytagyn, Inchoun, Inchoun, Laguna Inchoun, Mitkulino, Uellen, 83 Nulavik, Loran Radio Station
Mys Unikyn
39 Cape Dezhnev, Mys Inchoun, Naukan, Mys Peek, Uelen, Laguna 84 \Walakpa River, Will Rogers and Wiley Post Memorial
Uelen, Mys Uelen
40 |Ah-Gude-Le-Rock, Dry Creek, Lopp Lagoon, Mint River 85 |Barrow, Browerville, Elson Lagoon
41 |lkpek, Ikpek Lagoon, Pinguk River, Yankee River 86 [Dease Inlet, Plover Islands, Sanigaruak Island
42 |Arctic Lagoon, Kugrupaga Inlet, Nuluk River 87 |lgalik Island, Kulgurak Island, Kurgorak Bay, Tangent Point
43 |Sarichef Island, Shishmaref Airport 88 |Cape Simpson, Piasuk River, Sinclair River, Tulimanik Island
44 |Cape Lowenstern, Egg Island, Shishmaref, Shishmaref Inlet 89 |(Ikpikpuk River, Point Poleakoon, Smith Bay
45 |No place names 90 |Drew Point, Kolovik, McLeod Point,
91 |Lonely AFS Airport, Pitt Point, Pogik Bay, Smith River 119|Arey & Barter Island
92 |Cape Halkett, Esook Trading Post, Garry Creek 120 Kaktovik, Jago Lagoon, Bernard Spit
A-36 A.1. Supporting Tables and Maps




Appendix A

Liberty Development and Production Plan Draft EIS

ID

Geographic Place Names

ID

Geographic Place Names

93

Atigaru Point, Eskimo Islands, Harrison Bay, Kalikpik River, Saktuina
Point

121

Jago Spit & River, Tapkaurak Spit & Lagoon

94

Tingmeachsiovik River

122

Griffin Point, Oruktalik Lagoon

95 |Fish Creek, Nechelik Channel, Colville River Delta 123|Angun Point, Beaufort Lagoon

96 [Tolaktovut Point, Colville River 124 Icy Reef, Kongakut River, Siku Lagoon
97 |Kupigruak Channel, Colville River 125|Demarcation Bay & Point

98 |Kalubik Creek 126|Clarence Lagoon, Backhouse River
99 |Oliktok Point, Ugnuravik River 127|Komakuk Beach, Fish Creek

100

Milne Point, Simpson Lagoon

128

Nunaluk Spit, Firth River

101

Beechy & Back Pt., Sakonowyak R.

129

Herschel Island

102 Kuparuk River, Point Storkersen 130|Ptarmagin Bay

103|Point Mclintyre, West Dock, Putuligayuk R. 131|Stokes and Kay Pt., Phillips Bay
104|Prudhoe Bay, Heald Pt. 132(Sabine Point

105|Point Brower, Sagavanirktok R., Duck I. 133|Shingle Point, Escape Reef

106 |Foggy Island Bay, Kadleroshilik R. 134|Tent Island & Shoalwater Bay

107

Tigvariak Island, Shaviovik R.

135

Shallow Bay, West Channel

108

Mikkelsen Bay, Badami Airport

136

Tiktalik Channel

109

Bullen, Gordon & Reliance Points

137

Outer Shallow Bay, Olivier Islands

110

Pt. Hopson & Sweeney, Thomson

138

Middle Channel, Gary Island

111|Staines R., Lion Bay 139|Kendall Island

112|Brownlow Point, West Canning River 140 (North Point, Pullen Island
113|Canning & Tamayariak River 141 Hendrickson Island, Kugmallit Bay
114|Collinson Point, Konganevik Point 142 |Tuktoyaktuk, Tuktoyaktuk Harbour
115|Collinson Point, Konganevik Point 143|Warren Point

116

Marsh and Carter Creek

144

Hutchison Bay

117

/Anderson Point, Sadlerochit River

145

McKinley Bay, Atkinson Point

118

Sabine Point

146

Kidney Lake, Nuvorak Point

Key: ID = identification (number).
Source: USDOI, BOEM, Alaska OCS Region (2016).
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Table A.1-20. Grouped Land Segment ID, Geographic Names, Land Segments ID’s which make up
the Grouped Land Segment and Vulnerability.

GLS ID Grouped Land Segment Name Land Segment ID’s Vunerable MAP
147 Bukhta Somnitel'naya (Somnitel'naya Spit), Davidova Spit 10-11 January-December A-4c
148 Kolyuchin Bay 30-31, 33-34 June-November A-4c
149  |(Ostrov Idlidlya (ldidlya Island) 33-34 July-November A-4c
150 Mys Serditse Kamen (Cape Serdtse-Kamen) 35-36 July-November A-4c
151 Chukotka Coast Haulout 35-39 July-November A-4c
152 Bering Land Bridge National Preserve 41-42, 45-50 January-December A-4c
153 Noatak River 54-57 January-December A-4c
154 Cape Krusenstern National Monument 57-59 January-December A-4a
155  |Wulik and Kivilina Rivers 60-61 January-December A-4a
156  |WAH Insect Relief 61-71 July - August A-4c
157 SUA: Point Lay-Point Hope 61-71 June-September A-4a
158  |Alaska Maritime National Wildlife Refuge 62-63, 65 January-December A-4a
159 Cape Lisburne 65-66, 67 January-December A-4b
160 Ledyard Brown Bears 65-70 June-October A-4b
161 Kadegaluk Lagoon Area IBA 70-78 May-October A-4b
162 Point Lay Haulout 71-74 July-November A-4a
163 Kasegaluk Brown Bears 73-77 June-October A-4b
164 National Petroleum Reserve Alaska 76-77, 80-83, 86-93 January-December A-4c
165 Kasegaluk Lagoon Special Area (NPR-A) 76-77 January-December A-4c
166 Kuk River 78-79 January-December A-4b
167 [TCH Insect Relief/Calving 85-96 May-August A-4b
168 SUA: Barrow-Nuigsut 85-96 July-August A-4b
169 Smith Bay Spotted Seal Haulout 88-89 May-October A-4b
170  [Teshekpuk Lake Special Area (NPR-A)/IBA 86-93 May-October A-4c
171 Colville River Delta IBA 93-98 May-October A-4a
172 Colville River Delta 94-97 October-April A-4a
173 Harrison Bay Spotted Seal Haulout 96-99 June—September A-4b
174 CAH Insect Relief/ Calving 98-113 May-August A-4b
175 SUA: Kaktovik-Nuigsut 98-113 July-August A-4b
176 98-129 Summer 98-129 June-August A-4a
177 Beaufort Muskox Habitat 100-103 November-May A-4b
178 104-129 Fall 104-129 September-November A-4b
179 Foggy Island Bay 105-107 January-December A-4a
180 110-124 Winter 110-124 October-April A-4a
181 Arctic National Wildlife Refuge 112-125 January-December A-4b
182 Northeast Arctic Coastal Plain IBA 112-125 May-October A-4b
183 PCH Insect Relief/SUA Kaktovik 112-125 July-August A-4b
184 |PCH Calving 118-123, 126-131 May-June A-4a
185  |Yukon Musk Ox Wintering 125-129 November-April A-4b
186 |lvvavik National Park (Canada) 126-131 January-December A-4b
187 126-133 Spring 126-133 March-May A-4b
188 126-135 Winter 126-135 December-February A-4b
189 Yukon Moose 130-132 January-December A-4b
190  (Tarium Nirutait Marine Protected Area 122-136,,138, 141 January-December A-4b
191 136-146 Spring 136-146 March-May A-4a
192 136-146 Winter 136-146 December-February A-4a
193 Kendall Island Bird Sanctuary (Canada) 138-139 May-October A-4b
194  |Tuktoyaktuk/Cape Bathurst Caribou Insect Relief 140-146 July-August A-4a
195 Russia Chukchi Coast Marine Mammals 1-39 July-November A-4c
196 Russia Chukchi Coast 1-39 January-December A-4c
197 United States Chukchi Coast 40-84 January-December A-4c
198 United States Beaufort Coast 85-125 January-December A-4a
199 |Canada Beaufort Coast 126-146 January-December A-4a

Source: USDOI, BOEM, Alaska OCS Region (2016).

Notes:  CAH- Central Arctic Herd; IBS-Important Bird Area; NPR-A-National Petroleum Reserve-Alaska; PCH-Porcupine Caribou Herd;
SUA-Subsistence Use Area;TCH-Teshekpuk Caribou Herd; WAH-Western Arctic Herd
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Map A-2f. Environmental Resource Areas Used in the Oil-Spill Trajectory Analysis.
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A.2. OSRA Conditional and Combined Probability Tables

Tables A.2-1 through A.2-9 represent conditional probabilities (expressed as percent chance) that a
large oil spill starting at a particular location Liberty Island (LI) or pipeline (PL) will contact a certain
location (environmental resource area, land segment, boundary segment, or grouped land segment).
The tables are further organized as annual or seasonal (winter, summer). Tables A.2-1 through A.2-3
represent annual conditional probabilities while Table’s A.2-4 through A.2-9 represent seasonal
conditional probabilities. Tables A.2-10 through A.2-11 represent combined probabilities (expressed
as percent chance) of one or more large spills, and the estimated number of spills (mean), occurring
and contacting a resource over the assumed life of the project.

If the chance of contacting a given resource area is >99.5%, it is shown with a double asterisk (**). If
the chance of a large spill contacting a resource area is <0.5%, it is shown with a dash (-). Resource
areas with a <0.5% chance of contact from the LI and PL are not shown.

Table A.2-1 represents the annual conditional probabilities (expressed as percent chance) that a large
oil spill starting at the proposed LDPI or pipeline will contact a certain environmental resource area
(ERA) within 1, 3, 10, 30, 90, or 360 days:

Table A.2-1. Annual Environmental Resource Area.

1 1 3 3 10 | 10 | 30 | 30 | 90 | 90 | 360 | 360
ID Environmental Resource Name day | day ([days|days|days|days|days|days|days|days|days|days

LI |PL| LI |PL| LI |[PL| LI |PL| L |PL|LI|PL
0 |Land 22 | 51 | 52 | 72 | 72 | 84 | 84 | 90 | 88 | 93 | 88 | 93
2 |Point Barrow Plover Islands - - - - - - - - 1 - 1 -
5 |Beaufort Sea Shelf Edge IBA - - - - - - 1 1 2 1 2 1
7 [Krill Trap - - - - - - - - 1 - 1 -
8 [Maguire and Flaxman Islands - - 1 2 1 2 1 2 1 2 1
9 [Stockton and McClure Islands - - 3 2 6 4 6 4 6 4 6 4
12 [SUA: Nuigsut 0 Colville River Delta - - - - 1 - 2 1 3 1 3 1
24 |AK BFT Bowhead FM 3 - - - - - - 1 1 1 1 1 1
25 |AK BFT Bowhead FM 4 - - - - 2 1 2 1 2 1 2 1
26 |AK BFT Bowhead FM 5 - - - - 1 1 2 1 2 1 2 1
27 |AK BFT Bowhead FM 6 - - - - - - 1 1 1 1 1 1
28 |AK BFT Bowhead FM 7 - - - - - - 1 - 1 1 1 1
30 [Beaufort Spring Lead 1 - - - - - - - - 1 - 1 -
31 |Beaufort Spring Lead 2 - - - - - - - - 1 - 1
32 Beaufort Spring Lead 3 - - - - - - - - 1 - 1 -
42 |[SUA: Barrow-East Arch - - - - - - 1 - 1 1 1 1
43 [SUA: Nuigsut-Cross Island 4 1 8 4 10 5 10 5 11 5 11 5
55 |Point Barrow -Plover Islands - - - - - - 1 - 2 1 2 1
61 |Point Lay-Barrow BH GW SFF - - - - - - - - 1 - 1 -
65 [Smith Bay - - - - - - - - 1 - 1 -
68 |Harrison Bay - - - - 1 - 2 1 3 1 3 1
69 [Harrison Bay/Colville Delta - - - - - - 1 1 2 1 2 1
71 |Simpson Lagoon Thetis and Jones Island - - - - 2 1 3 1 3 2 3 2
72 Gwyder Bay West Dock Cottle and Return ) ) 3 1 6 5 7 3 7 3 7 3

Islands

73 |Prudhoe Bay - - 1 - 2 1 2 1 2 1 2 1
75 [Boulder Patch Area ** 55 ** 57 ** 57 ** 57 ** 57 ** 57
77 |Sagavanirktok River Delta/Foggy Island Bay | 20 | 20 | 28 | 26 | 32 | 28 | 33 | 28 | 33 | 28 | 33 | 28
78 [Mikkelsen Bay 1 1 5 4 6 4 6 5 6 5 6 5
80 [Beaufort Outer Shelf 1 - - - - - - 3 2 4 3 4 3

Note: For all tables in Section A.2, OSRA Conditional and Combined Probability Tables: ** = Greater than
99.5 percent;

- = less than 0.5 percent; LI = Liberty [Development and Production] Island, PL = Pipeline. Rows with all values
less than 0.5 percent are not shown.
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1 1 3 3 10 | 10 | 30 | 30 | 90 | 90 | 360 | 360
ID Environmental Resource Name day | day ([days|days|days|days|days|days|days|days|days|days
LI | PL | LI | PL PL | LI
84 |Canning River Delta - - - -
85 [Sagavanirktok River Delta 38 | 39 | 55 | 49
86 [Harrison Bay - - - -
87 |Colville River Delta - -
88 [Simpson Lagoon - -
92 [Thetis, Jones, Cottle & Return Islands - -
93 [Cross and No Name Island - -
94 |Maguire Flaxman & Barrier Islands - -
96 [Midway Cross and Bartlett Islands - -
97 |SUA: Tigvariak Island 1 1
101 [Beaufort Outer Shelf 2 - - - -
103 [Saffron Cod EFH - - - -
105 [Fish Creek - - - - - -
106 [Shaviovik River ** o ok ** ** o
108 [Barrow Feeding Aggregation - - - - - -
111 |AK BFT Outer Shelf & Slope 2 - - - - - -
112 |AK BFT Outer Shelf & Slope 3 - - - - - -
113 |AK BFT Outer Shelf & Slope 4 - - - - - -
114 |AK BFT Outer Shelf & Slope 5 - - - - - -
115 |AK BFT Outer Shelf & Slope 6 - - - - - -
116 |AK BFT Outer Shelf & Slope 7 - - - - - - - -
117 |AK BFT Outer Shelf & Slope 8 - - - - - - - -
118 |AK BFT Outer Shelf & Slope 9 - - - - - - - -
119 |AK BFT Outer Shelf & Slope 10 - - - - - - - -
124 |Chukchi Sea Nearshore IBA - - - - - - - -
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Table A.2-2 represents the annual conditional probabilities (expressed as percent chance) that a large
oil spill starting at the proposed LDPI or pipeline will contact a certain land segment (LS) within 1, 3,
10, 30, 90, or 360 days:

Table A.2-2. Annual Land Segment.

1 1 3 3 10 10 ( 30 | 30 | 90 | 90 | 360 | 360
ID |Land Segment day | day [days|days|days| days [days|days|days|days|days days

LI (PL| LI |PL | LI PL LI |PL| LI [PL| LI |PL
85 [Barrow, Browerville, Elson Lag. - - - - - - - - 1 - 1 -
88 [Cape Simpson, Piasuk River - - - - - - - - 1 1 1 1
92 [Cape Halkett, Garry Creek - - - - - - 2 1 3 1 3 1
93 |Atigaru Pt., Eskimo Isl., Kogru R. - - - - - - 1 1 1 1 1
100 [Milne Point, Simpson Lagoon - - - - - - 1 - 1 - 1 -
101 |Beechy & Back Pt., Sakonowyak R. - - - - 1 - 2 1 2 1 2 1
102 |Kuparuk River, Point Storkersen - - - - 1 - 2 1 2 1 2 1
103 |Point Mcintyre, West Dock, Putuligayuk R. - - - - 2 1 3 1 3 1 3 1
104 |Prudhoe Bay, Heald Pt. 1 - 3 1 4 2 5 2 5 2 5 2
105 [Point Brower, Sagavanirktok R., Duck I. 14 |13 | 24 | 19 | 28 21 29 | 21 29 | 22 | 29 | 22
106 |Foggy Island Bay, Kadleroshilik R. 6 37 | 17 | 47 | 21 50 21 50 | 21 50 21 50
107 (Tigvariak Island, Shaviovik R. 1 1 5 4 7 5 7 6 7 6 7 6
108 |Mikkelsen Bay, Badami Airport - - 1 1 3 2 3 2 3 2 3 2
109 [Bullen, Gordon & Reliance Points - - 1 - 2 1 3 1 3 1 3 1
110 [Pt. Hopson & Sweeney, Thomson - - - - 1 - 1 1 1 1 1 1
111 [Staines R., Lion Bay - - - - - - - 1 1
112 [Brownlow Point, West Canning River - - - - - - - - 1 - 1 -

Note: For all tables in Section A.2, OSRA Conditional and Combined Probability Tables: ** = Greater than
99.5 percent;

- = less than 0.5 percent; LI = Liberty [Development and Production] Island, PL = Pipeline. Rows with all values
less than 0.5 percent are not shown.
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Table A.2-3 represents the annual conditional probabilities (expressed as percent chance) that a large
oil spill starting at the proposed LDPI or pipeline will contact a certain group of land segments (GLS)

within 1, 3, 10, 30, 90, or 360 days:

Table A.2-3. Annual Grouped Land Segment.

11 3 3 |10 | 10 | 30 | 30 | 90 | 90 | 360|360
ID [Grouped Land Segment day|day|days|days|days days|days|days|days|days/daysidays|

LI (PL|{ LI |[PL| LI |PL| LI |[PL| LI |PL|LI |[PL
164 |National Petroleum Reserve Alaska - - - - - - 4 2 7 3 7 3
167 [TCH Insect Relief/Calving - - - - - - 2 1 3 2 3 2
168 |SUA: Barrow-Nuigsut - - - - - - 1 1 2 1 2 1
169 [Smith Bay Spotted Seal Haulout - - - - - - - 1 1
170 |[Teshekpuk Lake Special Area (NPR-A)/IBA - - - - - - 2 1 4 2 4 2
171 |Colville River Delta IBA - - - - - - 1 1 2 1 2 1
174 |CAH Insect Relief/ Calving 7 16| 17 | 24 | 25 | 28 | 27 | 30 | 27 | 30 | 27 | 30
175 |SUA: Kaktovik-Nuigsut 418 8 12 | 12 | 14 | 13 | 14 | 13 | 14 | 13 | 14
176 [98-129 Summer 6 |14 14 | 20 | 21 | 24 | 23 | 25 | 24 | 25 | 24 | 25
177 |Beaufort Muskox Habitat - - - - 3 1 4 2 4 2 4 2
178 [104-129 Fall 6 |15 13 | 20 | 17 | 23 | 18 | 23 | 18 | 23 | 18 | 23
179 [Foggy Island Bay 22 |51 | 46 | 70 | 56 | 76 | 57 | 77 | 57 | 77 | 57 | 77
180 [110-124 Winter - | - - - 1 1 2 1 2 2 2 2
181 |Arctic National Wildlife Refuge - - - - 1 1 2 1 2 2 2 2
182 |Northeast Arctic Coastal Plain IBA - - - - - - 1 1 1 1 1 1
198 |United States Beaufort Coast 22 51| 52 | 72 | 72 | 84 | 84 | 90 | 88 | 93 | 88 | 93

Table A.2-4 represents the annual conditional probabilities (expressed as percent chance) that a large
oil spill starting at the proposed LDPI or pipeline will contact a certain Environmental Resource Area
(ERA) within 1, 3, 10, 30, 90, or 360 days:

Table A.2-4. Summer Environmental Resource Area.

. 3 3 10 | 10 | 30 | 30 | 90 | 90 | 360 | 360
D Environmental Resource Area 1 day|1 day days|days|d d d d d d d d
Name LI PL y ys|days|days|days [days|days|days|days|days
LI | PL | LI | PL | LI PL | LI | PL | LI PL
0 |Land 25 53 54 74 74 | 85 85 91 88 | 93 88 93
2 |Point Barrow Plover Islands - - - - - - 1 - 2 1 2 1
5 |Beaufort Sea Shelf Edge IBA - - - - - 3 2 4 2 4 2
7 [Krill Trap - - - - - - - - 1 1 1 1
8 [Maguire and Flaxman Islands - - 2 1 3 2 4 2 4 2 4 2
9 [Stockton and McClure Islands - - 6 3 9 6 10 6 10 6 10 6
12 |SUA: Nuigsut - Colville River Delta - - - - 2 1 6 3 6 3 6 3
20 [East Chukchi Offshore - - - - - - - - 1 - 1 -
22 |AK BFT Bowhead FM 2 - - - - - - 1 - 1 1 1 1
24 |AK BFT Bowhead FM 3 - - - - 1 - 2 2 2 2 2 2
25 |AK BFT Bowhead FM 4 - - 1 - 4 2 5 3 5 3 5 3
26 |AK BFT Bowhead FM 5 - - - - 3 1 5 3 6 3 6 3
27 |AK BFT Bowhead FM 6 - - - - 1 - 3 2 4 2 4 2
28 |AK BFT Bowhead FM 7 - - - - - - 2 1 3 1 3 1
29 |AK BFT Bowhead FM 8 - - - - - - - - 1 1 1 1
42 |SUA: Barrow East Arch - - - - - - 2 1 4 2 4 2
43 [SUA: Nuigsut Cross Island 10 3 21 10 | 25 13 26 13 26 14 | 26 14
44 [SUA: Kaktovik - - - - - - 1 - 1 1 1 1
55 [Point Barrow -Plover Islands - - - - - - 1 - 2 1 2 1
61 |Point Lay-Barrow BH GW SFF - - - - - - - - 2 1 2 1
65 [Smith Bay - - - - - - 1 1 1 1 1
68 |Harrison Bay - - - - 1 - 5 3 6 3 6 3

Note: For all tables in Section A.2, OSRA Conditional and Combined Probability Tables: ** =

99.5 percent;

Greater than

- = less than 0.5 percent; LI = Liberty [Development and Production] Island, PL = Pipeline. Rows with all values
less than 0.5 percent are not shown.
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Environmental Resource Area 1 day |1 day J C RLER AT RO I CR DR R0 el el
ID Name L | PL days|days|days|days|days |days|days|days|days|days
LI |PL | LI ([PL| LI |PL| LI [PL| LI |[PL
69 |Harrison Bay/Colville Delta - - - - 1 - 4 2 5 3 5 3
71 |Simpson Lagoon Thetis and Jones Island| - - - - 3 1 6 3 6 4 6 4
7 Suyder Bay Iest Dock Cotle and - s |1 ]12] 5 14|66 |14]|6|14]6
73 |Prudhoe Bay - - 1 - 4 2 5 2 5 2 5 2
75 |Boulder Patch Area ** 54 ** 56 ** 56 ** 56 ** 56 ** 56
77 Sggavanirktok River Delta/Foggy Island 42 43 60 | 55 | 67 | 59 68 | 50 | 68 | 59 | 68 | 59
78 |Mikkelsen Bay 2 2 8 6 10 8 10 8 10 8 10 8
80 Beaufort Outer Shelf 1 - - - - - - 2 1 3 2 3 2
84 |Canning River Delta - - - - 1 - 1 - 1 - 1 -
85 |Sagavanirktok River Delta 42 43 | 60 | 55 | 67 | 59 | 68 | 59 | 68 | 59 | 68 | 59
86 |Harrison Bay - - - - 1 - 5 3 6 3 6 3
87 [Colville River Delta - - - - 1 - 2 1 3 2 3 2
88 [Simpson Lagoon - - - - 3 1 6 3 6 4 6 4
92 [Thetis, Jones, Cottle & Return Islands - - 2 1 8 3 10 4 1" 5 1 5
93 |Cross and No Name Island - - 1 - 3 2 4 2 4 2 4 2
94 |Maguire Flaxman & Barrier Islands - - - - 2 1 2 1 2 1 2 1
96 |Midway Cross and Bartlett Islands - - 3 1 7 3 8 4 8 4 8 4
97 |SUA: Tigvariak Island 1 1 4 4 6 5 6 5 6 5 6 5
101 Beaufort Outer Shelf 2 - - - - 1 - 4 3 6 4 6 4
103 |Saffron Cod EFH - - - - - - - 1 - 1 -
105 [Fish Creek - - - - - - 3 2 4 2 4 2
106 IShaviovik River P P P * * P * * P P * P
108 [Barrow Feeding Aggregation - - - - - - 1 4 2 4 2
110 |AK BFT Outer Shelf & Slope 1 - - - - - - - - 1 - 1 -
111 |AK BFT Outer Shelf & Slope 2 - - - - - - 1 1 1 1 1 1
112 |JAK BFT Outer Shelf & Slope 3 - - - - - - 2 1 2 2 2 2
113 |JAK BFT Outer Shelf & Slope 4 - - - - - - 4 2 4 3 4 3
114 |AK BFT Outer Shelf & Slope 5 - - - - 1 - 4 2 4 3 4 3
115 |JAK BFT Outer Shelf & Slope 6 - - - - - - 2 1 3 2 3 2
116 |AK BFT Outer Shelf & Slope 7 - - - - - - 1 1 2 1 2 1
117 |AK BFT Outer Shelf & Slope 8 - - - - - - 1 1 2 2 2 2
118 |AK BFT Outer Shelf & Slope 9 - - - - - - 1 - 2 1 2 1
119 |AK BFT Outer Shelf & Slope 10 - - - - - - 1 - 2 1 2 1
124 (Chukchi Sea Nearshore IBA - - - - - - - - 2 1 2 1

Table A.2-5 represents the summer conditional probabilities (expressed as percent chance) that a
large oil spill starting at the proposed LDPI or pipeline will contact a certain Land Segment within 1,
3, 10, 30, 90, or 360 days:

Table A.2-5. Summer Land Segment.

11 3 3 10 | 10 | 30 | 30 | 90 | 90 | 360 | 360
ID [Land Segment day|day|days|days|days days|days|days|days|days/daysidays|

LI {PL{ LI [PL| LI |PL| LI |[PL| LI |PL| LI |[PL
85 |Barrow, Browerville, Elson Lag. - - - - - - - - 1 - 1 -
88 |Cape Simpson, Piasuk River - - - - - - 1 1 2 1 2 1
91 |Lonely, Pitt Pt., Pogik Bay, Smith R - - - - - - - - 1 - 1 -
92 |Cape Halkett, Garry Creek - - - - - - 2 1 3 2 3 2
93 |Atigaru Pt., Eskimo Isl., Kogru R. - - - - - - 2 1 3 2 3 2
97 [Kupigruak Channel, Colville River - - - - - - 1 - 1 1 1 1
99 |Oliktok Point, Ugnuravik River - - - - - - 1 - 1 1 -
100 [Milne Point, Simpson Lagoon - - - - 1 - 1 - 1 1 1 1

Note:

99.5 percent;

For all tables in Section A.2, OSRA Conditional and Combined Probability Tables: **

Greater than

- = less than 0.5 percent; LI = Liberty [Development and Production] Island, PL = Pipeline. Rows with all values
less than 0.5 percent are not shown.
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1 360 | 360
ID |Land Segment day daysidays
LI LI | PL
101 |Beechy & Back Pt., Sakonowyak R. - 2 1
102 |Kuparuk River, Point Storkersen - 2 1
103 |Point Mclintyre, West Dock, Putuligayuk R. - 3 1
104 |Prudhoe Bay, Heald Pt. 1 5 2
105 |Point Brower, Sagavanirktok R., Duck I. 17 33 | 24
106 |Foggy Island Bay, Kadleroshilik R. 6 20 | 49
107 [Tigvariak Island, Shaviovik R. 1 5 4
108 |Mikkelsen Bay, Badami Airport - 2 1
109 [Bullen, Gordon & Reliance Points - 1 1
110 [Pt. Hopson & Sweeney, Thomson - 1 1
112 |Brownlow Point, West Canning River - 1 -

Table A.2-6 represents the summer conditional probabilities (expressed as percent chance) that a
large oil spill starting at the proposed LDPI or pipeline will contact a certain Grouped Land Segment
within 1, 3, 10, 30, 90, or 360 days:

Table A.2-6. Summer Grouped Land Segment.

1 360 | 360
ID |Grouped Land Segment day|day days|days

PL LI | PL
164 [National Petroleum Reserve Alaska - 9 5
167 |[TCH Insect Relief/Calving - 4 2 5 3 5 3
168 [SUA: Barrow-Nuigsut - 4 2 5 3 5 3
169 [Smith Bay Spotted Seal Haulout - 1 1 2 1 2 1
170 [Teshekpuk Lake Special Area (NPR-A)/IBA - 6 3 8 5 8 5
171 (Colville River Delta IBA - 3 2 4 3 4 3
173 [Harrison Bay Spotted Seal Haulout - 1 1 1 1 1 1
174 |CAH Insect Relief/ Calving 12| 27 42 | 47
175 [SUA: Kaktovik-Nuigsut 12| 27 42 | 47
176 (98-129 Summer 12| 27 43 | 48
178 [104-129 Fall 12 | 26 30 | 37
179 [Foggy Island Bay 24 | 53 58 78
181 |Arctic National Wildlife Refuge - 1 -
182 |Northeast Arctic Coastal Plain IBA - 1 -
183 |PCH Insect Relief/SUA Kaktovik - 1 -
198 (United States Beaufort Coast 25| 53 88 93

Table A.2-7 represents the winter conditional probabilities (expressed as percent chance) that a large
oil spill starting at the proposed LDPI or pipeline will contact a certain Environmental Resource Area
(ERA) within 1, 3, 10, 30, 90, or 360 days

Table A.2-7. Winter Environmental Resource Area.

ID

Environmental Resource Area

360

days|days

PL

Land

93

Point Barrow Plover Islands

Beaufort Sea Shelf Edge IBA

Maguire and Flaxman Islands

olo|lo|N|O

Stockton and McClure Islands

W=
W=

-
N

SUA: Nuigsut - Colville River Delta

IAK BFT Bowhead FM 4

EN N NN
ENEN N
Alalw(=a=al,

N
N

alalw|=a—a],

Note:

For all tables in Section A.2, OSRA Conditional and Combined Probability Tables: **

99.5 percent;

Greater than

- = less than 0.5 percent; LI = Liberty [Development and Production] Island, PL = Pipeline. Rows with all values

less than 0.5 percent are not shown.
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1 1 3 3 (10 | 10 | 30 | 30 | 90 | 90 (360 | 360
ID Environmental Resource Area day | day [days|days|days|days|days|days|days|days|days|days

LI |PL| LI |PL| LI |PL| LI |[PL|LI |[PL|LI|PL
26 |AK BFT Bowhead FM 5 - - - - 1 - 1 1 1 1 1 1
27 |AK BFT Bowhead FM 6 - - - - - - 1 - 1 - 1 -
28 |AK BFT Bowhead FM 7 - - - - - - 1 - 1 - 1 -
30 |Beaufort Spring Lead 1 - - - - - - - - 1 - 1 -
31 Beaufort Spring Lead 2 - - - - - - 1 - 1 1 1 1
32  |Beaufort Spring Lead 3 - - - - - - 1 - 1 - 1 -
34  |Beaufort Spring Lead 5 - - - - - - - - 1 1 -
35 |Beaufort Spring Lead 6 - - - - - - - - 1 - 1 -
42  |SUA: Barrow-East Arch - - - - - 1 - 1 -
43  |SUA: Nuigsut-Cross Island 2 1 4 2 5 2 5 2 5 3 5 3
48  |Chukchi Lead System 4 - - - - - - 1 - 1 - 1 -
55  |Point Barrow -Plover Islands - - - - - - 1 - 1 1 1 1
65  [Smith Bay - - - - - - - - 1 - 1 -
68 |Harrison Bay - - - - - - 1 - 2 1 2 1
69 |Harrison Bay/Colville Delta - - - - - - 1 - 1 1 1 1
71 |Simpson Lagoon Thetis and Jones Island - - - - 1 -1 2 1 2 1 2 1
72  |Gwyder Bay West Dock Cottle and Return Islands | - -] 2 - | 4 1 5 2 5 2 5 2
73  |Prudhoe Bay - - - - 1 - 1 1 1 1 1 1
75  [Boulder Patch Area * | B5 | ** | 57 | ** | B8 | ** | B8 | ** | 58 | ** | 58
77  |Sagavanirktok River Delta/Foggy Island Bay 13112 (18|16 |21 |17 | 21 |18 | 21 | 18 | 21 | 18
78  |Mikkelsen Bay 1 1 3 3 | 4 3| 4 3 | 4 3| 4 3
80 |Beaufort Outer Shelf 1 - - - - 1 - 3 2 5 3 5 3
84  |Canning River Delta - - - - 1 1 1 1 1 1 1 1
85 [Sagavanirktok River Delta 37 | 38 | 53|47 |59 |52 |61 |53 |61]|53]|61]|53
86 |Harrison Bay - - - - 1 3 1 4 2 4 2
87  |Colville River Delta - - - - 1 - 1 1 2 1 2 1
88  [Simpson Lagoon - - - - 4 1 5 2 6 2 6 2
92 [Thetis, Jones, Cottle & Return Islands - - 2 1 7 2 110 | 4 |10| 4 |10 ]| 4
93 |Cross and No Name Island - - 1 - 3 2 4 2 4 2 4 2
94  |Maguire Flaxman & Barrier Islands - - 1 - 2 2 3 2 4 2 4 2
95 |Arey and Barter Islands and Bernard Spit - - - - - - 1 1 1 1 1 1
96 |[Midway Cross and Bartlett Islands - - 1 - 2 1 2 1 2 1 2 1
97  [SUA: Tigvariak Island 2 1 6 5 8 6 9 7 9 7 9 7
101 Beaufort Outer Shelf 2 - - - - 1 - 3 2 5 3 5 3
103 [Saffron Cod EFH - - - - - - - 1 - 1 -
105 |Fish Creek - - - - - - 1 1 2 1 2 1
106 IShaviovik River ok | ek | x| x| wx | wx | wx | wx | wx | xx | xx | %%
112 |JAK BFT Outer Shelf & Slope 3 - - - - - - - - 1 1 1 1
113 |AK BFT Outer Shelf & Slope 4 - - - - - - - - 1 1 1 1
114 |AK BFT Outer Shelf & Slope 5 - - - - - - 1 - 1 1 1 1
115 JAK BFT Outer Shelf & Slope 6 - - - - - - - - 1 1 1 1
116 |JAK BFT Outer Shelf & Slope 7 - - - - - - - - 1 1 1 1

Table A.2-8 represents the winter conditional probabilities (expressed as percent chance) that a large
oil spill starting at the proposed LDPI or pipeline will contact a certain Land Segment within 1, 3, 10,
30, 90, or 360 days:

Note: For all tables in Section A.2, OSRA Conditional and Combined Probability Tables: ** = Greater than
99.5 percent;

- = less than 0.5 percent; LI = Liberty [Development and Production] Island, PL = Pipeline. Rows with all values
less than 0.5 percent are not shown.
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Table A.2-8. Winter Land Segment.

1 1 3 3 |10 | 10 | 30 | 30 | 90 | 90 | 360 | 360
ID Land Segment day | day |days|days|days|days days|days|days|days|days|days

LI (PL| LI |PL| LI [PL| LI |PL|LI |PL|LI |[PL
88 |[Cape Simpson, Piasuk River - - - - - - - - 1 - 1 -
92 |[Cape Halkett, Garry Creek - - - - - - 2 1 3 1 3 1
93 |Atigaru Pt., Eskimo Isl., Kogru R. - - - - - - - 1 - 1
100 |Milne Point, Simpson Lagoon - - - - - - 1 - 1 - 1 -
101 |Beechy & Back Pt., Sakonowyak R. - - - - 2 1 2 1 2 1 2 1
102 [Kuparuk River, Point Storkersen - - - - 1 - 2 1 2 1 2 1
103 |Point Mcintyre, West Dock, Putuligayuk R. - - - - 2 1 3 1 3 1 3 1
104 |Prudhoe Bay, Heald Pt. 1 - 2 1 4 1 4 2 4 2 4 2
105 [Point Brower, Sagavanirktok R., Duck |. 14 | 13 | 23 18 | 27 | 20 | 28 | 21 28 | 21 28 | 21
106 |Foggy Island Bay, Kadleroshilik R. 6 36 17 | 47 | 21 50 | 22 50 | 22 | 50 | 22 50
107 [Tigvariak Island, Shaviovik R. 1 1 5 4 7 6 8 6 8 6 8 6
108 |Mikkelsen Bay, Badami Airport - - 2 1 3 2 4 2 4 2 4 2
109 [Bullen, Gordon & Reliance Points - - 1 - 2 1 3 2 3 2 3 2
110 [Pt. Hopson & Sweeney, Thomson - - - - 1 - 1 1 1 1 1 1
111 [Staines R., Lion Bay - - - - - - - - 1 1 1 1
112 [Brownlow Point, West Canning River - - - - - - - - 1 1

Table A.2-9 represents the winter conditional probabilities (expressed as percent chance) that a large
oil spill starting at the proposed LDPI or pipeline will contact a certain Grouped Land Segment within
1, 3, 10, 30, 90, or 360 days:

Table A.2-9. Winter Grouped Land Segment.

1 1 3 3 10 10 | 30 | 30 90 | 90 | 360 | 360
ID |Grouped Land Segment| day | day | days | days | days | days | days | days | days |days| days | days
LI | PL | LI PL LI PL LI PL LI PL LI PL

National Petroleum Reserve

164 - - - - - - 3 1 6 3 6 3
IAlaska

167 [TCH Insect Relief/Calving - - - - - - 1 - 2 1 2 1

168 [SUA: Barrow-Nuigsut - - - - - - - - 1 - 1 -

170 Teshekpuk Lake Special ) ) ) ) . ) 1 i 9 1 o ]

Area (NPR-A)/IBA

171 [Colville River Delta IBA - - - - - - - - 1 - 1 -
174 |CAH Insect Relief/ Calving 6 13 14 19 20 22 22 24 22 24 22 24
175 |SUA: KaktovikONuigsut 1 2 2 3 3 3 3 3 3 3 3 3
176 [98-129 Summer 4 9 10 13 14 16 16 17 17 18 17 18
177 Beaufort Muskox Habitat - - 1 - 4 1 5 2 5 2 5 2
178 [104-129 Fall 4 11 9 16 13 18 14 18 14 19 14 19
179 |Foggy Island Bay 21 51 46 69 55 76 57 77 57 77 57 77
180 [110-124 Winter - - - - 1 1 2 2 3 2 3 2
181 IArctic National Wildlife B ) B _ 1 1 2 2 2 2 2 2

Refuge

Northeast Arctic Coastal
182 Plain IBA - - - - - - 1 1 1 1 1 1
190 Tarium Nirutait Marine R } B B B R B ) 1 ) 1 )

Protected Area
198 |United States Beaufort Coast| 22 | 51 51 72 72 84 84 90 88 92 88 92
199 |Canada Beaufort Coast - - - - - - - - 1 - 1 -

Note: For all tables in Section A.2, OSRA Conditional and Combined Probability Tables: ** = Greater than
99.5 percent;

- = less than 0.5 percent; LI = Liberty [Development and Production] Island, PL = Pipeline. Rows with all values
less than 0.5 percent are not shown.

A.2. OSRA Conditional and Combined Probability Tables A-61




Liberty Development and Production Plan Draft EIS Appendix A

Tables A.2-10 through A.2-11 represent combined probabilities (expressed as percent chance), over
the assumed life of the Proposed Action of one or more spills >1,000 bbl, and the estimated number
of spills (mean), occurring and contacting a certain Environmental Resource Area or Grouped Land
Segment. All individual land segments had less than a 0.5% chance of contact and are not shown.

Table A.2-10. Environmental Resource Area.

i Environmental Resource Area Name 1day 3 days 10 days | 30 days | 90 days |360 days
ID % |mean| % |mean| % |mean| % |mean| % |mean|% |mean
0 |Land - - - - 1 0.01 1 0.01 1 0.01 | 1] 0.01
75 |Boulder Patch Area 1] 0.01 1 0.01 1 0.01 1 0.01 1 0.01 | 1] 0.01
106 [Shaviovik River 1] 0.01 1 0.01 1 0.01 1 0.01 1 0.01 | 1] 0.01

Table A.2-11. Grouped Land Segment.

GLS 1 day 3 days 10 days | 30 days | 90 days (360 days

Grouped Land Segment Name
ID P 9 % |mean| % |mean| % |mean| % |mean| % |mean|% |mean
198 United States Beaufort Coast - - - - 1 0.01 1 0.01 1 0.01 | 1] 0.01

Note: For all tables in Section A.2, OSRA Conditional and Combined Probability Tables: ** = Greater than

99.5 percent;
- = less than 0.5 percent; LI = Liberty [Development and Production] Island, PL = Pipeline. Rows with all values
less than 0.5 percent are not shown.
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