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Liberty Development and Production Plan, Draft Environmental Impact Statement,
OCS EIS/EA, MMS 2001-001, in 3 volumes:

Volume |, Executive Summary, Sections | through IX, Bibliography, Index

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

Volume lll, Appendices

The summary is also available as a separate document:
Executive Summary, MMS 2001-002.

The complete EIS is available on CD-ROM (MMS 2001-001 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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ABSTRACT

An Interagency EIS Team was created to assist MM S in preparing thisEIS. The U.S. Army Corp of
Engineers and the Environmental Protection Agency are cooperating agencies. Participating agencies
include the U.S. Department of the Interior, Fish and Wildlife Service; U.S. Department of Commerce,
National Marine Fisheries Service; State of Alaska, Pipeline Coordinator's Office; State of Alaska, Division
of Governmental Coordination; and the North Slope Borough.

BP Exploration (Alaska) Inc. (BPXA) proposesto produce oil from the Liberty Prospect (OCS Lease Y -
01650) located approximately 5 miles offshore and 1.5 miles west of the abandoned Tern Exploration
Island in Foggy Island Bay in the Alaskan Beaufort Sea. BPXA's proposed action for the Liberty Prospect
isto construct a self-contained offshore drilling operation (development) with processing (production)
facilities located on a man-made artificial gravel isand in 22 feet of water in Foggy Island Bay.

BPXA proposes to construct a 12-inch common-carrier oil pipeline buried in an undersea trench
(approximately 6.1 mileslong) from offshore Liberty Island to an onshore landfall and then connected by an
elevated onshore pipeline to atie in with the existing onshore Badami oil pipeline (approximately 1.5 miles
long). Thisinfrastructure will, in turn, transport sales quality oil (hydrocarbons) to the Trans-Alaska
Pipeline System. Buried with this pipeline in the offshore portion of this project will be an external
detection system capabl e of detecting the presence of leaking hydrocarbons, thisisin addition to two
internal monitoring systems the length of the project.

BPXA determined that the Liberty Prospect contains approximately 120 million barrels of recoverable
crude oil. Production facilities on Liberty Island would be designed to produce up to 65,000 barrels of
crude oil per day and 120 million standard cubic feet of natural gas per day. There would be producing
wells, gas-injection wells, water-injection wells, and either one or two Class | industrial waste-disposal
wells. Thelife of the proposed Liberty Prospect development is anticipated to be approximately 15-20
years.

This draft Environmental Impact Statement (EIS) covers the proposed Beaufort Sea Oil and Gas
Development/Liberty Development and Production Plan. This document includes the purpose and
background of the proposed action, alternatives, description of the affected environment, and the predicted
environmental effects of the proposed action and the alternatives. The alternative analysis evaluates five
sets of component alternatives (island location and pipeline route, pipeline design, upper slope protection
system, gravel mine site, and pipeline burial depth) that focus on the different effects to modifying magjor
project elements. The EIS aso evaluate the range of alternatives that could be chosen by combining the
different options from the component alternatives. In addition to the mitigation required by MMSin the
lease and those built into the BPXA Proposal, two proposed mitigating measures and their potential effects
areevaluated. The EIS also evaluates potential cumulative effects resulting from the BPXA Proposal and
alternatives.
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Executive Summary: Liberty Development and
Production Plan, Environmental Impact Statement

In February 1998, BP Exploration (Alaska) Inc. (BPXA)
submitted a Development and Production Plan (Plan) to the
Minerals Management Service (MMYS) for the proposed
Liberty Project; a pipeline Right-of-Way application was
submitted March 3, 1998. The Plan has since been revised.
Revision 1 wasissued in November 1998 and Revision 2 in
July 2000. The Plan and application initiated a Federal
review process for BPXA's proposed project. The Liberty
Prospect isin Federal waters of the Beaufort Sea northeast
of the Prudhoe Bay oil field. This project would develop
and produce oil and gas from the Liberty Prospect to
transport and sell il to U.S. and world markets. The
MMS's Regional Supervisor for Field Operations must
consider BPXA's Plan and applications. If he approvesthe
proposed Plan and applications, he would monitor the
project to ensure that activities comply with MM S
regulations. No development activity can occur on the lease
until the Plan is approved.

This document includes the purpose and background of the
proposed action, alternatives, description of the affected
environment, and the proposed environmental effects of the
proposed action and the alternatives. The alternative
analysisin the EIS eval uates the effects of modifying five
project components (island location and pipeline route,
pipeline design, upper slope-protection system, gravel mine
site, and pipeline burial depth). The EIS also evaluates
three alternatives that could be chosen by combining project
components and compares them to each other and to the
BPXA Proposal.

In addition to the mitigation required by MM S in the lease
and those built into the BPXA Proposal, the EIS evaluates
effectiveness of two potential mitigating measures. The EIS
also evaluates potential cumulative effects resulting from
the BPXA Proposal and alternatives.

A. LIBERTY PROJECT, PLAN, AND
SCHEDULES

1. Environmental Impact Statement
Schedule

We (MMS) determined that approving BPXA’s Plan would
be “amajor Federal action that may significantly affect the
quality of the human environment pursuant to the National
Environmental Policy Act”; therefore, we should prepare an
environmental impact statement (EIS). Under this Act, the
EIS will evaluate reasonable aternatives, including BPXA's
Proposal and a No Action Alternative, as well as how each
aternative may affect the environment. We will use
information in the EIS in our Record of Decision to either
approve the Plan and applications or decide on other
actions. Currently, MMS intends to issue the final EISin
fall 2001. Under the Outer Continental Shelf Land Act,
MMS needs to make a decision within 60 days of issuance
of the final EIS; however, under the National Environmental
Policy Act, no decisions can be made until 30 days after the
issuance of the final EIS. Final agency decisions would be
made in early 2002. Some of the alternatives, if chosen,
may result in delaysin the Liberty Project of 18-24 months
to collect additional engineering data and allow time for
specific design and testing work. Thisinformation would
be necessary for technical approval of the project but is not
expected to change the environmental effects. For purposes
of analysisin the EIS, we have not adjusted the timelines for
starting the different alternatives. Therefore, all the
aternatives are on the same footing for the analysis of
environmental effects.

We will respond to the public comments on the draft EISin
thefinal EIS. We have not committed to any specific
course of action and will maintain an open mind throughout
the development of the final EI'S and decision processes.
We will continue to consider and evaluate all reasonable
options. The agency-preferred alternative(s) will be
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identified in the final EIS based on the analysis and full
consideration of comments received. We especially
encourage the public to comment on the sections describing
the alternatives.

EXECUTIVE SUMMARY

2. The Need and Purpose for the Liberty
Project

Need: To satisfy the demand for domestic oil and decrease
the dependence of the United States on foreign oil imports.

Purpose: To recover oil from the Liberty Prospect and
transport it to market.

This project helps satisfy the mandate of the Outer
Continental Shelf Lands Act to explore for and develop
offshore mineral resources by developing the oil resources
of OCS Lease Y-01650 issued by the MM S in Foggy Island
Bay in the Alaskan Beaufort Sea.

3. Description of the Plan

Under the Outer Continental Shelf Lands Act, the MMSiis
required to analyze the environmental effects of BPXA’s
proposed action, as described in the Development and
Production Plan (Sec. I1.A of the EIS).

Note: We haveincluded in the Executive Summary, several
tables, and a map from the EIS. To lessen confusion, we are
keeping the same table or map number used in the EIS.
Citations are listed in the EIS bibliography.

BPXA proposes to develop the Liberty oil field from a
manmade gravel island constructed on the Federal Outer
Continental Shelf in Foggy Island Bay (see Map 1) The
gravel island would be located in water about 22 feet deep
and inside the barrier idands. The Liberty Project is about 5
miles off the coast nearly midway between Point Brower to
the west and Tigvariak Island to the east. The proposed
gravel island would be between the McClure Islands and the
coast. The overall project includes the following:

e amanmade offshore gravel idand;

e stand-alone processing facilities and associated
infrastructure on the island;

e about 6.1 miles of offshore buried oil pipeline and
about 1.5 miles of onshore elevated pipeline connecting
theisland facilities to the Badami Pipeline;

e anonshore gravel mine site at the Kadleroshilik River
used during construction and then rehabilitated; and

e onshore and offshore ice roads.

4. Development Schedule

If the project were approved, construction of the ice roads
presently are planned to begin in November or December of
2002, which would be Y ear 1 of the project as described in
the EIS. The planned construction process would occur
over 2 years. The gravel island would be constructed in 1
year (Year 2), and the offshore pipeline would be
constructed the next year (Year 3). To the extent possible,
construction would occur during the winter. If construction
were delayed, all construction would occur in asingle
season (Year 3).

A drill rig would be transported to theisland by abargein
the summer of Year 2 or moved over an ice road in the
winter of Year 3. An infrastructure module would be
sealifted to theisland in July/August of Year 2. Process
modules would be sealifted to the island in July/August of
Year 3. Drilling would start in the first quarter of Year 3.
Qil shipment (production) would start in the fourth quarter
of Year 3. The economic life of the field is estimated at
about 15 years.

B. COLLABORATION WITH OTHER
AGENCIES

1. Interagency Team Meetings

The Liberty Interagency Team was created in the spring of
1998 to discuss a broad range of issuesrelated to the
development and content of the Liberty EIS. The Liberty
Interagency Team consists of five Federal Agencies (MMS,
Fish and Wildlife Service, U.S. Army Corps of Engineers,
National Marine Fisheries Service, and the Environmental
Protection Agency); two State of Alaska Agencies (State
Pipeline Coordinator’s Office and the Division of
Governmental Coordination); and the North Slope Borough.
The Interagency Team met periodically during the EIS
preparation process. Scoping and EIS alternatives were
major issues of discussion for the Liberty Interagency Team.

2. EIS Partnerships

For the purposes of preparation of this particular EIS, the
Corps of Engineers and the Environmental Protection
Agency are cooperating agencies. They, along with the
MMS, will consider using this EIS as their National
Environmental Policy Act documentation for review of the
Liberty Project. Both the Corps of Engineers and the
Environmental Protection Agency have attended frequent
meetings with MM S and have reviewed draft EIStext. The
Corps of Engineers Preliminary Section 404(b)(1)

A. Liberty Plan B. Collaboration C. Issues D. Effects E. Alternatives and Mitigation F. Cumulative Analysis
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Evaluation - Liberty Development Project and Evaluation of
Proposed Liberty Project Ocean Disposal Sitesfor Dredged
Material at Foggy |sland Bay can be found in Appendices G
and H of the EIS. The Environmental Protection Agency
draft National Pollution Discharge Elimination System draft
permit can be found in Appendix I-2 of the EIS. TheFish
and Wildlife Service, National Marine Fisheries Service,
North Slope Borough, the State Pipeline Coordinator’s
Office, and the State Division of Governmental
Coordination have entered into a participating relationship
with MM S and have attended meetings and exchanged
information, as time permitted.

The MM S iswriting Biological Assessments on the Liberty
Project for both the Fish and Wildlife Service and the
National Marine Fisheries Service. The Fish and Wildlife
Service and National Marine Fisheries Service each will
write individual Biological Opinions on species specific to
their jurisdiction regarding the Liberty Project in accordance
with Section 7 Endangered Species Act consultation
procedures. The Fish and Wildlife Service and the
Biological Resources Division of the U.S. Geological
Survey each prepared an analysis that can be found in
Appendix J of the EIS. The Fish and Wildlife Service
prepared the report Exposure of Birds to Potential Oil Spills
at the Liberty Project and the Biological Resources Division
evaluated potential effectsto polar bearsin their report
Estimating Potential Effects of Hypothetical Qil-Spillsfrom
the Liberty Oil Production Island on Polar Bears.

National Marine Fisheries Service isresponsible for the
authorization of the incidental taking of certain species of
marine mammals under the Marine Mammal Protection Act
and/or the Endangered Species Act. The EIS describes the
type and extent of such takings.

C. ISSUES

1. Scoping

“Scoping” isan ongoing public process to determine the
public concerns about BPXA'’s proposed plan and to
identify issues to be analyzed in depth in the EIS. Scoping
also is used to develop alternativesto BPXA's Plan and
mitigating measures that could eliminate or reduce potential
development impacts. Alternatives could include
technological modifications to the Plan or different drilling
locations or pipeline routes. The scoping process includes
an evaluation of the issues, alternatives, and mitigating
measures that will be addressed further in the EIS and those
that will not.

As part of the scoping process, we have received comments
in response to our Notice of Intent to Prepare an EIS in the
Federal Register Notice of February 23, 1998, and from

ExSum-3

public meetings and the Liberty Interagency Team. We
received seven comment lettersin response to the Notice.
Scoping meetings were held during March and April 1998
in Nuigsut, Barrow, Anchorage, Kaktovik, and Fairbanks.
Additional scoping comments were provided as part of the
information update meetings in these communitiesin
October and November 1999.

During scoping meetings, attendees expressed concerns
about the effects of development on the physical and
biological resourcesin and adjacent to the Liberty Prospect
and on the Inupiat inhabitants of Alaska’ s North Slope.
These concerns, characterized as issues, are associated with
planned activities or accidental events that are or may be
part of the construction and operation of oil and gas
facilities.

The planned activities would alter the local environment.
These disturbances, often in the form of noise, may last only
afew minutes; whereas, physical changesto the
environment, such as construction of the gravel island, may
last 15-20 years or more. Short-term disturbances include
the noise from aircraft overflights or marine transport of
facilities and supplies. Disturbances also may last up to
several months; these include noise and physical changesto
the environment associated with mining and hauling gravel
for idand construction, changes to seafloor sediments, and
suspension of sediments that result from trenching for the
pipeline.

Accidental eventsinclude crude oil spills during production,
during transport through the pipelines, or from diesel fuel
used to power electrical generatorsif natural gas, produced
from the Liberty reservoir, is not available. Such events
have a very low probability of happening.

Primarily, the issues express concerns about the effects of
disturbances and large offshore oil spills on the
environment. These effects are analyzed in the EIS for the
following essential resources and systems:

e endangered and threatened species (bowhead whales
and spectacled and Steller’s eiders)

seals

polar bears

marine and coastal birds

terrestrial mammals

fishes and essential fish habitat

lower trophic-level organisms

vegetation-wetland habitats

subsi stence harvests

sociocultural systems

archaeological resources

economy

water quality

air quality

Associated with disturbance and oil-spill issues are concerns
that include:

A. Liberty Plan B. Collaboration C. Issues D. Effects E. Alternatives and Mitigation F. Cumulative Analysis
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e risk of damage to the island and production facilities
from storm waves, currents, and ice forces

e risk of damage to the offshore pipeline fromice
gouging, strudel scouring, and permafrost melting

o |eak detection for the buried pipeline

e offshore pipeline design and the risk of failure and
leaks

e height of onshore pipeline

e erosion in the area where the pipeline crosses the
shoreline

e 0il-spill-response and cleanup capability, especially in

broken ice

waste disposal

discharges of production fluids

air emissions

abandonment

population growth and balance between modern

lifestyles and the lifestyle of the Inupiat people

e timing and size of the prospective workforce and how it
would affect community economies

e useof gravel bagsto prevent gravel erosion of the
island

e disregard for local traditional knowledge in making
decisions

e useof Ternldand as either adrilling site or a source of
gravel

e locating the Liberty drilling and production facility
either onshore or in waters no deeper than 6 feet

e global climate change

e dternative energy sources

The issues raised during scoping also are used to develop
alternatives and mitigating measures for this EIS.

EXECUTIVE SUMMARY

people shared an observation or concern, it is paraphrased in
asingle statement and cited.

The TK-gathering efforts undertaken specifically for the
Liberty Project include: (1) meeting minutes from the 1999
community meetings conducted under the auspices of
Environmental Justice (see the following and Appendix E of
the EIS); (2) use of an interim portion of the Inupiat TK
collection study by the Barrow nonprofit Ukpeagvik Inupiat
Corporation; (3) the Arctic Nearshore Impact Monitoring in
Development Area study that includes a task for gathering
subsistence whaling TK from Nuigsut whalers; and (4) an
in-depth assessment and use by MM S analysts of existing
TK sources. These sourcesinclude TK citations for the
Northstar final EIS; the TK database developed by Dames
and Moore for the Northstar Project from MM S hearing
transcripts; Native interviews from the North Slope
Borough's Mid-Beaufort Sea Traditional Resource Survey;
TK from the North Slope Borough document Cross Island:
Inupiat Cultural Continuum; and TK gleaned from the
North Slope Borough's Subsistence Harvest Documentation
Project Data for Nuigsut, Alaska (North Slope Borough,
1997a).

2. Traditional Knowledge

Weinclude in the EIS analysis what local indigenous people
on the North Slope say and have said about development on
the outer continental shelf. We developed a protocol to
extract, from past testimony and community meetings,
traditional knowledge that relates to oil and gas activitiesin
the Alaskan Beaufort Sea. Various sources of traditional
knowledge (TK) were queried to provide this information.
Sections111.C.3.h and i (Subsistence-Harvest Patterns and
Sociocultural Systems) in the EIS illustrate how traditional
knowledge was incorporated into the EIS and into the
design, construction, and planned operations of the proposed
project to minimize potential conflicts with subsistence
users.

This information endeavors to capture the traditional Inupiat
perspective about the potential effects of the Liberty Project
and other oil and gas development activities on the North
Slope. In some instances, the words of individual speakers
are incorporated and cited. In other cases, when several

3. Environmental Justice, Indian Trust
Resources, and Government-to-
Government Coordination

Executive Order 12898, Environmental Justice, requires that
Federal Agenciesidentify and address disproportionately
high and adverse human health and environmental effects of
its actions on minority and low income populations.

To meet the direction of this Order (Federal Actionsto
Address Environmental Justice in Minority Populations and
Low-Income Populations) and the accompanying
memorandum from President Clinton to the heads of all
departments and agencies, MM S held Environmental Justice
Meetings in Barrow, Nuigsut, and Kaktovik. Environmental
Justice, as aformal part of the Sociocultural Systems
analysis, isdiscussed in Section I11.C.3.i., Effects of
Disturbance on Sociocultural Systemsinthe EIS. The
MMS met with local tribal governments to discuss
subsistence issues and the Liberty Project during scoping
meetings in the community of Nuigsut on March 18, 1998;
in the community of Barrow on March 19, 1998; and in the
community of Kaktovik on March 31, 1998. In these first
meetings, MM established a dialogue on environmental
justice with these communities. Followup meetingsto
address environmental justice issues were held in Barrow on
November 1, 1999; in Nuigsut on November 2, 1999; and in
Kaktovik on November 5, 1999.

The environmental justice concerns raised during scoping
and from the Environmental Justice Meetings are covered in
the EISin the sections on Subsistence-Harvest Patterns,
Sociocultural Systems, and marine mammals (see Sec.
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[11.C.3inthe EIS). The analysesin these sections
incorporate TK of the Inupiat people of the North Slope
communities of Barrow, Nuigsut, and Kaktovik, along with
Western scientific knowledge. Environmental Justiceis
discussed in more detail in Appendix B, Part E of the EIS.

The Department of the Interior and the MM S are
responsible for ensuring that Indian Trust Resources of
federally recognized Indian Tribes and their members that
may be affected by these project activities are identified,
cared for, and protected (Appendix B, Part D of the EIS).
No significant impacts were identified during the EIS
scoping process, including the Environmental Justice
Meetings, that pertain to thistopic. Native allotmentsin the
project are discussed in Section I11.C.3.i of the EIS.

Executive Order 13084 (Consultation and Coordination
with Indian Tribal Governments) states that the U.S.
Government will continue “to work with Indian tribes on a
government-to-government basis to address issues
concerning Indian tribal self-government, trust resources,
and Indian tribal treaty and other rights.” To meet that
direction, MM S has met with the local tribal governments of
Barrow, Nuigsut, and Kaktovik; as well as the Inupiat
Community of the Arctic Slope (the recognized regional
tribal government), and an important nongovernmental
Native organization, the Alaska Eskimo Whaling
Commission. Notes from the 1999 meetings are included in
Appendix E of the EIS. These tribal governments were
contacted by letter and given the opportunity to participate
in the development of this EIS. None of the letters sent
received aresponse; nonetheless, in Liberty meetings held
on the North Slope, we have met with these groups to keep
them informed of this Proposal and will continue to do so.
Local Inupiat government representatives are members of
our Outer Continental Shelf Lease Sale Advisory
Committee that meets to discuss and resolve issues that
arise from recent lease sales.
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e global climate change
e dternative energy sources

Air pollution also is an important issue for North Slope
inhabitants. The effects of emissions from burning fossil
fuels during Liberty drilling and production operations are
analyzed in detail under the discussion of discharges under
the heading of Other Issues.

These issues served as the basis for the development of
aternatives and were used to configure the analysisin the
aternatives as well as the analysis of the proposed
Development and Production Plan. The major

i ssues/perturbations mentioned below apply to each
analyzed aternative, as well as the proposed Devel opment
and Production Plan.

4. Major Issues

Based on scoping concerns, MM S has determined that the

major issues are:

e disturbances from planned project activities;

o il spillsfrom accidental events; and

e cumulative effects of past, present, and future
development on the people and environment of
Alaska’'s North Slope.

Generally, the above issues are analyzed more fully than
other concerns that include:

discharges (water discharges and air emissions)
gravel mining

small oil spills

seawater intake

economic effects

abandonment of the project

a. Disturbances

The Liberty Project involves constructing a gravel isand
about 5 miles offshore, using gravel hauled by truck over ice
roads to a prepared subsea pad, and construction of a
pipeline from the island to an existing onshore pipeline.
Theisland and pipelines would be constructed mainly in
winter, and most potential disturbance from construction
would occur in that season. Construction of the subsea
pipeline trench and the onshore pipeline would permanently
disturb habitats. The following are examples of
disturbances:

e sediment and turbidity from the dumping of gravel
during construction of the proposed island and from the
pipeline trenching and backfilling activities;
noise from construction and drilling activities; and
noise from the transportation of people and materialsto
and from the gravel island.

Helicopters, supply boats, and some barges would provide
transport over water. Long-term disturbances would include
noise from various kinds of transportation and any other
drilling that might occur over the operational life of the
field.

Releases of particulate matter and attendant turbidity in the
water may come from remnant fill from the pipeline trench,
particulate leaching from the island, and final island
preparation (reshaping). When refilling pipeline trenches,
the excess fill not deposited back into the trench would be
placed on theice parallel to the pipeline and would filter
into the Beaufort Sea as breakup progresses. Particulate
matter would leach from the island after initial construction
and before the placement of filter fabrics and cement blocks;
some island reshaping may be necessary, but this would be a
short-term action.

The project descriptionsin Section 11.A.1 and Table [1.A-1
of the EIS more thoroughly discuss Liberty development
and potential sources of noise and habitat disturbance.
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b. Large Offshore Oil Spills

The potential effects of oil spills were a major concern
raised during scoping. For purposes of analysis, we divide
oil spillsinto two classes. We define large oil spillsas
greater than or equal to 500 barrels, and small spillsasless
than 500 barrels. See Sections | X.A and B in the EISfor an
analysis of avery large oil spill.

(1) Spill Assumptions and Sizes

The assumptions about large oil spills are a mixture of
project-specific information, modeling results, statistical
analysis, and professional judgement. For purposes of
analysis, we assume that one large spill occurs from the
proposed or alternative Liberty gravel island locations or
along the proposed or alternative offshore/onshore pipeline
routes. After we analyze the effects of alarge oil spill, we
consider the chance of alarge oil spill occurring. Even
though the chance of one or more large spills occurring and
entering offshore waters is low (on the order of 1%), we
analyze the consequences of an oil spill becauseitisa
significant concern to all stakeholders. The analysisof a
large spill represents the range of effects that might occur
from arange of offshore or onshore spill sizes at Liberty
facilities. Table111.C-4 of the EIS shows the large spill
sizes we assume for analysis. These hypothetical spills
range from 715-2,956 barrels for crude and diesel oil. The
spills are broken out as follows:

Crude Oil

e gravel idand: 925 barrels

e offshore pipeline; 715, 1,580, and 2,956 barrels

e onshore pipeline: 720 and 1,142 barrels

Diesel

e dtoragetank: 1,283 barrels

A large spill from the Liberty facilities could happen at any
time of the year. We assume that the island would not
absorb any oil. Depending on the time of year, we assume
that a spill reaches the following environments:

e gravel idand and then the water or ice

open water

brokenice

on top of or under solid ice

shoreline

tundra or snow

(2) Oil-Spill-Trajectory Analysis

We analyze spills from nine locations. We use the location
of the Liberty, Southern, and Tern gravel islands as the sites
where large oil spills would originate, if they were to occur
fromanidand. (Liberty IsSand isthe site proposed by
BPXA. Southern and Tern Islands are alternative sites
selected by MMS for the EIS analysis.) We also use the
Liberty, Tern, and eastern pipeline sites, with each pipeline
divided into two segments. The two pipeline segments
represent spills that would occur nearshore and offshore.

EXECUTIVE SUMMARY

(Similarly, the Liberty pipeline route was proposed by
BPXA and the Tern and eastern routes were selected for
analysis as EIS aternatives.)

In general, there is a 0-2% difference in the chance of oil-
spill contact with the majority of the environmental resource
areas when we compare Liberty Island, Southern Island, and
Tern Island to each other. Each of theseidlandsiswithin
1.2-1.4 miles of each other, and no geographic barriersto
spills exist between theseidland locations. Thereisa3-12%
difference in the chance of contact with resources directly
adjacent to the area where we hypothesize a spill would
start. For example, the largest difference (12%) isto the
Boulder Patch, because Liberty Island is directly adjacent to
it, and the Southern Idand and Tern Island are slightly
farther away. Changing the location of theisland would
cause an insignificant change in the chance of ail spill
contact to the majority of the environmental resource areas.

In general, there is a 0-2% difference in the chance of
contact to the majority of the land segments when we
compare Liberty Island, Southern Island, and Tern Island to
each other. The reader should note, however, that the closer
theisland is located to shore, the greater the probability of
oil contacting the nearby coastline. The coastline between
the Sagavanirktok and Kadleroshilik rivers has a 3-4%
difference in the chance of contact from Southern Island or
Tern Island when we compare them to Liberty Island.
While these differences are measurable, they do not result in
effects to the resources that are substantial.

(3) The Chance of a Large Spill Occurring

The analysis of historical oil-spill rates and failure rates and
their application to the Liberty Project provides insights, but
not definitive answers, about whether oil may be spilled
from a site-specific project. Engineering risk abatement and
careful professional judgment are key in confirming whether
aproject would be safe.

We conclude that the designs for the Liberty Project would
produce minimal risk of asignificant 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 occurring from the
Liberty Project and entering the offshore watersis on the
order of 1%. We usesthe volume of oil produced as the
basis for projecting oil spills; therefore, the chance of an ail
spill is essentially the same for all alternatives evaluated in
thisEIS.

We base our conclusion on the results gathered from several
spill analyses done for Liberty. All showed alow likelihood
of aspill, on the order of a 1-6% chance or less. More
importantly, we also base our conclusion on the engineering
design factors that BPXA hasincluded in the project,
especialy for the buried pipeline. The combination of
pollution-prevention measures, design, testing, quality
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assurance, and proactive monitoring lead us to conclude that
the proposed and aternative pipelines would be safe.

We base the analysis of effects on the following

assumptions:

e Onelarge spill occurs.

e Thespill sizeisone of the sizesshownin Tablel11-C.4
of the EIS.

o All the oil reaches the environment; the island absorbs
no oil.

e The spill starts at the gravel island or along the pipeline.

e The spill could occur at any time of the year.

e A spill under ice does not move significantly until the
ice breaks up.

e Thespill areavariesover time and is calculated from
Ford (1985).

e Thetime and chance of contact from an oil spill are
calculated from an oil-spill-trajectory model.

o Effectsare analyzed for the location where the chance
of contact is highest.

The analysisin Section 111.C.2 first considers context and
intensity effects of an oil spill to the resources and then
considers whether the effects would be local or regional.
The analysis next evaluates the adverse effects resulting
from the oil-spill-cleanup efforts on the resource (noise,
disturbance, etc.) and provides an assessment of the
mitigation benefits that might occur. However, the
effectiveness of oil-spill recovery and cleanup is uncertain
and depends on weather conditions, wind and wave
conditions, and other variables at the time of the spill. Qil-
spill recovery can range from very little to amost al of the
oil.

The BPXA Proposal includes the use of either the “L eak-
Detection and Location System” (LEQOS) for detecting any
leaks from the pipeline or the use of an equivalent system.
Siemens developed LEOS about 30 years ago. The LEOS
system detects leaks by means of alow-density
polyethylene tube, which is highly permeable to il and gas
molecules. The tube is pressure tight and contains air at
atmospheric pressure when installed. In the event of an oil
leak, some of the leaking oil diffusesinto the tube due to the
concentration gradient. The air in the tube istested every
day when a pump at theidand pullsthe air at a constant
speed through the tube into a detector unit. The detector
unit is equipped with semiconductor gas sensors that can
detect very small amounts of hydrocarbons. An electrolytic
cell onshore injects a specific amount of hydrogen gas into
the tube just before each daily test. This gasistransported
through the tube at each test and generates a “marking peak”
that not only notes the test is complete but helpsto verify
that the equipment is functioning and properly calibrated.
The LEOS system can detect aleak, when the total volume
of the leak reaches 0.3 barrel, within 24 hours. Because the
air moves through the tube at a specific rate, this system can
accurately determine within meters the location of a pipeline
leak. Should aleak be detected, an alarm sounds.
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This system has been installed in underground pipelines and
in aquatic environments, mostly in Europe. Recently,
LEOS was successfully installed as part of the Northstar
development. During testing in September 2000, it
pinpointed hydrogen gas coming from the pipeline anodes
(Franklin, 2000, pers. commun.). In Europe, the LEOS
system has detected two hydrocarbon leaks in the soils
saturated with water. The sizes of both leaks were below
the detection threshold by conventional leak detection
systems (INTEC, 1999a). While the LEOS system is
operating to specifications for the Northstar Project, its
long-term effectiveness in the arctic undersea has not been
demonstrated.

The BPXA Proposal also includes what has been considered
as the best available techn