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Liberty Development and Production Plan, Final Environmental Impact Statement,
OCS EIS/EA, MMS 2002-019, in 4 volumes:

Volume |, Executive Summary, Sections | through V,

Volume Il Sections VI through IX, Bibliography, Index

Volume lll, Tables, Figures, and Maps for Volumes | and I

Volume IV, Appendices

The summary is also available as a separate document:
Executive Summary, MMS 2002-020.

The complete EIS is available on CD-ROM (MMS 2002-019 CD) and on the Internet
(http://Iwww.mms.gov/alaska/cproject/liberty/).

This Environmental Impact Statement (EIS) is not intended, nor should it be used, as a local planning document by
potentially affected communities. The exploration, development and production, and transportation scenarios
described in this EIS represent best-estimate assumptions that serve as a basis for identifying characteristic
activities and any resulting environmental effects. Several years will elapse before enough is known about
potential local details of development to permit estimates suitable for local planning. These assumptions do not
represent a Minerals Management Service recommendation, preference, or endorsement of any facility, site, or
development plan. Local control of events may be exercised through planning, zoning, land ownership, and
applicable State and local laws and regulations.

With reference to the extent of the Federal Government’s jurisdiction of the offshore regions, the United States has
not yet resolved some of its offshore boundaries with neighboring jurisdictions. For the purposes of the EIS,
certain assumptions were made about the extent of areas believed subject to United States’ jurisdiction. The
offshore-boundary lines shown in the figures and graphics of this EIS are for purposes of illustration only; they do
not necessarily reflect the position or views of the United States with respect to the location of international
boundaries, convention lines, or the offshore boundaries between the United States and coastal states concerned.
The United States expressly reserves its rights, and those of its nationals, in all areas in which the offshore-
boundary dispute has not been resolved; and these illustrative lines are used without prejudice to such rights.
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Notice to Readers Regarding the Status of the Liberty
Development and Production Plan (DPP)

In January 2002, BP Exploration (Alaska) Inc. (BPXA) publicly announced they were putting the Liberty
Project on hold pending an ongoing re-evaluation of project configuration and costs. On March 5, 2002,
BPXA sent a letter to Minerals Management Service (MMS) and others saying that pending completion of
project re-evaluation, affected agencies should consider submitted permit applications incomplete and
recommended processing of these applications be suspended. Also in March, BPXA indicated informally
that submission of a modified DPP for the Liberty Project would likely take six months or more.

The MMS has decided to publish and file with Environmental Protection Agency (EPA) this final
environmental impact statement (EIS) for the Liberty DPP because it includes substantial changes made in
response to comments on the draft EIS. Also, MMS expects this final EIS will serve as a reference
document for future projects.

The U.S. Army Corps of Engineers (Corps) and EPA, as cooperating agencies, had intended to use this
final EIS as the NEPA document supporting permitting decisions by these agencies. The Corps and EPA
hereby solicit comments on the adequacy of, and alternatives considered in, this final EIS.

Due to the applicant's re-evaluation of the project design, and the incomplete status of permit applications,
the Corps and EPA are not soliciting comments on their permit decisions at this time. When revised permit
applications are received with project changes, the Corps and EPA will issue public notices to request
comments on the project proposal. Depending on the changes made, comments received, and any new
information available, the three agencies will evaluate whether or not to use this final EIS as the primary
NEPA documentation, issue a supplemental EIS or issue new environmental documentation to meet the
agencies' respective NEPA compliance and permit evaluation requirements.
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Appendix A. Oil Spill Risk

Appendix A Oil-Spill-Risk-Analysis

A. THE INFORMATION AND
ASSUMPTIONS WE USE TO
ANALYZE THE EFFECTS OF OIL
SPILLS IN THIS EIS

We analyze oil spills and their relative impact to
environmental, economic and sociocultural resource areas
and the coastline that could result from offshore oil
development at Liberty. Predicting an oil spill is an exercise
in probability. Uncertainty exists regarding the location,
number, and size of spills and the wind, ice and current
conditions at the time of a spill. Although some of the
uncertainty reflects incomplete or imperfect data, a
considerable amount of uncertainty exists simply because it
is difficult to predict events 15-20 years into the future.

We make assumptions to analyze the effects of oil spills.
To judge the effect of an oil spill, we estimate information
regarding the type of oil, the source, the location and size of
a spill, the chemistry of the oil, how the oil will weather,
how long it will remain, and where it will go. We describe
the rationale for these assumptions in the following
subsections. The rationale for these assumptions is a
mixture of project-specific information, modeling results,
statistical analysis, and professional judgement. Based on
these assumptions, we assume one spill occurs and then
analyze its effects. After we analyze the effects of an oil
spill, we consider the chance of an oil spill ever occurring.

the EIS section where we analyze the effects of a large,
small, and very large spill.

We use several sources of information for our assumptions

about spill size but place special emphasis on the following:

e project-specific engineering calculations for response-
planning standards,

e Alaska North Slope crude and refined oil-spill history,
and

e project-specific engineering calculations for pipeline
system alternatives.

The precision of the engineering calculations from the
above studies does not express the uncertainty associated
with our estimating the size of an oil spill that might occur
15-20 years into the future. Typically, we would round the
assumed spill volume to the nearest hundred or thousand to
represent the uncertainty in our estimating a spill size that
could occur over the 15-20-year life of the project. For the
Liberty Project where engineering calculations are made, we
have kept the exact calculation to maintain consistency
between documents related to the project.

In this EIS, we analyze what is likely to happen in the
future. We must make some assumptions about the likely
size of a spill to analyze the effects. To estimate the above
spill sizes, we use the following sources of information and
rationale.

1. Estimates of the Source, Type, and
Size of Oil Spills

[Tables A-1{and[A-2]show the source of spill, type of oil,
size of spill(s) in barrels, and the receiving environment we
assume in our analysis of the effects of oil spills in this EIS
for the Proposal and Alternatives and other analyses. We
divide spills into small, large, and very large spills. Small
spills are those less than 500 barrels. Large spills are
greater than or equal to 500 barrels, and very large spills are

greater than or equal to 150,000 barrels. |Table A-1|shows

a. BPXA'’s Oil Discharge Prevention and
Contingency Plan

We first determine if BPXA’s estimates of greatest possible
discharge for the State of Alaska’s response-planning
standards are likely spill sizes. If the estimates fall into the
likely spill-size category, we analyze that size. If the
estimates do not fall into the likely spill-size category, we
determine a likely spill size to analyze.

Section II.A.4 summarizes BPXA’s estimates of the greatest
possible discharge and the response scenarios outlined in
BPXA’s Oil Discharge Prevention and Contingency Plan,
Liberty Development Area, North Slope, Alaska (BPXA,
2000b); a revised Oil Discharge Prevention and
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Contingency Plan was submitted in November 2001
(BPXA, 2001). The State of Alaska requires this estimate
for a response-planning standard under 18 AAC 75.430. A
company must demonstrate the general procedure for
cleaning up a discharge of that size. BPXA’s spill-size
estimates for offshore and onshore pipelines and diesel
tanks fall into the likely spill-size category. This is based on
median spill sizes for both the outer continental shelf
(Anderson and LaBelle, 2000) and the Alaskan North Slope
(Table A-3)] BPXA’s spill-size estimate for offshore
pipelines assumes the Leak Location and Detection System
(LEOS) is working.

The revised Oil Discharge Prevention and Contingency
Plan prohibits the drilling of new wells or sidetracks from
existing wells into major liquid-hydrocarbon zones at its
drill sites during the defined period of broken ice and open
water (BPXA, 2001:Section 2.1.7). This period begins on
June 13 of each year and ends with the presence of 18
inches of continuous ice cover for one-half mile in all
directions from the Liberty island. This drilling moratorium
eliminates the environmental effects associated with a well
blowout during drilling operations in the Beaufort Sea
during broken-ice or open-water conditions.

BPXA’s response-planning standard for a blowout from the
Liberty gravel island is 178,800 barrels. That estimate does
not fall into the likely spill-size category. The median spill
size for a platform on the outer continental shelf is 7,000
barrels, and the average is 18,300 barrels (Anderson and
LaBelle, 2000). The largest blowout to occur on the outer
continental shelf was the 80,000-barrel Santa Barbara spill
in 1969. Since 1980, no spills greater than or equal to 1,000
barrels have occurred from outer continental shelf
platforms. A 178,800-barrel spill is 25 times the median
platform spill size and 13 times the average platform spill
size. It is 98,000 barrels larger than the largest platform
spill on the outer continental shelf.

The record for Alaska North Slope blowouts is not
validated, but is presented as the best available information.
The State does not maintain a database of North Slope well-
control incidents. The Alaska Oil and Gas Conservation
Commission maintains an internal documentation of
blowouts in Alaska. Neither of the following authors were
allowed to review the documentation. The Alaska Oil and
Gas Conservation Commission assured Fairweather that
they had not overlooked any blowouts.

There are two written reports regarding blowouts on the
Alaska North Slope, Mallory (1998) and Fairweather
(2000). Mallory (1998) presents the following data based
on discussions with long-time Alaska drilling personnel in
ARCO Alaska or BPXA. In the period 1974-1997, an
estimated 3,336 wells were drilled on Alaska’s North Slope.
Research conducted to date documented six cases of loss of
secondary well control with a drilling rig on the well. These
wells were not differentiated between exploration and

development wells. No oil spills, fires, or loss of life
occurred in any of the events (Mallory, 1998).

Fairweather (2000) differentiated between a blowout and a
well control incident. A blowout was defined as an
uncontrolled flow at the surface of liquids and/or gas from
the wellbore resulting from human error and/or equipment
failure. Fairweather (2000) found 10 blowouts, 6 that
Mallory had identified and 4 prior to 1974. Of the 10
blowouts, 9 were gas and 1 was oil. The blowout of oil in
1950 was unspectacular and could not have been avoided, as
there were no casings of blowout preventors available
(Fairweather, 2000). These drilling practices from 1950
would not be relevant today. A third study confirmed that
no crude oil spills greater than or equal to 100 barrels from
blowouts occurred from 1985-1999 (Hart Crowser, Inc.,
2000). The record for oil spills from blowouts less than 100
barrels was not been searched by Hart Crowser Inc.

A recent report titled Blowout Frequency Assessment of
Northstar (Scanpower, 2001) uses statistical blowout
frequencies modified to reflect specific field conditions and
operative systems at Northstar. This report concludes that
the blowout frequency for drilling the oil-bearing zone is 1.5
x 10 ~ per well drilled. This compares to a statistical
blowout frequency of 7.4 X 10 ~ per well (for an average
development well). This same report estimates that the
frequency of oil quantities per well drilled for Northstar for
a spill greater than 130,000 barrels is 9.4 X 107 per well.
Similar estimates can be extrapolated to Liberty, although
there are some differences in reservoir characteristics.

Because a blowout at the gravel island is a significant
concern to the public, we analyze the effects of a 180,000-
barrel spill in Section IX, Low Probability, Very Large Oil
Spill.

b. Analysis of Offshore Pipeline Spills
Assuming LEOS is Operational

Section II1.A.1.b(3)(d), Offshore Pipeline Damage and Oil
Spills, describes the engineering information on the size of
oil spills from offshore pipeline damage assuming LEOS is
operational. For purposes of analysis, we consider a leak of
125 barrels and a rupture of 1,580 barrels (INTEC, 2000).

c. Analysis of Offshore Pipeline Spills
Assuming LEOS is Not Operational

We also consider what spill sizes might occur if LEOS is
not operational. In the original oil discharge prevention and
contingency plan for Liberty (BPXA, 1999, 4/99, Rev 0),
BPXA’s estimate of worst-case response-planning standard
was 1,845 barrels for 7 days during open water and 4, 086
barrels for 30 days during full ice cover. These were
calculated with the following parameters: 97.5 barrels per
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day before detection; 2.3 barrels for reaction time; 29
barrels for expansion; and 1,130 barrels for drainage.

In the calculation for a leak of 125 barrels under the LEOS
system, INTEC (2000) assumes that oil loss due to water
intrusion is minimal because of the pinhole size of the leak.
A small crack or pinhole leak would not allow drainage.
For purposes of analysis, we apply this same assumption to
the pipeline spill-size calculation. If the hole were to
enlarge to allow more than 97.5 barrels per day to escape,
then the pressure-point analysis/mass-balance line-pack
compensation systems would detect the spill.

We assume the offshore pipeline spill sizes without drainage
are 715 and 2,956 barrels. To calculate the pipeline spill
sizes, we assume that the reaction loss is 2.3 barrels and the
expansion loss is 29 barrels (BPXA, 1999, 4/99, Rev 0).

For the 715-barrel spill, we assume it takes 7 days to detect
a 97.5-barrel-a-day spill and add reaction and expansion
loss. For the 2,956-barrel spill, we assume it takes 30 days
to detect a 97.5-barrel-a-day spill and add reaction and
expansion loss.

d. Historical Crude Oil Spills Greater Than
or Equal to100 Barrels on the Alaska North
Slope

Because we believe 180,000 barrels is not a likely spill size
from an offshore gravel island facility, we must use other
information to identify a likely spill size. We look at the
record of historical spills of Alaska North Slope crude oil to
determine what is a likely spill size for facilities on the
Alaska North Slope.

For the Alaska North Slope, we obtained and collated all

available information on historic spills greater than or equal

to 100 barrels from 1968-2000 from industry and regulatory
agencies (Hart Crowser, Inc., 2000 and Anderson and

LaBelle, 2000). For the Alaska North Slope, MMS and

Hart Crowser collected data for crude oil spills from the

U.S. Beaufort Sea, the National Petroleum Reserve-Alaska,

and Alaska Onshore North Slope, east of the National

Petroleum Reserve-Alaska from the following sources:

e BP clectronic database files of oil spills in the Prudhoe
Bay Unit Western Operating Area (1989 through 1996),
Duck Island (Endicott) Unit (1989 through 1996), and
Milne Point (1994 through 1996).

e ARCO electronic spreadsheet files of oil spills for the
Prudhoe Bay Unit Eastern Operating Area (1977
through 1996), Kuparuk River Unit (1977 through 1985
and 1986 through 1996), and Kuparuk River Unit
exploration (1986 through 1996).

e  Alyeska printed summary report of oil spills greater
than 1,000 barrels along the Trans-Alaska Pipeline
System from 1977-1989.

e Joint Pipeline Office electronic database of oil spills
along the Trans-Alaska Pipeline System (TAPS) (1970
through 1994).

e Bureau of Land Management printed reports of oil
spills along the TAPS during 1981 and 1982.

e State of Alaska, Department of Environmental
Conservation electronic text and spreadsheet files of oil
spills from the agency’s current oil and hazardous
substances spill database (July 1995-February 1997)
and an earlier oil and hazardous substances spill
database (1971-July 1995).

e  An unattributed printed summary of oil spills over
378.5 liters (100 gallons) on Alaska’s North Slope and
along the TAPS from 1970-1981.

e An electronic spreadsheet summary of Alaskan and
Canadian oil spills of 100 barrels or greater, from 1978
through 1997, as reported by the Oil Spill Intelligence
Report.

e An MMS report that no oil spills of 100 barrels or
larger have occurred in the Alaska Outer Continental
Shelf Beaufort or Chukchi sea study area.

e  Alyeska; an electronic spreadsheet file containing all oil
spills of 100 barrels and greater from the company’s
oil-spill database to September 1999.

e  State of Alaska, Department of Environmental
Conservation electronic spreadsheet containing all oil
spills in their current oil and hazardous substance spill
database to December 2000.

e BPXA electronic spreadsheet containing all Industry
and contractor oil spills from January 1997-to May
2001.

e Additional oil-spill data were not received in response
to inquiries and requests made by Hart Crowser to the
Environmental Protection Agency, Bureau of Land
Management, or the National Response Center.

The Alaska North Slope oil-spill analysis includes onshore
oil and gas exploration and development spills from the
Point Thompson Unit, Badami Unit, Kuparuk River Unit,
Milne Point Unit, Prudhoe Bay West Operating Area,
Prudhoe Bay East Operating Area, and offshore Duck Island
Unit (Endicott). The Alaska North Slope data include spills
from onshore pipelines and offshore and onshore facilities.
The following information does not include spills on the
Alaska North Slope from the TAPS. These were evaluated
separately.

We reviewed the reliability and completeness of the data for
spills greater than or equal to 500 barrels. We determined
that the available information was most reliable for the
period 1985-2000 based on written documentation or lack of
documentation and spills before that period. The MMS
determined that spills greater than or equal to 100 barrels
were documented and included in the database since 1985.
The year 1985 was when the State of Alaska, Department of
Environmental Conservation began keeping track of spills in
an electronic format. Although Hart Crowser (2000) states
that the database is complete since production began, MMS
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prefers to use the starting period of reliability of the data as
1985. We believe the lack of documentation of spills prior
to that time is a concern because typically spills occur more
frequently during field and pipeline startup.

We identify six crude oil spills greater than or equal to 500
barrels associated with onshore Alaska North Slope oil
production for the time period 1985-2000. The six spills are
listed below and in Table A-27c:

e July 28, 1989: 925 barrels from a facility tank leak;
Conoco’s Milne Point Unit Central Processing Facility.

e August 25, 1989: 510 barrels from a pipeline leak;
ARCO Alaska’s Kuparuk River Unit, Drill Site 2-U
(additional 90 barrels of produced water spilled).

e December 10, 1990: 600 barrels from a facility
explosion; ARCO Alaska’s Lisburne Unit Drill Site L-
5.

e August 17, 1993: 675 barrels resulting from tank
corrosion; ARCO Alaska’s Kuparuk River Unit Central
Processing Facility 1 (an additional 75 barrels of
produced water spilled).

e September 26, 1993: 650 barrels from a facility tank
leak; BPXA Prudhoe Bay Unit.

e August 21, 2000; 715 barrels from a facility tank leak,
BPXA, Prudhoe Bay Unit, Gathering Center 2.

All of the crude oil spills of 500 barrels or greater occurred
between 1989 and 2000. We found no spills greater than or
equal to 1,000 barrels. Of the six spills, one spill, which we
classify as a pipeline spill, was a leak from either a 20- or
24-inch flow line that carries product from the drill sites in
Kuparuk to the Central Processing Facility. The other five
spills we classify as facility spills.

For the period 1985-2000, the median facility spill greater
than or equal to 500 barrels on the Alaskan North Slope is
663 barrels, and the average is 680 barrels. There is one
pipeline spill in the database. The volume of the pipeline
spill was 510 barrels. For purposes of analysis, we use the
largest spill in the record for a facility spill and assume this
is equivalent to a spill size from the Liberty gravel island
facilities. The largest facility spill in the record is 925
barrels.

the likely category. For example, the estimated 180,000-
barrel spill from the gravel island was compared to the
median spill size for an outer continental shelf platform and
determined not to be a likely spill size.

f. Historical Crude and Product Oil Spills
Greater Than or Equal to 1,000 Barrels from
Onshore Pipelines

Analysis of historical datasets for onshore pipelines includes
the Alaska North Slope as described above, Conservation of
Clean Air and Water in Europe (CONCAWE) Oil Pipelines
Management Group, Department of Transportation Office
of Pipeline Safety, and the Trans-Alaska Pipeline. For the
CONCAWE data, the median spill size of a crude and
petroleum product oil spill greater than or equal to 1,000
barrels from an onshore pipeline over the entire record from
1971-1999 is 1,950 barrels, and the average is 3,700 barrels.
For onshore U.S. pipelines, the median spill size of a crude
and petroleum product oil spill greater than or equal to
1,000 barrels from an onshore pipeline over the record from
1986-2000 is 2,400 barrels, and the average is 4,300 barrels.
For the onshore Trans-Alaska Pipeline, the average is
3,500and median spill size of a crude oil spill greater than or
equal to 1,000 barrels over the record from 1977-2000 is
3,200 barrels. No spills greater than or equal to 1,000
barrels have occurred from 1981 to 2000 from the Trans-
Alaska Pipeline. On October 4, 2001, a bullet punctured the
Trans-Alaska Pipeline. Approximately 6.800 barrels of
crude oil were released. This spill is not included in this
analysis. It will be added at the end of the calendar year,
when yearly production data are tabulated.

The median spill sizes range from 1,950-,200 barrels (Table

These median spill sizes help us determine that a

1,580 and a 2,956 barrel pipeline spill are likely spill sizes.
The assumed spill sizes are close to or within the range of
median spill sizes that have occurred historically.

e. Historical Crude Oil Spills Greater Than
or Equal to 1,000 Barrels on the Outer
Continental Shelf

The median size of a crude oil spill greater than or equal to
1,000 barrels from a pipeline over the entire record from
1964-1999 on the outer continental shelf is 5,100 barrels,
and the average is 16,600 barrels (; Anderson and LaBelle,
2000). The median spill size for a platform on the outer
continental shelf over the entire record from 1964-1999 is
7,000 barrels, and the average is 18,300 barrels (Anderson
and LaBelle, 2000). We use the median outer continental
shelf spill sizes to help us determine if a spill size falls into

2. Behavior and Fate of Liberty Crude 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
and, along with the physical oceanography and
meteorology, the weathering processes determine the oil’s
fate. 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).

The physical properties of a crude oil spill, the environment
it occurs in, and the source and rate of the spill will affect

how an oil spill behaves and weathers. [Fable A-4|shows the
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properties of the Liberty crude oil based on a sample from
an initial 2,000 barrels produced. Liberty crude oil is a
waxy medium- to heavy-gravity crude. It has a moderately
high viscosity and a high pour point for Alaska North Slope
crude oils (S.L. Ross, 2000). On the Alaska North Slope,
Endicott crude oil has the most similar properties to Liberty,
but is still significantly different.

The environment in which a spill occurs, such as the water
surface or subsurface, spring ice-overflow, summer open-
water, winter under ice, or winter broken ice, will affect
how the spill behaves. In ice-covered waters, many of the
same weathering processes are in effect; however, the sea
ice changes the rates and relative importance of these
processes (Payne, McNabb, and Clayton, 1991).

Oil spills spread less in cold water than in temperate water
because of the increased oil viscosity. The pour point of
Liberty crude oil is 3 degrees Celsius. This temperature will
be above the ambient sea temperature at certain times of the
year. This property will reduce spreading. An oil spill in
broken ice would spread less and would spread between
icefloes into any gaps greater than about 8-15 centimeters
(Free, Cox, and Shultz, 1982).

An oil spill under ice would follow this sequence: (1) The
oil will rise to the under-ice surface and spread laterally,
accumulating in the under ice cavities (Glaeser and Vance
1971; NORCOR, 1975; Martin, 1979; Comfort et al., 1983).
(2) For spills that occur when the ice sheet is still growing,
the pooled oil will be encapsulated in the growing ice sheet
(NORCOR, 1975; Keevisl and Ramseier, 1975; Buist and
Dickens, 1983; Comfort et al., 1983). (3) In the spring as
the ice begins to deteriorate, the encapsulated oil will rise to
the surface through brine channels in the ice (NORCOR,
1975; Purves, 1978; Martin, 1979; Kisil, 1981; Dickins and
Buist, 1981; Comfort et al., 1983). The spread of oil under
the landfast ice may be affected by the presence of currents,
if the magnitude of those currents are large enough. A field
study near Cape Parry in the Northwest Territories reported
currents up to 10 centimeters per second were present. This
current was insufficient to strip oil from under the ice sheet
after the oil had ceased to spread (NORCOR, 1975).
Laboratory tests have shown that currents in excess of 15-25
centimeters per second are required to strip oil from under-
ice depressions (Cammaert, 1980; Cox et al., 1980).
Current speeds at Liberty generally are less than 10
centimeters per second during the winter (Weingartner and
Okkonen, In press). The area of contamination for oil under
ice could increase if the ice were to move. Because Liberty
is in the landfast ice area, the spread of oil due to ice
movement would not be anticipated until spring breakup.

The lower the temperature, the less crude oil evaporates.
Both Prudhoe Bay and Endicott crudes have experimentally
followed this pattern (Fingas, 1996). Oil between or on
icefloes is subject to normal evaporation. Oil that is frozen
into the underside of ice is unlikely to undergo any
evaporation until its release in spring. In spring as the ice

sheet deteriorates, the encapsulated oil will rise to the
surface through brine channels in the ice. For Liberty crude
oil, the high pour point of the oil may slow migration
through the brine channel. Rather than oil migrating to the
surface, the ice may melt down to the oil (S.L. Ross, 2000).
As oil is released to the surface, evaporation will occur.

Dispersion of oil spills occurs from wind, waves, currents,
orice. Any waves within the ice pack tend to pump oil onto
the ice. Some additional oil dispersion occurs in dense,
broken ice through floe-grinding action. More viscous
and/or weathered crudes may adhere to porous icefloes,
essentially concentrating oil within the floe field and
limiting the oil dispersion. Liberty crude oil may not
disperse readily due to its high viscosity at ambient
temperatures (S.L. Ross, 2000).

Liberty crude oil will readily emulsify to form stable
emulsions (S.L. Ross, 2000). Emulsification of some crude
oils is increased in the presence of ice. With floe grinding,
Prudhoe Bay crude forms a mousse within a few hours, an
order of magnitude more rapidly than in open water.

Y]

. Assumptions about Oil Weathering

e The crude oil properties will be similar to the original
crude oil analyzed from Liberty by S.L. Ross (1998).

e The diesel oil properties will be similar to a typical
arctic diesel.

e The size of the spill is 125; 715; 925; 1,580; or 2,956
barrels.

e The wind, wave, and temperature conditions are as
described.

e  Meltout spills occur into 50% ice cover.

e  The properties predicted by the model are those of the

thick part of the slick.

Uncertainties exist, such as:

o the actual size of the oil spill or spills, should they
occur;

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

e Liberty crude oil properties at the time of a possible
spill.

b. Modeling Simulations of Oil Weathering

To judge the effect of an oil spill, we estimate information
regarding how much oil evaporates, how much oil is
dispersed and how much oil remains after a certain time
period. We derive the weathering estimates of Liberty
crude oil and arctic diesel from two sources. The first is a
report by S.L. Ross (2000), the Preliminary Evaluation of
the Behavior and Cleanup of Liberty Crude Oil Spills in
Arctic Water. This report discusses the results of the S.L.
Ross weathering model with a Liberty crude oil for up to 3
days. The second is modeling results from the SINTEF Oil
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Weathering Model Version 1.8 (Reed et al., 2000) with a
Liberty crude oil for up to 30 days.

[Tables A-5 Iand A-6 show the results of each model. Table
[A-3]shows the results of weathering an instantaneous spill
of 1,000 barrels of Liberty crude oil with the S.L. Ross
Model for up to 3 days. The four environmental conditions
are: spring breakup, winter ice, fall freezeup, and open
water. The results for a 1,000-barrel spill in open water
from the S.L. Ross model are very similar to the results for a
925-barrel spill in open water from the SINTEF model. The
primary difference is that the dispersion rates are less in the
S.L. Ross model. We incorporate the range of dispersion
rates for 1 and 3 days from both models into our analysis.

Tables A-6a|through A-6f show the individual weathering

results for Liberty crude oil spills using the SINTEF model.
The SINTEF OWM changes both oil properties and
physical properties of the oil. The oil properties include
density, viscosity, pour point, flash point, and water content.
The physical processes include spreading, evaporation, oil-
in-water dispersion, and water uptake. The SINTEF OWM
Version 1.8 performs a 30-day time horizon on the model-
weathering calculations, but with a warning that the model
is not verified against experimental field data for more than
4 - 5 days. The SINTEF OWM has been tested extensively
with results from three full-scale field trials of experimental
oil spills (Daling and Strom, 1999).

The SINTEF OWM does not incorporate the effects of:
e  currents;

beaching;

containment;

photo-oxidation;

microbiological degradation;

adsorption to particles; and

encapsulation by ice.

The Liberty crude oil spill sizes are 125, 715, 720, 925,
1,580, and 2,956 barrels and a diesel spill of 1,283 barrels.
We simulate 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. We assume open
water is July through September, and a winter spill melts
out in July. For open water, we model the weathering of the
125- and 715-barrel spills as if they spill over a 24-hour
period and the 925- and 1,580-barrel spills as instantaneous
spills. For the meltout spill scenario, we model the entire
spill volume as an instantaneous spill. Although different
amounts of oil could melt out at different times, the MMS
took the conservative approach, which was to assume all the
oil was released at the same time. We report the results at
the end of 1, 3, 10, and 30 days.

A-8 and A-9 summarize the results we assume
for the fate and behavior of Liberty crude oil and diesel oil
in our analysis of the effects of oil on environmental and
social resources. For Liberty crude oil, the evaporation and
dispersion rates are less than the typical Alaska North Slope

crude. In general, more oil will remain through time.
Liberty crude oil is a waxy oil with a moderate pour point
that at certain times of the year can be above the ambient
seawater temperature. The effect of these properties will
cause the Liberty oil to gel and form a thick layer when the
pour point is above the ambient seawater temperature. It
will be harder for the oil to evaporate or disperse. For spills
that start over longer periods of time, where the oil film is
thinner, there may not be as much resistance to evaporation
or dispersion.

3. Estimates of Where an Offshore Oil
Spill May Go

We study how and where large offshore spills move by
using a computer model called the Oil-Spill-Risk Analysis
model (Smith et al., 1982). By large, we mean spills greater
than or equal to 500 barrels. This model analyzes the likely
paths of oil spills in relation to biological, physical, and
social resources. The model uses information about the
physical environment, including files of wind, ice, and
current data. It also uses the locations of environmental
resource areas, barrier islands, and the coast that might be
contacted by a spill.

a. Inputs to the Oil-Spill-Trajectory Model

study area

seasons

location of the coastline

location of environmental resource areas

location of land segments

location of boundary segments

location of proposed and alternative gravel islands

e location of proposed and alternative pipelines

e current and ice information from two general
circulation models

e wind information

(1) Study Area

Map A-1 shows the Liberty oil-spill-trajectory study area
extends from lat. 69° N. to 72.5° N. and from long. 138° W.
to 157° W. We chose a study area large enough to contain
the paths of 3,000 oil spills with 500 spilletes each through
as long as 360 days.

(2) Seasons

We define two time periods for the trajectory analysis of oil
spills. The first is from July through September and
represents open water or arctic summer. We ran 1,500
trajectories in the arctic summer. The second is from
October through June and represents ice cover or arctic
winter. We also ran 1,500 trajectories in the arctic winter.
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(3) Locations of Environmental Resource Areas

Maps A-2 and A-3 shows the location of 62 environmental
resource areas, which represent concentrations of wildlife,
subsistence-hunting areas, and subsurface habitats. Our
analysts designate these environmental resource areas. The
analysts also designate in which months these
environmental resource areas are vulnerable to spills. The
names or abbreviations of the environmental resource areas
and their months in which they are vulnerable to spills are
shown in|Table A-10.| We also include Land as an
additional environmental resource area. Land is the entire
study area coastline.

(4) Location of Land Segments

Land was further analyzed by dividing the Beaufort Sea
coastline into 42 land segments. Map A-1 shows the
location of these 43 land segments. Land Segments 6
through 19 and 32 through 43 are approximately 18.64
miles (30 kilometers) long. Land Segments 20 through 31
are closest to the Liberty Project and are approximately
12.43 miles (20 kilometers) long. Land segments are
vulnerable to spills in both summer and winter. The model
defines summer as July through September and winter from
October through June. Maps A-4 and A-5 show how the
Alaska Clean Seas Technical Manual Map Atlas Sheets
correlate to our land segments and barrier island
environmental resource areas.

(5) Location of Proposed and Alternative Gravel
Islands

Map A-6 shows the location of the Liberty, Southern, and
Tern gravel islands, the sites where large oil spills would
originate, if they were to occur. Liberty gravel island is
Alternative I and is abbreviated LI. The Liberty gravel
island has an oval shape and is centered at 70°16'45.3556"
N. and 147°33'29.0891" W. The Southern gravel island is
Alternatives III.A and is abbreviated AP1. Tern gravel
island is Alternative II1.B and is abbreviated TI.

(6) Location of Proposed and Alternative Pipelines

Map A-6 shows the location of the proposed pipeline (PP1-
PP2), eastern pipeline (AP1-AP2), and tern pipeline (TP1
and TP2). The Alternative I transportation scenario assumes
that BPXA would transport oil from the Liberty gravel
island (LI) to shore through a subsea pipeline with a landfall
at approximately 1.5 miles (2.5 kilometers) west of the
Kadleroshilik River. We use these route segments (PP1-
PP2) to represent spills from the proposed pipeline: PP1
represents spills that occur further offshore, and PP2
represents spills that occur nearshore. The Alternative I11.A
pipeline scenario (AP1-AP2) assumes the pipeline would
make landfall at approximately 2 miles (3.2 kilometers) east
of the Kadleroshilik River. We use these route segments
(AP1-AP2) to represent spills from the eastern alternative
pipeline: API represents spills that occur further offshore,

and AP2 represents spills that occur nearshore. The
Alternative I1I.B pipeline scenario (TP1-TP2) assumes the
pipeline would make landfall at approximately 2 miles (3.2
kilometers) east of the Kadleroshilik River. We use these
route segments (TP1-TP2) to represent spills from the Tern
Island alternative pipeline: TP1 represents spills that occur
farther offshore, and TP2 represents spills that occur
nearshore. An existing onshore pipeline from Badami and
Endicott would transport oil to Pump Station 1 of the Trans-
Alaska Pipeline System.

(7) Current and Ice Information from a General
Circulation Model

For the Liberty Project we use two general circulation
models to simulate currents (Ugyren) of ice (Uie.) depending
upon whether the location is nearshore or offshore.

(a) Offshore

Offshore of the 10- to 20-meter bathymetry contour, 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 (Hedstrom,
Haidvogel, and Signorini, 1995; Hedstrom, 1994). The
model is based on the ocean model of Haidvogel Wilkin,
and Young (1991) and the ice model of Hibler (1979). This
model simulates flow properties and sea ice evolution in the
western Arctic during the year 1983. The coupled system
uses a semispectral primitive equation ocean circulation
model and the Hibler sea ice model and is forced by daily
surface geostrophic winds and monthly thermodynamic
forces. The model is forced by thermal fields for the year
1983 (Prof. John Walsh, University of Illinois, as cited in
Hedstrom, Haidvogel, and Signorini, 1995). The thermal
fields are interpolated in time from monthly fields. The
location of each trajectory at each time interval is used to
select the appropriate ice concentration. The pack ice is
simulated as it grows and melts. The edge of the pack ice is
represented on the model grid. Depending on the ice
concentration, either the ice or water velocity with wind
drift from the stored results of the Haidvogel, Wilkin, and
Young (1991) coupled ice-ocean model is used. A major
assumption used in this analysis is that the ice-motion
velocities and the ocean daily flows calculated by the
coupled ice-ocean model adequately represent the flow
components. Sensitivity tests and comparisons with data
illustrate that the model captures the first-order transport
and the dominant flow (Hedstrom, Haidvogel, and
Signorini, 1995).

(b) Nearshore

Inshore of the 10- to 20-meter bathymetry contour, Ugyen 18
simulated using a two-dimensional hydrodynamic model
developed by the National Oceanic and Atmospheric
Administration (NOAA) (Galt, 1980, Galt and Payton,
1981). This model does not have an ice component. In this
model, we added an ice mask within the 0-meter and 10- to
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20-meter water-depth contours to simulate the observed
shorefast-ice zone. We apply the mask from November 1-
June 15. Ui, is zero for the months November through
June. The two-dimensional model incorporated the barrier
islands in additional to the coastline. The model of the
shallow water is based on the wind forcing and the
continuity equation. The model was originally developed to
simulate wind-driven shallow water dynamics in lagoons
and shallow coastal areas with a complex shoreline. The
solutions are determined by a finite element model where
the primary balance is between the wind forcing friction, the
pressure gradients, coriolis accelerations, and the bottom
friction. The time dependencies are considered small, and
the solution is determined by iteration of the velocity and
sea level equations, until the balanced solution is calculated.
The wind is the primary forcing function, and a sea level
boundary condition of no anomaly produced by the
particular wind stress is applied far offshore, at the northern
boundary of the oil spill trajectory analysis domain. An
example of the currents simulated by this model for a 10-
meter-per-second wind is shown in[Figure A-1.

The results of the model were compared to current meter
data from the Endicott Environmental Monitoring Program
to determine if the model was simulating the first order
transport and the dominant flow. The model simulation was
similar to the current meter velocities during summer.
Example time series from 1985 show the current flow at
Endicott Station ED1 for the U (east-west) and V (north-
south) components, plotted on the same axis with the
current derived from the National Oceanographic and
Atmospheric Administration model for U and V (Der-U and
Der-V). The series show many events that coincide in time,
and that the currents derived from the National Oceanic and
Atmospheric Administration model are generally in good
correspondence with the measured currents. Some of the
events in the measured currents are not particularly well
represented, and that probably is due to forcing of the
current by something other than wind, such as low
frequency alongshore wave motions.

(8) Wind Information

We use the 17-year reanalysis of the wind fields provided to
us by Rutgers. The TIROS Operational Vertical Sounder
(TOVS) has flown on NOAA polar-orbiting satellites since
1978. Available from July 7, 1979, through December 31,
1996, and stored in Hierarchical Data Format, the TOVS
Pathfinder (Path-P) dataset provides observations of areas
poleward of lat. 60° N. at a resolution of approximately 100
x 100 kilometers. The TOVS Path-P data were obtained
using a modified version of the Improved Initialization
Inversion Algorithm (3I) (Chedin et al., 1985), a physical-
statistical retrieval method improved for use in identifying
geophysical variables in snow- and ice-covered areas
(Francis, 1994). Designed to address the particular needs of
the polar research community, the dataset is centered on the
North Pole and has been gridded using an equal-area

azimuthal projection, a version of the Equal-Area Scalable
Earth-Grid (EASE-Grid) (Armstrong and Brodzik, 1995).

Preparation of a basin-wide set of surface-forcing fields for
the years 1980 through 1996 has been completed. (Francis,
1999). Improved atmospheric forcing fields were obtained
by using the bulk boundary-layer stratification derived from
the TOVS temperature profiles to correct the 10-meter level
geostrophic winds computed from the National Center for
Environmental Prediction Reanalysis surface pressure
fields. These winds are compared to observations from
field experiments and coastal stations in the Arctic Basin
and have an accuracy of approximately 10% in magnitude
and 20 degrees in direction.

(9) Oil-Spill 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
(summer or winter) of the first year of wind data (1980) at 6
a.m. Greenwich Mean Time. We launch particles every 1
day (on average) for each of the 17 years of wind.

b. Oil-Spill-Trajectory Model Assumptions

e The gravel island and pipelines are constructed in the
locations proposed.

e BPXA transports the produced oil through the pipeline.

e An oil spill reaches the water.

e Anoil spill encapsulated in the fast ice does not move
until the ice moves or it melts out.

e Spreading is simulated through the dispersion of 500
spilletes in the model.

e Qil spills occur and move without consideration of
weathering. The oil spills are simulated as 500 spilletes
each as a point with no mass or volume. The
weathering of the oil is estimated in the stand alone
SINTEF OWM model.

e Qil spills occur and move without any cleanup. The
model does not simulate cleanup scenarios. The oil-
spill trajectories move as though no booms, skimmers,
or any other response action is taken. The effect of the
oil discharge prevention and contingency plan (BPXA,
2000) is analyzed in Sections I11.C.2 and Section VII.

e  Oil spills stop when they contact the mainland
coastline, but not the barrier islands.

Uncertainties exist, such as:

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

e  whether the spill reaches the water;

e  whether the spill is instantaneous or a long-term leak;

e the wind, current, and ice conditions at the time of a
possible oil spill;

e how effective cleanup is;
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e the characteristics of Liberty crude oil at the time of the
spill;

e how Liberty crude oil will spread; and

e  whether or not production occurs

c. Oil-Spill-Trajectory Simulation

The trajectory simulation portion of the 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. Multiple trajectories and spilletes 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 area.

Trajectories are constructed from simulations of wind-
driven and density-induced ocean flow fields, and the ice-
motion field. The basic approach is to simulate these time
and spatially dependent currents separately, then combine
them through linear superposition to produce an oil-
transport vector. This vector is then used to create a
trajectory. Simulations are performed for two seasons:
winter (October-June) and summer (July-September). The
choice of this seasonal division was based on
meteorological, climatological, and biological cycles and
consultation with Alaska Region analysts.

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 spillete:

1 Uoil = Ucurrem +0.035 Uwind

or

2 Uoil = Uice

where:

U, = oil drift vector

ULuent = current vector (when ice concentration is less than
80%)

Usina = wind speed at 10 meters above the sea surface

U, = ice vector (when ice concentration is greater than or
equal to 80%)

The wind drift factor was estimated to be 0.035, with a
variable drift angle ranging from 0° to 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 (greater than or equal to 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. When in open water, the trajectory
ages to a maximum of 30 days.

Turbulent Diffusion of the Lagrangian Elements: The
spilletes are assumed to move with U,; as described above
and to diffuse as a result of a random process. A random
vector component typically is added to represent subgrid
scale uncertainty associated with turbulence or mixing
processes that are not resolved by the physical transport
processes of the general circulation model.

d. Results of the Oil-Spill-Trajectory Model
Assuming Oil Spills Occur from the Liberty
Project

(1) Conditional Probabilities: Definition and
Application

The chance that an oil spill will contact a specific
environmental resource area or land or boundary segment
within a given time of travel from a certain location or spill
site is termed a conditional probability. The condition is
that we assume a spill occurs. Conditional probabilities
assume a spill has occurred and the transport of the spilled
oil depends only on the winds, ice, and ocean currents in the
study area.

For Liberty, we estimate conditional probabilities of contact
within 1, 3, 10, 30, 60, or 360 days during summer.
Summer spills are spills that begin in July through
September. Therefore, if any contact to an environmental
resource area or land segment is made by a trajectory that
began before the end of September, it is considered a
summer contact and is counted along with the rest of the
contacts from spills launched in the summer. We also
estimate the conditional probability of contact from spills
that start in winter , freeze into the ice and meltout in the
spring. We estimate contacts from these spills for 1, 3, 10,
30, 60, or 360 days. Winter spills are spills that begin in
October through June melt out of the ice and contact during
the open-water period. Therefore, if any contact to an
environmental resource area or land segment is made by a
trajectory that began by the end of June, it is considered a
winter contact and is counted along with the rest of the
contacts from spills launched in the winter.

(2) Conditional Probabilities: Results

able A-11| shows the name of the location where we start a

hypothetical spill from the gravel island or pipeline for
Alternatives L, IITIA. TIL.B., IV.A, IV.B, IV.C., V, VI, and

VII. [Tables A-12|through A-27 give the conditional

probabilities (expressed as percent chance) than an oil spill
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starting at a particular location in the winter or summer
season will contact certain environmental resource areas or
land segments within 1, 3, 10, 30, 60, or 360 days from
Liberty Island (LI), Southern Island (API), Tern Island (TI),
Proposed Pipeline (PP1 and PP2), Eastern Alternative
Pipeline (AP1 and AP2), and Tern Island Alternative
Pipeline (TP1 and TP2). Conditional probabilities were
rounded from one significant figure beyond the decimal
point.

(a) Comparisons between Spill Location

In general, there are 0-2% differences in the chance of
contact to the majority of the environmental resource areas
when we compare Liberty Island (LI), Southern Island
(AP1), and Tern Island to each other. Each of these islands
are within 1.2-1.4 miles of each other, and there are no
geographic barriers to spills between these island locations.
The 3-12 percentage differences in the chance of contact are
to resources directly adjacent to the area where we started
the spill. For example, the largest difference (12%)is to the
water surface over the Boulder Patch, because L1 is directly
adjacent to it and AP1 and TI are slightly farther away. In
conclusion, changing the location of the island has an
insignificant change in the chance of oil spill contact to the
majority of the environmental resource areas.

In general there, are 0-2% differences in the chance of
contact to the majority of the land segments when we
compare Liberty Island (LI), Southern Island (AP1), and
Tern Island to each other. Land Segment 26 has a 3-4%
difference in the chance of contact from AP1 or TI when we
compare them to L1. Changing the location of the island
has insignificant changes in the chance of contact to the land
segments.

(b) Generalities Through Time

1 Day: Within 24 hours, spills starting during summer from
Liberty Island, Southern Island, Tern Island, proposed
pipeline, eastern pipeline, and Tern pipeline have a chance
of contact to Land Segments 25 through 28 ranging from 1-
46%. The nearshore hypothetical spill sites have the higher
chances of contact to shore. The proposed alternative
islands and their associated pipelines are close to shore, and
it is intuitively understandable that spills have a chance of
contact to the adjacent coastline. The environmental
resource areas with the highest chance of contact are within
a 10-mile radius. The three barrier islands with the highest
chance of contact ranging from 1-14% are the McClure
Islands, Tigvariak Island, and the Endicott Causeway.

Within 24 hours, spills starting during winter from Liberty
Island, Southern Island, Tern Island, proposed pipeline,
eastern pipeline, and Tern pipeline have a chance of contact
to Land Segments 25 through 26 ranging from less than 0.5-
5%. The nearshore hypothetical spill sites have the higher
chances of contact to shore. The proposed alternative
islands and their associated pipelines are close to shore, and

it is intuitively understandable that spills have a chance of
contact to the adjacent coastline. The environmental
resource areas with the highest chance of contact are within
a 5-mile radius. The three barrier islands, McClure Islands,
Tigvariak Island, and the Endicott Causeway each have a
1% chance of contact.

3-10 Days: By 3-10 days, spills starting during summer
from Liberty Island, Southern Island, Tern Island, proposed
pipeline, eastern pipeline, and Tern pipeline have a chance
of contacting additional Land Segments 21-24 and 29-34
ranging from less than 0.5-5%. The highest chance of
contact is to Land Segments 25-28 and ranges from 1-55%.
Most of the chance of contact to land segments is within 10
days, because there are only small percentage increases
between 10 and 30 days. The highest chance of contact to
environmental resource areas is within a 15-mile radius and
ranges from 13-60%.

By 3-10 days, spills starting during winter from Liberty
Island, Southern Island, Tern Island, proposed pipeline,
eastern pipeline, and Tern pipeline have a chance of contact
to Land Segments 25 through 26 ranging from 1-7%.
Additional Land Segments 23, 27, and 28 have a less than
0.5-1% chance of contact. The nearshore hypothetical spill
sites have the higher (4-7%) chances of contact to shore.
The environmental resource areas with the highest (4-
7%)chance of contact are within a 5-mile radius. The
exception to this is Environmental Resource Area 33, which
is directly adjacent to TI. Environmental Resource Area 35
has a 33% chance of contact within 1-10 days from TI
during winter.

30 Days: By 30 days, the path of spills starting during
summer from Liberty Island, Southern Island, Tern Island,
proposed pipeline, eastern pipeline, and Tern pipeline
extends farther down the coast away from the hypothetical
spill sites. By 30 days, additional Land Segments 19, 20, 33
and 34 have a chance of contact of 1-2%. These land
segments are approximately 80-125 kilometers and 114-170
kilometers to the west and east, respectively. The highest
chance of contact to environmental resource areas is within
a 30-mile radius and ranges from 13-60%.

By 30 days, spills starting during winter from Liberty
Island, Southern Island, Tern Island, proposed pipeline,
eastern pipeline, and Tern pipeline have a chance of contact
to Land Segments 25 through 26 ranging from 1-10%.
Additional Land Segments 22, 23, 24, 27, 28, and 29 have a
less than 0.5-2% chance of contact. The environmental
resource areas with the highest (8-11%) chance of contact
are within a 5-mile radius. The exceptions to this are
Environmental Resource Areas 35 and 36, which are
directly adjacent to TI and TP2, respectively.
Environmental Resource Areas 35 and 36 each have a 33%
chance of contact within 30 days from TI or TP2 during
winter.
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4. Using Historical Spill Records to
Estimate the Chance of an Oil Spill
Occurring

We conclude that the designs for the Liberty Project will
produce minimal chance of a large oil spill reaching the
water. If an estimate of chance must be given for the
offshore production island and the buried pipeline, our best
professional judgment is that the chance of an oil spill
greater than or equal to 500 barrels from the Liberty
offshore project entering the offshore waters is on the order
of 1%.

The reader is referred to Section I11.C.1.d for a discussion
on using historical spill records to estimate the chance of an
oil spill occurring. This section evaluates the estimates of
the chance of an oil spill occurring, using historical spill
records and the oil-spill prevention designed into the Liberty
Project. The exposure variables used are either volume of
oil produced or pipeline miles or well years. None of these
exposure variables will produce differences in spill
occurrence between any of the alternative pipeline designs,
because the pipeline design alternatives all are of similar
length, or the same amount of oil will be produced
regardless of pipeline design. Historical oil-spill data can be
used to estimate the chance of an oil spill occurring, but
they cannot be used to differentiate spill occurrence among
the alternative pipeline designs. With the exception of the
single-wall pipe, there are no historical oil-spill data for the
alternative pipeline designs. The reader is referred to Table

for information on engineering pipeline failure rates
by pipeline design.

The following provides detailed information on the
historical spill data including its location, period of time and
exposure variable.

a. The MMS Outer Continental Shelf Spill
Rate 1964-1999 Based on Volume

The U.S. outer continental shelf platform and pipeline spills
greater than or equal to 1,000 barrels from 1964-1999 are
shown in[Tables 27aland[27H, respectively. There were 11
platform spills and 16 pipeline spills. Total U.S. outer
continental shelf production from 1964-1999 was estimated
to be 12.00 Bbbl crude oil and condensate (Anderson and
LaBelle, 2000).

The spill rate of 0.32 spills per billion barrels handled for
U.S. outer continental shelf pipeline spills greater than or
equal to 1,000 barrels was based on adjustments using the
last three spills that occurred over the most recent 9.5 billion
barrels of production (Anderson and LaBelle, 2000). This is
the same starting point from which the previous U.S. outer
continental shelf platform spill rates were calculated
(Anderson and LaBelle, 1990, 1994). The spill rate of 1.33
spills per billion barrels handled for U.S. outer continental

shelf pipeline spills greater than or equal to 1,000 barrels
was calculated based on the entire record of 16 spills over
12.0 billion barrels of production.

Anderson and LaBelle (2000) calculated spill rates for the
period 1985-1999. The rates are 0.13 spills per billion
barrels handled for U.S. outer continental shelf platforms
and 1.38 for U.S. outer continental shelf pipelines.

b. Alaska North Slope Spill Rate 1985-2000
Based on Volume

The Alaska North Slope facility and pipeline spills greater
than or equal to 500 barrels from 1985-2000 are shown in
The Alaska North Slope pipelines do not
include the Trans-Alaska Pipeline, which we analyze
separately. No spills greater than 1,000 barrels from Alaska
North Slope production have occurred since 1985. Prior to
1985, we have found no documentation for spills greater
than 1,000 barrels but cannot validate that the spill records

are complete before 1985 due to missing or incomplete
documentation.

From 1985-2000, there are five facility spills and one
pipeline spill. Total Alaska North Slope production was
estimated to be 9.36 billion barrels of crude oil and
condensate (Alyeska Pipeline Service Company, 2001;
Banks, 2001; McMaines, 2001). Anderson and LaBelle
(2000) calculated rates from 1985-1998 hence the slight
differences.

The facility spill rate of 0.53 spills per billion barrels
handled for Alaska North Slope facility spills greater than or
equal to 500 barrels was based on the entire record of five
spills from 1985-2000. The MMS uses this time period
because we were able to document spills greater than 100
barrels since 1985 and were concerned with the lack of
spills and documentation of any spills before that time. In
addition, the State of Alaska, Department of Conservation
began an electronic database of oil spills in 1985, The
MMS considers the database most reliable from 1985
forward. The pipeline spill rate of 0.11 spills per billion
barrels handled for Alaska North Slope facility spills greater
than or equal to 500 barrels was based on the record of one
spill from 1985-2000.

c. Trans Alaska Pipeline Spill Rate 1977-
2000 Based on Volume and Mile-Year

The first flow in the Trans-Alaska Pipeline System began on
June 20, 1977, with throughput of 112 million barrels by the
end of 1977. Throughput increased to almost 400 million
barrels in 1978, peaked at 744 million barrels in 1988, and
was 366 million barrels in 2000. The estimated volume
transported through the Trans-Alaska Pipeline from 1977-
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2000 is 13.25 billion barrels. The Trans-Alaska Pipeline is
800.302 miles long.

The Trans-Alaska Pipeline crude oil spills greater than or
equal to 500 barrels are shown in There have
been 11 crude oil spills (greater than or equal to 100 barrels)
attributed to Trans-Alaska Pipeline operation, 4 of which
were less than 500 barrels. Seven crude oil spills were
greater than 500 barrels, of which six were greater than or
equal to1,000 barrels: We have excluded the spill caused by
sabotage, because it was deliberate and we are looking at
accidental causes of pipeline spills. The last spill greater
than or equal to 1,000 barrels occurred in 1981. The spill
rate of 0.38 spills per billion barrels transported for the
Trans-Alaska Pipeline (spills greater than or equal to 1,000
barrels) was calculated based on the entire record of five
spills over 13.25 billion barrels of production. The spill rate
0f 0.000265 spills per pipeline mile-year for the Trans-
Alaska Pipeline (spills greater than or equal to 1,000
barrels) was calculated based on the entire record of five
accidental spills over 18,835 pipeline mile-years from 1977-
2000.

For purposes of analysis, we use the same time period and
size class as the Alaska North Slope data. The time period
is 1985-2000, and the class size is greater than or equal to
500 barrels. The spill rate of 0.11 spills per billion barrels
transported for the Trans-Alaska Pipeline (spills greater than
or equal to 500 barrels) was calculated based on the entire
record of one spill over 9.36 billion barrels of production.
The spill rate of 0.00007 spills per pipeline mile-year for the
Trans-Alaska Pipeline (spills greater than or equal to 500
barrels) was calculated based on the entire record of one
accidental spills over 12,805 pipeline mile-years from 1985-
2000.

There were 96 crude and petroleum product spills (greater
than or equal to 1,000 barrels) attributed to cross-country oil
pipelines in Western Europe from 1971-1999 (Lyons, 1998;
Berry et al., 1997, 1998, 1999; and Davis et al., 2000). The
long-term spill rate of 0.00024 spills per pipeline mile-year
of spills greater than or equal to 1,000 barrels was calculated
based on the entire record of 96 spills 400,801 per pipeline
mile years from 1971-1999. During that same time period,
104 billion barrels of crude and petroleum products were
transported for a spill rate of 0.92 spills per billion barrels
transported.

Lyons (1998) reports significant progress over time in
reducing the spill frequency per unit length of pipeline. The
incidence of spills has dropped to a third of what it was in
the 1970’s. Davis et al. (2000) show that as the combined
throughput from 1995-1999 has increased, the gross net
spillage has followed a decreasing trend. Over the 29-year
period from 1971-1999, the third-party activity category is
the most frequent cause of spills (4.4 per year) and is easily
the largest cause of oil loss into the environment (48%)
from these Western European oil pipelines. Corrosion
comes second in terms of the number of spillages (3.9 per
year), and mechanical failure is second in terms of net
volume spilled (28%) (Davis et al., 2000).

d. European Onshore Pipeline Spill Rate
1971-1995 Based on Volume and Mile-Year

The organization CONCAWE Oil Pipelines Management
Group keeps track of European onshore pipeline spills. The
CONCAWE has set a minimum spill size at 1 cubic meter,
which is about 6 barrels. The Northstar final EIS (U.S.
Army Corps of Engineers, 1999) uses the CONCAWE data
and the time period 1991-1995. For purposes of analysis,
MMS uses the same time period.

There were 17 crude and petroleum product spills (greater
than or equal to 1,000 barrels) attributed to cross-country oil
pipelines in Western Europe from 1991-1995 (Lyons,
1998). The spill rate of 0.00018 spills per pipeline mile-
year of spills greater than or equal to 1,000 barrels was
calculated based on the entire record of 96 spills 153,955
per pipeline mile-years from 1971-1999. During that same
time period, 19.53 billion barrels of crude and petroleum
products were transported for a spill rate of 0.87 spills per
billion barrels transported.

e. Outer Continental Shelf Spill Rate Based
1964-1993 on Mile-Year and Well-Year

S.L. Ross (1998) estimated the spill rate for outer
continental shelf pipelines and platforms based on well-year
and mile-year. During this time period, there were 11
platform spills and 13 pipeline spills. The spill rate of
0.000036 spills per well-year is calculated based on 97,921
well-years for the period 1971-1993. The rate is derived by
converting from the spill rate based on volume produced.
The conversion is completed by multiplying the average
number of barrels produced per year. The spill rate of
0.00026 spills per pipeline-mile is calculated based on
43,000 pipeline mile-years for the period 1964-1991. A
conversion factor is used to convert from spills per billion
barrels transported to spills per pipeline mile.

f. U.S. Onshore Crude and Petroleum
Product Pipeline Spill Rate 1986-2000 Based
on Mile-Year

The U.S. Department of Transportation, Office of Pipeline
Safety maintains information on Liquid Pipeline Operator
Total National Mileage from 1986-2000 and distribution
and transmission and incident data for the same time period.
This information is posted to its web site
(http://ops.dot.gov). The Office of Pipeline Safety requires
pipeline systems to report, on DOT Form 7000-1, spills and
other incidents that result in (1) explosion or fire, (2) loss of
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50 or more barrels of hazardous liquid or carbon dioxide, (3)
escape to the atmosphere of more than 5 barrels a day of
highly volatile liquids, (4) death, (5) bodily harm such as
loss of consciousness or the necessity for medical treatment,
or (6) estimated property damage exceeding $50,000.

This incident information was used to calculate spill rates
for U.S. onshore crude and petroleum product pipelines.
There were 527 crude and petroleum product pipeline spills
greater than or equal to 1,000 barrels from 1986-2000. The
spill rate of 0.00023 spills per pipeline mile year of spills
greater than or equal to 1,000 barrels was calculated based
on the entire record of 527 spills over 2,314,401 pipeline
mile-years from 1986-2000.

B. SMALL OIL SPILLS

Small spills are spills that are less than 500 barrels. We
analyze the effects of small spills in Section III.D.3. We
consider two types of small spills. We assume one small
spill of 125 barrels from the Liberty pipeline and 23
operational small spills totaling 68 barrels.

The analysis of operational small oil spills uses historical
oil-spill databases and simple statistical methods to derive
general information about small crude and refined oil spills
that occur on the Alaska North Slope. This information
includes estimates of how often a spill occurs for every
billion barrels of oil produced (oil-spill rates), the mean
(average) number of oil spills, and the mean and median
size of oil spills from facilities, pipelines, and flowlines
combined. We then use this information to estimate the
number, size, and distribution of operational small spills that
may occur from the Liberty Project. The analysis of
operational small oil spills considers the entire production
life of the Liberty Project and assumes:
e commercial quantities of hydrocarbons are present at
Liberty, and
e these hydrocarbons will be developed and produced at
the estimated resource levels.

Uncertainties exist, such as

e the estimates required for the assumed resource levels,
or

e the actual size of a crude- or refined-oil spill.

We use the history of crude and refined oil spills reported to
the State of Alaska, Department of Environmental
Conservation and the Joint Pipeline Office to determine
crude- and refined-oil spill rates and patterns from Alaska
North Slope oil and gas exploration and development
activities for spills greater than or equal to 1gallon and less
than 500 barrels. Refined oil includes aviation fuel, diesel
fuel, engine lube, fuel oil, gasoline, grease, hydraulic oil,
transformer oil, and transmission oil. The Alaska North
Slope oil-spill analysis includes onshore oil and gas
exploration and development spills from the Point
Thompson Unit, Badami Unit, Kuparuk River Unit, Milne

Point Unit, Prudhoe Bay West Operating Area, Prudhoe Bay
East Operating Area, and Duck Island Unit.

The Alaska North Slope oil-spill database of all spills
greater than or equal to 1 gallon is from the State of Alaska,
Department of Environmental Conservation. Oil-spill
information is provided to the State of Alaska, Department
of Environmental Conservation by private industry
according to the State of Alaska Regulations 18 AAC 75.
The totals are based on initial spill reports and may not
contain updated information. The State of Alaska,
Department of Environmental Conservation database
integrity is most reliable for the period 1989-1998 due to
increased scrutiny after the Exxon Valdez oil spill (Volt,
1997, pers. commun.). For this analysis, the database
integrity cannot be validated thoroughly. However, we use
this information, because it is the only information available
to us about small spills. For this analysis, the State of
Alaska, Department of Environmental Conservation
database is spot checked against spill records from ARCO
Alaska, Inc. and British Petroleum, Inc. All spills greater
than or equal tol gallon are included in the dataset. We use
the time period January 1989-December 1998 in this
analysis of small oil spills for the Liberty Project.

A simple analysis of operational small oil-spills is
performed. Alaska North Slope oil-spill rates are estimated
without regard to differentiating operation processes. The
State of Alaska, Department of Environmental Conservation
database base structure does not facilitate quantitative
analysis of Alaska North Slope oil-spill rates separately for
platforms, pipelines, or flowlines.

1. Results for Small Operational Crude
Oil Spills

The analysis of Alaska North Slope crude oil spills is
performed collectively for all facilities, pipelines, and
flowlines. shows the size distribution of crude-
oil spills greater than or equal to 1 gallon and less than 500
barrels from January 1989-December 1998 on the Alaska
North Slope. The pattern of crude oil spills on the Alaska
North Slope is one of numerous small spills. Of the crude
oil spills that occurred between 1989 and 1998, 31% were
less than or equal to 2 gallons; 55% were less than or equal
to 5 gallons. Ninety-eight percent of the crude oil spills
were less than 25 barrels and 99% were less than 60 barrels.
The spill sizes in the database range from less than 1 gallon
to 925 barrels. Only crude oil spills greater than or equal to
1 gallon are used in the analysis. The average crude oil-spill
size on the Alaska North Slope is 2.7 barrels, and the
median spill size is 5 gallons. For purposes of analysis, this
EIS assumes an average crude oil-spill size of 3 barrels.

Table A-28|shows the estimated crude oil-spill rate for the

Alaska North Slope is 188 spills per billion barrels
produced. [Table A-29|shows the assumed number, size, and
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total volume of small spills for the Liberty Project. Table
shows the assumed size distribution of those spills.

The causes of Alaska North Slope crude oil spills, in
decreasing order of occurrence by frequency, are leaks,
faulty valve/gauges, vent discharges, faulty connections,
ruptured lines, seal failures, human error, and explosions.
The cause of approximately 30% of the spills is unknown.

2. Results for Small Operational Refined
Oil Spills

The typical refined products spilled are aviation fuel, diesel
fuel, engine lube, fuel oil, gasoline, grease, hydraulic oil,
transformer oil, and transmission oil. Diesel spills are 60%
of refined oil spills by frequency and 83% by volume.
Engine lube oil spills are 9% by frequency and 3% by
volume. Hydraulic oil is 23% by frequency and 10% by
volume. All other categories are less than 1% by frequency
and volume. Refined oil spills occur in conjunction with oil
exploration and production. The refined oil spills correlate
to the volume of Alaska North Slope crude oil produced.
As production of crude oil has declined, so has the number

of refined oil spills. [Table A-31{shows that from January
1989-December 1998, the spill rate for refined oil is 445

spills per billion barrels produced. [Table A-32|shows the
assumed refined oil spills during the lifetime of the Liberty
Project.

C. CUMULATIVE ANALYSIS

In this section, we discuss how we estimate the oil spills we
analyze in the cumulative analysis (Sec. V).

The TAPS pipeline, onshore Alaska North Slope, TAPS
tankers, and the Alaska outer continental shelf have varying
spill rates and spill-size categories.summarizes
these spill rates and spill-size categories we assume for
purposes of analysis. We use these spill rates and size
categories to estimate oil spills for the cumulative case. All
oil originating from either onshore or offshore on the North
Slope of Alaska flows through the TAPS pipeline and into
TAPS tankers.

The resources and reserves we use to estimate oil spills in
the cumulative case are shown in [Table A-34| For purposes
of quantitative analysis of oil spills, we Tocus on the past,
present, and reasonably foreseeable production. Past,
present, and reasonably foreseeable production contributes
10.04 billion barrels in reserves and resources, with Liberty
contributing 0.12 billion barrels for a total of 10.16 billion
barrels.

Table A-35[shows the number and volume of spills we

estimate for the cumulative case. It is unlikely that Liberty
would contribute an oil spill offshore in the Beaufort Sea or

along the TAPS tanker route. For purposes of analysis in
the cumulative case, we assume Liberty would not
contribute an oil spill offshore in the Beaufort Sea or along
the TAPS tanker route.

The pipeline and platform spill size in the Beaufort Sea
ranges from 125-2,956 barrels. The onshore spill size
ranges from 500-925 barrels. For purposes of analysis, we
assume a TAPS pipeline spill ranging from 500-1,000
barrels We discuss the average size of a spill
from a TAPS tanker in the following subsections.

TaE!e A-3 5| shows we estimate one spill from projects in the
Beaufort Sea greater than or equal to 500 barrels over the

lifetime of the Liberty Project. For purposes of analysis, we
assume this spill could range from 125-2,956 barrels. The
primary source of this spill is from a facility. Based on the
pollution-prevention methods, regulatory mandates for
tanks, and design features of the island, it is unlikely a spill
would leave the gravel island.

We base these spill estimates on production from past,
present, and reasonably foreseeable development. Possible
offshore sources in these categories include Endicott,
Northstar, Kalubik, Gwydyr Bay, Flaxman Island, Kuvlum,
and Hammerhead. This category also includes potential
production from undiscovered resources on Federal leased
tracts in the Beaufort Sea.

Table A-35|shows we assume one spill greater than or equal

to 500 barrels from the TAPS pipeline from other projects.
It is unlikely that Liberty would contribute an oil spill along
the TAPS pipeline.

Table A-35[shows we also estimate 9 spills greater than or
equal to 1,000 barrels from other projects along the TAPS

tanker route. [Table A-36|shows the actual tanker spills

along the TAPS tanker route to date. We use information
from to estimate the size and location of the
9spills we assume. By location, we mean if the spill occurs
in port or at sea.

shows our estimates of the size of those 9 spills.
We estimate six spills—four in port and two at sea—with an
average size of 4,000 barrels; two spills at sea with an
average size of 14,000 barrels; and one spill at sea with a
size ranging from 200,000-260,000 barrels. For purposes of
analysis, we use 250,000 barrels. Previous studies show
that the chance of one or more spills occurring and
contacting land along the U.S. coast adjacent to the TAPS
tanker route is less than or equal to 3% (LaBelle et al.,
1996).

For More Information: The report Oil-Spill-Risk
Analysis: Liberty Development and Production Plan
(Johnson, Marshall and Lear, 2000.) describes how we
analyze oil spills in terms of their risk to the environment.
This includes how the oil spill is followed through time, and
how often the oil contacts areas of concern.

For a copy of this report:
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e call 1-800-764-2627

e request by email through akwebmaster@mms.gov

o download a copy from the MMS, Alaska OCS Region
homepage at http://www.mms.gov/ alaska/cproject/
liberty/INDEX.HTM

e write or visit the Minerals Management Service at 949
East 36th Avenue Anchorage, AK 99508-4363.
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Table A-1 Large, Small, and Very Large Spill Sizes We Assume for Analysis in this EIS by Section

EIS Section Source of Spill Type of Oil | Size of Spill(s) in Barrels Receiving Environment
Large Spills (> 500 barrels)
Offshore
Pipeline Crude 715, 1,580, 2,956 Open Water
Gravel Island Crude 925 Under Ice
1l.C.2 Storage Tank Diesel 1,283 On Top of Sea Ice
IV.C Broken Ice
Onshore Snow
Pipeline Crude 720" — 1,142° Ice
River
Tundra
Small Spills (< 500 barrels)
Offshore Under Sea Ice
Pipeline Crude 125 Open Water
On Top of Sea Ice
Broken Sea Ice
1.D.3 Offshore and Onshore Gravel Island
Operational Spills Diesel or 17 spills < 1 barrel Open Water
from All Sources Crude 6 spills >1 barrel but <25 barrels | On Top of Sea Ice
Onshore and Offshore Broken Sea Ice
Snow/Ice
Refined 53 spills of 0.7 barrels each Tundra
Very Large Spills (>150,000 barrels)
Open Water
1X Blowout from the Gravel Island | Crude 180,000 On Top of Sea Ice
Broken Sea Ice
Tanker Spill in the Gulf of Alaska | Crude 200,000 Open Water

Source: USDOI, MMS Alaska OCS Region (2000).

' This volume was calculated in BPXA (1999:2-23). This calculation assumes the leak is less than or equal to 1% of the flow (barrel), 97.5
barrels is released for 7 days before detection. The potential volume released during reaction is 2.3 barrels. The expansion volume is 29
barrels, and maximum drainage due to gravity is negligible.

2 This volume was calculated in BPXA (2000:2-18) and represents a guillotine cut. It assumes 14 minutes for detection confirmation and
complete shutdown.
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Table A-2 Large and Small Spill Sizes We Assume for Analysis in this EIS by Alternative

ASSUMED SPILL SIZE IN BARRELS

LARGE SMALL
CRUDE OIL DIESEL OIL CRUDE OR DIESEL REFINED OIL
GRAVEL| OFFSHORE PIPELINE ONSHORE| GRAVEL OPERATION OPERATION
ISLAND' PIPELINE | ISLAND SPILLS SPILLS
(Diesel OFFSHORE AND OFFSHORE AND
Tank) ONSHORE ONSHORE
Leak Detection Pressure-Point Analysis
and Location And Mass-Balance Line Pack-
System Compensation
Leak |Rupture | Summer Leak | Winter Leak | Rupture
JAlternative | BPXA Proposal 925 125 1,580 715 2,956 1,580 | 720-1,142 1,283 17<1bbl,6 >1and <25bbl| 53 of 0.7 bbl
JAlternative Il, No Action Spills occur elsewhere from oil reserves produced at another location
JAlternative lll, Use Alternative Island Locations and | 925 125 1,580 715 2,956 1,580 |720-1,142 1,283 17<1 bbl, 6 > 1 and < 25 bbl 53 of 0.7 bbl
Pipeline Routes
JAlternative IV, Use Different Pipeline Designs
Assumption 1, Neither Outer nor Inner Pipe Leaks
Alternative IVA Use Pipe in Pipe System 925 0 0 720-1,142 1,283 17<1bbl,6 >1and <25bbl| 53 of 0.7 bbl
Alternative IVB Use Pipe in HDPE System 925 0 0 720-1,142 1,283 17<1 bbl, 6 > 1 and < 25 bbl 53 of 0.7 bbl
Alternative IVC Use Flexible Pipe System 925 0 0 720-1,142 1,283 17<1 bbl, 6 > 1 and < 25 bbl 53 of 0.7 bbl
Alternative | Single Wall (for comparison) 925 0 0 720-1,142 1,283 17<1bbl, 6 > 1 and < 25 bbl 53 of 0.7 bbl
Assumption 2, Both Outer and Inner Pipes Leak
Alternative IVA Use Steel Pipe in Pipe System 925 125 1,580 715 2,956 1,580 | 720-1,142 1,283 17<1 bbl, 6 > 1 and < 25 bbl 53 of 0.7 bbl
Alternative IVB Use Pipe in HDPE System 925 125 1,580 715 2,956 1,580 | 720-1,142 1,283 17<1 bbl, 6 > 1 and < 25 bbl 53 of 0.7 bbl
Alternative IVC Use Flexible Pipe System 925 125 1,580 715 2,956 1,580 | 720-1,142 1,283 17<1bbl,6 >1and <25bbl| 53 0f 0.7 bbl
Alternative | Single Wall (for comparison) 925 125 1,580 715 2,956 1,580 | 720-1,142 1,283 17<1 bbl, 6 > 1 and < 25 bbl 53 of 0.7 bbl
Assumption 3, Only the Inner Pipe Leaks
Alternative IVA Use Pipe in Pipe System 925 0 0 720-1,142 1,283 17<1bbl,6 >1and <25bbl| 53 of 0.7 bbl
Alternative IVB Use Pipe in HDPE System 925 0 0 720-1,142 1,283 17<1bbl,6 >1and <25bbl| 53 of 0.7 bbl
Alternative IVC Use Flexible Pipe System 925 125 1,580 715 2,956 1,580 | 720-1,142 1,283 17<1 bbl, 6 > 1 and < 25 bbl 53 of 0.7 bbl
Alternative | Single Wall (for comparison) 925 125 1,580 715 2,956 1,580 | 720-1,142 1,283 17<1 bbl, 6 > 1 and < 25 bbl 53 of 0.7 bbl
Assumption 4, Only the Outer Pipe Leaks
Alternative IVA Use Pipe in Pipe System 925 0 0 720-1,142 1,283 17<1 bbl, 6 > 1 and < 25 bbl 53 of 0.7 bbl
Alternative IVB Use Pipe in HDPE System 925 0 0 720-1,142 1,283 17<1bbl,6 >1and <25bbl| 53 of 0.7 bbl
Alternative IVC Use Flexible Pipe System 925 Na Na Na Na Na 720-1,142 1,283 17<1bbl,6 >1and <25bbl| 53 of 0.7 bbl
Alternative | Single Wall (for comparison) 925 Na Na Na Na Na 720-1,142 1,283 17<1 bbl, 6 > 1 and < 25 bbl 53 of 0.7 bbl
[Alternative V, Use Steel Sheetpile 925 125 1,580 715 2,956 1,580 | 720-1,142 1,283 17<1bbl,6 >1and <25bbl| 53 of 0.7 bbl
JAlternative VI, Use Duck Island Mine 925 125 1,580 715 2,956 1,580 |720-1,142 1,283 17<1 bbl, 6 > 1 and < 25 bbl 53 of 0.7 bbl
JAlternative VI, Use a 15-Foot Trench Depth 925 125 1,580 715 2,956 1,580 |720-1,142 1,283 17<1 bbl, 6 > 1 and < 25 bbl 53 of 0.7 bbl

Source: USDOI, MMS Alaska OCS Region.

" The revised Oil Discharge Prevention and Contingency Plan prohibits the drilling of new wells or sidetracks from existing wells into major liquid hydrocarbon zones at its drill sites during the defined
period of broken ice and open water (BPXA, 2001; Section 2.1.7). This period begins on June 13 of each year and ends with the presence of 18 inches of continuous ice cover for one-half mile, in all
directions, from the Liberty island. The purpose of this drilling moratorium is to eliminate the environmental effects associated with a well blowout during drilling operations in the Beaufort Sea during

broken-ice or open-water conditions.
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Appendix A. Oil Spill Risk

Table A-3 Comparison of Estimated Sizes of Spills to Median Sizes of Spills

Estimated Size of Spill in Barrels

Median Size of Spill in Barrels

Alaska Trans-Alaska
BPXA MMS U.S. OCS North Slope CONCAWE U.S.DOT Pipeline
Estimate of Possible
Source of Spill Type of Oil Estimate of Greatest Discharge Without
Possible Discharge Drainage
Offshore
Pipeline
Open Water | Crude Oil 1,764 125,715, 1580 5,100 510 1,950 2,400 3,200
Under Ice Crude Oil 1,764 125, 1,580, 2,956 5,100 510 1,950 2,400 3,200
Gravel Island Crude Oil 178,800 7,000 663°
Tank Diesel Fuel 5,000 1,283 7,000
Onshore
Pipeline Crude Oil 720 -1, 142 510 1,950 2,400 3.200

Source: USDOI, MMS, Alaska OCS Region (2000) and BPXA (2000).
" Estimate prepared for State of Alaska Response Planning Standards, 18 AAC 75.340.
2 Anderson and LaBelle (2001)

3 Gravel island is assumed equivalent to an onshore gravel pad.
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Appendix A. Oil Spill Risk

Table A-4 Properties of Liberty Crude Oil

Property Weathering (volume %)
in English Units in Metric Units 0 11.5 20.0
Density (g/cm®) Density (g/m L)
34°F 1°C 0.922 0.940 NA*
60°F 15°C 0.911 0.929 0.936
85°F 30°C 0.899 0.918 0.926
Viscosity Viscosity
Dynamic (cP) Dynamic (mPa.s)
60°F 15°C 143 746 2715
85°F 30°C 33 92 178
Kinematic (cST) Kinematic (mm %)
60°F 15°C 156 801 2901
85°F 30°C 37 100 192
Interfacial Tensions Interfacial Tensions
@ 72°F (dynes/cm) @ 22°C (mNm)
Air/Oil Air/Oil 327 30.8 35.7
Oil/Seawater Oil/Seawater 23.7 235 27.2
Pour Point Pour Point
°F 37 54 64
°C 3 3 18
Flash Point Flash Point
°F 52 174 266
°C 11 79 130
Emulsion Formation @ 72°F | Emulsion Formation @ 22°C
Tendency Tendency 1 1 1
Stability Stability 1 1 1
ASTM Modified Distillation (°C)
Liquid Vapor
Evaporation Temperature Temperature
(% volume) °F °C °F °C
1B.P 256 125 147 64
5 424 218 270 132
10 494 257 360 182
15 560 294 447 231
20 613 323 516 269
25 654 346 570 299
30 699 370 600 316
35 737 392 643 340

Source: S.L. Ross Environmental Research Ltd. (1998).
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Tables A-5 Summary of the Predicted Short-Term Behavior of a 1,000-Barrel Batch Slick of Liberty
Crude Oil in Spring Breakup, Winter Ice, Fall Freezeup, and Summer Open-Water Conditions

a. Average Environmental Conditions Assumed to Each Scenario

Summer Fall Freeze-Up Winter Spring Break-Up
Wind Speed (knots) 10 10 10 10
Ice Cover open water 3-7 tenths ice cover 100% ice cover (fast ice) 3-7 tenths ice
Air Temperature (°F) 45 15 -15 40
Surface Temperature (°F)
Sea 37 32 32
Ice -15

Source: S.L. Ross Environmental Research Ltd. (2000).

b. Predicted Characteristics of a 1,000-Barrel Batch Slick of Liberty Crude

Naturally

Scenario and Evaporated Dispersed Remaining
Elapsed Time (%) (%) (%)
In Spring, Breakup Conditions

1 Day 6 0.012 93.98

3 Days 9 0.024 90.91
On Winter Ice

1 Day 0.9 0 99.1

3 Days 21 0 97.9
In Fall, Freezeup Conditions

1 Day 3 0.01 96.99

3 Days 6 0.024 93.09
In Summer, Open-Water Conditions

1 Day 7 0.015 92.98

3 Days 9 0.028 91.07

Source: S.L. Ross Environmental Research Ltd. (2000).
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Table A-6 SINTEF Results of Weathering
a. 125 Barrels of Liberty Crude Oil

During Open Water

During Melt Out Into 50 Percent lice

Hours Evaporated Dispersed Remaining Hours Evaporated Dispersed Remaining
6 8 1.1 90.9 6 5 0 95
12 9 1.7 89.3 12 6 0 94
24 11 2.6 86.4 24 8 0 92
48 12 4.1 83.9 48 9 0.1 90.9
72 13 5.5 81.5 72 10 0.1 89.9
240 15 13 72 240 13 0.5 86.5
480 16 20.9 63.1 480 15 1 84
720 17 271 55.9 720 16 1.4 82.6
b. 715 Barrels of Liberty Crude Oil
During Open Water During Melt Out Into 50 Percent lice
Hours Evaporated Dispersed Remaining Hours Evaporated Dispersed Remaining
6 9 1.1 89.9 6 4 0 96
12 10 1.7 88.3 12 5 0 95
24 11 2.6 86.4 24 6 0 94
48 12 4.1 83.9 48 8 0 92
72 13 5.5 81.5 72 9 0.1 90.9
240 15 13 72 240 12 0.2 87.8
480 16 20.9 63.1 480 13 0.4 86.6
720 17 271 55.9 720 15 0.7 84.3
c. 925 Barrels of Liberty Crude Oil
During Open Water During Melt Out Into 50 Percent Ice
Hours Evaporated Dispersed Remaining Hours Evaporated Dispersed Remaining
6 4 0.1 955 6 4 0 95.6
12 6 0.2 94.2 12 6 0 94.4
24 7 0.3 92.6 24 7 0 92.9
48 9 0.7 90.5 48 8 0 92
72 10 1.0 89.3 72 9 0.1 90.9
240 13 3.8 83.6 240 12 0.2 87.8
480 14 8.0 77.6 480 13 0.4 86.6
720 15 12.2 72.8 720 14 0.6 85.4
d. 1,580 Barrels of Liberty Crude Oil
During Open Water During Melt Out Into 50 Percent Ice
Hours Evaporated Dispersed Remaining Hours Evaporated Dispersed Remaining
6 4 0.1 95.9 6 4 0 96
12 5 0.2 94.8 12 5 0 95
24 7 0.3 92.7 24 6 0 94
48 8 0.5 61.5 48 7 0 93
72 9 0.8 90.2 72 8 0 92
240 12 3.0 87.7 240 11 0.2 88.8
480 14 6.3 79.7 480 13 0.3 86.7
720 15 9.7 75.3 720 14 0.5 85.5
e. 2,956 Barrels of Liberty Crude Oil
During Melt Out Into 50 Percent Ice
Hours Evaporated Dispersed Remaining
We do not assume a 2,956 barrel crude oil spill will 6 4 0 96
occur during open water. 12 4 0 96
24 5 0 95
48 7 0 93
72 8 0 92
240 11 0.1 88.9
480 12 0.2 87.8
720 13 0.4 86.6
f. 1,283 Barrels of Diesel Oil
During Open Water During Melt Out Into 50 Percent Ice
Hours Evaporated Dispersed Remaining Hours Evaporated Dispersed Remaining
6 5 11.7 83.3 6 3 0.4 96.6
12 7 21.8 71.2 12 5 0.8 94.2
24 11 37.8 51.2 24 8 1.5 90.5
48 16 57.8 26.2 48 12 3.0 87.7
72 18 68 14 72 16 4.5 79.5
120 20 76.3 3.7 240 28 13.7 58.3
144 20 77.9 21 480 34 24.4 41.6
720 38 32.6 294

Source: Reed et al. (2000)
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Table A-7 Assumed Fate and Behavior of a Spill of Liberty Crude Oil Ranging in Size from 715-2,956 Barrels

Summer Spill’ Broken Ice or Meltout Spill? Winter Under Ice Spill®

(715-1580) (715-2,956) (2,956)
Time After Spill in Days 1 3 10 30 1 3 10 30 1 3 10 30
Oil Remaining (%) 86-93 82-91 72-88 56-75 93-94 91-92 88-89 84-87 | 100 100 100 100
Oil Dispersed (%) 0.15-2.6 0.28-55 3-13 10-27 | 0-0.012 0-0.024 0.1-0.2 04-0.7 | O 0 0 0
Oil Evaporated (%) 7-11 9-13 12-15 15-17 6-7 8-9 11-12  13-15 0 0 0 0
Discontinuous Area (kmz)4 1-2 6-9 30-45 124-186 1-2 3-7 17-36  73-150 | 3/4 to 3 acres
Estimated Coastline Oiled (km)° | 21-30 23-45 0

Source: USDOI, MMS, Alaska OCS Region (2000). Information from S.L. Ross Oil Spill Model calculated with Liberty Crude Oil (BPXA,
2000) and the SINTEF oil-weathering assuming a Liberty crude (Reed et al., 2000). For footnotes, see below.

Table A-8 Assumed Fate and Behavior of a 125-Barrel Crude Oil Spill over 24 Hours

Summer Spill’ Winter Broken Ice or Meltout Spill?
Time After Spill in Days 1 3 10 30 1 3 10 30
Oil Remaining (%) 86 82 72 56 92 90 87 83
Oil Dispersed (%) 2.6 5.5 13 271 0 0.1 0.5 1.4
Oil Evaporated (%) 11 13 15 17 8 10 13 16
Discontinuous Area (km?)* 0.5 3 12 51 0.4 1 7 30
Estimated Coastline Oiled (km)® 9

Source: USDOI, MMS, Alaska OCS Region (2000). Information the SINTEF oil-weathering model assuming a
Liberty crude (Reed et al., 2000). For footnotes, see below.

Table A-9 Assumed Fate and Behavior of a 1,283-Barrel Diesel-Oil Spill

Summer Spill’ Winter Broken Ice or Meltout Spill?
Time After Spill in Days 1 3 7 1 3 10 30
Oil Remaining (%) 51 14 2 90 79 58 29
Oil Dispersed (%) 38 68 78 2 5 14 33
Oil Evaporated (%) 11 18 20 8 16 28 38
Discontinuous Area (km?)* 1 7 18 1 5 25 103

Source: USDOI, MMS, Alaska OCS Region (2000).
Calculated with the Reed et al. (2000) weathering model, assuming a Marine Diesel.

Footnotes:

'Summer (July through September) open water spill, 12-kn wind speed, 2° C, 0.4-m wave height.
*Winter (October through June) meltout spill. The spill is assumed to occur during the winter under the landfast
ice, pools 2-cm thick on ice surface for 2 days at 0 [1C prior to meltout into 50-percent ice cover, 11-kn wind

speed, and 0.1 wave height.

*Qualitative estimate of fate and behavior of under-ice spill taken from D.F. Dickens Associates Ltd. (1992) and

Hollebone (1997).

“Calculated from Equation 6 of Table 2 in Ford (1985) and is the discontinuous area of a continuing spill or the
area swept by an instantaneous spill of a given volume.
®Calculated from Equation 17 of Table 4 in Ford (1985) and is the results of stepwise multiple regression for

length of historical coastline oiled.
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Table A-10 Environmental Resource Areas: Name, Vulnerable Period, and Identification Number on
Maps A-1 and A-2

ID Name Vulnerable ID Name Vulnerable

1 Spring Lead 1 April-May 32 Water surface over Boulder Patch 1 January-December
2  Spring Lead 2 April-May 33 Water surface over Boulder Patch 2 January-December
3  Spring Lead 3 April-May 34 ERA 34 May-October

4  Spring Lead 4 April-May 35 ERA35 May-October

5 Spring Lead 5 April-May 36 ERA36 May-October

6 Ice/Sea Segment 6 January-December 37 ERA37 May-October

7 Ice/Sea Segment 7 January-December 38 ERA38 May-October

8 Ice/Sea Segment 8 January-December 39 ERA39 May-October

9  Ice/Sea Segment 9 January-December 40 ERAA40 May-October

10 Ice/Sea Segment 10 January-December 41 ERA 4 May-October

11 Ice/Sea Segment 11 January-December 42 Canning River May-October

12 Ice/Sea Segment 12 January-December 43 ERA43 May-October

13 Ice/Sea Segment 13 January-December 44 Simpson Cove May-October

14 ERA14 May-October 45 ERA45 May-October

15 ERA15 May-October 46 Arey Lagoon, Hula Hula River May-October

16 ERA 16 May-October 47 Whaling Area/Kaktovik August-October

17 ERA17 May-October 48 Thetis Island January-December
18 ERA18 May-October 49 Spy Island January-December
19 ERA19 May-October 50 Leavitt and Pingok Islands January-December
20 ERA20 May-October 51 Bertoncini, Bodfish, and Cottle Islands January-December
21 ERA21 May-October 52 Long Island January-December
22 Simpson Lagoon May-October 53 Egg and Stump Islands January-December
23 Gwydyr Bay May-October 54 West Dock January-December
24 ERA24 May-October 55 Reindeer and Argo Islands January-December
25 Prudhoe Bay May-October 56 Cross and No Name Islands January-December
26 ERA26 May-October 57 Endicott Causeway January-December
27 ERAZ27 May-October 58 Narwhal, Jeanette and Karluk Island January-December
28 ERAZ28 May-October 59 Tigvariak Island January-December
29 ERA29 May-October 60 Pole and Belvedere Islands January-December
30 ERA30 May-October 61 Challenge, Alaska, Duchess, and Northstar Islands  January-December
31 ERA 31 January-December 62 Flaxman Island January-December

Source: USDOI, MMS, Alaska OCS Region (2000).
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Table A-11 Locations Where We Simulate Oil Spills From for Each Alternative — Map A-6

Alternative Gravel Island Pipelines

| Use the Liberty Island and Pipeline Route L1 PP1 and PP2

Il No Action None None

lllLA Use the Southern Island and the Eastern Pipeline Route AP1 AP1 and AP2

lI.LB Use the Tern Island Location and Tern Pipeline Route T1 TP1 and TP2

IV.A Use Pipe-in-Pipe System L1, AP1orT1 PP1,PP2 or AP1,AP2 or TP1,TP2
IV.B Use Pipe-in-HDPE System L1, AP1orT1 PP1,PP2 or AP1,AP2 or TP1,TP2
IV.C Use Flexible Pipe System L1, AP1orT1 PP1,PP2 or AP1,AP2 or TP1,TP2
\") Use Steel Sheetpile to Protect the Upper Slope of the Island L1, AP1orT1 PP1,PP2 or AP1,AP2 or TP1,TP2
Vi Use Duck Island Gravel Mine L1, AP1orT1 PP1,PP2 or AP1,AP2 or TP1,TP2
VIl  Use a 15-Foot Pipeline Burial Depth L1, AP1orT1 PP1,PP2 or AP1,AP2 or TP1,TP2

Source: USDOI, MMS, Alaska OCS Region (2000)
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Table A-12 Conditional Probabilities (Expressed as Percent Chance) That an Oil Spill Starting at L1
in Summer or Winter Will Contact a Certain Environmental Resource Area (ERA) Within 1, 3, 10, 30,
60, Or 360 Days, Liberty Island

L1 Winter (Days) L1 Summer (Days)

ERA 1 3 10 30 60 360 1 3 10 30 60 360
Land All Land Segments 1 4 8 13 23 98 27 54 74 87 93 94
1 Spring Lead 1 n n n n n n n n n n n n
2 Spring Lead 2 n n n n n n n n n n n n
3 Spring Lead 3 n n n n n n n n n n n n
4 Spring Lead 4 n n n n n n n n n n n n
5 Spring Lead 5 n n n n n n n n n n n n
6 Ice/Sea Segment 6 n n n n n 1 n n n n n 1
7 Ice/Sea Segment 7 n n n n 1 1 n n 1 3 3 3
8 Ice/Sea Segment 8 n n n 1 1 1 n n 1 1 2 2
9 Ice/Sea Segment 9 n n 1 1 2 4 n n 3 3 4 4
10 Ice/Sea Segment 10 n n 1 2 2 5 n 1 3 4 5 5
11 Ice/Sea Segment 11 n n 1 1 1 5 n 1 5 8 8 8
12 Ice/Sea Segment 12 n n n n n 1 n n 1 3 3 3
13 Ice/Sea Segment 13 n n n n n n n n 1 3 3 3
14 ERA 14 n n n n n n n n n n n n
15 ERA 15 n n n n n 1 n n n n n n
16 ERA 16 n n n n n 2 n n n n 1 1
17 ERA 17 n n n n n 4 n n 1 1 1 1
18 ERA 18 n n n n n 4 n n n 1 2 2
19 ERA 19 n n n n n 2 n n n 2 2 2
20 ERA 20 n n n n 1 4 n n 2 4 4 4
21 ERA 21 n n n n 1 7 n n 2 6 7 7
22 Simpson Lagoon n n n n 1 14 n 2 5 8 10 10
23 Gwydyr Bay n n n n 1 2 n 2 5 6 6 6
24 ERA 24 n n n 1 1 8 n 1 4 7 8 8
25 Prudhoe Bay n n 1 1 1 5 1 4 6 6 7 7
26 ERA 26 n n 1 1 2 8 3 10 12 13 13 14
27 ERA 27 n 1 1 2 3 12 9 15 17 18 18 18
28 ERA 28 n 1 1 3 5 20 2 7 11 11 12 12
29 ERA 29 n n 1 1 2 11 n 3 7 10 11 11
30 ERA 30 n 1 1 2 3 11 n 6 11 13 14 14
31 ERA 31 n n 1 1 3 11 n 4 7 9 9 9
32 Water surface over Boulder Patch 1 1 1 3 4 7 25 10 18 21 21 21 21
33 Water surface over Boulder Patch 2 5 6 7 11 17 59 52 59 60 60 61 61
34 ERA 34 1 1 1 2 3 9 10 15 16 17 17 17
35 ERA 35 4 5 6 10 14 46 29 33 34 34 34 34
36 ERA 36 1 2 2 3 5 16 12 14 16 17 17 17
37 ERA 37 1 2 3 4 7 23 6 12 13 14 15 15
38 ERA 38 n 1 2 3 4 15 4 10 12 12 12 13
39 ERA 39 n 1 2 3 4 15 1 6 13 15 16 16
40 ERA 40 n n 1 2 4 16 n 4 10 13 14 14
41 ERA 41 n n 1 1 1 7 n 1 6 9 9 9
42 Canning River n n n n n 4 n n 2 3 3 3
43 ERA43 n n n 1 1 4 n n 3 7 7 7
44 Simpson Cove n n n n n 2 n n 1 2 2 2
45 ERA45 n n n n n 2 n n 3 5 5 5
46 Arey Lagoon, Hula Hula River n n n n n 1 n n 1 1 2 2
47 Whaling Area/Kaktovik n n n n n 1 n n 1 3 3 3
48 Thetis Island n n n n 1 5 n n 1 2 2 2
49 Spy Island n n n n 1 5 n n 1 2 3 3
50 Leavitt and Pingok Islands n n n n 1 8 n n 3 4 4 4
51 Bertoncini, Bodfish, and Cottle n n n 1 2 15 n 2 6 8 9 10
52 Long Island n n n 1 2 8 n 3 8 9 9 9
53 Egg and Stump Islands n n 1 2 3 12 n 6 9 10 10 10
54 West Dock n n 1 2 3 11 1 7 9 10 10 10
55 Reindeer and Argo Islands n n 1 1 3 10 n 4 7 8 8 8
56 Cross and No Name Islands n n 1 1 2 11 n 2 6 7 8 8
57 Endicott Causeway 1 1 2 3 4 15 14 19 21 22 22 22
58 Narwhal, Jeanette and Karluk 1 2 3 4 6 21 6 11 13 15 15 15
59 Tigvariak Island 1 2 2 3 4 13 10 14 16 17 17 17
60 Pole and Belvedere Islands n 1 2 3 5 16 1 6 8 10 10 10
61 Challenge, Alaska, Duchess a n n 1 2 3 13 1 2 5 6 6 7
62 Flaxman Island n n n 1 1 7 n 1 3 4 5 5

Note: n = Less than 0.5%
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Table A-13 Conditional Probabilities (Expressed as Percent Chance) That an Oil
Spill Starting At L1 in the Summer or Winter Will Contact a Certain Land Segment
Within 1, 3, 10, 30, 60, or 360 Days , Liberty Island

Land L1 Winter (Meltout) (Days) L1 Summer (Days)
Segment 10 30 60 360 10 60 360
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Note: n = Less than 0.5%, Land Segments 16 through 34 are shown.
All other Land Segments with all values less than 0.5% are not shown.
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Table A-14 Conditional Probabilities (Expressed as Percent Chance) That an Oil
Spill Starting at T1 in the Summer or Winter Will Contact a Certain Land Segment
Within 1, 3, 10, 30, 60, or 360 Days, Tern Island

Land T1 Winter (Days) T1 Summer (Days)
Segment 1 3 10 30 60 360 1 3 10 30 60 360
16 n n n n n 2 n n n n 1 1
17 n n n n n 2 n n n n n
18 n n n n n 1 n n n n 1 1
19 n n n n n 2 n n n 1 1 2
20 n n n n n 1 n n n 1 1 1
21 n n n n 1 7 n 1 2 3 4 4
22 n n n 1 1 6 n 1 4 6 6 6
23 n n 1 2 3 10 n 3 6 6 7 7
24 n n n n n 1 n 2 3 3 4 4
25 n 1 1 2 2 7 3 9 12 12 13 13
26 1 2 3 4 6 18 14 19 22 22 23 23
27 n 1 1 3 5 19 5 10 11 12 13 13
28 n 1 1 1 2 8 1 5 6 7 7 7
29 n n n n n 3 n 1 3 4 4 4
30 n n n n n 4 n 1 1 2 3 3
31 n n n n n 1 n n n 1 1 1
32 n n n n n 3 n n 1 2 2 2
33 n n n n n 3 n n 1 2 2 3
34 n n n n n 1 n n 1 1 2 2

Note: n = Less than 0.5% Land Segments 16 through 34 are shown.
All other Land Segments with all values less than 0.5% are not shown.

A-27



Appendix A. Oil Spill Risk

Table A-15 Conditional Probabilities (Expressed as Percent Chance) That an Oil Spill Starting at T1 in
Summer or Winter Will Contact a Certain Environmental Resource Area (ERA) Within 1, 3, 10, 30, 60, or 360
Days, Tern Island

Tl Winter (Days) Tl Summer (Days)

ERA 1 3 10 30 60 360 1 3 10 30 60 360
LAND All Land Segments 1 4 8 13 22 98 23 51 73 86 93 94
1 Spring Lead 1 n n n n n n n n n n n n
2 Spring Lead 2 n n n n n n n n n n n n
3 Spring Lead 3 n n n n n n n n n n n n
4 Spring Lead 4 n n n n n n n n n n n n
5 Spring Lead 5 n n n n n n n n n n n n
6 Ice/Sea Segment 6 n n n n n 1 n n n n n 1
7 Ice/Sea Segment 7 n n n n 1 1 n n 1 3 3 4
8 Ice/Sea Segment 8 n n n 1 1 1 n n 1 1 2 2
9 Ice/Sea Segment 9 n n 1 1 2 4 n n 2 3 4 4
10 Ice/Sea Segment 10 n n 1 2 2 5 n 1 3 5 5 6
11 Ice/Sea Segment 11 n n 1 1 1 6 n 1 6 8 9 9
12 Ice/Sea Segment 12 n n n n n 1 n n 1 3 3 3
13 Ice/Sea Segment 13 n n n n n n n n 1 3 3 4
14 ERA 14 n n n n n n n n n n n n
15 ERA 15 n n n n n 1 n n n n n n
16 ERA 16 n n n n n 2 n n n n 1 1
17 ERA 17 n n n n n 4 n n 1 1 1 1
18 ERA 18 n n n n 1 4 n n n 1 2 2
19 ERA 19 n n n n n 2 n n n 2 2 2
20 ERA 20 n n n n 1 5 n n 1 3 4 4
21 ERA 21 n n n n 1 8 n n 2 5 6 6
22 Simpson Lagoon n n n n 2 15 n 1 5 8 10 10
23 Gwydyr Bay n n n n 1 4 n 2 4 5 6 6
24 ERA 24 n n n n 1 8 n 1 4 7 8 8
25 Prudhoe Bay n n 1 1 2 6 1 4 6 7 7 7
26 ERA 26 n 1 1 2 3 11 2 9 13 14 14 14
27 ERA 27 n 1 1 1 2 9 6 14 17 18 18 18
28 ERA 28 n n 1 3 6 23 1 7 11 12 12 12
29 ERA 29 n n 1 1 2 12 n 3 8 11 12 12
30 ERA 30 n 1 1 2 3 11 0 6 12 14 14 15
31 ERA 31 n n 1 2 3 13 0 4 8 10 10 10
32 Water surface over Boulder Patch 1 n 1 3 5 8 28 7 18 21 22 23 23
33 Water surface over Boulder Patch2 3 4 6 9 15 50 39 48 50 51 51 51
34 ERA 34 1 1 1 1 2 4 8 13 15 15 15 15
35 ERA 35 33 3 33 33 33 >995 |[>99.5 >99.5 >99.5 >99.5 >99.5 >99.5
36 ERA 36 1 2 2 4 6 19 12 15 17 18 18 18
37 ERA 37 2 2 4 6 9 31 10 16 17 18 19 19
38 ERA 38 1 1 2 3 4 14 6 11 13 14 14 14
39 ERA 39 n 1 2 3 5 17 1 8 14 17 18 18
40 ERA 40 n 1 2 3 4 16 n 4 11 13 15 15
41 ERA 41 n n 1 1 2 9 n 1 6 9 10 10
42 Canning River n n n n 1 4 n 1 2 3 4 4
43 ERA43 n n n 1 1 7 n 1 4 8 9 9
44 Simpson Cove n n n n n 3 n n 1 2 2 2
45 ERA45 n n n 1 1 3 n n 3 5 6 6
46 Arey Lagoon, Hula Hula River n n n n n 2 n n 1 1 2 2
47 Whaling Area/Kaktovik n n n n n 2 n n 2 3 4 4
48 Thetis Island n n n n 1 5 n n 1 1 2 2
49 Spy Island n n n n 1 6 n n 1 2 3 3
50 Leavitt and Pingok Islands n n n 1 1 10 n n 3 4 4 5
51 Bertoncini, Bodfish, and Cottle n n n 1 2 17 n 2 6 8 9 9
52 Long Island n n n 1 2 11 n 3 7 9 10 10
53 Egg and Stump Islands n n 1 1 2 8 n 5 9 10 10 10
54 West Dock n n 1 2 3 12 n 6 9 10 10 10
55 Reindeer and Argo Islands n n 1 1 2 10 n 3 7 8 8 8
56 Cross and No Name Islands n n 1 2 3 12 n 2 6 7 8 8
57 Endicott Causeway 1 1 2 2 4 13 10 18 21 21 22 22
58 Narwhal, Jeanette and Karluk 1 2 3 4 6 19 5 12 14 16 16 16
59 Tigvariak Island 1 2 2 3 5 15 10 15 17 17 18 18
60 Pole and Belvedere Islands 1 1 2 3 5 16 2 7 9 11 12 12
61 Challenge, Alaska, Duchess a n 1 1 2 3 12 1 3 6 7 8 8
62 Flaxman Island n n n 1 1 8 n 2 4 5 6 6

Note: n = Less than 0.5%
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Appendix A. Oil Spill Risk

Table A-16 Conditional Probabilities (Expressed as Percent Chance) That an Oil Spill Starting at PP1
or PP2 in Summer Will Contact a Certain Environmental Resource Area (ERA) Within 1, 3, 10, 30, 60,
Or 360 Days, Proposed Pipeline

PP1 Summer (Days) PP2 Summer (Days)

ERA

N

3 10 30 60 360 3 10 30 60 360

N

LAND All Land Segments

w
~
[$)]
©
~
©
©
[o2]
©
=
©
=
2]
.:;
~
N
0]
»
©
=
©
N
©
N

1 Spring Lead 1 n n n n n n n n n n n n
2 Spring Lead 2 n n n n n n n n n n n n
3 Spring Lead 3 n n n n n n n n n n n n
4 Spring Lead 4 n n n n n n n n n n n n
5 Spring Lead 5 n n n n n n n n n n n n
6 Ice/Sea Segment 6 n n n n n 1 n n n n n 1
7 Ice/Sea Segment 7 n n 1 2 3 3 n n 1 1 2 2
8 Ice/Sea Segment 8 n n 1 1 1 1 n n n n 1 1
9 Ice/Sea Segment 9 n n 3 3 4 4 n n 2 2 2 2
10 Ice/Sea Segment 10 n 1 3 4 4 5 n n 1 3 3 3
11 Ice/Sea Segment 11 n 1 5 7 7 7 n n 2 3 4 4
12 Ice/Sea Segment 12 n n 1 3 3 3 n n n 1 1 1
13 Ice/Sea Segment 13 n n 1 3 3 3 n n 1 2 2 2
14 ERA 14 n n n n n n n n n n n n
15 ERA 15 n n n n n n n n n n n n
16 ERA 16 n n n n 1 1 n n n n n n
17 ERA 17 n n 1 1 1 1 n n 1 1 1 1
18 ERA 18 n n n 1 1 1 n n n 1 1 1
19 ERA 19 n n n 2 2 2 n n 1 2 2 2
20 ERA 20 n n 1 3 4 4 n n 1 2 2 2
21 ERA 21 n n 2 5 6 6 n n n 3 3 3
22 Simpson Lagoon n 1 5 7 9 9 n 1 3 5 6 6
23 Gwyder Bay n 2 4 5 5 5 n n 3 3 3 3
24 ERA 24 n 1 3 5 7 7 n n 2 4 4 4
25 Prudhoe Bay 2 4 6 6 7 7 n 2 3 3 4 4
26 ERA 26 3 9 12 12 13 13 n 6 8 8 8 8
27 ERA 27 9 15 17 17 18 18 2 8 10 10 10 10
28 ERA 28 1 6 9 9 10 10 1 3 5 6 6 6
29 ERA 29 n 3 7 9 10 10 n 2 5 6 6 6
30 ERA 30 n 6 10 12 13 13 n 3 7 8 8 8
31 ERA 31 n 4 7 8 8 8 n 4 7 7 7 7
32 Water surface over Boulder Patch 1 7 13 16 17 17 17 2 9 12 12 12 12
33 Water surface over Boulder Patch 2~ 47 53 54 54 54 54 12 18 19 20 20 20
34 ERA 34 15 20 21 22 22 22 50 51 52 52 52 52
35 ERA 35 13 18 18 19 20 20 4 7 8 9 9 9
36 ERA 36 19 22 24 24 24 24 15 18 19 19 19 19
37 ERA 37 5 8 10 10 11 11 3 6 7 7 8 8
38 ERA 38 4 10 11 12 12 12 1 3 4 5 5 5
39 ERA 39 1 6 11 13 14 14 n 3 5 7 7 7
40 ERA 40 n 3 8 10 11 11 n 2 4 6 6 6
41 ERA 41 n 1 5 7 8 8 n n 3 5 5 5
42 Canning River n n 1 2 2 2 n n 1 1 2 2
43 ERA43 n n 3 5 6 6 n n 2 2 3 3
44 Simpson Cove n n n 1 1 1 n n n n n n
45 ERA45 n n 2 4 4 4 n n 2 2 2 3
46 Arey Lagoon, Hula Hula River n n n 1 1 1 n n n n 1 1
47 Whaling Area/Kaktovik n n 1 2 3 3 n n 1 1 2 2
48 Thetis Island n n 1 1 2 2 n n 1 1 1 1
49 Spy Island n n 1 2 2 2 n n 1 2 2 2
50 Leavitt and Pingok Islands n n 2 3 3 3 n 1 2 2 3 3
51 Bertoncini, Bodfish and Cottle n 2 6 7 8 8 n 1 4 5 5 5
52 Long Island n 2 6 7 8 8 n 1 4 5 5 5
53 Egg and Stump Islands 1 5 8 9 9 9 n 2 5 5 6 6
54 West Dock 1 6 8 8 8 8 n 2 4 4 5 5
55 Reindeer and Argo Islands n 3 6 7 7 7 n 1 3 4 4 4
56 Cross and No Name Islands n 2 6 7 7 7 n 2 4 5 5 5
57 Endicott Causeway 15 20 22 22 22 22 10 14 15 16 16 16
58 Narwhal, Jeanette and Karluk 4 9 10 12 12 12 1 6 7 7 8 8
59 Tigvariak Island 11 16 17 18 18 18 7 11 12 12 12 12
60 Pole and Belvedere Islands 1 5 8 9 9 9 1 4 6 6 7 7
61 Challenge, Alaska, Dutchess a n 2 4 5 6 6 n 2 3 3 4 4
62 Flaxman Island n 1 2 3 4 4 n n 1 1 1 1

Note: n = Less than 0.5%
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Appendix A. Oil Spill Risk

Table A-17 Conditional Probabilities (Expressed as Percent Chance) That an Oil Spill Starting At PP1 or PP2
in Winter Will Contact a Certain Environmental Resource Area (ERA) Within 1, 3, 10, 30, 60, or 360 Days,
Proposed Pipeline

PP1 Winter (Days) PP2 Winter (Days)

ERA 1 3 10 30 60 360 1 3 10 30 60 360
LAND All Land Segments 2 5 8 14 24 98 5 7 9 16 26 99
1 Spring Lead 1 n n n n n n n n n n n n
2 Spring Lead 2 n n n n n n n n n n n n
3 Spring Lead 3 n n n n n n n n n n n n
4 Spring Lead 4 n n n n n n n n n n n n
5 Spring Lead 5 n n n n n n n n n n n n
6 Ice/Sea Segment 6 n n n n n 1 n n n n n 1
7 Ice/Sea Segment 7 n n n n 1 1 n n n n n 1
8 Ice/Sea Segment 8 n n n 1 1 1 n n n n 1 1
9 Ice/Sea Segment 9 n n 1 1 2 4 n n 1 1 1 3
10 Ice/Sea Segment 10 n n 1 2 2 4 n n 1 1 1 3
11 Ice/Sea Segment 11 n n 1 1 1 5 n n 1 1 1 4
12 Ice/Sea Segment 12 n n n n 1 1 n n n n n n
13 Ice/Sea Segment 13 n n n n n n n n n n n n
14 ERA 14 n n n n n n n n n n n n
15 ERA 15 n n n n n n n n n n n n
16 ERA 16 n n n n n 2 n n n n n 1
17 ERA 17 n n n n n 4 n n n n n 4
18 ERA 18 n n n n 1 3 n n n n n 3
19 ERA 19 n n n n n 2 n n n n n 2
20 ERA 20 n n n n 1 4 n n n n 1 3
21 ERA 21 n n n n 1 7 n n n n 1 4
22 Simpson Lagoon n n n n 1 13 n n n n 1 9
23 Gwydyr Bay n n n n n 1 n n n 1 1 4
24 ERA 24 n n n n 1 8 n n n n 1 4
25 Prudhoe Bay n n 1 1 1 5 n n n n 1 3
26 ERA 26 n n 1 1 2 9 n n 1 2 4 15
27 ERA 27 n 1 1 2 3 13 n 1 1 2 4 14
28 ERA 28 n 1 1 3 5 17 n n 1 2 4 17
29 ERA 29 n n n 1 1 8 n n n 1 1 5
30 ERA 30 n 1 1 2 3 9 n n 1 1 2 7
31 ERA 31 n n 1 1 2 10 n n 1 1 2 7
32 Water surface over Boulder Patch 1 1 1 2 4 6 21 n 1 2 3 5 18
33 Water surface over Boulder Patch 2 5 5 7 11 17 58 2 3 4 6 9 33
34 ERA 34 1 2 2 3 3 10 5 6 7 10 17 55
35 ERA 35 2 3 4 7 10 34 1 2 2 3 5 15
36 ERA 36 2 2 3 5 7 22 2 2 3 6 10 34
37 ERA 37 1 1 2 3 5 20 n n 1 2 4 16
38 ERA 38 1 1 2 3 4 15 n 1 1 2 2 7
39 ERA 39 n 1 2 3 4 13 n n 1 2 2 8
40 ERA 40 n 1 2 2 4 15 n n 1 1 2 6
41 ERA 41 n n 1 1 1 7 n n n n 1 5
42 Canning River n n n n n 3 n n n n n 1
43 ERA43 n n n 1 1 4 n n n n 1 4
44 Simpson Cove n n n n n 2 n n n n n 2
45 ERA45 n n n n n 2 n n n n n 1
46 Arey Lagoon, Hula Hula River n n n n n 1 n n n n n 1
47 Whaling Area/Kaktovik n n n n n 1 n n n n n 1
48 Thetis Island n n n n 1 5 n n n n 1 4
49 Spy Island n n n n 1 5 n n n n 1 4
50 Leavitt and Pingok Islands n n n n 1 8 n n n n 1 6
51 Bertoncini, Bodfish, and Cottle n n n 1 2 15 n n n 1 2 10
52 Long Island n n n 1 1 7 n n n 1 1 6
53 Egg and Stump Islands n n 1 1 2 9 n n n 1 2 6
54 West Dock n n 1 1 2 7 n n n 1 1 5
55 Reindeer and Argo Islands n n 1 1 2 8 n n 1 1 2 8
56 Cross and No Name Islands n n 1 1 2 7 n n n 1 1 5
57 Endicott Causeway 1 1 2 3 5 18 1 1 2 3 6 21
58 Narwhal, Jeanette and Karluk 1 2 2 4 6 19 n 1 1 2 3 8
59 Tigvariak Island 1 2 2 4 6 18 1 1 2 4 6 22
60 Pole and Belvedere Islands n 1 2 3 5 15 n 1 1 2 2 6
61 Challenge, Alaska, Duchess a n n 1 2 3 12 n n 1 1 2 6
62 Flaxman Island n n n 1 1 5 n n n n n 1

Note: n = Less than 0.5%
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Appendix A. Oil Spill Risk

Table A-18 Conditional Probabilities (Expressed as Percent Chance) That an Oil
Spill Starting at PP1 or PP2 in the Winter Will Contact a Certain Land Segment
Within 1, 3, 10, 30, 60, or 360 Days, Proposed Pipeline

Land PP1 Winter (Days) PP2 Winter (Days)
Segment 10 30 60 360 10 30 60 360
16
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Note: n = Less than 0.5% Land Segments 16 through 33 are shown.
All other Land Segments with all values less than 0.5% are not shown
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Table A-19 Conditional Probabilities (Expressed as Percent Chance) That an Oil
Spill Starting at PP1 or PP2 in the Summer will Contact a Certain Land Segment
Within 1, 3, 10, 30, 60, or 360 Days, Proposed Pipeline

Land PP1 Summer (Days) PP2 Summer (Days)
Segment 10 30 60 360 10 30 60 360
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Note: n = Less than 0.5% Land Segments 16 through 34 are shown.
All other Land Segments with all values less than 0.5% are not shown

=]
=]

A-31



Appendix A. Oil Spill Risk

Table A-20 Conditional Probabilities (Expressed as Percent Chance) That an Oil Spill Starting at AP1
or AP2 in Summer Will Contact a Certain Environmental Resource Area (ERA) Within 1, 3, 10, 30, 60,
Or 360 Days, Eastern Alternative Pipeline

AP1 Summer (Days) AP2 Summer (Days)

ERA 1 3 10 30 60 360 1 3 10 30 60 360
LAND All Land Segments 32 59 78 88 94 94 48 70 85 92 95 96
1 Spring Lead 1 n n n n n n n n n n n n
2 Spring Lead 2 n n n n n n n n n n n n
3 Spring Lead 3 n n n n n n n n n n n n
4 Spring Lead 4 n n n n n n n n n n n n
5 Spring Lead 5 n n n n n n n n n n n n
6 Ice/Sea Segment 6 n n n n n 1 n n n n n 1
7 Ice/Sea Segment 7 n n 1 2 3 3 n n 1 2 2 2
8 Ice/Sea Segment 8 n n 1 1 1 1 n n n n 1 1
9 Ice/Sea Segment 9 n n 3 3 4 4 n n 2 2 2 2
10 Ice/Sea Segment 10 n 1 2 4 4 4 n n 2 3 3 3
11 Ice/Sea Segment 11 n 1 5 6 7 7 n 1 3 4 5 5
12 Ice/Sea Segment 12 n n 1 3 3 3 n n 1 2 2 2
13 Ice/Sea Segment 13 n n 1 3 3 3 n n 1 2 2 2
14 ERA 14 n n n n n n n n n n n n
15 ERA 15 n n n n n n n n n n n n
16 ERA 16 n n n n 1 1 n n n n n n
17 ERA 17 n n 1 1 1 1 n n 1 1 1 1
18 ERA 18 n n n 1 1 1 n n n 1 1 1
19 ERA 19 n n n 2 2 2 n n 1 2 2 2
20 ERA 20 n n 1 3 4 4 n n 1 3 3 3
21 ERA 21 n n 2 4 5 5 n n 1 3 3 3
22 Simpson Lagoon n 1 5 7 9 9 n n 3 4 5 5
23 Gwydyr Bay n 2 4 5 5 5 n 1 4 4 4 4
24 ERA 24 n 1 3 5 7 7 n n 2 4 4 4
25 Prudhoe Bay 2 4 5 6 6 6 n 2 4 4 4 4
26 ERA 26 2 9 11 12 12 12 1 6 9 9 9 9
27 ERA 27 8 15 17 17 18 18 3 9 11 12 12 12
28 ERA 28 1 5 8 9 9 10 1 3 6 6 6 6
29 ERA 29 n 3 7 9 10 10 n 1 4 6 6 6
30 ERA 30 n 5 10 12 12 12 n 2 7 8 8 8
31 ERA 31 n 3 7 8 8 9 n 3 6 7 7 7
32 Water surface over Boulder Patch 1 6 13 16 16 17 17 2 9 12 12 12 12
33 Water surface over Boulder Patch2 36 42 44 45 45 45 9 16 18 19 19 19
34 ERA 34 13 17 19 19 19 19 29 32 33 33 33 33
35 ERA 35 19 22 23 24 24 24 5 9 10 11 11 11
36 ERA 36 21 25 26 27 27 27 36 39 40 40 40 40
37 ERA 37 6 10 11 12 13 13 3 6 7 8 8 8
38 ERA 38 5 11 12 13 13 13 2 5 6 6 6 6
39 ERA 39 1 6 11 14 15 15 n 4 6 8 8 8
40 ERA 40 n 4 8 11 11 12 n 3 6 8 8 8
41 ERA 41 n 1 4 7 8 8 n 1 4 6 6 6
42 Canning River n n 1 2 2 2 n n 1 2 2 2
43 ERA43 n n 3 5 6 6 n n 2 4 4 5
44 Simpson Cove n n n 1 1 1 n n n n 1 1
45 ERA45 n n 2 4 4 5 n n 2 3 4 4
46 Arey Lagoon, Hula Hula River n n n 1 1 1 n n n 1 1 1
47 Whaling Area/Kaktovik n n 1 2 3 3 n n 2 2 2 2
48 Thetis Island n n 1 1 2 2 n n 1 1 2 2
49 Spy Island n n 1 2 2 2 n n 1 2 2 2
50 Leavitt and Pingok Islands n n 2 3 4 4 n 1 2 3 3 3
51 Bertoncini, Bodfish, and Cottle n 2 5 7 8 8 n 1 3 5 5 5
52 Long Island n 2 6 7 7 7 n 1 4 4 5 5
53 Egg and Stump Islands n 5 9 9 10 10 n 2 6 6 6 6
54 West Dock 1 6 8 8 9 9 n 3 5 5 6 6
55 Reindeer and Argo Islands n 3 6 7 7 7 n 1 3 4 4 4
56 Cross and No Name Islands n 3 5 6 7 7 n 2 4 4 5 5
57 Endicott Causeway 13 18 20 20 21 21 9 14 16 16 16 16
58 Narwhal, Jeanette and Karluk 4 9 10 12 12 12 1 5 7 8 8 8
59 Tigvariak Island 13 18 20 21 21 21 13 18 19 19 20 20
60 Pole and Belvedere Islands 2 6 8 10 10 10 2 6 7 8 8 8
61 Challenge, Alaska, Duchess a n 2 4 5 6 6 n 2 4 5 5 5
62 Flaxman Island n 1 2 3 4 4 n n 1 2 2 2

Note: n = Less than 0.5%
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Table A-21 Conditional Probabilities (Expressed as Percent Chance) That an Oil Spill Starting at AP1 or AP2
in Winter Will Contact a Certain Environmental Resource Area (ERA) Within 1, 3, 10, 30, 60 or 360 Days,
Eastern Alternative Pipeline

AP1 Winter (Days) AP2 Winter (Days)

ERA 1 3 10 30 60 360 1 3 10 30 60 360
LAND All Land Segments 2 5 8 14 23 98 4 7 9 16 26 99
1 Spring Lead 1 n n n n n n n n n n n n
2 Spring Lead 2 n n n n n n n n n n n n
3 Spring Lead 3 n n n n n n n n n n n n
4 Spring Lead 4 n n n n n n n n n n n n
5 Spring Lead 5 n n n n n n n n n n n n
6 Ice/Sea Segment 6 n n n n n 1 n n n n n 1
7 Ice/Sea Segment 7 n n n n 1 1 n n n n n 1
8 Ice/Sea Segment 8 n n n 1 1 1 n n n n 1 1
9 Ice/Sea Segment 9 n n 1 1 2 4 n n 1 1 1 2
10 Ice/Sea Segment 10 n n 1 2 2 4 n n 1 1 1 2
11 Ice/Sea Segment 11 n n 1 1 1 6 n n 1 1 1 6
12 Ice/Sea Segment 12 n n n n n 1 n n n n n n
13 Ice/Sea Segment 13 n n n n n n n n n n n n
14 ERA 14 n n n n n n n n n n n n
15 ERA 15 n n n n n n n n n n n n
16 ERA 16 n n n n n 2 n n n n n n
17 ERA 17 n n n n n 3 n n n n n 2
18 ERA 18 n n n n n 3 n n n n n 1
19 ERA 19 n n n n n 2 n n n n n 1
20 ERA 20 n n n n 1 4 n n n n n 1
21 ERA 21 n n n n 1 6 n n n n n 2
22 Simpson Lagoon n n n n 1 12 n n n n 1 7
23 Gwydyr Bay n n n n 1 3 n n n 1 1 4
24 ERA 24 n n n n 1 7 n n n n n 3
25 Prudhoe Bay n n 1 1 1 4 n n n 1 1 4
26 ERA 26 n n 1 2 3 12 n n 1 2 3 12
27 ERA 27 n 1 1 2 3 14 n 1 1 2 4 15
28 ERA 28 n 1 1 2 4 16 n n 1 2 3 11
29 ERA 29 n n n 1 1 9 n n n n n 2
30 ERA 30 n 1 1 2 2 9 n n 1 1 1 3
31 ERA 31 n n 1 1 2 8 n n n 1 1 2
32 Water surface over Boulder Patch 1 1 1 2 4 7 24 n 1 2 3 5 18
33 Water surface over Boulder Patch 2 3 4 5 9 14 48 1 2 3 5 7 23
34 ERA 34 1 2 2 3 4 11 2 3 4 6 10 33
35 ERA 35 3 4 5 8 12 39 1 2 2 3 5 15
36 ERA 36 2 3 3 5 8 25 5 5 6 9 14 45
37 ERA 37 1 2 2 4 6 21 n 1 1 2 3 8
38 ERA 38 1 1 2 3 4 14 1 1 2 2 3 10
39 ERA 39 n 1 2 3 4 14 n n 1 2 2 8
40 ERA 40 n 1 2 3 4 15 n 1 1 2 2 7
4 ERA 41 n n 1 1 2 8 n n 1 1 1 6
42 Canning River n n n n n 3 n n n n n 1
43 ERA43 n n n 1 1 6 n n n n 1 4
44 Simpson Cove n n n n n 3 n n n n n 2
45 ERA45 n n n n 1 2 n n n n n 2
46 Arey Lagoon, Hula Hula River n n n n n 1 n n n n n 2
47 Whaling Area/Kaktovik n n n n n 2 n n n n n 1
48 Thetis Island n n n n 1 4 n n n n n 2
49 Spy Island n n n n 1 4 n n n n n 2
50 Leavitt and Pingok Islands n n n n 1 7 n n n n n 3
51 Bertoncini, Bodfish, and Cottle n n n 1 2 13 n n n n 1 7
52 Long Island n n n 1 1 6 n n n n 1 3
53 Egg and Stump Islands n n 1 1 3 11 n n n 1 2 7
54 West Dock n n 1 1 2 9 n n n 1 2 9
55 Reindeer and Argo Islands n n 1 1 1 5 n n n 1 1 4
56 Cross and No Name Islands n n 1 1 2 8 n n n n n 1
57 Endicott Causeway 1 1 2 3 4 16 n 1 1 2 4 13
58 Narwhal, Jeanette and Karluk n 2 2 3 4 12 n 1 1 1 1 3
59 Tigvariak Island 1 2 3 4 6 19 2 2 3 5 8 26
60 Pole and Belvedere Islands n 1 2 3 5 16 n 1 2 3 3 9
61 Challenge, Alaska, Duchess a n n 1 2 3 12 n 1 1 1 2 7
62 Flaxman Island n n n 1 1 7 n n n n n 2

Note: n = Less than 0.5%
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Table A-22 Conditional Probabilities (Expressed as Percent Chance) That an Oil
Spill Starting at AP1 or AP2 in the Winter Will Contact a Certain Land Segment
Within 1, 3, 10, 30, 60, or 360 Days, Eastern Alternative Pipeline

Land AP1 Winter (Days) AP2 Winter (Days)
Segment 1 3 10 30 60 360 1 3 10 30 60 360
16 n n n n n 2 n n n n n 1
17 n n n n n 2 n n n n n 1
18 n n n n n 1 n n n n n n
19 n n n n n 1 n n n n n 1
20 n n n n n 1 n n n n n n
21 n n n n 1 7 n n n n 1 4
22 n n n 1 1 4 n n n 1 1 4
23 n n 1 1 2 8 n n n 1 1 5
24 n n n 1 1 3 n n n n n 2
25 n 1 1 2 3 9 n 1 1 1 2 6
26 1 2 3 5 8 28 4 5 6 8 12 38
27 n 1 1 2 4 14 n 1 1 3 5 20
28 n n 1 1 2 8 n 1 1 1 2 8
29 n n n n 1 4 n n n n 1 4
30 n n n n n 3 n n n n n 1
31 n n n n n 1 n n n n n n
32 n n n n n 3 n n n n n 2
33 n n n n n 2 n n n n n 3
34 n n n n n 1 n n n n n n

Note: n = Less than 0.5% Land Segments 16 through 34 are shown.
All other Land Segments with all values less than 0.5% are not shown

Table A-23 Conditional Probabilities (Expressed as Percent Chance) That an Oil
Spill Starting at AP1 or AP2 in the Summer Will Contact a Certain Land Segment
Within 1, 3, 10, 30, 60, or 360 Days, Eastern Alternative Pipeline

Land AP1 Summer (Days) AP2 Summer (Days)
Segment 1 3 10 30 60 360 1 3 10 30 60 360
16 n n n n 1 1 n n n n n n
17 n n n n n n n n n n n n
18 n n n n n n n n n n 1 1
19 n n n n 1 1 n n n n 1 1
20 n n n 1 1 1 n n n 1 1 1
21 n 1 2 3 4 4 n n 1 2 2 2
22 n 1 4 5 5 5 n n 3 4 4 4
23 n 3 5 5 5 5 n 1 3 3 3 3
24 n 2 3 4 4 4 n n 2 2 2 2
25 4 9 11 12 12 12 4 8 9 10 10 10
26 20 27 29 30 30 30 38 45 47 47 47 47
27 7 11 12 13 13 13 4 8 9 10 10 10
28 2 6 7 8 8 8 2 6 8 8 8 8
29 n 1 2 3 3 3 n n 1 1 2 2
30 n n 1 1 2 2 n n n 1 1 1
31 n n n 1 1 1 n n n 1 1 1
32 n n n 1 1 1 n n n n n n
33 n n 1 1 2 2 n n n 1 1 1
34 n n n 1 1 1 n n 1 1 1 1

Note: n = Less than 0.5% Land Segments 16 through 34 are shown.
All other Land Segments with all values less than 0.5% are not shown
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Table A-24 Conditional Probabilities (Expressed as Percent Chance) That an Oil Spill Starting at TP1
or TP2 in Summer Will Contact a Certain Environmental Resource Area (ERA) Within 1, 3, 10, 30, 60,
Or 360 Days, Tern Island Alternative Pipeline

TP1 Summer (Days) TP2 Summer (Days)

ERA 1 3 10 30 60 360 1 3 10 30 60 360
LAND All Land Segments 30 58 77 88 94 94 48 70 84 92 95 96
1 Spring Lead 1 n n n n n n n n n n n n
2 Spring Lead 2 n n n n n n n n n n n n
3 Spring Lead 3 n n n n n n n n n n n n
4 Spring Lead 4 n n n n n n n n n n n n
5 Spring Lead 5 n n n n n n n n n n n n
6 Ice/Sea Segment 6 n n n n n 1 n n n n n 1
7 Ice/Sea Segment 7 n n 1 2 3 3 n n 1 2 2 2
8 Ice/Sea Segment 8 n n 1 1 1 1 n n n n 1 1
9 Ice/Sea Segment 9 n n 2 3 3 3 n n 2 2 2 2
10 Ice/Sea Segment 10 n n 2 4 4 5 n n 2 3 3 3
11 Ice/Sea Segment 11 n 1 5 7 7 7 n 1 3 5 5 5
12 Ice/Sea Segment 12 n n 1 3 3 3 n n 1 2 2 2
13 Ice/Sea Segment 13 n n 1 3 3 3 n n 1 2 2 2
14 ERA 14 n n n n n n n n n n n n
15 ERA 15 n n n n n n n n n n n n
16 ERA 16 n n n n 1 1 n n n n n n
17 ERA 17 n n 1 1 1 1 n n 1 1 1 1
18 ERA 18 n n n 1 1 1 n n n 1 1 1
19 ERA 19 n n n 2 2 2 n n 1 2 2 2
20 ERA 20 n n 1 3 3 4 n n 1 3 3 3
21 ERA 21 n n 2 4 5 5 n n 1 3 3 3
22 Simpson Lagoon n 1 4 6 8 8 n n 3 4 5 5
23 Gwydyr Bay n 1 5 5 5 5 n 1 4 4 4 4
24 ERA 24 n 1 3 5 7 7 n n 2 4 5 5
25 Prudhoe Bay 1 4 5 6 6 6 n 2 4 4 4 4
26 ERA 26 2 9 12 13 13 13 1 6 9 9 9 9
27 ERA 27 6 14 16 17 17 17 3 9 11 11 11 11
28 ERA 28 1 5 9 10 10 10 1 3 6 6 6 6
29 ERA 29 n 2 7 9 10 10 n 1 4 6 6 6
30 ERA 30 n 4 10 12 12 12 n 2 7 8 8 8
31 ERA 31 n 3 7 9 9 9 n 3 6 6 7 7
32 Water surface over Boulder Patch 1 4 13 16 17 17 17 1 9 12 12 12 12
33 Water surface over Boulder Patch 2~ 32 38 41 42 42 42 9 15 18 18 18 18
34 ERA 34 11 15 17 17 17 17 27 30 31 31 31 31
35 ERA 35 28 31 31 32 32 32 5 9 10 10 10 10
36 ERA 36 22 26 27 28 28 28 |[>99.5 >99.5 >99.5 >99.5 >99.5 >99.5
37 ERA 37 7 11 13 14 14 14 3 6 7 8 8 8
38 ERA 38 7 12 14 14 14 14 3 6 6 7 7 7
39 ERA 39 1 7 12 14 15 15 n 4 6 8 9 9
40 ERA 40 n 4 9 11 12 13 n 4 6 8 8 8
41 ERA 41 n 1 5 8 8 8 n 1 4 6 7 7
42 Canning River n n 1 2 2 2 n n 1 2 2 2
43 ERA43 n n 3 6 7 7 n n 2 4 5 5
44 Simpson Cove n n n 1 1 1 n n n n 1 1
45 ERA45 n n 3 4 5 5 n n 2 3 4 4
46 Arey Lagoon, Hula Hula River n n n 1 1 1 n n n 1 1 1
47 Whaling Area/Kaktovik n n 2 2 3 3 n n 2 2 2 3
48 Thetis Island n n 1 1 2 2 n n 1 1 2 2
49 Spy Island n n 1 2 2 2 n n 1 2 2 2
50 Leavitt and Pingok Islands n n 2 3 4 4 n 1 2 3 3 3
51 Bertoncini, Bodfish, and Cottle n 2 5 7 8 8 n 1 3 5 5 5
52 Long Island n 2 6 7 7 7 n 1 3 4 4 4
53 Egg and Stump Islands n 5 9 10 10 10 n 2 6 6 7 7
54 West Dock n 5 8 9 9 9 n 3 5 5 6 6
55 Reindeer and Argo Islands n 3 6 6 7 7 n 1 3 4 4 4
56 Cross and No Name Islands n 2 5 6 6 6 n 2 4 4 5 5
57 Endicott Causeway 11 18 20 20 21 21 8 14 16 16 16 16
58 Narwhal, Jeanette and Karluk 3 9 10 12 12 12 n 5 7 8 8 8
59 Tigvariak Island 14 20 21 22 22 22 15 19 20 21 21 21
60 Pole and Belvedere Islands 3 7 10 11 11 11 2 6 8 8 8 9
61 Challenge, Alaska, Duchess a n 2 4 5 6 6 n 2 4 5 5 5
62 Flaxman Island n 1 3 3 4 4 n n 1 2 2 2

Note: n = Less than 0.5%
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Table A-25 Conditional Probabilities (Expressed as Percent Chance) That an Oil Spill Starting at TP1 or TP2 in Winter
Will Contact a Certain Environmental Resource Area (ERA) Within 1, 3, 10, 30, 60, Or 360 Days, Tern Island Alternative
Pipeline

TP1 Winter (Days) TP2 Winter (Days)

ERA 1 3 10 30 60 360 1 3 10 30 60 360
LAND All Land Segments 2 5 8 14 23 98 4 6 9 16 27 99
1 Spring Lead 1 n n n n n n n n n n n n
2 Spring Lead 2 n n n n n n n n n n n n
3 Spring Lead 3 n n n n n n n n n n n n
4 Spring Lead 4 n n n n n n n n n n n n
5 Spring Lead 5 n n n n n n n n n n n n
6 Ice/Sea Segment 6 n n n n n 1 n n n n n 1
7 Ice/Sea Segment 7 n n n n 1 1 n n n n n 1
8 Ice/Sea Segment 8 n n n 1 1 1 n n n n 1 1
9 Ice/Sea Segment 9 n n 1 1 2 4 n n 1 1 1 2
10 Ice/Sea Segment 10 n 1 1 2 2 4 n n 1 1 1 1
11 Ice/Sea Segment 11 n n 1 1 1 6 n n 1 1 1 6
12 Ice/Sea Segment 12 n n n n n 1 n n n n n n
13 Ice/Sea Segment 13 n n n n n n n n n n n n
14 ERA 14 n n n n n n n n n n n n
15 ERA 15 n n n n n n n n n n n n
16 ERA 16 n n n n n 2 n n n n n n
17 ERA 17 n n n n n 3 n n n n n 2
18 ERA 18 n n n n n 3 n n n n n 1
19 ERA 19 n n n n n 2 n n n n n 1
20 ERA 20 n n n n 1 4 n n n n n 1
21 ERA 21 n n n n 1 6 n n n n n 2
22 Simpson Lagoon n n n n 1 13 n n n n 1 6
23 Gwydyr Bay n n n n 1 3 n n n n 1 4
24 ERA 24 n n n n 1 7 n n n n n 2
25 Prudhoe Bay n n 1 1 1 4 n n n 1 1 4
26 ERA 26 n n 1 2 3 12 n n 1 2 3 11
27 ERA 27 n 1 1 2 3 13 n 1 1 2 4 15
28 ERA 28 n n 1 2 4 17 n n 1 2 3 11
29 ERA 29 n n n 1 2 11 n n n n n 2
30 ERA 30 n 1 1 1 2 9 n n 1 1 1 2
31 ERA 31 n n n 1 2 8 n n n 1 1 1
32 Water surface over Boulder Patch 1 n 1 2 4 7 25 n 1 2 3 5 17
33 Water surface over Boulder Patch 2 2 4 5 8 13 46 1 2 3 5 7 24
34 ERA 34 1 1 2 2 3 8 2 3 3 6 9 32
35 ERA 35 4 5 6 9 15 49 1 2 2 3 5 13
36 ERA 36 2 3 3 5 8 25 33 33 33 33 33 >995
37 ERA 37 1 2 3 5 8 27 n 1 1 2 3 7
38 ERA 38 1 1 2 3 5 18 1 1 2 2 3 9
39 ERA 39 n 1 2 3 4 14 n n 1 2 2 7
40 ERA 40 n 1 2 2 3 13 n 1 1 2 2 7
4 ERA 41 n n 1 1 2 8 n n n 1 1 6
42 Canning River n n n n 1 3 n n n n n 1
43 ERA43 n n n 1 1 6 n n n n 1 4
44 Simpson Cove n n n n n 3 n n n n n 2
45 ERA45 n n n n 1 3 n n n n n 2
46 Arey Lagoon, Hula Hula River n n n n n 1 n n n n n 2
47 Whaling Area/Kaktovik n n n n n 1 n n n n n n
48 Thetis Island n n n n 1 4 n n n n n 2
49 Spy Island n n n n 1 4 n n n n n 2
50 Leavitt and Pingok Islands n n n n 1 7 n n n n n 3
51 Bertoncini, Bodfish. and Cottle n n n 1 2 14 n n n n 1 6
52 Long Island n n n 1 1 7 n n n n 1 3
53 Egg and Stump Islands n n 1 1 2 9 n n n 1 2 7
54 West Dock n n 1 1 2 10 n n n 1 2 10
55 Reindeer and Argo Islands n n 1 1 1 5 n n n 1 1 4
56 Cross and No Name Islands n n 1 1 2 9 n n n n n 1
57 Endicott Causeway 1 1 2 3 4 15 n 1 1 2 4 13
58 Narwhal, Jeanette and Karluk n 2 2 3 4 11 n 1 1 1 1 2
59 Tigvariak Island 1 2 3 4 7 21 2 3 3 5 8 27
60 Pole and Belvedere Islands n 1 2 4 6 19 n 1 2 2 3 9
61 Challenge, Alaska, Duchess a n n 1 2 3 11 n 1 1 2 2 6
62 Flaxman Island n n n 1 1 7 n n n n 1 2

Note: n = Less than 0.5%
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Table A-26 Conditional Probabilities (Expressed as Percent Chance) That an Oil
Spill Starting at TP1 or TP2 in the Winter Will Contact a Certain Land Segment
Within 1, 3, 10, 30, 60, or 360 Days, Tern Island Alternative Pipeline

Land TP1 Winter (Days) TP2 Winter (Days)
Segment 10 30 60 360 10 30 60 360
16
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Note: n = Less than 0.5% Land Segments 16 through 34 are shown.
All other Land Segments with all values less than 0.5% are not shown
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Table A-27 Conditional Probabilities (Expressed as Percent Chance) That an Oil
Spill Starting at TP1 or TP2 in the Summer Will Contact a Certain Land Segment
Within 1, 3, 10, 30, 60, or 360 Days, Tern Island Alternative Pipeline

Land TP1 Summer (Days) TP2 Summer (Days)
Segment 1 3 10 30 60 360 1 3 10 30 60 360
16 n n n n n n n n n n n n
17 n n n n 1 1 n n n n n n
18 n n n n n n n n n n n n
19 n n n n 1 1 n n n n 1 1
20 n n n 1 1 1 n n n 1 1 1
21 n 1 2 3 3 3 n n 1 1 2 2
22 n 1 4 5 6 6 n n 3 4 4 4
23 n 3 5 5 6 6 n 1 3 3 4 4
24 n 2 2 3 3 3 n 1 2 2 2 2
25 3 8 11 11 12 12 4 8 9 10 10 10
26 18 25 28 28 28 28 36 43 45 45 45 45
27 7 11 13 14 14 14 6 10 11 11 11 11
28 2 6 7 8 8 8 2 7 8 8 8 8
29 n 1 2 3 3 3 n n 1 1 2 2
30 n n 1 1 2 2 n n n 1 1 1
31 n n n 1 1 1 n n n 1 1 1
32 n n n 1 1 1 n n n n n n
33 n n n 1 2 2 n n n 1 1 1
34 n n 1 1 1 1 n n 1 1 1 1

Note: n = Less than 0.5% Land Segments 16 through 34 are shown.
All other Land Segments with all values less than 0.5% are not shown.
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Table A-27a: U.S. OCS Platform Spills1 Greater than or Equal to 1,000 Barrels, 1964-1999

Area and Block

(60 feet, 27 miles)

. Volume .
Spill Date (Water Depth, . Cause of Spill

Distance from Shore) Spilled (bbl)

April 8, 1964 Eugene Island 208 2,559 Freighter struck platform, fire.
(94 feet, 48 miles)

October 3, 1964 Total Event: 11,869 ° Hurricane Hilda.
Eugene Island 208 (5,180) Well blowouts, 3 platforms destroyed.
(94 feet, 48 miles)
Ship Shoal 149 (5,100) Well blowout, platform destroyed.
(55 feet, 33 miles)
Ship Shoal 199 (1,589) Storage oil loss, platform destroyed.
(102 feet, 44 miles)

July 19, 1965 Ship Shoal 29 1,688° Well blowout.
(15 feet, 7 miles)

January 28, 1969 Santa Barbara Channel 80,000 50,000 bbl during blowout phase, subsequent seepage 30,000
(190 feet, 6 miles) bbl, considerable oil on beaches, platform destroyed.

March 16, 1969 Ship Shoal 72 2,500 Storm, vessel bumped rig and sheared wellhead, well blowout.
(30 feet, 6 miles)

February 10, 1970 Main Pass 41 30,000 Fire, well blowout, platform destroyed, minor amount of oil on
(39 feet, 14 miles) beaches.

December 1, 1970 South Timbalier 26 53,000 Wire line work, well blowout, fire, platform and rigs destroyed,
(60 feet, 8 miles) 4 fatalities, 36 injured, minor amount of oil on beaches.

January 9, 1973 West Delta 79 9,935 Structure supporting oil storage tank bent, tank ruptured.
(110 feet, 17 miles)

January 26, 1973 South Pelto, 23 7,000 Rough seas, stationary storage barge sank.
(61 feet, 15 miles)

November 23, 1979 Main Pass 151 1,500 * Rough seas, service vessel’s propeller cut hole in hull of
(280 feet, 10 miles) semisubmersible rig, damaged diesel tank.

November 14, 1980 High Island 206 1,456 Hurricane Jeanne, saltwater pump shutoff switch failed after

ballasting, tank overflowed.

Source: Anderson and LaBelle (2001).
'Crude oil unless otherwise indicated.
210/3/64 Hurricane Hilda, 11,689-bbl total spillage (treated as one spill event).

Condensate.
“Diesel.
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Table A-27b: U.S. OCS Pipeline Spills1 Greater than or Equal to 1,000 Barrels, 1964-1999

Area and Block

. Volume .
Spill Date (Water Depth, . Cause of Spill

Distance from Shore) Spilled (bbl)

October 15, 1967 West Delta 73 160,638 Anchor kinked pipeline, internal corrosion later caused a failure in
(168 feet, 22 miles) that section. (12’ pipeline.

March 12, 1968 South Timbalier 131 6,000 Anchor drag damaged pipeline section.
(160 feet, 28 miles) (18” pipeline)

February 11, 1969 Main Pass 299 7,532 Anchor drag damaged pipeline section. (4"pipeline)
(210 feet, 17 miles)

May 12, 1973 West Delta 73 5,000 Internal corrosion, several small leaks discovered. (16” pipeline)
(168 feet, 22 miles)

April 17, 1974 Eugene Island 317 19,833 Anchor drag caused pipeline break.
(240 feet, 75 miles) (14” pipeline)

September 11,1974  Main Pass 73 3,500 Hurricane Carmen, connection torn loose.
(141 feet, 9 miles) (8” pipeline).

December 18, 1976 Eugene Island 297 4,000 Trawl drag pulled valve loose (tie-in between.
(210 feet, 71 miles) (14” and 10”pipeline).

December 11, 1981 South Pass 60 5,100 Service vessel’'s anchor damaged pipeline.
(185 feet, 4 miles) (8” pipeline)

February 7, 1988 Galveston 2A 15,576 Vessel illegally dropped anchor and dragged it along bottom,
(75 feet, 34 miles) ruptured pipeline. (14" pipeline)

January 24, 1990 Ship Shoal 281 14,4237 Anchor drag, flange and valve broke off.
(197 feet, 60 miles) (4” pipeline).

May 6, 1990 Eugene Island 314 4,569 Trawl drag pulled off valve (tie-in between 8” and 20” pipeline).
(230 feet, 78 miles)

August 31, 1992 South Pelto 8 2,000 Hurricane Andrew, loose drilling rig’s anchor drag damaged
(30 feet, 6 miles) pipeline® , moderate amount of oil on shoreline (20" pipeline).

November 16, 1994 Ship Shoal 281 4,533 72 Trawl drag.
(197 feet, 60 miles) (4” pipeline)

January 26, 1998 East Cameron 334 1,211 2 Service vessel's anchor drag damaged pipeline during rescue
(264 feet, 105 miles) operation. (16” pipeline)

September 29, 1998  South Pass 38 8,212 Hurricane George mudslide parted pipeline, small amount of oil
(110 feet, 6 miles) on shoreline (10” pipeline).

July 23, 1999 Ship Shoal 281 3,200 Jackup barge sat on pipeline.
(133 feet, 50 miles) (12” pipeline)

Source: Anderson and LaBelle (2001).

'Crude oil unless otherwise indicated.

*Condensate.

8 Pipeline had been shut in for hurricane, leak occurred when pipeline restarted.
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Table A-27c Alaska North Slope Facility and Pipeline Crude Oil Spills Greater than or Equal to
500 Barrels from 1985-2000

Spill Facility Facility oil Spill Location Spill Cause Low Spill  High Spill
Date Type Operator Type Quantity Quantity
(Barrels)  (Barrels)
28-Jul-89 Production Conoco, Inc. Crude Oil Milne Point Unit, Central  Facility Tank Leak— 825 925
Processing Processing Facility overfill
25-Aug-89  Pipeline ARCO Alaska, Crude Oil Kuparuk River Unit, Pipeline Leak— 340 603
Inc. Drill Site 2-U corrosion of block valve
10-Dec-90 Production ARCO Alaska, Crude Qil Lisburne Unit, Facility Explosion 600
Well Site Inc. Drill Site L-5
17-Aug-93  Production ARCO Alaska, Crude Oil/ Kuparuk River Unit Tank Leak— 675
Processing Inc. Produced Water CPF 1 Corrosion
26-Sep-93  Production BP Exploration  Crude Oil Prudhoe Bay Unit, Facility Tank Leak— 650
Processing (Alaska) Gathering Center 2 overflow due to pump
failure
21-Aug-00  Production BP Exploration  Crude Oil/ Prudhoe Bay Unit, Facility Tank Leak— 700 715
Processing (Alaska) Produced Water Gathering Center 2 overflow due to control
system failure

Source: Hart Crowser (2000), BP Alaska Exploration (2001), and State of Alaska, DEC (2001).

Table A-27d. Trans Alaska Pipeline Spills Greater than or Equal to 500 Barrels based on Reported Quantity High from

June 1977 to December 1999

Record  Spill Facility Facility  Spill oil Spill Spill Low Spill High Spill
Source Date Type Operator Name Type Location Cause Quantity Quantity
(Barrels) (Barrels)

APSC-1  08-Jul-77  Pipeline APSC Pump Crude Oil  TAPS Pump Facility Explosion "% 300"%3% 47622
ADEC-2 Pump Station 8 Station 8 Unspecified °®
UNK-3 Station (TAPS MP 489.2)
JPO-5
APSC-1  19-Jul-77  Pipeline APSC Check Crude Oil  TAPS MP 26 Pipeline Leak — 1000"23% 1800’
ADEC-2 Valve 7 (Check Valve equipment damage %3 26202
UNK-3 7) Human Error®
JPO-5
APSC—1  15-Feb-78  Pipeline APSC Steele Crude Oil TAPS MP 457 Pipeline Leak — 11,905"%°  16,000'
UNK-3 Creek intentional sabotage '
JPO-5 Unspecified ®
APSC-1  10-Jun-79  Pipeline APSC Atigun Crude Oil  TAPS MP 166 Pipeline Leak — 1500"2° 71432
ADEC-2 Pass (N. side of line break '35 5267°
UNK-3 Atigun Pass)
JPO-5
APSC-1  15-Jun-79  Pipeline APSC Little Crude Oil TAPSMP 734  Pipeline Leak — 300%3° 4000'?
ADEC-2 Tonsina line break "%°
UNK-3
JPO-5
APSC-1  01-Jan-81  Pipeline APSC Check Crude Oil TAPS MP 114.6  Pipeline Leak — 1000? 1500"34°
ADEC-2 Valve 23 (Check Valve leaking valve 2000°
UNK-3 23) 23812
BLM-4
JPO-5
OSIR-6
APSC-1  20-April-96 Pipeline APSC Check Crude Oil  TAPS MP 539.7 Pipeline Leak — 800'? 811"
ADEC-2 Valve 92 (Check Valve loose fitting

92)

Source: Hart Crowser (2000)
Notes: 1 APSC (Alyeska Pipeline Service Company), 2 ADEC (Alaska Department of Environmental Conservation), 3 UNK (Unknown) 4 BLM (Bureau
of Land Management), 5 JPO (Joint Pipeline Office), and 6 OSIR (Oil Spill Intelligence Report)
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Tables A-28 to A-32 Small Spills Greater than or Equal to 1 Gallon and Less than 500 Barrels
A-28. Small Crude-Oil Spills: Estimated Spill Rate for the Alaska North Slope, 1989-1998
Small Crude-Qil Spills

Total Volume of Spills 124,506 gallons

2,965 barrels
Total Number of Spills 1,095 spills Source: USDOI, MMS, Alaska OCS Region, 2000.
Average Spill Size 2.7 barrels Oil-spill databases are from the ADEC, Anchorage, Juneau, and
Production (Crude Oil) 5.8 billion barrels Fairbanks. Alaska North Slope production data are derived from the
Spill Rate 188 spills/billion barrels of crude-oil produced TAPS throughput data from Alyeska Pipeline.

A-29. Small Crude-Oil Spills: Assumed Spills Over the Production Life of the Liberty Project

Reserves (Bbbl)'  Spill Rate (Spills/  Assumed Spill Estimated Estimated Total Spill
Alternative Bbbl) Size (bbl) Number of Spills Volume (bbl)
| 0.120 188 3 23 68
Il 0 188 3 0 0
LA and I1l.B 0.120 188 3 23 68
IV.A IV.Band IV.C 0.120 188 3 23 68
\Y 0.120 188 3 23 68
\ 0.120 188 3 23 68
VI 0.120 188 3 23 68

Source: USDOI, MMS, Alaska OCS Region (2000). Notes: ' The estimation of oil spills is based on the estimated reserves,

A-30. Small Crude-Oil Spills: Assumed Size Distribution Over the Production Life of the Liberty Project

Estimated Number of Spills'
Alternative Alternative Alternative Alternative IV.A, Alternative Alternative Alternative

Size? | I LA &B B, &C \Y, \Y VI

1 gallon 5 0 5 5 5 5 5
>1 and <5 gallons 8 0 8 8 8 8 8
>5 gallons and <1 bbl 4 0 4 4 4 4 4
Total <1 bbl 17 0 17 17 17 17 17
>1 bbl and <bbl 5 5 0 5 5 5 5 5
>5 and <25 bbl 1 0 1 1 1 1 1
> 25 and <500 bbl 0 0 0 0 0 0 0
Total >1 bbl 6 0 6 6 6 6 6
Total Volume (bbl) 68 0 68 68 68 68 68

Source: USDOI, MMS, Alaska OCS Region (2000). Notes: ' Estimated number of spills is rounded to the nearest whole number. 2 Spill-size
distribution is allocated by multiplying the total estimated number of spills by the fraction of spills in that size category from the ADEC database.

A-31. Small Refined-Oil Spills: Estimated Spill Rate for the Alaska North Slope, 1989-1998

Small Refined-Oil Spills
Total Volume of Spills 76,147 gallons
1,813 barrels
Total Number of Spills 2,585 spills

Average Spill Size 0.7 barrels
Production (Crude Oil) 5.8 billion barrels
Spill Rate 445 spills/billion barrels of crude-oil produced Source: USDOI, MMS, Alaska OCS Region (2000).

A-32. Small Refined-Oil Spills: Assumed Spills Over the Production Life of the Liberty Project

Resource Range Spill Rate (Spills/ Average Spill Size Estimated Estimated Total Spill
Alternative (Bbbl) Bbbl) (bbl) Number of Spills' Volume (bbl)'
| 0.120 445 0.7 (29 gal) 53 37
Il 0 445 0.7 (29 gal) 0 0
11lLA and III.B 0.120 445 0.7 (29 gal) 53 37
IV.A, IV.B and IV.C 0.120 445 0.7 (29 gal) 53 37
Y 0.120 445 0.7 (29 gal) 53 37
Y 0.120 445 0.7 (29 gal) 53 37
VII 0.120 445 0.7 (29 gal) 53 37

Source: USDOI, MMS, Alaska OCS Region (2000). 'The fractional estimated mean spill number and volume is rounded to the nearest whole number.
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Table A-33 Oil-Spill Rates and Spill-Size Categories We Use to Estimate Oil Spills for the Cumulative Analysis

Crude-Oil Spills
Alaska North Slope TAPS Pipeline TAPS Tanker
1985-200 1985-200 1977-1999
Where Oil Originated (s,spr;::ls/RBaggn Size Category Spill Rate Size Category (s,spr;::ls/RBaggn Size Category
Offshore 0.64 >500 bbl 0.11 >500 bbl 0.88' >1,000 bbl
Onshore 0.64 >500 bbl 0.11 >500 bbl 0.88 >1,000 bbl

Source: USDOI, MMS, Alaska OCS Region (2000).
Notes: ' Anderson and LaBelle (2001)

Table A-34 Resources and Reserves We Use to Estimate Oil Spills for the Cumulative Analysis

Reserves and Resources (Bbbl)

Categories Subcategories Total Onshore Offshore

Past Production 5.822 5.47 0.352
Past and Present Production Present Production 0.185 0.185 -

Total 6.007 5.655 0.352

Discovered 1.45 0.5 0.950
Reasonably Foreseeable Future Production Undiscovered 3.68 2.3 1.38

Total 5.13 2.8 2.33
Past, Present and Reasonably Foreseeable

Subtotal 11.137 8.455 2.682

Liberty 0.12 0.0 0.12

Total 11.257 8.455 2.802

Source: USDOI, MMS, Alaska OCS Region (2000).
Notes: ' Liberty is offshore present production and is considered below
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Table A-35 Cumulative Oil-Spill-Occurrence Estimates Greater Than or Equal to 500 Barrels or Greater than or Equal
to 1,000 Barrels Resulting from Oil Development over the Assumed 15-20 Year Production Life of the Liberty Project

Crude-Oil Spills
Category Reserves and Spill Rate Size Assumed Most Likely Estimated
Resources (Bbbl) (Spills/Bbbl) Category Size Number Mean Number
Offshore
Past, Present and Reasonably Foreseeable 2.68 0.64 >500 bbl 125-2956 1 1.72
Liberty 0.12 0.64 >500 bbl 125-2956 0 0.08
Total 2.80 0.64 >500 bbl 125-2956 1 1.80
Onshore
Past, Present and Reasonably Foreseeable 8.5 0.64 >500 bbl 500-925 5 5.41
Liberty 0.12 0.11 >500 bbl 720-1,142 0 0.01
Total 8.62 0.11 >500 bbl 500-1,142 5 5.42
TAPS Pipeline
Past, Present and Reasonably Foreseeable 11.14 0.11 >500 bbl 500-999 1 1.23
Liberty 0.12 0.11 >500 bbl 500-999 0 0.01
Total 11.26 0.11 >500 bbl 500-999 1 1.24
TAPS Tanker
Past, Present and Reasonably Foreseeable 11.14 0.88 >1,000 bbl  Table A-37 9 9.8
Liberty 0.12 0.88 >1,000 bbl  Table A-37 0 0.11
Total 11.26 0.88 >1,000 bbl ~ Table A-37 9 9.91

Source: USDOI, MMS, Alaska OCS Region (2001). Notes: The Alaska Dept. of Environmental Conservation database has no significant
crude oil spills on the North Slope resulting from well blowouts and no facility or onshore pipeline spills greater than 1,000 barrels for the years
1985-2000.

Table A-36 Trans-Alaska Pipeline System Tanker Spills Greater than or Equal to 1,000 Barrels:
1977 through 1998

Date Vessel Location Destination Amount
8/29/78 Overseas Joyce Balboa Channel Perth Amboy, New Jersey 1,816
6/7/80 Texaco Connecticut ~ Panama Canal Zone Port Neches, Texas 4,047
12/12/81 Stuyvesant Gulf of Tehuantepec Panama 3,600
12/21/85 ARCO Anchorage Puget Sound Cherry Point, Washington 5,690
1/9/87 Stuyesant Gulf of Alaska, British Columbia Puerto Armuelles, Panama 15,000
712/87 Glacier Bay Cook Inlet, Alaska Nikiski, Alaska 4,900
10/4/87 Stuyvesant Gulf of Alaska, British Columbia Puerto Armuelles, Panama 14,286
1/3/89 Thompson Pass Port of Valdez Panama 1,700
3/24/89 Exxon Valdez Prince William Sound, Alaska Long Beach, California 240,500
2/7/90 American Trader Huntington Beach, California Long Beach, California 9,929
2/22/91 Exxon San Francisco Fidalgo Bay, Washington Anacortes, Washington 5,000

Source: Anderson and Lear (1994) and Anderson (2000b)

Table A-37 Sizes of Tanker Spills We Assume from the
Trans-Alaska Pipeline System in the Cumulative Analysis

Size Category  Number Average Size Total Volume
<6,000 6 4,000 24,000
>6,001-<15,000 2 13,000 26,000
>200,000 1 250,000 250,000
Total 9 — 294,000

Source: USDOI, MMS, Alaska OCS Region (2000).

Notes: The distribution of the number of spills is based on the
percentage of spills in a size category from actual Trans Alaska
Pipeline System tanker spills listed in Table A-36. Table 36 shows that
sixty six percent are <6,000, seventeen percent are >6,001-<15,000
and 8 percent are > 200,000.
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Figure A.2. Example Time Series from 1985. It shows the current flow at Endicott Station ED1
from the U (east-west) and V (north-south) components, plotted on the same axis with the
current derived from the NOAA model for U and V (Der-U and Der-V).
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Appendix B

Overview of Laws, Regulations, and Rules That Relate to
the Proposed Activities Described in the Liberty
Development Project, Development and Production Plan

This appendix references only those portions of Federal
public laws enacted by Congress related directly or
indirectly to the Minerals Management Service's (MMYS)
regulatory responsihilities for mineral leasing, exploration,
and development and production activities on |eases |ocated
in the submerged lands of the outer continental shelf (OCS).
It also includes responsibilities and jurisdictions of other
Federal agencies and departments that also are involved in
the regulatory process of oil and gas operations on the OCS.
Thisis not intended to be a comprehensive summary of all
laws associated with proposed exploration and development
activities that significantly might affect the OCS.
Explanations are merely to acquaint the reader with the law
and are not meant as legal interpretations. Readers should
consult the entire text of the law for additional requirements
and information.

A. OVERVIEW

1. The MMS is the Federal Agency
Responsible for Managing Mineral
Resources on the OCS

Under the OCS Lands Act (OCSLA; see Part C of this
appendix), as amended (43 U.S.C. 1331 et seq.), and 30
C.F.R. 250, the MMS, through delegation of authority as
authorized by the Secretary of the Interior, hasjurisdiction
over OCS lease development projects, including
congtruction, drilling, facilities, and operations. Once a
leaseis “awarded,” the MMS's Regional Supervisor, Field
Operations (RSFO) is responsible for approving,
supervising, and regulating all operations that are conducted
on the leased area. Before conducting operations on a lease,
except for certain preliminary activities, alessee must

submit an exploration or development and production plan
to the MM S for approval, an Oil Spill Contingency Plan,
and an Application for Permit to Drill. A planis processed
according to the regulations found under 30 C.F.R. 250 and
subject to the regulations that govern Federal Coastal Zone
Management consistency procedures (15 C.F.R. 930). The
MMS Environmental Studies Program monitors changesin
human, marine, and coastal environments during and after
oil exploration or development and production, as
authorized in Section 20(b) of the OCSLA, as amended (43
U.S.C. § 1346(b)).

The law requires the MM S to consult and coordinate with
other Federal agencies (such as the Office of Ocean and
Coastal Resource Management, Fish and Wildlife Service,
National Marine Fisheries Service, U.S. Environmental
Protection Agency, National Park Service, the Corps of
Engineers, and U.S. Coast Guard), the State of Alaska, and
local government agencies, as appropriate, which have
jurisdiction by law, special expertise, or with direct or
indirect authority to develop and enforce environmental
standards to ensure that the activities to be performed as
described in a proposed plan comply with all applicable
Federal statutory laws. The MMS has entered into formal
agreements with other Federal departments or agencies and
with the State of Alaskato clarify or, when appropriate,
delegate certain authority with respect to jurisdictional
responsibilities for activities proposed on the OCS. The
MMS also must provide an opportunity for the public to
comment on a proposed plan. The regulations direct
Federal agencies that have made a decision to prepare an
environmental impact statement (EIS) to conduct a public
scoping process. The key purpose of the scoping processis
to determine the scope of the EIS and the range of actions,
aternatives, and impacts to be considered in the EIS as they
relate to actions in a proposed plan. Scoping should do the
following:



e identify public and agency issues with actions proposed
inaplan;

e identify and define the significant environmental issues
and alternativesto be examined in an EIS, including the
elimination of nonsignificant issues;

o identify related issues that originate from separate
legislation, regulation, or Executive Orders (for
example, historic preservation or endangered species
issues); and

e identify State and local agency requirements that must
be addressed.

It should be emphasized that the reason scoping meetings
are held isto receive valuable public input into the EIS
process to ensure that the EIS will be thorough and will
address all pertinent issues to the fullest extent possible
which will play amajor role in the MM S's decisionmaking
process. The end result of the scoping process will be a
more informed public cognizant of all facets of a proposed
plan's actions.

2. The Formal Review Process

After an extensive initial review of BP Exploration
(Alaska), Inc.’s (BPXA'’s) application for approval onits
proposed Liberty Development Project, Development And
Production Plan (the Plan), in an arealocated on Lease
Number OCS-Y -01650, the MM S deemed the Plan as
officially submitted. The formal review process on the Plan
has commenced, and the MM S has begun an extensive
technical, engineering, and environmental analysis of
BPXA'’s Plan (and supporting information) to determine if
the Plan can be approved, disapproved, or modified and
resubmitted for approval by the RSFO. To ensure
conformance with the OCSLA, other laws, applicable
regulations, and lease provisions, and to enable MM S to
carry out its functions and responsibilities, the MM S will
review the Plan for compliance as authorized in 30 C.F.R.
250.204. During thisreview process, the MM S will
examine such details as structural specifications, safety
systems, installation verification, drilling procedures,
facility and pipeline specifications, and environmental
protection. The regulations require that a proposed plan
describe the ared’ s location, size, design, and sequential
schedules for beginning and ending all activitiesto be
performed that are directly related to the development and
production plan. Additionally, descriptions of any drilling
vessels, platforms, pipelines, or other facilities and
operations that are known or directly related to the proposal
must be provided, including plans for important safety,
pollution prevention, and environmental monitoring features
and other relevant information about the plan’s facilities and
operations. Required supporting environmental information,
such as geological and geophysical data and information,
shallow-hazards surveys and reports, classification and
information concerning the presence and proposed
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precautionary measures for hydrogen sulfide, archaeological
resource surveys and reports, biological survey reports, or
other environmental data or information determined
necessary, must accompany the proposed plan, including
new or unusual technology to be used. The MMS must
receive written notification indicating which portions, if
any, of aplan’s supporting information is believed to be
exempt from disclosure under the Freedom of Information
Act (5 U.S.C. 552) and the implementing regulations (43
CFR.2).

BPXA's proposed Plan is being reviewed and processed
according to the regulations found in 30 C.F.R. 250. The
Plan also is subject to the State of Alaska's concurrence or
presumed concurrence with coastal zone consistency
certification, as provided in 25 C.F.R. 930. The MMS may
not issue a permit for the proposed Plan's development and
production activities unless the State of Alaska concurs with
the certification that BPXA’s Plan is consistent with the
State's Coastal Zone Management Program or the Secretary
of Commerce makes certain findings afterwards and
overrides the State's objections under the Coastal Zone
Management Program.

As part of the review process, the MM S must consider the
economic, social, and environmental values of the
renewable and nonrenewabl e resources contained in the
OCS and examine what the potential effect of oil and gas
exploration or development and production activities would
or might have on the marine, coastal, and human
environments.

3. Preparing the EIS

The National Environmental Policy Act of 1969 (NEPA), as
amended (42 U.S.C. § 4321 et seq.), mandates that Federal
agencies consider the environmental effects of major

Federal actions. The primary purpose of an EISisto serve
as an action-forcing device to ensure that the policies and
goals defined in the NEPA are incorporated into the ongoing
programs and actions of the Federal Government. Before
decisions are made and before actions are taken, NEPA
procedures require Federal agencies with NEPA-related
functions to gather information about the environmental
consequences of proposed actions and consider the
environmental impacts of those actions. By doing so,
agencies will be better able to prepare the appropriate
environmental documentation on actions to support the
agency’s planning and environmental decisionmaking.

Also, NEPA can be used by Federal officialsin conjunction
with other relevant material to plan actions and make
decisions. Provisionsin the NEPA require agencies to focus
on significant environmental issues and provide full and fair
discussion of significant environmental impacts and range
of reasonable alternatives that would avoid or lessen adverse
impacts or enhance the quality of the human environment.

A. Overview B. Mitigating Measures/Stipulations C. Statutory Laws

D. Regulations

E. Federal Compensation for Damages
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Thisincludes alternatives and appropriate mitigation
measures not already included in a proposed action.

Upon preliminary review, the MM S eval uated the
environmental impact of the activities described in BPXA's
Plan and determined those development and production
activities to be “amajor federal action that may significantly
affect the quality of the human environment pursuant to the
NEPA.” Theregulations at 40 C.F.R. 1501 require the

MMS to use the NEPA process to identify and assess a
range of alternatives reasonable to the proposed Plan's
development and production activities that would avoid or
minimize any possible adverse effects of these actions upon
the quality of the human environment. To adequately fulfill
and satisfy the requirements to “the fullest extent possible’
under the NEPA, the MM S is preparing the appropriate
environmental documentation. The MMS will make every
effort to disclose and discuss within the EIS al major points
of view on the environmental effects of the alternatives,
including the proposed action.

This EISis aspecific project NEPA document that
identifies, considers, and assesses to the fullest extent
possible the appropriate range of resources and ecosystem
components in a defined geographic area affected by
ongoing and anticipated future activities as proposed in the
Liberty Plan. The EIS identifies and evaluates an
appropriate range of alternativesto BPXA'’s proposed
project and what potential effects the aternatives may have
on the quality of the human environment and on the Liberty
Plan. The phrase “range of alternatives’ refersto the
alternatives discussed in the EI'S and includes all reasonable
alternatives that must be rigorously explored and objectively
evaluated, as well asthose alternatives that are eliminated
from detailed study, with a brief discussion of the reasons
for eliminating them.

Public and agency involvement and participation associated
with NEPA documentation are ongoing, including
consultation and coordination with the State of Alaska
regarding coastal zone consistency determinations and the
MMS' sresponsibility to the Qil Pollution Act of 1990
(OPA) (U.S.C. 2701, et. seg.). The ultimate goal of this
combined agency effort isto produce an EIS that, in
addition to fulfilling the basic intent of NEPA, encompasses
“to the fullest extent possible” all the environmental and
public involvement required by State and Federal laws,
Executive Orders, and the administrative policies of the
agenciesinvolved. Throughout the review process of
BPXA’sPlan, the MM S will continualy involve the State
of Alaska, schedule public scoping meetings, and make
presentationsto local citizen groups, particularly in those
communities closest to the area affected by the activities
that are described in the proposed Plan.

4. Approval of the Plan

Conditions of plan approval are mechanisms determined by
the MM S to control or mitigate potential adverse
environmental impacts or safety problems associated with
the Liberty Plan. Environmental reviews and analyses
developed through the NEPA process may further identify
the need for additional protective measures specific to the
Liberty Plan. The RSFO may require additional mitigating
measures and impose necessary project-specific operational
stipulations.

After aplan’s approval, specific applications must be
submitted to the MM S for permits or other approvals.

These additional applications could include those for wells,
pipelines, platforms, and other related activities as described
inthe Plan. Theinformation in the EIS will be used when
approving permits or making other action decisions.
Conditions necessary to providing appropriate
environmental protection can be applied to any OCS plans,
permits, grants, or other approvals.

A list of all permits, licenses, and other entitlements from
Federal, State, and local agencies related to the Liberty Plan
isfound in Table B-1.

B. MITIGATING MEASURES THAT
APPLY TO THE LIBERTY
DEVELOPMENT AND PRODUCTION
PLAN

In each OCS planning area, oil and gas exploration and
development activities have the potential for causing
adverse environmental impacts.

Many measures have been implemented by the MM S to
“mitigate” or prevent and lessen possible impacts on
environmental resources from both OCS and non-OCS
activities. Mitigating measures are protective measures
designed to prevent adverse impacts and to lessen and
mitigate unavoidable impacts. The MM S develops and
administers these requirements, which are part of the lease-
term conditions at |ease issuance.

In order to mitigate adverse environmental impacts for
actions associated with a specific project (i.e., proposed
plans for exploration, development, production, and site-
clearance activitiesin an arealocated on an OCS lease
block), additional mitigation requirements may be
necessary. Conditions of plan approval are mechanisms
determined by MM S to control or mitigate potential
environmental or safety problems that are associated with a
specific proposal. Special stipulations that limit operations
are in addition to the lease-term stipulations. During thelife
of the action, these protective measures are specific to the
individual activities proposed in aplan and are imposed

F. State Compensation for Damages G. Indian Trust Resources

H. Environmental Justice
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following environmental reviews (according to the NEPA)
of the OCS lease block location and potential resources.

1. Lease-Term Stipulations

Some of these protective measures are developed and
applied to specific blocks in a planning area before leasing a
block and are based on the following:

e existing policies and laws;

e knowledge of the resources present in the planning area
where the block is being offered for lease by the MMS;
and

e current industry practices.

If ablock isleased as aresult of alease sale, these
protective measures are identified as |ease-term stipulations
and are attached to and become part of the lease and its
conditions. These stipulations are designed to protect
potentially sensitive resourcesin the affected block and to
reduce possible multiple-use conflicts and are the
reguirements that the lessee must meet to mitigate adverse
impacts. They also may be considered to apply to all
activities that occur on the leased area throughout the life of
the lease.

Asthe lead permitting agency with jurisdiction over the
proposed activities to develop the Liberty Project in the
Alaskan Beaufort Sea, the MM S Alaska OCS Region must
consider the full scope of the development activity
described in the proposed BPXA Plan. The proposed Plan
affects asingle Federal oil and gas lease—L ease No. OCS
Y -01650—(issued as aresult of Sale 144). The following
lease-term stipulations apply to Lease No. OCS-Y-01650
and, as such, are considered as part of the Liberty
Development Project, Development and Production Plan
Proposal.
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would not have a significant adverse effect upon the
resource identified or that a special biological resource
does not exist;

e  Operate during those periods of time, as established by
the RS/FO, that do not adversely affect the biological
resources; and/or

e Modify operations to ensure that significant biological
populations or habitats deserving protection are not
adversely affected.

If any area of biological significance should be discovered
during the conduct of any operations on the lease, the lessee
shall immediately report such findings to the RS/FO and
make every reasonable effort to preserve and protect the
biological resource from damage until the RS/FO has given
the lessee direction with respect to its protection.

The lessee shall submit all data obtained in the course of
biological surveysto the RSFO with the locational
information for drilling or other activity. The lessee may
take no action that might affect the biological populations or
habitats surveyed until the RS/FO provides written
directionsto the lessee with regard to permissible actions.
The RS/FO will utilize the best available information as
determined in consultation with the Arctic Biological Task
Force.

a. Stipulation No. 1, Protection of Biological
Resources

If biological populations or habitats that may require
additional protection are identified in the lease area by the
Regional Supervisor, Field Operations (RS/FO), the RS/FO
may require the lessee to conduct biological surveysto
determine the extent and composition of such biological
populations or habitats. The RYFO shall give written
notification to the lessee of the RS/FO's decision to require
such surveys.

Based on any surveys that the RS/FO may require of the

lessee or on other information available to the RS/FO on

special biological resources, the RS/FO may require the

lessee to:

e Relocate the site of operations,

e Establish to the satisfaction of the RS/FO, on the basis
of asite-specific survey, either that such operations

b. Stipulation No. 2, Orientation Program

The lessee shall include in any exploration or development
and production plans submitted under 30 CFR 250.33 and
250.34 a proposed orientation program for all personnel
involved in exploration or development and production
activities (including personnel of the lessee's agents,
contractors, and subcontractors) for review and approval by
the Regional Supervisor, Field Operations. The program
shall be designed in sufficient detail to inform individuals
working on the project of specific types of environmental,
social, and cultural concerns that relate to the sale and
adjacent areas. The program shall address the importance of
not disturbing archaeological and biological resources and
habitats, including endangered species, fisheries, bird
colonies, and marine mammals and provide guidance on
how to avoid disturbance. This guidance will include the
production and distribution of information cards on
endangered and/or threatened speciesin the sale area. The
program shall be designed to increase the sensitivity and
understanding of personnel to community values, customs,
and lifestyles in areas in which such personnel will be
operating. The orientation program shall also include
information concerning avoidance of conflicts with
subsistence, commercial fishing activities, and pertinent
mitigation.

The program shall be attended at least once a year by all
personnel involved in onsite exploration or development and
production activities (including personnel of the lessee's
agents, contractors, and subcontractors) and all supervisory

A. Overview B. Mitigating Measures/Stipulations C. Statutory Laws
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and managerial personnel involved in lease activities of the
lessee and its agents, contractors, and subcontractors.

The lessee shall maintain arecord of all personnel who
attend the program onsite for so long as the site is active, not
to exceed 5 years. Thisrecord shall include the name and
date(s) of attendance of each attendee.

c. Stipulation No. 3, Transportation of
Hydrocarbons

Pipelines will be required: (@) if pipeline rights-of-way can
be determined and obtained; (b) if laying such pipelinesis
technologically feasible and environmentally preferable; and
(c) if, in the opinion of the lessor, pipelines can be laid
without net social loss, taking into account any incremental
costs of pipelines over alternative methods of transportation
and any incremental benefitsin the form of increased
environmental protection or reduced multiple-use conflicts.
The lessor specifically reserves the right to require that any
pipeline used for transporting production to shore be placed
in certain designated management areas. In selecting the
means of transportation, consideration will be given to
recommendations of any advisory groups and Federal, State,
and local governments and industry.

Following the development of sufficient pipeline capacity,
no crude oil production will be transported by surface vessel
from offshore production sites, except in the case of an
emergency. Determinations as to emergency conditions and
appropriate responses to these conditions will be made by
the Regional Supervisor, Field Operations.

d. Stipulation No. 4, Industry Site-Specific
Bowhead Whale-Monitoring Program

L essees proposing to conduct exploratory drilling
operations, including seismic surveys, during the bowhead
whale migration will be required to conduct a site-specific
monitoring program approved by the Regional Supervisor,
Field Operations (RS/FO); unless, based on the size, timing,
duration, and scope of the proposed operations, the RS/FO,
in consultation with the North Slope Borough (NSB) and
the Alaska Eskimo Whaling Commission (AEWC),
determine that a monitoring program is not necessary. The
RS/FO will provide the NSB, AEWC, and the State of
Alaska a minimum of 30 but no longer than 60 calendar
days to review and comment on a proposed monitoring
program prior to approval. The monitoring program must be
approved each year before exploratory drilling operations
can be commenced.

The monitoring program will be designed to assess when
bowhead whales are present in the vicinity of lease
operations and the extent of behavioral effects on bowhead
whales due to these operations. In designing the program,

lessees must consider the potential scope and extent of

effects that the type of operation could have on bowhead

whales. Scientific studies and individual experiences
relayed by subsistence hunters indicate that, depending on
the type of operations, individual whales may demonstrate
avoidance behavior at distances of up to 24 km. The
program must also provide for the following:

e Recording and reporting information on sighting of
other marine mammal's and the extent of behavioral
effects due to operations,

e Inviting an AEWC or NSB representative to participate
in the monitoring program as an observer,

e  Coordinating the monitoring logistics beforehand with
the MM S Bowhead Whale Aeria Survey Project
(BWASP),

Submitting daily monitoring results to the MM S
BWASP,

e  Submitting a draft report on the results of the
monitoring program to the RS/FO within 60 days
following the completion of the operation. The RS/FO
will distribute this draft report to the AEWC, the NSB,
the State of Alaska, and the National Marine Fisheries
Service (NMFS).

e  Submitting afinal report on the results of the
monitoring program to the RS/FO. The fina report will
include a discussion of the results of the peer review of
the draft report. The RS/FO will distribute this report
to the AEWC, the NSB, the State of Alaska, and the
NMFS.

Lessees will be required to fund an independent peer review
of a proposed monitoring plan and the draft report on the
results of the monitoring program. This peer review will
consist of independent reviewers who have knowledge and
experience in statistics, monitoring marine mammal
behavior, the type and extent of the proposed operations,
and an awareness of traditional knowledge. The peer
reviewers will be selected by the RS/FO from experts
recommended by the NSB, the AEWC, industry, NMFS,
and MMS. The results of these peer reviews will be
provided to the RS/FO for consideration in final approval of
the monitoring program and the final report, with copiesto
the NSB, AEWC, and the State of Alaska

In the event the lessee is seeking a Letter of Authorization
(LOA) or Incidental Harassment Authorization (IHA) for
incidental take from the NMFS, the monitoring program and
review process required under the LOA or IHA may satisfy
the requirements of this stipulation. Lessees must advise the
RS/FO when it is seeking an LOA or IHA in lieu of meeting
the requirements of this stipulation and provide the RS/FO
with copies of al pertinent submittals and resulting
correspondence. The RS/FO will coordinate with the
NMFS and advise the lessee if the LOA or IHA will meet
these requirements.

This stipylation applies to the blocks and time periods
shown in[Table B-2jand will remain in effect until
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termination or modification by the Department of the
Interior, after consultation with the NMFS and the NSB.

e. Stipulation No. 5, Subsistence Whaling
and Other Subsistence Activities

Exploration and devel opment and production operations
shall be conducted in a manner that prevents unreasonable
conflicts between the 0il and gas industry and subsistence
activities (including, but not limited to, bowhead whale
subsi stence hunting).

Prior to submitting an exploration plan or development and
production plan (including associated oil-spill contingency
plans) to the MMS for activities proposed during the
bowhead whale migration period, the lessee shall consult
with the potentially affected subsistence communities,
Barrow, Kaktovik, or Nuigsut, the North Slope Borough
(NSB), and the Alaska Eskimo Whaling Commission
(AEWC) to discuss potential conflicts with the siting,
timing, and methods of proposed operations and safeguards
or mitigating measures, which could be implemented by the
operator to prevent unreasonable conflicts. Through this
consultation, the lessee shall make every reasonable effort to
assure that exploration, development, and production
activities are compatible with whaling and other subsistence
hunting activities and will not result in unreasonable
interference with subsistence harvests.

A discussion of resolutions reached during this consultation
process and plans for continued consultation shall be
included in the exploration plan or the development and
production plan. In particular, the lessee shall show in the
plan how activities will be scheduled and located to prevent
unreasonable conflicts with subsistence activities. Lessees
shall also include a discussion of multiple or simultaneous
operations, such as ice management and seismic activities,
that can be expected to occur during operations in order to
more accurately assess the potential for any cumulative
affects. Communities, individuals, and other entities who
were involved in the consultation shall be identified in the
plan. The RS/FO shall send a copy of the exploration plan
or development and production plan (including associated
oil-spill contingency plans) to the potentially affected
communities, and the AEWC at the time they are submitted
to the MM S to allow concurrent review and comment as
part of the plan approval process.

In the event no agreement is reached between the parties,
the lessee, the AEWC, the NSB, the National Marine
Fisheries Service (NMFS), or any of the subsistence
communities that could potentially be affected by the
proposed activity may request that the RS/FO assemble a
group consisting of representatives from the subsistence
communities, AEWC, NSB, NMFS, and the |essee(s) to
specifically address the conflict and attempt to resolve the
issues before making afinal determination on the adequacy
of the measures taken to prevent unreasonable conflicts with
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subsistence harvests. Upon request, the RS/FO will
assembl e this group before making a final determination on
the adequacy of the measures taken to prevent unreasonable
conflicts with subsistence harvests.

The lessee shall notify the RS/FO of all concerns expressed
by subsistence hunters during operations and of steps taken
to address such concerns. Lease-related use will be
restricted when the RS/FO determinesit is necessary to
prevent unreasonable conflicts with local subsistence
hunting activities.

In enforcing this stipulation, the RS/FO will work with other
agencies and the public to assure that potential conflicts are
identified and efforts are taken to avoid these conflicts (for
example, timing operations to avoid the bowhead whale
subsistence hunt). These efforts might include seasonal
drilling restrictions, seismic and threshold depth restrictions,
and requirements for directional drilling and the use of other
technologies deemed appropriate by the RS/FO.

Subsistence whaling activities occur generally during the
following periods:

August to October: Kaktovik whalers use the area
circumscribed from Anderson Point in Camden Bay to a
point 30 kilometers north of Barter Island to Humphrey
Point east of Barter Idand. Nuiqsut whalers use an area
extending from aline northward of the Nechelik Channel of
the Colville River to Flaxman Island, seaward of the Barrier
Islands.

September to October: Barrow hunters use the area
circumscribed by a western boundary extending
approximately 15 kilometers west of Barrow, a northern
boundary 50 kilometers north of Barrow, then
southeastward to a point about 50 kilometers off Cooper
Island, with an eastern boundary on the east side of Dease
Inlet. Occasional use may extend eastward as far as Cape
Halkett.

f. Stipulation No. 6, Agreement Between the
United States of America and the State of
Alaska

This stipulation applies to the following blocks or portions
of blocks referred to in this Notice as disputed: NR 05- 03,
Teshekpuk, block 6024; NR 05-04, Harrison Bay, blocks
6001, 6421, 6423-6424, 6461-6463, 6470-6471, 6512-
6515, 6562-6566, 6613-6614; NR 06-03, Beechey Point,
blocks 6401, 6403, 6511-6514, 6562-6563, 6568-6570,
6612-6614, 6616, 6618-6621, 6663-6666, 6668-6669,
6718-6720, 6723-6724, 6768-6771, 6819-6820, 6870-6871,
6874, 6924; NR 06-04, Flaxman Island, blocks 6802-6803,
6857, 6901, 7014-7016, 7066-7067.

Thisleaseis subject to the “ Agreement Between the United
States of America and the State of Alaska Pursuant to
Section 7 of the Outer Continental Shelf Lands Act and
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Alaska Statutes 38.05.137 for the Leasing of Disputed
Blocksin Federal Outer Continental Shelf Oil and Gas
Lease Sale 144 and State Oil and Gas lease Sae 86"
(referred to as the "Agreement"), and the lessee hereby
consents to every term of that Agreement. Nothing in that
Agreement or this Notice shall affect or prejudice the legal
position of the United Statesin United States of Americav.
State of Alaska, United States Supreme Court No. 84,
Original.

Any lossincurred or sustained by the lessee as a result of
obtaining validation and recognition of this lease pursuant to
the Agreement, and in particular any loss incurred or
sustained by the lessee as aresult of conforming this lease
with any and all provisions of all applicable laws of the
party prevailing in United States of Americav. State of
Alaska, No. 84 Original, shall be borne exclusively by the
lessee.

No taxes payable to the State of Alaska will be required to
be paid with respect to this lease until such time as
ownership of or jurisdiction over the lands subject to this
leaseisresolved. Inthe event that the lands subject to this
lease or any portion of them are judicially determined to be
State lands, the lessee shall pay to the State of Alaska a sum
equivalent to the State taxes, which would have been
imposed under Alaska law if the lands, or portion thereof
determined to be State lands, had been undisputed State
lands from the date the lease was executed, plusinterest at
the annual legal rate of interest provided under Alaskalaw
accruing from the date the taxes would have become due
under Alaskalaw. Such payment shall beinlieu of, andin
satisfaction of, the actual State taxes.

g. Stipulation No. 7, Agreement Regarding
Unitization

This stipulation applies to the following blocks or portions
of blocks referred to in this Notice as disputed: NR 05- 03,
Teshekpuk, block 6024; NR 05-04, Harrison Bay, blocks
6001, 6421, 6423-6424, 6461-6463, 6470-6471, 6512-
6515, 6562-6566, 6613-6614; NR 06-03, Beechey Point,
blocks 6401, 6403, 6511-6514, 6562-6563, 6568-6570,
6612-6614, 6616, 6618-6621, 6663-6666, 6668-6669,
6718-6720, 6723-6724, 6768-6771, 6819-6820, 6870-6871,
6874, 6924; NR 06-04, Flaxman Island, blocks 6802-6803,
6857, 6901, 7014-7016, 7066-7067.

Thisleaseis subject to the "Agreement Regarding
Unitization for the Outer Continental Shelf Oil and Gas
Lease Sale 144 and State Oil and Gas Lease Sale 86
Between the United States of America and the State of
Alaska", and the lessee is bound by the terms of that
Agreement.

2. Stipulations Associated with a
Proposal

Postlease mitigation requirements are those that have been
applied to specific proposed actions for exploration,
development, production, and site clearance activities before
leases expire. These protective measures are specific to
individual activities and are imposed following
environmental reviews (according to the NEPA) of the OCS
|ease block location and potential resources. Special
stipulations that limit operations are in addition to the lease-
term stipulations.

Conditions of plan approval are mechanisms determined by
MMS to control or mitigate potential environmental or
safety problems associated with a proposal. Comments
from other Federal and State agencies (as applicable) are
considered during the review process. In addition, the
MMS technical evaluations (including geological and
geophysical; royalty, Suspension of Production schedule,
and competitive reservoir considerations; potentially
hazardous situations involving existing or proposed
pipelines; conflicts with archaeological resources and
sensitive biological areas, and other uses; and NEPA
compliance) are considered.

Alternatives to the proposal are evaluated as part of the
NEPA process to assess reasonable alternative activities that
could result in lower adverse environmental impacts. In
addition to alternatives proposed by the lessee/applicant,
alternatives or mitigation that are not part of the proposal
that may be needed to lessen environmental effects are
given full consideration. Mitigating measures have
addressed resource-use concerns such as
endangered/threatened species, geologic and artificial
hazards, air quality, oil-spill-contingency planning, and
operations in H2S-prone. Conditions that may be necessary
to provide environmental protection may be applied to any
OCS plan, permit, right of use of easement, or pipeline
right-of-way grant.

3. Operational Stipulations that Apply to
the Liberty Development Project,
Development and Production Plan

Project or site-specific operational stipulations for the
Liberty Plan may be imposed by the RSFO, as determined
necessary by further analysis, as developed through the
NEPA process, and in consultation with other Federal,
State, and North Slope Borough regulatory and resource
agencies. Other Federal, State, and North Slope Borough
permits or other approvals also may be required by law or
regulation for the Liberty Project Plan to proceed. These
include permitsissued to authorize dischargesinto the
waters under the National Pollution Discharge Elimination
System (NPDES) or permitsissued for discharge of dredged
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or fill material into navigable waters at specified disposal
sites under Section 404 of the Clean Water Act, as amended.
Specific permitsissued by Federal agencies other than the
MMS could include permit conditions that are more strict.

C. STATUTORY LAWS APPLICABLE
TO MINERAL RESOURCE ACTIVITY
ON THE OCS

Outer Continental Shelf Lands Act, as amended (43 U.S.C.
§ 1331 et seq.)

Qil Pollution Act of 1990, as amended (33 U.S.C. § 2701 et
seq.)

National Environmental Policy Act of 1969, as amended (42
U.S.C. 84321 et seq.)

Endangered Species Act of 1973, asamended (16 U.S.C. §
1531 et seq.)

Marine Mammal Protection Act of 1972, as amended (16
U.S.C. 81361 et seq.)

Coastal Zone Management Act of 1972, as amended (16
U.S.C. 81451 et seq.)

Federal Water Pollution Control Act, as amended (33
U.S.C. 81251 et seq.)

Deepwater Port Act of 1974, as amended (33 U.S.C. § 1501
et seq. and 43 U.S.C. § 1333)

Clean Air Act, asamended (42 U.S.C. § 7401 et seq.)

National Historic Preservation Act of 1966, as amended (16
U.S.C. 8470 et seq.)

Ports and Waterways Safety Act of 1972, as amended (33
U.S.C. 81221 et seq.)

Marine Protection, Research, and Sanctuaries Act of 1972,
as amended (33 U.S.C.§ 1401-1445 and 16 U.S.C. §
1431-1445)

Federal Qil and Gas Royalty Management Act of 1982 (30
U.S.C. 81701 et seq.)

Arctic Research and Policy Act of 1984 (15 U.S.C. § 4101
et seq.)

The OCS Report, MM S 86-0003, Legal Mandates and
Federal Regulatory Responsibilities (Rathbun, 1986),
incorporated here by reference, describes legal mandates
and authorities for offshore leasing and outlines Federal
regulatory responsihilities. This report contains summaries
of the OCSLA, as amended, and related statutes and a
summary of the requirements for exploration and
development and production activities. The report also
includes a discussion of significant litigation affecting OCS
leasing policy. Sinceits publicationin 1986, many of the
laws and regulatory programs that are addressed in the
report have been amended and updated to further address
safety and environmental protection during oil and gas
operations. Thereport is being updated. Included in OCS
Report, MM S 86-0003 are the OCS orders that subsequently
have been updated and placed in the consolidated operating
regulations found in 30 CFR 250 (63 Federal Register
290477 5/29/98).
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The OPA will be addressed in the next edition of that report.
The OPA expands on the existing Clean Water Act and adds
new provisions on oil-spill prevention, increases penalties
for il spills, and strengthens oil-spill-response capabilities.
The OPA also establishes new oil-spill-research programs
and provides special protection for selected geographic
areas.

D. REGULATIONS APPLICABLE TO
MINERAL RESOURCE ACTIVITY ON
THE OCS

Federal agencies and their corresponding regul atory

responsibilities that directly or indirectly affect OCS

activities and are applicable to the review and coordination

of the proposed activities relevant to the Liberty Plan are

listed below. Thislist may not contain all the regulations.

All published rules and regulations continue in effect and

must be followed.

U.S. Department of Energy, 10 CFR 200-699

U.S. Department of Commerce, NOAA, 15 CFR 900-999

U.S. Department of the Interior, MMS, 30 CFR 200-299
(formerly 30 CFR Part 250 [63 FR 29477, 5/29/98])

U.S. Department of Transportation, U.S. Coast Guard, 33
CFR 1-199, 46 CFR 1-199, and 49 CFR 400-499

U.S. Department of Defense, U.S. Army Corps of
Engineers, 33 CFR 200-399

Advisory Council on Historic Preservation, 36 CFR 800-
899

U.S. Environmental Protection Agency, 40 CFR 1-239

Council on Environmental Quality, 40 CFR 1500-1599

Office of the Secretary of the Interior, 43 CFR 1-99

U.S. Department of Commerce, NOAA, National Marine
Fisheries Service, 50 CFR 200-299

International Regulatory Agencies (Fishing and Whaling),
50 CFR 300-399

U.S. Department of the Interior, Fish and Wildlife Service,
National Marine Fisheries Service, and Endangered
Species Committee, 50 CFR 400-499

Marine Mammal Commission, 50 CFR 500-599

E. FEDERAL COMPENSATION FOR
DAMAGES OR POLLUTION

1. Oil Spill Liability Trust Fund

Through the Qil Spill Liability Trust Fund (OSLTF), the

OPA allows for compensation of loss or damages resulting
from discharges, or substantial threats of discharges, of oil
into or on the navigable waters or shorelines of the United
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States or its Exclusive Economic Zone from a vessel or
facility.

The OSLTF originally was established under Section 9509
of the Internal Revenue Code of 1986. It was one of several
similar Federal trust funds funded by various levies set up to
provide for the costs of water pollution. The OPA generally
consolidated the liability and compensation schemes of
these prior Federal oil pollution laws and authorized the use
of the OSLTF, which consolidated the funds supporting
those regimes. Those prior laws included the Federal Water
Pollution Control Act; Trans-Alaska Pipeline Authorization
Act; Deepwater Port Act; and the OCSLA.

The OPA alowsfor claims for uncompensated removal
costs consistent with the National Oil and Hazardous
Substances Pollution Contingency Plan (NCP) and damages
resulting from an oil pollution incident to include the
following:

e uncompensated removal costs;

natural resource damages,

real or personal property damages;

loss of subsistence use of natural resources;

net loss of Government revenues,

loss of profits or impairment of earning capacity; and
net costs of providing increased or additional public
Services.

The OPA has made two important changes to the previous
funds. Both the size and, generally, the uses of the OSLTF
have been increased beyond the scope of the previous funds.
Its uses now include access to the Fund by the States;
payments to the Federal, State, and Indian Tribe trustees to
carry out natural resource damage assessments and
restorations; and payment of claims for uncompensated
removal costs and damages. The OSLTF can provide up to
$1 billion per incident for uncompensated cleanup costs and
can compensate oil-spill victims when liability limits have
been reached or if the spiller and an injured party cannot
reach an agreement on a settlement. The OSLTF receives
funds from four primary sources:

e Anoail tax (5 centsabarrel on domestically produced or
imported oil collected from the oil industry; thisis
suspended when the fund reaches $1 billion but may be
reinstated if the fund falls below this amount).

e Interest on fund principal.

e Cost recovery from responsible parties (the parties
responsible for oil spills are liable for costs and
damages. All moniesrecovered go either back to
replenish the Fund or to the U.S. Treasury).

e Pendlties (to include civil penalties assessed to the
responsible parties).

The OSLTF is used to cover avariety of needs and provides

payment of the following:

e Removal costs (including costs of monitoring, removal
actions, and abating substantial threat) consistent with
the NCP.

e Costsincurred by the trustees for natural resource
damage assessments and developing and implementing
plans to restore, rehabilitate, replace, or acquire
equivalent natural resources consistent with the NCP.

e Claimsfor uncompensated removal costs consistent
with the NCP and for compensated damages.

e Federa administrative and operational costs, including
research and development.

To better address funding needs, the OSLTF has been
subdivided into an Emergency Fund and a Principal Fund.
The Emergency Fund ensures rapid and effective response
to ail spills without requiring further Congressional
appropriations. Through this portion of the OSLTF, up to
$50 million is provided each year to fund removal activities
and to initiate natural resource damage assessments. Money
available in the Emergency Fund also includes a carryover
from prior years. This portion of the OSLTF (the
Emergency Fund) may be used for the following removal
actions and costs/services:

Removal Actions:

e containing and removing oil from water and shorelines

e preventing or lessening oil pollution where thereisa
substantial threat of discharge

e taking other actions related to lessening the damage to
public health and welfare

Removal Costs/Services:

e contract services (for example, cleanup contractors and
administrative support to document removal actions)

e sdariesfor Government personnel not normally
available for oil-spill responses and for temporary
Government employees hired for the duration of the
spill response

e equipment used in removals

e chemical testing required to identify the type and source
of oil

e proper disposal of recovered oil and oily debris

The Principal Fund (exclusive of the Emergency Fund) can
be used to pay claims without further appropriation and may
be used for other actions when Congress appropriates the
funds. Such additional actions may include Federal
administrative, operational, and personnel costs; natural
resource damage assessments and restoration; and research
and devel opment.

On February 20, 1991, the National Pollution Funds Center
(NPFC) was commissioned to serve as fiduciary agent for
the OSLTF. Because the Federal On-Scene Coordinators
need funds immediately to respond directly to a spill or to
monitor responsible parties' actions, the NPFC established a
system to provide funds 24-hours aday. In addition to
dispersing funds for removal actions, the NPFC aso
administers the OSLTF by monitoring the use of funds, by
processing third-party claims submitted to the OSLTF, and
by pursuing cost recovery from responsible parties for
removal costs and damages paid by the OSLTF. Generaly,
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the owner or operator of the vessel or facility that isthe
source of adischarge or substantial threat of a discharge will
be liable for removal costs and damages resulting from an
oil-spill incident. Therefore, claimants first must seek
reimbursement from the responsible party or guarantor. If a
claimant is dissatisfied with the actions of the responsible
party/guarantor with respect to the claim, the claimant may
choose to litigate against the responsible party or submit the
claimtothe OSLTF. Claimsagainst the OSLTF for
removal costs must be submitted within 6 years after the
date of completion of all removal actions for the incident.
Claims for damages must be made within 3 years after the
date on which the injury and its connection with the incident
were reasonably discoverable or, in the case of natural
resource damages under Section 1002(b)(2)(A) of OPA (33
U.S.C. 2702(b)(2)(A)), the same timeframe as above or
within 3 years from the date of completion of the natural
resource damage assessment, whichever islater. The
controlling legal authority for OSLTF claims can be found
in OPA (33 U.S.C. 2701 et seq.) and that statute’s
implementing regulations at 33 C.F.R. 136.

2. Oil-Spill-Financial Responsibility

In addition to the establishment of the OSLTF, responsible
parties also must maintain oil-spill-financial responsibility
(OSFR) for removal costs and compensation damages. Title
| of OPA (33 U.S.C. 2701 et seq.), as amended by Section
1125 of the Coast Guard Authorization Act of 1996 (Pub. L.
104-324), provides at Section 1016 that parties responsible
for offshore facilities must establish and maintain OSFR for
those facilities according to methods determined acceptable
to the President. Section 1016 supersedes the OSFR
provisions of the OCSLA. The Executive Order (E.O.)
implementing OPA (E.O. 12777; October 18, 1991)
assigned the OSFR certification function to the U.S.
Department of the Interior (USDOI). The Secretary of the
Interior, in turn, delegated this function to the MMS.

To implement the authority of the OPA, the final rule on
Qil-Spill-Financial Responsibility for Offshore Facilities
was published on August 11, 1998, in the Federal Register
(63 FR42699). These regulations, administered by MMS
under 30 C.F.R. Parts 250 and 253 and became effective
October 13, 1998, establish new requirements for
demonstrating OSFR for removal costs and damages caused
by oil discharges and substantial threats of oil discharges
from oil and gas exploration and production facilities and
associated pipelines. Thisrule appliesto certain crude-oil
wells, production platforms, and pipelines located in the
OCS, State waters seaward of the line of ordinary low water
along that portion of the coast that isin direct contact with
the open sea, and certain coastal inland waters. Parties
responsible for offshore facilities must establish and
maintain OSFR for those facilities according to methods
determined acceptable to the President.
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These regulations replace the current OSFR regulation at 33
C.F.R. part 135, which was written to implement the
OCSLA. The OCSLA regulation islimited to facilities
located in the OCS and sets the amount of OSFR that must
be demonstrated by responsible parties at $35 million. The
new rule covers facilities in both the OCS and certain State
waters. It requires responsible parties to demonstrate as
much as $150 million in OSFR, if the MM S determines that
itisjustified by the risks from potential oil spillsfrom
covered offshore facilities (COF's).

The minimum amount of OSFR that must be demonstrated
is $35 million for COF’ s located in the OCS and $10
million for COF’ slocated in State waters. The regulation
provides an exemption for persons responsible for facilities
having a potential worst-case oil-spill discharge of 1,000
barrels or less, unless the risks posed by afacility justify a
lower threshold volume.

Also contained within the regulations are procedures for
filing claims for spill-related compensation. In most cases,
claims first must be presented to the responsible party that is
the source of the incident resulting in the claim or its
insurer, unless the United States issues notice that claims
should be presented to the Fund. Claimants may be
compensated for loss of subsistence use of natural resources.

F. STATE COMPENSATION FOR
DAMAGES OR POLLUTION

State of Alaska’s Oil and Hazardous Substance Release
Fund: The State of Alaska provides municipal impact
grants (when authorized under AS 29.60.510(b)(2)) from the
State’ s 0il- and hazardous-substance-release fund. This
fund is composed of two accounts: (1) the oil- and
hazardous-substance rel ease-prevention account, and (2) the
0il- and hazardous-substance rel ease-response account. The
primary purpose of the fund isto provide grants to affected
villages and municipalities to compensate for loss or
damages resulting from a release or threatened release of oil
or hazardous substances to subsistence resources and other
spill-related expenses. Claims for damage or loss by

subsi stence-resource users may not be paid from these
grants. Individuals must submit their claimsto the party
responsible for the loss or damage.

On January 5, 1996, pursuant to Section 1006(e) of the
OPA, the National Oceanic and Atmospheric
Administration (NOAA) promulgated regulations for the
assessment of natural resource damages resulting from a
discharge or substantial threat of a discharge of oil. These
final regulations, codified at 15 C.F.R. Part 990, were
published at 61 FR 440. The NOAA provides a damage
assessment process to develop a plan to restore the injured
natural resources and services and for the implementing or
funding of the plan by responsible parties. The NOAA aso
provides an administrative process to involve interested
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parties in the assessment, a range of assessment procedures
to identify and evaluate injuries to natural resources and
services, and a means to select restoration actions from a
reasonable range of alternatives.

The MMS Alaska OCS Region Reference Paper No. 83-1,
Federal and State Coastal Management Programs
(McCrea, 1983), incorporated here by reference, describes
the coastal management legislation and programs of both
the Federal Government and the State of Alaska. This paper
highlights sections particularly relevant to offshore oil and
gas development and briefly describes some of the effects of
the Alaska Native Claims Settlement Act and the Alaska
National Interest Lands Conservation Act on coastal
management.

Following the 1984 Memorandum of Understanding
between the Environmental Protection Agency (USEPA)
and the USDOI concerning the coordination of NPDES
permit issuance with the OCS ail and gas lease program, the
MMS Alaska OCS Region and the USEPA, Region 10
entered into a Cooperating Agency Agreement to prepare
environmental impact statements for oil and gas exploration
and development and production activities on the Alaskan
OCS. Section 402 of the Clean Water Act authorizes the
USEPA to issue NPDES permits to regulate discharges to
waters of the United States, including the territorial seas,
contiguous zone, and oceans. The NPDES permits for OCS
oil and gas facilities many contain effluent limitations
developed pursuant to sections of the Clean Water Act,
including Sections 301, 302, 306, 307, and 403. Under the
offshore subcategory of the Clean Water Act, the USEPA
may have responsibilities under the NEPA for permits
issued to new sources (Sec. 306 of the Clean Water Act)
that overlap those of MMS. The USEPA’s primary rolein
the Cooperating Agency Agreement isto provide expertise
in those fields specifically under its mandate.

In conjunction with the issuance of an NPDES permit, the
USEPA isresponsible for publishing an Ocean Discharge
Criteria Evaluation (ODCE), which evaluates the impacts of
waste discharges proposed for oil and gas projects. The
purpose of the ODCE isto demonstrate whether or not a
particular discharge will cause unreasonable degradation to
the marine environment.

G. INDIAN TRUST RESOURCES

The USDOI and the MM S are responsible for ensuring that
trust resources of federally recognized Indian Tribes and
their members that may be affected by these project
activities are identified, cared for, and protected. No
significant impacts were identified during the EI'S scoping
process. Native alotmentsin the project area are discussed
in Section [11.C.3.i(3).
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H. ENVIRONMENTAL JUSTICE

Executive Order 12898 requires that Federal agencies
identify and address disproportionately high and adverse
human health and environmental effects of its actions on
minority and low income populations. The principal goal of
the Executive Order isto promote fair treatment of
minorities and the poor, so that no group of people bears an
unegual share of environmental or health impacts from
Federal actions. The Native Alaskan (Inupiat) population, a
minority group, is predominant in the North Slope Borough
and may be affected by the Liberty Project’s construction
and production. The culture of thisindigenous population is
closely tied to the environment and subsistence use.

Scoping meetings were held in the North Slope Native
communities of Barrow, Nuigsut, and Kaktovik to solicit
information from residents who may be affected by the
Liberty Project’s construction and production on what they
felt should be addressed in the EIS. Trandators were
available at these meetings to communicate information in
both Inupiaq and English. Followup meetings were held in
these same communities by MMS to present the summary
results of scoping (issues and alternatives) that would be
highlighted in the EIS. See the Scoping Report in Appendix
E for more information.

A Participating Agency Agreement was signed in early
1998, which established a working relationship between the
North Slope Borough and MMS in the preparation of the
EIS. By thisagreement, the Borough agreed to fully
participatein all phases of the EIS preparation, including
collecting indigenous (traditional) knowledge, developing
project aternatives, and identifying and reviewing analyses
of impactsin the EIS.

The environmental justice concerns raised during scoping
are covered in this EIS in the sections analyzing the effects
on Subsistence-Harvest Patterns, Sociocultural Systems, and
marine mammals (see Sec. I11.C.3.i(6) for adiscussion of
environmental justice). The analysesin these sections
incorporate “traditional knowledge” of the Inupiat people of
the North Slope communities of Barrow, Nuigsut, and
Kaktovik, along with Western scientific knowledge.
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Table B-1 Permits and Approvals Required for Liberty Development

Agency

Permit/Approval

Activity/Comments

Federal Agencies

Federal Agencies

NEPA Compliance

NEPA review required before Federal permits can be issued

U.S. Army Corps of Engineers
(COE)

Section 10 (Rivers and Harbors Act)

Island and pipeline construction; barge camp facility

COE

Section 404 (Clean Water Act)

Pipeline backfill in State waters and onshore; onshore pad
construction; fill placed for mine site development and
rehabilitation

U.S. Environmental Protection

NPDES Individual

Point wastewater discharges

Agency (USEPA)
USEPA NPDES (General Storm water, Storm water drainage-onshore construction and operations
Construction/Industrial Activity)
COE/USEPA Section 103 (Marine Protection, Transport of dredged material for the purpose of dumping it
Research, and Sanctuaries Act) into ocean waters
MMS Development and Production Plan Construction, drilling, and operations
MMS Right of use and easement grants Construct and maintain lease platforms, artificial islands, all
installations, and other devices used for conducting
exploration, development, and production activities or other
operations related to such activities in/or on Federal waters
(i.e., pipelines, pipeline rights-of way, platforms, etc.)
MMS Permit to Drill All wells, including waste injection well
USEPA Part 55 Air Permit Emissions from island construction, construction and

operation, including vessel traffic

National Marine Fisheries Service
(NMFS)

Incidental Harassment of Marine
Mammals (whales and seals)

Marine construction

NMFS

Letter of Authorization for Incidental
Take of Marine Mammals (whales and
seals)

Construction and operations

Fish and Wildlife Service

Letter of Authorization for Incidental
Take of Marine Mammals (polar bears
and the Pacific walrus)

Construction and operations

U.S. Coast Guard

Oil Discharge Prevention and
Contingency Plan

Construction, drilling, operations (fuel transfer)

State Agencies

Dept. of Natural Resources
(DNR), State Pipeline
Coordinator’s Office

Right-of-Way Lease

Pipeline construction and operations in State waters and lands

DNR, Division of Lands

Material Sales Contract

Gravel mining and purchase

DNR, Division of Lands

Miscellaneous Land Use (ice roads)

Construction and operations

Department of Environmental
Conservation (DEC)

Oil Discharge Prevention and
Contingency Plan

Pipeline operations

DEC

Section 401 Water Quality Certification

All construction under COE Section 404 permit (certification)

DEC

Request for Temporary Water Quality
Variance

Construction activities in marine waters

Department of Fish and Game

Title 16 Fish Habitat

Mine site development

Division of Governmental
Coordination

Coastal Zone Consistency

Construction and operations (certification on all Federal and
State permits)

Local Agencies

North Slope Borough

Rezoning-Conservation District to
Resource Development District

Construction and operations

A. Overview B. Mitigating Measures/Stipulations C. Statutory Laws

D. Regulations

E. Federal Compensation for Damages




Appendix B. OVERVIEW OF LAWS, REGULATIONS, AND RULES

Table B-2 Time Periods and Lease Blocks in Which Stipulation 4 (Bowhead Whale Monitoring) Applies

Official Protraction Diagram

Blocks

Spring Migration Area, April 1 through June 15

NR 05-01, Dease Inlet

6004-6011, 6054—-6061, 6104-6111, 6154-6167, 6204-6220, 6254-6270, 6304-6321,
6354-6371, 64046423, 6454-6473, 6504—-6523, 6554—6573, 6604-6623, 66546673,
6717-6723

NR 05-02, Harrison Bay North

6401-6404, 6451-6454, 6501-6506, 6551-6556, 66016612, 6651-6662, 6701-6716

Central Fall Migration Area, September 1 through October 31

NR 05-01, Dease Inlet

6704-6716, 6754—-6773, 6804-6823, 68566873, 6908-6923, 6960-6973, 7011-7023,
7062-7073, 7112-7123

NR 05-03, Teshekpuk

6015-6024, 6067-6072

NR 05-02, Harrison Bay North

6751-6766, 6801-6818, 68516868, 6901-6923, 6951-6973, 7001-7023, 7051-7073,
7101-7123

NR 05-04, Harrison Bay

6001-6023, 6052—6073, 61056123, 61576173, 6208-6223, 6258—-6274, 63096324,
6360-6374, 6410-6424, 6461-6471, 6512-6519, 6562-6566, 66136614

NR 06-01, Beechey Point North

6901, 6951, 7001, 7051-7062, 7101-7113

NR 06-03, Beechey Point

6002-6014, 6052-6064, 6102—6114, 6152-6169, 6202-6220, 6251-6274, 6301-6324,
6351-6374, 6401-6424, 6456—6474, 6509-6524, 6568-6574, 6618-6624, 6671-6674,
6723-6724, 6773

NR 06-04, Flaxman Island

6301-6303, 6351-6359, 64016409, 6451-6459, 6501-6509, 6551-6559, 6601-6609,
6651-6659, 6701-6709, 6751-6759, 68026809, 6856—6859

Eastern Fall Migration, August 1 through October 31

NR 06-04, Flaxman Island

63606364, 64106424, 6460-6474, 65106524, 6560-6574, 6610-6624, 6660—6674,
6710-6724, 6760-6774, 6810-6824, 6860—-6874, 6910-6924, 6961-6974, 7013-7022,
7066-7070, 7118-7119

NR 07-03, Barter Island

6401-6405, 6451-6455, 6501-6505, 6551-6555, 6601-6605, 6651-6655, 6701-6705,
67516755, 6801-6805, 68516855, 6901-6905

B-13

F. State Compensation for Damages G. Indian Trust Resources H. Environmental Justice
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UNITED STATES DERPARTMENT OF COMMERCE
National Oceanic and Atmosphearic Administration
NATIONAL MARINE FISHERIES SERVICE

Silver Spring. MD 20810

DEC | 2 200!

Lucy Querques Denett
Director

Of fshore Minerals Management
Minerals Management Service
Washington, D.C. 20240

Dear Ms. Denett:

This document transmits the National Marine Fisheries
Service’s (NMFS) biological opinion based on our review of
the proposed Liberty project in the U.8. Beaufort Sea off
Alaska's north coast, and its effects on the bowhead whale
in accordance with section 7 of the Endangered Species Act
of 1973, as amended (16 U.S.C. 1531 et seqg.). Through
informal consultation, our agencies had determined that
bowhead whales are the only listed species, for which NMFS
bears responsibility, that would be adversely affected by
this work. No designated critical habitat occurs in the
area that may be affected by the proposed Liberty project.

The Minerals Management Service {(MMS) initiated section 7
consultation on the Liberty project on February 19, 1998, by
requesting information on endangered and threatened species
and critical habitat. NMFS received your request for formal
consultation on March 2, 2001. This biological opinion is
based on information provided in your February 26, 2001,
biclogical assessment, the January 2001 draft Environmental
Impact Statement on the proposed Liberty project, and other
sources of information. A complete administrative record of
this consultation is on file at the Anchorage field office
of NMFS.

After reviewing the relevant information available on the
biclogy and ecology of bowhead whales in the action area and
the direct and indirect effects of the proposed Liberty
project, NMFS concludes that the proposed project is not
likely to jeopardize the continuved existence of the bowhead
whale. To formulate this opinion, NMFS used the best
available information, including information provided by

@ Prinied on Revycled Paper




MMS, recent research on the effects of oil and gas
activities on the bowhead whale, and the traditional
knowledge of Native hunters and the Inupiat along Alaska’s
north slope. Conservation recommendations are provided with
the opinion which are intended to improve our understanding
of the impacts of oil and gas activities on the bowhead
whale, as well as to minimize or mitigate adverse effects.

An Incidental Take Statement (ITS) is necessary to exempt
MMS and the applicant from the prohibitions of section 9 of
the ESA. An ITS can be issued only after the applicant has
received authorization under section 105 of the Marine
Mammal Protection Act. When that permitting is completed,
we will amend this opinion by including the ITS.

Sincerely,

awd G1h
me{mles

Director,
Office of Protected Resources



ENDANGERED SPECIES ACT SECTION 7 CONSULTATION

BIOLOGICAL OPINION
Action Agency: Department of the Interior, Minerals Management
Service
Activity: Construction and Operation of the Liberty Oil

Production Island
[Consultation No. F/AKR/2001/00859]

Consulting Agency: National Marine Fisheries Service, Alaska
Region, Office of Protected Resources

Aproved by: /s/
Date: December 12, 2001

This document represents National Marine Fisheries Service’s biological opinion
(Opinion) on the Minerals Management Service’s (MMS) proposed approval of a
development and production plan for the construction and operation of the Liberty
project in the U.S. Beaufort Sea off Alaska’s north coast and its effects on the
endangered bowhead whale Balaena mysticetus in accordance with section 7 of the
Endangered Species Act of 1973, as amended (ESA) (16 U.S.C. 1531 et seq.). Formal
section 7 consultation 4ith the ?79t{S was initiated on March 2. 2001,

This Opinion is based on information provided by the MMS in their/Draft environmental
Impact Statement (DEIS) on the Liberty Development and Production Plan released in
January 2001, the biological assessment dated February 26. 2001, Recent research on the
effects of oil and gas activities an the bowhead whale, traditional knowledge of Native
hunters and the Inupiat along Alaska’s north slope, and other sources of information. A
complete administrative record of this consultation is on file at the NMFS Alaska
Regional Office, Office Protected Resources, Anchorage, Alaska [Consultation No.
F/AKR/2001/008893.

Consuitation History

The Minerals Management Service (MMS) initiated Endangered Species Act (ESA)
section 7 on the Liberty project on February 19, 1998.which it requested information on
endangered and threatened species and critical habitat in the area affected by the
proposal NMFS’ Office of Protected Resources, Alaska Regional Office, subsequently
responded to this request. On February 26, 2001, the MMS submitted a biological



assessment to NMFS’ Alaska Regional Office and requested fonmal consultation. Formal
section 7 consultation was initiated on the Liberty Project on March 2, 2001.

Under section 7 of the ESA, NMFS has prepared this biological opinion to evaluate the
impacts of the Liberty project on the endangered bowhead whale, and to determine
whether activities associated with the Liberty project are likely to jeopardize its
continued existence. This biological opinion incorporates much of the information
presented within the biological evaluation prepared by MMS as well as pertinent research
on the bowhead whale and matters related to oil development. Traditional knowledge and
the observations of Inupiat hunters are presented. This knowledge contributes, along
with westem science, to a more complete understanding of these issues. A reasonable
assessment of potential effects can only be made by considering both these systems of
knowledge.

I. Description of the Proposed Action

British Petroleum Exploration, Alaska (BPXAY), proposes to develop and produce oil and
gas from the Liberty oil field and has applied to the Minerals Management Service
(MMS) for approval of the Liberty Development and Production Plan. The Liberty
Prospect is in Federal Outer Continental Shelf (OCS) waters of Foggy Island Bay in the
Beaufort Sea northeast of Prudhoe Bay’s oil fields. In January 2001, the MMS released a
draft Environmental Impact Statement (DEIS) for the proposed development (USDOI,
MMS 2001). A complete description of the proposed project can be found in this DEIS,
incorporated here by reference. The MMS also prepared a biological evaluation of the
Liberty project which addressed the effects of this project on threatened and endangered
species. :

If approved, the Liberty Project would be a self-contained oil production operation with
full processing facilities on a 22.4-acre man-made gravel island. A buried sub-sea
pipeline would connect the island with the Trans Alaska Pipeline System at Prudhoe Bay,
Alaska. Liberty Island would be located in Foggy Island Bay in 22 feet of water. Ice
roads would be built through the life of the project to provide vehicle access to the island
during solid-ice conditions. While ths island is constructed (starting in December of
Year | and continuing through project startup in November of Year 3), offshore and
onshore ice roads will provide access to the island and pipeline during construction in the
winter. Up to 400 round trips over these roads are expected to occur every day while the
island is constructed and 400 round trips each winter while drilling in underway. After
dnlling, the number of trips would drop to 100 each winter season.

Helicopters, barges or supply boats, and vehicles using ice roads would transport
personnel, material, diesel fuel, and facilities to Liberty Island. Seagoing barges would
carry large modules and other supplies and equipment from Southcentral Alaska.

The majority of waste generated during construction and developmental drilling would
be drill cuttings and spent muds. Some waste also would be generated during operations
from well-workover activities. These drilling fluids would be disposed of through onsite
injection into the disposal well or would be transported offsite to permitted disposal

2



wells, BPXA proposes zero discharge of drilling waste to lessen discharges into the
Beaufort Sea.

BPXA estimates that the target reservoir may contain 120 million barrels of recoverable
oil. Production is expected to continue for about 15 years.

Following depletion of the field, wells would be plugged and abandoned, and production
and other surface facilitics removed. Disposition of the subsea pipeline would be based
on an evaluation of the impacts of the options at the time of abandonment. Ata
minimum, the portion of the pipeline contained in the island would be removed. Based
on the conditions at the time, including relevant permit stipulations, laws, regulations,
and policies, BPXA would develop a detailed abandonment plan for agency review and
approval. A likely scenario for island abandonment would involve removing island
facilities and slope protection, including gravel-filled bags, and allowing the island to
erode naturally. The onshore portion of the pipeline, the vertical support members, and
other surface equipment would be removed. Abandonment of the landfall and Badami
tic-in gravel pads would be determined at that time. Because plans for abandonment
remain to be determined, additional section 7 consultation will be necessary for this
related action. Additional details on specific aspects of the proposed development and
production activities are given below and in the Liberty Development and Production
Plan Draft EIS.

Proposed Activities

Major features associated with the development and operation of the Liberty project
include:

. construction of a gravel island in 22 feet of water during the second year of
development. :

. construction of ice roads between the mainland and the island site.

. movement of infrastructure and process modules via sealifts to the island in
July/August of Year 2 and Year 3, respectively.

. construction of a 12-inch oil pipeline in Year 3, to be buried in a trench from the

island to an onshore landfall. The total pipeline length would be approximately
6.1 miles, with about 4.6 miles offshore.

. development drilling from the first quarter of Year 3 to the first quarter of Year 5.

. start production in Year 4; the economic field life currently is estimated to be
approximately 15 years. Average peak production would be 65,000 barrels per
day.

Action Area

The action area for this Biological Opinion is the Alaskan Beaufort Sea, extending from
Point Barrow to Demarcation Point and from the Alaska coastline to the edge of the
continental shelf. NMFS expects the direct and indirect effects of this action on the
endangered bowhead whale to be confined to the action area. Although additional,
indirect effects of the proposed action may extend beyond this action area, such as
possible effects associated with vessel traffic from the port of Valdez and to ports
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receiving petroleumn transported from Valdez, we do not believe we would be able to
meaningfuily measure, detect, or evaluate these effects. As such, those effects are
considered “insignificant effects” (as defined in the Interagency Handbook on Section 7
Consultations; NMFS/FWS 1998) and, consequently, will not be included in the action
area for the proposed action.

I1. Status of Listed Species and Designated Critical Habitat (rangewide)

The MMS biological assessment considered the potential effects of the Liberty project on
various species listed or proposed for listing under the ESA. That assessment concluded
(for those species for which the NMFS bears responsibility) that the Liberty project was
not likely to adversely affect any listed species or critical habitat other than the bowhead
whale. Species which MMS determined were not likely to be adversely affected by
activities associated with the Liberty project include the Steller sea lion, Upper Columbia
River Spring-run chinook salmon, Central Valley California Spring-run chinock salmon,
California coastal chinook salmon, Central Valley fail/late-run chinook salmon, Puget
Sound chinook salmon, Lower Columbia River chinook salmon, Columbia River chum
salmon, Hood Canal summer-run chum salmon, Oregon coast coho salmon, Lower
Columbia River/ chinook salmon, Puget Sound/Strait of Georgia coho salmon, Central
Califomnia coast coho salmon, Ozette Lake Sockeye salmon, Lower Columbia River
steelhead, California Central Valley steelhead, South-Central California Coast steelhead,
Southemn California steethead, Central Califormia Coast steethead, Middle Columbia '
River steelhead, Northern California steelhead, and white abalone. These species occur
in the Gulf of Alaska and/or North Pacific Ocean and were included in MMS’ biological
assessment because of the secondary impacts of the Liberty project; specifically marine
shipment of Liberty crude oil from Valdez, Alaska to southern ports. MMS determined
that these species were unlikely to be adversely affected by oil produced at Liberty and
transported by tanker to ports on the U.S. west coast or in the Far East. Their
determination was based on the reasoning that oil produced from the Liberty project
represents a small proportion (1%) of past, present, and reasonably foresecable future
production from the North Slope and the Beaufort Sea and about 1% of potential tanker
spills for oil transported by tanker from Valdez. If a spili did occur, MMS determined
that it would be unlikely that the above named above named species along transportation
routes would be adversely affected. Previous studies show that the chance of one or
more spills occurring and contacting land along the U.S. coast adjacent to the Trans-
Alaska Pipeline System tanker route is less than or equal to 3% (LaBelle et al., 1996).
Based on the combined probabilities which account for the percentage of Liberty crude
aboard a vessel, the chance of a spill occurring, and the chance of that spill reaching any
of these species is small, MMS determined that potential impacts should be considered as
discountable effects under the ESA.

NMFS has reviewed the information in MMS” biological assessment in support of their
determination that the above named species are not likely to be adversely affected by the
proposed approval of the Liberty Development and Production Plan. Based on this
review, and other sources of information, NMFS concurs that Steller sea lions, Upper
Columbia River Spring-run chinook salmon, Central Valley California Spring-run
chinook salmon, California coastal chinook salmon, Central Valley fall/late-run chinook
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salmon, Puget Sound chinook salmon, Lower Columbia River chinook salmon, Columbia
River chum salmon, Hood Canal summer-run chum salmon, Oregon coast coho salmon,
Lower Columbia River/ chinook salmon, Puget Sound/Strait of Georgia coho salmon,
Central California coast coho salmon, Ozette Lake Sockeye salmon, Lower Columbia
River steelhead, California Central Valley steelhead, South-Central California Coast
steelhead, Southem California steelhead, Central California Coast steelhead, Middle
Columbia River steclhead, Northern California steelhead, and white abalone may be
affected, but are not likely to be adversely affected by activities associated with the -
development and production of the Liberty Project. Our concurrence is based on our
belief that we would not be able to meaningfully measure, detect, or evaluate indirect
effects associated with the shipping activities. Since the potentiat for a spill occurring
during shipping of Liberty crude is small and unlikely to occur, we anticipate that effects
to listed species associated with the shipping of Liberty crude to be “insignificant” (as
defined in the Interagency Handbook on Section 7 Consultations; NMFS/FWS 1998).

NMFS concurs that the only threatened or endangered species under its jurisdiction
which may be adversely affected by the proposed Liberty development within the action
area is the endangered bowhead whale (Balaena mysticetus). Although NMFS is
currently evaluating a petition to designate portions of the Beaufort Sea as critical habitat
for this species (FR Vol 66, No. 99), critical habitat for this species has not been
designated or proposed within the action area.

Status and distribution of Bowhead Whales

The bowhead whale was historically found in all arctic waters of the northern
hemisphere. Five stocks are currently recognized by the International Whaling
Commission (IWC, 1992:27). Three of these stocks are found in the North Atlantic and

- two in the North Pacific, some or all of which may be reproductively isolated (Shelden
and Rugh, 1995). The Spitsbergen stock is found in the North Atlantic east of Greenland
in the Greenland, Kara, and Barents Seas. Thought to have been the most numerous of
bowhead stocks (Woodby and Botkin, 1993 estimate the unexploited stock at 24,000
animals), the Spitsbergen bowhead is now severely depieted, possibly in the tens of
animals (Shelden and Rugh, 1995).

The Davis Strait stock is found in Davis Strait, Baffin Bay, and along the Canadian
Arctic Archipelago. This stock is separated from the Bering Sea stock by the heavy ice
found along the Northwest passage (Moore and Reeves, 1993). The stock was estimated
to have originally numbered over 11,700 (Woodby and Botkin, 1993) but was
significantly reduced by commercial whaling between 1719 and 1915. The stock is today
estimated at 350 animals (Zeh et al., 1993) and recovery is described as “at best, -
exceedingly slow” (Davis and Koski, 1980). Canadian Inuit have recently expressed
interest in resuming subsistence hunting of this stock, although the Intemational Whaling
Commission (IWC) has not acted on this request.

The Hudson Bay stock is differentiated from the Davis Strait stock by their summer
distribution, rather than genetic or morphological differences (Reeves et al,, 1983;
Reeves and Mitchell, 1990). No reliable estimate exists for this stock, however Mitchell
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(1977) places a conservative estimate at 100 or less. More recently, estimates of 256-
284 whales have been presented for the number of whales within Foxe Basin (Cosens et
al. 1997). There has been no appreciable recovery within this stock.

The Okhotsk Sea stock occurs in the North Pacific off the western coast of Siberia near
the Kamchatka Peninsula. The pre-exploitation size of this stock may have been 3,000 to
6,500 animals (Shelden and Rugh, 1995), and may now number somewhere in the 300-
400 range, although reliable population estimates are not currently available. It is
possible this stock has mixed with the Bering Sea stock, although the available evidence
indicates the two stocks are essentially separate (Moore and Reeves, 1993).

The Bering Sea stock of the bowhead whale is the only listed species under the
jurisdiction of the National Marine Fisheries Service which is known to occur in the
action arca and which is likely to be adversely affected by the proposed Liberty project.
There is no designated critical habitat in the action area. The bowhead whale was listed
as a Federal endangered species on June 2, 1970 (35 FR 8495). The Bering Sea stock of
bowhead is hunted by native Alaskans of the Alaskan Beaufort Sea coast for subsistence.
In 1964, the IWC began to regulate commercial whaling worldwide (Bums et al.,
1993:7). The bowhead gained further protection when the ESA and the Convention on
International Trade in Endangered Species of wild flora and fauna were passed in 1973.
Since 1978, the IWC has imposed a quota on the number of bowheads landed and/or
struck by Alaskan patives. The IWC recently allocated the subsistence take of bowheads
from the Alaska stock, establishing a 5-year block quota of 280 whales landed. For each
of the years 1998-2002, the number of bowheads struck may not exceed 67, except that
certain unused quotas may be carried over to subsequent years. Additionally, an annual
quota of five bowheads has been granted to the Russian Federation for the Natives of
Chukotka.

The Bering Sea stock of bowhead whales was reduced greatly by commercial whaling in
the late 19th and early 20th centuries, from an estimated original population of 10,400 to
23,000 (Woodby and Botkin, 1993:403) to a few thousand by about 1910. Whales taken
by commercial whaling in the Bering Sea may have been representatives of a population
that did not migrate (Bockstoce and Botkin, 1983; Bockstoce, 1986). Shore-based visual
surveys conducted at Point Barrow from 1978 through 1983 yielded a population
estimate for that period of about 3,500 to 5,300 animals (Zeh et al., 1993:479). The IWC
Scientific Committee now recognizes the current population estimate to be 7,992 whales
(95% C.1.: 6,900-9,200) (TWC, 1995). A refined and larger sample of acoustic data from
1993 has resulited in an estimate of 8,200 animals, and is considered a better estimate for
this stock (IWC, 1996). An annual rate of increase of 3.1% was computed for the Bering
Sea stock.

Bowhead whales are seasonal and transient in the western Beaufort Sea, migrating from
west to east in spring and back in fall. Most of the population winters along the ice front
and in polynyas (irregular areas of open water) of the central and western Bering Sea
(Moore and Reeves, 1993:410). About April or May, whales begin moving north past St.
Lawrence Island and through Bering Strait into the southemn Chukchi Sea, then north -
through nearshore lead systems to Point Barrow (Moore and Reeves, 1993:336). Some
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bowhead whales also move north along the Chukotka coast of Russia. Behavior and
timing are fairly consistent with bowheads passing Point Barrow in several "pulses:” the
first between late Apri) and early May, a second about mid-May, and a third from late
May through early June (Moore and Reeves, 1993:337; A. Brower in USDO], 1986:49;
B. Rexford in MBC, 1997:80). Whaling crews have observed that the migrating whales
appear to have ‘scouts’ which check ice conditions in advance of the main migration (C.
Nageak in NSB 1981:296; W. Bodfish in NSB, 1981:297; L. Kingik in NSB, 1981:297).
Whaling crews also have noticed that not all bowhead whales migrate into the Chukchi or
Canadian Beaufort Seas, but that some bowheads remain near Barrow in summer (H.
Brower, Jr. in USDOL MMS, 1995:40).

Most whales move eastward from Point Barrow through offshore lead systems of the
central Beaufort Sea (W. Bodfish in NSB, 1981:295). They appear in leads offshore of
the Alaskan Beaufort Sea by early May (W. Bodfish in NSB, 1981:295), but apparently
do not stop along the spring migration route (V. Nauwigewauk in NSB, 1981:295; A,
QOenga in NSB, 1980:182). However, Shelden and Rugh (1995:13) report some whales

. feed opportunistically during spring migration, and that the lead systern may serve as an
important feeding area when oceanographic conditions are favorable. The bowheads
armive in the Canadian Beaufort Sea from about mid-May through mid-June (Moore and
Reeves, 1993:314). During migration, bowheads may swim under the ice for several
miles, and can break through relatively thin ice (approximately 7 inches {18 cm] thick),
to breathe (George et al., 1989:26). It is possible that bowheads use ambient light cues
and possibly echos from their calls to navigate under ice and to distinguish thin ice from
thick, multi-year floes (MMS, 1995). The spring migration ends at Herschel Island in the
Canadian Beaufort Sea (V. Nauwigewauk in NSB, 1981:295).

Most of the bowhead population is concentrated in the Canadian Beaufort Sea between
Herschel Island and Amundsen Gulf during summer (Moore and Reeves, 1993:319).
Whales begin moving back westward between late August and early October
(Richardson et al., 1987:469-471; Miller et al., 1996:18; I. Akootchook in USDOI, MMS,
1995:12). The fall migration, extending into late October some years (Moore and Clarke,
1992:29), also seems to occur in pulses, although the pattemn is not as clear as in the
spring migration (Ljungblad et al., 1987:53-54; Treacy, 1988:39, 1989:15-35, 1990:13-
35; Moore and Reeves, 1993:342). These pulses may constitute age segregations with
smaller whales migrating earher, followed by larger adults and females with young. The
first pulse has been observed to consist of hundreds of bowheads in schools like fish (T.
Napageak - Pers. Comm., Nuigsut Whaling Captains Meeting, August 13, 1996:23).
These whales are not accompanied by calves (J. Tukle in USDOL, MMS, 1986:21). The
second pulse is thought to consist of females with calves (J. Tukle in USDO], MMS,
1986:20; T. Napageak - Pers. Comm., Nuigsut Whaling Captains Meeting, August 13,
1996:22). Fall migration generally occurs south of the pack ice and closer inshore than
the spring migration (Moore and Reeves, 1993:342). Bowhead whales apparently take
their time returning westward during the fall migration, sometimes barely moving at all,
with some localities being used as staging areas due to abundant food resources or for
social reasons (W. Bodfish in NSB, 1981:296; S. Akootchook in USDOI, MMS,
1995:18).



Fall surveys show that the median water depth at bowhead whale sightings (1982-1995)
between 141°W to 146°'W longitudes is 138 ft (42 m} (Treacy, 1991:53, 1992:55,
1994:65, 1996:55). During fall migration, whales are found close inshore cast of Barter
Istand and from Cape Halkett to Point Barrow (Moore and Reeves, 1993:335), generally
in water depths less than 164 ft (50 m) (Treacy, 1991:49-53; 1992:55; 1594:65).
Bowheads take about 2 days to travel from Kaktovik to Cross Island, reaching the
Prudhoe Bay area by late September (T. Napageak - Pers. Comm., Nuigsut Whaling
Captains Meeting, August 13, 1996:23; A. Oenga in NSB, 1980:182). From Cross Island
it takes the whales another 5 days to reach Point Barrow (T. Napageak - Pers. Comm.,
Nuigsut Whaling Captains Meeting, August 13, 1996:22). Inupiat believe that whales
follow the ocean currents carrying food organisms. If the currents go close to Cross
Island, whales migrate near there (T. Napageak - Pers. Comm., Nuigsut Whaling
Captains Meeting, August 13, 1996:13). In the region immediately east of the project
area, bowheads reportedly trave! on the inshore side of Cross Island (V. Nageak in
Shapiro and Metzner, 1979:A-11-23).

Whales have also been reported inside the barrier islands near Cross Island practically
every year and have been observed between Seal Island and West Dock (F. Long, Jr. -
Pers. Comm., Nuigsut Whaling Captains Meeting, August 13, 1996:14-15). Duning years
when fall storms push ice up against the barrier islands in the Beaufort Sea, bowheads
may migrate on the shoreward (lagoon) side of Cross Island, the Midway Islands, and No
Name Island. Also, crews looked for whales inside the barrier islands during the years of
commercial whaling (T. Brower, Sr., in NSB, 1980:107). However, aerial surveys from
1980 to 1995 have not documented that bowheads migrate inshore of Cross Island
(Miller et al., 1996:3-12).

Bowhead whales may swim very close to shore on some occasions (Rexford, 1996; I
Akootchook in USDOI, MMS, 1979:6). Bowheads have been observed feeding not more
than 1,500 ft (457 m) offshore in about 15 to 20 ft (4.6 to 6 m) of water (A. Brower in
USDOI, MMS, 1979:6; H. Rexford in USDOIL, MMS, 1979:16). Smaller whales may
swim in water depths of 14 to 18 ft (4.3 to 5.5 m) (T. Brower in NSB, 1980:107). Inupiat
whaling crews have noticed that whale migration appears to be influenced by wind
patterns, moving when winds start up and stopping when they are slow (P. Tukle in
USDOI, MMS, 1986:24). From Point Barrow, whales migrate back southward through
the Chukchi Sea to wintering grounds in the Bering Sea (Moore and Clarke, 1992:31-32).

Fall surveys conducted in the Northstar project area (near Cross Island) from 1979
through 1995 recorded the occurrence of bowheads from the barrier islands to about 75
miles (120 km) offshore, with most sighted 6.2 to 37.2 miles (10 to 60 km) offshore in
water depths of 33 to 328 ft (10 to 100 m) (Miller et al., 1996:14-33). In general,
bowhead whales seemed to migrate closer to shore in light ice years and farther offshore
in heavy ice years, with distributions peaking at 19 to 25 miles (30 to 40 km) and 37 to
43.5 miles (60 to 70 km), respectively (Miller et al., 1996:35). From 1979 to 1986,
Ljungblad et al., (1987:136-137) observed that fall migration extended over a longer
peried, and sxghtmg rates were larger and peaked later in the season in years of light i ice
cover compared to years of heavy ice cover (Moore and Reeves, 1993:342),



It is difficult to survey spring-migrating bowhead whales effectively, because usually no
well defined lead system is present east of the Colville River (Moore and Reeves,
1993:319). Therefore, only occasional observations of bowhead whales have been made
during spring, usually in small cracks or holes (Moore and Reeves, 1993:317). However,
the spring lead system is generally north of the Liberty project area.

In contrast, fall migration routes in the Beaufort Sea have been reasonably well
documented. Aenal surveys conducted by MMS across the Beaufort Sea during fall
migration suggest that bowhead whales only seldom migrate through or near the project
area, Inupiat whalers question the results of aerial censuses of bowhead whales
conducted by MMS in the Beaufort Sea. For example, whaling crews sighted 23
bowheads in the Kaktovik region during the fall of 1983 in contrast to 5 whales sighted
by MMS aircraft (J. George in USDOI, MMS, 1983:58-59).

Little is known regarding age at sexual maturity or mating behavior and timing for
bowheads. It is assumed that mating takes place in late winter and spring (Koski et al.,
1993:248), perhaps continuing through the spring migration (Koski et al., 1993:228).
Most calves are born from April through early June during the spring migration, with a
few calves born as early as March and as late as August (Koski et al., 1993:250). Calves
are about 13 to 15 ft (4 to 4.5 m) at birth and reach 42 to 66 ft (13 to 20 m) as adults.
Females produce a single calf, probably every 3 to 4 years (Koski et al., 1993:254).

Bowheads are filter-feeders, sieving prey from the water by means of baleen fibers in
their mouth. They feed almost exclusively on zooplankton from the water column, with
primary prey consisting of copepods (54%) and euphausiids (42%), as indicated from
stomach analyses of whales taken in the Alaskan Beaufort Sea (Lowry, 1993:201-238).
Other prey include mysids, hyperiid and gammarid amphipods, other pelagic
invertebrates, and small fish. Bowheads feed heavily in the Canadian Beaufort Sea and
Amundsen Gulf area during summer and fall migration through the Alaskan Beaufort Sea
(Alaska Clean Seas, 1983:27, Ljungblad et al., 1987:53; Lowry, 1993:222). In surveys
conducted from 1979 through 1987, concentrations of feeding bowheads were observed
east of Point Barrow and just north of Harrison Bay (Ljungblad et al., 1987:53).
Observations of feeding bowheads in 1998 found the whales feed primarily along the
Alaskan coast near Kaktovik, but that feeding locations vary among years (Richardson
and Thomson, 1999). Most feeding observed during studies in the eastern Beaufort Sea
occurred over the continental shelf, often in the inner shelf (ibid). However, a study on
the importance of the eastern Beaufort Sea to feeding Bowhead whales indicated that, for
this stock, food resources consumed there did not contribute significantly to the whales’
annual energy needs (Richardson, 1987). The Science Advisory Committee of the North
Slope Borough found numerous and significant deficiencies, in this study, and rejected
the finding that the study area was unimportant as a feeding area for bowhead whales.
Additional research on the importance of the eastern Beaufort as feeding habitat is
currently being done by the Minerals Management Service. Carbon isotope analysis of
bowhead baieen has indicated that a significant amount of feeding may occur in
wintening areas of the Chukchi and Bering Seas (Schell et al., 1987; Schell, 1998). The
barrier 1slands all along the Beaufort Sea coast are considered by local residents an



important resource to the bowhead whale for use as staging and feeding areas (M.
Pederson in USACE, 1996:51).

The summer distribution of bowheads within the Beaufort Sea is determined primarily by
prey density and distribution, which in turn are responsive to variable current and
upwelling patterns (LGL and Greene ridge. 1987:2-3). Sub-adult bowheads were
observed to feed in water depths less than 164 ft (50 m) in the Canadian Beaufort Sea
(Richardson et al., 1987:468-469). However, little is known about adult feeding behavior
in the Canadian Beaufort.

Bowheads have extremely sensitive hearing. For example, they are capable of detecting
sounds of icebreaker operations at a range of up to 31 miles (50 km) (Richardson,
1996:108). It has been suggested that such sensitive hearing also allows whales to use
reverberations from their low frequency calls to navigate under the pack ice and to locate
open water polynyas where they surface (Ellison et al., 1987:332). Bowheads exhibit
avoidance behavior at many manmade sounds, but there is still considerable debate
regarding their range of sound detection {Richardson et al., 1995a:263). It is weil known
among Inupiat hunters that bowhead whales are extremely sensitive to noise (H. Rexford
in USDOI, MMS, 1979:13; R. Ahkivgak in NSB, 1980:103; H. Ahsogeak in NSB,
1980:104; T. Brower in NSB, 1980:107; H. Brower in USDOI, MMS, 1990:10}.
Communications among whales during migration and in response to danger also has been
observed to alter migration patterns (A. Brower in USDOIL, MMS, 1986:49; T. Napageak -
in USDOL, MMS, 1995:13). Whaling crews have observed that disturbances to
migration as a result of a strike are temporary (J.C. George in USACE, 1996:64).

Generally, the vocalizations of bowhead whales are low, less than 400 hertz (Hz)
frequency-modulated calls; however, their call repertoire also includes a rich assortment
of amplitude-modulated and pulsed calls with energy up to at least 5 kilohertz (Wursig
and Clark, 1993:176). Calls and songs have been suggested to be associated with
different contexts and whale behavior. Observations have been made that support the
theory that calls are used to maintain social cohesion of groups. For instance, loud
frequency-modulated calls were heard as a mother and a calf rejoined after becoming
separated dunng summer feeding (Wursig and Clark, 1993:189). Once the two were
together again, calling stopped (Wursig and Clark, 1993:189). During spring migration
off Point Barrow, there have been several instances when individual whales repeatedly
produced calls with similar acoustic characteristics (Clark et al., 1987:345). Bowhead
whales have been noted to produce signature calls lasting for 3 to 5 minutes each and
continuing up to 5 hours (Wursig and Clark, 1993:189). Different whales produce
signature calls as they counter call with other members of their herd. It has been
suggested that calling among bowhead whales may aid in migration of the herd and that
the surface reverberation of the sound off the ice may allow these whales to discriminate
among areas through which they can and cannot migrate (Ellison et al., 1987; Wursig and
Clark, 1993:190).

It has been speculated that bowheads are able to locate leads and open water along the
marginal ice zone in winter by using acoustics (Moore and Reeves, 1993:353). Although
bowheads are morphologically adapted to their ice-dorninated environment and can break
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holes in the ice to breathe, they may use vocalization to assess ice conditions in their
path. For example, the intensity of reflected calls is as much as 20 decibels (dB) higher
from ice floes with deeper keels than from relatively flat, thin ice (Ellison et al.,
1987:329). Bowheads may use such differences in intensity of reflected calls to
differentiate between deep keel ice floes and flat, thin ice.

Bowhead whales have no known predators in the Bering Sea, except perhaps killer
whales (Orcinus orca). Such attacks in the Bering Sea have occurred, but their frequency
is reported as low. The frequency of attacks by killer whales in the Beaufort Sea is not
well documented (George et al., 1994). Little is known about naturally occurring disease
and death among bowhead whales. While certain viral agents are present in this stock, it
is unknown how much they may contribute to natural mortality or reduced reproduction
(Philo et al., 1993).

Bowheads are harvested by Inupiat in the Alaskan Beaufort, Bering, and Chukchi Seas.
The total Alaskan subsistence harvest of bowheads between 1978 and 1991 ranged from
8 in 1982 to 30 in 1990, averaging 18 per year. From 1991 to 1995, a combined average
of 19.4 bowhead whales per year were taken by the communities of Barrow, Nuigsut, and
Kaktovik (USDOIL MMS, 1996:Table III.C.3-4). The combined spring and fall harvest
for 1998 was 41 whales landed and 12 struck and lost. In addition to the subsistence
harvest, other man-induced impacts may contribute to morbidity and mortality.
Commercial fishing occurs in the Bering Sea and elsewhere within the range of this
stock. Interaction with fishing gear is rare, however whales with ropes caught in their
baleen and with scarring caused by rope entanglement have been reported (Philo et al.,
1993; NMML, unpubl. data). No incidental takes of bowheads have occurred in U.S.
waters (Small and DeMaster, 1995). George et al., (1994) report three documented ship
strike injuries observed among 236 bowheads taken in subsistence hunts. Man made
noise in the marine environment is increasing with industrialization of the Alaskan arctic,
and may impact these whales to an unknown degree. Presently there is insufficient
evidence about cumulative and long-term effects of anthropogenic noises (Richardson
and Malme, 1993). Exposure to oil spills may have direct adverse consequences to
bowheads, or predispose some whales to infection or injury.

I11. Environmental Baseline

The environmental baseline considers the status and habitat of a species within the action
area. The occurrence, numbers, and habitat use of the bowhead whale within the Alaskan
Beaufort Sea (the action area) has been described in the previous section. This section
will provide an analysis of the effects of past and ongoing human and naturali factors
leading to the current status of the species, its habitat (including any designated critical
habitat), and ecosystem, within the action area.

Aenal surveys near the Liberty project site in 1997 (BPXA, 1998) showed that the
primary fall migration route was offshore of the barrier islands, outside the development
area. However, a few bowheads were observed in lagoon entrances between the barrier
islands and in the lagoons immediately inside the barrier islands. Because survey
coverage in the nearshore arecas was more intensive than in offshore areas, maps and
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tabulations of raw sightings may overestimate the number of whales seen in nearshore
areas relative to offshore areas. Nevertheless, these data provide information on the
presence of bowhead whales near Liberty during the fall migration. A review of MMS
bowhead aerial survey data for 1987-1999 found that effort had not observed bowhead
whales in the Liberty project area; most sightings in the general locale being outside the
barrier islands. From these data, few whales would be expected to be found within 10
kilometers (6 miles) of the proposed Liberty Island location.

There are several anthropogenic factors which may affect the bowhead whale within the
action area. These include oil and gas exploration and/or production activity within
Federal and State of Alaska waters and along the Alaskan North Slope, shipping and
vessel traffic, and Inupiat subsistence hunting.

The Northstar Project is an offshore field in that includes both Federal and State of
Alaska leases. The Northstar reservoir contains an estimated 260 million barrels of oil
and has an estimated operational life of 15 years. A Final EIS has been completed for the
Northstar Project, the second offshore field scheduled for development and production in
the Beaufort Sea. Construction activities for Northstar began during the 1999-2000
winter season. Northstar is being developed on a gravel island as a self-contained
development/ production facility, similar to Liberty. The gravel production island was
constructed during the winter in 39 feet of water on the remains of Seal Island, which is
on a State lease about 6 miles offshore of Point Storkersen. A buried pipeline between
Northstar and Point Storkersen was constructed during the winter from ice roads. BPXA
intends to drill 15 production wells, 7 injection wells, and 1 disposal well initially, with
14 additional well slots to allow for reservoir uncertainties. Additional information about
Northstar can be found in the Final EIS, which is incorporated here by reference
(USACE, 1999). Most-probable estimates of the annuatl level of incidental take of
bowhead whales due to the Northstar project are 173 whales, with a maximum of 1,533
(FR 34014, May 25,-2000). These takes would be by harassment due to noise, and are
described in the NMFS’s Biological Opinion for that action (USDOC, 1999).

The Endicott project, in Prudhoe Bay, is the first offshore production facility developed
in the Beaufort Sea. Endicott has been producing oil since 1987. Endicott 1s located on a
manmade gravel structure inside the barrier islands in relatively shallow water. Support
traffic is over a gravel causeway that also contains the pipeline to shore. There are no
estimates of potential takes of bowhead whales due to noise from this facility, nor are
there data on the noise levels Endicott may introduce into the Beaufort Sea.

Marine-based geophysical exploration occurs in the Beaufort Sea during ice-free periods,
normally from July to October. High energy and low energy (resolution) seismic studies
occur. Low-resolution seismic, such as on-bottom cable (OBC) or 3-D employs a towed
array of airguns which fire bursts of compressed air downwards in short, discontinuous
pulses. Cables containing hydrophones are placed on the seafloor and detect reflected
pulses which indicate underlying strata. Seismic exploration using OBC technologies has
occurred annually in the Beaufort since 1996. Monitoring studies of 3-D seismic
exploration {6-18 airguns totaling 560-1500 cubic inches) in the nearshore Beaufort Sea“
during 1996-1998 have demonstrated that nearly all bowhead whales will avoid an area
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within 20 km of an active seismic source, while deflection may begin at distances up to
35 km. Sound levels received by bowhead whales at 20 km ranged from 117-135dB re 1
uPa rms and 107-126 dB re 1 u Pa at 30 km. The received sound levels at 20-30 km are
considerably lower than have previously been shown to elicit avoidance in bowhead or
other baleen whales exposed to seismic pulses. As many as 800 bowheads may have
migrated within 20 n. mi. of the seismic operation in 1997, and may have been exposed
to seismic sounds. Inupiat whalers have observed the effects of seismic on bowhead
whales for years, and have testified that whales begin to deflect from normal migratory
paths at distances of 35 miles from an active seismic operation, and are displaced from
their normal migratory path by as much as 30 miles (USDOI, MMS, 1997). Currently,
only a single geophysical seismic program is conducted in the Beaufort during the open
water period. The NMFS has authorized this activity to incidentally take bowhead
whales, by harassment due to noise. NMFS estimates this OBC program may take 1,300
bowheads annually, based on the 20 km criterion. This is the most probable estimate of
take, while the maximum estimate would be 2,630.

. NMFS has also received application for a small take authorization concerning a shallow
hazards survey in the Beaufort Sea during the 2001 open water season. This survey is
associated with route alternative selection for a proposed gas pipeline between Alaska
and the lower 48 states. The work would employ two source vessels working between
Prudhoe Bay and the Canadian McKenzie. The vessels would use low power, high
frequency equipment to characterize the sediments along the route. Most of this work
should occur at times when bowhead whales are not present in the U.S. Beaufort Seca,
although work in Canadian waters will occur during periods of summer residency by
bowheads. The work may be detectable to bowhead whales, and NMFS estimates the
most probable level of annual take as 285 whales (20 km criterion), with a maximum
take estimated at 1,601.

The State of Alaska is currently leasing State lands for oil and gas exploration and
production. There has been one State sale in the Beaufort Sea (Sale 86 Central in 1997),
while three area wide sales are pianned for 1999 through 2001.

The Marine Mammal Protection Act and Endangered Species Act provide an exemption
to Alaskan Natives for the subsistence harvest of bowhead whales. Bowheads are taken
in the northern Bering Sea and in the Chukchi Sea during their northern migration, and in
the Beaufort Sea during their return in the fall. The harvest quota for this hunt is
established by the International Whaling Commission (IWC), and is currently set at 67
strikes per year through 202, with a 5-year block quota numbering 280 animals. The
number of whales actually struck each year varies, with 1995, 1996, and 1997 totals of
57, 44, and 60 whales, respectively. The IWC’s Scientific Committee determined a lirit
of 75 bowhead strikes per year would allow the population to increase at a rate of 1.46
per cent, or 120 animals. While struck and lost animals are considered as mortalities
under quota, evidence exists of whales surviving strikes. Additionally, the Alaska
Eskimo Whaling Commission reports strike efficiency has improved in recent years
(Suydam et al., 1997).
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1V, Effects of the Proposed Action on Bowhead Whales

Development and Production activities associated with offshore oil and gas activities on
the Alaska OCS may create the potential for some disturbance and harassment of
endangered bowhead whales. Those activities associated with the offshore development
and production of the Liberty project in the Beaufort Sea include the expected production
of noise from construction, driiling, and use of aircraft and support vessels. Although not
expected, the development and production of the Liberty project could result in an
accidental oil spill. This section examines these activities, and assesses their potential to
adversely effect endangered bowhead whales.

A. Potential effects associated with Noise and Disturbance

There is concern that manmade noise affects bowheads by raising background noise
levels, which could interfere with detection of sounds from other bowheads or from
important natural sources, or by causing disturbance reactions, which could cause the
migration route to be displaced farther from shore.

Sound is transmitted efficiently through water. Hydrophones often detect underwater
sounds created by ships and other human activities many kilometers away, far beyond the
distances where human activities are detectable by senses other than hearing. Sound ‘
transmission from noise-producing sources is affected by a varniety of things, including
water depth, salinity, temperature, frequency composition of the sound, ice cover, bottom
type, and bottom contour. In general terms, sound travels farther in deep water than it
does in shallow water. Sound transmission in shallow water is highly variable, because it
15 strongly influenced by the acoustic properties of the bottomn material, bottom
roughness, and surface conditions. Ice cover also affects sound propagation. Smooth
annual ice cover may enhance sound propagation compared to open-water conditions.
However, as ice cracks and roughness increases, sound transmission generally becomes
poorer than in open water of equivalent depth. The roughness of the under-ice surface
becomes more significant than bottom properties in influencing sound-transmission loss
(Richardson and Malme, 1993).

Marine mammals use calls to communicate and probably listen to natural sounds to
obtain information important for detection of open water, navigation, and predator
avoidance. Baleen whale hearing has not been studied directly. There are no specific
data on sensitivity, frequency or intensity discrimination, or localization (Richardson et
al., 1995). For each species, the frequency range of reasonably acute hearing in baleen
whales likely includes the frequency range of their calls. Most baleen whale sounds are
concentrated at frequencies less than 1 kilohertz, but sounds up to 8 kilohertz are not
uncommon {Richardson et al., 1995). Most calls emitted by bowheads are in the
frequency range of 50-400 Hertz, with a few extending to 1,200 Hertz. The frequency
range in songs can approach 4000 Hertz (Richardson et al., 1995). Based on indirect
evidence, at least some baleen whales are quite sensitive to frequencies below 1 kilohertz
but can hear sounds up to a considerably higher but unknown frequency. Most of the
manmade sounds that elicited reactions by baleen whales were at frequencies below 1
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kilohertz (Richardson et al., 1995). Some or all baleen whales may hear sounds at
frequencies well below those detectable by humans. Even if the range of sensitive
hearing does not extend below 20-50 Hertz, whales may hear strong infrasounds at
considerably lower frequencies. Based on work with other marine mammals, if hearing
sensitivity is good at 50 Hertz, strong infrasounds at 5 Hertz might be detected
(Richardson et al., 1995).

There also is speculation that, under some conditions, extremely loud noise might cause
temporary or permanent hearing impairment of bowheads (Kryter, 1985, as cited in
Richardson and Malme, 1993). According to Richardson and Malme (1993), there is no
- evidence that noise from routine human activities (aside from explosions) would
permanently cause negative effects to a marine mammal’s ability to hear calls and other
natural sounds. Given their mobility and avoidance reactions, it is unlikely that whales
would remain close to a noise source for long. Also, baleen whales themselves often
emit calls with source levels near 170-180 decibels re 1 microPascal (dB re 1xPa)
comparable to those from many industrial operations. It is unknown whether noise
pulses from nonexplosive seismic sources, which can be much higher than 170-180
decibels, are physically injurious at any distance. The avoidance reactions of bowheads
to approaching seismic vessels normally would prevent exposure to potentially injurious
noise pulses.

The zone of audibility is the area within which a marine mammal can hear the noise. The -
ability of a mammal to hear the sound, such as from seismic operations, depends upon its
hearing threshold in the relevant frequency band and the level of ambient noise in that
band. The radius of the zone of audibility also depends upon the effective source level of
the seismic pulse for horizontal propagation and on the propagation loss between the
source and the potential receiver. The zone of responsiveness around a noise source is
the area within which the animal would react to the noise. This zone generally is much
smaller than the zone of audibility. The distance at which reactions to a particular noise
become evident varies widely, even for a given species. A small percentage of the
animals may react at a long distance, the majority may not react unless the noise source is
closer, and a small percentage may not react until the noise source is even closer still.
The activity of a whale seems to affect how a whale will react. In baleen whales, single
whales that were resting quietly seemed more likely to be disturbed by human activities
than were groups of whales engaged in active feeding, social interactions, or mating
(Richardson et al., 1995). Habitat or physical environment of the animal also can be
important. Bowhead whales whose movements are partly restricted by shallow water or
a shoreline sometimes seem more responsive to noise (Richardson et al., 1995).

There is littte information regarding visual or olfactory effects to bowhead whales.
Richardson et al., (1995) stated that Inupiat whalers hunting from the ice-edge find that
bowhead whales are alarmed by the sight or sound of humans or human activities
(Carroll and Smithhisler, 1980, as reported in Richardson et al., 1995). They also
commented that gray whales probably would react to visual cues as well as sound when
very close to an actual industrial site, indicating that bowheads may react similarly.
Based on this information, we believe it is unlikely that bowheads’ olfactory or visual
senses would be affected by activities associated with the Liberty project, considering
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that its location is shoreward of the barier islands, well removed from the bowhead
migration route, and the fall migration route is through a reiatively open Beaufort Sea
compared to a fairly confined lead system during the spring migration.

1. Potential effects of noise associated with from Drilling Activities

Although underwater sounds from drilling on some artificial islands and caissons have
been measured, we have little information about reactions of bowheads to drilling from
these structures. Underwater noise levels from drilling operations on natural barrier
islands or artificial islands are low and are not audible beyond a few kilometers
(Richardson et al., 1995). Noise is transmitted very poorly from the drill rig machinery
through land into the water. Even under open-water conditions, drilling sounds are not
detectable very far from the structure. Noise associated with drilling activities varies
considerably with ongoing operations. The highest documented levels were transient
pulses from hammering to install conductor pipe. Stationary sources of offshore noise
(such as drilling units) appear less disruptive to bowhead whales than moving sound
sources (such as vessels). Some bowheads in the vicinity would be expected to respond
to noise from drilling units by slightly changing their migration speed and swimming
direction to avoid closely approaching these noise sources. Miles et al., (1987} predicted
that the zone of responsiveness of bowhead whales to continuous noise sources from
drilling from an artificial-island drilling site where roughly half of the bowheads are
expected to respond to noise is a radius of 0.02-0.2 kilometers (0.012-0.12 miles) when
the signal-to-noise ratio (S:N) is 30 decibels. {The S:N is the ratio of industrial noise to
ambient noise. In this example, the industrial noise is dnlling at an artificial island). A
smaller proportion would react when the S:N is about 20 decibels (at a greater distance
from the source), and a few may react at an S:N ratio even lower or at a greater distance
from the source. By comparison, the authors predicted that roughly half of the bowheads
are expected to respond at a distance of 1-4 kilometers (0.62-2.5 miles) from a drillship
drilling when the S:N is 30 decibels.

Richardson and Malme (1993) point cut that the data, although limited, suggest that
bowheads react less dramatically to stationary industrial activities progucing continuous
noise, such as stationary drillships, than to moving sources, particularly ships. Most
observations of bowheads tolerating noise from stationary operations are based on
opportunistic sightings of whales near ongoing oil-industry operations, and it is not
known whether more whales would have been present without those operations.

In Canada, bowhead use of the main area of oil-industry operations within the bowhead
range was low afier the first few years of intensive offshore oil exploration (Richardson,
Wells, and Wursig, 1985), suggesting perhaps cumulative effects from repeated
disturbance may have caused the whales to leave the area. In the absence of systematic
data on bowhead summer distribution until several years after intensive industry
operations began, it is arguable whether the changes in distribution in the early 1980’s
were greater than natural annual variations in distribution, such as responding to changes
in the location of food sources. Ward and Pessah (1988) concluded that the available
information from 1976-1985 and the historical whaling information do not support the
suggestion of a trend for decreasing use of the industrial zone by bowheads as a result of
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oil and gas exploration activities. They concluded that the exclusion hypothesis is likely
invalid.

The activity of a whale seems to affect how a whale will react. In baleen whales, single
whales that were resting quietly seemed more likely to be disturbed by human activities
than were groups of whales engaged in active feeding, social interactions, or mating
(Richardson et al., 1995). Migrating bowhead whales in the fall may be slightly more
responsive to noise from drilling operations than summering bowheads. This may be due
in part to greater variability of noise from the drill site in the fall, including vanable
activities of icebreakers and other support vessels. Habitat or physical environment of
the animal also can be important. Bowhead whales whose movements are partly
restricted by shallow water or a shoreline sometimes seem more responsive to noise
(Richardson et al., 1995).

Greene (1997) measured underwater sounds under the ice at Liberty from drilling
operations on Tern Island in Foggy Island Bay (approximately 2.4 kilometers east of the
proposed location of Liberty Island) in February 1997. Sounds from the drill rig were
generally masked by ambient noise at distances near 2 kilometers. The strongest tones
were at frequencies below 170 hertz, but the received levels diminished rapidly with
increasing distance and dropped below the ambient noise level at ranges of about 2
kilometers. Drilling sounds were not evident at frequencies above 400 hertz, even at
distances as close as 200 meters from the drill ng.

Greene noted that if production proceeds at Liberty, the types and frequency
characteristics of some of the resulting sounds would be similar to those from the drilling
equipment in this study. Electric power generation, pumps, and auxiliary machinery
again would be involved, as would a drill rig during the early stages of production.
However, the production island also would include additional processing and pumping
facilities. If the production equipment requires significantly more electric power, its
generator sounds may be received at greater distances. These sounds would diminish
rapidly with increasing distances due to high spreading losses (35 dB per tenfold change
in range) plus the linear attenuation rates of 2-9 dB per kilometer (0.002-0.009 dB per
meter). Sound transmission within the lagoon for activities at Liberty would be similar to
the sound transmission measured for activities at Tern Isiand, but the barmer islands to
the north and the lagoon’s very shallow water near those islands should make underwater
sound transmission very poor beyond the islands and into the Beaufort Sea.

Greene (1998) measured ambtient noise and acoustic transmission loss underwater at
Liberty Island in Foggy Isiand Bay during the open-water season of 1997 to complement
transmission loss and ambient noise measurements made under the ice at Liberty in
February 1997. The levels were consistent with other ambient noise measurements made
in simmilar locations at similar times of the year. The measured ambient levels in winter
generally were lower than those measured in summer, which means that industrial sounds
would be expected to be detectable at greater distances during the winter. Bowheads are
not present in the winter. '
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Richardson et al., (1995) summarized that noise associated with drilling activities varies
considerably with ongoing operations. The highest documented levels were transient
pulses from hammering to install conductor pipe. Underwater noise associated with
drilling from natural barrier islands or manmade islands is generally weak and is
inaudible at ranges beyond a few kilometers. Richardson et al., (1995) estimated that
drilling noise generally would be confined to low frequencies and would be audible at a
range of 10 kilometers only during unusually quiet periods, while the audible range under
more typical conditions would be approximately 2 kilometers.

Because the bowhead whale migration corridor is 10 kilometers or more seaward of the
barrier islands, we do not expect that drilling and production noise from the Liberty
project will reach most of the migrating bowhead whales (BPXA, 1998). In the general
Prudhoe Bay area, the southern edge of the main migration route is about 20 kilometers
offshore for bowheads (Moore and Reeves, 1993; Miller et al., 1997, BPXA, 1998),
although some whales do migrate closer to the barrier islands. The closest reported
sighting of a bowhead whale in one of the lagoon entrances or inside the barrier island
was more than 10 kilometers from the proposed Liberty site, beyond the distance that
noise is likely to be audible (Davis et al., 1985; Johnson et al., 1986; Greene, 1997,
1998). Based on this information, we anticipate that few, if any, bowhead whales will be
present near Liberty Island due to its location and the water depth. It is unlikely that the
few individual bowhead whales which may detect noise associated with the drilling
activities will respond in a way that will affect their ability to successfully maintain
essential behaviors.

2. Potential Effects of Noise and Disturbance from Vessel Traffic

Vessel traffic could affect bowhead whales. According to Richardson and Malme (1993),
most bowheads begin to rapidly swim away when vessels approach rapidly and directly.
Avaidance usually begins when a rapidly approaching vessel is 1-4 kilometers (0.62-2.5
miles) away. In one instance, seven interaction incidents between bowhead whaies and
vessels were observed from a circling aircraft. The vessels ranged from a 13-meter
diesel-powered fishing boat to small ships. A few whales may react at distances from 5-
7 kilometers (3-4 miles), and a few whales may not react until the vessel is less than 1
kilometer (less than 0.62 miles) away (Richardson and Malme, 1993). Received noise
levels as low as 84 decibels re 1 pPa or 6 decibels above ambient noise may elicit strong
avoidance of an approaching vessel at a distance of 4 kilometers (2.5 miles) (Richardson
and Malme, 1993).

In the Canadian Beaufort Sea, bowheads observed in vessel-disturbance experiments
began to ortent away from an oncoming vessel at a range of 2-4 kilometers (1.2-2.5
miles) and to move away at increased speeds when approached closer than 2 kilometers
(1.2 miles) (Richardson and Malme, 1993). Vessel disturbance under experimental
conditions caused a temporary disruption of activities and sometimes disrupted social
groups, when groups of whales scattered as a vessel approached. Reactions to slow-
moving vessels, especially if they do not approach directly, are much less dramatic.
Bowheads are often more tolerant of vessels moving slowly or in directions other than
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toward the whales. Fleeing from a vessel generally stopped within minutes after the
vessel passed, but scattering may persist for a longer period.

Observations made in the central Beaufort Sea during the fall were similar. XKoski and
Johnson (1987) reported that bowheads 1-2 kilometers to the side of the track of an
approaching oil-industry supply vessel swam rapidly away to a distance of 4-6 kilometers
from the vessel’s track. After some disturbance incidents, at least some bowheads retum
to their original locations (Richardson and Malme, 1993). Koski and Johnson (1987)
reported some individually recognizable bowheads returned to feeding locations within 1
day after being displaced by boats. Whether they would retum after repeated
disturbances is not known, Some whales may exhibit subtie changes in their surfacing
and blow cycles, while others appear to be unaffected. Bowheads actively engaged in
social interactions or mating may be less responsive to vessels. Bowheads that are
actively migrating may react differently than bowheads that are engaged in feeding or
socializing.

‘There will be annual marine-vessel traffic transporting supplies between Prudhoe Bay or
Endicott and Liberty during the open-water season from July through September. This
vessel traffic likely wilt occur shoreward of the barmrier islands between Prudhoe Bay or
Endicott and Liberty Island and is not likely to affect bowhead whales. An estimated 150
local round trips by marine vessels could occur during the summer construction period.
An estimated four to five trips per year by marine vessels could occur during the drilling
and production period. Vessel traffic outside the barrier islands is likely to be minimal.
The process modules and permanent living quarters would be transported to the site on
seagoing barges during the open-water season, after the island is constructed. Two
sealifts are planned. Infrastructure would be sealifted to the island in Year 2 and process
modules in Year 3. This barge traffic 1s likely to be part of the sealift and probably
woulid be the only vessel traffic associated with the project that will occur outside the
barrier islands east of Prudhoe Bay. Movement of these barges around Point Barrow is
limited to a short period from mid-August through mid- to late September. This barge
traffic likely will remain shoreward of the barrier islands between Prudhoe Bay and
Liberty Island and is not likely to affect bowhead whales. Unless severe ice conditions
are encountered, the transport of equipment by barge should be completed prior to the
bowhead whale migration. If the barge traffic continues during the whale migration,
individual bowheads may be disturbed by vessel traffic as described above. Any
disturbance is likely to be temporary and unlikely to result in more than minor
disruptions of any essential behaviors. Non-emergency vessel traffic outside the barrier
islands would be scheduled to avoid interference with subsistence whaling.
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3. Potential Effects of Noise and Disturbance from Aircraft Traffic

Most offshore aircraft traffic in support of the oil industry involves turbine helicopters
flying along straight lines. Underwater sounds from aircraft are transient. According to
Richardson et al., (1995), the angle at which a line from the aircraft to the receiver
intersects the water’s surface is important. At angles greater than 13 degrees from the
vertical, much of the incident sound is reflected and does not penetrate into the water.
Therefore, strong underwater sounds are detectable for roughly the period of time the
aircraft is within a 26-degree cone above the receiver. Usually, an aircraft can be heard
in the air well before and after the brief period it passes overhead and is heard
underwater.

Observations indicate that most bowheads are unlikely to react significantly to occasional
single passes by low-flying helicopters ferrying personnel and equipment to offshore
operations at altitudes above 150 meters (500 feet) (Richardson and Malme, 1993, as
cited in USDOI, MMS, Alaska OCS Region, 1996a). At altitudes less than 150 meters
(500 feet), some whales probably would dive quickly in response to the aircraft noise.
Noise from aircraft generally is audible for only a brief time (tens of seconds) if the
aircraft remains on a direct course, and the whales should resume their normal activities
within minutes {Richardson et al., 1995). Patenaude et al., (1997) found that most
reactions by bowheads to a Bell 212 helicopter occurred when the helicopter was at
altitudes of 150 meters or less and lateral distances of 250 meters or less. A total of 64
bowhead groups were observed near an operating helicopter. Most (47 groups) were
observed during a singie helicopter overflight or within 2 minutes after landing or during
takeoff (9 groups). Immediate dives occurred during 5 of 46 overflights, when the
helicopter approached altitudes 150 meters or less. In one case at 150 meters or less, a
bowhead breached three times, possibly in response to the helicopter, commencing 30
seconds after the helicopter passed at an altitude of 180 meters and a lateral distance of
1600 meters. Based on 52 bowhead observations at known lateral distances, reactioris
did not occur significantlty more often when the helicopter was operating at a lateral
distance of 250 meters or less. The most common reactions were abrupt dives and
shortened surface time and most, if not all, reactions seemed bnief. However, the
majority of bowheads showed no obvious reaction to single passes, even at those
distances. The helicopter sounds measured underwater at depths of 3 meters and 18
meters showed that sound consisted mainly of main rotor tones ahead of the aircraft and
tail rotor sounds behind the aircraft; more sound pressure was received at 3 meters than at

18 meters; and peak sound levels received underwater diminished with increasing aircraft
altitude. :

Year-round helicopter access is planned for the Liberty Project, weather permitting.
During the construction phase, there may be an average of 10-20 flights per day during
the first year. An estimated three helicopter trips per week would be required to transport
personnel during drilling and production operations except during breakup, when there
would be one flight per day. Aircraft traffic would be limited to the area between
Prudhoe Bay and Liberty Island, well south of the migration corridor and inside the
barrier islands. Helicopters will fly at an altitude of at least 1,500 feet, except for
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takeoffs, landings, and adverse weather conditions. Because of these factors, we would
not expect this helicopter traffic to significantly affect bowhead whales.

The only fixed-wing aircraft proposed for this project would be for pipeline surveillance.
Fixed-wing aircraft overflights at low altitude (300 meters or less [1,000 feet]) often
cause hasty dives. Reactions to circling aircraft are sometimes conspicuous if the aircraft
is below an altitude of 300 meters (1,000 feet), uncommon at 460 meters (1,500 feet),
and generally undetectable at 600 meters (2,000 feet). Repeated low-altitude overflights
at 150 meters (500 feet) during aerial photogrammetry studies of feeding bowheads
sometimes caused abrupt tumns and hasty dives (Richardson and Maime, 1993). Aircraft
on a direct course usually produce audible noise for only tens of seconds, and the whales
should resume their normal activities within minutes {Richardson and Malme, 1993).
Patenaude et al., (1997) found that few bowheads (2.2%) were observed to react to Twin
Otter overflights at altitudes of 60-460 meters. During the four spring seasons, 11
bowhead whale groups were observed to react overtly to a Twin Otter. Reactions
consisted of two immediate dives, one unusual turn, and eight brief surfacings,
representing 2.2 % of the bowhead groups (507 groups) sighted from the aircraft. Most
observed reactions by bowheads occurred when the Twin Otter was at altitudes of 182
meters or less and lateral distances of 250 meters or less. Eight groups out of 218 groups
reacted to the Twin Otter at altitudes of 182 meters or less. There was little, if any,
reaction by bowheads when the aircrafi circled at an altitude of 460 meters and a radius
of 1 kilometer. These data suggest that any effects from disturbance by aircraft
associated with the Liberty project will be brief, and the whales should resume their
normal activities within minutes. As with helicopters, this traffic would be well south of
the migration corridor and not expected to result in more than minor disturbances to
individual bowhead whales.

4. Potential Effects of Noise and Disturbance from Construction Activities

Island and pipeline construction activities, including placement of fill matenal,
installation of sheetpile, trenching for the pipeline, and pipelaying, would cause noise
that could disturb bowhead whales. Placement of fill material and slope protection
materials for island construction will occur during the winter months, when bowhead
whales are not present. Some minor adjustments to side slope protection may occur
during the open-water season before operations start. These activities would generally be
completed by mid-August, before the bowhead whale migration. Placement of sheetpile
would generate noise during the open-water period for one construction season but
should be completed in early to mid-August, before the whales migrate. Even if these
activities are ongoing during the migration, noise produced is expected to be minor and is
not expected to affect bowhead whales, because the island is well shoreward of the
barner islands and whales infrequently go there. Offshore pipeline-construction
activities between the production island and onshore facilities also would be constructed
dunng the winter and are not likely to affect whales. Bowhead whales are not likely to
be affected by placing fill for island construction, isiand reshaping before placing slope-
protection material, or pipeline trenching or backfilling, or the sediment or turbidity as a
result of those activities.
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Recently, construction noise was measured at Seal Island for the Northstar project
(Blackwell and Greene, 2001). Activities included pile driving, generators, heavy
equipment working on the island, aircraft (helicopters), and vessels. Nearly all the
noises recorded from the island were at frequencies below 400Hz. Overall broadband
levels of underwater sound from activities on or around Northstar ranged from 112 to 139
db re 1 u Pa, at range of 1/4 pautical mile, from 92to 121 dbre 1 p Paat 1 n.mm,, and
from 92 to 113 db re 1 p Pa at 5 n. mi. Received levels were variable, and reached their
highest levels of 135-139 db re 1 p Pa at a distance of 451 meters from the island.
Broadband received levels of underwater noise were at least 11 dB above ambient levels
(98 dB db re 1 p Pa) at a range of 5 n. mi. on one day. Island noise degraded to ambient
within 10 n.mi. of the island on one day during this study, and within 1 n.mi. during
another day (no vessels operating). Some noises were detected out to a range of 15 n. mi.
High levels of noise were correlated with the presence of a self-powered barge which was
often pushing against the island due to the absence of mooring facilities.

Since most of these activities are not expected to occur during the migration season when
whales are present, we believe that any noise and disturbance associated with the
construction of the Liberty project is unlikely to be detected by bowhead whales. If these
activities extend into the migration period, we do not anticipate that more than a few
individual whales may detect these noises due to the infrequent occurrence of whales
shoreward of the barrier islands where the Liberty project is located. Individual whales
which may detect these noises are unlikely to expenence more than minor disruptions to
normal behaviors.

B. Potential Effects from an Accidental Oil Spill

A number of studies have attempted to model the probability that bowhead whales in the
Beaufort Sea would contact oil in the event of a >1,000 barrel spill (Reed et al., 1987;
Neff, 1990:49; Bratton et al., 1993:733). The models suggest that only a small number
(0-2%) of the Beaufort Sea bowhead population would be affected by a large spill. One
model calculated a probability of 51.8% that at least one bowhead whale could encounter
oil should a spill occur in the Beaufort Sea OCS planning area. There was a 40%
probability of 1-200 whales encountering oil if a spill occurred (Bratton et al., 1993:734).
Whether or not bowhead whales would come into contact with o0il would depend on the
timing and magnitude of the spill, the presence or absence of shorefast and broken ice,
and the effectiveness of the cleanup. Potential impacts of oil on bowheads are discussed
below.

It is difficult to accurately predict the effects of oil on bowhead whales (or any cetacean)
because of a lack of data on the metabolism of this species and because of inconclusive
results of examinations of baleen whales found dead after major oil releases (Bratton et
al., 1993:736; Geraci, 1990:167-169). Nevertheless, some generalizations can be made
regarding impacts of oil on individual whales based on present knowledge. Oil spills that
occurred while bowheads were present could result in skin contact with the oil, baleen
fouling, ingestion of oil, respiratory distress from hydrocarbon vapors, contaminated food
sources, and displacement from feeding areas (Geraci, 1990:181-192). Actual impacts
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would depend on the extent and duration of contact, and the charactenstics (age) of the
oil (Albert, 1981:946). Bowhead whales could be affected through residual oil from a
spill even if they were not present during the oil spill. Most likely, the effects of oil
would be irritation to the respiratory membranes and absorption of hydrocarbons into the
bloodstream (Geraci, 1990:184). If an oil spill were concentrated in open water leads, it
is possible that a bowhead whale could inhale enough vapors from a fresh spill to affect
its heaith. Inhalation of petroleum vapors can cause pneumonia in humans and animals
due to large amounts of foreign material (vapors) entering the lungs (Lipscomb et al.,
1994:269). It is unclear if vapor concentrations after an oil spill in the Arctic would
reach levels where serious effects, such as pneumonia, would occur in bowhead whales.
Although pneumonia was not found in sea otters that died after the Exyon Valdez oil spill,
inhalation of vapors was suspected to have caused interstitial pulmonary emphysema
(accumulation of bubbles of air within connective tissues of the lungs). Some northslope
oil, such as Northstar crude, are light-weight with a relatively high evaporation rates,
although rates of evaporation in the Arctic are decreased due to low temperatures
(Engelhardt, 1987:104-106). Therefore, evaporation rates and exposure to oil may be an
important factor to the impacts bowheads may experience from inhalation of vapors.
Bratton et al., (1993:722) reviewed the available literature on potential impacts of
hydrocarbons on whales and theorized that impacts on the respiratory system of a
bowhead whale confined by ice to a small, oil-contaminated area would be limited to: "...
irritation of the mucous membranes, .. irritation of the respiratory tract, and ..
absorption of volatile hydrocarbons into the bloodstream through the bronchial tree with
rapid excretion by the same route.”

Whales may also contact oil as they surface to breathe, but the effects of oil contacting
skin are largely speculative. Experiments in which Tursiops were exposed to petroleum
products showed transient damage to epidermal cells, and that cetacean skin presents a
formidable barrier to the toxic effects of petroleum (Bratton et al., 1993:720). Bowhead
whales have an exceedingly thick epidermis (Haldiman et al., 1985:397). The skin of
bowhead whales is characterized by hundreds of rough, skin lesion areas. "These rough
areas are variable in size and shape, often I to 2 inches in diameter and 1 to 3 mm deep
with numerous ‘hair-like’ projections extending upward 1 to 3 mm from the depths of the
damaged skin surface.” (Albert, 1996:7). Blood vessels are located just beneath the
epidermis of these skin lesions (Albert, 1981:947; Haldiman et al., 1985:391), and large
numbers of potentially pathogenic (disease-causing) bacteria have been documented in
these areas {Shotts et al., 1990:358). Many of these bacteria produce enzymes that are
capable of causing tissue necrosis (tissue death) (Haldiman et al., 1985:397; Shotts et al.,
1990:351). The ultrastructural nature of these areas of damaged epidermis has recently
been documented (Henk and Mullan, 1996). The origin of these rough areas is unknown,
but oil is likely to adhere at these sites. Haldiman et al., (1981:648) documented that
Prudhoe Bay crude oil adheres to isolated preserved skin samples of bowhead whales and
that, “The amount of oil adhering to the surrounding skin and epidermal depression
appeared to be directly proportional to the degree of ‘roughness’ of the [skin].” The
authors concluded that these results were, “indicative of the possible adherence to the
live skin of an active bowhead whale”, Geraci and St. Aubin’s (1985) investigations
found that exposure to petroleum did not make a cetacean vulnerable to disease by

- altering skin microflora or by removing inhibitory substances from the epidermison
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several species of toothed whales, including Tursiops with superficial wounds of the
epidermis, found only temporary effects which they described as secondary to the
potential effects from inhalation and ingestion (Geraci and St. Aubin, 1990) . Bratton et
al., (1993:721) concludes “bowhead whale encounters with fresh or weathered petroleum
most likely present little toxicologic hazard to the integument.” Engelhardt (1987:106)
found oil contacting whale skin may inflame the epidermis, “particularly if the oil is light
and aromatic, therefore more reactive”. Albert (1981:948) concludes such inflammation
ultimately may lead to ulcer formation, severe inflammation of the skin, and possibly
blood poisoning.

Bowhead whale eyes may be particularly vulnerable to damage from oil on the water due
to their unusual anatomical structure. The presence of a large conjunctival sac associated
with the bowheads' eyes was recognized by Dubielzig and Aguirre (1981). The
conjunctival sac is a mucous membrane that lines the inner surface of the eyelid and the
exposed surface of the eyeball (Zhu, 1996, 1997; Zhu et al., 1998, 1999). This sac likely
aids in providing mobility of the eyeball (Zhu, 1996:62). It has been suggested that if oil
gets onto the eyes of bowhead whales it would enter the large conjunctival sac (Zhu,
1996:61) and move “inward” 4 to 5 inches (10 to 13 cm) and get “behind” most of the
eye (Albert - Pers. Comm., 1997). The consequences of this event are uncertain, but
some adverse effects are expected. Detailed study of the anatomy of the bowhead eyes
(Zhu, 1996:61) supports speculation that impacts of oil on the eyes of bowhead whales
would include irritation, reduced vision due to corneal inflammation, and comeal
ulceration potentially leading to blindness (Albert, 1981:947; Zhu, 1996:61).

Bowhead whales may ingest oil encountered on the surface of the sea during feeding,
resulting in fouling of their baleen plates. Engelhardt (1987:108) noted that, “baleen
whales are vulnerable to ingesting oil when their baleen structures are coated,” but the
impacts on bowhead whales due to ingestion of oil are unclear. The baleen plates of
bowhead whales are-fringed with hair-like projections up to 1-ft (0.3 m) long made of
keratin (I.ambertsen et al., 1989:29-31). These baleen filaments eventually break off and
some are swallowed by the whales (Albert, 1981:950; Albert, 1996:7). Filaments also
are often observed tangled into “ball-like’ structures while still attached to the baleen of
bowheads harvested by Inupiat Eskimos from Barrow (Albert, 1996:7). A laboratory
study showed that filtration efficiency of bowhead whale baleen is reduced by 5% to 10%
after contact with Prudhoe Bay crude oil (Braithwaite et al., 1983:41). It appeared that
when baleen was fouled, viscous crude oil caused abnormal spacing of hairs which
allowed increased numbers of plankton to slip through the baleen mechanism without
being captured (Braithwaite et al., 1983:42). This loss of baleen filtration efficiency
lingered for approximately 30 days. It was uncertain how such reduction would affect
the overall health or feeding efficiency of individual whales. In contrast, another study
concluded that the most severe effects of baleen fouling are short-lived and interfere with
feeding for approximately t-day after a single exposure of baleen to petroleum (Geraci
and St. Aubin, 1983:269; 1985:134). The latter study tested baleen from fin, sei,
humpback, and gray whales, but not from bowhead whales. Lambertsen et al. (1989)
cautioned against the use of surrogate species in assessing the susceptibility of the
bowhead whale to oil, and found that definitive analysis of the impact of oil on bowhead
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feeding mechanisms should not be based on the effects of hydraulic pressure alone in
powering baleen function.

Thick sludge (tar balls) typically appear in the late stages of an oil spill due to an increase
in the specific gravity of oil as evaporation progresses (Meilke, 1990:11). Anatomical
evidence suggests that potential impacts of oil and tar balls on the baleen apparatus may
be serious. If oil were ingested accidentally during feeding, baleen filaments could be
sites of oil adherence, as demonstrated by an oil adherence study conducted on bowhead
whale baleen in the laboratory (Braithwaite et al., 1983:41). When dislodged, tarballs
likely would be swallowed with other food (Albert, 1981:950). Broken off baleen
filaments and tar bails are of concern because of the structure of the bowhead's stomach.
The connecting tube between two parts of the bowhead stomach, the fundic chamber and
the pyloric chamber, is only about 1.5 inches (3.8 ¢m) in diameter (Tarpley et al.,
1987:303). Everything the whale ingests must pass through this tube, and blockage could
posc a major threat to the whale (Albert, 1981:950). Because tar balls may persist in the
marine environment for up to 4 years (Meilke, 1990:12), bowhead whales would not

. have to be present during an oil spill to be adversely affected. Impacts could continue for
years.

Consequences of bowhead whales contacting oil have not been well documented. Geraci
(1990:169) reviewed a number of studies pertaining to the physiologic and toxic impacts
of oil on whales and concluded there was no evidence that oil contamination had been
responsible for the death of a cetacean. Cetaceans observed during the Exxon Valdez oil
spill in Prince William Sound made no effort to alter their behavior in the presence of oil
(Harvey and Dahlheim, 1994:263; Loughlin, 1994:366). Following the Kxxon Valdez oil
spill, daily vessel surveys of Prince William Sound were conducted from April 1 through
April 9, 1989, to determine the abundance and behavior of cetaceans in response to the
oil spill (Harvey and Dahlheim, 1994:263). During the nine surveys, 80 Dall's porpoise,
18 killer whales, and 2 harbor porpoise were observed. Oil was observed on only one
individual, which had oil on the dorsal half of its body and appeared stressed due to its
labored breathing pattern. However, many cetaceans were observed swimming in the
area of the oil slick. A total of 37 cetaceans were found dead during and after the Exxon
Valdez oil spill, but cause of death could not be linked to exposure to oil (Loughlin,
1994:368). Dahlheim and Matkin (1994) reported 14 killer whales missing from a
resident Prince William Sound pod over a period coincident with the EXXON Valdez oil
spill. Matkin et al., (1994) notes it is likely nearly all of the resident killer whales in
Prince William Sound swam through heavily oiled areas, and that the magnitude of that
loss was unprecedented. That study concluded there was a correlation between the loss
of these whales and the Valdez spill, but could not identify a clear cause and effect
relationship. Bratton et al., (1993:721) concluded that petroleum hydrocarbons appeared
to pose no present harm to bowheads, but also noted that this conclusion was less than
definitive because of disagreement over the degree of toxicological hazard posed by
hydrocarbons.

Albert (1981:950) wamed that exposure to oil could pose a major threat to individual
bowhead whales based on their anatomy. Engelhardt (1987:104) stated that bowhead
whales are particularly vuinerable to effects from oil spills due to their use of ice edges
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and leads where spilled oil tends to accumulate. This author proceeded to suggest ten
criteria for assessing whether a given marine mammal species would be vulnerable to the
effects of an oil spill. This assessment indicates the bowhead whale is vulnerable to
effects of oil because an oil spill could occupy an area of the sea when bowheads were
present and the bowhead whale is an endangered species and that damage to the
population could be critical to species survival {(Engelhardt, 1987:111). In addition,
individuals are not expected to avoid oil exposure, based on the limited data discussed
previously. The author concluded that: “population significant impact of oil on marine
mammals is likely only in special circumstances, restricted to localities which may, at a
certain time of year, host a large proportion of a sensitive population. Species which are
considered as threatened and endangered species are additionally vulnerable to oil
spills” (Engelhardt, 1987:112). '

Toxicity of crude oil decreases with time as the lighter, more harmful, aromatic
hydrocarbons such as benzene evaporate. Acufe chemical toxicity (lethal effects) of the
oil is greatest during the first month following a spill. Sublethal effects may be observed
in surviving birds, mammals, and fish for years after the spiil. Sublethal and chronic
effects include reduced reproductive success, blood chemistry alteration, and weakened
immunity to disease and infections (Spies et al., 1996:10).

Contaminated food sources and displacement from feeding areas also may occur as a
result of an oil spiil. Rapid recovery of plankton would be expected due to the wide
distribution, large numbers, rapid rate of regeneration, and high fecundity of plankton
(USDOI, MMS, 1997B:1V-cj-52). However, regeneration may not be rapid as some
plankters, such as certain copepod species, may produce only one generation per year and
breed for short periods of time. Nonetheless, it is unlikely that the availability of food
sources for bowheads would be affected given the abundance of plankton resources in the
Beaufort Sea (Bratton et ai., 1993:723).

The impacts of oil exposure to the bowhead whale population would also depend upon
how many animals contacted oil. If oil found its way into leads or ice-free areas
frequented by migrating bowheads, a significant proportion of the population couid be
affected. Albert (1981:950) postulated that if spilled oil got into the leads during the
spring migration, the oil would pose¢ a grave threat to the bowhead whale by putting
nearly the entire population at nsk, because most of the bowhead population migrates
through the same lead system during a relatively short period. Based on acoustic and
visual data, it was estimated that 665 bowheads passed Point Barrow in only 4 days
{George et al., 1989:26), and 90% of bowheads passed through an area only 2.5 miles (4
km) wide (George et al., 1995:371). However, several models have considered the
probability of bowhead whales encountering a spill, should it occur. By assuming a spill
occurred, and factoring in components of 1) an oil spill model, 2) a whale migration
model, and 3) a diving-surfacing model, Bratton et al., (1993) concluded a 48.2% chance
of 0 whale/oil encounters, a 40% chance of 1-200 encounters, and an 8.9 % chance of
201-400 encounters. Model results indicated a 99% probability that 15 or fewer of every
100,000 surfacings would be in an oil spill if one is present (spills greater than 1,000
barrels).
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There are no observations through western science whether bowheads can detect an oil
spill or would avoid surfacing in the oil or whether they may be temporarily displaced
from an area because of an oil spill or cleanup operations. However, Brower (1980}
described the effects of a 25,000-gallon oil spill at Elson Lagoon (Plover Islands) in 1944
on bowhead whales. It took approximately 4 years for the oil to disappear. For 4 years
after the oil spill, Brower observed that bowhead whales made a wide detour out to sea
when passing near the Elson Lagoon/Plover Istands during fall migration. Bowhead
whales normally migrated close to these islands during the fall migration. These
observations indicate that some displacement of whales may occur in the event of an oil
spill, and that the displacement may last for several years. Based on these observations,
it also appears that bowhead whales may have some ability to detect an oil spill and
avoid surfacing in the oil by detouring around the area of the spill.

Inupiat of the NSB have expressed concern that the effect on bowhead whales from an oil
spill, whether it be into a lead or from the ice as it melts and goes into a lead, could be
major because if there is an oil spiil, not just a few bowhead whales but potentially the
majority, if not the whole population, could be exposed to that oil spill (M. Philo in
USDOI, MMS, 1986:14). Whales have reportedly passed within 2 miles (3.2 km) of the
spring lead edge during some years and could encounter oil if it was present in a spring
lead (J. George in USDOI, MMS, 1995:51-52). Increased activities of vessels and
aircraft during oil spill cleanup efforts would be a source of disturbance to migrating A
bowhead whales. Bowhead whales would likely avoid areas of high noise levels, and the
effect could therefore be a temporary change in migration routes. In fact, the potential
use of seismic air guns to haze whales from an area of an oil spill may be considered for
future response planning. Use of chemical dispersants and burning of o1l may have
adverse effects on bowheads; however, little is known about whether these activities
would pose a threat to the population.

The Inupiat view that an oil spill, especially in broken ice conditions, could have serious
consequences to bowhead whales derives from their knowledge that most of the bowhead
whale population travels to and from the Canadian Beaufort Sea in a relatively narrow
migration corridor during a fairly short time. That a large number of bowheads could be
affected by even a relatively small oil spill is illustrated by observations of a whaling
captain from Barrow. During a bowhead whale hunt off Barrow in 1976, about 150 to
200 whales were observed in one spot (J. Tukle in USDOI, MMS, 1987:47). Residents
have recorded seeing 300 bowhead whales migrating past Barrow in a day, and in 1980,
95% of the population came through in 6 days (G. Carroll in USDOI, MMS, 1986:19).
There is general agreement among Inupiat people testifying at various heanings since
1979, that an oil spil! would have severe consequences to the bowhead whale population
because effective cleanup methods of oil spill in ice-covered waters have not yet been
developed and proven (J. Loncar in USDOL, MMS, 1983:49). Recent spili response
drills in the Beaufort Sea have failed to demonstrate industry can adequately respond to
spilled oil under broken ice conditions (ADEC, 2000).

Oil-spill-cleanup activities during September and October could disturb bowhead whales
during their fall migration. No information is available regarding bowhead disturbance -

from oil-spill-cleanup operations, but noise disturbance to bowheads from vessel and

27



aircraft traffic involved with cleanup activities likely would be similar to that already
described previously. Most oil-spill-cleanup work probably would occur inside the
barrier islands, because the spill model indicates that spilled oil has a relatively low
probability to reach areas outside of the barrier islands. Some whales may be disturbed
by vessel or aircraft traffic and temporanily displaced seaward, if cleanup activities
occurred outside the barrier islands or in the channels between the bamrier islands during
the whale migration. Cleanup activities could continue for multiple seasons. The
icebreaking barge Endeavor could be used if a spill occurred during broken-ice
conditions in October. Information is not available regarding how far noise can be heard
from this vessel during icebreaking operations. Icebreaking activity causes substantial
increases in noise levels out to at least 5 kilometers (Richardson et al., 1995). Sounds
measured from icebreaking activities by icebreakers and icebreaking supply ships in
deeper water have been detected at more than 50 kilometers away (Richardson et al.,
1995). The icebreaking barge likely would be operating mostly in shallow water
primarily inside the barrier islands, a different environment than icebreaking activity
referenced by Richardson et al., (1995). if this vessel were to be used before the end of
the bowhead whale fall migration, it is possible some migrating whales could hear the
noise. It is likely the shallow water with ice cover and the presence of the barrier islands
would greatly reduce the amount of noise reaching migrating whales. Considering this
likely reduction in noise levels, the relatively low chance of an oil spill, the estimated
size of the spill, the very narrow window of time in October that icebreaking vessel could
affect whales, and the relatively low chance that oil would reach bowhead habitat outside
the barrier islands, there is low probability that whales would be affected by cleanup
activities.

There is still considerable disagreement as to the probable effects of oil on bowhead
whales in the Alaskan Beaufort Sea. This conclusion probably reflects the transitory
nature of these animals in the region, as well as a lack of studies. Data on the anatomy
and migratory behavior of bowhead whales suggest that a large oil spill is likely to
adversely affect bowhead whales, especially if substantial amounts of oil were in the lead
system during the spring migration (Albert, 1981:950; Shotts et al.,, 1990:358). Exposure
of bowheads to an oil spill could result in lethal effects to an unknown number of
individuals.

The MMS modeled several spill scenarios in the Liberty draft EIS. These included
pipeline spills, a platform crude oil spill, and a 1,283-barrel diesel oil spill. All spills
modeled were in excess of 500 barrels. The chance of an oil spill greater than or equal
to 500 barrels from the offshore production island and the buried pipeline occurring and
entering the offshore waters was estimated to be on the order of 1%. A spill of 715-2,956
barrels could contact areas outside the barrier islands where bowhead whales may be
present. A spill during broken ice in the fall or under the ice in the winter would melt out
during the following summer.

During the summer, the MMS estimates the chance of an oil spill from Liberty Island
(LE) contacting habitat where bowhead whales may be found during their fall migration
ranges from less than 0.5-15% over a 30-day peniod and less than 0.5-16% over a 360- -
day penod, respectively. If any bowheads migrated on the shoreward side of Cross
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Island during an oil spill, there is an 11% and a 12% chance of contact with spilled oil
over both a 30-day and a 360-day period, respectively. Although a few bowheads may
be inside the barrier islands during the fall migration, this area is not their main habitat.

During the winter, the chance of an oil spill from Liberty Island contacting these habitat
areas ranges from less than 0.5-2% over a 30-day period and Jess than 0.5-5% over a 360-
day period, respectively. The model estimated there is less than a 0.5% chance of an oil
spill from Liberty Island contacting the spring lead system over both a 30-day period and
a 360-day period during cither the summer or winter.

During the summer, the chance of an oil spill from the affshore portion of the pipeline
reaching bowhead habitat ranges from less than 0.5-13% over a 30-day period and from
0.5-14% over a 360-day period. If any bowheads migrated on the shoreward side of
Cross Island during an oil spill, there is a 9% and a 10% chance of contact with spilled
oil over both a 30-day and a 360-day period, respectively.

A 1,283-barrel spill of diesel oil from Liberty Island would persist for a shorter period of
time in the marine environment than a crude oil spill. Approximately 14 % of the diesel
o1l would remain after 3 days, and 2% would remain after 7 days if the spill occurred
during the summer. The chance of a diesel oil spill during the summer contacting
bowhead habitat during the fall migrationr range from less than 0.5-6% over a 3-day
period.

IV. Cumulative Effects

Cumulative effects include the “effects of future State, local, or private actions, that are
reasonably certain to occur in the action area. Reasonable foreseeable future federal
actions and potential future federal actions that are unrelated to the proposed action are
not considered in the analysis of cumulative effects because they would require separate
consultation pursuant to section 7 of the ESA. These effects differ from those that may
be attributed to past and ongoing actions within the area since they are considered part of
the environmental baseline.

The State of Alaska Five-Year Oil and Gas Leasing Program published in January 1999
lists five Beaufort Sea areawide lease sales scheduled beginning in October 1999 and
continuing with additional sales in 2000, 2001, 2002, and 2003. The proposed sales
consists of all unleased tide and submerged lands between the Canadian Border and Point
Barrow as well as some upland acreage. The October 1999 sale was delayed. The most
recent State sale in the Beaufort Sea was held in November 2000. Federal OCS Lease
Sale 170 was held in August 1998 and there are still active leases from previous Federal
lease sales. Another Federal OCS sale planned for about 2002 has been delayed. A
Federal onshore sale was held in the Northeast National Petroleum Reserve-Alaska.
Additional noise and disturbance from exploratory activities similar to those described
below for previous Federal and State lease sales could occur if any of the scheduled sales
for the Beaufort Seca area are held.
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The potentiat for oil-industry activities outside of the Alaskan Beaufort Sea appears to be
limited. Two Federal lease sales were conducted previously in the Chukchi Sea and
exploration activities were conducted, but no producible wells were discovered. A
Chukchi Sea/Hope Basin sale was included in the 1997-2002 OCS oil and gas leasing
program, but there are currently no plans to hold the lease sale. Nor are there currently
any plans for future oil and gas exploration activities in the Bering Sea. In the Canadian
Beaufort Sea, the main area of industry interest has been around the Mackenzie River
Delta and offshore of the Tuktoyaktuk Peninsula. Although there have been oil
discoveries in these areas, there has been little industry interest in the area in recent years
and we are not aware of any activities planned for the Canadian Beaufort Sea. Bowhead
whales could be affected should any oil and gas activities occur in the Canadian Beaufort
Sea during the summer.

Flaxman Island and Gwydyr Bay are reasonably foreseeable future offshore development
projects on State leases that are considered uneconomical to develop now but may
become economical during the next 15-20 years. Flaxman Island is a barrier island east
of Prudhoe Bay and near the westemn edge of Camden Bay. Development of the Flaxman
Island unit likely will share infrastructure with the Badami group. Although the Badami
field is located offshore, industry will drill the Badami field from onshore. The unit
likely would have its own production pads and wells and a pipeline connecting it to a past
or present development project associated with Badami. The Badami field is of
particular interest, because the Liberty project pipeline will tie into Badam?’s crude-
carrier pipeline. Developmental drilling is under way for the Badami field, and pipeline
construction is scheduled. Gwydyr Bay is shoreward of the barrier istands, where
development activities may have less affect on bowhead whales.

The State of Alaska’s Division of Oil and Gas offers State lands to be leased for oil and
gas exploration and production through their lease sale program. Area wide sales of
state-owned tidal and submerged land in the Alaskan Beaufort Sea, between Point
Barrow and the Canadian Border, are scheduled annually through 2005. The most recent
sale (2000) resulted in the leasing of 11 tracts. Hydrocarbon potential is considered low
to moderate. Bowhead whales are normally found offshore of State waters, although
they do occur nearshore, particularly at Pt. Barrow and near Kaktovik. Exploration and
development of State-owned leases in the Beaufort Sea could subject bowhead whales to
many of the same disturbances and potential impacts associated with Federal OCS
ieasing. Oil and gas activities here would add to the cumulative effect on bowhead
whales, particularly with respect to noise and the potential for oil spills, the effects of
which would be likely to extend beyond State waters. Because the main axis of the
bowhead migration is well offshore of State waters, it 1s unlikely these activities would
alter the migrational path.

Future exploration and development within the Canadian Beaufort would present
concems beyond those associated with leasing in the Alaskan Beaufort Sea. The main
area of industry interest has been the Mackenzie Delta and offshore of the Tuktoyaktuk
Peninsula (MMS, 1995). The large estuarine front associated with the Mackenzie Delta
and upwellings near the Tuktoyaktuk Peninsula provide conditions which concentrate
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zooplankton (Moore and Reeves, 1993). These areas are important feeding habitat to the
Bering Sea stock. There are no reported plans for oil and gas exploration or production
within the Canadian Beaufort Sea at this time (D. Matthews, pers. comm.) however, and
this activity would not be considered reasonably expected to occur.

Cumulative effects of offshore oil and gas leasing would include avoidance behavior and
alteration of migration patterns by bowhead whales as a result of increased barge and
vessel traffic during the open water season. Increased traffic also would increase the
likelihood of accidental oil and fuel spills affecting bowhead whales. Impacts to
bowhead whales from future oil and gas projects likely would be similar in magnitude
and significance to impacts from activities associated with this project, assuming that
future offshore development occurs at similar water depths (less than 60 ft [18.3 m]) and
that islands are connected to shore only via subsea buried pipelines. These impacts could
be magnified, however, if construction activity associated with additional development
projects were to occur simultaneously, rather than consecutively. For example,
construction and drilling noise from multiple drilling sites could result in a long-term,

. offshore shift in bowhead migration routes. The extra distance and heavier ice
encountered could result in slower migration or physiological stress that may noticeably
affect the whales. However, the majority of bowhead whales are generally found
offshore of State waters.

Underwater noise levels are likely to increase locally in the Alaskan Beaufort Seaas a
consequence of increased oil and gas exploration and development. Bowhead whales are
likely to be affected the most from this development. At least some bowhead whales
would avoid certain areas of the Beaufort Sea as a result of industrial noise. This
seaward displacement would not be limited to the actual operational phase of future
developments but would also occur during seismic exploration and construction. These
displacement effects may last more than 15 years (i.e. for as long as the oil development
activity occurs). Cumulative impacts from seismic surveys would affect bowhead
whales. Bowheads exposed to noise-producing activities associated with the project, and
other future projects in the Alaskan Beaufort Sea, would most likely experience
temporary nonlethal effects associated with the high noise levels during shooting.
Bowheads would likely avoid seismic vessels during these operations. Bowhead
avoidance response due to noise and activity would result in longer travel distances for
whaling activities and associated risk and reduced success. Observations by members of
the whaling community suggest that exposure to high noise levels would displace
bowhead whales seaward. It is also possible for the cumulative effects of longer
exposure to noise to cause mechanical damage to the bowhead’s inner ear, w1th resultant
loss or reduction in hearing.

The probability of an oil spill increases as more oil ficlds become active. The potential
effects of oil on bowhead whales have been presented. It is assumed bowhead whales
would be susceptible to an oil spill during feeding and migration, particularly if they
came in contact with oil in the lead system during spring migration. A number of small
oil spills have occurred during oil and gas exploration in the Alaskan Beaufort Sea in past
years. Only five spills have been greater than one barrel, and the total spill volume from
drilling 52 exploration wells (1982 through 1991) was 45 barrels (USDOI, MMS,
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1996A:IV.A-10). Based on historicat data, most oil spills would be less than one barrel,
but a larger oil spill could also occur. Considering the low probability that a spill would
occur, the limited number of days each year that bowhead whales would be migrating
through the area, and the probability for spilled oil to move into the migration cormdor of
the bowheads, it is unlikely that bowhead whales would be contacted by oil. Significant
adverse effects would only be expected if all of the low probability events occurred at the
same time.

The annual subsistence hunting of bowhead whales by Inupiat whalers is expected to
continue into the foreseeable future. The TWC has established a 5-year block quota of
280 whales. The IWC’s Scientific Committee has determined this level of removals will
allow growth within the stock.

Private shipping activity will occur into the future, and would result in possible
harassment to bowhead whales as discussed for the Northstar project. This disturbance is
considered to be localized and temporary. No other private actions which would affect
the bowhead whale have been identified.

V1. Summary and Synthesis of the Effects

This Opinion has considered the anticipated effects of the Liberty project on the
endangered bowhead whale. Construction and operation may affect these animals due to
vesse! and aircraft traffic, construction noise, and drilling and operating noises from
Liberty Island. Noise has been shown to alter the behavior and movements of the
bowhead whale. Noise may also alter the hearing ability of these whales, causing
temporary or permanent threshold shifts. There is, at present, insufficient information on
the hearing ability and sensitivities of bowhead whales to adequately describe this
potential. However, information presented in the DEIS for the Liberty project suggests
most continuous and impulsive underwater noise levels associated with construction,
development, and production activities would be at levels below those expected to injure
hearing mechanisms of bowhead whales. Noise has also been shown to cause avoidance
in migrating bowhead whales. The possible use of an ice-strengthened barge pushed by
tugs would appear to present the highest probability for avoidance of any of the activities
associated with the Liberty project. Studies have shown noise from ice breakers may be
recorded at distances exceeding 50 km. The distance at which bowheads may detect or
react to such noise is poorly described. The use of ice-strengthened barges may have less
impact than large ice breaking vessels, however no data could be found describing noise
from such activity. Davies (1997) concludes bowheads also avoided an active drilling rig
at a distance of 20 km. The impacts of noise emanating from an artificial island such as
Liberty are likely to be much less than that from drilling rigs, and would be expected to
have less effect on whales. Using bowhead migrational data from 1997, a year in which
whales passed close to shore, and a 3.2 km radius (representing the range at which
Liberty Island noise is projected to decay to a level of 115 dB re 1 Pa), fewer than 15
bowhead whales are expected to be taken by harassment duc to this project (LGL 1998).

While we do not expect that such deflections during migration will be injurious to
individual animals, concern is warranted for cumulative noise and multipie disturbance;
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the consequences of which might include long-term shifis in migrational paths or
displacement from nearshore feeding habitats. However, we do not believe it is likely
that these effects would result in reductions in the distribution, reproduction, or numbers
of bowhead whales which would be expected to appreciably reduce their likelihood of
survival and recovery since the Beaufort Sea remains principally a migrational corridor
for the bowhead whose primary feeding habitat is considered to be in the Canadian
Beaufort and, perhaps, the Bering Sea (Schell, 1998.).

Because the main bowhead whale-migration corridor is approximately 10 kilometers
seaward of the barrier islands, drilling and production noise from Liberty Island is not
likely to reach most of the migrating whales. The few whales that may be present in
lagoon entrances or inside the barrier islands may be behaviorally affected by noise.
Marine-vessel traffic outside of the barrier islands is likely to be limited to seagoing
barges transporting equipment and supplies from Southcentral Alaska to the Liberty
location, most likely between mid-August and mid- to late September. If the barge
traffic continues into September, some bowheads may be disturbed. Whales exposed to
the barge traffic may exhibit avoidance behavior to the vessels at distances of 1-4
kilometers from the traffic corridors. Fleeing behavior generally stops within minutes
after a vessel has passed, but may persist for a longer time. Vessel and aircraft traffic
inside the barrier islands is not expected to affect bowhead whales. Much of the island
and pipeline construction activities will be conducted during the winter and are well
inside the barrier islands; reducing potential impact to bowhead whales. While
disturbances to the few individual whales present within the barrier islands may occur,
~ we do not believe it is reasonable to expect that these disturbances will result in more

-~ than temporary disruptions to the normal behavior of these whales. Likewise, we do not
believe that whales exposed to noise and disturbances from barge traffic outside the
barrier islands will experience more than temporary distuptions to normal behaviors.
Qverall, we do not expect noise and disturbance associated with the Liberty project is
likely to reduce appreciably the likelihood of the survival and recovery of bowhead
whales in the wild by reducing their reproduction, numbers, or distribution.

Consideration of the potential impacts of 0il spills to the bowhead whale must assess 1)
the probabilities for 2 spiil to occur and to make contact with the whales and/or their
habitat, 2) the effects of oil spills and spill responses on these whales, and 3) the ability
of industry to prevent, control, and recover spilled oil. Most spill potential is attributed
to the oil pipeline, as the probabilities for well blowouts and tank rupture are
considerably less. The chance of an oil spill greater than or equal to 500 barrels from the
offshore production island and the buried pipeline occurring and entering the offshore
waters 1s estimated to be on the order of 1%. If spilled, oil from operations at the Liberty
project would have a 16% or less chance of contacting bowhead whale habitat over a
360-day period.

The physical and behavioral effects of an oil spill on the Bering Sea stock of bowhead
have been described earlier in this Opinion. While it is clear additional research is
needed to assess these effects and that no consensus has been reached regarding the
dfzgree to which oiling might impact bowhead whales, we believe that whales contacting
oil, particularly freshly-spilled oil, could be harmed and possibly killed. Additionally, an
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oil spill reaching into the spring lead system has the potential fo contact a significant
number of whales within the Bering Sea stock. Several coincidental events would be
necessary for this scenario; the spill would have to occur, the spill would have to
coincide with the seasonal migration, the spill would have to be transported to the area
the whales occupy (¢.g. the migrational corridor or spring lead system), and clean-up or
response efforts would have to have been at least partially unsuccessful. The impact of
such an event could be significant, yet the statistical probability for the coincidence of
these events would be low. It must also be recognized that the spring lead system is not
static, as leads open and close and whales navigate not only through the leads but
surrounding ice (Clark and Ellison, 1988). Because of this it is difficult to assess the
potential number of whales which could be impacted. Some whales may be displaced
seaward if cleanup activities occurred outside the barrier islands or in the channels
between the barrier islands during the whale migration.

The ability to prevent, identify, locate, contain, and remove spilled oil is a significant
concern. The NMFS believes that, while spills represent low-probability events, their
biological impacts are significant and the operator should make every reasonable effort to
meet these challenges. We are especially concerned with the ability to contain and
recover spilled oil under broken ice conditions (i.e. 30-70% ice coverage), and to detect
chronic leakage below threshold detection limits on the pipeline. Based on the low
combined probability that an accidental oil spill will occur and contact bowhead whales
in the action area, we do not believe it is reasonable to expect that the development and
operation of the Liberty project will reduce appreciably the likelihood of the survival and
recovery of bowhead whales in the wild by reducing their reproduction, numbers, or
distribution.

The additive or combined impacts of all bowhead *“takes”, described in the
Environmental Baseline, must also be considered in any assessment of this work. The
annual aboriginal harvest (subsistence) quota for this stock is currently 82 strikes. This
harvest has been on-going for over two decades. During the period 1978-1993, the
population has increased at a rate of 3.1% (Ferrero et al. 2000), suggesting this rate of
removal is not significant in terms of survival or recovery.

The small take authorizations in effect for the 2001 open water season would permit the
taking of a best estimate of 1758 whales, with a maximum estimate of 5766. These
estimates represent a significant portion of the Bering Sea stock of bowhead whales.
However, all of these takes would be by harassment, largely due to noise, which should
not pose any injurious conditions to these whales. Additionally, some of these estimates
were based on the “20 km criterion” which derives from observations of bowhead whales
in the Beaufort Sea exposed to high energy seismic activity. While there are few data at
this time on the avoidance distance for bowheads from artificial production islands such
as Liberty, it is probable that these distances would be less than those observed during
seismic, with its higher source levels. Nonetheless, NMFS is concemed over the
repeated exposure of migrating bowhead whales to noise. While whales may deflect
around a single noise source before returning to their migratory path, continuous or
repeated exposures may cause some whales to change their normal routes, possibly
offshore into deeper waters. The consequences of that action are also unknown. Site
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specific monitoring and the on-going MMS bowhead whale aenal survey program may
provide data to monitor and assess any such effect.

VII. Conclusion

After reviewing the current status of the Bering Sea stock of the bowhead whale, the
environmental baseline for the action area, the effects of the construction, development
and production activities associated with the proposed Liberty project, and cumulative
effects, it is NMFS’s biological opinion that this activity is not likely to jeopardize the
continued existence of the endangered bowhead whale. No critical habitat has been
designated for this species, therefore none will be affected.

VIIIL. Incidental Take Statement

Section 9 of the ESA and Federal regulations pursuant to section 4(d) of the ESA prohibit
the take of endangered and threatened spectes, respectively, without special exemption.
Take is defined as to harass, harm, pursue, hunt, shoot, wound, kill, trap, capture or
collect, or to attempt to engage in any such conduct. Incidental take is defined as take
that is incidental to, and not the purpose of, the carrying out of an otherwise lawful
activity. Under the terms of section 7(b)}(4) and section 7(0)(2), taking that is incidental
to and not intended as part of the agency action is not considered to be prohibited taking
under the ESA provided that such taking is in compliance with the terms and conditions
of this Incidental Take Statement.

The National Marine Fisheries Service is not including an incidental take statement at
this time because the incidental take of marine mammals (i.e. bowhead whales) has not
been authorized under Section 101(a)(5) of the Marine Mammal Protection Act and/or its
1994 Amendments. Following issuance of such regulations or authorization, NMFS
may amend this Biological Opinion to include an incidental take statement for bowhead
whales.

IX. Conservation Recommendations

Section 7(a)(1) of the ESA directs Federal agencies to utilize their authorities to further
the purposes of the Act by carrying out conservation programs for the benefit of
endangered and threatened species. Conservation recommendations are discretionary
agency activities to minimize or avoid adverse effects of a proposed action on listed
species or critical habitat, to help implement recovery plans, or to develop information.
The National Marine Fisheries Service recommends the Minerals Management Service
implement the following measures for these purposes.

l. Vessel operations should be scheduled to minimize operations after August 31 of each
year in order to reduce potential harassment of migrating bowhead whales. Vessel routes
should be established which maximize separation with the bowhead whale migration
comdor, remaining within the 18m depth contour and behind the barrier islands when
practicable. During fall broken ice conditions, supply and crew changes between
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Deadhorse and Liberty Island should be accomplished with helicopters rather than
vessels to the extent possible, especially if those vessels would employ ice breaking.

2. Agitation techniques for placement of sheetpiling and piling should be utilized instead
of pile-driving whenever practicable.

3. MMS should develop and conduct an acoustic monitoring study to measure the
frequency composition of noise and noise levels as a function of distance from Liberty
Island during construction and initial operation.

4, MMS should conduct or support studies to describe the impact of the Liberty facility
on the migrational path of the bowhead whale in the Beaufort Sea.

5. MMS should ensure that no vessels associated with the Liberty Project engage in
active ice management in the Beaunfort Sea between August 15 and October 15 of each
year, except during spill response training exercises or in response to an actual spill
event. All spill response training exercises which employ ice breaking between August
15 and October 15 should be restricted to waters inside the 15 meter (45 foot)
bathymetric contour. This is intended to allow unimpeded access to Liberty Island and
Endicott or West Dock facilities for spill response training exercises. No restrictions are
necessary for the use of ice breaking equipment necessary for response during an actual
spill event, or other bona fide emergency.

6. Island construction should provide for barge mooring facilities early in the
construction sequence, to prevent the need for continuously-operating self propelled
barges. Studies at the similar Northstar project found such activity produced very strong
noise levels which extended out to great distances; with the potential to effect greater
numbers of bowhead whales.

X. Reinitiation of Consultation

This conciudes formal consultation on this action. As provided in 50 CFR §402.16,
reinitiation of formal consultation is required where discretionary Federal agency
involvement or control over the action has been retained (or is authorized by law) and if:
(1) the amount or extent of incidental take is exceeded; (2) new information reveals
effects of the agency action that may affect listed species or critical habitat in a manner
or to an extent not considered in this Biological Opinion; (3) the agency action is
subsequently modified in a manner that causes an effect to the listed species or critical
habitat not considered in this Biological Opinion; or (4) a new species is listed or critical
habitat designated that may be affected by this action. In circumstances where the
amount or extent of incidental take is exceeded, the Minerals Management Service must
immediately request reintiation of formal consultation.
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