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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: This environmental impact statement (EIS) assesses three lease sales in the Proposed Final
2002-2007 5-Year Oil and Gas Leasing Program for the Beaufort Sea OCS Planning Area. Sale 186 is
scheduled for 2003; Sale 195 for 2005; and Sale 202 for 2007. The proposed sales include consideration of
1,877 whole or partial lease blocks in the Beaufort Sea Planning Area, covering about 9.8 million acres
(3.95 million hectares).

The area considered for the proposed action (Alternative I) is located seaward of the State of Alaska
submerged lands boundary, extending from 3 miles to approximately 60 miles offshore and to water depths
more than 600 feet, from the Canadian Border on the east, to Barrow, Alaska on the west. For each
alternative, the EIS evaluates the effects to the human, physical, and biological resources from routine
activities and from the unlikely chance of a large oil spill. Other alternatives include Alternative II (No
Lease Sale), which means cancellation of the sale, and four deferral Alternatives (III through VI), which
would eliminate various subareas from leasing. A cumulative-effects analysis evaluates the environmental
effects of the proposed action with past, present, and reasonably foreseeable future OCS lease sales, as well
as non-OCS activities.

Five standard lease Stipulations and 16 standard Information to Lessee (ITL) clauses are evaluated as part
of the proposed action. The EIS also evaluates optional stipulations and ITL’s.
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The 2003 Beaufort Sea Multiple-Sale EIS
What it Includes and How It’s Structured

Overview and General Information

These two pages provide a quick overview of what is in this draft environmental impact statement (EIS)
and how it is structured. Because the draft EIS is somewhat complicated, we in the Minerals Management
Service (MMS) urge you to read this first.

In April 2002, the Secretary of the Interior issued a Proposed Final 5-Year Offshore Oil and Gas Leasing
Program for 2002-2007. It includes three lease sales on the Beaufort Sea outer continental shelfl] Sale 186
scheduled in 2003, Sale 195 in 2005 and Sale 202 in 2007. This multiple-sale EIS assesses environmental
effects of these sales, all three of which consider for leasing the same geographical area in the Beaufort Sea
(from near the City of Barrow to the Canadian border). As MMS begins preparations for each of the latter
two sales, we will do an Environmental Assessment (EA) to determine if the EIS is still adequate or if a
supplemental EIS is needed. Those EA’s will be available for public review and comment.

The MMS has successfully used offshore multiple-sale EIS’s in the Gulf of Mexico Region. Such an
approach is encouraged by the National Environmental Policy Act (NEPA). It avoids publication of nearly
duplicate documents and staff “burnout” in local, State, and Federal reviewing agencies and saves MMS
staff and financial resources. It also focuses readers on the key environmental issues that are very similar
for each sale.

Traditional knowledge information and observations appear throughout the EIS, along with those of
Western science.

We have attempted to use and cite the latest and best information available in this EIS. When information
in the literature was limited, authors used their best professional judgment in describing effects. If you

have any suggestions about the format and writing style, we hope you include them in your comments. If
you feel any critical references were omitted, please describe them as specifically as possible. Thank you.

This draft EIS is available in paper copy and as a CD/ROM. The CD/ROM is convenient to use, has
numerous hyperlinks, and saves substantially on paper, printing, and postage costs.

Executive Summary: This sets out the geographic scope and context of the proposed sales and then
summarizes the issues raised in written and oral scoping comments. We introduce the concept of
infrastructure/water depth zones and lay out the development scenarios we created for purposes of analysis
for each sale in each zone. We describe three groups of effects of the proposal (Alternative I) for each sale:
effects from routine permitted activities, effects from an unlikely large oil spill, and cumulative effects.

The Executive Summary then summarizes the effects of No Action (Alternative II) and the effects of the
four deferral alternatives: the Barrow, Nuigsut, and Kaktovik Subsistence Whaling Deferrals and the
Eastern Deferral (Alternatives I1I-VI). Finally, we touch on the mitigating measures and a context for
considering alternatives and mitigating measures.

Section I Purpose and Background of the Proposed Actions: This section gives fairly conventional
treatment to the purpose, need, and description of the proposed actions for the three sales in addition to the
legal mandates and a summary of the results of the scoping process.

We then describe the six alternatives, the sale proposal, no action, and four deferrals, all of which are the
same for the three sales. Next is our rationale for “scoping out” other recommended deferrals. We then list
the mitigation measures (both the Stipulations and Information to Lessees [ITL clauses]) and summarize
information on Indian Trust Resources and Environmental Justice. The section ends with a description of
the NEPA process for the three sales and our attempt to keep the EIS as concise as possible.

Section II Alternatives, Including the Proposed Action: We start with a detailed description of our
analytical approach to assessing the hydrocarbon-resource potential of the Beaufort Sea and the



development scenarios of offshore operational activities that we create and use to estimate environmental
effects. We introduce the “opportunity index” to describe the risk-weighted probability of discovering and
developing an economic field in particular areas of the Beaufort Sea.

We then describe in detail each of the 6 alternatives and each of the 5 standard and 3 additional stipulations
and 16 standard and 1 additional ITL clause.

Section III Description of the Affected Environment: This is a fairly standard description of the
physical characteristics, biological resources and social systems.

Section IV— Environmental Consequences: This is the heart of the EIS. We begin with detailed
information on all the basic assumptions used in our assessment of effects. Then, we describe the positive
and negatives effects of taking no action (Alternative II). The bulk of the analysis of effects in this section
is grouped by the 16 resource categories that we address:

e Water Quality

e Lower Trophic-Level Organisms

e Fishes

*  Essential Fish Habitat

e  Endangered and Threatened Species

e  Marine and Coastal Birds

e Marine Mammals

e Terrestrial Mammals

e Vegetation and Wetlands

*  Economy

e Subsistence-Harvest Patterns

e Sociocultural Systems

*  Archaeological Resources

¢ Land Use Plans and Coastal Management

e Air Quality

e Environmental Justice

Under most all of the above categories, we first present the general effects of noise, disturbance, etc. from
permitted activities and then the general effects of oil spills and the effects of an unlikely large spill with
associated cleanup activities. We then analyze the effects on the particular resource category of each
alternative, with subheadings for each sale. We treat a few categories, such as Economy and
Environmental Justice, somewhat differently.

We end the section with analysis of a variety of topics required by NEPA, the effects of natural gas
development and production, and the effects to resources from a very large, but extremely unlikely,
blowout oil spill.

Section IV Cumulative Effects: This section presents the conceptual approach used in analyzing
cumulative effects, then details the past, present and reasonably foreseeable future activities that contribute
to cumulative effects. The bulk of the analysis is cumulative effects by resource. We assess sequentially
the cumulative effects on the 16 previously-mentioned resource categories and end each subsection with a
concluding statement of the contribution that the proposal for Sale 186 makes to the cumulative effects.

Section VI Consultation and Coordination: Here we include organizations and/or individuals with
whom we consulted, who provided written or oral scoping comments, or are on our mailing list. We also
include a list of contributing authors and support staff.

Section VII Review and Analysis of Comments Received: This section provides copies of the comments
we received by letter, email, or as testimony at the hearings. We have assigned a number to each letter
(L-0001 to L-0040) and assigned the name to each public hearing (i.e. PH Barrow or PH Kaktovik).

Within each letter and pubic hearing we have identified the comments requiring a response with another
three digit number. The combination of both these numbers (L-0020.001 or PH Barrow.001) provides a
unique identifier for each comment and response. The responses to comments for each letter or public
hearing are provided immediately after the letter or hearing. E-mails tend to be repetitive and contain
comments previously answered either within the letter or public hearing comments; consequently, we have



included representative examples of e-mails received. E-mails are numbered with an E followed by the
sequence in which it was received at the Alaska Region Website (E-2301).

Appendices: These include technical information on oil spills, resource estimates, the Endangered Species
Act, other applicable laws and regulations, and the scoping report.
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Executive Summary: Beaufort Sea Multiple Sale
Environmental Impact Statement for Sales 186, 195,
and 202

ES.1.a Introduction and Background

This environmental impact statement (EIS) assesses three lease sales in the Proposed Final 2002-2007 5-Year
Oil and Gas Leasing Program for the Beaufort Sea OCS Planning Area. Sale 186 is scheduled for 2003; Sale
195 for 2005; and Sale 202 for 2007. Federal regulations (40 CFR 1502.4) suggest analyzing similar sales in a
single EIS. The proposal for each sale is to offer 1,877 whole or partial lease blocks inllh_gjfufort Sea

Map 1

Planning Area, covering about 9.8 million acres (3.95 million hectares) for leasing (see . The proposed
sale area is seaward (up to 60 miles offshore) of the State of Alaska submerged lands boundary in the Beaufort
Sea. It extends from the Canadian Border on the east to near Barrow, Alaska on the west. Although the water
depths may exceed 600 feet, most, if not all, exploration and development activities that may occur likely would
take place in water depths less than 125 feet. For purposes of analysis, the MMS assumes that 460 million
barrels of oil could be discovered and produced for each sale, based on an estimated range of 340-570 million
barrels per sale. Only a small percentage of the blocks available for lease under the proposed action for Sales
186, 195, and 202 likely would be leased. Of the blocks that would be leased, only a portion would be drilled.
Of these, only a very small poﬁfi 1f ?1y, likely would result in production. At this time, gas is not considered
economically recoverable. Seef Map 17 }»Historical Sales, Areas Previously Offered in Beaufort Lease Sales;
and Historical Sales, Blocks Leased in Previous Beaufort Sales.

ES.1.b Scoping

Scoping is the ongoing public process to identify issues to be analyzed in depth in the EIS. Public scoping
meetings were held in Barrow, Kaktovik, Nuigsut, and Anchorage. We received both oral and written
comments from a number of constituents. Respondents include affected local, tribal, State and Federal
agencies, the petroleum industry, Native groups, environmental and public interest groups, and concerned
individuals. The input we received from these sources aided us in identifying significant issues, possible
alternatives, and potential mitigating measures. As part of our local scoping process, we held a government-to-
government dialog with Native groups, both in formal agency meetings and in the open public forum.
Traditional Knowledge, Environmental Justice, Indian Trust Resources, and Government-to-Government
Coordination are addressed in this EIS.

The MMS identified the following major issues from the scoping comments:

ExSum-1
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¢ habitat disturbances and alterations, including discharges and noise

e disturbance to bowhead whale-migration patterns from resulting activities

»  protection of subsistence resources and the Inupiat culture and way of life

» effects from accidental oil spills

e incorporation of traditional knowledge in the EIS and its use in decisionmaking

* cumulative effects of past, present, and reasonably foreseeable future activities on the people and
environment of Alaska’s North Slope

¢ development of a single EIS for each proposed lease sale, rather than one multiple-sale EIS covering all
proposed lease sales, is favored by the NSB

ES.1.c Infrastructure/Water-Depth Zones

For purposes of analysis, the MMS has divided the Beaufort Sea Planning Area into three zones. These zones
are defined primarily by their proximity to existing North Slope infrastructure and secondarily by water depths.
Distance from existing infrastructure is a major economic factor. The farther away a project is located from
existing infrastructure, the higher the costs; therefore, a greater quantity of oil is needed to make the project
economic. Water depths will influence the types of structures used for exploration and development. The
Near/Shallow Zone is located in the central Beaufort Sea (offshore Prudhoe Bay) between the Canning River on
the east and Colville River on west in water depths less than 30 feet (about 10 meters) (see . The
Midrange/Medium Zone is farther away from development, extending from Barter Island in the east to Cape
Halkett in the west and in water depths between 30 and 100 feet (about 10-30 meters). The Far/Deepwater
Zone extends from the Canadian Border in the east to near Barrow in the west, and water depths may exceed
600 feet (200 meters), although we expect most development would take place in water depths less than 125
feet (35 meters) and within 25 miles from shore.

Past experience has shown that exploration and subsequent development likely will expand into areas that are
more remote and of higher cost after opportunities are largely exhausted in areas that are easily accessible. For
this reason, the development scenarios and associated analyses will change slightly with each sale. We assume
that with the holding of each sale, commercially recoverable resources will lie in deeper offshore water and/or
farther from existing infrastructure. However, no one can know, with any degree of certainty, how, when and if
development will actually evolve in the Beaufort Sea.

ES.1.d Development Scenarios for Each Sale

For Sale 186, the MMS estimates most leasing (70%) would take place in the Near Zone, 20% in the Midrange
Zone, and only 10% in the Far Zone. For purposes of analysis, we assume two potential developments in the
Near Zone and one in the Midrange Zone. For Sale 195, industry interest would broaden with 50% of the
leasing in the Near Zone, 30% in the Midrange Zone, and 20% in the Far Zone. We assume two potential
developments would occur, one in the Near Zone and one in the Midrange Zone. For Sale 202, industry interest
would move farther offshore and away from the central Beaufort Sea. We assume 40% of the leasing would
occur in the Near Zone, 30% in the Midrange Zone, and 30% in the Far Zone; we assume a single development
in the Far Zone. Although the scenarios prepared for this EIS assume a reasonable percentage of leasing and
one development in the Far Zone until Sale 202 leases, companies could bid on and be awarded leases in any of
the zones in any of the three sales. Moreover, the effects evaluated in this EIS that are attributed to any
particular zone or sale for the scenarios MMS developed could occur as a result of any lease sale, if they occur
at all.

ES.1.e Environmental Effects of the Proposal (Alternative 1) for
Sales 186, 195, and 202

Se for Beaufort Sea Multiple-Sale Deferral Alternatives.

ExSum-2
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ES.1.e(1) Effects from Routine Permitted Activities

If any of the lease sales are held and result in exploration and/or development, routine industrial activities
associated with oil exploration and development would generate some degree of disturbance, noise, and
discharges into the environment (see [Fable IV.A-4). The EIS found that no significant effects are anticipated
from routine permitted activities. Significance thresholds are defined in of the EIS.

Potential effects to water quality from any or all of the sales would be of short duration and localized to a few
square kilometers from the discharge site, but there likely would be no regional effects. Effects to lower
trophic-level organisms from increased turbidity from permitted construction activities would be local and short
term. Nearby benthic organisms would experience sublethal effects from permitted discharges of drilling muds
and cuttings over the life of the field. No measurable effect on fish populations (including incidental
anadromous species) would be likely. Although a few individual fish could be harmed or killed during
construction, most fish in the immediate area likely would avoid these activities and would be otherwise
unaffected. Effects on most overwintering fish are likely to be short term and sublethal, with no measurable
effect likely on overwintering fish populations. Effects to essential fish habitat potentially likely would be
greatest in the central Beaufort Sea onshore area, where the lakes and rivers in the area provide the best
freshwater (overwintering) habitat. Effects on prey to essential fish habitat likely would be localized, with low
population changes in abundance and distribution and for a short time. Ice-road construction, which uses some
freshwater, could have moderate to low effects to onshore freshwater habitat by removing up to 15% of an
overwintering waterbody. Removal of water from a lake or deep-water hole in a river potentially could reduce
survival of overwintering juvenile salmon.

The endangered bowhead whale may exhibit temporary avoidance behavior to seismic surveys, vessel and
aircraft activities, drilling, and construction, but overall effects to bowheads from disturbance and noise likely
would be temporary and nonlethal. Disturbance associated with construction activities of the threatened
spectacled and Steller’s eiders may cause decreased fitness or production of young. Eider mortality from
collisions with structures is not likely to be a significant effect. Frequent disturbance during the construction of
exploration or production facilities may cause decreased fitness or production of young to marine and coastal
birds. Bird mortality from collisions with structures is not likely to be a significant effect. Small numbers of
marine mammals (pinnipeds, polar bears, and beluga and gray whales) could be affected, with recovery
expected in about 1 year. Small numbers of terrestrial mammals (caribou, muskoxen, grizzly bears, and arctic
foxes) may be affected by construction activities, with recovery expected in 1 year. Caribou could be displaced
within 1-2 kilometers along the pipeline and roads, but this should not affect caribou migration and overall
distribution. Destruction of less than a few hundred acres of vegetation and wetlands from gravel mining,
construction of a landfall gravel pad, and onshore pipeline installation likely would occur, with effects
persisting for more than 10 years. Periodic disturbances could affect subsistence-harvest resources, but no
resource or harvest area likely would become unavailable, and no resource population likely would experience
an overall decrease.

Chronic disruptions to sociocultural systems likely would occur, but these disruptions are not likely to cause
permanent displacement of ongoing traditional activities of harvesting, sharing, and processing subsistence
resources. No “disproportionately high adverse effects” as defined by the Environmental Justice Executive
Order would likely occur from planned and permitted activities associated with any of the three proposed OCS
lease sales evaluated in this EIS. Disturbance of historic and prehistoric archaeological resources is possible,
but not likely, during exploration and development activities both onshore and offshore. However, terrestrial
and marine archaeological surveys should identify any potential resource prior to activities taking place, and
they can be avoided or their effects can be mitigated. Air quality effects likely would not cause ambient air
quality standards to be exceeded.

Based on the assumed discovery and development of 460 million barrels of oil, some economic benefits could
occur as a result of each lease sale: $15 million in revenue to the North Slope Borough, $190 million to the
State of Alaska, and $930 million to the Federal Government. An average of 800 jobs over 30 years could
occur, and if so, they would represent about $1.7 billion in total personal income for these workers. Alternative
I also likely would result in a longer lifespan for the Trans-Alaska Pipeline System. No conflicts are anticipated
with the Statewide standards of the Alaska Coastal Management Plan or the enforceable policies of the North
Slope Borough.

ExSum-3
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ES.1.e(2) Effects in the Unlikely Event of a Large Oil Spill

Other effects from any or all of the sales are possible from unlikely events, such as a large, accidental oil spill.
The MMS’s estimated mean number of one or more spills greater than or equal to 1,000 barrels for any one of
the proposed sales is 0.11, and the most likely number of spills greater than or equal to 1,000 barrels is zero for
any of the proposed sales. The chance of one or more large spills greater than or equal to 1,000 barrels for each
of the three sales is 8-10%. For purposes of analysis, we assume one large spill of either 1,500 barrels (platform
spill) or 4,600 barrels (pipeline spill). In the unlikely event of such an oil spill, significant adverse effects could
occur to local water quality; common, spectacled, and Steller’s eiders; long-tailed ducks; subsistence harvests;
and sociocultural systems. However, the low probability of such an event, the likelihood that a spill will not
move into all portions of a given area, and the seasonal nature of the resources inhabiting the area, make it quite
unlikely that a large oil spill would occur and contact substantial portions of these resources. With regard to
seasonality, although spectacled eiders, long-tailed ducks, and common eiders are present on the North Slope
for only 3-5 months of the year, the potential exists for cumulative effects from contact in succeeding years if
all oil is not removed from the environment the first year.

Water quality could be affected by hydrocarbons from small spills, resulting in local, chronic hydrocarbon
contamination. In the unlikely event of a large spill, hydrocarbons could exceed the 1.5 parts per million acute
toxic criterion for water quality during the first day of a spill and the 0.015 parts per million chronic criterion
for about a month thereafter in a small bay. Such an oil spill could have lethal and sublethal effects on less than
1% of the plankton and lower trophic-level organisms in the coastal band of high production and (assuming a
winter spill) less than 5% of the epontic organisms in the landfast-ice zone. Recovery of plankton stock likely
would occur within a week (2 weeks in bays). A large spill likely would have lethal and sublethal effects on
less than 1% of the benthic invertebrates in shallow areas. Recovery likely would occur within a month (within
a year where water circulation is significantly reduced).

We estimate less than a 0.5% chance of a large oil spill occurring and contacting nearshore Beaufort Sea fish
habitat, where fish tend to concentrate during the spring and summer to feed and move about. Oil spills are
likely to result in minor, short-term effects on relatively small numbers of fishes. A large oil spill probably
would pose some risk to essential fish habitat, and these effects would be considered moderate, because salmon
and salmon habitat would recover within one generation. One year of smolting salmon could be affected, and
salmon populations likely would recover. Effects on freshwater and marine habitats likely would be low. Some
bowhead whales likely would experience temporary, nonlethal effects, if a large oil spill occurred. The
probability of oil contacting whales likely would be considerably less than the probability of oil contacting
bowhead habitat. In the unlikely event a large spill occurred and contacted bowhead habitat during the fall
migration, some whales likely would be contacted by oil, and it is possible that a few could die as a result of the
contact. In the event of such a spill in the vicinity of spectacled eiders, mortality likely would be fewer than
100 individuals; however, any substantial loss (25+ individuals) would represent a significant effect. Recovery
from substantial mortality would not be expected to occur while the population exhibits a declining trend. Low
Steller’s eider mortality would be likely from a large oil spill in late spring or in early summer. Recovery of the
Alaska population from spill-related losses, however, would not occur while the regional population is
declining. In the unlikely event of a large oil spill, mortality to marine and coastal birds likely would reflect
local population size and vulnerability determined by seasonal habitat use and the stage of annual cycle at the
time of contact (for example, molting versus nonmolting). Depending on the completeness of oil cleanup, the
risk of contact may extend to future seasons when vulnerable birds are present. Long-tailed duck mortality
likely would exceed 1,000 individuals, while that of other common species, such as king eider, common eider,
and scoters, likely would be in the low hundreds. For loon species, mortality likely would be fewer than 25
individuals each. During migration periods, potentially much greater mortality could occur as new migrants
enter the spill area.

A large oil spill, even though unlikely, could result in the loss (lower reproductive rates or death of individual
animals) of small numbers of marine mammals (seals, walruses, polar bears, and beluga and gray whales),
perhaps 100-200 ringed seals but probably fewer than 10-20 spotted seals, 30-50 bearded seals, fewer than 100
walruses, 6-10 polar bears, and fewer than 10 beluga and gray whales, with populations likely recovering within
about 1 year. For terrestrial mammals, such a spill during the same period that the animals used the coastal
waters or nearshore areas, would likely result in the loss of no more than a small number of caribou (a few
hundred), fewer than 10 individual muskoxen, grizzly bears, and arctic foxes, with recovery estimated to occur

ExSum-4
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within about 1 year. A large oil spill and spill-cleanup activities could affect a few acres of vegetation and
wetlands for more than 10 years.

A large oil spill likely would affect the local economy and create additional employment of 60-190 jobs for up
to 6 months. In the unlikely event that a large oil spill occurred and contaminated essential whaling areas,
major (significant) effects could occur with impacts from shoreline contamination, tainting concerns, cleanup
disturbance, and disruption of subsistence-harvest practices and the sociocultural systems. Oil-spill cleanup
could increase these effects. Cleanup disturbances could displace subsistence species, alter or reduce
subsistence-hunter access to these species and, therefore, alter or extend the normal subsistence hunt. The
effects of a large oil spill to air quality would be a small local and temporary increase in the concentration of
gaseous hydrocarbons due to evaporation of the spill. The concentrations of criteria pollutants likely would
remain well within Federal air quality standards. Oil-spill-cleanup activities also could disturb archaeological
sites. Because large oil spills are unlikely events, no adverse effects are anticipated to the Statewide standards
of the Alaska Coastal Management Plan or the enforceable policies of the North Slope Borough.

ES.1.e(3) Cumulative Effects

The MMS does not expect any significant cumulative impacts to result from any of the routine activities
associated with Alternative I for Sale 186. For the cumulative analysis in this EIS, effects of the other
alternatives for Sale 186, if chosen, and for Alternative I for Sales 195 and 202 and the other action alternatives,
would be essentially the same as those for Alternative I for Sale 186. This is because in the cumulative effects
analysis, we assess the estimated contribution of Alternative I for Sale 186 to the estimated combined effects of
all the past, present, and reasonably foreseeable activities that are likely to affect the same resources likely be
affected by Sale 186. The differences in effects among the proposed sales and their alternatives are so small,
that we cannot reliably distinguish measurable differences relative to the combined estimated effects in the
cumulative effects analysis. Another reason we cannot reliably distinguish measurable differences is due to the
inherent uncertainty involved in estimating the combined effects of the potential future activities.

If the activities associated with scenarios developed for Alternative I for Sale 186 occurred, we estimate that
they would contribute about 9% of the offshore cumulative effects in the Beaufort Sea from oil exploration and
development and about 2% of the combined cumulative onshore and offshore effects. In the unlikely event of a
large offshore oil spill, some significant cumulative effects could occur, such as adverse effects to common and
spectacled eiders, long-tailed ducks, subsistence resources, sociocultural systems, and local water quality.
However, the low probability of such an event, the likelihood that a spill would not move into all parts of a
given area, and the seasonal nature of the resources inhabiting the area, make it unlikely that a large oil spill
would occur and contact substantial portions of these resources. Although spectacled eiders, long-tailed ducks,
and common eiders are present on the North Slope for only 3-5 months out of the year, the potential exists for
cumulative effects from contact in succeeding years if all oil is not removed from the environment the first year.
A resource may be present in the area but would not necessarily be contacted by a spill that covered only part of
the area. A large oil spill, however unlikely, could affect the availability of bowhead whales, or the resource
might be considered tainted and unusable as a food source. The potential for adverse effects to some key
resources (bowhead whales, subsistence-harvest patterns, polar bears, eiders, and caribou) from such a large
spill are of concern and warrant continued close attention.

ES.1.e(4) Agency-Preferred Alternative

As required by the National Environmental Policy Act Council on Environmental Quality regulations, the MMS
has identified a preferred alternative for this final EIS. The agency-preferred alternative is Alternative I, along
with the standard stipulations and ITL clauses, plus three optional mitigating measures: Stipulation 7 - Pre-
Booming Requirements for Fuel Transfers; Stipulation No. 8 - Lighting of Structures to Minimize Effects to
Spectacled and Steller’s Eiders; and ITL No. 17 - Information to Lessees on Archaeological and Geological
Hazards Reports.

We do not provide a separate evaluation of this alternative, because it would repeat the entire analysis provided
for Alternative I (See|Section IV.(J of the EIS). The effects of the agency-preferred alternative essentially are
the same as those noted for Alternative I with some additional protection to bowhead whales, subsistence-
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whaling activities, eiders, and archaecological resources. Also, the protections provided by the agency-preferred
alternative would be about the same as those provided by selection of all four of the deferral alternatives.

ES.1.f Effects of Alternatives Il through VI

In addition to Alternative II - No Lease Sale, four deferral alternatives were identified during the scoping
process for analysis in the EIS. These action alternatives are evaluated as options for each of the three proposed
sales (186, 195, and 202). Although Alternatives III through VI provide limited additional protection to
resources that could be affected by oil and gas activity in the deferral areas, the deferrals do not change the
estimated significant adverse effects identified in[Section ES.T.q of this Executive Summary for any of the three
sales.

Alternative II (No Lease Sale) equals cancellation of the sale. Several individuals suggested this alternative
during scoping. Neither the estimated possible oil production nor the potential environmental effects resulting
from the proposed actions for Sales 186, 195, or 202 would occur. While this alternative would provide
protection to the environmental resources in the Federal offshore area of the Beaufort Sea, the environmental
impacts from a global perspective likely would not be decreased. Most of the oil that would not be produced in
the U.S. if Alternative II were selected instead would be imported to the U.S. in foreign tankers. Assuming that
the amount of oil resources used in the U.S. continues at current rates, oil production in foreign countries would
be increased; therefore, the environmental consequences described under Alternative I would not occur, but the
production and transportation of the replacement oil would cause environmental consequences elsewhere. From
a global perspective, selection of Alternative II (No Lease Sale), would be a decision for the U.S. to export
these environmental effects. This same transfer of environmental consequences holds true for any oil not
produced if any of the other deferral alternatives are chosen.

Also, the U.S. would suffer a substantial loss of economic benefits if Alternative II were selected. For Sale 186,
Alternative II would result in a loss of about $15 million in revenue to the North Slope Borough, $190 million
to the State of Alaska, and $930 million to the Federal Government. An average of about 800 jobs over 30
years would be lost, representing a total of about $1.7 billion of total personal income for these workers.
Alternative II (No Action) also likely would result in a shorter lifespan for the Trans-Alaska Pipeline System.
The economic losses if Sale 195 and 202 are not held would be similar.

Alternative III - Barrow Subsistence Whaling Deferral would defer offering 26 whole or partial blocks located
in the western part of the U.S. Beaufort Sea, with 1,851 whole or partial blocks (about 9.6 million acres)
remaining available for leasing. This alternative was developed in response to issues raised by Barrow residents
and the Alaska Eskimo Whaling Commission concerning reduction of potential adverse effects to subsistence
whaling activities near Barrow. The aerial extent of the potential deferral is based, in part, on data provided by
the Alaska Eskimo Whaling Commission and is designed to add protection for subsistence-whaling areas in the
vicinity where most whale strikes have occurred near Barrow over the past decade. Deferring this area for any
of the three lease sales would provide limited additional protection to all the resources in the area, but the
overall effects likely would be essentially the same as Alternative I. Deferring these blocks from any lease sale
could reduce effects on subsistence resources, particularly the bowhead whale hunt in the vicinity of Barrow.
This deferral also would reduce, by about 1%, the opportunity of discovering and developing an economic oil
field from the lease sale.

Alternative IV - Nuigsut Subsistence Whaling Deferral would defer offering 30 whole or partial blocks located
offshore of Nuiqgsut, with 1,847 whole or partial blocks (about 9.6 million acres) remaining available for
leasing. This alternative was developed in response to issues raised by Nuigsut residents and the Alaska
Eskimo Whaling Commission concerning reduction of potential impacts to subsistence whaling activities near
Cross Island, which is the base for most Nuigsut whale-hunting activities. It is based, in part, on data provided
by the Alaska Eskimo Whaling Commission and is designed to provide additional protection for subsistence-
whaling areas in the vicinity where most whale strikes have occurred near Nuigsut over the past decade.
Deferring this area from any of the three proposed lease sales would provide limited additional protection to all
the resources in the area, but the overall effects likely would be essentially the same as Alternative I. Deferring
these blocks from any lease sale could reduce effects on subsistence resources, particularly the bowhead whale
hunt in the vicinity of Cross Island. This deferral also would reduce, by about 5%, the opportunity of
discovering and developing an economic oil field from the lease sale.
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Alternative V - Kaktovik Subsistence Whaling Deferral would defer offering 28 whole or partial blocks located
offshore of Kaktovik, with 1,849 whole or partial blocks (about 9.7 million acres) remaining available for lease
under this alternative. This alternative was suggested by and based on data provided by the Alaska Eskimo
Whaling Commission to protect subsistence-whaling areas in the vicinity where most whale strikes have
occurred near Kaktovik over the past decade. Deferring this area from any of the three proposed lease sales
would provide additional limited protection to all the resources in the area, but the overall effects likely would
be essentially the same as Alternative I. Deferring these blocks from any lease sale could reduce effects on
subsistence resources, particularly the bowhead whale in the vicinity of Kaktovik. This deferral also would
reduce, by about 3%, the opportunity of discovering and developing an economic oil field from the lease sale.

Alternative VI - Eastern Deferral would defer offering 60 whole or partial blocks located east of Kaktovik, with
1,817 whole or partial blocks (about 9.6 million acres) remaining available for leasing. This area was suggested
during scoping as an important bowhead whale-feeding area. However, a recent study of bowhead whale
feeding in this area does not confirm this suggestion.

Deferring this area from any of the three proposed lease sales would provide limited additional protection to all
the resources in the area, but the overall effects likely would be essentially the same as Alternative I. Deferring
these blocks from any lease sale could reduce some effects on subsistence resources. This deferral also would
reduce, by about 3%, the opportunity of discovering and developing an economic oil field from the lease sale.

The scenarios for all alternatives, except the No Lease Sale alternative, for Sales 186 and 195 assume
development would occur in the Near and Midrange zones. The same level of activity likely would occur
regardless of the alternatives evaluated. The MMS analysts identified a benefit to subsistence-harvest patterns
and sociocultural systems in selecting Alternatives 111, V, and VI for Sale 202, because the scenario assumes
exploration and development activity would be expected in the Far Zone. Selecting Alternative IV provides
similar benefits to subsistence-harvest patterns and sociocultural systems for all three sales. However, these
observed differences do not equate to significant differences of effects among alternatives or among sales.
Likewise, although the effects of Alternatives III, V, and VI for Sales 186 and 195 do show observed
differences, they do not equate to significant differences of effects.

If the Secretary of the Interior decides to proceed with each of the sales (186, 195, and 202), by not choosing
Alternative II - No Lease Sale, the Secretary may choose one, all, some combination, or part of the deferral
options to comprise the final Notice for Sale 186. The Secretary will have the full suite of options available for
Sales 195 and 202 when those decisions are made in 2005 and 2007, respectively. The Secretary may choose
the same options selected for Sale 186 or different options.

ES.1.g Mitigating Measures

Five standard lease stipulations are evaluated as part of all the alternatives for all three proposed lease sales.
These stipulations are:

Stipulation 1 - Protection of Biological Resources

Stipulation 2 - Orientation Program

Stipulation 3 - Transportation of Hydrocarbons

Stipulation 4 - Industry Site-Specific Bowhead Whale-Monitoring Program; and

Stipulation 5 - Subsistence Whaling and Other Subsistence-Harvesting Activities.

We have included these stipulations in previous Beaufort Sea lease sales. Combined, these stipulations help
lower the potential adverse effects of any proposed lease sale and help protect subsistence-harvest activities and
sociocultural systems. Adoption of these measures would be a positive action under Environmental Justice.
Stipulations 1 and 5 have been modified, but only slightly, from the version adopted for Sale 170. The list of
blocks in Stipulation 4 has been updated.

Previous Stipulation 6 has been divided into two parts and two additional stipulations are evaluated in this EIS.

Stipulation 6 - Permanent Facility Siting in the Vicinity of Cross Island. Stipulation 6a would prohibit the
siting of permanent oil- and gas-development facilities within a 10-mile radius seaward of Cross Island, a
subsistence-whaling area used by the Native community of Nuigsut, unless the lessee demonstrates to the
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satisfaction of the Regional Director, in consultation with the North Slope Borough and the Alaska Eskimo
Whale Commission, that the development will not preclude reasonable access to subsistence bowhead whales.
Stipulation 6b is identical, except that it is applied to the area shoreward of Cross Island. The stipulation is
designed to eliminate or reduce potential disturbance to subsistence activities. Stipulation 6a would provide
some reduction in potential effects to subsistence-harvest patterns and sociocultural systems to the community
of Nuigsut. The primary subsistence-whaling area used by Nuigsut is seaward of the barrier islands.
Stipulation 6b would not lower the effects to any resource categories in a measurable way. Stipulation 6a could
be as effective in lower impacts as selecting Alternative IV - Nuiqsut Subsistence Whaling Deferral.

Stipulation 7 - Pre-Booming Requirements for Fuel Transfers would lower the potential effects to
subsistence resources and sociocultural systems by providing additional protection to the bowhead whale from
potential fuel spills that may occur just prior to or during the bowhead whale-migration period. This stipulation
would be an added caution to further reduce the chance of any fuel contacting a bowhead whale.

Stipulation No. 8 - Lighting of Structures to Minimize Effects to Spectacled and Steller’s Eiders. The
Biological Opinion for Sale 186 issued by the Fish and Wildlife Service on October 23, 2002, specifies a
reasonable and prudent measure necessary and appropriate to minimize potential adverse impacts to this
species. To be exempt from the prohibitions of Section 9 of the Act, MMS must comply with the terms and
conditions identified in the Biological Opinion. This stipulation requires all structures to be lighted and/or
marked to improve visibility to migrating spectacled and Steller’s eider, the minimization of outward radiating
light, and the reporting of any injured or killed spectacled or Steller’s eider. The MMS and the Fish and
Wildlife Service cooperatively will develop lighting requirements and identify where, when, and on what type
of structures the requirements should be applied. Specific lighting requirements will be developed by April 1,
2004, at which time the MMS will issue these requirements. The lighting requirements do not apply between
October 31 and May 1 of each year, when eiders are not likely to be present.

A lighting strategy will be jointly developed by the MMS and the Fish and Wildlife Service using available
information on bird avoidance measures. This strategy will be modified, as appropriate, if significant new
information on bird avoidance measures becomes available during activities covered by this consultation.
Modification will be developed jointly by the MMS and the Fish and Wildlife Service.

For each of the three sales, 16 standard ITL clauses are evaluated as part of all the alternatives. We have
included these ITL clauses in previous Beaufort Sea lease sales, and they were evaluated as part of all action
alternatives for all three proposed sales. These ITL clauses provide useful information about other Federal and
State rules and regulations that help lower environmental impacts for all three proposed sales. Several ITL
clauses that had been adopted in previous sales were not included, because they provided outdated information
or they have been superseded by other regulations.

An optional ITL clause, No. 17 - Information to Lessees on Archaeology and Geological Hazards Reports and
Surveys, lists the particular blocks where lessees will be required to perform surveys and prepare archaeological
reports for exploration and development plans. The ITL clause informs the lessee that the shallow-hazards
reports, as required in 30 CFR 250.203(b)(1)(ix), and the archaeology report, as required in 30 CFR 250.194 for

the blocks listed, are required to be submitted with exploration or development and production plans. This ITL
clause is described in Bection II.H.4 pf the EIS.

ES.1.h Use of the “Opportunity Index” in Considering
Alternatives and Mitigating Measures

The locations of future commercial offshore fields that are undiscovered at present are impossible to predict
without exploration drilling. Petroleum-assessment models statistically analyze the geology and engineering
characteristics of the area to determine the total resource volume that is expected to be economically viable to
produce if discovered. While these total resource estimates are valid on a regional scale, they cannot be
subdivided into smaller fractions and still be meaningful as real volumes of oil. However, a risk-weighting
method can be used to define the chance that the resource volume will occur in a particular subarea.

We use the term “opportunity index” to describe that risk-weighted probability. To understand the index,
suppose for example, that an OCS area contained a total of 500 million barrels of economically recoverable oil
in any of five prospects. Also suppose that each prospect is the same size and equally likely to contain
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recoverable oil. The risk-weighted volume assigned to each prospect would be 100 million barrels. The
opportunity index assigned to each prospect would be 20%. This means that there is a 20% chance (or 1-in-5
chance) that 500 million barrels could be discovered in any single prospect, but the others would be dry. Ifa
deferral option removed two of the five prospects, we would not subtract 200 million barrels from the total but
would lose 40% of the opportunity to discover the 500 million barrels.

The opportunity index is defined by outputs from geologic and economic assessment models based on currently
available data. These models assume that leasing, exploration, and development are unrestricted by regulations
or industry funding. In reality, access to untested tracts and exploration budgets are key determinants of the
level of industry interest in an area. Oil prices and Government regulations also are key determinants. Low oil
prices and overly restrictive regulations could lessen industry interest in an area despite its high geologic
potential. Future oil prices are difficult to foresee, and future corporate strategies for leasing are impossible to
accurately predict. We can base our analysis of resource potential only on past leasing trends and petroleum
assessments using current data. Each company may have a very different perspective of the development
potential of a frontier area such as the Beaufort Sea. The key concept is that industry will only bid on tracts that
they believe have some chance of becoming viable oil fields.

Notwithstanding the value of the opportunity index in understanding how to think about the likelihood of
finding oil and gas resources, we caution the reader to exercise care in drawing conclusions about the
opportunity index in relation to the aforementioned Alternatives III through VI.

Citation

Richardson, J.W., and D.H. Thomson. 2002. Email dated April 25 to S. Treacy, USDOI, MMS, Alaska OCS
Region; subject: results of the bowhead whale feeding study.
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. Purpose and Background of the Proposed
Actions

lLA. Purpose, Need, and Description

The purpose of the proposed Federal actions addressed in this Environmental Impact Statement (ELS) is to
offer for lease, in three separate sales, areas on the Beaufort Sea Outer Continental Shelf (OCS) that might
contain economically recoverable oil and gas resources. This EIS is the National Environmental Policy
Act (NEPA) analysis for the first proposed sale enabling the Minerals Management Service (MMS) to
conduct the sale-decision process. For efficiency, and consistent with Executive Order 13212 of May 18,
2001, to expedite energy-related projects, this EIS also will be used as the primary NEPA analysis for the
second and third sales. However, separate sale-decision processes will be conducted on each of those sales
at later dates. The President’s National Energy Policy recommends the continuation of OCS oil and gas
leasing on a predictable schedule. Domestic energy production is not expected to rise enough to meet all of
the Nation’s demand, but an increased domestic energy supply will reduce foreign imports and provide jobs
within the United States.

These Federal actions will provide qualified bidders the opportunity to bid on certain blocks in the Beaufort
Sea to gain conditional rights to explore, develop, and produce oil and natural gas. The three proposed
Federal actions addressed in this EIS are for Alaska Region Beaufort Sea Sales 186, 195, and 202 that are
scheduled in the OCS oil- and gas-leasing program for 2002-2007. This EIS is the sole NEPA analysis for
Sale 186 and the primary NEPA analysis for Sales 195 and 202. It analyzes the potential environmental
impacts in each of the sales, including estimated exploration and development and production activities, on
the physical, biological, and human environments.

The OCS Lands Act of 1953 (67 Stat. 462), as amended (43 United States Code [U.S.C.] et seq. (1994)),
established Federal jurisdiction over submerged lands on the OCS seaward of the State boundaries. Under
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the OCS Lands Act, the U.S. Department of the Interior (USDOI) is required to manage the leasing,
exploration, development, and production of oil and gas resources on the Federal OCS. The OCS Lands
Act sets forth a number of findings and purposes with respect to managing OCS resources. Those
principles generally pertain to recognizing national energy needs and related circumstances and addressing
them by developing OCS oil and gas resources in a safe and efficient manner that provides for
environmental protection, fair and equitable returns to the public, State and local participation in policy and
planning decisions, and resolution of conflicts related to other ocean and coastal resources and uses.

The Secretary of the Interior (Secretary) oversees the OCS oil and gas program and is required to balance
orderly resource development with protection of the human, biological, and physical environments while
simultaneously ensuring that the public receives an equitable return for these resources and that free market
competition is maintained. Section 18 of the OCS Lands Act requires receipt of fair market value for OCS
oil and gas leases and the rights they convey. The Secretary is empowered to grant leases to the highest
qualified responsible bidder(s) on the basis of sealed competitive bids and to formulate such regulations as
necessary to carry out the provisions of the OCS Lands Act. The Secretary has designated the MMS as the
administrative agency responsible for the mineral leasing of submerged OCS lands and for the supervision
of offshore operations after leases are issued.

To date, seven lease sales have been held in the Beaufort Sea Planning Area since 1979 (see
Thirty exploration wells have been drilled (see[Map 17], and the MMS approved a development and
production plan for the Northstar Project, which straddles Alaska State and Federal waters. Northstar
began production on October 31, 2001. The MMS also received a development and production plan for the
Liberty Project, which is wholly located on the Federal OCS. A final EIS was written on the project and
published in May 2002. The applicant, BP Exploration (Alaska) Inc. (BPXA), announced that it has put the
project on the shelf, pending a re-evaluation of costs but has not as yet officially withdrawn its application,
although that may happen.

In the Proposed Final Outer Continental Shelf Oil and Gas Leasing Program 2002-2007 (USDOI, MMS,
2002), the Secretary has scheduled to have three sales in the Alaska OCS Region’s Beaufort Sea Planning
Area. Sale 186 is scheduled to be held in 2003, Sale 195 in 2005, and Sale 202 in 2007. In keeping with
the 5-year program, the MMS has prepared a single EIS for all three Beaufort Sea sales. The proposed
actions analyzed in this EIS are for each of the three scheduled Beaufort Sea sales. Federal regulations
allow for several similar proposals to be analyzed in one EIS (40 Code of Federal Regulations [CFR]
1502.4). The resource estimates and scenario information on which this EIS analysis is based are presented
as a range of resources and activities that could be associated with each of the three sales. The EIS will be
used for decisions on Sale 186. The MMS will prepare an Environmental Assessment or supplemental EIS
for Sales 195 and 202. Formal consultation with the public will be initiated for these two sales to obtain
input to assist in the determination of whether or not the information and analyses in this EIS are still valid.
A sale-specific Information Request will be issued that specifically describes the action for which MMS is
requesting input. The sale process for Sale 186 will require a minimum of 2 years to complete. The sale
processes for Sales 195 and 202 will be somewhat shorter.

As noted earlier in this section, seven OCS lease sales have been held in the Beaufort Sea Planning Area
over the past 2 decades, resulting in the development of one joint State-Federal oil field (Northstar). To
encourage leasing and development, the MMS is considering incentives in the form of suspensions of
royalties for certain oil-production volumes from new leases. The scenarios generated for environmental
analysis in this EIS are optimistic compared to historical trends for two reasons: (1) optimistic
development scenarios ensure that the environmental analysis covers the potential effects at the high end of
possible petroleum activity levels, and (2) the scenarios also would cover an increase in activities that may
occur as a result of royalty-relief incentives if they are approved by the Secretary of the Interior. Without
incentives, the proposed OCS sales still could result in leasing and exploration. However, under these
conditions, we anticipate minimal industry interest in offshore development because of the marginal
economic viability of oil discoveries in difficult locations. With incentives, or with long-term oil prices of

el, offshore development activities are more likely to approach the levels shown in
| AL

On September 19, 2001 (pursuant to 30 CFR 256.23 and 40 CFR 1501.7), the Call for Information and
Nominations (Call) and Notice of Intent for Oil and Gas Lease Sales 186, 195, and 202 was published in

I-2



OCS EIS/EA MMS 2003-001 FEBRUARY 2003

the Federal Register (66 FR 48268). Nominations and comments on the Call and comments on the Notice
of Intent closed on November 5, 2001. The Call was published to gather preliminary information and
nominations from interested parties on oil and gas leasing, exploration, and development and production
within the proposed area. This provided an opportunity for the oil industry, governmental organizations,
tribal and local governments, environmental groups, the general public, and all other interested parties to
comment on areas of interest or special concern in the proposed lease-sale area. The comments received on
the Notice of Intent are discussed in Bection I.C - Results of the Scoping Process. |

The MMS Alaska Regional Director sent a memorandum to the Associate Director, Offshore Minerals
Management recommending the area to be analyzed in this EIS. The Area Identification (ID) formally
identified the location and extent of the area of study for the EIS. The decision document was sent to the
MMS Director on January 7, 2002, and the Area ID announcement for Lease Sale 186 (the first sale under
the proposed 5-year program for 2002-2007) was made on January 10, 2002, and included 1,877 whole or
partial blocks (about 9.7 million acres, or 3.9 million hectares). This area is located seaward of the State of
Alaska submerged-lands boundary and extends from 3 to approximately 25 miles offshore in water depths
ranging from approximately 25-120 feet (see After further analysis, the scoping report was revised
and a decision was made in May 2002 that identified the four alternatives and the mitigating measures to be
evaluated in this EIS.

Consistent with Section 102(2)(C) of the NEPA, this final EIS describes the proposed lease sales and the
natural and human environments, presented an analysis of potential adverse effects on these environments,
described potential mitigating measures to reduce the adverse effects of offshore leasing and development,
described alternatives to the proposed Federal actions, and presented a record of consultation and
coordination with others during EIS preparation. The draft EIS was filed with the Environmental
Protection Agency on June 17, 2002, and its availability was announced in the Federal Register (67 FR
42253). The MMS announced the availability of the draft EIS in the Federal Register (67 FR 41730) and
through other public media. The public had 90 days to review and comment on the draft EIS. Public
hearings were held after release of the draft EIS, and specific dates and locations for public hearings were
announced in the Federal Register (67 FR 41730). The MMS obtained oral and written comments at the
hearings from interested members of the public. After receipt and consideration of comments on the draft
EIS, the MMS determined the scope of this final EIS.

By regulation and law, the MMS is required to review and analyze the environmental effects of this
proposed leasing program. Through the scoping process, we asked for comments and concerns about this
proposed program. We have used this information to focus our analysis and to generate reasonable
alternatives for analysis. Through the remainder of the process, we will continue to solicit information and
suggestions.

We have responded to comments on this draft EIS, both written and oral, ir4 Section VII| This includes
letters, public hearings, government-to-government meetings, and from e-mails sent to the MMS e-mail
address.

The MMS has identified an agency preferred alternative to be Alternative I, including the standard
stipulations and ITL Clauses, plus three additional mitigating measures: Stipulation 7 - Pre-Booming
Requirements for Fuel Transfers; Stipulation No. 8 - Lighting of Structures to Minimize Effects to
Spectacled and Steller’s Eiders; and ITL No. 17 - Information to Lessees on Archaeological and Geological
Hazards Reports. Although we have identified an agency-preferred alternative, as required by NEPA
Council on Environmental Quality regulations, we will continue to maintain an open mind throughout the
final EIS comment period and decision process and we will continue to consider and evaluate comments
and all reasonable options.

I.B. List of Legal Mandates

The following list references legal mandates that affect Federal activities proposed on the OCS. These
statutes are Federal public laws enacted by Congress and are associated with proposed leasing, exploration,
development and production, or other activities that might significantly affect the OCS. This is not
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intended to be a comprehensive list of all the laws but rather to acquaint the reader with the law. Readers
should always consult the entire text of the laws for updated information and additional requirements.

Further information, explanations, or summaries of the following legal mandates and for other legal
requirements (executive orders, regulations, agreements, etc.) that directly or indirectly relate to the
Department of the Interior, MMS, and other Federal Agencies’ regulatory responsibilities for mineral
leasing, exploration, and development and production activities on leases located in the submerged lands of
the OCS located offshore Alaska may be found in fppendix E pf this EIS.

e Submerged Lands Act of 1953 (43 U.S.C. § 1331 et seq.)

¢ Outer Continental Shelf Lands Act of 1953, as amended (43 U.S.C. § 1331 et seq.)

¢ National Environmental Policy Act of 1969, as amended (42 U.S.C. § 4321 et seq.), and the Council
on Environmental Quality regulations (40 CFR parts 1500 through 1508)

e Alaska National Interest Lands Conservation Act of 1980 (16 U.S.C. § 3101 et seq.)

¢ Clean Air Act of 1970 and the Clean Air Act Amendments of 1990 (42 U.S.C. § 740 et seq.)

*  Federal Water Pollution Control Act of 1972, as amended (33 U.S.C. § 1251 et seq.), and the Clean
Water Act of 1977 (91 Stat. 1566)

*  Coastal Zone Management Act of 1972, as amended (16 U.S.C. § 1451 et seq.), the Coastal Zone
Reauthorization Amendments of 1990 (P.L. No. 101-508), and the Coastal Zone Protection Act of
1996 (P.L. No. 104-150)

¢ Energy Policy and Conservation Act of 1975 (42 U.S.C. § 6213 et seq.)

¢ Export Administration Act of 1969 (50 App. U.S.C. 2405(d))

e Marine Mammal Protection Act of 1972, as amended (16 U.S.C. § 1361 et seq.)

e  Migratory Bird Treaty Act of 1918, as amended (16 U.S.C. § 703-712)

¢ International Convention of the Prevention of Pollution from Ships and Marine Plastics

¢ Pollution Research and Control Act of 1988 (33 U.S.C. § 1901 et seq.)

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

¢ National Fishing Enhancement Act of 1984 (33 U.S.C. § 2101 et seq.)

e Magnuson-Stevens Fishery Conservation and Management Act of 1976 (16 U.S.C. § 1801 et seq.)

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

¢ National Historic Preservation Act of 1966, as amended (16 U.S.C. § 470 et seq.)

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

*  Rivers and Harbors Appropriation Act of 1899 (33 U.S.C. § 401 et seq.)

*  Resource Conservation and Recovery Act of 1976 (42 U.S.C. § 6901 et seq.)

*  Ports and Waterways Safety Act of 1972, as amended (33 U.S.C. § 1221 et seq.)

e  Merchant Marine Act of 1920 (commonly referred to as the Jones Act) (P.L. 66-261)

¢ Federal Oil and Gas Royalty Management Act of 1982 (30 U.S.C. § 1701 et seq.)

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

e Executive Order 13212 - Actions to Expedite Energy-Related Projects

¢ Executive Order 13175 - Consultation and Coordination with Indian Tribal Governments

e Executive Order 13158 - Marine Protected Areas

e Executive Order 12114 - Environmental Effects Abroad

e Executive Order 13112 - Invasive Species

*  Executive Order 13007 - Indian Sacred Sites

*  Executive Order 12898 - Federal Actions to Address Environmental Justice in Minority Populations
and Low-Income Populations

I.C. Results of the Scoping Process

Scoping is defined as “an early and open process for determining the scope of issues to be addressed in an
EIS and for identifying the significant issues related to a proposed action” (40 CFR 1501.7). The Notice of
Intent published for Oil and Gas Lease Sales 186, 195, and 202 describes the scoping process MMS
followed for this EIS. Throughout the scoping process, comments are invited from any interested persons,

4



OCS EIS/EA MMS 2003-001 FEBRUARY 2003

including affected Federal, State, tribal and local governments; any affected Native groups; conservation
groups; and private industry for early identification of the most important issues for analysis in this EIS.
Scoping is very important, because it provides those with an interest in the OCS program an early
opportunity to participate in the events leading up to the final publication of an EIS and aids the MMS in
determining the significant issues and alternatives to be analyzed in an EIS. The intent of scoping is to
avoid overlooking important issues that should be analyzed in an EIS. The entire text of the Scoping

Report is in [Appendix FJof this EIS.

In response to the Call/Notice of Intent, nine written comments and/or nominations were received: three
companies commented and submitted nomination information, and comments were received from the State
of Alaska, Office of the Governor, Division of Governmental Coordination; the North Slope Borough,
Offices of the Mayor and the Planning Department Director; the Alaska Eskimo Whaling Commission
Director; the City of Wainwright, Office of the Mayor; and a joint letter from the Sierra Club, Arctic
Connection, The Wilderness Society, and Greenpeace. The nominations received indicated that different
companies had interest in various portions of the sale area and, when considered in total, they cover the
entire sale area.

Scoping for this multiple-sale EIS included reviewing the comments received on the Call and Notice of
Intent; comments submitted at the scoping meetings; re-evaluation of the issues raised and analyzed in the
EIS’s for previous Beaufort Sea Planning Area lease sales (Sales BF, 71, 87, 97, 124, 144, and 170); and
MMS staff evaluation and input. Scoping comments were used to identify major issues, alternatives to the
proposed action, and measures that could mitigate the effects of the proposed Federal actions. Scoping
comments were requested from the public through newspaper, radio, and television advertisements in the
North Slope Borough communities of Barrow, Nuigsut, and Kaktovik and in Anchorage. Letters were sent
to the Mayor of the North Slope Borough and the Mayors of Barrow, Nuigsut, and Kaktovik. Scoping
meetings were held in 2001 in Nuigsut (October 16), Barrow (October 18), Kaktovik (October 19), and
Anchorage (October 26). Government-to-Government scoping meetings were held with the Native Village
of Barrow, the Mayor of the North Slope Borough and the Alaska Eskimo Whaling Commission on
October 18, 2001. A Government-to-Government meeting also was held with the Nuigsut Tribal Council
on October 16, 2001. An additional meeting was requested by the Alaska Eskimo Whaling Commission
and the Inupiat Community of the Arctic Slope and was held on November 15, 2001. All commenters
strongly supported the adoption of the Beaufort Sea Sale 170 mitigating measures in sales covered in this
EIS. Environmental justice was discussed with participants on the North Slope, both in the Government-to-
Government meetings and with individual participants at the scoping meetings.

While the first phase of scoping is complete, the scoping process will continue through the publication of
the final EIS, and additional outreach meetings will be held, as needed, or requested by local communities.
The scoping process will continue throughout of the life of the multiple-sale EIS. As each sale analyzed
within this document is considered for leasing, the scoping process will be initiated.

I.C.1. Major Issues Considered in the EIS

The major issues analyzed in this EIS are the direct result of concerns raised during the scoping process.
Based on these issues, the MMS selected the following resource topics for effects analyses in[Section IV.C: |
water quality; lower trophic-level organisms; fishes; essential fish habitat; endangered and threatened
species; marine and coastal birds; marine mammals; terrestrial mammals; vegetation-wetland habitats,
economy; subsistence-harvest patterns; sociocultural systems; archaeological resources; land use plans and
coastal management programs; air quality; and environmental justice.

Significant Environmental Issues: While many environmental issues were raised in scoping, few
significant ones were identified that were not addressed to some degree in the previous Sale 170 final EIS
published in February 1998. Since Sale 170, the first offshore development and production island in State
and Federal Alaska waters[] Northstar(] has been built and has come online. Actual offshore development
has raised feelings of environmental uncertainty by local residents; many do not trust the engineering
designs to overcome known North Slope environmental constraints. Many concerns extend to the Liberty
development and production project, which is under review.
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The following environmental issues are identified and analyzed in this EIS as important resources,
activities, systems, or programs that could be affected by petroleum exploration, development and
production, and transportation activities associated with proposed Sales 186, 195, and 202. The cumulative
effects of past, present, and future activities on each of these resources, activities, systems, or programs also
are analyzed in this EIS.

.C.1.a. Habitat Disturbance to Marine and Terrestrial Mammals, Fish, and
Birds and Alteration of Migration Patterns on Bowhead Whales

Habitat disturbance and alteration could result from both offshore and onshore construction activities
associated with the operation of petroleum facilities, depending on the location of activities.

I.C.1.a(1) Habitat Disturbance

Habitat disturbance, including noise, would be associated with air traffic, vessel operations, traffic along
gravel and ice roads, marine and over-the-ice seismic activities, offshore drilling, dredging, vessels
involved in icebreaking and ice-management operations, and facility construction. The primary concern in
all communities and of the North Slope Borough is interference with the bowhead whale hunt. Depending
on the type and time of occurrence of potential operations, these habitat disturbances could have short- to
long-term, local to regional effects on fishes (particularly anadromous species such as the Arctic cisco),
marine and coastal birds, marine mammals, caribou, and endangered and threatened species such as the
bowhead whale and spectacled eider, all of which will have an effect on subsistence hunting and fishing.
Issues related to the above species will be evaluated with additional NEPA analysis for new projects when
they are submitted to the MMS.

I.C.1.a(2) Habitat Alteration

Habitat alteration, including reduction, would be associated with both onshore and offshore construction
activities that include the construction of pipelines and ice and gravel roads, dredging-excavation and
dumping of dredged material, removal of gravel from onshore sites, and dumping of onshore gravel in
offshore locations. Depending on the type, timing, and location of potential operations, they could have
short- to long-term, local to regional effects on lower trophic-level organisms; fishes (especially Arctic
cisco) and other anadromous species; marine and coastal birds; marine mammals; endangered bowhead
whales (especially in the spring lead system and fall-feeding area); caribou; archaeological resources; and
subsistence-hunting and -fishing activities because of reduced access to the resources. The MMS does not
have the legal authority to mitigate disturbances to wildlife from the routing of an onshore pipeline, but the
State of Alaska does.

1.C.1.b. Protection of Inupiat Culture and Way of Life

The Inupiat believe their culture and way of life need to be protected from effects associated with
petroleum development. As such, potential activities might lead to social disruption and a change in
cultural values through employment changes, further displacement of the subsistence lifestyle by a cash
economy, and the alteration of subsistence-harvest patterns as discussed in relation to other significant
issues previously noted in this section. The EIS discusses and evaluates sociocultural and health systems of
local communities.

I.C.1.c. Effects of Qil Spills

I.C.1.c(1) Contamination and Effects
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The Inupiat are concerned that a spill could adversely affect many of the traditional food sources and,
thereby, affect the economic and cultural well-being of the North Slope. Resources affected by an oil spill
that are crucial to Inupiat subsistence include anadromous fish, such as the Arctic cisco, and various marine
and coastal birds. The temporary or permanent elimination of primary subsistence foods would cause
North Slope residents to either shift to less-desired subsistence resources or replace them with western
foods.

The likelihood of large oil spills is very low. However, in the unlikely event that a large oil spill occurred,
it could contaminate the affected marine and coastal environments and, depending on the amount and time
of the year, have short- to long-term, local to regional effects on those resources and sociocultural systems
in and adjacent to the planning area. Such an oil-spill event could have a significant impact on water
quality. In situ burning of spilled oil could affect the air quality of the region for a limited time. Lower
trophic-level organisms within the spill area also could be affected. Marine mammals, including
endangered and threatened species, such as the bowhead whale, could be affected as they migrate through
the Beaufort Sea. The bowhead whale is integral to the continuation and survival of the cultural and
subsistence lifestyle of the Inupiat. Both the spectacled eider and the Steller’s eider are listed as threatened
species and could be affected.

1.C.1.¢c(2) Fate, Behavior, and Cleanup of Spilled Oil

The fate and behavior of spilled oil in the marine and coastal environments and the capability and

effectiveness of spill cleanup are of major concern to local communities. Identified concerns include:

e the availability and adequacy of containment and cleanup technologies, especially during broken-ice
conditions;

» the ability to detect and clean up pipeline spills and spills under ice;

» the effects of winds and currents on the transport of spilled oil within ice;

e the removal of oil from contaminated water, sediments, and ice;

» the toxicological properties of fresh and weathering oil; and

e the air pollution that would result from the at-sea evaporation or burning of spilled oil.

This concern has intensified in recent years as industry, in three oil-spill-cleanup drills, has not proven their
ability to adequately clean up spilled oil with mechanical equipment in relatively calm environmental
conditions in ice-infested waters. Other nonmechanical tactics are available in these conditions.

1.C.1.d. Other Significant Issues

The following discusses other significant issues related to petroleum-development activities that were
raised during the scoping process.

1.C.1.d(1) Traditional Knowledge

Incorporation of traditional knowledge in past EIS’s, although acknowledged, still does not seem to satisfy
those who criticize this aspect. Concern seems to center around not recognizing traditional knowledge on
the same level as scientific knowledge. The MMS has cited instances where traditional knowledge is
quoted within the EIS text; but critics want to know where traditional knowledge has been a part of the
decisionmaking process. Villages seemed to appreciate the fact that MMS has taken the traditional
knowledge gathered over the last 25 years of public testimony and put this together on a usable, searchable
CD-ROM for local use. The MMS will continue to communicate with the Alaska Eskimo Whaling
Commission and whaling captains to gain insight into local conditions. Traditional knowledge (i.e., fish
species and subsistence values) will continue to be incorporated into EIS text and provided to MMS
decisionmakers.

Furthermore, traditional knowledge does not apply equally to all resource categories described and
evaluated in this EIS. Much of the traditional knowledge that is incorporated in our EIS’s has been
provided by Inupiat Elders and leaders at previous meetings and hearings concerning proposed OCS
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activities. Traditional knowledge information often is focused on their primary areas of concern:
subsistence species (bowhead whales, marine and terrestrial mammals, fish, and birds) and subsistence
activities, and their effects on the Native people and their sociocultural systems. Traditional knowledge
information also has been provided about ice and icebergs, currents, and other physical aspects of gathering
subsistence foods in the harsh arctic environment. This focus of available traditional knowledge is
reflected in this EIS. There is far more traditional knowledge information presented in this EIS about
bowhead whales and subsistence activities than there is about economics or land use plans. Readers and
decisionmakers should not interpret the differences in the levels of traditional knowledge information
presented in each resource category to be an indication that Native groups and local inhabitants are not
concerned with the potential effects to these resources. Rather, this indicates that the consistent collection
of information over the history of Inupiat cultural, and some Western science categories, such as economics
and land use plans, have not existed long enough to generate a rich body of traditional information of the
sort already available for resources such as ice and bowhead whales.

1.C.1.d(2) Cumulative Effects on Resources and Social Systems

In this EIS, we analyze cumulative effects of oil and gas operations on biological resources (for example,
caribou migration restricted in relation to pipeline routes and onshore effects, including fishing in the
Colville River) and physical resources and social systems (for example, development impacts to the Inupiat
way of life, and loss of access to family ancestral ice cellars in Prudhoe Bay) in and adjacent to the
planning area from past, present, and future arctic oil and gas lease sales and other major projects. The
MMS still hears criticism about the absence of a detailed database of environmental conditions existing
before oil and gas operations occurred on the North Slope. The National Research Council is conducting a
2-year research project on cumulative effects of oil and gas operations on the North Slope. While the
results are unavailable for this document, they will be considered in the preparation of future NEPA
documents.

1.C.1.d(3) Include All Sale 170 Mitigating Measures

All of the mitigating measures, stipulations, and notices to lessees from the last lease sale (Sale 170) should
be incorporated into this Beaufort Sea multiple-sale EIS.

I.C.1.e. Issues Raised During Scoping that Were Considered but Did Not
Warrant Further Detailed Analysis in the EIS

The following issues were raised during the scoping process for this sale and previous Beaufort Sea lease
sales. These concerns were fully evaluated by MMS staff but are not being analyzed further for the reasons
indicated.

I.C.1.e(1) Revenue Sharing/lmpact Assistance

One primary and repeated request of the North Slope Borough and all of the North Slope villages is the
need for revenue sharing (also known as impact assistance) to local communities from OCS receipts.
Impact assistance would require congressional action to authorize funds in any particular year.

In its September 20, 2002, comments on the draft EIS, the Alaska Eskimo Whaling Commission asked that
the MMS “include mitigation impact assistance in its list of proposed alternatives.” The Commission noted
that MMS’s reasons for rejecting their request for impact funding was that the MMS claims that it has no
authority to do so. They correctly state that “an alternative need not be in the agency’s cognizance in order
for the agency to include it in the EIS.” They also state that: “MMS’s inclusion of impact assistance in its
discussion of alternatives would alert the President and Congress to the need for impact assistance in
northern Alaska.”
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The MMS has not included impact assistance as an alternative for this EIS, because it addresses mitigation
of the effects of the proposed action rather than serve as an alternative to the size, timing, or location of the
proposed action. The MMS believes that issues relating to size, timing, or location are most appropriate for
consideration as separate alternatives. However, the MMS has fully considered the issue of impact
assistance as herein discussed.

Impact assistance is a programmatic issue that affects all the states, counties (boroughs), cities, and villages
near OCS activities, and it was discussed in MMS’s new 5-year plan. Comments received on impact
assistance were included within the material forwarded to the President and Congress in the Proposed Final
Outer Continental Shelf Oil and Gas Leasing Program 2002-2007, April 2002. This programmatic
document was the more appropriate forum to address this nationwide issue. For additional information
about revenue sharing, please see, in particular, Section 1.2.5.1 of the final EIS for the 5-year program
(USDOI, MMS, 2002a).

Congress has been aware of the issue. Impact assistance with a single-year appropriation for FY 2001-The
Coastal Assistance Program—was enacted by Congress. This legislation had its impact assistance roots in a
broader Congressional bill, the Conservation and Reinvestment Act, which was not enacted. The Coastal
Assistance Program was passed as a compromise measure that amended the OCS Lands Act. The program
authorized a one-time appropriation of $150 million divided among the seven states with offshore oil
activities: Alabama, Alaska, California, Florida, Louisiana, Mississippi, and Texas. Sixty-percent of the
funds were divided equally among the producing states, and 40% was based on proximity to OCS
production. Based on the law’s formula, Alaska received a one-time appropriation of $12,208,723, of
which $7,935,670 was allocated to the State and $4,273,053 was divided among the coastal political
subdivisions. Funds were distributed to eligible communities based on population, coastline miles, and
relative distance from any OCS leased tracts. The allocation for the North Slope Borough was $1,939,680.
The National Oceanic and Atmospheric Administration (NOAA) administered the Coastal Assistance
Program.

The Department of the Interior and the MMS have taken an active role in impact-assistance proposals.
When requested by Congressional members or the Administration, staff has prepared information and
support for proposed legislation going back to at least the late 1970’s. This included participation on an
Administration Cabinet Council task force on impact assistance in the early 1980’s and developing a
formula and drafting legislative language to provide funds allocated to both the coastal states and local
coastal governments based on their proximity to offshore oil and gas activities. Legislation was introduced;
however, it passed only in the House.

Throughout the 1980°s and 1990°s, the MMS continued working diligently on impact-assistance efforts
requested by Congress. Congress used the proximity formula as the core of the impact-assistance formula
and drafted additional legislative language for several bills that were introduced. These initiatives,
however, also failed to become law. Finally, the original proximity concept was the key part of the Coastal
Impact Assistance Program legislation, supported by members of the Alaska Congressional delegation that
provided FY 2001 funds directly to the North Slope Borough.

Several forms of revenue-sharing-type funds already are available to coastal states and localities through
several existing laws: Section 8(g) of the OCS Lands Act, the Land and Water Conservation Fund, the
Historic Preservation Fund, and the Tribal Preservation Fund. Because other agencies handle distribution
of several of these funds, the public usually is not aware that the funding source for several of these
programs comes from OCS-related income.

Section 8(g) of the OCS Lands Act provides for a sharing of all Federal revenues for areas lying wholly or
in part within the 3-mile wide area between the State’s seaward boundary, which is 3 miles from shore, out
to 6 miles. Twenty-seven percent of all Federal revenue goes to the State of Alaska. Alaska has received
more than $520 million as a result of this revenue-sharing provision. The State of Alaska distributes
percentages of these 8(g) funds (royalty payments, bonus bids, and rental payments) into the Alaska
Permanent Fund Dividend Program, its school fund, the Alaska Constitutional Budget Reserve, and
Alaska’s Unrestricted General Fund

The Land and Water Conservation Fund can provide the National Park Service up to $900 million in the
fund each year, if authorized by Congress. Since 1971, Federal offshore leasing has provided about 90% of
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this money. The law provides for a system of funding for Federal, State, and local parks and conservation
areas. It gives states and local governments incentives to plan and invest in their own park and recreational
use systems. The State has received more than $29 million from this fund.

The Historic Preservation Fund also is used to make grants to local communities. Revenues from Federal
offshore mineral leases sustain this fund up to $150 million, if authorized by Congress. Since 1968, more
than $1 billion in grant funds have been awarded to states, territories, tribal organizations, and the National
Trust for Historic Preservation. The State of Alaska has received more than $9 million from this fund.

The Tribal Preservation Program, administered by the National Park Service, assists Native Americans in
preserving their historic properties and cultural traditions. The program is dedicated to working with tribes,
Alaska Native groups, Native Hawaiians, and national organizations to preserve and protect resources and
traditions that are of importance to Native Americans. For FY 2000, the Village of Barrow received
$48,915 from this grant program for Documenting Commercial Whaling History in the Western Arctic from
the Inupiat Perspective.

Impact-assistance mitigation, if enacted by Congress, would help MMS further meet the intent of the
Environmental Justice Executive Order (Presidential Executive Order 12898) with respect to the effect of
the OCS oil and gas program on the Native populations of Alaska. However, as noted above and in the
Scoping Report (Appendix E),|the Department does not have the authority to fund such an alternative or

mitigation for any or all of these three sales or for any OCS sales without authorization from Congress.

.C.1.e(2) Participation of Local Communities

The need for active participation and involvement, including decisionmaking authority, of the North Slope
Borough and local communities was another issue raised at each of the scoping meetings. Examples are
Borough, City, and Native village participation in reviewing oil-industry operations, developing monitoring
programs, and helping write the various NEPA documents. Locals would like to be brought to Anchorage
and be a part of the internal review process of industry-submitted projects. The MMS will continue to
engage local governments and tribes in Government-to-Government meetings to share information and
discuss potential solutions.

1.C.1.e(3) Global Climate Change

Global climate change and the contribution OCS activities make to greenhouse gas emissions are more
appropriately addressed as a programmatic concern in Section 4.1.2 of the Final Environmental Impact
Statement for the Outer Continental Shelf Oil and Gas Leasing Program: 2002-2007. This is in accordance
with the recommendation of the Council of Environmental Quality, Draft Guidance Regarding
Consideration of Global Climate Change in Environmental documents Prepared Pursuant to the National
Environmental Policy Act, October 8, 1997, that this issue be addressed at the program level rather than at
the project level. The final EIS estimated total emissions of carbon dioxide and methane for activities
associated the 5-year program. In the Alaska OCS Region, estimates indicate that production activities
could emit about 75% of the carbon dioxide emissions, while tankers carrying Alaska North Slope crude
between Valdez and the West Coast contribute about 10% to the total. Tankers produce most of the methane
emissions, with the remainder coming primarily from production facilities. The combined carbon dioxide
and methane emissions from the entire proposed OCS 5-year program, including the Alaska region, are
about 0.04-0.08% of the nationwide total. The estimated combined carbon dioxide and methane emissions
from the entire OCS program activities would be about 0.01-0.02% of the global emissions.

I.C.1.e(4) Process Issues

Commenters suggested that areas deferred (i.e., bowhead subsistence-hunt areas) or deleted from past
Beaufort Sea sales should be removed permanently from consideration for leasing. The EIS looks at
deferring areas for each of the three sales evaluated in this EIS. The Secretary decides whether to offer for
leasing or to continue to exclude areas on a sale-by-sale basis. The proposed actions for this EIS are to
conduct three sales in the Beaufort Sea: Sale 186 in 2003, Sale 195 in 2005, and Sale 202 in 2007. The
EIS will enable the MMS to conduct the prelease decision processes for Sales 195 and 202 more
efficiently, consistent with Executive Order 13212 of May 18, 2001, to expedite energy-related projects.
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Federal NEPA regulations allow several similar proposals to be analyzed in one EIS (40 CFR 1502.4). The
requirements of NEPA, the Coastal Zone Management Act, and all other applicable statutes will be met for
all three Beaufort Sea sales.

A suggestion was made that MMS have industry provide job opportunities and training for local
communities to help their economy. Under a prelease- or postlease-sale EIS, the MMS does look at and
evaluate the local community in relation to the proposed action. However, the MMS has no authority to
require an operator to provide local hire. We can and do suggest this to industry, but we cannot enforce
such a suggestion. We understand industry does do some local hiring.

Some scoping commenters suggested that a continuum or momentum exists between leasing, exploration,
and eventual production and development phases of the Federal oil- and gas-leasing program. Their
perception is that once the leasing process begins, it is not stoppable until an oil and gas facility is in place.
The OCS Lands Act and the regulations consider these as four separate phases, each of which has a
separate decision process attached to that phase. Therefore, four NEPA documents are prepared for these
various phases: (1) a national 5-year leasing program; (2) a lease sale for a specific planning area; (3) an
exploration plan; and (4) a production and development plan. Each NEPA phase has a different level of
analysis, depending on the specificity of the information being submitted for review.

1.C.1.e(5) Other Cumulative Activities

One commenter to the draft EIS suggested the cumulative analysis consider and evaluate military
operations; cleanup of abandoned, contaminated sites; research operations (especially icebreaker
supported); and other activities taking place on the North Slope and Beaufort Sea. Information about
future military operations is limited and the current level of military operations and cleanup activities of
abandoned sites onshore have not translated to measurable effects. The more extensive spatial and
temporal parameters of the cumulative case tend obscure any minor changes from such activities. There is
very little information about potential research using icebreaker support, and we are unaware of any
information indicating such activities would occur on a regular basis or pose any major environmental
impact to the resources on the North Slope. Normally, all research activities must comply with the
Endangered Species Act and the Marine Mammal Protection Act; hence these effects would be minimal.

I.C.2. Alternatives Suggested During the Scoping Process

.C.2.a. Alternatives to be Further Evaluated

The following six Alternatives are considered in this EIS for Sales 186, 195, and 202:
e Alternative I, the Proposal

e Alternative II, No Lease Sale

e Alternative III, Barrow Subsistence Whaling Deferral

e Alternative IV, Nuigsut Subsistence Whaling Deferral

*  Alternative V, Kaktovik Subsistence Whaling Deferral

e Alternative VI, Eastern Deferral

These alternatives (see were developed during the scoping process in response to comments and
concerns and further refined by MMS decisionmakers.

1.C.2.a(1) Alternative | - The Proposal

Alternative I, the Proposal for each sale, would offer for lease those blocks selected as a result of the Area
ID. The Beaufort Sea multiple-sale program area includes 1,877 whole or partial blocks covering
9,770,000 acres (about 3,954,000 hectares) in the Beaufort Sea (seel Maps l and2Z)] This alternative
reflects a range of resource development and activity from 340-570 million barrels of recoverable oil for
each sale. For purposes of analysis, we assume that 460 million barrels of oil will be recovered as a result
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of each sale. The program area was identified as being of high and medium interest to industry and is the
entire area of the Call. In January 2002, the acting Director of MMS designated the program area to be the
area that would be considered for leasing through the Proposal. The Area ID process for Sales 195 and 202
will take place later; however, the aerial extent selected cannot be larger than the area evaluated in
Alternative I of this EIS. Because the proposed sale area (Alternative I) is the same as the entire Beaufort
Sea program area in the 2002-2007 5-year program, the sale area cannot be larger unless the 5-year
program is amended. For this to happen, a new 5-year program would need to be initiated and evaluated,
which is very unlikely to happen.

I.C.2.a(2) Alternative Il - No Sale

This alternative would remove the entire area of the Proposal from leasing.

I.C.2.a(3) Alternative Ill - Barrow Subsistence Whaling Deferral

This alternative was developed by the MMS in response to comments received in Barrow. This deferral
was developed as a potential way to reduce conflicts between bowhead whale subsistence hunters and
offshore oil and gas operations and was based on bowhead whale-strike data provided by the Alaska
Eskimo Whaling Commission. This alternative would offer for leasing all of the area described for
Alternative I except for a subarea located in the western portion of the proposed sale area. Alternative II1
would offer 1,851 whole or partial blocks, comprising 9,632,000 acres (about 3,898,000 hectares). The
areas that would be removed by the Barrow Subsistence Whaling Deferral (see @ consist of 26 whole
or partial blocks, approximately 138,000 acres, about 1% of the Alternative I area. This option is being
analyzed to estimate potential protection of Barrow subsistence-use zones and wildlife areas, particularly
comprising an area in which whales have been taken (based on known whale-strike data). This option
analyzes whether the deferral would provide increased protection to bowhead whales from potential noise
and disturbance from exploration or development and production activities. The majority of the bowhead
whale subsistence-hunting area near Barrow is in an area of the Chukchi Sea, which already was removed
from leasing consideration in the proposed final 5-Year Offshore Oil and Gas Leasing Program for 2002-
2007.

I.C.2.a(4) Alternative IV - Nuigsut Subsistence Whaling Deferral

This alternative would offer for leasing all of the area described for Alternative I except for a subarea
located off of Cross Island. Alternative IV would offer 1,847 whole or partial blocks, comprising
9,608,000 acres (about 3,888,000 hectares). The areas that would be removed by the Nuiqgsut Subsistence
Whaling Deferral (see Map 2} consist of 30 whole or partial blocks, approximately 162,000 acres, about
2% of the Alternative I area. This option is being analyzed to assess the effectiveness of potential
protection of Nuigsut subsistence-use zones and wildlife areas where whales have been taken (based on
known whale-strike data). Requests for such possible protection were made by the Alaska Eskimo
Whaling Commission, the Native Village of Nuigsut, and the North Slope Borough.

I.C.2.a(5) Alternative V - Kaktovik Subsistence Whaling Deferral

This alternative would offer for leasing all of the area described for Alternative I except for a subarea
located off of Barter Island. Alternative V would offer 1,849 whole or partial blocks comprising 9,649,000
acres (about 3,905,000 hectares). The area that would be removed by the Kaktovik Subsistence Whaling
Deferral (see consists of 28 whole or partial blocks, approximately 121,000 acres, about 1% of the
Alternative I area. This area is being considered for deferral in response to a request by the Native Village
of Kaktovik because of the potential disturbance to Kaktovik’s traditional, known subsistence-whaling
areas. The area was delineated using whale-strike maps provided by the Alaska Eskimo Whaling
Commission.

I.C.2.a(6) Alternative VI - Eastern Deferral

This alternative would offer for leasing all of the area described for Alternative I except for a subarea
located east of Kaktovik. Alternative VI would offer 1,817 whole or partial blocks, comprising 9,487,000
acres (about 3,839,000 hectares). The area that would be removed by the Eastern Deferral (see[Map 2)]
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consists of 60 whole or partial blocks, approximately 283,000 acres, about 3% of the Alternative I area. It
adjoins an area that the State of Alaska has deferred in recent State sales. This option evaluates the need
for protection of this area as requested by the Native Village of Kaktovik, the Alaska Eskimo Whaling
Commission, and the North Slope Borough regarding the possible importance of the area to bowhead
whales and other general concerns about the environment there.

I.C.2.a(7) Agency Preferred Alternative

As required by the National Environmental Policy Act Council on Environmental Quality regulations MMS
has identified a preferred Alternative for this Final EIS. The agency preferred alternative is Alternative I,
which includes the standard stipulations and ITL clauses, with three optional mitigating measures:
Stipulation 7 - Pre-Booming Requirements for Fuel Transfers; Stipulation No. 8 - Lighting of Structures to
Minimize Effects to Spectacled and Steller’s Eiders; and ITL No. 17 - Information to Lessees on
Archaeological and Geological Hazards Reports.

We do not provide a separate evaluation of this alternative because it would repeat the entire analysis

provided in Alternative I (See[Section IV.C)|which includes analysis of the effectiveness of all standard and

optional mitigating measures, including those chosen as part of the agency preferred alternative.

Although we have identified an agency preferred alternative, we will continue to maintain an open mind
throughout the final EIS comment period and decision process and we will continue to consider and
evaluate comments and all reasonable options.

1.C.2.b. Alternatives Considered but not Included for Further Analysis

Four general areas in the Beaufort Sea were recommended for deferral in comments to the September 19,
2001, Call and Notice of Intent and in the October and November 2001 scoping meetings. These were
areas east of Barrow, areas around and to the east of Cross Island, areas near Kaktovik, and areas off the
Arctic National Wildlife Refuge. The deferrals analyzed in the draft EIS (sedSection IIT]of the Scoping
Report) respond to some of the specific deferral recommendations. This section responds to the balance of
the deferral recommendations. In the following, we first discuss areas recommended for deferral and our
conclusions regarding those deferrals for specific parts of the Beaufort Sea. Then we look at other
considerations relevant to these recommendations. Finally, we provide the rationale for our conclusion on
which recommended deferrals are analyzed in the EIS and which are scoped out.

1.C.2.b(1) Areas from Barrow East to Harrison Bay

In written comments,|(See Appendix E, Section B.1, Scoping Report) the State of Alaska supports all
areas deferred from past sales, the Mayor of the North Slope Borough and the Sierra Club et al.,
recommended that such deferrals be removed permanently from leasing in the planning area. The Mayor
also recommended that the spring lead system and eastern Beaufort Sea should be deferred from all
Beaufort Sea sales in the 2002-2007 offshore leasing program. The Alaska Eskimo Whaling Commission
recommended that areas used for the bowhead whale subsistence hunt be removed permanently from any
future consideration for OCS leasing. Phillips Alaska Exploration opposed discretionary deferrals and
arbitrary exclusions, Shell Oil supported leasing the entire nearshore area out to about 15 miles, and BPXA
endorsed the sale schedule but did not comment on specific areas of the Beaufort Sea. In verbal comments
at the Barrow meeting with the North Slope Borough and the Alaska Eskimo Whaling Commission, those
who spoke wanted MMS to permanently remove from leasing important subsistence-use areas, such as the
spring lead system and areas that might be used by bowhead whales for feeding. In the November
meetings, the Alaska Eskimo Whaling Commission provided maps of potential deferral areas that were
developed by the Barrow and Nuigsut Whaling Captains, and the Inupiat Community of the Arctic Slope
stated their general opposition to all OCS drilling in the Beaufort Sea.

Although it is not the deferral area included in the Barrow Whaling Captains’ map, we are analyzing the
Barrow Subsistence Whaling Deferral on the western edge of the planning area that, although much smaller
(26 versus 588 whole or partial blocks), is based on whale-strike data provided by the Alaska Eskimo
Whaling Commission. Also, in response to requests by Barrow residents, the North Slope Borough, and
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the Alaska Eskimo Whaling Commission, the Secretary removed other areas. Specifically, in her decision
on the 5-Year proposed final program, she removed from leasing consideration portions of the subsistence-
use area/spring lead system to the west of this deferral area in the westernmost part of the Beaufort Sea
Planning Area, and the subsistence-use area/spring lead system in the Chukchi Sea.

Preliminary oil-field analysis of the Beaufort Sea Planning Area indicates that the 588 whole or partial
blocks depicted as a candidate for deferral on the map submitted by the Alaska Eskimo Whaling
Commission would reduce, by an estimated 18%, the opportunity of discovering and developing an
economic oil field, if Alternative I were chosen for one of the three Beaufort Sea sales covered by this EIS.
This compares to an estimated reduction of about 1% for the Barrow Subsistence Whaling Deferral.

11.C.2.b(2) Areas Around and East of Cross Island

In written scoping comments (seel Appendix E, Section B.1 - Scoping Report) lapplicable to Nuigsut
subsistence whaling, in addition to what appears for Barrow, the State of Alaska recommended that MMS
apply a Cross Island Stipulation (No siting of Permanent Facilities within 10 Miles of Cross Island). The
Mayor of the North Slope Borough believed this 10-mile distance is arbitrary and too small, and the area
should be expanded to cover various aspects of the Nuigsut traditional bowhead whale harvest and
expanded more to the east to prevent the potential for whales to deflect due to production noise. The
people of Nuigsut want the Cross Island area permanently dropped from leasing consideration.

Although it is not the deferral recommended by the Nuigsut Whaling Captains, we do include analysis of a
smaller Nuigsut Subsistence Whaling Deferral (30 versus 94 whole and partial blocks) that is based on
whale-strike data provided by the Alaska Eskimo Whaling Commission. This deferral option does include
some blocks to the east of the 10-mile radius. We also analyze two versions of the no-surface-occupancy
stipulation for Cross Island, one for seaward portions of the 10-mile radius area and one for shoreward
portions. Furthermore, access to tracts in the vicinity of Cross Island may be needed, because the State has
leased tracts in the adjacent State waters. Should oil be discovered on these State tracts, leasing of the
adjacent Federal tracts would prevent drainage of Federal oil.

Regarding production noise from permanent industrial facilities on the OCS, companies will be required to
demonstrate to the National Marine Fisheries Service that any such proposed facilities will be in
compliance with the Marine Mammal Protection Act and Endangered Species Act as they seek to obtain
incidental harassment authorizations and avoid conflicts with subsistence activities.

The 94 whole or partial blocks depicted as a candidate for deferral on the map developed by the Nuigsut
Whaling Captains would reduce, by an estimated 19%, the opportunity of discovering and developing an
economic oil field. This compares to an estimated reduction of about 2% for the Nuigsut Subsistence
Whaling Deferral.

1.C.2.b(3) Areas that are Offshore from the Arctic National Wildlife Refuge

In scoping comments for this EIS, the Mayor of the North Slope Borough said that the eastern Beaufort Sea
should be deferred from all three sales in the 2002-2007 leasing program. In comments on the 5-year
offshore leasing program, the Mayor of the City of Kaktovik expressed a preference for onshore
development, recommended that the area off of the Arctic National Wildlife Refuge be excluded from
leasing until the Refuge is opened for development, and that all OCS blocks within 50 miles of the city be
excluded. Citing these comments from Kaktovik, the Sierra Club et al. said in their scoping comments for
this EIS that they supported the City of Kaktovik’s request for a deferral area offshore from the Canning
River to the Canadian border. This area includes 173 whole or partial blocks. Deferring it would reduce,
by an estimated 23%, the opportunity of discovering and developing an economic oil field. The deferrals in
Alternatives V (Kaktovik Subsistence Whaling Deferral) and VI (Eastern Deferral) cover 88 of these same
blocks and run offshore of about 60% of the coastline of the Arctic National Wildlife Refuge. The
selection of Alternatives V or VI would reduce, by an estimated 3% each, the opportunity of discovering
and developing an economic oil field.

Although no prohibition on offshore leasing is included in the statutes governing the Arctic National
Wildlife Refuge, its Comprehensive Management Plan restricts the use of the Refuge for infrastructure to
support any offshore development. Also, any OCS activity or infrastructure (including pipelines to shore)
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would not be approved without thorough technical and environmental reviews and would have to meet the
requirements of the Marine Mammal Protection Act, the Endangered Species Act, and other Federal and
State statutes that help protect the natural resources of the area and environment.

The Kaktovik Whaling Captains did not submit a map but indicated that they wanted the area known as the
“Barter Island” deferral from Sales 124 and 144 as a deferral for these three sales. The northern part of the
“Barter Island” deferral from OCS Sale 144 is excluded from the proposed final 5-year offshore program.
Alternative V, the Kaktovik Subsistence Whaling Deferral, includes the Sale 144 deferral area plus a few
extra blocks on the west side to more fully cover the area where Alaska Eskimo Whaling Commission data
shows whale strikes were made.

1.C.2.b(4) Other Considerations Relevant to Requests for Deferrals Off Barrow, Cross
Island, and the Arctic National Wildlife Refuge

There are five standard stipulations (seq Section 1.C.3) included as part of all deferral alternatives for Sales
186, 195, and 202. These are mitigating measures that will help protect the bowhead whale. The first four
stipulations provide for specific protections, and the fifth is a mechanism to address unresolved conflicts
between the oil and gas industry and subsistence activities. This mechanism has proven to be effective in
protecting the whale hunt while allowing oil and gas activity to proceed. The mechanism can apply to
whatever unreasonable subsistence-related conflicts are not resolved by other means. We also are
including a possible addition to a notice of Information to Lessees (ITL) clause (ITL 7 - Information on the
Availability of Bowhead Whales for Subsistence-Hunting Activities) indicating that for development plans,
lessees are encouraged to consider noise-abatement methods, if needed, to reduce activity noise that may
occur during and in the vicinity of the migration.

1.C.2.b(5) Rationale for Conclusions on These Three Recommended Deferrals

A primary objective of the OCS Lands Act is to make lands available for oil and gas leasing in an
environmentally acceptable manner, taking into consideration protection of the marine, coastal, and human
environments. An objective we undertake to meet NEPA requirements is to write an EIS that is as
straightforward and as easy to understand as possible, given the inherent difficulty in estimating uncertain
potential environmental effects of uncertain potential exploration and development activities based on
projections of uncertain potential leasing results of planned future sales. Given the four deferral
alternatives already included for analysis, these three deferral options would contribute little in the way of
additional analysis to an EIS that must cover an already complicated set of issues.

We consider that the Barrow, Nuigsut, and Kaktovik Subsistence Whaling Deferral alternatives, when
combined with the other mitigating measures (stipulations and ITL clauses) to be analyzed in the EIS,
would provide about the same level of protection of the environment as the preceding three recommended
deferral areas, but they would allow at least some oil and gas exploration and development to proceed.
Regarding the Arctic National Wildlife Refuge, we believe that the merits of including such a deferral
option are in large part covered by analysis of Alternatives V and VI.

Furthermore, the analyses of six alternatives (Proposal, No Action, and four deferral alternatives), and the
mitigating measures cited above for the bowhead whale subsistence hunting and other natural resources
possibly affected by offshore exploration and development, meet NEPA requirements and provide
alternatives that achieve the objectives of the OCS Lands Act.

I.C.3. Mitigating Measures

I.C.3.a. Mitigating Measures Suggested During the Scoping Process

The following standard mitigating measures have been adopted in our most recent sales in the Beaufort Sea
and will be considered and evaluated as part of the Proposal and alternatives for the Beaufort Sea multiple-
sale EIS. The effectiveness of these stipulations is evaluated in|Section II.H.1.
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I.C.3.a(1) Standard Stipulations
All stipulations are considered part of the proposed action and all alternatives.

No. 1 - Protection of Biological Resources

No. 2 - Orientation Program

No. 3 - Transportation of Hydrocarbons

No. 4 - Industry Site-Specific Bowhead Whale-Monitoring Program

No. 5 - Conflict Avoidance Mechanisms to Protect Subsistence Whaling and Other Subsistence Activities

These standard stipulations are described in more detail in|Section IL.H.1.

I.C.3.a(2) Additional Stipulations for Consideration in the EIS

These additional standard stipulations also are evaluated in the EIS. All of the stipulations are options for
consideration in lieu of or in addition to the deferral alternatives or other mitigating measures. We evaluate
the inclusion of other stipulations that are developed during the EIS process.

Stipulations 6a and 6b - No Siting of Permanent Facilities in the Vicinity of Cross Island. These
potential stipulations were developed to reduce effects and potential conflicts between subsistence whaling
activities that occur annually at Cross Island and oil and gas activities that may occur in the same area. The

full text for both of these stipulations is provided in[Section II1.H.2.

For purposes of analysis, the Cross Island stipulation is divided into two parts. Stipulation 6a applies the
10-mile radius around Cross Island outside the barrier islands. Stipulation 6b applies the 10-mile radius to
those blocks within the barrier islands (see .

Stipulation 7 - Pre-Booming Requirements for Fuel Transfers. This potential stipulation requires
deployment of oil-spill boom of the fuel barge, if fuel transfers (excluding gasoline transfers) are proposed
just prior to and during the whale migration for fuel amounts of 100 barrels or more. This stipulation is
applicable to the blocks and migration times listed in Stipulation No. 4 - Industry Site-Specific Bowhead
Whale-Monitoring Program. This stipulation was developed to reduce potential adverse effects from diesel
fuel, which is very toxic and could adversely affect bowhead whales if such a spill occurred during or just
prior to the annual whale migration.

Stipulation No. 8 - Lighting of Structures to Minimize Effects to Spectacled and Steller’s Eiders. The
Biological Opinion for Sale 186 issued by the FWS on October 23, 2003 specifies a reasonable and prudent
measure necessary and appropriate to minimize potential adverse impacts to these species. In order to be
exempt from the prohibitions of Section 9 of the Act, MMS must comply with the terms and conditions
identified in the Biological Opinion. This stipulation requires all structures to be lighted and/or marked to
improve visibility to migrating spectacled and Steller’s eider, the minimization of outward radiating light,
and the reporting of any injured or killed spectacled or Steller’s eider. The lighting requirements do not
apply between October 31 and May 1 of each year when eiders are not likely to be present.

A lighting strategy will be jointly developed by the MMS and FWS using available information on bird
avoidance measures. This strategy will be modified, as appropriate, if significant new information on bird
avoidance measures becomes available during activities covered by this consultation. Modification will be
developed jointly by MMS and the FWS.

I.C.3.a(3) Standard ITL Clauses

The following standard ITL clauses (1 through 16) apply to OCS activities in the Beaufort Sea area and are
considered part of the proposed action and alternatives for the Beaufort Sea multiple-sale EIS.

No. 1 - Information on Community Participation in Operations Planning

No. 2 - Information on Kaktovikmiut Guide /n this Place

No. 3 - Information on Nuiqgsutmiut Paper

No. 4 - Information on Bird and Marine Mammal Protection

No. 5 - Information to Lessees on River Deltas

No. 6 - Information on Endangered Whales and the MMS Monitoring Program

No. 7 — Information on the Availability of Bowhead Whales for Subsistence-Hunting Activities
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No. 8 - Information on High-Resolution Geological and Geophysical Survey Activity
No. 9 - Information on Polar Bear Interaction

No. 10 - Information on the Spectacled Eider and the Steller’s Eider

No. 11 - Information on Sensitive Areas to be Considered in Oil-Spill-Contingency Plans
No. 12 - Information on Coastal Zone Management

No. 13 - Information on Navigational Safety

No. 14 - Information on Offshore Pipelines

No. 15 - Information on Discharge of Produced Waters

No. 16 - Information on Use of Existing Pads and Islands

These ITL clauses are described in [Section II.H.3.

I.C.3.a(4) Additional ITL Clauses for Consideration in the EIS

The MMS decided it would be useful to information to the public and future lessees to add the following
optional ITL clause, No. 17 - Information to Lessees on Archaeology and Geological Hazards Reports and
Surveys, lists the blocks where lessees will be required to perform surveys and prepare archaeological
reports for exploration and development plans. The ITL informs the lessee that the shallow hazards reports
as required in 30 CFR 250.203(b)(1)(ix) and the archaeology report as required in 30 CFR 250.194 for the
blocks listed, (See [Map IS}lare required to be submitted with exploration or development and production

plans. This ITL clause is described in| Section I1.H.4.

1.C.3.b. Mitigating Measures Not Considered in this EIS

During the preparation of the draft EIS, the MMS evaluated the merits of adding an ITL clause to
encourage lessees to consider noise-abatement methods, if needed, to reduce activity noise that may occur
during and in the vicinity of the whale migration. However, no one commented on the merits of such an
ITL, either in the hearings or through written comments. While lessees and operators may choose to
incorporate noise-abatement techniques into their facility and equipment designs, the MMS did not find any
merit in creating a mitigating measure or requirement at this time. This type of requirement may be
considered and evaluated later during the environmental assessment of exploration and development plans.

I.D. Indian Trust Resources

The Federal Government does not recognize the validity of claims of aboriginal title and associated hunting
and fishing rights that have been asserted for unspecified portions of the sale area. Therefore, the MMS
anticipates that the proposed action or alternatives will have no significant effects on Indian Trust
Resources. While the Department of the Interior does not recognize these resources as Indian Trust
Resources, this EIS considers the potential effects of lease-sale activities on Native Alaskan communities
as they relate to economics, subsistence-harvest patterns, sociocultural systems, and environmental justice.
The MMS consults with federally recognized tribes consistent with the Presidential Executive
Memorandum dated April 29, 1994, on Government-to-Government Relations with Native American
Tribal Governments; Executive Order 13175 dated November 6, 2000, on Consultation and Coordination
with Indian Tribal Governments; and the January 18, 2001 Department of the Interior-Alaska Policy on
Government-to-Government Relations with Alaska Native Tribes.

MMS attended several government to government meetings in July, coincidental with the time frame for
the hearings. Government-to-Government meetings were held with the Native Village of Nuigsut, Native
Village of Barrow, and the Inupiat Community of the Arctic Slope. The MMS contacted the Native Village
of Kaktovik requesting a government to government meeting, but they opted to testify at the Public Hearing
instead. They said they were too busy to come to two meetings, and, in any case, the same people would
come to the public meeting.

Following are the summaries of the meetings as prepared by MMS staff.
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1.D.1. Summary of Native Village of Nuigsut Government-to-
Government Meeting

Native Village of Nuiqsut and Community Attendees: Frank K. Long, Jr. (Vice President, Tribal
Counsel Member, Native Village of Nuigsut); Bernice Kaigelak (Treasurer, Native Village of Nuigsut);
Zena Kasak (Tribal Administrator, Native Village of Nuigsut); Sarah Kunaknana (Tribal Counsel Member,
Native Village of Nuigsut); Eli Nuikapigak (Mayor, Nuigsut City); Isaac Nukapigak (Tribal Counsel
Member, Native Village of Nuigsut); and James Taalah (Tribal Counsel Member, Native Village of
Nuigsut).

MMS Attendees: Paul Stang (Regional Leasing Supervisor, Anchorage); Renee Orr (Chief, Leasing
Division, Herndon); Dr. George Valiulis (Environmental Assessment Division, Herndon); Albert Barros
(Community Liaison, Anchorage); and Angela Mazzullo (Budget Analyst, Washington, D.C.). Nathaniel
Hile from Computer Matrix Court Reporters from Anchorage also attended the meeting.

Meeting Summary: A meeting was held with representatives of the Native Village of Nuigsut at 7 p.m.
on Tuesday, July 23, 2002, at the Nuiqsut City Hall Building. Subject matter ranged from Government-to-
Government concerns to comments on the draft EIS. The Nuigsut representatives expressed concern over
having yet another Federal lease sale in the Beaufort Sea, because they had testified so many times in the
past against OCS leasing. They felt that from a safety perspective, drilling in the Beaufort Sea was very
dangerous because of historic storms, currents, earthquakes, and ice forces. They were most concerned
about an oil spill having a negative effect on their subsistence resources and subsistence lifestyle. They do
not want to be run off of Cross Island or have limited access to this location, because this is their main
bowhead whaling staging camp site. They expressed frustration in not gaining sufficient industry
employment opportunities once a company did drill on the North Slope, and the inability of MMS to secure
local funding (impact assistance) for actions taking place in their backyard. Several expressed
discrimination by the oil industry against Natives in general, in obtaining jobs and treating them as an
equal. They felt that current and past oil and gas operations may be impacting their fish and marine
mammal resources as industry infrastructure seem to be displacing once abundant wildlife, with some fish
and pinnipeds having unexplained lumps and tumors which they attribute to possible oil and gas activities.
They want an EIS for each specific lease sale not one multiple-sale EIS, and they want all the current
deferrals to be included and expanded in the final EIS.

The MMS listened to their concerns and explained the current leasing program, giving an overview of the
process. The MMS explained the relationship between the 5-year leasing program and the current Beaufort
Sea multiple-sale oil and gas leasing effort, displaying maps to outline the sale area and showing the limits
of the various alternatives being considered. We explained how the NEPA analysis was being written for
three sales under one EIS cover, and that local input will be gathered for an Environmental Assessment at
each successive lease sale stage with the option of writing another EIS if changing conditions warranted.
We explained that the decision for impact assistance was something granted by Congress and, although
MMS has a long history of support for such legislation, funding has been limited in relation to what the
locals desire. We asked about the problem of deformed fish and pinnipeds that Nuigsut residents raised
and said that to our knowledge, this is not oil-industry related, but that we have ongoing environmental
studies which may be able to shed some more light on this concern. We explained Stipulations 6a and 6b
regarding the Cross Island. Several locals described past environmental conditions and wondered how
industry could work safely in this type of environment. No big issues were solved; each just listened to the
other explain their position either as a local member or as a governmental agency.

1.D.2 Summary of Native Village of Barrow Government-to-
Government Meeting
Native Village of Barrow Attendees: Percy Nusunginya (Vice-President, Tribal Counsel Member);

James Patkotak (Secretary, Tribal Counsel Member); Ellen Kanayurak (Treasurer, Tribal Counsel
Member); Rosabelle Rexford (Tribal Counsel Member); Tommy Olemaun (Sergeant At Arms, Tribal
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Counsel Member); Thomas Brower, III (Natural Resources Manager); and Neil Bjornsted (Tribal Grant
Writer).

MMS Attendees: Paul Stang (Regional Leasing Supervisor, Anchorage); Fred King (Chief,
Environmental Assessment Section, Anchorage); Albert Barros (Community Liaison, Anchorage); and
Angela Mazzullo (Budget Analyst, Washington, D.C.).

A meeting was held with representatives of the Native Village of Barrow at a Special Tribal Council
Meeting, at 2 p.m. on Thursday, August 1, 2002, at the Native Village of Barrow facilities. We discussed a
range of topic subject matter, includes concerns about the Beaufort Sea draft EIS and other ongoing and
planned OCS activities. They expressed concerns about having three different lease sales at different times,
all under the umbrella of a single EIS. The past EIS’s were lease-sale specific, and they did not see the
need for a change. They were very concerned about the potential impact of an oil spill upon their Native
food resources and lifestyle, if a sale were to go forward. They also asked if sanctuaries or habitat zones
were being set aside for each sale. The issue of sanctuaries may have been seen as similar to the proposed
lease-sale deferrals.

The MMS apologized for the week’s delay in the meeting, but weather prevented us from getting to
Barrow, and the attendees said they appreciated the rescheduled meeting. The MMS gave an overview of
the 5-year program and how the Beaufort Sea multiple-sale lease sales fit into this mix. The MMS
explained through words and maps the various sale schedules and the alternatives and emphasized that the
MMS was not proposing marine or wildlife sanctuaries. The MMS explained the multiple-sale EIS
process; however, the locals indicated that they still wanted three individual EIS’s. We explained the 3-
mile State jurisdiction, the MMS OCS jurisdiction, and the International Law of the Sea limits. Some
present indicated that through Inupiat law, their lands extended past the shoreline out onto the ice and
beyond. The participants from Barrow said they appreciate MMS meeting with the tribal governments; we
seem to be the only Federal or State agency that does so before an action actually takes place. We
explained that we translated the draft EIS Executive Summary into Inupiat and asked if it was useful. We
found out that the translator we used had a different dialect from others in the room and although helpful, it
was not quite on target. The group decided that their conversations at this meeting expressed the Native
Village of Barrow concerns and they would not be attending the Public Hearing that evening.

1.D.3 Summary of Inupiat Community of the Arctic Slope (ICAS)
Government-to-Government Meeting

ICAS Attendees: Arnold Brower, Jr. ( President); Doreen Lampe (Treasurer); Delbert Rexford; Bill
Tegoseak (Executive Director); Rebecca Brower (Tribal Operations Officer); Ellen Farantz (Finance
Director); Carolyn Edwards (Realty); and James Patkotak (Natural Resources Officer). Participating via
teleconference: John Hopson, Jr. (Native Village of Wainwright); Billy Nashoalook, Sr. (Native Village of
Wainwright); Harry Hugo (Native Village of Anaktuvuk Pass); and Jack Schaeffer (Native Village of Point
Hope).

MMS Attendees: Paul Stang (Regional Leasing Supervisor, Anchorage); Fred King (Chief,
Environmental Assessment Section, Anchorage); Albert Barros (Community Liaison, Anchorage); and
Angela Mazzullo (Budget Analyst, Washington, D.C.).

Meeting Summary: The MMS attended a meeting with participants representing the ICAS in Barrow on
Thursday, August 1, 2002, at the North Slope Borough’s teleconference center. Subjects ranged from
Government-to-Government concerns to comments on the draft EIS. Those attending expressed concerns
that other villages along the North Slope—Wainwright, Pt. Lay, and Pt. Hope—were not invited/included in
scoping for these proposed lease sales, because they also harvest the bowhead/beluga whales that passed
through waters in which oil company operations might influence these species. They also wanted some
sort of remuneration (impact-assistance funding) for all the time and travel their staff expended in
reviewing EIS documents. They were talking about an annual funding agreement between the MMS and
the ICAS. They were recommending a subsistence activity sanctuary and indicated that they may go to
court to fight another Beaufort Sea lease sale. The Pt. Hope representative opposed all OCS activities,
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including seismic, from the Canadian border to Pt. Hope. He felt that OCS activities could be conducted
from onshore using slant drilling, so as not to impact subsistence resources, hunting, or harvests. One
participant wanted the ICAS Natural Resource Director at village meetings with MMS so that they can hear
local views on OCS oil and gas issues.

MMS apologized for having to reschedule this meeting due to weather conditions a week ago, and
appreciated the scheduled meeting to talk about any issues ICAS had about government-to-government
issues or the draft EIS. We explained through words and maps the 5-year leasing program, the multiple-
sale Beaufort Sea leasing program, and how MMS focuses its scoping efforts mainly for those communities
adjacent to the actual proposed lease sale area. When a Chukchi Sea sale is considered, the three
mentioned villages will be heavily involved in scoping. The MMS explained the various alternatives being
considered and how they were arrived at.

The ICAS wanted to know what was included in the discussions at the Nuigsut and Kaktovik public
hearings, and MMS gave them a synopsis. Several participants did not feel that MMS was listening to
North Slope residents because for years, they have been voicing opposition to OCS leasing. The MMS said
that they have been listening, making adjustments to sale boundaries, and adding alternatives; however, as
a Government Agency we still had a mandate to offer OCS acreage for industry leasing. There was some
reference to a Canadian meeting in which the Northwest Territory was working directly with the local tribal
governments; ICAS wants this same local negotiation for U.S. OCS leasing.

The MMS explained a little bit about the coming Chukchi sales and how that would be coordinated with
villages on the Chukchi Sea. The ICAS suggested an annual funding agreement with MMS, so that they
can better participate with local meetings; the MMS said that was not provided for under the current
regulations. the ICAS wanted to know how the alternatives were chosen, and we explained how we used
the whale-strike data as a base to make some boundaries. The ICAS then wanted to know why we have not
set aside critical habitat for whales, fish, or birds. We responded that such jurisdiction fell to other
agencies’ mandates, but we would discuss this with them if they made such a suggestion formally. The
ICAS said that they would be sending further comments on this proposed lease sale to MMS. (Note: none
were received.). The ICAS gave us a mailing list to send 12 additional draft EIS’s to their board members.
(Note: This was done when the team got back to the office). The ICAS requested that for future meetings,
the MMS provide more advance notification of pending meetings, and what is on the agenda. They also
suggested the MMS provide door prizes to get better attendance. Dialog between the MMS and the ICAS
was concluded; the MMS listened and responded, but it seemed that ICAS was not satisfied with all the
answers received.

|.E. Environmental Justice Executive Order 12898

The Presidential Executive Order on Environmental Justice requires agencies to incorporate environmental
justice into their missions by identifying and addressing environmental effects of their proposed programs
on minorities and low-income populations and communities. The Department of the Interior has developed
guidelines in accordance with Presidential Executive Order 12898. The MMS participated in the
development of these guidelines. The MMS’s existing process of involving all affected communities and
Native American and minority groups in the NEPA-compliance process meets the intent and spirit of the
Executive Order. However, we are continuing to identify ways to improve the input from all Alaskan
residents, not only by commenting on official documents but also by contributing their knowledge to the
scientific and analytical sections of the EIS.

Environmental concerns generally were identified during the scoping process for the Beaufort Sea sales.
he potential effects of sale activities on the issues raised by these concerns are addressed in
IV.C.14 on Environmental Justice.

In the unlikely event of a large accidental oil spill, there is the likelihood for disproportionately high
adverse effects on Inupiat subsistence-harvest activities and sociocultural systems. Disproportionate high
adverse effects are not expected to occur from routine exploration and development activities. Specific
mitigating measures have been developed to address the impacts of exploration and development activities
on subsistence activities and subsistence resources, particularly the bowhead whale. By incorporating the
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stipulations on Subsistence Whaling and other Subsistence Activities and Industry Site-Specific Bowhead
Whale-Monitoring Program, impacts from OCS activities on important subsistence resources would be
mitigated but not eliminated.

I.F. The National Environmental Policy Act Process for
Sales 186, 195, and 202

We are using a different approach in both format and structure for this lease-sale EIS than we used for
previous EIS’s for the Beaufort Sea area. This section details why and how this difference came about and
the advantages we see from this change.

Once a lease sale is held within a particular geographic area, the results of scoping for subsequent lease
sales within the next several years tend to reflect industry interest and the comments received on the initial
sale in the same area. This initial multiple-sale EIS addresses the concerns expressed by local, State,
Federal, and public reviewers and issues addressed within the specific EIS. Additional lease-sale proposals
and NEPA documentation covering the same geographic area may further clarify issues; however, much of
the text of both comments received and EIS’s written repeat the text of previous documents already in the
public domain. Over the years, reviewers have expressed reluctance to review and comment on a NEPA
document that looks very similar to the one they just reviewed. Indications of industry interest show that in
subsequent sales within a geographic area, interest generally declines if exploration is unsuccessful,
because the most likely prospects are leased and explored first. This is based on the fact that there have
been no big discoveries on the Beaufort Sea OCS. If such a discovery is made as a result of a sale, this
trend could reverse.

Preparing the Beaufort Sea multiple-sale EIS does not set a precedent. The MMS Gulf of Mexico Region
has been publishing single multiple-sale EIS’s for the last two 5-year oil and gas leasing programs. Also,
the Northeast National Petroleum Reserve-Alaska EIS, which was completed in August 1998, will be used
for more than one sale.

Within the Alaskan Beaufort Sea Planning Area, the MMS Alaska OCS Region has held 7 oil and gas lease
sales: Sales BF (1979), 71(1982), 87 (1984), 97 (1987), 124 (1990), 144 (1996), and 170 (1998). In the
Beaufort Sea, 688 leases were issued as a result of those sales, and 30 exploration wells were drilled. One
development and production project (Northstar) has been approved. A second (Liberty) received NEPA
review, and a final EIS was published in May 2002. Although MMS published the Liberty final EIS, the
applicant has placed their Development and Production Plan application on hold pending further cost
analysis. The Beaufort Sea has been an area of high interest to industry. The NEPA documentation
conducted for these lease sales included a draft and final EIS for each action. In addition, a supplemental
EIS was written for Sale BF in 1980, and draft and final EIS’s for a Proposed Arctic Sand and Gravel Lease
Sale were written in 1982 and 1983, making a total of 19 EIS documents written for activities in the
Beaufort Sea that are in the public domain.

Although this EIS addresses three proposed sale actions, only one sale decision will be made every other
year. This EIS analyzes impacts for Sale 186, which is scheduled for 2003. A Call and Notice of Intent
were issued at the beginning of the prelease process to explain the multiple-sale approach for the EIS. The
Area ID selected the same area identified in the 5-year program for 2002-2007. Separate Area ID’s will be
conducted for Sales 195 and 202. They will be equal to or smaller than the area studied in this EIS. A
Notice of Sale will be issued for each sale, after completion of the final NEPA document for each sale.

If the Secretary of the Interior decides to proceed with each of the sales (186, 195, and 202), by not
choosing Alternative II - No Action, the Secretary may choose one, all, some combination, or part of the
deferral options to comprise the final Notice for Sale 186. The Secretary will have the full suite of options
available for Sales 195 and 202 when those decisions are made in 2005 and 2007, respectively. The
Secretary may choose the same options selected for Sale 186 or different options.

For purposes of analysis, we introduce in this EIS the concept of three geographic/economic zones
|I_)_.| See |Appendix F Exploration and Development Scenariog for a more detailed discussion of this concept.
Exploration and development activities under this EIS could take place in any zone from any of the
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proposed sales. For analysis, we focus on development in the Near and Midrange zones for Sales 186 and
195 and the Far Zone for Sale 202. This is a reasonable scenario given the current infrastructure. If
companies buy leases in the Far Zone at Sale 186, resulting exploration and development, if any, likely
would be similar to that described for Sale 202. If exploration and development take place in the Midrange
and Far zones, the effects likely would be similar to those identified for Sales 195 and 202.

Preparing a multiple-sale EIS enables us to conduct the prelease decision processes for subsequent sales
(Sales 195 and 202) more efficiently, consistent with Executive Order 13212 issued on May 18, 2001, to
expedite energy-related projects. This EIS incorporates by reference previous EIS’s and updates existing
text and data, with emphasis on new information since the last EIS was written, and explain the multiple-
sale process.

Before starting the process for Sales 195 and 202, the MMS will initiate consultation with the public. An
Information Request will be issued, specifically asking for input on the scheduled sale being considered. A
NEPA review will be conducted for each subsequent sale. An Environmental Assessment (EA) will be
prepared to determine whether or not the information and analyses in this single EIS for multiple-sales are
still valid for each subsequent sale under consideration. This EA will focus on new information and/or data
since publication of the final Beaufort Sea multiple-sale EIS. Consideration of the EA and any comments
received in response to the Information Request will result in either a Finding of No Significant Impact
(FONSI) or a determination that a supplemental EIS is warranted.

Because the EA will be prepared for a proposal that “is, or is closely similar to, one which normally
requires the preparation of an EIS” (40 CFR 1501.4(e)(2)), a FONSI will be available for public review for
30 days before a decision is made. The EA/FONSI will be sent to the Governor of the State of Alaska, and
its availability announced in the Federal Register. The FONSI will become part of the Record of Decision
prepared for the decision on the Notice of Sale.

If the EA determines additional analysis is needed, we may need to prepare a supplemental EIS (40 CFR
1502.9). Some of the factors that could justify a supplemental EIS are a significant change in resource
estimates, significant new information, significant new environmental issue(s), or a significant change in
the proposed action. The supplemental EIS will focus on addressing the significant issues and analyses.

I.F.1. Sale 186 Process

This EIS includes an analysis of offering for lease, three different times, the Federal offshore area within
the Beaufort Sea Planning Area as defined in the 2002-2007 proposed final 5-year program. The EIS also
includes an assessment of alternatives and cumulative effects. The cumulative effects analysis evaluates
the contribution of Alternative I for Sale 186 to the past, present, and reasonably foreseeable activities,
including State and Federal onshore and offshore activities on the North Slope and in the Beaufort Sea.
The two subsequent sales in this 5-year program (Sales 195 and 202) are evaluated as part of those
reasonable for foreseeable activities. The cumulative effects of the alternatives for Sale 186 and for Sales
195 and 202 and their alternatives are expected to be essentially the same as those for Alternative I for Sale
186. This is because the potential effects of each sale are based on the same oil and gas resource level;
each sale would affect the same physical, biological, and human resources; and each sale is scheduled to
occur in the same area within the 5-year period. Slight differences may occur in the contributions to
cumulative effects from the various alternatives of the three sales. However, they are so small relative to
the overall cumulative effects to which they are being compared, that they cannot be meaningfully
measured.

For purposes of analysis, we defined the production volumes expected from leasing in the program area.
Anticipated production and associated activities are analyzed based on economic resource estimates
established at the beginning of the 2002-2007 5-year program. The EIS analyzes the effects of exploration,
development, and production quantitatively to the degree possible, using different economic and
development scenarios individually for each sale. Impacts that cannot be estimated quantitatively are
estimated qualitatively. The EIS analyses will be used by reference as the basis for the analyses in the
EA’s or supplemental EIS’s prepared for subsequent sales (Sales 195 and 202) in the planning area during
the 2002-2007 5-year program.

I-22



OCS EIS/EA MMS 2003-001 FEBRUARY 2003

The description of activities to take place is broad enough to encompass the range of resources and
activities expected for any of the three sales. The resource estimates and accompanying scenario
information for the area considered for analysis in the EIS is presented as a range of resources and activities
based on different economic conditions.

The scenarios cover a range of resources and activities that are likely to result from the proposed actions.
The two later sales will be subject to an EA or supplemental EIS. This EIS assumes that standard
mitigating measures are in place as part of the Proposal; the EIS assesses the effects of possible new
mitigating measures added to existing standard mitigating measures. The effects are analyzed
quantitatively (if possible) or qualitatively. Oil-spill-modeling runs were conducted for the program area.

Based on the results of scoping, alternatives are analyzed that defer certain blocks from the sale.
Alternatives are evaluated by comparing changes in resource production and environmental effects relative
to the entire program area. Alternative I for each sale includes all the blocks in the Beaufort Sea Planning
Area, as defined in the 2002-2007 5-year program. The final EIS identifies the agency-preferred
alternative.

The MMS resource-assessment models are designed around the concept that the entire area is open for
exploration. The model identifies and tests all prospects to determine their commercial viability. To
support this approach, the EIS clearly describes the inherent uncertainty in estimating undiscovered
resources and the fraction of this unknown volume likely to be discovered and developed relative to
perceived industry interest/effort. This uncertainty is magnified by the uncertainty associated with
estimates of the environmental and socioeconomic effects resulting from the assumed exploration and
development scenarios. The EIS also discusses the accuracy of resource estimates for the various
alternatives or limited number of sales.

The EIS evaluates the biological effects as required under the Endangered Species Act, including all
exploration activities in the Beaufort Sea Planning Area for Sales 186, 195, and 202. The draft EIS, which
also gave our Biological Evaluation, was submitted to the National Marine Fisheries Service and the Fish
and Wildlife Service to initiate formal consultation. The Fish and Wildlife Service prepared programmatic
Biological Opinions for species under their jurisdiction for all OCS leasing and exploration activities to be
conducted in the Beaufort Sea. The National Marine Fisheries Service issued a new Beaufort Sea
Biological Opinion dated May 25, 2001, that included all OCS leasing and exploration activities in the
Beaufort Sea OCS Planning Area. The MMS requested that the National Marine Fisheries Service uphold
their May 2001 Biological Opinion concerning Beaufort Sea oil and gas leasing and exploration activities
for proposed Lease Sales 186, 195, and 202. The MMS has determined that activities expected from the
proposed Sales 186, 195, and 202 are similar to those considered in the May 25, 2001, Beaufort Sea
Biological Opinion. The MMS also has determined that there is no new information regarding effects of
these activities on bowhead whales nor are there any activities not previously considered in the Beaufort
Sea Biological Opinion and the National Marine Fisheries Service agreed with our assessment.

The EIS also includes analysis of essential fish habitat and consultation that covers leasing and exploration
activities for all three sales.

I.F.2. Processes for Subsequent Sales 195 and 202

After Sale 186 is held, if it is held, the MMS will decide whether to initiate the planning process for the
next sale with an EA and, if warranted, a supplemental EIS. The MMS will review current issues and new
information and, if that review results in no significant change from those addressed in the multiple-sale
EIS, the MMS will prepare an EA and issue a FONSI. If that review results in new issues or sufficient new
information not addressed in the multiple-sale EIS, the MMS will prepare a supplemental EIS. As soon as
the decision is made, the MMS will announce its intention to prepare either an EA or a supplemental EIS
through a press release, or mailout, and issue a Federal Register notice.

1.G. Streamlining Statement
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Readers of this multiple-sale EIS, as with the previous Sale 170 EIS, are alerted to some differences in this
EIS from previous Alaska OCS Region EIS’s. While this EIS is more complicated because it addresses
three sales, we have tried to streamline the EIS to provide a more concise, reader-friendly, and useful
analysis of potential effects and impacts of proposed activities.

We are attempting to eliminate much of the repetition from previous EIS’s. We analyze new, relevant
information and incorporate background information by reference, when appropriate, providing only a
concise summary for text continuity.

Such streamlining follows the intent of the Council on Environmental Quality regulations in 40 CFR §
1502.21, which encourage agencies to incorporate material by reference into an EIS to decrease volume
without impeding agency analysis and public review of the action being considered. In this EIS, we cite
the incorporated material and briefly describe its content. All material incorporated by reference is
reasonably available for inspection by interested persons within the public comment period and is available
in local libraries and from the MMS Alaska OCS Region office.

I.H. Important Differences between the Draft EIS and the
Final EIS

The following summarizes some of the more important changes that have been made in the final EIS as a
result of the public review of the draft EIS.

e The Alternatives (deferral options) stayed the same; no new additions or deletions were included,
although the descriptive titles for Alternatives III, IV, and IV where changed from “Subsistence
Whale” to “Subsistence Whaling.”

e Alternative I is identified as the Agency-Preferred Alternative and is addressed i

e Stipulation No. 8 — Lighting of Lease Structures to Minimize Effects to Spectacled and Steller’s
Eider was added, as required by the Fish and Wildlife Service’s Biological Opinion.

e Text revisions focused on major issues dealing with marine mammals, subsistence, the bowhead
whale, and environmental justice. These sections incorporated new information as well as sources
of traditional knowledge. Where comments warranted other changes or presentation of new or
additional information, revisions were made to the appropriate text in the final EIS. If changes or
additions were made to the text as a result of comments received,|Section VII|includes the
comments received plus our response to that comment.
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Il. Alternatives, including the Proposed Action

This section discusses the sale approach and structure (Section II1.A), the resource estimates, development

scenarios, and a summary of effects for each of the three sales covered in this EIS for the proposed action,

Alternative I[[Section IL.BY the No Lease Sale Alternative [Section ILCY), and each of the deferral

alternatives to the proposed action [Sections TTT) through I1.G). discusses mitigating

measures. These include the standard mitigating measures that are a part of the proposed action and

alternatives and an evaluation of the effectiveness of additional stipulations that are considered in this EIS.
describes the Agency-Preferred Alternative(s).

ILA. Approach to Analysis and Oil and Gas Resource
Potential
ILAA1. Approach to Analysis

This EIS encompasses the three proposed Beaufort Sea lease sales (Sales 186, 195, and 202) that are
identifed in the 2002-2007 5-year program. The MMS has divided the Beaufort Sea Planning Area into
three zones: Near/Shallow (Near Zone), Midrange/Medium (Midrange Zone), and Far/Deepwater (Far
Zone) (see We have done this for purposes of analysis because of the unique environmental
characteristics of each zone and the logistics required for development. The zones are defined primarily by
their proximity to existing North Slope infrastructure and secondarily by water depths. Water depths will
influence the types of rigs and platforms used for exploration and development. Additional description of
new infrastructure requirements is contained in Appendix B|, and a discussion of potential developmental
effects for each of the zones is given in[Section IV.A]. Effects are analyzed in[Section IV.Clfor each of the
three proposed sales and their six alternatives. Cumulative effects are analyzed in

indicates that most of the activities associated with the three sales are expected in the Near
Zone, although leasing, exploration, and some development could take place anywhere in the large
Beaufort Sea Planning Area. (When we use the term “expected” in this EIS, we are indicating what would
be expected if the scenarios we constructed for evaluation purposes actually happen. Similar scenarios in
past EIS’s generally have not been realized.) Nevertheless, past experience onshore and in State waters has
shown that exploration and subsequent development will expand into more remote and higher cost areas
after opportunities are largely exhausted in areas more readily accessible from existing infrastructure. A
basic description of the physical characteristics, infrastructure development, and potential resource
estimates for each of the zones follows.
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II.A.1.a.Near/Shallow Zone

This zone is in the central Beaufort Sea in shallow water offshore Prudhoe Bay, where a considerable
amount of infrastructure exists (see . Water depths typically are 10 meters or less, and distances
from existing facilities are not more than a few tens of miles. This geographic zone extends from the
Colville River on the west to the Canning River on the east. Expected development generally can be
described as being relatively small fields producing at modest rates with short, small-diameter pipelines.
Development platforms probably would be artificial gravel islands or mobile concrete structures set on the
seafloor. Small fields could lower their development cost by using adjacent processing facilities, and small
satellite oil pools could be tapped using extended-reach wells drilled from existing production islands.
Overall, new oil fields developed in this zone represent a very minor addition to ongoing activities in this
part of the Beaufort Sea. We expect that no new landfalls, shore bases, or new onshore processing facilities
would be required.

ILA.1.b. Midrange/Medium Zone

This zone surrounds the Near Zone (see and extends into deeper and more remote areas of the
Beaufort OCS. It includes areas in water depths to approximately 30 meters and extends from Cape
Halkett on the west to Barter Island on the east. New fields in this zone would be farther from existing oil
and gas infrastructure, and the costs of developing new oil fields will be higher, which means that the oil
pools would have to be somewhat larger then those in the Near Zone. Development could resemble the
Near Zone in shallow-water areas, although more emphasis could be placed on extended-reach drilling and
subsea wells to recover oil from areas farther offshore. Pipelines would be bigger and longer and would
carry higher flow rates from these larger fields. Some large projects could involve more than one platform,
and a new pipeline landfall could be required. Staging and logistical support still would be from the
Prudhoe Bay area, and no new shore base would be necessary. Because this zone is at the fringe of existing
development on the North Slope, new development projects could introduce changes to the level of
activities experienced in this area.

IlLA1.c. Far/Deepwater Zone

This zone covers the remainder of the program area (see , extending from offshore Barrow on the
west to the Canadian border on the east. All of the deepwater areas (deeper than 30 meters) in the Beaufort
multiple-sale area would be included in this zone. New fields in this zone are much farther from existing
North Slope infrastructure, and the costs to develop new oil fields would be substantially higher, which
means that the commercial oil pools would have to be much larger than those in the other two zones. Small
oil fields in the Far Zone might be discovered by exploration; however, these small fields likely would not
be economic or developed in the near term. Development could resemble a combination of the other two
zones, because remote areas contain shallow, medium, and deepwater. More emphasis could be placed on
extended-reach drilling and subsea wells to recover oil from deepwater areas farther offshore. Pipelines
would be larger and longer and would carry higher flow rates from these larger fields. A new large-
diameter onshore pipeline could be required to connect to the existing feeder system to the Trans-Alaska
Pipeline System. Most projects would involve several platforms (perhaps different types in different water
depths) along with a new pipeline landfall. Staging and logistics support would be from a new shore base
constructed in a favorable location to handle both overland and marine transportation subject to seasonal
constraints. Because this zone is mostly beyond the influence of existing infrastructure on the North Slope,
new development projects could introduce significant changes to the level of activities experienced in this
area.
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11LA.2. Oil and Gas Resource Potential

Crude oil is expected to be produced as a result of these three proposed lease sales, if commercial
discoveries are found and developed. No gas resources in the Beaufort Sea are feasible to produce, because
no gas-transportation system exists from the North Slope to outside markets. For purposes of analysis, we
assume that 460 million barrels could be discovered and produced from each of the three sales. The 460
million barrels we assume to be discovered and developed in each sale would be 20% of the total multiple-
sale area resources. These assumptions reflect the difficulty in finding new prospects, current technology,
and industry effort.

ndicates the number of blocks deferred by each alternative (II through VI) and the number of
blocks that remain in the proposed sale area for each of the sales, should the deferral be selected.

indicates the opportunity index (commercial chance) that commercial-sized resources may be
contained in each deferral alternative. This opportunity index is shown as a percentage (probability) and
represents the probability that commercial fields would be leased, drilled, discovered, and developed in a
specific deferral area. No one can accurately define the location of future oil fields. Because commercial
oil resources are not uniformly distributed, oil pools covered by only a few tracts could contain all of the
economically recoverable reserves in the sale area. The remainder of the area could either lack the geology
to produce large oil pools or have other conditions that would preclude commercial viability. It is
important to note that this resource estimate reflects the current data and knowledge of the MMS.
Individual companies could have a much different view of the oil potential in the Beaufort Sea OCS.
Future leasing patterns may reflect different industry views regarding the possible location of commercial-
sized fields in the program area.

The locations of future commercial offshore fields that presently are undiscovered are impossible to predict
without exploration drilling. Petroleum-assessment models statistically analyze the geology and
engineering characteristics of the area to determine the total resource volume that is expected to be
economically viable to produce if discovered. While these total resource estimates are valid on a regional
scale, they cannot be subdivided into smaller fractions and still be meaningful as real volumes of oil.
However, a risk-weighting method can be used to define the chance that the resource volume will occur in
a particular subarea.

We use the term “opportunity index” to describe that risk-weighted probability. To understand the index,
suppose, for example, that an OCS area contained a total of 500 million barrels of economically
recoverable oil in any of five prospects. Suppose, also, that each prospect is the same size and equally
likely to contain recoverable oil. The risk-weighted volume assigned to each prospect would be 100
million barrels. The opportunity index assigned to each prospect would be 20%. This means that there is a
20% chance (or one-in-five chance) that 500 million barrels could be discovered in any single prospect, but
the others would be dry. If a deferral option removed two of the five prospects, we would not subtract 200
million barrels from the total but would lose 40% of the opportunity to discover the 500 million barrels.

The opportunity index is defined by outputs from geologic and economic assessment models based on
currently available data. These models assume that leasing, exploration, and development are unrestricted
by regulations or industry funding. In reality, access to untested tracts and exploration budgets are key
determinants of the level of industry interest in an area. Oil prices and government regulations also are key
determinants. Low oil prices and overly restrictive regulations could lessen industry interest in an area
despite its high geologic potential. Future oil prices are difficult to foresee, and future corporate strategies
for leasing are impossible to accurately predict. We can base our analysis of resource potential only on past
leasing trends and petroleum assessments using current data. Each company may have a very different
perspective of the development potential of a frontier area such as the Beaufort Sea. The key concept is
that industry will only bid on tracts that they believe have some chance of becoming viable oil fields.

Notwithstanding the value of the opportunity index in understanding how to think about the likelihood of
finding oil and gas resources, we caution the reader to exercise care in drawing conclusions about the
opportunity index. The reader needs to keep in mind the full context of the preceding paragraphs when
considering the opportunity index figures cited for Alternatives III through VI in Sections D through G that
follow.

1I-3



OCS EIS/EA MMS 2003-001 FEBRUARY 2003

II.B. Alternative | - the Proposal for Sales 186, 195, and 202

In this section, we describe (a) the three-sale/three-zone structure, (b) resource estimates and development
scenarios, and (c) timing of activities. For additional information on resources and development activities,

see Appendix Bfand [Section IV.A.1|of this document. |Section II.B.3|and|Tables 11.A-4] II.A—SI, anc"ﬂﬂ—l

provide a summary of effects by Tesource category for each of the sales.

Alternative I, the Proposal for Sales 186, 195, and 202, offers for lease the entire area outlined o
This Alternative encompasses 1,877 whole or partial blocks that cover 9,770,000 acres (about 3,954,000
hectares). This area, minus leased blocks, would be offered in each of the three sales. For each of the
proposed sales, the MMS assumes three different exploration and development scenarios. The level of
activities and types of exploration and development components are further grouped into three geographic
zones (see[Map 4)]based primarily on distance to existing infrastructure and secondarily by water depth.

Resource estimates for each of the proposed sales vary between 340 million and 570 million barrels of oil,
assuming a market price of oil between $18 and $30 per barrel (in 2000$). For purposes of analysis, we
use a single production volume of 460 million barrels of oil for each sale.

I.B.1. Sale 186

The basic assumption is that as the lease-sale program progresses, activities would expand into more distant
zones. The most accessible and easiest tracts are expected to be developed first. For purposes of analysis,
we expect that 70% of all blocks leased for this sale would be in the Near Zone, 20% in the Midrange Zone,
and only 10% in the Far Zone (see

I.B.1.a. Sale 186 Exploration Activities

We assume that exploration activity (seismic surveys and drilling) begins in the year following Sale 186
(scheduled for 2003) and continues at a rate of one exploration well per year for a total of six exploration
wells. We assume three commercial discoveries (two discoveries in the Near Zone and one in the
Midrange Zone, a 50% success rate), which is very optimistic. Following the next discovery, we assume
delineation wells would employ the same drilling rig and continue over a 2-year period. Two delineation
wells may be drilled in a single season as rig mobilization has already happened. Artificial ice islands
grounded on the seabed are likely to be used as drilling platforms in shallow water (less than 10 meters),
and nearshore operations would be supported by ice roads over the landfast ice. Gravel islands are not
likely to be constructed to drill exploration wells in OCS waters (generally deeper than 10 meters),
although older artificial islands or natural shoals could be used as a base for temporary gravel or ice islands.
Bottom-founded platforms (set on the seafloor) could be used to drill prospects in water depths of 10-20
meters, and drillships would be used to drill prospects in water deeper than 20 meters. Because mobile ice
conditions in deeper water makes ice roads unfeasible, deeper water (Far Zone) operations would take
place during the summer open-water season and would be supported by icebreakers and supply boats.

1.B.1.b. Sale 186 Development Activities

In our development schedule (‘, we assume that the first commercial discovery would be
made in 2005, 2 years after Sale 186 is held. We assume that three new fields ranging in size from 120-220
million barrels of oil would be discovered in alternate years. Assuming no delays in permitting, production
platforms could be installed in 4 years following the discovery well. The MMS assumes that the fields
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discovered and developed would be this size and could be produced by one production platform, perhaps as
a satellite with minimal onsite processing facilities. Each platform would contain one rig for development-
well drilling and well-workover operations. Gravel islands would be the favored design for production
facilities in water depths approximately 15 meters or less, and bottom-founded platforms would be
employed for production facilities in water depths to 35 meters. Some oil may be produced by wells using
extended-reach drilling technology, which would enable the operators to reach oil pools located in strata
that lie beneath deeper OCS waters. However, the volume of oil developed by extended-reach drilling
likely would represent a minor proportion of the total production from the three new fields.

The route selection and installation of offshore pipelines would take 1-2 years, and could occur either in the
summer open-water season, during mid- to late winter when landfast ice has stabilized, or both. New
onshore pipeline sections would take 1 year to complete with construction activities taking place
simultaneously with installation of the offshore pipeline. We assume that offshore pipelines would be
trenched as a protective measure against damage by ice in all water depths less than 50 meters (164 feet).
Onshore pipelines would be elevated 5 feet above ground level on vertical support members. The onshore
pipeline corridor, and shore-facility construction would be concurrent with the offshore platforms
installation.

Because of their relatively small size, new offshore projects would use the existing infrastructure
(processing facilities and pipeline-gathering systems) wherever possible. Produced oil would be gathered
by existing pipeline systems within the Prudhoe Bay/Kuparuk field areas and transported to Pump Station 1
of the Trans-Alaska Pipeline. We assume that Oliktok Point (using the Kuparuk or Milne Point field
infrastructure), the Northstar pipeline landfall, West Dock (using the Prudhoe Bay field infrastructure), and
the Badami field would be the primary landfalls.

Production rates would quickly ramp up to peak production rates for 3 years before declining. A typical
field cycle from discovery to abandonment lasts 21 years, or approximately 5 years from discovery to
startup, a 15-year production life, and 1-year abandonment phase. Considering the staggered discovery

times af the fields, activities resulting from Sale 186 could last until the year 2033 (Table IV.A-1 and
Appendix B).

I.B.2. Sale 195

We expect that as each lease sale proceeds, blocks would be leased in increasingly distant zones. The most
accessible and easiest tracts should be developed first. We assume that many of those blocks would be
leased and explored for Sale 186. For Sale 195, we expect activities to extend farther into the Beaufort Sea,
into the Midrange Zone. We expect the percentage of all blocks leased for this sale in the Near Zone
should fall to 50%, the percentage of blocks leased in the Midrange Zone should rise to 30%, and the
remaining 20% of the blocks would be leased in the Far Zone (see

Sale 195 Exploration and Development Activities. Sale 195 exploration and development activities and
timeframes likely would vary only slightly from Sale 186. Total exploration and development wells drilled
would be the same (, and the type of exploration and production platforms used would be the
same. Exploration drilling would begin in 2005, 2 years after the sale is held. A commercial discovery
would be assumed 3 years after the sale, with production platforms installed beginning in 2012. We
assume two new fields (as opposed to three for Sale186) would be discovered, with production potential for
each field ranging from 120-340 million barrels of oil. The first production platform would be online in
2012 with production beginning 1 year later. Production from Sale 195 tracts is expected to continue until
2036, 3 years beyond the end of Sale 185 production. Assumed pipeline landfall sites for this sale would
be the same as assumed for Sale 186; however, because of the assumed potential for Sale 195 to develop
resources in blocks farther from existing infrastructure, a new support facility is forecast to be constructed
near Point Thomson. The Exxon Corporation is proposing the development of the Point Thomson field,
which includes offshore lease tracts in State waters. If the field is developed, a support facility would be
constructed at Point Thomson independent of any activities related to Sale 195.
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11.B.3. Sale 202

We expect that as each lease sale proceeds, blocks would be leased in increasingly distant zones. For Sale
202, we hypothesize that activities would extend even farther into the Beaufort Sea; into the Midrange and
Far zones. We estimate the percentage of all blocks leased for this sale in the Near Zone should fall to
40%, the percentage of blocks leased in the Midrange Zone would stay at 30%, and the percentage of

blocks leased in the Far Zone would rise to 30% (see] Table I1.A-1).

Sale 202 Exploration and Development Activities. Exploration and development timeframes and
activities might vary somewhat from those considered for Sales 186 and 195 (see.
Exploration activities would be expected to begin 3 years after the sale date, with an estimated total of 11
exploration and delineation wells drilled over an 8-year period. Exploration platform types used for Sale
202 also likely would be the same as those described previously for Sale 195. However, for the production
phase, deeper and/or more distant production operations, should they occur, may require bottom-founded
ice-reinforced steel or concrete structures. For Sale 202, we assume that a single field would produce 460
million barrels of oil over its life from two platforms, a main and a satellite platform. Some production
may come from extended-reach drilling and/or subsea completions to reach oil pools that may lie under
deeper waters. For Sale 202, the first production platform is estimated to be completed in 2018, with
production beginning the next year. Oil production could continue until 2038. We assume that there could
be 35 miles of offshore pipeline for this alternative, which is 5 miles shorter than for Sales 186 and 195.
However, Sale 202 assumes a new landfall distant from existing oil infrastructure and, therefore, its
development may require a new overland pipeline. Candidate sites for a new pipeline landfall could be
Point Thompson and Smith Bay, among others. Please see [Table IV.A-4] Section IV.A.1} and Appendix B
for a further comparison of these sales.

11.B.4. Summary of Effects by Sale

In this section, we summarize the effects by category of holding the three sales, should the Secretary decide
to hold Sale 186 in 2003 [Table I1.A-4)] Sale 195 in 2005 (Table II.A-5), and Sale 202 in 2007

[6)] For purposes of analysis; the WIVS assumes that 460 million barrels of oil could be discovered and
produced for each sale, based on an estimated range of 340-570 million barrels per sale. Only a small
percentage of the blocks available for lease under the proposed action for Sales 186, 195, and 202 likely
would actually be leased. Of the blocks that may be leased, only a portion would be drilled and of these,
only a very small portion, if any, likely would result in production. At this time, gas is not considered
economically recoverable.

If any of the lease sales are held and result in exploration and/or development, routine industrial activities
associated with oil exploration and development would generate some degree of disturbance, noise, and
discharges into the environment. The EIS found that no significant effects are anticipated from routine
permitted activities. Significance thresholds are defined in Although small oil spills are
accidental in nature, they are expected to happen should exploration, development, and production occur;
therefore, we include the effects of small spills to the environment in this part of the analysis.

Other accidents or unplanned activities, primarily large oil spills equal to or greater than 1,000 barrels of
oil, are not expected to occur. The probability of a large spill equal to or greater than 1,000 barrels for each
of the three sales is 8-10% (see |Table A.1-5).| For analytical purposes, the analysis assumes one large spill
of either 1,500 barrels (platform spill) or 4,600 barrels (pipeline spill). The low probability of such an
event, combined with the seasonal nature of the resources inhabiting the area, make it highly unlikely that a
large oil spill would occur and contact these resources. Spectacled eiders, long-tailed ducks, and common
eiders are present on the North Slope for only 3-5 months out of the year. Bowhead whales migrate
through the area in the spring and fall, and the length of time a whale could contact oil would likely be
limited to days or weeks. Even if a resource is present in the area, the oil may not contact it. In the
unlikely event of such a large oil spill, significant adverse effects could occur to local water quality;
common, spectacled, and Steller’s eiders; long-tailed ducks; subsistence harvests; and sociocultural
systems.
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The effects summarized by resources for Sale 186 are presented in| Table I1.A-4] Sale 195 in[Table I1.A-5
iTable IL.A-6

and Sale 202 in The summaries of significant effects noted above apply to each individual
sale and for all of the deferral alternatives for each sale. The deferral alternatives (Alternatives III through
VI) provide various degrees of protection to the resources in or near those specific areas for each sale;
however, none of the deferral alternatives changes the level of significant impacts identified above for any
of the proposed sales. This is primarily because all of the alternatives for all of the sales assume the same
amount of oil (460 million barrels) would be developed, even though the opportunity to find that volume of
oil changes with the selection of one or more alternatives. The economics of developing an oil field in the
Beaufort Sea requires that certain minimum quantities of oil be discovered, otherwise, development will
not occur. While the economic quantities required for development vary between the Near, Midrange, and
Far zones, the amount of 0il MMS assumes in the EIS for the alternatives in each of the three sales does not
vary. In addition, many of the key resources migrate in and out of the Beaufort Sea area, and many of the
key species use large areas of the Beaufort Sea area when they are present.

The scenarios that MMS developed for Sales 186 and 195 are very similar, with leasing and exploration,
development, and operations occurring from both sales in the Near and Midrange zones. Therefore, the
effects to each of the resources from both of these sales are very similar. The MMS scenarios for Sales 186
and 195 expect most of the activities to occur in the central Beaufort Sea; therefore, Alternatives III, V, and
VI, which are outside the central area, do not provide identifiable benefits or differences. For Sale 202, the
scenarios developed by MMS, assume activities would occur outside of the central Beaufort Sea area, and
the EIS identifies different levels of effects between the deferral alternatives, although none of the
alternatives change the overall level of significance effects.

In addition to [Tables II.A-4,||II.A-5, and |I.A-6l Table IV-Summary prlovides a summary by resource
category for all'alternatives and sales.

I1.C. Alternative Il - No Lease Sale

Under this Alternative, each of the proposed sales in the Beaufort Sea multiple-sale program would not be
approved. None of the potential 0.46 billion barrels of oil would be produced for each sale, and none of the
environmental effects that would result from proposed oil development associated with each sale would
occur in the Beaufort Sea area. No potential oil spills and no effects to the physical, biological, or human
environment from development from this sale would occur along the Beaufort Sea coast. The economic
benefits, royalties, and taxes to the Federal and State Governments would be forgone. A similar decision
could be made for each sale.

To replace the .046 billion barrels of oil not developed from each sale in the Beaufort Sea multiple-sale
program, a large portion of the oil likely would be imported from other countries. Other substitutes (for
example, nonpetroleum fuels, solar energy, nuclear energy, conservation) could replace a small part of the
lost production. The mix of imported oil and other substitutes will be market driven. See of
this EIS, and Sections 2.5 and 4.7 (Pages 2-36 to 2-37 and 4-187 to 4-202) of the OCS Oil and Gas Leasing
Program: 2002-2007 Final EIS (USDOI, MMS, 2002a), which is incorporated by reference. That analysis
shows that nationwide, imports would replace 86-88% of the lost oil. Conservation would replace about 6-
7%, and increased use of natural gas would replace about 4-5% of the lost oil production. Increased
onshore oil production is estimated to offset about 3% of lost offshore production. However, even if
Alternative II were selected, the Beaufort Sea still would be exposed to other ongoing oil and gas and other
activities in the area.

Because of the projected high level of imports, the associated environmental impacts from producing oil
and transporting that oil to market still would occur, but in a different location, and they probably would be
of a different magnitude. Imported oil imposes negative environmental effects in producing countries and
in countries along the trade routes. By not producing our own domestic oil and gas resources in the
Beaufort Sea and elsewhere around the U.S., we are relying on imported oil. From a global perspective, by
importing oil we are exporting at least a sizeable portion of the environmental impacts associated with oil
we consume to other countries where the oil is produced and to those countries along the tanker routes.
Also, these imports have attendant negative effects on the Nation’s balance of trade (see
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II.D. Alternative Ill - Barrow Subsistence Whaling Deferral

This alternative was developed by the MMS in response to scoping comments received in Barrow. This
deferral would reduce potential conflicts between bowhead whale subsistence hunters and offshore oil and
gas operations, based on bowhead whale-strike data provided by the Alaska Eskimo Whaling Commission.
This alternative would offer for leasing all of the area described for Alternative I except for a subarea
located in the western portion of the proposed sale area. Alternative III would offer 1,851 whole or partial
blocks, comprising 9.6 million acres (about 3.9 million hectares). The area that would be removed by the
Barrow Subsistence Whaling Deferral (see MConsistS of 26 whole or partial blocks, approximately
138,000 acres (55,735 hectares), approximately 1% of the proposed sale area. This alternative also would
result in a reduction of 1% of the commercial resources opportunity index from the proposed action (see
Table I1.A-3)} This option is analyzed for protection of subsistence-use zones and wildlife areas,
particularly comprising an area in which whales have been taken (based on known whale-strike data), to
address issues of protecting areas of the Barrow subsistence whale hunt. [Section IV.C bf this EIS analyzes
whether increased protection would be provided by this alternative to bowhead whales and subsistence
activities from potential npise-and disfurbance from exploration or development and production activities.
See 1Fables II.A-4 III.A—Sl II.A-6} and|[[V.A-Summary. | The majority of the bowhead whale subsistence-
hunting area near Barrow includes area in the Chukchi Sea, which already was removed from leasing in the
final 2002-2007 proposed 5-year program. While the selection of this alternative decreases the opportunity
of discovering a commercial field, the resources in this area still could be affected by a large oil spill that
occurred elsewhere in the sale area.

IL.E. Alternative IV - Nuiqsut Subsistence Whaling Deferral

This alternative would offer for leasing all of the area described for Alternative I except for a subarea
located off Cross Island. Alternative IV would offer 1,847 whole or partial blocks, comprising 9.6 million
acres (about 3.9 million hectares). The area that would be removed by the Nuigsut Subsistence Whaling
Deferral (see consists of 30 whole or partial blocks, approximately 0.2 million acres (66 thousand
hectares), about 2% of the Alternative I area. This alternative would result in a reduction of 5% of the
opportunity of Id:sm:w_u.u.g_z. i nd developing an economic field from a lease sale under Alternative I (see

[Table I1LA-3)] |Section IV.C|of this EIS analyzes whether this alternative would provides protection of
subsistence-use zones and wildlife areas, particularly comprising an area in which whales have been taken
(based on known whale-strike data). This alternative addresses issues of protecting areas of the Nuiqsut
subsistence bowhead whale hunt as identified by the Alaska Eskimo Whaling Commission, the Native
Village of Nuigsut, and the North Slope Borough. See |!I.A-5l III.A-ﬂ, and IV.A-Summary.l
Although the selection of this alternative decreases the opportunity of discovering a comi i ;
resources in this area still could be affected by a large oil spill that occurred from development offshore
elsewhere in the Beaufort Sea.

Il.F. Alternative V - Kaktovik Subsistence Whaling Deferral

This alternative would offer for leasing all of the area described for Alternative I except for a subarea
located off of Barter Island. Alternative V would offer 1,849 whole or partial blocks comprising 9.6
million acres (about 3.9 million hectares). The area that would be removed by the Kaktovik Subsistence
Whaling Deferral (see consists of 28 whole or partial blocks, approximately 0.1 million acres (50
thousand hectares), about 1% of the Alternative I area. This alternative would result in a reduction of 3%
of the opportunity of discovering and developing an economic oil field from a lease sale under Alternative I
[(see Table I1.A-3)l This area would be considered for deferral because of the potential disturbance to
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Kaktovik’s trad Jf]fffl, Efffﬁ subsistence-whaling areas (based on known whale-strike data). An analysis

is conducted in|Section IV.C [to determine if this alternative provides protection of traditionally used

bq whale subsistence areas, as requested by the Native Village of Kaktovik.[ See Tables I1.A-4)

[.LA-6) and [[V.A-Summary. While the selection of this alternative decreases the opportunity of
discovering a commercial field, the resources in this area still could be affected by a large oil spill that
occurred elsewhere in the Beaufort Sea area.

I.G. Alternative VI - Eastern Deferral

This alternative would offer for leasing all of the area described for Alternative I except for a subarea
located east of Kaktovik. Alternative VI would offer 1,817 whole or partial bloc omprising 9.5 million
acres (about 3.8 million hectares). The area removed by the Eastern Deferral (se consists of 60
whole or partial blocks, approximately 0.3 million acres (114 thousand hectares), about 3% of the
Alternative | area. This deferral would result in a reduction of 3% of the opportunity of discovering and
developing an economic oil field from a lease sale under Alternative I (see [Cable ILA-3]. An analysis is
conducted in[Section TV.( of the level of protection of areas provided by this alternative, as requested by
the Native Village of Kaktovik and the Alaska Eskimo Whaling Commissian, and it adjoins an area that the
State of Alaska has deferred in recent State sales. See[Tables II.A-4] [I.A-5|[I.A-6|and [V A-Summary. |
Although the selection of this alternative decreases the opportunity of discovering a commercial field, the
resources in this area still could be affected by a large oil spill that occurred elsewhere in the Beaufort Sea
area.

The MMS recently completed a bowhead whale-feeding study to assess the importance of the area to
bowhead whales for feeding.

Il.H. Mitigating Measures

Laws and regulations that provide mitigation are considered part of the Proposal (Alternative 1) and
Alternatives III through VI for Sales 186, 195, and 202. Examples include the OCS Lands Act, which
grants broad authority to the Secretary of the Interior to control lease operations and, where appropriate,
undertake environmental monitoring studies; the Consolidated Offshore Operating Regulations (which
rescinded and replaced Alaska OCS Orders effective May 31, 1988); and the Fishermen’s Contingency
Fund.

Most of the following mitigating measures (Stipulations and ITL clauses) also are considered standard
itigati nres, because they have been selected in past OCS lease sales. Standard stipulations

| (Section IL.H.1)Jand ITL clauses are evaluated and factored into the effects analysis as part
of the proposed action and alternatives. The environmental effects analyses in discuss the
effectiveness of the stipulations described in this section where appropriate to a given resource. A
summary of the overall effectiveness of each stipulation is provided in the following section, immediately
after the text of the stipulation. Other mitigating measures were developed and analyzed in this EIS; these
are found under for stipulations being developed. The optional stipulations are as follows:
(a) Stipulation 6a No Siting of Permanent Facilities in the Vicinity of Cross Island for blocks outside the

Barrier Islands, (b) Stipulation 6b No Siting of Permanent Facilities in the Vicinity of Cross Island for
blocks inside the Barrier Islands, and (c) Stipulation 7 Pre-Booming Requirements for Fuel Transfers.

Some of the stipulations included in this analysis as assumed mitigating measures from past OCS oil and
gas lease sales in the Beaufort Sea have been slightly reworded to bring them up-to-date with current
information and situations (i.e., Protection of Biological Resources). Other changes were simply editorial
(Conflict Avoidance Mechanisms to Protect Subsistence Whaling and Other Subsistence Activities).

The ITL clauses included as assumed mitigating measures also have been somewhat revised from past
sales. Some have not been included, because they have been incorporated into the MMS operating
regulations (i.e., Oil-Spill-Response Preparedness, Oil-Spill-Cleanup Capability, and Certification of Oil-
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Spill-Financial Responsibility) or are no longer applicable (Arctic Biological Task Force). Some have been
updated with current information (Bird and Marine Mammal Protection, Coastal Zone Management).

ILH.1. Standard Stipulations

The following standard stipulations are considered part of the proposed action and alternatives.
¢ No. 1 - Protection of Biological Resources
e  No. 2 - Orientation Program
e No. 3 - Transportation of Hydrocarbons
*  No. 4 - Industry Site-Specific Bowhead Whale-Monitoring Program
¢ No. 5 - Conflict Avoidance Mechanisms to Protect Subsistence Whaling and Other Subsistence
Activities

A summary of the effectiveness of each stipulation follows the language of the stipulation

Il.LH.1.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 surveys to determine the extent and composition of such biological populations or
habitats. The RS/FO 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:

1. Relocate the site of operations;

2. Establish to the satisfaction of the RS/FO, on the basis of a site-specific survey, either that
such operations will not have a significant adverse effect upon the resource identified or that a
special biological resource does not exist;

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

4. 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 surveys to the RS/FO 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 directions to the lessee
with regard to permissible actions.

Summary of the Effectiveness of Stipulation No. 1. The level of protection provided by this
measure will depend on several factors:
e the size of population that might be subjected to adverse impacts and the number of individuals
within the population that would be afforded protection by this stipulation;
e the overall size of habitat used by the resource of concern and the portion of that habitat that may
be affected by offshore oil and gas operations; and
e the uniqueness of the population or habitat.
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Thus, the effectiveness of the stipulation could vary widely. If only a few members of a large population or
a small amount of a large habitat area were to be affected by oil and gas operations, the mitigative benefits
would be minimal. However, if many individuals of a small population or most of the area of unique
habitat is protected and the adverse effects are reduced or minimized because of this stipulation, then its
effectiveness could be substantial. This stipulation lowers the potential adverse effects to lower trophic-
level organisms, primary unknown kelp communities, or other unique biological communities, that may be
identified during oil and gas exploration or development activities and provided additional protection. It
also would provide protection to fish (including the migration of fish) from potential disturbance associated
with oil and gas exploration, development, and production. This stipulation does not change the level of
significant impacts that may occur from an unlikely large oil spill.

IlLH.1.b. Stipulation No. 2 - Orientation Program

The lessee shall include in any exploration or development and production plans submitted under 30 CFR
250.203 and 250.204 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 species in 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 and managerial personnel involved in lease activities of the lessee and
its agents, contractors, and subcontractors.

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

Summary of the Effectiveness of Stipulation No. 2. This stipulation provides positive mitigating effects
by requiring that all personnel involved in petroleum activities on the North Slope resulting from any leases
issued from any of the three sales be aware of the unique environmental, social, and cultural values of the
local Inupiat residents and their environment. This stipulation should help avoid damage or destruction of
environmental, cultural, and archaeological resources through awareness and understanding of historical
and cultural values. It also would help minimize potential conflicts between subsistence hunting and
gathering activities and oil and gas activities that may occur. However, the extent of reduction offered by
this stipulation is difficult to measure directly or indirectly.

This stipulation provides protection to fish (including the migration of fish), pinnipeds, polar bears,
bowhead whales, gray whales, and beluga whales from potential disturbances associated with oil and gas
exploration, development, and production by increasing the awareness of workers to their surrounding
environment. It increases the sensitivity to and understanding by workers of the values, customs, and
lifestyles of Native communities and reduces the potential conflicts with subsistence resources and hunting
activities. This stipulation does not change or lower the level of significant impacts that may occur from an
unlikely large oil spill.

ll.LH.1.c. Stipulation No. 3 - Transportation of Hydrocarbons

Pipelines will be required: (a) if pipeline rights-of-way can be determined and obtained; (b) if laying such
pipelines is technologically feasible and environmentally preferable; and (c) if, in the opinion of the lessor,
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pipelines can be laid without net social loss, taking into account any incremental costs of pipelines over
alternative methods of transportation and any incremental benefits in 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.

Summary of the Effectiveness of Stipulation No. 3. This stipulation reflects the agency preference for
transporting offshore oil and gas in pipelines, especially in the arctic environment, where much of the area
is covered by sea ice for much of the year. This stipulation is consistent with the North Slope Borough
Coastal Management Program policy. This stipulation helps reduce or moderate the potential effects to
water quality, lower trophic-level organisms, fish and fish migration, endangered species, marine
mammals, etc.; however, it does not reduce the potential significant adverse effects from an unlikely large
oil spill to any of potentially affected resource to below significance threshold levels.

IlLH.1.d. Stipulation No. 4 - Industry Site-Specific Bowhead Whale-
Monitoring Program

Lessees 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. Experiences relayed by subsistence hunters indicate that,
depending on the type of operations, some whales demonstrate avoidance behavior at distances of up to 35
mi. The program must also provide for the following:

(1) Recording and reporting information on sighting of other marine mammals and the extent of
behavioral effects due to operations,

(2) Inviting an AEWC or NSB representative to participate in the monitoring program as an observer,

3) Coordinating the monitoring logistics beforehand with the MMS Bowhead Whale Aerial Survey
Project (BWASP),

4) Submitting daily monitoring results to the MMS BWASP,

(5) 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).

(6) Submitting a final report on the results of the monitoring program to the RS/FO. The final 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
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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 copies to 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 all 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 stipulation applies to the following blocks for the time periods listed and will remain in effect until
termination or modification by the Department of the Interior, after consultation with the NMFS and the
NSB.

Spring Migration Area: April 1 through June 15

OPD: NR 05-01, Dease Inlet. Blocks included: 6102-6111, 6152-6167, 6202-6220, 6252-6270, 6302-
6321, 6354-6371, 6404-6423, 6454-6473, 6504-6523, 6554-6573, 6604-6623, 6654-6673, 6717-6723

OPD: NR 05-02, Harrison Bay North: Blocks included: 6401-6404, 6451-6454, 6501-6506, 6551-6556,
6601-6609, 6651-6659, 6701-6716

Central Fall Migration Area: September 1 through October 31

OPD: NR 05-01, Dease Inlet. Blocks included: 6102-6111, 6152-6167, 6202-6220, 6252-6270, 6302-
6321, 6354-6371, 6404-6423, 6454-6473, 6504-6523, 6554-6573, 6604-6623, 6654-6673, 6704-6723,
6754-6773, 6804-6823, 6856-6873, 6908-6923, 6960-6973, 7011-7023, 7062-7073, 7112-7123

OPD: NR 05-02, Harrison Bay North. Blocks included: 6401-6404, 6451-6454, 6501-6506, 6551-6556,
6601-6609, 6651-6659, 6701-6716, 6751-6766, 6801-6818, 6851-6868, 6901-6923, 6951-6973, 7001-
7023, 7051-7073, 7101-7123

OPD: NR 05-03, Teshekpuk. Blocks included: 6015-6024, 6067-6072

OPD: NR 05-04, Harrison Bay. Blocks included: 6001-6023, 6052-6073, 6105-6123, 6157-6173, 6208-
6223, 6258-6274, 6309-6324, 6360-6374, 6410-6424, 6461-6471, 6513-6519, 6565-6566

OPD: NR 06-01, Beechey Point North. Blocks included: 6901-6911, 6951-6962, 7001-7012, 7051-7062,
7101-7113

OPD: NR 06-03, Beechey Point. Blocks included: 6002-6014, 6052-6064, 6102-6114, 6152-6169, 6202-
6220, 6251-6274, 6301-6324, 6351-6374, 6401-6424, 6456-6474, 6509-6524, 6868-6574, 6618-6624,
6671-6674, 6722-6724, 6773

OPD: NR 06-04, Flaxman Island. Blocks included: 6301-6303, 6351-6359, 6401-6409, 6451-6459,
6501-6509, 6551-6559, 6601-6609, 6651-6659, 6701-6709, 6751-6759, 6802-6809, 6856-6859,

Eastern Fall Migration: August 1 through October 31
OPD: NR 06-04, Flaxman Island. Blocks included: 6360-6364, 6410-6424, 6460-6474, 6510-6524,

6560-6574, 6610-6624, 6660-6674, 6710-6724, 6760-6774, 6810-6824, 6860-6874, 6910-6924, 6961-
6974, 7013-7022, 7066-7070, 7118-7119
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OPD: NR 07-03, Barter Island. Blocks included: 6401-6405, 6451-6455, 6501-6505, 6551-6555, 6601-
6605, 6651-6655, 6701-6705, 6751-6756, 6801-6807, 6851-6859, 6901-6911, 6958-6963, 7010-7013,
7061-7067, 7113-7117

OPD: NR 07-05, Demarcation Point. Blocks included: 6016-6022, 6067-6072, 6118-6125, 6169-6175,
6221-6226, 6273-6276, 6323-6326

OPD: NR 07-06, Mackenzie Canyon. Blocks included: 6201, 6251, 6301, 6351

Summary of the Effectiveness of Stipulation No. 4. This stipulation provides site-specific information
about the migration of bowhead whales that could occur from oil and gas activities from the proposed lease
sales. The information can be used to evaluate the threat of harm to the species and provides immediate
information about the activities of bowhead whales and their response to specific events. This stipulation
helps address the National Marine Fisheries Service concerns and recommendations to reduce potential
effects to exploration activities. This stipulation also contributes incremental and important information to
ongoing whale research and monitoring efforts and to the information database for bowhead whales. This
stipulation helps reduce effects to subsistence-harvest patterns and to the overall sociocultural systems that
place special value to bowhead whale harvests and the traditional activities of sharing this harvest with the
other members of the community. This stipulation helps provide mitigation to potential effects of oil and
gas activities to the local Native whale hunters and subsistence users. It is considered to be a positive
action by the Native community under environmental justice.

IlLH.1.e. Stipulation No. 5 - Conflict Avoidance Mechanisms to Protect
Subsistence Whaling and Other Subsistence Activities

Exploration and development and production operations shall be conducted in a manner that prevents
unreasonable conflicts between the oil and gas industry and subsistence activities (including, but not
limited to, bowhead whale subsistence 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 directly 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, including such mechanisms as a conflict avoidance
agreement, 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 its activities, in combination with other activities in the area, 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 Regional Supervisor/Field Operations (RS/FO) shall send a copy of the
exploration plan or development and production plan (including associated oil-spill contingency plans) to
the directly affected communities, and the AEWC at the time they are submitted to the MMS 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 (NMFES), or any of the subsistence communities that could be affected directly 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 lessee(s) to specifically address the conflict and
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attempt to resolve the issues before making a final determination on the adequacy of the measures taken to
prevent unreasonable conflicts with subsistence harvests. Upon request, the RS/FO will assemble this
group if the RS/FO determines such a meeting is warranted and relevant 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 determines it 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.

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
Island. Nuiqgsut whalers use an area extending from a line 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.

Summary of the Effectiveness of Stipulation No. 5. This stipulation, which has evolved from the
Oil/Whaler Cooperative Program required in Sale 97, has been adopted in all Beaufort Sea sales since Sale
124, although the wording and requirements of the stipulation have changed over time. This stipulation
helps reduce potential conflicts between subsistence hunters and whalers and potential oil and gas
activities. This stipulation helps to reduce noise and disturbance conflicts from oil and gas operations
during specific periods, such as the annual spring and fall whale hunts. It requires that the lessees meet
with local communities and subsistence groups to resolve potential conflicts. This stipulation reduces the
potential adverse effects from the proposed sales to subsistence-harvest patterns, sociocultural systems, and
to environmental justice. This stipulation was requested during scoping by the North Slope Borough and
the Alaska Eskimo Whaling Commission. The consultations required by this stipulation ensure that
lessees, including contractors, consult and coordinate both the timing and siting of events with subsistence
activities.

This stipulation has proven to be effective in mitigating prelease (primarily seismic activities) and
exploration activities through the development of the annual oil/whaler agreement between the Alaska
Eskimo Whaling Commission and oil companies. The requirements of the stipulation apply to
development and production activities and can reduce the potential adverse effects to subsistence-whaling
activities.

This stipulation provides mitigation to same subsistence-whaling activities as those being addressed in
potential Stipulations 6a and 6b. Stipulation 5 is more general and applies all oil and gas activities and to
the whole sale area, if adopted. Stipulations 6a and 6b address only a very specific area around Cross
Island for development and production. Stipulation 6a prohibits the siting of permanent facilities outside
the barrier islands, unless the lessee demonstrates to the Regional Supervisor/Field Operations, in
consultation with Alaska Eskimo Whaling Commission and the North Slope Borough, that the proposed
facility will not preclude reasonable subsistence access to whales. The consultation and negotiation process
for the lessee could be very similar to the process used for Stipulation 5.

Because of the consultative nature of this stipulation, we cannot determine the differences in protection
offered to subsistence-whaling activities, specifically in the Cross Island area, between Stipulations 5 and
6a. Stipulation 6b, which limits the siting of permanent facilities inside the barrier islands would provide
little if any additional protection to that offered by Stipulation 5, because subsistence whales and the whale
migration occur seaward of the barrier islands.
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Il.LH.2. Other Stipulations Developed for Consideration in this EIS

Il.LH.2.a. Stipulation No. 6a - Permanent Facility Siting in the Vicinity
Seaward of Cross Island

Permanent OCS production facility siting within a defined 10-mile radius seaward of Cross Island will
be prohibited unless the lessee demonstrates to the satisfaction of the Regional Director, in
consultation with the North Slope Borough and the Alaska Eskimo Whaling Commission, that the
development will not preclude reasonable subsistence access to whales. In making such a
demonstration, the lessee shall follow the processes and requirements for consultation and mitigation
of unreasonable conflicts as set out in Stipulation No. 5.

For purposes of analysis and for decision making, this stipulation is divided into two parts. Stipulation
6a will apply the 10-mile radius around Cross Island only outside the barrier islands. Stipulation 6b
will apply the 10-mile radius only to those blocks within the barrier islands. The EIS analysts will
conduct their evaluation of the effects of the proposed action and its Alternatives taking into account
these two subsets of Stipulation 6 and will discuss any difference in effects that these stipulations may
cause.

OPD; NR 06-03 Beechey Point; Blocks: 6415A; 6416A; 6417A; 6418A; 6419A; 6464B, D,
F; 6465A, B; 6466A, B; 6467A, B; 6468A, B; 6469A, B; 6470A; 6514B, D, E, F, H; 6515B,
C,D, E; 6516B, C, F; 6517B, D; 6518B; 6519A, B; 6520A; 6521A; 6565B; 6566B, E;
6568B; 6569A, B; 6570A, B; 6571A, C; 6618B, C, E; 6619A, B, C; 6620B, D; 6621B,;
6670B.

Summary of the Effectiveness of Stipulation No. 6a. This stipulation prohibits permanent facilities
within the 10-mile radius seaward of the barrier islands, unless the lessee demonstrates to the satisfaction of
the MMS Regional Director, in consultation with the North Slope Borough and the Alaska Eskimo

Whaling Commission, that the development will not preclude reasonable subsistence access. This
stipulation would reduce the potential conflict between subsistence-hunting activities and oil and gas
development and operational activities with the key areas seaward of Cross Island where the community of
Nuigsut’s subsistence whaling takes place. This stipulation also could reduce that potential that noise from
a facility in this area could deflect the bowhead whales farther offshore.

As stated above, Stipulation 5 and potential Stipulations 6a and 6b are directed towards mitigating potential
subsistence conflicts. To a great extent, these stipulations are duplicative. They both require the lessee to
meet and consult with the subsistence hunters. They both require negotiation and agreement before
activities could proceed. Stipulation 5 covers exploration activities in addition to development and
production activities over the entire sale area. Stipulations 6a and 6b cover permanent facilities only within
a 10-mile radius seaward of Cross Island.

Stipulation 6a could prevent the development and production of oil and gas resources (if they exist and are
discovered during exploration), if it is determined by the Regional Director that the proposed facilities
would preclude reasonable access to subsistence bowhead whales.

IlLH.2.b. Stipulation No. 6b - Permanent Facility Siting in the Vicinity
Shoreward of Cross Island

Permanent OCS production facility siting within a defined 10-mile radius shoreward of Cross Island
will be prohibited unless the lessee demonstrates to the satisfaction of the Regional Director, in
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consultation with the North Slope Borough and the Alaska Eskimo Whaling Commission, that the
development will not preclude reasonable subsistence access to whales. In making such a
demonstration, the lessee shall follow the processes and requirements for consultation and mitigation
of unreasonable conflicts as set out in Stipulation 5.

OPD; NR 06-03 Beechey Point; Blocks: 6616B, H, I; 6664C, H, I; 6665C, G, H, I, K;
6666D, G, H, J; 6667C, D, G; 6668B, C, E, F; 6669B, D, F; 6717B; 6718B, C, E, F, G;
6719B; 6768B; 67691, J.

Note. Except for the aerial extent, the text or wording in Stipulations 6a and 6b identical. If both
stipulations are selected, they may be combined. Their locations are shown on

Summary of the Effectiveness of Stipulation No. 6b. Stipulation 6b prohibits permanent facilities within
the 10-mile radius shoreward of the barrier islands, unless the lessee demonstrates to the satisfaction of the
MMS Regional Director, in consultation with the North Slope Borough and the Alaska Eskimo Whaling
Commission, that the development will not preclude reasonable subsistence access. This stipulation would
reduce the potential for collisions with oil and gas facilities for marine and coastal birds, including the
spectacled and Steller’s eiders. This stipulation would provide little protection to subsistence-whaling
activities, because the whale migration and most whale hunting (based on the whale-strike data) take place
outside the barrier islands, not inside. This stipulation would provide little or no additional protection to
subsistence whaling or bowhead whales from that provided by Stipulation 5. The increased protection
offered by this stipulation to marine and coastal birds, including the spectacled and Steller's eiders, to
eliminate potential collisions with offshore oil and gas facilities is not significant to the populations of
concern.

IlLH.2.c. Stipulation No. 7 - Pre-Booming Requirements for Fuel Transfers

Fuel transfers (excluding gasoline transfers) of 100 barrels or more occurring 3 weeks prior to or
during the bowhead whale migration will require pre-booming of the fuel barge(s). The fuel barge
must be surrounded by an oil-spill-containment boom during the entire transfer operation to help
reduce any adverse effects from a fuel spill. This stipulation is applicable to the blocks and migration
times listed in the stipulation on Industry Site-Specific Bowhead Whale-Monitoring. The Lessee’s oil-
spill-contingency plans must include procedures for the pretransfer booming of the fuel barge(s).

Summary of the Effectiveness of Stipulation No. 7. This stipulation would lower the potential effects to
water quality, lower trophic-level organisms, subsistence resources, and sociocultural systems by providing
additional protection to the bowhead whale from potential fuel spills that may occur just prior to or during
the bowhead whale-migration period. This stipulation would be an added caution to further reduce the
chance of any fuel spill contacting a bowhead whale. It would moderate the adverse effects of a fuel spill
to water quality. Such a spill is unlikely to occur; however, if it did occur just prior to or during the whale
migration, it could result in adverse impacts to the bowhead whale and subsistence hunting. This
stipulation would be effective in reducing those risks of harm to a whale or that a harvested whale may be
tainted from a potential spill by containing any potential spill within the boom area. This requirement
applies only to period just prior to and during the whale-migration period. A similar procedure is part of
the Northstar fuel-transfer plan.

Il.LH.2.d. Stipulation No. 8 — Lighting of Lease Structures to Minimize
Effects to Spectacled and Steller’s Eiders

To minimize the likelihood that migrating spectacled or Steller’s eiders will strike lease structures
associated with offshore drilling, all structures so identified by MMS, must be lighted and/or marked in a
manner that does not attract them and minimizes the likelihood they would collide with the structures. The
MMS and the Fish and Wildlife Service will cooperatively develop lighting requirements and identify
where, when, and on what type of structures the requirements should be applied. Specific lighting
requirements will be developed by April 1, 2004, at which time MMS will issue these requirements.
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The radiation of light outward from structures must be minimized by shading and/or light fixture placement
to direct light inward and downward to living and work surfaces while minimizing light radiating upward
and outward. These requirements will not apply between October 31 and May 1 of each year, when eiders
are not likely to be present.

Lessees are required to report Steller’s and/or spectacled eiders injured or killed through collisions with
lease structures, to the Fairbanks Fish and Wildlife Field Office, Endangered Species Branch, Fairbanks,
Alaska at (907) 456-0499 for instruction on the handling and disposal of the injured or dead bird.

Summary of the Effectiveness of Stipulation No. 8. The Biological Opinion issued by the Fish and
Wildlife Service specifies a reasonable and prudent measure necessary and appropriate to minimize
potential adverse impacts to this species. To be exempt from the prohibitions of Section 9 of the Act, the
MMS must comply with the terms and conditions identified in the Biological Opinion. This stipulation
requires all structures to be lighted and/or marked to improve visibility to migrating spectacled and Steller’s
eider, the minimization of outward radiating light, and the reporting of any injured or killed spectacled or
Steller’s eider. The lighting requirements do not apply between October 31 and May 1 of each year, when
eiders are not likely to be present.

A lighting strategy will be developed jointly by the MMS and the Fish and Wildlife Service using available
information on bird-avoidance measures. This strategy will be modified, as appropriate, if significant new
information on bird-avoidance measures becomes available during activities covered by this consultation.
Modification will be developed jointly by the MMS and the Fish and Wildlife Service.

This stipulation could reduce the potential for spectacled and Steller’s eiders to strike structures, which
would lessen the potential effects of OCS exploration and development on these species.

11.H.3. Standard Information to Lessee Clauses

Information to Lessee clauses 1 through 16 are standard and apply to OCS activities in the Beaufort Sea.
They are considered part of the proposed action and alternatives for the Beaufort multiple-sale EIS for
analysis purposes.

No. 1 - Information on Community Participation in Operations Planning

No. 2 - Information on Kaktovikmiut Guide In this Place

No. 3 - Information on Nuiqsutmiut Paper

No. 4 - Information on Bird and Marine Mammal Protection

No. 5 - Information on River Deltas

No. 6 - Information on Endangered Whales and MMS Monitoring Program

No. 7 - The Availability of Bowhead Whales for Subsistence-Hunting Activities

No. 8 - Information on High-Resolution Geological and Geophysical Survey Activity
No. 9 - Information on Polar Bear Interaction

No. 10 - Information on the Spectacled Eider and Steller’s Eider

No. 11 - Information on Sensitive Areas to be Considered in Oil-Spill-Contingency Plans
No. 12 - Information on Coastal Zone Management

No. 13 - Information on Navigational Safety

No. 14 - Information on Offshore Pipelines

No. 15 - Information on Discharge of Produced Waters

No. 16 - Information on Use of Existing Pads and Islands

No. 1 - Information on Community Participation in Operations Planning. Lessees are encouraged
to bring one or more residents of communities in the area of operations into their planning process.
Local communities often have the best understanding of how oil and gas activities can be conducted
safely in and around their area without harming the environment or interfering with community
activities. Involving local community residents in the earliest stages of the planning process for
proposed oil and gas activities can be beneficial to the industry and the community. Community
representation on management teams developing plans of operation, oil spill contingency plans, and
other permit applications can help communities understand permitting obligations and help the
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industry to understand community values and expectations for oil and gas operations being conducted
in and around their area.

No. 2 - Information on Kaktovikmiut Guide In This Place. The people of Kaktovik, the
Kaktovikmiut, have compiled “A Guide for Those Wishing to Work in The Country of the
Kaktovikmiut.” The guide’s intent, in part, is to provide information that may promote a better
understanding of their concerns. Lessees are encouraged to obtain copies of the guide and to
incorporate it into their Orientation Program to assist in fostering sensitivity and understanding of
personnel to community values, customs, and lifestyles in areas in which they will be operating.

No. 3 - Information on Nuiqsutmiut Paper. The people of Nuigsut, the Nuigsutmiut, have compiled
a paper for people working in their country. The paper provides information that may promote a better
understanding of their concerns. Lessees are encouraged to obtain copies of the paper and to
incorporate it into their Orientation Program to assist in fostering sensitivity and understanding of
personnel to community values, customs, and lifestyles in areas in which they will be operating.

No. 4 - Information on Bird and Marine Mammal Protection. . Lessees are advised that during the
conduct of all activities related to leases issued as a result of this sale, the lessee and its agents,
contractors, and subcontractors will be subject to the provisions of the Marine Mammal Protection Act
(MMPA) of 1972, as amended (16 U.S.C. 1361 et seq.); the Endangered Species Act (ESA), as
amended (16 U.S.C. 1531 et seq.); and applicable International Treaties.

Lessees and their contractors should be aware that disturbance of wildlife could be determined to
constitute harm or harassment and thereby be in violation of existing laws and treaties. With respect to
endangered species and marine mammals, disturbance could be determined to constitute a “taking”
situation. Under the ESA, the term “take” is defined to mean “harass, harm, pursue, hunt, shoot,
wound, kill, trap, capture, or collect, or to attempt to engage in any such conduct.” Under the MMPA,
“take” means “harass, hunt, capture, or kill or attempt to harass, hunt, capture, or kill any marine
mammal.” These Acts and applicable Treaties require violations be reported to the NMFS or the FWS,
as appropriate.

Incidental taking of marine mammals and endangered and threatened species is allowed only when the
statutory requirements of the MMPA and/or the ESA are met. Section 101(a)(5) of the MMPA (16
U.S.C. 1371(a)(5)) allows for the taking of small numbers of marine mammals incidental to a specified
activity within a specified geographical area. Section 7(b)(4) of the ESA (16 U.S.C. 1536(b)(4))
allows for the incidental taking of endangered and threatened species under certain circumstances. Ifa
marine mammal species is listed as endangered or threatened under the ESA, the requirements of both
the MMPA and the ESA must be met before the incidental take can be allowed.

Under the MMPA and ESA, the NMFS is responsible for species of the order Cetacea (whales and
dolphins) and the suborder Pinnipedia (seals and sea lions) except walrus; the FWS is responsible for
polar bears, sea otters, walrus, and birds. Procedural regulations implementing the provisions of the
MMPA are found at 50 CFR Part 18.27 for FWS, and at 50 CFR Part 228 for NMFS.

Lessees are advised that specific regulations must be applied for and in place and that a Letter of
Authorization (LOA) or Incidental Harassment Authorization (IHA) must be obtained by those
proposing the activity to allow the incidental take of marine mammals whether or not they are
endangered or threatened. The regulatory process may require 1 year or longer.

Of particular concern is disturbance at major wildlife concentration areas, including bird colonies,
marine mammal haulout and breeding areas, and wildlife refuges and parks. Maps depicting major
wildlife concentration areas in the lease area are available from the RS/FO. Lessees are also
encouraged to confer with the FWS and NMFS in planning transportation routes between support
bases and lease holdings.

Lessees should exercise particular caution when operating in the vicinity of species whose populations
are known or thought to be declining and which are not protected under the ESA; such as, Pacific
walrus. These regulations have been extended until March 31, 2003 (50 CFR 18.123 et seq.).
Incidental take regulations are promulgated only upon request and the FWS must be in receipt of a
petition prior to initiating the regulatory process. Incidental, but not intentional, taking is authorized
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only by U.S. citizens holding an LOA issued pursuant to these regulations. An LOA or IHA must be
requested annually.

Behavioral disturbance of most birds and mammals found in or near the lease area would be unlikely if
aircraft and vessels maintain at least a 1-mile horizontal distance and aircraft maintain at least a 1,500-
foot vertical distance above known or observed wildlife concentration areas, such as bird colonies and
marine mammal haulout and breeding areas.

For the protection of endangered whales and marine mammals throughout the lease area, it is
recommended that all aircraft operators maintain a minimum 1,500-foot altitude when in transit
between support bases and exploration sites. Lessees and their contractors are encouraged to minimize
or reroute trips to and from the leasehold by aircraft and vessels when endangered whales are likely to
be in the area.

Human safety will take precedence at all times over these recommendations.

No. 5 - Information to Lessees on River Deltas. Lessees are advised that certain river deltas of the
Beaufort Sea coastal plain (such as the Kongakut, Canning, and Colville) have been identified by the
FWS as special habitats for bird nesting and fish overwintering areas, as well as other forms of
wildlife. Shore-based facilities in these river deltas may be prohibited by the permitting agency.

No. 6 - Information on Endangered Whales and MMS Monitoring Program. Lessees are advised
that the MMS intends to continue its area wide endangered bowhead whale monitoring program in the
Beaufort Sea. The program will gather information on whale distribution patterns which will be used
by MMS and others to assess impacts on bowhead whales.

The MMS will perform an environmental review for each proposed exploration plan and development
and production plan, including an assessment of cumulative effects of noise on endangered whales.
Should the review conclude that activities described in the plan will be a threat of serious, irreparable,
or immediate harm to the species, the RS/FO will require that activities be modified, or otherwise
mitigated before such activities would be approved.

Lessees are further advised that the RS/FO has the authority and intends to limit or suspend any
operations, including preliminary activities, as defined under 30 CFR 250.201, on a lease whenever
bowhead whales are subject to a threat of serious, irreparable, or immediate harm to the species.
Should the information obtained from MMS or lessees’ monitoring programs indicate that there is a
threat of serious, irreparable, or immediate harm to the species, the RS/FO will take action to protect
the species. The RS/FO may require the lessee to suspend operations causing such effects, in
accordance with 30 CFR 250.168. Any such suspensions may be terminated when the RS/FO
determines that circumstances which justified the ordering of suspension no longer exist.

No. 7 - Information on the Availability of Bowhead Whales for Subsistence Hunting Activities.
Lessees are advised that the NMFS issues regulations for incidental take of marine mammals,
including bowhead whales. Incidental take regulations are promulgated only upon request and the
NMFS must be in receipt of a petition prior to initiating the regulatory process. Incidental takes of
bowhead whales are allowed only if an LOA or an IHA is obtained from the NMFS pursuant to the
regulations in effect at the time. An LOA or an IHA must be requested annually. In issuing an LOA
or an IHA, the NMFS must determine that proposed activities will not have an unmitigable adverse
effect on the availability of the bowhead whale to meet subsistence needs by causing whales to
abandon or avoid hunting areas, directly displacing subsistence users, or placing physical barriers
between whales and subsistence users.

Lessees are also advised that, in reviewing proposed exploration plans which propose activities during
the bowhead whale migration, the MMS will conduct an environmental review of the potential effects
of the activities, including cumulative effects of multiple or simultaneous operations, on the
availability of the bowhead whale for subsistence use. The MMS may limit or require operations be
modified if they could result in significant effects on the availability of the bowhead whale for
subsistence use.
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The MMS and the NMFS will establish procedures to coordinate results from site-specific surveys
required by Stipulation No. 4 and NMFS LOA’s or IHA’s to determine if further modification to lease
operations are necessary.

No. 8 - Information on High-Resolution Geological and Geophysical Survey Activity. Lessees are
advised of the potential effect of geological and geophysical (G&G) activity to bowhead whales and
subsistence hunting activities. High resolution G&G surveys are distinguished from 2-D and 3-D
geophysical surveys by the magnitude of the energy source used in the survey, the size of the survey
area, the number and length of arrays used, and duration of the survey period. High resolution G&G
surveys are typically conducted after a lease sale in association with a specific exploration or
development program or in anticipation of future lease sale activity. The 2-D and 3-D geophysical
surveys are typically conducted prior to lease sales.

Lessees are advised that all G&G survey activity conducted in the Beaufort Sea Planning Area, either
under the pre-lease permitting regulations at 30 CFR 251, or as part of an approved exploration or
development and production plan under 30 CFR 250, is subject to environmental and regulatory
review by the MMS. It is the intention of MMS to treat pre-lease G&G activities in a manner similar
to the post-lease G&G activities. The MMS has standard mitigating measures which are applied to
these activities, and lessees are encouraged to review these measures before developing their
applications for G&G permits. Copies of the non-proprietary portions of all G&G permit applications
will be provided by MMS to the NSB, the AEWC, and directly affected subsistence communities for
comment. The MMS may impose restrictions (including the timing of operations relative to open
water) and other requirements (such as having a locally approved coordinator on board) on G&G
surveys to minimize unreasonable conflicts between the G&G survey and subsistence whaling
activities.

Lessees and applicants are advised that MMS will require any proposed G&G activity to be
coordinated with directly affected subsistence communities, the NSB, and the AEWC to identify
potential conflicts and develop plans to avoid these conflicts. Copies of the results of any required
monitoring plans will be provided by MMS to the directly affected subsistence communities, the NSB,
and the AEWC for comment.

No. 9 - Information on Polar Bear Interaction. Lessees are advised that polar bears may be present
in the area of operations, particularly during the solid-ice period. Lessees should conduct their
activities in a manner which will limit potential encounters and interaction between lease operations
and polar bears. The FWS is responsible for the protection of polar bears under the provisions of the
MMPA of 1972, as amended. Lessees are advised to contact the FWS regarding proposed operations
and actions that might be taken to minimize interactions with polar bears. Lessees also are advised to
consult “OCS Study MMS 93-0008, Guidelines for Oil and Gas Operations in Polar Bear Habitats.”

The FWS must be in receipt of a petition for incidental take prior to initiating the regulatory process.
Incidental takes of polar bears are allowed only if an LOA or an I[HA is obtained from the FWS
pursuant to the regulations in effect at the time. An LOA or an IHA must be requested annually.

Lessees are reminded of the provisions of the 30 CFR 250.300 regulations which prohibit discharges of
pollutants into offshore waters. Trash, waste, or other debris which might attract polar bears or be
harmful to polar bears should be properly stored and disposed of to minimize attraction of, or
encounters with, polar bears.

No. 10 - Information on the Spectacled Eider and Steller’s Eider. . Lessees are advised that the
spectacled eider (Somateria fischeri) and Steller’s eider (Polysticta stelleri) are listed as threatened by
the FWS and are protected by the Endangered Species Act of 1973, as amended (16 U.S.C. 1531 et
seq.).

Spectacled eiders and Steller’s eiders are present in the Chukchi and Beaufort seas during spring
migration in May and June. Males return to the open sea in late June, while nesting females remain on
the arctic coastal tundra until late August or early September. Onshore activities related to OCS
exploration, development, and production during the summer months (May-September) may affect
nesting spectacled eiders and Steller’s eiders.
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Lessees are advised that exploration and development and production plans submitted to MMS will be
reviewed by the FWS to ensure that the spectacled eider and the Steller’s eider and their habitats are
protected.

No. 11 - Information on Sensitive Areas to be Considered in the Qil-Spill Contingency Plans
(OSCP) Lessees are advised that certain areas are especially valuable for their concentrations of
marine birds, marine mammals, fishes, other biological resources, or cultural resources, and for their
importance to subsistence harvest activities, and should be considered when developing OSCP’s.
Identified areas and time periods of special biological and cultural sensitivity include:

(1) the lead system off Point Barrow, April-June;

) the salt marshes from Kogru Inlet to Smith Bay, June-September;
3) the Plover Islands, June-September;

4 the Boulder Patch in Stefansson Sound, June-October;

&) the Camden Bay area (especially the Nuvugag and Kaninniivik hunting sites),
January, April-September, November;

(6) the Canning River Delta, January-December;

@) the Barter Island - Demarcation Point Area, January-December;
®) the Colville River Delta, January-December;

) the Cross, Pole, Egg, and Thetis Islands, June-October;

(10) the Flaxman Island waterfowl use and polar bear denning areas, January-December;
(Leffingwell Cabin, a National Historic Site, is located on Flaxman Island);

(11) the Jones Island Group (Pingok, Spy, and Leavitt Islands) and Pole Island are known
polar bear denning areas, November-April; and

(12) the Sagavanirktok River delta, January-December.

These areas are among areas of special biological and cultural sensitivity to be considered in the OSCP
required by 30 CFR 250.300. Lessees are advised that they have the primary responsibility for
identifying these areas in their OSCP’s and for providing specific protective measures. Additional
areas of special biological and cultural sensitivity may be identified during review of exploration plans
and development and production plans.

Industry should consult with FWS or State of Alaska personnel to identify specific environmentally
sensitive areas within National Wildlife Refuges or State special areas which should be considered
when developing a project-specific OSCP.

Consideration should be given in an OSCP as to whether use of dispersants is an appropriate defense in the
vicinity of an area of special biological and cultural sensitivity. Lessees are advised that prior approval
must be obtained before dispersants are used.

No. 12 — Information on Coastal Zone Management. MMS advises lessees that under the Coastal Zone
Management Act (16 U.S.C. 1451 et. seq., Section 307), as amended, a State with an approved Coastal
Zone Management (CZM) Plan reviews certain OCS activities to determine whether they will be conducted
in a manner consistent with their approved CZM plan. This review authority is applicable to activities
described in OCS exploration plans and development and production plans that affect any land or water use
or natural resource within the State’s coastal zone. Generally, the MMS may not issue a permit for
activities described in a plan unless the State concurs or is conclusively presumed to have concurred that
the plan is consistent with its CZM plan. In cases where concurrence is not given or presumed, the matter
may be appealed to the Secretary of Commerce.

The Department of Commerce, National Oceanic and Atmospheric Administration revised the regulations
at 15 CFR 930 implementing the Federal consistency provisions of the Coastal Zone Management Act
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effective January 8, 2001. These revised regulations were published in the Federal Register on December
8, 2000, at 65 FR 77124, et. seq.

The Alaska Coastal Management Plan includes Statewide standards found in 6 AAC 80 and enforceable
policies found within approved coastal district programs. For the Beaufort Sea OCS mineral lease sales,
the enforceable policies of the North Slope Borough Coastal Management Program and the Statewide
standards are applicable.

No. 13 - Information on Navigational Safety. Operations on some of the blocks offered for lease may be
restricted by designation of fairways, precautionary zones, anchorages, safety zones, or traffic separation
schemes established by the USCG pursuant to the Ports and Waterways Safety Act (33 U.S.C. 1221 et
seq.), as amended. Lessees are encouraged to contact the USCG regarding any identified restrictions. The
U.S. Army Corps of Engineers permits are required for construction of any artificial islands, installations,
and other devices permanently or temporarily attached to the seabed located on the OCS in accordance with
Section 4(e) of the OCSLA, as amended.

For additional information, prospective bidders should contact the U.S. Coast Guard, 17th Coast Guard
District, P.O. Box 3-5000, Juneau, Alaska 99802, (907) 586-7355. For Corps of Engineers information,
prospective bidders should contact U.S. Army Corps of Engineers, Alaska District, Regulatory Branch
(1145b), P.O. Box 898, Anchorage, Alaska 99506-0898, (907) 753-2724.

No. 14 - Information on Offshore Pipelines. Lessees are advised that the Department of the Interior
and the Department of Transportation have entered into a Memorandum of Understanding, dated
December 10, 1996, concerning the design, installation, and maintenance of offshore pipelines. See
also CFR 250.1000(c)(1). Bidders should consult both departments for regulations applicable to
offshore pipelines. Copies of the MOU are available from the MMS Internet site and the MMS Alaska
OCS Region.

No. 15 - Information on Discharge of Produced Waters. Lessees are advised that the State of
Alaska prohibits discharges of produced waters on State tracts within the ten-meter depth contour.
Discharges of produced waters into marine waters are subject to conditions of National Pollutant
Discharge Elimination System permits issued by the EPA, and may also include a zero-discharge
requirement on Federal tracts within the ten-meter contour.

No. 16 - Information on Use of Existing Pads and Islands. During the review and approval process
for exploration and development and production plans, MMS will encourage lessees to use existing
pads and islands wherever feasible.

Summary of the Effectiveness of the ITL Clauses. The effectiveness of the above ITL clauses
varies. The primary purpose or focus of all of these ITL clauses is to provide the lessee with
information about the requirements or mitigation required by other Federal and State agencies. The
ITL clauses themselves provide no mitigation. However, the regulations and mitigation required by
the other agencies are effective and do lower potential adverse impacts from proposed oil and gas
activities. To the extent that the ITL clauses enlighten lessees and their contractors to these mitigative
measures, then the ITL clauses also may be considered effective.

Il.LH.4. Other Information to Lessee Clauses Developed for
Consideration in this EIS

No. 17 - Information to Lessees on Archaeological and Geological Hazards Reports and Surveys.
Lessees are referred to the regulations at 30 CFR 250.194, Archacological Reports and Surveys, and 30
CFR 250.203(b)(1)(ix) for geologic hazard surveys and reports. Following is a list of specific blocks in the
Beaufort Sea Planning Area on which an archaeological resource may exist and for which an
archaeological report will be required.

OPD: NR 05-01, Dease Inlet: Blocks: 6604-6606, 6654-6657, 6704-6709, 6754-6761, 6804-6812,
6856-6864, 6909-6915, 6960-6969, 7011-7023, 7062-7073, 7113-7123
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OPD: NR 05-02, Harrison Bay North; Blocks: 7001-7007, 7051-7059, 7101-7112
OPD: NR 05-03, Teshekpuk: Blocks: 6015-6024, 6067-6072

OPD: NR 05-04, Harrison Bay: Blocks: 6001-6015, 6052-6066, 6106-6115, 6157-6168, 6208-
6223, 6258-6274, 6309-6324, 6360-6374, 6410-6424, 6461-6471, 6513-6519, 6565-6566

OPD: NR 06-03, Beechey Point: Blocks: 6202-6207, 6251-6257, 6301-6308, 6351-6361, 6401-
6417, 6456-6469, 6509-6520, 6561-6570, 6612-6614, 6616, 6618-6623, 6664-6674, 6717-6724,
6768-6771, 6819-6822, 6870-6871

OPD: NR 06-04, Flaxman Island: Blocks: 6651, 6701-6702, 6751-6754, 6802-6808, 6857-6860,
6910-6912, 6920-6924, 6961-6974, 7013-7022, 7066-7070, 7118-7119

OPD: NR 07-03, Barter Island: Blocks: 6853-6855, 6901-6909, 6958-6960, 7010-7011, 7061-
7063, 7113-7114

OPD: NR 07-05, Demarcation Point: Blocks: 6016-6017, 6067-6069, 6118-6120, 6169-6170,
6222-6223, 6273-6275, 6324-6325

The regulations at 30 CFR 250.203(b)(1)(ix) require a shallow hazards report be included in all Exploration
Plans (EPs) or Development and Production Plans (DPPs) at the time they are submitted to MMS for
completeness review. In addition, for the blocks listed above, lessees must include a final archaeological
resources report as required by 30 CFR 250.194 as part of any EP or DPP submitted to MMS for
completeness review. Lessees are encouraged to combine surveys whenever feasible. The MMS will not
consider a plan complete or initiate the regulatory review process without these documents.

Lessees may not set a drilling or production facility on location until MMS has approved an EP or DPP.
Lessees are advised that seasonal constraints may prevent the following from occurring in the same year:
collection of required data, obtaining of any necessary permits and coastal consistency certification, and the
initiation of operations including mobilization and set down of the facility at location. Lessees are
encouraged to plan accordingly.

Summary of the Effectiveness of the ITL Clause No. 17 - Information to Lessees on Archaeological
and Geological Hazards Reports and Surveys. The primary purpose or focus of all of these ITL clauses
is to provide the lessee with information about the requirements to protect potential prehistoric and historic
archaeological sites. The ITL clause provide no mitigation; however, it does enlighten lessees and their
contractors to the existence of regulations, and that reports and surveys will be required as part of their
exploration and development plans when they are submitted. The existing laws and regulation provide
mitigation for archaeological sites through the identification of potential sites and recommend avoidance
when possible.

11.H.5. Other ITL Clauses Considered in this EIS

During the preparation of the draft EIS, the MMS evaluated the merits of adding an ITL clause to
encourage lessees to consider noise-abatement methods, if needed, to reduce activity noise that may occur
during and in the vicinity of the whale migration. However, no one commented on the merits of such an
ITL, either in the hearings or through written comments. While lessees and operators may choose to
incorporate noise-abatement techniques into their facility and equipment designs, the MMS did not find any
merit in developing a mitigating measure or requirement at this time. This type of requirement may be
considered and evaluated later during the environmental assessment of exploration and development plans.

L1 Description of the Agency-Preferred Alternative

The National Environmental Policy Act (NEPA) Council on Environmental Quality regulations require an
agency-preferred alternative be identified in the final EIS. The MMS has reviewed our analysis of the
alternatives in the EIS, comments received on the draft EIS, and other pertinent information and developed
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the MMS Agency-Preferred Alternative. The MMS Agency-Preferred Alternative is the Proposal for
Alternative I, the 2002 -2007 program area with 5 standard stipulations, 2 optional stipulations, 16 standard
ITL clauses, and one optional ITL Clause.

Stipulation No. 1 - Protection of Biological Resources

Stipulation No. 2 - Orientation Program

Stipulation No. 3 - Transportation of Hydrocarbons

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

Stipulation No. 5 - Conflict Avoidance Mechanisms to Protect Subsistence Whaling and Other
Subsistence Activities

Stipulation No. 7 - Pre-Booming Requirements for Fuel Transfers

Stipulation No. 8 - Lighting of Structures to Minimize Effects to Spectacled and Steller’s Eiders]

ITL No. 1 - Information on Community Participation in Operations Planning

ITL No. 2 - Information on Kaktovikmiut Guide /n this Place

ITL No. 3 - Information on Nuigsutmiut Paper

ITL No. 4 - Information on Bird and Marine Mammal Protection

ITL No. 5 - Information to Lessees on River Deltas

ITL No. 6 - Information on Endangered Whales and the MMS Monitoring Program

ITL No. 7 - Information on the Availability of Bowhead Whales for Subsistence-Hunting Activities
ITL No. 8 - Information on High-Resolution Geological and Geophysical Survey Activity

ITL No. 9 - Information on Polar Bear Interaction

ITL No. 10 - Information on the Spectacled Eider and the Steller’s Eider

ITL No. 11 - Information on Sensitive Areas to be Considered in Oil-Spill-Contingency Plans

ITL No. 12 - Information on Coastal Zone Management

ITL No. 13 - Information on Navigational Safety

ITL No. 14 - Information on Offshore Pipelines

ITL No. 15 - Information on Discharge of Produced Waters

ITL No. 16 - Information on Use of Existing Pads and Islands

ITL No. 17 - Information to Lessees on Archaeology and Geological Hazards Reports and Surveys

analyzes effects on the 16 different resource categories in by alternative and by sale.
through IV.H are general topics common to all resources. [Section IV.I gnalyzes the effects of a low-

probability, very large oil spill. §ectlon V|discusses the effects of cumulative impacts as defined by NEPA.
[ection V.Clanalyzes the cumulative effects on the same 16 resources.

escribes the Mitigating Measures that are incorporated as part of this Agency-Preferred
Alternative. Standard Stipulations are described in Eection IL.H. Il and Other Stipulations Developed for
Consideration in the EIS are described in[Sections II.H.2.4 through Section IL.H.2.c. Standard ITL’s are
described in and other ITL Clauses Considered in the EIS are described in Section[ITLH.4.]

Adopting specific stipulations and ITL’s provides environmental protection to minimize the environmental
effects. The Agency-Preferred Alternative is almost the same as Alternative I, a separate analysis is not
included, because it basically would repeat the entire Alternative I analysis. We suggest interested readers
review summary [tables 11.A-4,JIL.A-5,land nd the summary of the effectiveness of Stipulations No. 7 and
No. 8 and ITL No. 17 in[Sections II.H.2[and[[I.H.4. If the reader wan ditional information, it can be

found in the full analysis of effects by resource in[Sections TV.Cland

This information is provided to meet the Council on Environmental Quality regulations and should not be
considered as the final decision or as approval of the project. The MMS will develop its final Record of
Decision for Sale 186 following the distribution of the final EIS and the Proposed Notice of Sale. The final
decision(s) for Sales 186, 195, and 202 and supporting rationale may be different than the Agency-
Preferred Alternative.

If the Secretary of the Interior decides to proceed with each of the sales (186, 195, and 202), by not
choosing Alternative II - No Lease Sale, the Secretary may choose one, all, some combination, or part of
the deferral options to comprise the final Notice for Sale 186. The Secretary will have the full suite of
options available for Sales 195 and 202 when those decisions are made in 2005 and 2007, respectively.
The Secretary may choose the same options selected for Sale 186 or different options.
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lll. Description of the Affected Environment

In this section, we describe the environment that the proposed leasing action and the alternatives would
affect. This description of the affected environment is supplemented by other EIS’s that describe the
existing environment for the Beaufort Sea and North Slope area. This includes the final EIS’s for Sales BF
and 71 (USDOI, BLM, Alaska OCS Office, 1979, 1982) and 87, 97, 124, 144, and 170 (USDOI, MMS,
1984, 1987, 1990a, 1996a, 1998), which are incorporated by reference. Included also are information in
the EIS’s for the Northstar Development Project (U.S. Army Corps of Engineers, 1999) and the Liberty
Development Project (USDOI, MMS, Alaska OCS Region, 2002a). Summaries of these descriptions,
supplemented by additional material, as cited, follow.

A. PHYSICAL CHARACTERISTICS OF THE BEAUFORT SEA
PLANNING AREA

The following six resource categories describe the physical environment:
¢ Geology

¢ Climate and Meteorology

e Oceanography

* Sealce

¢ Chemical Oceanography and Water Quality

e Air Quality

HL.AA. Geology

lll.LA1.a. Petroleum Geology of the North Slope Province

Past Petroleum Activities. The North Slope of Alaska is a rich petroleum province with 24 producing oil
fields, including Prudhoe Bay, the largest field ever discovered in North America Current
estimates by the State of Alaska report that original North Slope oil reserves were 19.2 billion barrels (State
of Alaska, Dept. of Natural Resources, 2000), of which 13 billion barrels has been carried through the
Trans-Alaska Pipeline System to outside markets since 1977. Industry has estimated that another 5 billion
barrels of oil could be found in satellite fields near present North Slope infrastructure. Oil production from
northern Alaska is transported south through the 800-mile Trans-Alaska Pipeline to Valdez, Alaska where
it is loaded on marine tankers bound for the U.S. West Coast and Pacific Rim markets. After reaching a
peak in 1988 at slightly more than 2.0 million barrels per day, the present production from fields in
northern Alaska is approximately 1.0 million barrels per day. Although discovered natural gas resources
total nearly 35 trillion cubic feet, gas has not been exported from the North Slope because there is no gas-
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transportation system. Numerous proposals are being considered to commercialize the natural gas in
northern Alaska; however, it is unlikely that North Slope gas will be delivered to markets before 2008.

Exploration of northern Alaska dates back to the 1920’s in the Brooks Range foothills in areas now
included in the National Petroleum Reserve-Alaska. The first significant oil discovery was at Umiat in
1946 during the Navy drilling program. The first competitive lease sale on Federal land was held in 1958
by the Bureau of Land Management near the Umiat (oil) and Gubik (gas) discoveries in the southeastern
National Petroleum Reserve-Alaska. The first competitive lease sale for State lands on the North Slope
was held in 1964, and a series of major discoveries were made in the next few years (Prudhoe Bay in 1968,
Kuparuk in 1969, Milne Point in 1970). Since then, the State of Alaska has held 35 sales on the North
Slope and nearshore Beaufort Sea. Full-scale oil production began in 1977 after the completion of the
pipeline.

The first offshore lease sale was held in 1979, offering nearshore State and Federal tracts in the Beaufort
Sea. As a result of this sale, several large oil fields were discovered, including Endicott/Duck Island (582
million barrels), Seal Island/Northstar (175 million barrels), Niakuk (115 million barrels), and Tern/Liberty
(120 million barrels). Endicott was the first offshore facility constructed in the Beaufort Sea, and
production started there in 1987. Northstar is the second production facility located offshore; it began
production in late 2001. Liberty was expected to be the third offshore facility, but it has been suspended.
All of these offshore fields are produced from manmade gravel islands in relatively shallow water (less
than 40 feet).

Following the initial discoveries in the nearshore Beaufort Sea, a series of offshore lease sales were held by
the Federal Government beginning in 1982. In Sale 71 (1982), bonus bids totaling $2.067 billion reflected
industry expectations for the Beaufort Sea, particularly for the Mukluk Prospect in Harrison Bay. A single
dry well on Mukluk condemned this large prospect and was a severe blow to hopes of finding another
Prudhoe Bay-sized field offshore. Five more Federal OCS lease sales have been held (Sale 87 in 1984;
Sale 97 in 1988; Sale 124 in 1991; Sale 144 in 1996; Sale 170 in 1999), resulting in a total of 688 tracts
leased for $3.6 billion . Thirty exploration wells were drilled to test 20 prospects on
Federal tracts in the Beaufort Sea Planning Area. Nine exploration wells are listed as “capable of
producing in paying quantities,” and five fields have been considered for commercial development
(Northstar, Sandpiper, Hammerhead, Kuvlum, and Liberty). With the exception of Northstar and Liberty,
all other discoveries were considered noncommercial and the tracts were relinquished. After more than 2
decades of leasing and exploration in the Beaufort Sea, production has just begun from Federal OCS tracts
(Northstar).

l.A.1.b. Geologic History

Northern Alaska has a geologic history spanning hundreds of millions of years [Figure III.A-3). Several
tectonic episodes have rearranged the configuration of geologic basins and produced conditions favorable
to forming oil and gas pools. Large structural features are now concealed beneath the nearly flat coastal
plain and offshore continental shelf A discussion of the geologic history of the Beaufort
Shelf is contained in Grantz and May (1982); Craig, Sherwood, and Johnson (1985); and Hubbard, Edrich,
and Rattey (1987). In middle to late Devonian time, a mountain-building event (orogeny) deformed and
metamorphosed Precambrian to early Paleozoic strata grouped into the Franklinian sequence[(Figure TILA-]

These rocks generally form the basement complex for both seismic data (no coherent seismic signals)
and economic potential (no prospective reservoirs). In some areas on the eastern Beaufort shelf, however,
the Franklinian sequence is less deformed and could hold oil/gas pools.

From Late Devonian to Jurassic time, sediments were shed southward from a northern highland onto a
south-facing continental shelf. Nonmarine sediments of the Endicott Group, marine carbonates of the
Lisburne Group, clastics of the Sadlerochit group, and carbonates and clastics of the Shublik and Sag River

formations are grouped into the Ellesmerian Sequence [(Figure I11.A-3).

In mid-Jurassic time, the old continental margin began to uplift and break apart (rift) along a trend roughly
parallel to the present Beaufort Sea coastline. The northern landmass moved away from Alaska leaving
behind the present Arctic Ocean basin. Uplift associated with the rift event eroded the Ellesmerian
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sequence and resulted in regional unconformities that are key elements in many of the North Slope oil and
gas fields A series of fault-bounded rift basins became local depocenters for sediments of
the Kingak and Kuparuk formations. These strata are grouped into the Rift Sequence (MMS terminology)
and are equivalent to the Beaufortian Sequence of Hubbard, Edrich, and Rattey (1987)|iFiéure II1.A-3 b

Coincident with continental rifting, tectonic activity began in the area of the Brooks Range to the south.
The ancestral Brooks Range was formed from older terranes pushed northward. The mountain belt shed
sediments to the north into a deep geologic basin (Colville basin[Figure TILA-4)} The Colville basin
formed as an east-west trough parallel to the orogenic belt and was filled with deltaic and marine strata
during Cretaceous time. These clastic strata are grouped into the Brookian sequence The
lower part of the sequence contains a thick sequence of deepwater shales and turbidite sands assigned to the

Torok Formation. The upper part of the deltaic sequence contains shallow marine to nonmarine sediments
assigned to the Nanushuk and Colville groups

By mid-Cretaceous time, seafloor spreading fully opened the arctic oceanic basin flanking Alaska to the
north. The Beaufort continental margin was defined by a series of down-to-the-north faults along a
regional flexure informally called the “Hinge Line” that marks the transition from continental crust (older
sedimentary rocks) to oceanic crust (younger volcanic rocks). A broad basement ridge (the Barrow Arch)
separates the Colville basin in the south and the continental margin facing the present-day Arctic Ocean
The Barrow Arch trends roughly parallel to the modern Beaufort Sea coastline from the
Canning River westward into the Chukchi Sea. The majority of North Slope fields lie along the crest of the
Barrow Arch, because it acted as a focal point for oil migration from surrounding geologic basins.

By late Cretaceous time, sediments of the Brookian Sequence prograded across the Barrow Arch and began
to fill the fault-bounded basins on the continental margin. In late Cretaceous and Tertiary time, the basins
were progressively filled in a generally northeastward direction. Rapid deposition from delta systems
produced large-scale gravity faults that trend subparallel to the present continental shelf break.

From early Tertiary time to the present, orogenic activity in the Brooks Range moved northward. By the
mid-Tertiary, structural deformation reached the eastern Beaufort shelf and produced the complex
structural features from Camden Bay to the northern Yukon province.

ll.LA1.c. Coastal Physiography

The Arctic Coastal Plain is a vast, low-angle sloping plain that extends north from the Brooks Range to the
Beaufort Sea. It varies in width from about 105 miles (170 kilometers) in the central coast to its narrowest
near the border with Canada, where the Brooks Range is only about 10 miles (16 kilometers) from the
coast. This tundra-covered, frozen plain exhibits many permafrost features such as pingos, ice wedges,
thaw lakes, and patterned ground. Rivers dissect the plain and form deltas along the coast, the largest being
the Colville Delta. Deltas contain features such as distributary channels, small islands, barrier bars, spits,
and lagoons. Typical coastal features include bluffs, terraces, wave-cut cliffs, and beach ridges.

Across the Beaufort Sea coast, average rates of erosion vary from 1.5-4.7 meters per year (5-15.4 feet per
year) (see USDOI, MMS, Alaska OCS Region, 2002a:Figure VI.C-2), and short-term rates of 30 meters
(98 feet) per year have been measured (Hopkins and Hartz, 1978a). Wave action and thermokarst erosion
lead to generally higher erosion rates on bluffs, headlands, and coastal segments consisting of fine-grained
and permafrost material. River deltas are prograding features and do not show any net erosion.

.A.1.d. Offshore Shallow Geology

Shallow geological and geophysical data provide information about marine geology, archaeology,
geotechnical and engineering considerations, and the substrate for critical biological habitats on the outer
continental shelf. These data also provide invaluable insight into past climate and sea levels. The term
“shallow” usually means a depth from the seafloor to about 1,000 feet (300 meters), which normally
includes Pleistocene and Holocene sediments of the Quaternary Period. In the following discussion,
shallow geological data include maps, diagrams of cross-sections and boreholes, and data from rock or
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sediment samples; the geophysical data are mainly high-resolution seismic-reflection records from
instruments such as side-scan sonars (aerial-type views), fathometers, subbottom profilers, boomers, mini-
sparkers, and air- or waterguns (all cross-sectional records with variable power, penetration, and
resolution).

Previous Work: The Beaufort Sea area is one of most studied shelves in the world. The most recent
studies have been primarily for the oil and gas industry, but a great abundance of older publications on the
Beaufort Sea describe the regional and shallow geology (Dinter, Carter, and Brigham-Grette, 1990; Craig,
Sherwood, and Johnson, 1985). Older but very exhaustive information also is found in research reports by
the U.S. Geological Survey in specific areas or on specific objectives (Barnes, Rearic, and Reimnitz, 1985;
Barnes, McDowell, and Reimnitz, 1977, 1978; Barnes and Reimnitz, 1974, 1979; Barnes, Schell, and
Reimnitz, 1984; Black, 1964; Boucher, Reimnitz, and Kempema, 1980; Bruggers and England, 1979;
Dinter, 1982, 1985; Dunton, Reimnitz, and Schonberg, 1982; Grantz et al., 1980, 1982; Grantz and Dinter,
1980; Grantz, Dinter, and Biswas, 1983; Grantz and Eittreim, 1979; Greenberg, Hart, and Grantz, 1981;
Hopkins and Hartz, 1978a; Hopkins, 1967; Hunter and Hobson, 1974; Reimnitz et al., 1980, 1982;
Reimnitz and Bruder, 1972; Reimnitz, Graves, and Barnes, 1985; Reimnitz and Kempema, 1982a,b;
Reimnitz and Maurer, 1978a; Reimnitz, Rodeick, and Wolf, 1974; Reimnitz and Ross, 1979; Reimnitz,
Toimil, and Barnes, 1978; Rodeick, 1979; Rogers and Morack, 1978; and Wolf, Reimnitz, and Barnes,
1985).

The Bureau of Land Management and, subsequently, the Minerals Management Service’s Outer
Continental Shelf Environmental Assessment Program, funded many geological and geophysical studies of
the Beaufort Sea (Aagaard, 1981; Barnes and Reiss, 1981; Barnes, 1981; Barnes and Hopkins, 1978;
Barnes and Rearic, 1983, 1985, 1986; Barnes, Rearic, and Reimnitz, 1983; Barnes and Reimnitz, 1980;
Barry, 1979; Biswas and Gedney, 1978, 1979; Briggs, 1983; Brower, Searby, and Wise, 1977; Cannon,
1981; Dunton and Schonberg, 1983; Harrison and Osterkamp, 1981; Hartz and Hopkins, 1980; Hopkins
and Hartz, 1978b; Hopkins, 1981; Hunter and Reiss, 1983; Kempema, 1983; Lewbel 1984; Naidu et al.,
1982; Osterkamp and Harrison, 1978a,b; Osterkamp and Payne, 1981; Phillips et al., 1985a,b; Phillips and
Reiss, 1983a,b; Pritchard, 1978; Reimnitz, Barnes, and Phillips, 1983; Reimnitz et al., 1979; Reimnitz and
Maurer, 1978b; Reimnitz, Ross, and Barnes, 1979; Rogers and Morack, 1981, 1982; Sellman, Neave, and
Chamberlain, 1981; Stringer, 1982; and Wolf, Barnes, and Reimnitz, 1983).

Industry also has collected site-specific geological data (Miller, 1996, 1997, 1998, 1999; Harding Lawson
Assocs., 1981a, 1985, 1988; Woodward-Clyde Consultants, 1981, 1982; EBA Engineering Inc., 1991,
1996; Dames and Moore, 1983a,b, 1985a,b, 1993; Fairweather E&P Services, 1997a,b; ENSR Consulting
and Engineering, 1990; Northern Technical Services, 1985) and geophysical data (Arctic Geoscience, Inc.,
1997; Blanchet et al., 2000; Coastal Frontiers Corporation, 1996, 1997, 1998a,b,c, 1999; Comap
Geophysical Surveys, 1983, 1985a,b; Dames and Moore, 1983a,b,c, 1984, 1985a,b,c; Deepsea
Development Services (SAIC), 1993, 1994; Fairweather E&P Services, 1997; Fugro-McClelland, 1990,
1992; Harding Lawson Associates, 1981, 1983, 1985, 1988; LGL Ecological Research Assocs., Inc., 1998;
McClelland-EBA Inc., 1986; Northern Technical Services, 1985a,b; Pelagos Corporation, 1987, 1990a,b,c;
and Watson Company, 1998, 1999) for geologic hazards analysis (Thurston, Choromanski, and Crandall,
1999). These industry data sets, illustrated il’{ Figure III.A-5|, have been combined into a public GIS
database (USDOI, MMS, 2002b).

HLA.1.d(1) Quaternary Geological History

The Quaternary geological history of most of Alaska (approximately the last 2 million years) generally
reflects the advance and retreat of large glaciers and the direct effects of glacial processes. However, in the
Beaufort Sea area, glaciers played only a small or indirect role in shaping the physical environment.
Glaciation generally was limited to alpine and mountain-front glaciers and reached the present-day coast
perhaps only in the east near Camden Bay during the Pleistocene. Much more influential in the Quaternary
history and geomorphology along the Beaufort Sea coast were the processes associated with glacial and
eustatic sea-level fluctuations.

Since the late Pleistocene, sea level has fluctuated from 21-30 feet (7-10 meters) higher than today (about
70,000 years ago), to 270 feet (90 meters) or more lower than today (18,000 years ago) (see USDOIL, MMS,
Alaska OCS Region, 2002a:Table VI.C-2).
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At the lowstand 18,000 years ago, the paleo-shoreline was seaward of the present-day barrier islands. Sea
level generally has risen from 18,000 years ago until today, with a few notable times when it leveled off or
retreated and drowned, eroded, and buried onshore features such as river channels, lagoons, paleo-
shorelines and associated coastal features, permafrost and related features, and organic deposits. About
13,000 years ago, sea level stood at minus 165 feet (minus 50 meters), corresponding to the late Wisconsin
glacial advance and, near the beginning of the Holocene 11,000 years ago, it began to rise to its present
position, which was reached about 5,000 years ago.

It commonly is assumed that the Holocene marine transgression extensively eroded and “planed off”
terrestrial landforms as they progressively were drowned by the rising water. However, evidence from
high-resolution seismic-profiling systems and coring have indicated that some recognizable landform
features and terrestrial strata exist offshore and, therefore, have at least partially survived the transgression.
These landforms have been modified by marine processes such as ice gouging, wave erosion, current and
strudel scouring, and sedimentation.

.A.1.d(2) Offshore Geology

Hll.A.1.d(2)(a Offshore Physiography

The Beaufort Shelf is relatively narrow, ranging from about 57 miles (90 kilometers) in the west to 30
miles (50 kilometers) in the east. Barnes and Reimnitz (1974) divided the shelf into three zones based on
surficial sediment textures and the sedimentary environment: the inner shelf, from the coast to the 20-
meter (65-foot) isobath; the central shelf, from the 20-meter (65-foot) isobath to the shelf break (the 60-
meter [190-foot] isobath); and the shelf break, between the 60-meter (190-foot) and 200-meter (650-foot)

isobaths [Figure I11.A-6).

lll.LA.1.d(2)(b) Barrier Islands
Barrier islands are found along most of the Beaufort coast|(Figure I1I.A-7).| Some of these are dynamic

constructional islands, and some are remnants of the Arctic Coastal Plain. Active constructional islands
migrate westward and landward. Hopkins and Hartz (1978a) determined migration rates of 19-30 meters
(62-98 feet) per year westward and 3-7 meters (10-23 feet) per year landward. The islands generally are
becoming narrower and are breaking up into smaller segments as they migrate. Between 1950 and 1978,
Reindeer Island split in two. Cross, Argo, and Narwhal islands also have broken up in the recent past, and
channels between the island fragments appear to be deepening (Reimnitz et al., 1979). The barrier islands
of the McClure Island group (Figure III.A-§) gradually are moving to the south and west, as suggested in a
comparison of ocean charts from 1952 and 1990 (see USDOI, MMS, Alaska OCS Region, 2002a:Figure
VI.C-3). Sediment derived from these islands probably is being redeposited as shoals and sand ridges.
Dinkum sands, a shallow shoal between Narwhal and Cross islands [Figure IIL.A-8)] stood 1 meter above
mean high water in 1950 but, because of erosion, disappeared beneath the water in 1975 (Reimnitz, Ross,
and Barnes, 1979). Ice push, storm surges, and longshore currents during the open-water season are the
major causes of the migration and breakup of barrier islands. Sediment grain size and lithology indicate
that most constructional islands are isolated from their original sediment source (Hopkins and Hartz,
1978a).

1l.A.1.d(2)(c Stratigraphy

III.A.1.d(2)(c)1) Pleistocene Deposits

Offshore, Pleistocene strata generally are a continuation of those under the Arctic Coastal Plain. They
underlie the Beaufort shelf or are exposed at the seafloor where Holocene sediments are absent.

Pleistocene strata were deposited during fluctuating sea levels and are collectively called the Gubik
Formation (Black, 1964). When sea level dropped, streams and rivers deposited sediments as alluvial
layers and deltas that together formed a seaward-thinning wedge. When sea level rose, silts and clays, with
some boulders carried by floating pack ice, were deposited to form a landward-thinning wedge. The part of
the Gubik Formation that contains these “erratic” glacially transported boulders is called the Flaxman
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Island member, which was deposited in a shallow marine environment approximately 70,000 years ago
(Dinter, 1985).

Pleistocene strata on the shelf generally thicken seaward away from the Brooks Range. Based on shallow
seismic data (Dinter, Carter, and Brigham-Grette, 1990), the thickness of the Gubik Formation is hundreds
to several hundreds of feet (hundreds of meters). The base of the Gubik Formation offshore is not well
defined on seismic data, because it is similar to the marine and deltaic strata of the underlying Tertiary
Brookian sequence and displays similar acoustic-reflection properties. Some researchers have recognized
two units within the Pleistocene strata, an upper unit, and a lower unit. The lower unit correlates with strata
encountered in shallow cores that consist mainly of terrestrial beach, lagoon, delta, and alluvial deposits
composed of sands, sandy gravels, and silty sands (Duane Miller & Assocs., 1997, 1998). This unit is
predominantly a nonmarine member of the Gubik Formation. The upper Pleistocene unit generally consists
of marine silts, clays, sands, and isolated organic-rich silts and peat. It contains occasional erratic boulders
and cobbles and, in Foggy Island and Camden bays, boulders and cobbles crop out at the seafloor, as
illustrated in|Figures 111 A-104, [Lob,] anThurston, Choromanski, and Crandall, 1999).

Their similarity to onshore deposits and evidence from core-hole data (Dinter, Carter, and Brigham-Grette,
1990) suggest that the seafloor exposures of boulders and cobbles are likely outcrops of the marine
Flaxman Member of the Gubik Formation. Erosion of the Flaxman sediments left a lag made of iravell

cobbles, and boulders and, where concentrated on the seafloor, it is called the Boulder Patch (Figure I11.A-
These boulders support an abundant fauna (Reimnitz and Ross, 1979; Dunton, Reimnitz, and
Schonberg, 1982).

III.A.1.d(2)(c)2) Holocene (Recent)

Holocene sediments generally are thin across the shallow Beaufort shelf. Geotechnical borings (Bruggers
and England, 1979; Duane Miller & Assocs., 1997, 1998; Harding Lawson Assocs., 1981b) show that
Holocene sediments are mainly soft, reworked marine silts, clays, and fine-grained sands.

The sources of these deposits are stream sediment, eroded coastal sediments, and fine-grained marine
sediments carried by coastal currents. Seasonal storms, offshore currents, and ice scour rework and
redistribute fine-grained sediments. This reworked Holocene veneer covers older Holocene and
Pleistocene features such as drowned lagoons, stream channels, and more recent features like ice gouges
and strudel-scoured depressions. Borings in older Holocene and Pleistocene strata have recovered
medium-stiff to stiff silts, sands with local organic-rich silts and stiff clays, and peat (Duane Miller &
Assocs., 1997, 1998).

The distribution of modern sediments on the Beaufort shelf is influenced by the original distribution of
Pleistocene sediments on the emergent coastal plain, their modification by the Holocene marine
transgression and associated changes in depositional environments, stream-sediment input, and the
environmental and oceanographic conditions on the modern Beaufort shelf. In the present sedimentary
regime, the intensity of ice gouging, wave and current activity, and the composition of sediment delivered
from rivers and from coastal bluffs are the most important factors affecting sediment composition and
texture.

In general, surface sediments east of Oliktok Point contain a greater coarse-grained fraction than those to
the west. Most of this sediment is derived from coastal bluffs and reflects the character of sediments on the
adjacent coastal plain. In the western Arctic Slope, the coastal plain is broad (the Brooks Range sediment
source is more than 90 miles [150 kilometers] south of the present coast), and rivers crossing the coastal
plain are characteristically slow and meandering. The coastal plain sediments are predominantly fine-
grained fluvial and thaw-lake deposits. East of Oliktok Point, the coastal plain is narrower and higher in
average gradient. There, coastal plain sediments are composed of coarse sediment derived from coalescing
alluvial fans and braided river systems.

The inner shelf is characterized by moderately sorted to well-sorted silts and fine sand, which are actively
transported by waves and currents during the open-water season. This area lies in the fast-ice zone and is
relatively unaffected by ice gouging. In places, sedimentary bedforms are more common than ice gouges.
These sediments are derived primarily from coastal erosion and river effluents. The central-shelf sediments
are predominantly gravelly muds. These sediments are highly disrupted by ice gouging and few

I11-6



OCS EIS/EA MMS 2003-000 FEBRUARY 2003

sedimentary structures are preserved. The coarse clasts in the muds are angular and frequently striated,
indicating that they were deposited as ice-rafted debris. The shelf-break facies is characterized by a 2- to 8-
inch (5- to 20-centimeter) thick unit of muddy gravel overlying a clayey silt unit. The surface unit
generally becomes coarser grained to the east, where it contains abundant fauna and is bioturbated. In the
lower clayey silt unit, bioturbation is uncommon. Water depths here prevent most modern ice gouging,
because most ice keels do not reach the seafloor.

Superimposed on these general sediment zones are numerous areas of coarse-grained surface sediments on
the Beaufort shelf. These generally are thin and discontinuous. However, large bodies of coarse sediment
are located on the shelf as constructional islands (discussed under I11.A.1.d(2)(b) Barrier Islands) and
submerged shoals. The most prominent of the shoals is the Reindeer-Cross Islands ridge
which extends several kilometers northwest of Reindeer Island (Rodeick, 1979). In Harrison Bay, two low,
sandy shoals of coalescing sand waves occur. These shoals each may contain 100,000 cubic meters of sand
(Briggs, 1983). High-resolution seismic profiles indicate that at least some of these shoals and sand waves
are migrating over ice-gouged sediments.

In outer Harrison Bay, there is a series of shoals in 50-65 feet (15-20 meters) of water. These shoals
probably are related to physical processes within the stamukhi zone; they are located on the shoreward edge
of the stamukhi zone (Reimnitz and Maurer, 1978a). These shoals include Weller Bank in outer Harrison
Bay and Stamukhi Shoal north of the Jones Islands. The surface of these features is covered by coarse sand
and gravel. However, sandy mud found in ripple troughs on Weller Bank (Barnes and Reiss, 1981)
indicates that finer material may underlie the surface of these features.

The distribution of clay on the Beaufort Shelf suggests that they are detrital and not formed in place by
chemical alteration (Naidu and Mowatt, 1983). There is no obvious modern source for smectite clay on the
outer shelf, and these may be relict Pleistocene or older sediments. This implies that modern sedimentation
rates are low on these parts of the shelf.

Holocene sediments on the outer shelf of the Beaufort Sea are not well mapped, and their thickness is
unknown. Uniboom lines, from Dinter (1982) indicate that the transparent layer he interprets as the
Holocene sequence is wedge shaped, thickening to more than 150 feet (45 meters) at the shelf edge off
Camden Bay. Reimnitz et al. (1982) collected grab samples from the outer shelf in the same area and
reported the occurrence of relict surficial gravels. They suggest that much of what Dinter (1982) identified
as Holocene in age actually is Pleistocene. Knowing the age of sediments on the outer shelf and upper
slope is useful, because they are involved in massive slumps and would help determine the most recent age
of slump activity. The Holocene sequence is thin or absent over the anticlines north of Barter Island, where
historic seismicity and shallow faults exist.

1ll.A.1.d(2)(d) Seafloor Features

1ILA.1.d(2)(d)1) Permafrost

The Beaufort shelf was exposed to the Arctic atmosphere during several Pleistocene lowstands of sea level
(see USDOI, MMS, Alaska OCS Region, 2002a:Table VI.C-2). During this time, bonded permafrost
formed to depths of several hundred meters beneath the exposed shelf (Hunter and Hobson, 1974). During
subsequent highstands of sea level, the bonded permafrost partially melted both from above by thermal
heating from warm seawater and by saline advection from the seawater into the underlying sediment, and
from below by geothermal heating. Coreholes have shown that seafloor sediments are at or below the
freezing point, although it is not bonded permafrost (Miller, 1996, 1997, 1998, 1999; Harding Lawson
Assocs., 1981a, 1985, 1988; Woodward-Clyde Consultants, 1981, 1982; EBA Engineering Inc., 1991,
1996; Pelagos Corp., 1990a,b; Dames and Moore, 1983a,b, 1985a,b, 1993; Fairweather E&P Services,
1997a,b; ENSR Consulting and Engineering, 1990; Northern Technical Services, 1985).

II.A.1.d(2)(d)2) Ice Gouges

Ice gouging is intense and almost pervasive on the shallow Beaufort Sea shelf in water depths between 60
and 165 feet (18 and 50 meters) deep (Barnes and Rearic, 1985, 1986; Barnes, Rearic, and Reimnitz, 1985;
Barnes, McDowell, and Reimnitz, 1977; Wolf, Reimnitz, and Barnes, 1985). Ice gouging is one of the
most important agents of sediment reworking on arctic continental shelves. It is particularly important at
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midshelf and innershelf water depths. On the midshelf, ice ridges with deep keels intensely scour the
seafloor to depths of several meters. Reimnitz and Barnes (1974) found gouges as deep as 18 feet (5.5
meters), with ridges 9 feet (2.7 meters) high (total relief of 27 feet [8.2 meters]), in 128 feet (39 meters) of
water off Smith Bay. For planning purposes, ice gouges with 33 feet (10 meters) of relief may be expected.
The maximum incision depth of ice gouges tends to increase with increasing water depth down to a depth
of about 150 feet (45 meters) (Barnes, 1981).

Although ice gouges are found across the entire shelf, they are concentrated in the stamukhi zone, generally
between the 60- and 100-foot (18- and 30-meter) isobaths and Ice gouging is
most intense on the seaward slopes of shoals and islands near the stamukhi zone. Little or no ice gouging
occurs on their shoreward side (Reimnitz et al., 1982). Off Prudhoe and Foggy Island bays, the inner
boundary of high-intensity ice gouging is controlled by the island chains, generally 9-13 miles (15-20
kilometers) from the coast. In Harrison Bay where there are no barrier islands, two zones of high-intensity
ice gouging occur: one near the 33-foot (10-meter) isobath and the other in 65 feet (20 meters) of water
seaward of Weller Bank (Reimnitz, Toimil, and Barnes, 1978). These zones correspond to areas of
abundant ice-ridge formation.

Inshore of the stamukhi zone (usually in water depths less than 60 feet [18 meters]), ice gouging is much
less severe, with gouge depths generally less than 1 meter (see USDOI, MMS, Alaska OCS Region,
2002a:Figure VI.C-9). According to Barnes, McDowell, and Reimnitz (1978), an average of 1% or 2% of
the seafloor per year is gouged in this area, and current-related hydraulic bedforms dominate over ice
gouges (Barnes and Reimnitz, 1974). Any ice gouges that formed would be buried by sand waves or
sediment sheets.

Ice gouging is sparse in areas that lie beneath shorefast floating ice such as parts of Foggy Island Bay
(Watson Company, 1998a,b, 1999; Arctic Geoscience, Inc., 1997; Blanchet et al., 2000; Coastal Frontiers
Corporation, 1998), and Camden Bay (Fairweather E&P Services, 1997; Thurston, Choromanski, and
Crandall, 1999). Modern ice gouging in areas of shorefast floating ice is confined to discontinuous, sparse,
narrow, and shallow featuresl (Figure III.A-14{and USDOI, MMS, Alaska OCS Region, 2002a:Figure VI.C-
6). In the shallow water of Camden Bay (20-30 feet [6-8 meters]), ice gouges generally are 6-12 feet (2-4
meters) wide and 3 feet (1 meter) deep. Foggy Island and Camden bays are protected from the large ice
masses responsible for major ice gouging in other parts of the Beaufort Sea by the outlying barrier islands
and by floating shorefast ice, which blocks most drift ice from entering the bay. The protection of the
seafloor from gouging is what allows biological habitats to form in the Boulder Patch.

I11.A.1.d(2)(d)3) Ice Push

On islands and coastal regions throughout the Beaufort Sea, ice-push and ice-override events transport and
erode significant amounts of sediment. Ice push occurs when ice blocks, forced onshore by strong winds or
currents, push sediment into ridges farther inland. On the outer barrier islands such as Narwhal and Cross
islands, ice-push ridges up to 8 feet (2.5 meters) high and extending 330 feet (100 meters) inshore from the
beach have been identified (Hopkins and Hartz, 1978a). Ice-push rubble has been found 65 feet (20

meters) inland over most of the arctic coast (Kovacs, 1984). At the Northstar pipeline shore crossing, ice
rideup could extend as far as 32 feet (10 meters) inland (U.S. Army Corps of Engineers, 1999). Boulders in
excess of 5 feet (1.5 meters) in diameter are found on some of these rubble piles. There are historic
accounts of ice-push events, which have damaged manmade structures along the Beaufort coast. In January
1984, ice pileup overtopped the Kadluk, a 26-foot (8-meter) high caisson-retained drilling island located in
Mackenzie Bay in the Canadian Beaufort Sea (Kovacs, 1984).

III.A.1.d(2)(d)4) Currents and Current Scour

Marine currents across the inner shelf of the Beaufort Sea are wind driven and strongly influenced by the
presence or absence of ice. These coast-parallel currents transport sediment along barrier islands and
coastal promontories. However, because of the short open-water season, the annual rate of longshore
sediment transport is relatively low. Inner-shelf currents generally flow to the west in response to the
prevailing northeast wind, although current reversals are common close to shore and during storms. On the
open shelf, currents average 0.2 knot (between 7 and 10 centimeters per second) (Matthews, 1981). During
storms, east-flowing currents with peak velocities of 2 knots (95 centimeters per second) have been
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measured, although typical storm-current velocities are an order of magnitude lower (Kozo, 1981). During
the winter, under-ice currents generally are weak, less than 0.1 knot (2 centimeters per second), although
some have been measured up to 0.5 knot (25 centimeters per second) in restricted passages around
grounded ice blocks (Matthews, 1981). Geostrophic currents with velocities of up to 1 knot (50
centimeters per second) occur on the outer shelf, flowing parallel to the shelf-slope break in both easterly
and westerly directions. The tidal range on the Beaufort shelf is small, 0.5-1 foot (15-30 centimeters) and,
except in confined passages, tidal currents exert only a minor influence on the sedimentary regime
(Matthews, 1981). However, they can be important scouring agents where waterflow on the shelf is
restricted by bottomfast ice (Reimnitz and Kempema, 1982b) and by narrow passages between barrier
islands and shoals.

I1.A.1.d(2)(d)5)  Strudel Scour

During spring runoff, landfast sea ice is inundated by river floodwaters. Extensive areas of the fast ice near
major river mouths are covered as far as 3-4 miles (5-6.5 kilometers) from shore to depths of up to 5 feet
(1.5 meters). When the floodwater reaches holes or small cracks in the ice, it rushes through with enough
force to scour the bottom to depths of several meters by the process of strudel scour (Reimnitz, Rodeick,
and Wolf, 1974). The resulting features are called strudel scours. Some of these strudel scours near major
river mouths may be as deeps as 20 feet (6 meters) and as wide as 65 feet (20 meters) (Reimnitz, Rodeick,
and Wolf, 1974). Generally, the craters are a few feet up to 10 feet deep (1-3 meters) and tens of feet across
(Blanchet et al., 2000). Sheltered coastal areas and bays off major rivers, such as the Colville,
Sagavanirktok, and Canning, are particularly susceptible to strudel scouring (Coastal Frontiers Corporation,
1999, 1998). In these areas, deltas can be totally reworked by strudel scouring in several thousand years
(Reimnitz and Kempema, 1982a) (see USDOI, MMS, Alaska OCS Region, 2002a:Figure VI.C-12).

lll.A.1.d(2)(e) Subsurface Features

ll.A.1.d(2)(e)1)  Buried Channels

Buried, relict stream channels are evident throughout most of the inner and middle Beaufort shelf in areas
offshore of modern river deltas (Figure III.A-10a)| In Foggy Island Bay near the proposed Liberty Island,
channels underlie the Holocene marine unit. These channels are cut into the Pleistocene unit and exhibit
infill and overbank features (see USDOI, MMS, Alaska OCS Region, 2002a:Figure VI.C-10). Most of
these channels trend generally north and are extensions of the modern rivers such as the Canning or
Sagavanirktok onto the paleo-Arctic Coastal Plain.

IIl.A.1.d(2)(e)2) Lagoons

Possible lagoon features are present in the shallow part of Foggy Island Bay and are expressed on seismic
profiles as filled-in depressions. At the base of these depressions is a discontinuous, high-amplitude or
“brightened” reflector, probably representing a peat layer (USDOI, MMS, Alaska OCS Region,
2002a:Figure VI.C-1). Cores in the area (Duane Miller & Assocs., 1997, 1998) suggest such deposits are
present (Dinter, Carter, and Brigham-Grette, 1990). Other areas in the shallow Beaufort shelf also may
contain such features.

III.A.1.d(2)e)3)  Permafrost

The occurrence and extent of permafrost offshore still is not well known. Bonded permafrost offshore
appears to be related to the presence of overconsolidated, low-permeability silts and clays of the Flaxman
Member of the Gubik Formation. These silts and clays form a barrier to the infusion of saltwater that
would lower the thaw point and cause ice to melt (Duane Miller & Assocs., 1997).

Numerous refraction, borehole, and conductivity surveys indicate that permafrost is widespread beneath the
Beaufort inner shelf. Seismic-refraction surveys were performed in Harrison Bay by Rogers and Morack
(1981) and Neave and Sellmann (1983), in Simpson Lagoon by Neave and Sellmann (1983), on the barrier
islands by Rogers and Morack (1981), and on the Canadian Beaufort shelf by Morack, McAulay, and
Hunter (1983). Further data have been obtained from boreholes (Harding Lawson Assocs., 1979) and
thermal probes in the BF-79 sale area (Rogers and Morack, 1981; Hopkins and Hartz, 1978b) and offshore
of Cape Simpson (Harrison and Osterkamp, 1981). On the Canadian Beaufort, permafrost has been cored
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as far offshore as 32 kilometers north of Cape Bathurst (Hunter and Hobson, 1974). Seismic-refraction
work by Sellmann, Neave, and Chamberlain (1981) indicates that on the Alaskan Beaufort shelf, a high-
velocity layer interpreted to represent permafrost is present at least 15 kilometers north of Reindeer Island
and at least 25 kilometers offshore of Harrison Bay.

The depth to the surface of subsea permafrost is highly variable, due to different degrees of ice bonding
before it was inundated with warm water of the Holocene marine transgression and the amount and
distribution of subsequent thawing probably due to the introduction of saline groundwater. Therefore, it is
melting from above and below. In Stefansson Sound, U.S. Geological Survey boreholes (Harding Lawson
Assocs., 1979) commonly encountered permafrost at depths shallower than 50 feet (15 meters). The depth
to the surface of bonded permafrost varies greatly from less than 30 feet (9 meters) to greater than 98 feet
(30 meters) over a distance of less than 7.5 miles (12 kilometers) (Harding Lawson Assocs., 1979). Some
of the boreholes encountered a transition zone of partially bonded sediments between the unfrozen surface
sediments and deeper, well-bonded sediments (Harrison and Osterkamp, 1981). This transition zone makes
it difficult to accurately interpret the depth to the permafrost surface from both borehole logs and seismic-
refraction data. Frozen sediment encountered in boreholes and interpreted to be well-bonded permafrost
actually may be lenses of ice-bonded material in the transition zone. Similarly, high-velocity refractors
may represent physical changes in the permafrost layer and may lie below the permafrost surface in the
transition zone. As a result, there are differing interpretations of the depth to ice-bonded material between
the U.S. Geological Survey boreholes (Harding Lawson Assocs., 1979) and the seismic refraction data of
Rogers and Morack (1981).

Hopkins and Hartz (1978a) estimate that it takes only 40-50 years for well-bonded permafrost to form in a
subaerial arctic environment. Permafrost, therefore, is expected to be present in the core of some barrier
islands, which migrate across the seafloor. On Reindeer Island, the Humble Oil C-1 well encountered two
layers of permafrost at depths of 0-62 feet (0-18.9 meters) and 298-420 feet (91-128 meters) (Sellmann and
Chamberlain, 1979). The deeper layer probably is relict Pleistocene permafrost, while the shallow layer
may have formed under modern arctic conditions since the island migrated to its present site.

The thickness of permafrost on the Beaufort shelf cannot be accurately determined from seismic-refraction
data or shallow boreholes. However, the thickness of the permafrost layer beneath the coastal plain has
been measured from numerous onshore wells in arctic Alaska and Canada. Onshore wells near Harrison
Bay indicate that the permafrost layer thins to the west. East of Oliktok Point it is 1,640 feet (500 meters)
thick, whereas west of the Colville River it is 984-1,312 feet (300-400 meters) thick (Osterkamp and Payne,
1981).

1IlLA.1.d(2)(e)4) Natural Gas Hydrates

Natural gas hydrates (solids composed of light gases caged in the interstices of an expanded ice-crystal
lattice) commonly occur in deepwater areas of continental margins under low-temperature, high-pressure
conditions (Macleod, 1982). On the Arctic shelf, gas hydrates may form at shallow depths associated with
permafrost (Kvenvolden and McMenamin, 1980). In the Alaskan Arctic, gas hydrates are known to occur
at shallow depths onshore at Prudhoe Bay (Kvenvolden and McMenamin, 1980), and hydrates may occur
under similar conditions beneath the Beaufort inner shelf in areas underlain by permafrost (Sellmann,
Neave, and Chamberlain, 1981; Collett, Barnett, and Beeman, 1994). Beneath the Beaufort continental
slope, a gas-hydrate horizon is identified where water depths exceed 984 feet (300 meters) (Grantz et al.,
1982; Collett, Barnett, and Beeman, 1994).

HI.A.1.d(2)(f) Faulting and Seismicity

Several types of shallow faults are identified on the Beaufort shelf: high-angle, basement-involved faults
that have both normal and strike-slip components (mapped principally along the Barrow Arch in Harrison
Bay); listric growth faults (mapped seaward of the Hinge Line); reverse faults in outer Camden Bay and
offshore of the Arctic National Wildlife Refuge; and down-to-the-north gravity faults (mapped along the
shelf-slope break) (Grantz et al., 1982). Locally, two or more types may occur in close proximity.

High-angle faults occur along the Barrow Arch and are genetically related to basement tectonics of the
Arctic Platform. In Harrison Bay, they offset Tertiary and older units (Craig and Thrasher, 1982). There is
little evidence of Quaternary movement and no recent seismicity associated with these faults. However,
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they may act as conduits for gas migration, because “bright-spot” anomalies are commonly identified
adjacent to the fault traces (Craig and Thrasher, 1982).

Shallow faults seaward of the Hinge Line include upper extensions of detached listric growth faults that
have roots deep in the Brookian section, some of which may have been reactivated in late Cenozoic time.
The distribution of these growth faults is known only partially because of a lack of high-resolution seismic
coverage on the outer Beaufort shelf, especially in the west. These faults are mapped in greatest detail in
the Camden Bay area where the Hinge Line approaches the Beaufort coast. Shallow faults also have been
mapped beneath the outer shelf west of Cape Halkett and are reported to show 10-30 feet (3-10 meters) of
Quaternary offset (Grantz, Dinter, and Biswas, 1983). In the Camden Bay area, near-surface faults have
hundreds of feet (several tens of meters) of Quaternary offset (Grantz, Dinter, and Biswas, 1983) and, in
contrast to the rest of the Beaufort shelf, Camden Bay is seismically active. Camden Bay is located at the
northern end of a north-northeast-trending seismic zone that extends north from east central Alaska (Biswas
and Gedney, 1979). The largest earthquake recorded in northeast Alaska was a magnitude 5.3 quake
located 18 miles (30 kilometers) north of Barter Island (Biswas and Gedney, 1979). These events cluster
along the axis of the Camden anticline. The faults in this area probably are older Hinge Line-related
structures that were reactivated in late Tertiary and Quaternary time by the uplift of the Camden anticline
(Craig, Sherwood, and Johnson, 1985). Seafloor expressions of active faults in Camden Bay mapped in the
Warthog high-resolution survey area reach 10 feet (3 meters) (Thurston, Choromanski, and Crandall,

1999). Grantz and Dinter (1980) mapped fault scarps along two fault segments in Camden Bay, where they
observed 20 feet (6 meters) of seafloor displacement. The evidence of seafloor scarps in this area is
equivocal, however, because scarp heights are of the same magnitude as ice-gouge relief. In addition, the
ice-gouging process should quickly smooth scarps formed on the seafloor. Therefore, active near-surface
faults may be much more numerous in Camden Bay where ice gouging occurs than indicated by the
number of seafloor scarps previously reported. Faults on the outer Beaufort shelf and upper slope are
gravity faults related to large rotational slump blocks (Grantz and Dinter, 1980). On the eastern Alaskan
Beaufort shelf, these slumps bound the seaward edge of the Beaufort Ramp. Shoreward of the Ramp, faults
have surface offsets that usually range from 50-65 feet (15-20 meters) and, at one site, possibly as high as
230 feet (70 meters) (Grantz et al., 1982). The Beaufort Ramp itself may be a gigantic slump block, which
is bounded by these gravity faults. The age of the shelf-edge faults is uncertain. If Grantz et al. (1982b)
were correct in assuming that sediments on the outer shelf are Holocene in age, these faults have been
active in Recent geologic time. If the surface sediments on the outer shelf are relict Pleistocene deposits, as
suggested by Reimnitz et al. (1982), then these large gravity faults may have been quiescent throughout
Holocene time (12,000 years Before Present to present). These faults pose an extreme hazard to
bottomfounded structures on the outer Beaufort shelf and slope, because they could result in large
downslope displacements. Even though there has been no historic seismicity associated with this type of
fault on the Beaufort shelf, they may be moving by slow, aseismic creep. Large-scale gravity slumping of
blocks on the outer shelf could be triggered by shallow-focus earthquakes centered in Camden Bay or in the
Brooks Range, they also may be spontaneous or triggered by tidal forces, storm surges, or sediment
loading.

LA.1.d(2)()1)  Sediment Slides

A chaotic sediment-slide terrane occurs along the length of the Beaufort outer shelf and upper slope
seaward of the 164- to 197-foot (50- to 60-meter) isobath. Grantz et al. (1982b) have mapped several
distinct landslide types, including large bedding-plane slides and block glides. The bedding-plane slides
are most extensive on the Beaufort Ramp between 148° W. longitude and the Mackenzie Sea Valley
(Grantz and Eittreim, 1979). These slides are 6-27 miles (10-43 kilometers) long and 230-750 feet (70-230
meters) thick. Pull-apart grabens and scarps are common on the landward margin of the slide terrane.
Horizontal displacements of 656-7,544 feet (200-2,300 meters) are estimated to have occurred along slip
planes that dip only 0.5-1.5 degrees (Grantz and Eittreim, 1979). The thinner slides probably are Holocene
in age, although the sediments involved in sliding have not been directly dated.

Block glides are prominent between 155° and 158° W. longitude along the outermost shelf in water depths
greater than 70 meters (Grantz and Eittreim, 1979). Multiple open cracks 26-56 feet (8-17 meters) deep,
spaced 330-1,600 feet (100-500 meters) apart, occur throughout this slump terrane. Seismic-reflection data
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indicate that these blocks slide along failure surfaces, which are subparallel to the underlying bedding. The
geomorphic character of the blocks indicates that they presently may be active.

Massive slumps occur on the Beaufort continental slope either spontaneously or by wave loading or
earthquakes. As discussed previously, these features are bounded by gravity faults with total displacements
estimated to be as great as 3,000 feet (1,000 meters) (Grantz et al., 1982).

III.A.1.d(2)(f)2)  Overpressured Sediments

In the planning area, abnormally high pore pressures probably will be found in areas where Cenozoic strata
are uncommonly thick, such as in the Kaktovik, Camden, and Nuwuk basins. Onshore in the Camden
Basin, abnormal pressures are observed in both Tertiary and Cretaceous formations, where burial depths of
Tertiary strata exceed 9,840 feet (3,000 meters). Abnormal pore pressures have not been encountered in
onshore wells elsewhere on the Arctic Platform. In the Point Thomson area, pore-pressure gradients as
high as 0.8 pounds per square inch per foot have been measured in sediments at burial depths of 13,120 feet
(4,000 meters) (a pore-pressure gradient of 0.433 pounds per square inch per foot is considered normal).
Excess pore pressures also are widespread in Cenozoic strata of the Mackenzie Delta area in the Canadian
Beaufort (Hawkings et al., 1976).

In the Kaktovik Basin, the recently exhumed sedimentary rocks, which now lie near the axis of the Camden
anticline, may preserve high pore pressures developed during a prior period of deep burial. The degree to
which these sediments are overpressured would depend on the amount these sediments have been uplifted
since folding began. Along the continental slope east of 146° W. longitude, a series of shale diapirs
disrupts Tertiary sediments. These features have been attributed to liquefaction of the shale in response to
an overpressured condition resulting from incomplete dewatering.

I1.A.1.d(2)(N3)  Shallow Gas

Shallow gas is common in marine sediments. However, when gas is concentrated and under pressure by
being trapped at shallow subsurface depths (about 300-3,000 feet [100-1,000 meters]), it poses a drilling
hazard. Shallow gas is likely to be found on the Beaufort shelf, although no shallow gas has been detected
in any offshore Beaufort Sea exploration wells due to avoidance of these anomalies, and because gas is not
sampled at these shallow depths in an exploration well. Free-flowing gas was encountered directly in one
U.S. Geological Survey borehole in Stefansson Sound (Harding Lawson Assocs., 1979). Also, numerous
and various anomalies associated with gas or gas-charged sediments have been indicated on many seismic
profiles throughout the area as isolated pockets possibly beneath permafrost, association with faulted strata,
and as concentrations in Pleistocene coastal plain sediments and peat deposits (see USDOI, MMS, Alaska
OCS Region, 2002a:Figure VI.C-11). Published information on possible shallow gas, inferred from
seismic data, include data from Stefansson Sound (Boucher, Reimnitz, and Kempema, 1980), in Harrison
Bay (Craig and Thrasher, 1982; Sellmann, Neave, and Chamberlain, 1981), and on extensive areas of the
outer shelf and upper slope (Grantz et al., 1982). In addition, many industry surveys collected for site
clearance have indicated the possible presence of shallow gas (Thurston, Choromanski, and Crandall,
1999). shows areas of acoustic anomalies in site surveys that probably are related to
shallow gas.

Elsewhere beneath the inner shelf, the presence of gas is indicated by acoustically turbid zones and high-
frequency signal attenuation on high-resolution seismic records. In Harrison Bay, Craig and Thrasher
(1982) mapped shallow gas adjacent to near-surface faults on the basis of acoustic anomalies with bright
spots (amplitude increase), reflector pulldown, and high-frequency signal attenuation.

On the outer shelf, a continuous band of acoustically turbid sediment, which Grantz et al. (1982b) interpret
to be shallow gas, extends from the Canadian border west to at least 158° W. longitude. There also is a
large area inferred to have a high concentration of shallow gas in the southwestern corner of the planning
area north of Wainwright (Grantz et al., 1982a).

III.A.1.d(2)(f)4)  Other Buried Features
Possible ice/sand-wedge, strudel-scour, ice-gouge, and small stream-cut features are visible on some
records (see USDOI, MMS, Alaska OCS Region, 2002a:Figures VI.C-11 and VI.C-12), usually more
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toward shore. These relict features are covered over or filled in by Holocene deposits and they usually are
no more than 3-6 feet (1-2 meters) below the seafloor.

l.A.2. Climate and Meteorology

Meteorological conditions primarily control the characteristics of the Beaufort Sea. Air temperature,
precipitation, and wind speed and direction are the most important. Air temperature controls when river ice
breaks up and how much heat transfers between the atmosphere and the water. Precipitation controls the
timing and amount of freshwater input. Winds control the mixing and distribution of the water’s physical
properties by moving the water on the surface.

The onshore area next to the Beaufort multiple-sale area is within the Arctic Coastal Zone (Zhang,
Osterkamp, and Stamnes, 1996). The Arctic Coastal Zone has cool summers and relatively warm winters,
because it is near the ocean. Precipitation is lowest in this region, and more than 50% falls as snow.
summarizes the climatic conditions for the Arctic Coastal Zone.

lllLA.2.a. Air Temperature

Monthly average air temperatures for the Beaufort multiple-sale area rise above freezing only in June, July,
and August. Even during these months, air temperature on any day may vary from near 0-20° Celsius.

July typically is the warmest, with an average air temperature onshore of about 7-9° Celsius and offshore of
4-6° Celsius. December through March usually are the coldest months. [Figures TIT A-16] [[II.A-17] and
show the seasonal variation of the mean monthly air-temperature maximums and minimums, over
the period of record from 1949-1996 for Barter Island, Prudhoe Bay, and Barrow Alaska. Air temperatures
generally remain below freezing for 9 months of the year. Average monthly temperatures range from -20
to +40° Fahrenheit at Barrow.

lLA.2.b. Precipitation

Figures|III.A—16|, |III.A-11, anleI.A—lSlshow the seasonal variation of the mean precipitation, snowfall,
and snow depth averaged over the period of record from 1949-1996 for Barter Island, Prudhoe Bay, and
Barrow. Summer rainfall is infrequent and averages less than 30 millimeters per month (Hummer, 1990,
1991). Occasional late-summer rainstorms can increase the amount of seasonal and annual rainfall.
Although rainfall usually is light during the short summers, heavier rainstorms occasionally occur, most
commonly in the foothills. Summer precipitation, generally greatest in July and August, is 114 millimeters
at Sagwon (U.S. Department of Agriculture, 1996). Snow cover on the North Slope begins from late
September to early October and disappears from late May through the middle of June (Zhang, 1993; Zhang,
Stamnes, and Bowling, 1996). Warren Matumeak, a Barrow resident, reported that during the last part of
September or October the weather begins to change; typically, snow is falling, and fog and ice form during
this period (USDOI, MMS, 1990b:41). The timing of snowmelt varies mainly with changes in the
incoming longwave radiation (Zhang, Bowling, and Stamnes, 1997). The average snow depth from
January through April is 13.6, 3.7, and 10.2 inches, respectively, for Barter Island, Prudhoe Bay, and
Barrow Alaska.

lll.LA.2.c. Winds

Wind speed and direction control coastal oceanographic conditions. Winds affect ice distribution, current
speed and direction, vertical and horizontal mixing of watermasses, and wave action. The dominant wind
direction in the open-water season is easterly to northeasterly. Easterly winds typically are more persistent
in the early season (June and July). As the open-water season progresses, westerly winds are more
frequent. Average wind speeds during the open-water season are near 5 meters per second in Stefansson
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Sound. Wind speeds above 8 meters per second fully mix the vertical column of water in Stefansson
Sound.| Figure III.A-19|shows wind roses for Badami, Endicott, Milne Point, and Northstar for the year
2001.

Meteorological data from Tern Island in Foggy Island Bay during February through May show wind speeds

ranging from 0-14 meters per second, with an average of 4-6 meters per second|(Table III1.A-2)] The
dominant wind direction during the ice-covered season is westerly.

Vincent Nageak stated: “It is difficult to find a leeward side among any of those three groups of
islands...so we usually go to Foggy Island for protection (V. Nageak, as cited in Shapiro and Metzner,
1979). Regarding Cross Island, Archie Ahkiviana states:

And then this high wind, we were down at Cross Island about a couple of years ago. We couldn’t
go off the island even though we’d gotten all our quotas in, ‘cause of the high wind.... Well,
there’s just too much high winds. You know we go inside the Cross - those barrier islands.
(Ahkiviana, as cited in USDOI, MMS, Alaska OCS Region, 2001b).

Archie Ahkiviana stated at the public hearing of the Liberty draft EIS:

We have been observing very high strong winds nowadays at Cross Island. A very strong East
wind blew over the Winch Shack which was 16' x 24' and was completely destroyed; and a second
building 9' x 40' trailer was destroyed and was found blown over to the lagoon at Cross Island.
These strong winds have recently been observed. The Nuigsut whalers regard these very strong
winds unusual and blame this on global warming and climatic changes. These incidents happened
in the fall of 1999 (Ahkiviana, as cited in Alaska Eskimo Whaling Commission, 2001).

l.A.2.d. Storms

Lynch et al. (2001) show the Barrow high wind events from 1960-2000, concluding that high-wind events
are common in fall and winter and rare in April, May, and June. They have not yet concluded whether the
more frequent storms and the storms in April, May, and June are part of a new pattern. In the Sale 124
Public Hearing in Kaktovik, Mr. Ningeok stated that:

...without any notice at all this storm would come upon us. No matter how beautiful a day, these
sudden storms can come upon you. We were unloading the plane, at that moment, the plane did
not leave, nor did we get done unloading the plane, and all the supplies for the DEW line were
frozen out there because of this sudden snow storm which no one was able to do anything at all.
(USDOI, MMS, 1990c).

Sarah Kunaknana reported that storms can come from different directions, but usually are from the north,
and observed that the area inside the barrier islands is not affected heavily by storms (Sarah Kunaknan as
cited in U.S. Army Corps of Engineers, 1999). Sarah Kunaknana indicated that a warm breeze and
warming temperatures in the summer are indicators of an impending major storm (Nuigsut Community
Meeting, August 14, 1996 [USDOI, MMS, 1996b:2]). In recent public meetings, Barrow whaling captains
John Nusunginya and James Ahsoak described how the weather changes constantly and is very
unpredictable, and that the biggest storms occur in September (Barrow Whaling Captains Meetings, August
27 and 28, 1996 [USDOI, MMS, 1996¢:3]). Jonas Ningeok, a Kaktovik resident, described the sudden and
extreme storms that occur in the Alaskan Beaufort Sea:

...from experience, I know no matter how beautiful the day may look, in a moment’s time, we can
have a snow storm...that you can’t even see [the] distance...to the end of the table.... It doesn’t
happen every year, but when it does happen, there’s no telling [when].... As we were growing up,
there have been several times when my...father [would] look up at the clouds, the sky, and tell us
to get everything...all the firewood.... We’d get everything ready, and without any notice at all, it
would seem like that all this storm would come upon us... (USDOI, MMS, 1990c¢:20-21).
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lllLA.2.e. Changes in the Arctic

Over the entire Arctic Ocean, the annual trend in surface-air temperature shows a warming of about 1.0°
Celsius per decade in the eastern Arctic, primarily north of the Laptev and East Siberian seas, whereas the
western Arctic shows no trend or even a slight cooling in the Canadian Beaufort Sea (Rigor, Colony, and
Martin, 2000). During fall, the trends show a cooling of about 1.0° Celsius per decade over the Beaufort
Sea and Alaska Sea (Rigor, Colony, and Martin, 2000). During spring a significant warming trend of 2°
Celsius per decade can be seen over most of the Arctic. Summer shows no significant trend (Rigor,
Colony, and Martin, 2000). Barrow has experienced a significant warming over the last 80 years, but this
warming is not uniform for all seasons and is not uniform over the entire period from 1920-1980 (Lynch, et
al. 2001).

For More Information on Meteorology: The EIS’s for MMS Sales 124, 144, and 170; the Liberty
Development and Production Plan; and the U.S. Army Corps of Engineers’ Northstar Project discuss the
regional meteorology of the Beaufort Sea (USDOI, MMS, 1990a, 1996a; 1998; USDOI, MMS, Alaska
OCS Region, 2002a; U.S. Army Corps of Engineers, 1999). The Endicott Environmental Monitoring
Reports from 1986 through 1990 discuss meteorology near Endicott and the surrounding area (Hummer,
1990, 1991; Cover, 1991; and Walter, Horgan, and Cover, 1991, 1992).

.A.3. Oceanography

The Beaufort multiple-sale area lies within the Alaskan Beaufort Sea. The Alaskan Beaufort Sea extends
from Point Barrow to the Canadian border. For this discussion, the Beaufort Sea is divided into two main
areas: offshore, with water depths greater than 40 meters and nearshore, with water depths less than 40
meters.

lll.LA.3.a. Major Features and Water Depth

The Beaufort Sea multiple-sale area includes the continental shelf, slope, and rise of the Alaskan Beaufort
Sea. shows the major physiographic and bathymetric features within the sale area. Water depths
within the sale area range from about 1 meter (approximately 3 feet) to more than 1,500 meters (4,921
feet). The major Beaufort Sea features are the barrier islands and shoals, the shelf, slope, rise, and abyssal
plain. Shoals rise 5-10 meters (16-33 feet) above the surrounding seafloor and are found in water depths of
10-20 meters (33-65 feet). The barrier islands are low-lying features that move with time. These barrier
islands are washed over in large storms. Islands in the Arctic exhibit characteristics of both the wave-
dominated and mixed-energy types identified by Hayes (1976). Like typical wave-dominated barrier
islands, most islands in the Arctic are narrow (less than 250 meters) and have low elevations (less than 2
meters). However, islands in the Arctic tend to be shorter (average less than 5 kilometers) than most wave-
dominated islands (15-25 kilometers) (Stutz, Trembainis, and Pilkey, 1999). The shelf varies in width
between Barrow and Canada. The major canyon is the Barrow Canyon just northeast of Barrow. The slope
has water depths averaging from 60 (197 feet) to 1,500 meters (4,921 feet).

l.A.3.b. Offshore

The offshore is influenced primarily by the large-scale arctic circulation, which is driven by the large-scale
atmospheric-pressure fields.

.LA.3.b(1) Circulation and Currents

Within the Beaufort multiple-sale area, the large-scale shelf and slope surface-water circulation is
dominated by the Beaufort Gyre, which moves water to the west in a clockwise motion at a mean rate of
about 5-10 centimeters per second (Map 5)] Below the surface waters, on the slope, the Beaufort
Undercurrent moves to the east with frequent reversals to the west (Coachman and Barnes, 1961, Aagaard
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et al., 1989). The Beaufort Undercurrent is part of a larger cyclonic circulation transporting Atlantic Water
to the Canadian Basin. Long-term mean speeds of the undercurrent are about 5-10 centimeters per second,
but daily mean values may be 10-times greater.

The Alaska Coastal Current flows northeastward along the Chukchi Sea coast at approximately 5
centimeters per second and drains into the Barrow Canyon (Johnson, 1989; Weingartner et al., 1998).
Barrow Canyon mean currents range from 14-23 centimeters per second, with maximum current speeds of
approximately 100 centimeters per second (Weingartner et al., 1998). Flow reversals occur in Barrow
Canyon with upwelling. These reversals are tied to the pressure gradient associated with the variable
longshore current (Johnson, 1989; Aagaard and Roach, 1990).

lI.LA.3.b(2) Temperature and Salinity

The subsurface water extends from near the surface to the bottom between the 40-to-50- and 2,500-meter
isobaths and contains two watermasses from the Bering Sea (Mountain, 1974). The Alaska Coastal Water
forms in the nearshore environments of the Bering and Chukchi seas from warm, low-salinity runoff and
warmed Bering Sea Water. The Bering Sea Water is colder and more saline than the Alaska Coastal Water.
Near Barrow, the Alaska Coastal Water has temperatures of 5-10° Celsius and salinities that generally are
less than 31.5 parts per thousand; the Bering Sea Water temperatures are near 0° Celsius and have salinities
of 32.2-33 parts per thousand (Lewbel and Gallaway, 1984). The Alaska Coastal Water mixes rapidly with
the surface water in the Beaufort Sea and is not clearly identifiable east of Prudhoe Bay. The Bering Sea
Water is traced as far east as Barter Island.

The data from conductivity, temperature, and density logs show a relatively constant salinity of
approximately 33.1 parts per thousand along the Alaskan Beaufort Slope at about 120 meters east of 152°
W. longitude (Okkonen and Stockwell, 2001). Temperatures range between -1.7° and -1.3° Celsius and
generally are higher by about 0.1° Celsius west of 152° W. longitude than to the east (Okkonen and
Stockwell, 2001). Pickart (2001) shows that this cold subsurface watermass is relatively stable seaward of
the upper slope.

l.A.3.c. Nearshore

The nearshore is landward of the 40-meter water-depth line. This region is influenced primarily by the
wind. Other influences include river discharge, ice melt, bathymetry, and how the coast is aligned.

LA.3.c(1) General Seasonal Cycles

In the early summer (mid-June to mid-July), the ice melts, and rivers break up and overflow the frozen
ocean. Open water occurs next to the river deltas and is mostly river water and ice meltwater (Niedoroda
and Colonell, 1991). This water is brackish, meaning a mixture of fresh- and saltwater. Cold marine water
lies adjacent to or below this surface layer (Colonell and Niedoroda, 1988). Due to the large density
difference between the water layers and the greater-than-50% ice cover, there is little mixing of the fresh-
and marine-water layers by the wind (Colonell and Niedoroda, 1988; Envirosphere, 1988b; LaBelle et al.,
1983).

By midsummer (mid-July to mid-August), the open-water area becomes large enough for the wind to mix
and circulate the water. The nearshore brackish water mixes to form a coastal watermass with a range of
intermediate temperatures and salinity whose distribution is determined primarily by the wind.

By late summer, freshwater discharge generally is low, and air temperatures fall. The water becomes
marine and fairly uniform throughout the nearshore and offshore regions. The open-water area becomes
the largest for the season.

In October, landfast ice and offshore sea ice begin forming. By November, sea ice covers most of the area.
Through the winter, water temperatures decrease and ice continues to form. Joseph Nukapigak stated:
“...in the Arctic, nine months out of the year...we have sea ice” (Nukapigak, as cited in USDOI, MMS,
1995a).
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lILA.3.¢c(2) General Circulation

There are two distinct periods[] open water and ice covered[] for nearshore circulation. The open-water
circulation depends mostly on the wind, and the wind’s direction is more important than its speed (Short et
al., 1990). |Ma§ 5|shows that the generalized nearshore circulation is variable and depends on the winds
direction. The wind’s direction and how often it changes direction control the direction of surface currents,
how long watermasses remain, and the amount of mixing between different watermasses. Thomas
Napageak stated: “... they both work together, the current and the wind” (Napageak, as cited in Dames and
Moore, 1996b:7). Other controls on circulation include river discharge, icemelt, bathymetry, and the
configuration of the coastline. The water circulation below the mixed layer appears to be driven primarily
by ocean circulation rather than the winds (Aagaard, Pease, and Salo, 1988).

The two dominant wind directions are northeast and southwest (Morehead et al., 1992). Under easterly
winds, water moves to the west. Under westerly winds, common in the fall and winter, surface water
moves to the east. The mean surface-current direction year-round is to the west and parallels the
bathymetry. The nearshore surface water responds quickly, within 1-3 hours, to changes in the wind
direction from sustained easterly (or westerly) to sustained westerly (or easterly) (Hanzlick, Short, and
Hachmeister, 1990; Segar, 1990). Vincent Nageak stated: “Foggy Island is always the place to go when
strong winds start from the west because the water is shallow there. The current is always to the east”
(Nageak, as cited in Shapiro and Metzner, 1979).

In addition to the water’s eastward or westward motion, water also moves toward the shore or away from
the shore. Under easterly winds, some water moves from onshore to offshore. This circulation pattern
causes the gradual removal of warm, brackish water from the nearshore and replaces it with colder, more
salty (marine) water. Under westerly winds, some water moves from offshore to onshore. This circulation
pattern causes the accumulation of warm, less saline water along the coast and the depression of cold,
saline marine water.

The West Dock and Endicott causeways are manmade structures that act as barriers affecting the
circulation and mixing of watermasses in the nearshore Beaufort Sea near Prudhoe Bay. Fechhelm et al.
(2001) report that recent causeway breaches at West Dock mitigate differences in cross-causeway
temperature and salinity observations during the open-water season. The breaches at the Endicott
causeway had no observable effect.

In contrast to the open-water season, the landfast ice in the nearshore areas insulates the water from the
effects of the winds. The circulation pattern is influenced by storms and brine drainage (Weingartner and
Okkonen (2001).

.LA.3.¢(3) Currents

During the open-water season, currents on the inner shelf range from zero to more than 68 centimeters per
second during the open-water season (Woodward-Clyde Consultants, 1998). The highest speeds occur in
the summer and fall (Weingartner and Okkonen, 2001). Between mid-October through June, current
speeds seldom exceeded 10 centimeters per second. The currents are relatively weak, but there are events
of several days’ duration when current speeds averaged about 10 centimeters per second at all locations
(Weingartner and Okkonen, 2001).

Archie Ahkiviana stated that the currents are very strong around Tern Island (Alaska Eskimo Whaling
Commission, 2001). Mr. Tukle states: “With regards to Liberty, with the ocean currents that I’ve observed
between Kaktovik, Barrow, and Nuigsut, that Liberty Project that you guys are on is one of the strongest
currents I ever seen on a slope between here and Barter Island.” (Tukle, as cited in USDOI, MMS, Alaska
OCS Region, 2001a). Mr. Tukle also states: “Right between Narwhal, that’s north of this Liberty Project,
right on the left side of Narwhal, that’s the strongest current I ever seen between her and Kaktovik. And
it’s directly in between—almost in between Cross Island and Narwhal. It’s every—it’s there every single
year” (Tukle, as cited in USDOI, MMS, Alaska OCS Region, 2001a).

lll.LA.3.c(4) Temperature and Salinity

The nearshore area exhibits a wide range of temperatures and salinities based on a generalized open-water
pattern. The nearshore is made up of freshwater, marine water, and a mixture of both. The main factors
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determining the waters’ characteristics are the wind, freshwater runoff, and sea ice. During early summer,
the rivers overflood and the sea ice begins breaking up. The areas adjacent to the coast are warm and
relatively fresh. These warm and freshwaters are underlain by marine waters resulting in a stratified water
column. Storm events serve to mix the water column, which results in an unstratified water column that is
mixed from the surface to the bottom.

During the winter the water column generally is unstratified and fairly uniform. Temperature decreases
rapidly from late September through mid-October (Weingartner and Okkonen, 2001). It remains at the
freezing point about -1.7° Celsius until June. Salinities are approximately 28-32 parts per thousand before
the landfast ice develops. By January, salinities range from 24-35 parts per thousand (Weingartner and
Okkonen, 2001).

lILA.3.¢c(5) Tides and Storm Surges

The semidiurnal tidal range is 6-10 centimeters in the Beaufort Sea (Matthews, 1980; Kowalik and
Matthews, 1982; Morehead et al., 1992). Tidal currents generally are weak, about 4 centimeters per second
(Kowalik and Proshutinsky, 1994). The level of the water changes constantly in response to the wind.
Positive tidal surges occur with strong westerly winds, while negative surges occur with strong easterly
winds. Roxy Ekowana stated: “Such a strong west wind...and I found out that it was also high tide”
(Ekowana as cited in North Slope Borough, Commission on History and Culture, 1980:115). In a Northstar
public meeting, Thomas Napageak relayed knowledge of the interaction between wind and water levels:
“...you don’t get...high tides [storm surges] on a northeast wind.... But when we’ve got the southwesterly
wind, that’s when the tide [water level] comes up.” (Napageak, as cited in Dames and Moore, 1996b:7).
Frank Long, Jr., described how a rising tide or storm surge can force water over the top of sea ice and flood
river drainages: “If there’s enough water that comes in, it’ll bring the ice up, plus water will be
flowing...up over the edge.” (Long, as cited in Dames and Moore, 1996b:8). An example of a negative
storm surge also was observed by Nuiqsut whaling captains who reported that in 1977, the water drained
out of a bay near Oliktok Point and then came back in (Dames and Moore, 1996b:3).

1l.A.3.¢(6) Stream and River Discharge

Hydrologic data for the North Slope are sparse (Brabets, 1996). |Tables III.A-3 and A-4f show the known
flow characteristics of North Slope streams and rivers that drain into the Beaufort Sea. The available data
show that all streams and rivers share somewhat unique flow characteristics. Flow generally is nonexistent
or at least unmeasurable through most of the winter. Stream flow begins in late May or early June as a
rapid flood event termed “breakup” that, combined with ice and snow damming, can inundate extremely
large areas in a matter of days. More that half of the annual discharge for a stream can occur during a
period of several days to a few weeks (Sloan, 1987). Most streams continue to flow throughout the
summer but at relatively low discharges. Runoff is confined to the upper organic layer of soil, as the
mineral soils are saturated and frozen at depths greater than 2-3 feet (Hinzman, Kane, and Everett, 1993).
Rainstorms can produce increases in stream flow, but they seldom are sufficient to cause flooding. Stream
flow ceases at most streams shortly after freezeup in September.

l.A.3.d. Changes in the Arctic

We do not know to what extent the recent chances in the Arctic are cyclic, whether they represent a trend,
or if they are a modal shift (Morrison, Aagaard, and Steele, 2000). Widespread changes of temperature and
salinity occurred in the central Arctic Ocean water column during the first half of the 1990-1999 decade.
There were observations of widespread temperature increases in the Atlantic Water layer (Carmack et al.,
1995; McLaughlin et al., 1996; Morrison et al., 1998; Grotefendt et al., 1998). This appears related to an
increased temperature (Swift et al., 1998) and strength (Zhang et al., 1998) of the Atlantic inflow into the
Arctic Basin. This warming, in turn, was associated with cyclical, large-scale shifts in atmospheric forcing
(Proshutinsky and Johnson, 1997; Proshutinsky et al., 1999). Gunn and Muench (2001) report that the
pronounced warming of Atlantic Water had tapered off by 1998-1999. Determining whether this trend
persists depends on acquiring additional data. Additionally, the cold halocline layer, which insulates the
sea ice from the relatively warm Atlantic waters, appears to have retreated from the Eurasian Basin in
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recent years (Steele and Boyd, 1998). This has important consequences for ice/ocean-heat exchange and
ice-growth rates. The cause of the modified halocline layer likely is related to a diversion of Russian river
runoff caused by atmospheric circulation anomalies.

.A.4. Sealce

Sea ice is frozen ocean water with the salt leached out. The Beaufort multiple-sale area is covered by

sea ice for three-quarters of the year from October until June. Sea ice has a large seasonal cycle, reaching a
maximum extent in March and a minimum in September. The formation of sea ice has important
influences on the transfer of energy and matter between the ocean and atmosphere. It insulates the ocean
from the freezing air and the blowing wind.

There are three major forms of sea ice in the Beaufort multiple-sale area: landfast ice, which is attached to
the shore, is relatively immobile, and extends to variable distances offshore; stamukhi ice; and pack ice,
which includes first year and multiyear ice, moves under the influence of winds and currents.

l1l.A.4.a. Seasonal Generalities

There are wide-ranging spatial and temporal variations in the Beaufort multiple-sale area; however, during
an “average year,” there is a general pattern.

e September when shore ice forms; the river deltas freeze; and frazil, brash, and grease ice form
within bays and near the coast.

e Mid-October when smooth, first-year ice forms within bays and near the coast. Thomas Napageak
remarked: “...The critical months [for ice formation] are October, November, and December”
(Napageak, as cited in Dames and Moore, 1996b:7).

*  November through May when the sea ice covers more than 97% of the Beaufort multiple-sale
area.

e Late May when rivers flood over the nearshore sea ice.

¢ Early June when the river floodwaters drain from the surface of the sea ice. Sarah Kunaknana
stated: “In June and July when the ice is rotting in the little bays along the coast” (Kunaknana, as
cited in Shapiro and Metzner, 1979).

¢ Early to mid-July when floating and grounded landfast ice breakup. The areas of open water with
few icefloes expand along the coast and away from the shore, and pack ice migrates seaward.
Vincent Nageak states: “The ice all along the coast on the mainland side of these islands rots
early...” (Nageak, as cited in North Slope Borough, Commission on History and Culture, 1980).
Samuel Kunaknana stated: “The ice goes completely out after July 4 around the Colville”
(Kunaknana, as cited in Shapiro and Metzner, 1979).

l1l.A.4.b. Landfast Ice

Landfast ice usually is reformed yearly, although it can contain floes of multiyear pack ice. The two types
of landfast ice are bottomfast and floating. Bottomfast ice is frozen to the bottom out to a depth of about

2 meters. The remaining ice is floating. By late winter, first-year sea ice in the landfast-ice zone is about 2
meters thick. The landfast-ice zone extends from the shore out to the zone of grounded ice ridges. These
ice ridges initially form in about 8-15 meters of water, but by late winter they may extend beyond the 20-
meter isobath. shows the monthly progression of landfast ice throughout the Arctic winter.

The nearshore landfast ice generally is smooth. Etta Ekolook stated: “The ice inside the barrier islands is
smooth and remains so until it thaws out in the spring time” (Ekolook, as cited in North Slope Borough,
Commission on History and Culture, 1980). Tidal cracks form within the ice sheet. Bruce Nukapigak
states:
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When it’s high tide these cracks [tidal crack] usually widen and close or even jam up when the tide
goes down.... There is this type of crack on both sides of McClure Islands out from the mainland
to the ocean (Nukapigak, as cited by Shapiro and Metzner, 1979).

The onshore movement of sea ice in the landfast-ice zone is a relatively common event that generates
pileups and rideups along the coast and on offshore barrier islands. The onshore pileups often extend up to
20 meters inland from the shoreline over both gently sloping terrain and up onto steep coastal bluffs. Ice
rideup, in which the whole ice sheet slides relatively unbroken over the ground surface for more than 50
meters, do not happen often; rideups beyond 100 meters are rare. The landfast ice may move several
hundred meters during early winter. Shapiro and Metzner (1979), in an article on extending the
observations through oral histories, reference ice motion between Narwhal Island and the coast during a
storm in November or December of 1924. Bruce Nukapigak stated: “At the same time these westerly
winds cause movements in the ice between the barrier island and the mainland. But this is in the fall before
it gets really thick” (Nukapigak, as cited in Shapiro and Metzner, 1979). Otis Akivgak recalled: “Even the
shoreside ice piled up so high [on Pole Island] that it was hard to drive our dog team on it” (Akivgak, as
cited in North Slope Borough, Commission on History and Culture, 1980).

Fast ice in later winter usually moves tens of meters but may move up to several hundred meters.
Deformations take the form of pileups and rideups on the coastal and island beaches and rubble fields and
small ridges offshore. As the winter progresses, extensive deformation within the landfast-ice zone
decreases, as the ice in the landfast zone thickens, strengthens, and becomes more resistant to deformation.
Elija Kakinya stated: “Right around Flaxman Island, on the lagoon side, that is behind the barrier islands,
inward to the inland, after the ice formed and freezed it never moved or any disturbance that I can recall in
that area” (Kakinya, as cited in Shapiro and Metzner, 1979). Jeannie Ahkivgak stated: “The ice between
the barrier islands and the mainland doesn’t pile up too much. Sometimes there would be small pressure
ridges in there” (Ahkivgak, as cited in North Slope Borough, Commission on History and Culture, 1980).

In the early 1970’s, Archie Brower recalled that:

A few years ago I was traveling along the coast at Bullen Point, which is inside Maguire Island
west of Flaxman Island. I saw how a garage that was about 30 feet above the water line on the
coast had been destroyed by ice. I was traveling in late May, but the ice was so covered with old
snow that I believe that it must have destroyed the garage in February or March of that year. Ice
had piled up or near the garage from about ten feet high from the surface of the ground (Brower,
as cited in North Slope Borough, Commission on History and Culture, 1980).

Herman Aishana also commented on the same event

The other thing I’ve seen, and this was inside the Barrier Islands, over at Camden Bay — not
Camden Bay, but at Bullen Point, that old DEW Line site over there — I saw that building over
there demolished by ice piling up; and the garage over there [was also demolished]. Piled right
into it, year. It was quite a ways off shore. It was about 100 yards or so [offshore].... And the
[building] was sitting about, oh, maybe a little over ten feet above sea lever. It’s amazing. Yeah it
didn’t wipe out the whole building, but it really made a mess out of it; it was a metal building
(Aishana, as cited in Kruse et al., 1983a).

During public hearings, the local residents of Nuigsut and Kaktovik have described numerous incidents
where the ice has come onshore and has come up over cliffs as high as 20-40 feet. Mr. Isaak Akootchook
of Kaktovik stated that: “...the current is pretty strong. It can push (ice) all the way (up on) the shore,
about 20 to 30 feet high. But we haven’t seen this (for) about 50 years now.” During the BF Public
Hearing in Nuigsuit, Mr. Neil Allen wrote:

I have seen how strong the ice can be. In 1929 or 1930 I was living with my brother. In
December, just before Christmas a very strong west wind came up. When the weather cleared, we
went over to Icy Reef and we saw that the ice had pushed up on the island. My brother measured
how thick the ice was. It was as thick as the length of the pole he carried which was 5-1/2 feet
long. That thick sheet of ice had pushed over the island. In those days the island was about 20
feet high and 200 feet wide (USDOI, MMS, 1979a).

Mr. Phillip Tikluk of Kaktovik stated during the BF public hearings:
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But they don’t know how strong the ice movements are. I have seen the ocean when it piles up
and when it moves. With a little help of wind I have seen here in Barter Island when it piles up
and when it hit the beach. We have a cliff out here which is maybe thirty or forty feet high and
during the month of June if I remember right the ice moved and that ice maybe five to six feet
thick climbs up over the cliff that’s how strong it is. The ice five feet or six feet thick right on top
of the thirty or forty foot cliff. I have seen the ice move right across from the ocean side to the
lagoon, blocking the airport road. The ice starts to move, it doesn’t stop at anything (USDOI,
MMS 1979b).

ll.A.4.c. Stamukhi Ice Zone

Seaward of the landfast-ice zone is the stamukhi, or shear, zone. This is a region of dynamic interaction
between the relatively stable ice of the landfast-ice zone and the mobile ice of the pack-ice zone. Large
pressure ridges and rubble fields occur between the moving pack ice and the stationary fast ice. When
winds drive pack ice into fast ice, or grind it up against the fast ice laterally along the edge, pressure ridges
are formed. These ridges will reach depths of 25 meters and act as sea anchors for the adjacent fast ice.
The shear ice zone also contains many leads. When offshore winds carry loose ice away from consolidated
ice, there is a large lead that forms between the edge of the fast ice and the shear ice. This phenomenon is
common in the Beaufort Sea.

In the Beaufort Sea, the most ridging occurs in waters that are 15-45 meters deep. As shown i ‘ one
of the characteristics of the stamukhi zone is that some portions of the ice are grounded on the seafloor.
The outer edge of the stamukhi zone advances seaward during the ice season.

During the BF Public Hearings in Nuiqgsut, Mrs. Bessie Ericklook describes what happens when a pressure
ridge meets a barrier island:

I have seen how a sodhouse was covered up by a pressure ridge in the wintertime. The wind was
so strong that it covered one end of this island. The ice is very dangerous and unpredictable in
Oct./Nov. During one December on one of the islands, another sodhouse was completely covered
by pressure ridge. The ice had cracked and the ice turbulent and it took two of Tookak’s kids.
Another movement and his wife was taken away. You cannot talk of the ice so easily. You
cannot control nature, the wind. The wind is the greatest factor (USDOI, MMS, 1979a).

l.A.4.d. Pack-lce Zone

The pack-ice zone lies seaward of the stamukhi zone and includes first-year ice, multiyear undeformed and
deformed ice, and ice islands. The first-year ice that forms in the fractures, leads, and polynyas (large areas
of open water) within the pack-ice zone varies in thickness from a few centimeters to more than a meter.
Multiyear ice is defined as ice that has survived one or more melt seasons; undeformed multiyear ice is
believed to reach a steady-state thickness of 3-5 meters. Undeformed ice floes with diameters greater than
500 meters occupy about 60% of the pack-ice zone; some floes may have diameters up to 10 kilometers.

Ridges are a prominent indicator of deformed ice. The height of most ridges appears to be about 1-2
meters; ridge heights up to 6.4 meters have been observed. The relationship between ridge-sail height and
keel depths suggests a sail-to-keel ratio of about 1:4.5 for first-year ice ridges and 1:3.3 for multiyear
ridges. Multiyear composite maps of major ridges indicate that (1) in the nearshore region, there is a
pronounced increase in ridge density in the vicinity of shoals and large promontories; (2) massive ridges
occur shoreward of the 20-meter isobath; and (3) in the eastern Beaufort Sea 30-40 kilometers from the
coast, there is an increase in ridging from east to west.

Movement of the floating ice is controlled by atmospheric systems and oceanographic circulation. During
the winter, movement in the pack-ice zone of the Beaufort Sea generally is small and tends to occur with
strong winds of several days’ duration. The long-term direction of ice movement is from east to west in
response to the Beaufort Gyre; however, there may be short-term perturbations from the general trend due
to the passage of low- and high-pressure weather systems across the Arctic. The velocity of the pack ice
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has been variously reported as having (1) a mean annual net drift of 1.4-4.8 kilometers per day and (2) an
actual rate of 2.2-7.4 kilometers per day, with extreme events up to 32 kilometers per day. East and
northeast winds drive the ice offshore; westerly winds move the ice onshore.

During the hearing in Barrow on the Beaufort Sea multiple sales, Mr. Hopson spoke:

You know, like anybody else, I spent a total of 11 years in the Arctic Ocean, the — six of the 11
years, I spent six years floating around. I passed by that area three times coming in from the
Barter Island, you know, on the — that other side going to there, you know, and the further north
you go is not too bad, but, you know, the further closer you get to the mainland, you're going to
pressure cooking (ph), the inside ice is so big that you just — momentum keep going there, you
know, it just pushes you right out. And this island that [ was in was four and a half miles wide,
eight and a half miles longs, 115 feet thick, you know, it’s part of a glacier from by Osmere, by
Greenland, and when we got close, within 200 (ph) miles, we started moving, you know, 15 miles
on a good, windy day. Fifteen miles, three knots, sometimes we just sit there. But it’s kind of
vicious, you know, but people need to do study before they start putting out leases, especially in
the, you know, 30, 40 miles. You know, that’s vicious (USDOI, MMS, Alaska OCS Region,
2002b).

lll.LA4.e. Leads and Open-Water Areas

Data obtained from aerial and satellite remote sensing show that leads and open-water areas form within
the pack-ice zone. Southwesterly storms cause leads to form in the Beaufort Sea.

Along the western Alaskan coast between Point Hope and Point Barrow, there often is a band of open water
seaward of the landfast-ice zone during winter and spring. This opening is at some times a well-defined
lead and at other times a series of openings in the sea ice, or polynyas. Between February and April, the
average width is less than 1 kilometers (the extreme widths range from a few kilometers in February to 20
kilometers in April) and is open about 50% of the time. The Chukchi open-water system appears to be the
result of the general westward motion seen in the Beaufort Gyre. Also, there appears to be a positive
correlation between the average ice motion away from the coast and the mean wind direction, which is
from the northeast for all months except July (Stringer and Groves, 1991).

lH.A.4.f. Summer Ice Conditions

By the middle of July, much of the fast ice inside the 10-meter isobath has melted; and there has been some
movement of the ice. After the first openings and ice movement from late May to early June, the areas of
open water with few icefloes expand along the coast and away from the shore, and there is a seaward
migration of the pack ice. The concentration of icefloes generally increases seaward. During summer,
winds from the east and northeast are common. These winds drive the ice offshore; westerly winds move
the ice onshore. Elijah Kakinya noted: “In some years when the ice goes out in spring, it isn’t visible in
summer. Some years the ice goes out and comes back and is visible, and hangs around all summer months”
(Kakinya, as cited in North Slope Borough, Commission on History and Culture, 1980). Elijah Kakinya
stated: “In summer months, when there is a westerly wind, you can see ice from shore. But when the wind
is blowing from northeasterly, the ice always goes out...you can’t see any ice from shore” (Kakinya, as
cited in North Slope Borough, Commission on History and Culture, 1980:152). Vincent Nageak stated
“...but in summer, huge ice chunks can pass the islands into Prudhoe Bay when the wind is from the west”
(Nageak, as cited in North Slope Borough, Commission on History and Culture, 1980).

lll.LA4.g. Changes in Arctic Sea Ice

The analysis of longer-term data sets and modeling indicate substantial reductions in both the extent and
thickness of the arctic sea-ice cover during the past 20-40 years (Maslanki, Serreze, and Barry, 1996;
Cavalieri et al., 1997; Rothrock et al., 1999; Vinnikov et al., 1999).
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The extent of arctic sea ice (the area of ocean covered by ice), as observed mainly by satellite, has
decreased at a rate of about 3% per decade since the 1970°s (Parkinson et al., 1999; Johannessen et al.,
1999). Within Canadian arctic waters, a similar rate of decrease has been observed over the period 1969-
2000. The arctic sea-ice cover shows decadal oscillations superimposed on the decreasing trend after 1960
(Dresser, Walsh, and Timlin, 2000; Wang and Ikeda, 2000).

Comparison of sea-ice draft data acquired on submarine cruises between 1993 and 1997, with similar data
acquired between 1958 and 1976, indicates that the mean ice draft at the end of the melt season has
decreased by about 1.3 meters in most of the deepwater portion of the Arctic Ocean, from 3.1 meters in
1958-1976 to 1.8 meters in the 1990°s. The decrease is greater in the central and eastern Arctic than in the
Beaufort and Chukchi seas. Preliminary evidence is that the ice cover has continued to become thinner in
some regions during the 1990°s (Rothrock, Yu, and Maykut, 1999). The average thinning of the ice
appears to be the result of both the diminished fraction of multiyear ice and the relative thinning of all ice
categories.

lLA.5. Chemical Oceanography and Water Quality

Water’s physical and chemical characteristics determine the quality of the marine aquatic environment.
The constituents of the water mainly are composed of naturally occurring substances at nontoxic
concentrations. However, the constituents may include manmade substances and a few naturally occurring
ones at toxic concentrations—pollutants.

ll.A.5.a. Pollutants

The principal sources of pollutants entering the marine environment in general include discharges from
industrial activities (petroleum industry) and accidental spills or discharges of crude or refined petroleum
and other substances. Because of limited municipal and industrial activity around the Arctic Ocean coast,
most pollutants occur at low levels in the Arctic. The rivers (Colville, Kuparuk, Sagavanirktok, and
Canning) that flow into the Alaskan Beaufort Sea remain relatively unpolluted by human activities, but
carry into the marine environment sediment particles (fine enough to be suspended) with trace metals and
hydrocarbons. Winds and drifting sea ice may play a role in the long-range redistribution of pollutants in
the Arctic Ocean. The broad arctic distribution of pollutants is described in a report by the Arctic
Monitoring and Assessment Program (1997) entitled Arctic Pollution Issues: A State of the Arctic
Environmental Report.

The information on chemical oceanography, water quality, and pollutants in the Sale 170 final EIS and
Liberty final EIS (USDOI, MMS, 1998; USDOI, MMS, Alaska OCS Region, 2002a) are summarized
herein and incorporated by reference. The descriptions are augmented by the following additional
information on hydrocarbons, trace metals, and turbidity. Information on other pollutants, including
dissolved oxygen and hydrogen-ion concentration (pH/acidity/alkalinity) is summarized in the Liberty final
EIS (USDOI, MMS, Alaska OCS Region, 2002a).

llLA.5.a(1) Hydrocarbons

Crude oil is composed mainly of hydrogen and carbon with minor amounts of sulfur, nitrogen, and oxygen;
heavy metals such as vanadium also may be present. These elements form a variety of hydrocarbon
compounds. Crude oil and coal are complex mixtures of saturated, polynuclear aromatic and other
hydrocarbons. Saturated hydrocarbons, paraffins, and naphthenes, are the most common constituents of
crude oil.

The hydrocarbons analyzed in the Beaufort Sea sediments included total resolved and unresolved saturated
hydrocarbons (n-C9 through n-C40), polynuclear aromatic hydrocarbons, and triterpanes. Polynuclear
aromatic hydrocarbons are composed of organic compounds from fossil fuels (coal and petroleum),
biogenic processes, and pyrogenic or combustion sources. Pyrogenic sources include incomplete
combustion of fossil fuels (internal combustion engine), other organic matter such as wood (forest fires) or
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trash, and volcanic activity. Pyrogenic polynuclear aromatic hydrocarbons are found in the atmosphere and
widespread environmental contaminants. Triterpanes are derived from petroleum or biogenic sources.

Hydrocarbons concentrations in the Alaskan Beaufort Sea were sampled as part of the Beaufort Sea
Monitoring Program, and have been analyzed by Shaw et al.; their analyses are summarized in the Liberty
final EIS (Shaw et al. as cited in USDOI, MMS, Alaska OCS Region, 2002a). The EIS points out that there
is no evidence that the hydrocarbon concentrations in Beaufort Sea sediments are derived from oil-industry
activities. The following is some recent additional information from recent studies, including an MMS
project called the Arctic Nearshore Impact Monitoring in the Development Area (ANIMIDA).

lll.A.5.a(1)(a) Total Organic Carbon

Total organic carbon content of the sediments that were sampled in 1999 as part of the ANIMIDA Program
ranged from 0.01% in the sandy sediment near the Northstar Island to 3.42% in the mud-rich sediment near
the nearshore (Boehm et al., 2001). The mean concentration was 0.62%. Total organic content in these
samples is typical of arctic shelf sediment. The variation in the total organic content of the surficial
sediments is related to grain size.

lll.A.5.a(1)(b) Saturated Hydrocarbons

For most Beaufort Sea stations, the total saturated hydrocarbon concentrations are low, ranging from 0.21-
16 milligrams per kilogram (Boehm et al., 2001). These hydrocarbons are a mixture of terrestrial plant
waxes with lower levels of petroleum hydrocarbons.

Samples of river sediments and peat have total saturated hydrocarbon values of 5.8-36 milligrams per
kilogram and 21-32 milligrams per kilogram, respectively. Sediments were sampled in the Colville,
Kuparuk, and Sagavanirktok rivers. Peat samples came from areas along the Colville and Kuparuk rivers.
The compositions of saturated hydrocarbons in the river and peat samples were similar to the composition
in Beaufort Sea surficial sediments. This similarity indicates a common source of saturated hydrocarbons
for river sediments and nearshore surficial sediments.

The highest total saturated hydrocarbon value, 50 milligrams per kilogram, for this suite of samples was
found at the station west of West Dock in Prudhoe Bay (Boehm et al., 2001). The sample from this station
contained high concentrations of metals and indicated contamination from an anthropogenic source.

lll.A.5.a(1)(c) Polynuclear Aromatic Hydrocarbons

Polynuclear aromatic hydrocarbon levels are within the range of values reported from previous studies in
the Beaufort Sea and other areas (Boehm et al., 2001). The polynuclear aromatic hydrocarbons in most of
the sediment samples were derived from petrogenic/fossil fuel (petroleum and coal), biogenic (perylene),
and pyrogenic sources.

The station located west of West Dock had the highest polynuclear aromatic hydrocarbon concentration,
2,700 microgram per kilogram. This site also had a higher concentration of a number of the trace metals
than did other sites. The high concentrations of polynuclear aromatic hydrocarbon indicate possible
hydrocarbon contamination. The source of this contamination is discussed later in this section, where the
triterpane components of the sediments are described.

Boehm et al. (2001) noted an increase in the ratios of pyrogenic to petrogenic polynuclear aromatic
hydrocarbons between the samples collected from the same stations in 1989 and 1999; the mean ratios were
0.038 in 1989 and 0.096 in 1999.

Total polynuclear aromatic hydrocarbon values for the station samples in 1999 are much lower than the
Effects Range-Low, 4,022 micrograms per kilogram (Long and Morgan, 1990); this includes the station
west of West Dock. Boehm et al. (2001) noted that polynuclear aromatic hydrocarbon concentrations in
the sediments sampled did exceed the Effects Range-Low for the 13 individual polynuclear aromatic
hydrocarbon compounds for which these values have been developed. Boehm et al. (2001) concluded that
the polynuclear aromatic hydrocarbon concentrations in the study area sediment are not likely to pose an
immediate ecological risk to marine organisms in the area.
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In 1997, Naidu et al (2001) sampled nearshore Beaufort Sea surface sediments to determine if there were
any significant changes in the concentrations of selected trace metals and hydrocarbons as the result of
ongoing oil and gas development between the Colville and Canning rivers. Of the 21 stations sampled, 20
were at the same locations occupied as part of the Beaufort Sea Monitoring Program that was mentioned in
the previous paragraphs.

The hydrocarbons in the sediments sampled in 1997 (Naidu et al., 2001) consist of a mixture of organic
matter of marine and terrestrial origin. The total saturated hydrocarbons range from about 201-12,498
nanograms per gram and are largely characteristic of biogenic sources. The low-molecular-weight
saturated hydrocarbons are derived mainly from marine sources, and the high-molecular-weight saturated
hydrocarbons come mainly from plant waxes in the coastal peats and possibly from coal residues. The
polynuclear aromatic hydrocarbon assemblages in the sediments are very similar to those observed in
coastal peats and river sediments. The concentrations of total polynuclear aromatic hydrocarbons range
from about 21-2,185 nanograms per gram.

lll.A.5.a(1)(d) Other hydrocarbons

The surface samples also were analyzed for pesticides, polychlorinated biphenyls (PCB’s), semivolatile
organic compounds, and selected volatile organic compounds. The presence of these substances either
could not be detected, which occurred for the majority of the samples, or their concentrations were within a
low range that was influenced by the detection method and the amounts were presented as estimates.

llLA.5.a(2) Trace Metals

Beaufort Sea trace metals were sampled as part of the Beaufort Sea Monitoring Program. The samples
were analyzed by Boehm, and the results are summarized in the Liberty final EIS (USDOI, MMS, Alaska
OCS Region, 2002a). The following is some recent additional information.

Beaufort Sea sediments were sampled in August 1999 as part of the ANIMIDA Program and analyzed for
trace metals (Boehm et al., 2001). The sampling program included 15 stations that were part of the
Beaufort Sea Monitoring Program. Six of the stations were in the southeastern portion of Stefansson
Sound, five stations were located near the site of the Northstar development project; and four stations were
located between the two areas. In addition, samples were collected at 12 new stations in Stefansson Sound
and 15 new stations around the Northstar Island.

The concentrations of the metals in the marine sediments are comparable to the concentrations of those
metals that have been analyzed in the past. Also, all the concentrations are below known Effects Range-
Median concentrations, and most are below known Effects Range-Low concentrations.

Naturally occurring levels of trace metals in the surface sediments vary with sediment grain size, organic
carbon content, and mineralogy (Boehm et al., 2001). In general, sediments consisting mainly of fine-
grained (silt- and clay-size) particles contain more organic carbon and trace metals than sediments in which
sand-, gravel-, and larger-size particles predominate. Compared to coarser grain particles, fine-grain
particles have a larger active surface area available for adsorption of matter containing organic material or
trace metals. Aluminum, or iron, can be used to normalize other metal values to offset variations caused by
differences in grain size, organic carbon content, or mineralogy (Boehm et al., 2001). Aluminum is rarely
introduced into the environment by anthropogenic process.

Normalizing metal concentrations with aluminum can be done to indicate possible contamination from past
events or to identify potential sources of contamination and contaminated sites in the future. This
technique was used by Boehm et al. (2001) to indicate possible contamination of marine sediments in the
Beaufort Sea.

Normalizing barium concentrations with aluminum provides an example of this technique (Boehm et al.,
2001). Barium is found in the earth’s continental crust in relatively high concentrations (the average is 584
micrograms per gram) (Wedepohl, 1995, as reported in Boehm et al., 2001); by comparison, the average
concentration of copper in the continental crust is 25 micrograms per gram. Concentrations of barium in
the 1999 sediment samples ranged from 173-753 micrograms per gram; copper concentrations ranged from
4.0-46.9 micrograms per gram. Barium is a component of the naturally occurring mineral barite, and this
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compound is used in drilling muds. In the past, drilling muds have been discharged into the Beaufort Sea
and could be discharged accidentally in the future.

Boehm et al. (2001) normalized other metal concentration with aluminum. Plots for aluminum versus both
chromium and vanadium did not show any discernible anthropogenic inputs of these metals. Plots for
aluminum versus copper, lead, cadmium, silver, arsenic, antimony, nickel, mercury, and cobalt showed
anomalous values for these metals at a station located about 1.5 kilometers west of West Dock in Prudhoe
Bay. Compared to all the stations sampled in 1999, the station near West Dock had the highest
concentrations for all these metals except antimony. This site is near an area of high construction and
development activity. The sediment from this site also had higher total saturated hydrocarbon and
polynuclear aromatic hydrocarbon concentrations than any other site sampled.

One way to evaluate potential trace-metal contamination in sediments, and possible effects on biota, is to
compare the sediment values with Effects Range-Low and Effects Range-Median values developed by
Long and Morgan (1990) for sediment-sorbed contaminants. All the metal concentrations in the sample
from the site west of West Dock, except for nickel and mercury, are below the Effects Range-Low for the
respective metals; the concentrations for nickel and mercury were below the Effects Range-Median.

As previously noted, Naidu et al. (2001) sampled nearshore Beaufort Sea surface sediments to determine if
there were any significant changes in the concentrations of selected trace metals as the result of ongoing oil
and gas development between the Colville and Canning rivers. Of the 21 stations sampled, 20 were at the
same locations occupied as part of the Beaufort Sea Monitoring Program that was mentioned in the
previous paragraphs. The concentrations of the trace metals in the sediments sampled in 1997 (Naidu et al.,
2001) are similar to the concentrations observed by other studies. Naidu et al. (2001) noted the
concentrations of barium and vanadium were higher in the samples collected in 1997 compared to earlier
samples, but the reasons for the differences are unknown. The levels of barium and vanadium are below or
comparable to the values reported for unpolluted nearshore marine sediments (Naidu et al., 2001).

LA5.a(3)  Turbidity

Turbidity in the Beaufort Sea is very different during the summer open-water period as opposed to the
winter ice-covered period.

lll.A.5.a(3)(a) Summer - Open Water

Satellite imagery and data on suspended-particulate matter suggest that in general, turbid waters are
confined to waters less than 16 feet (5 meters) deep and do not extend seaward of the barrier islands.
Turbidity is caused by fine-grained particles suspended in the water column. These particles come from
rivers discharging into the marine environment, coastal erosion, and resuspension by wave action of
particles deposited on the seafloor. Seafloor sediments in Foggy Island Bay include a heterogeneous
mixture of fine sand-, silt-, and clay-size particles—particles less than 0.250 millimeter (0.01 inch) in
diameter. The turbidity resulting from the floods, along with other factors, block the light and measurably
reduce primary productivity of waters shallower than about 40 feet (12 meters).

In mid-June through early July, the shallow, inshore waters generally carry more suspended material,
because runoff from the rivers produces very high turbidity adjacent to the river mouths. Deltas at the
mouths of rivers indicate deposition of river-borne sediments. Total suspended solids in the Sagavanirktok
River channels in 1985 (mid-July through mid-September) ranged from 0.2-30.0 milligrams per liter (U.S.
Army Corps of Engineers, 1987). Maximum values corresponded to midseason river-discharge peaks
following large rainfall events in the Brooks Range. The highest levels of suspended particles in the
Sagavanirktok River discharge are found during breakup; values ranged from 63-314 milligrams per liter
for 1971-1976 (U.S. Army Corps of Engineers, 1993).

lll.A.5.a(3)(b) Winter - Ice Covered

In winter, the amount of suspended sediments under the sea ice ranged from 2.5-76.5 milligrams per liter in
the southeastern portion of Stefansson Sound (Montgomery Watson, 1997, 1998). Total suspended solids
in the water from beneath the ice in Gwydyr Bay ranged from 7,480-26,920 milligrams per liter and from
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off Stump Island ranged from nondetectable to 885 milligrams per liter (Montgomery Watson, 1996, as
reported in U.S. Army Corps of Engineers, 1998). Gwydyr Bay is located west of the Sagavanirktok River.

In April 2000, as part of the ANIMIDA project, the concentrations of suspended-particulate matter at
various depths in the water column under about 2 meters of ice were determined from water samples
collected from stations in the vicinity of the Endicott development island, the Northstar island
(development project), and in Foggy Island Bay (Boehm et al., 2001; Weingartner and Okkonen, 2001).
The amounts of suspended sediments in the water samples were determined by the same laboratory
methods. Total suspended-solids measurements ranged from 0.14-0.58 milligrams per liter; turbidity
measurements ranged from 0.15-0.70 nephelometric turbidity units (Boehm et al., 2001). These
concentration ranges were lower than the concentrations of suspended-particulate matter in the water
column in August 1999.

The concentrations of particulate matter in ice cores were determined from seven stations located in the
vicinity of the Endicott and Northstar developments. The total suspended-sediment concentrations in these
ice cores ranged from 1.25-248 milligrams per liter (Boehm et al., 2001). In general, the concentrations of
particulate matter decrease with depth in the ice core. Ice forms on the surface of the water and traps any
suspended-particulate matter present in the water. The amount of suspended-particulate matter depends on
the meteorological and oceanographic conditions at the time. Storms in late fall could result in higher
concentrations of suspended-particulate matter than if conditions were calm during freezeup. When the
surface freezes, the generation of waves and currents in response to winds decreases, and there is less
energy in the water column. As the energy decreases, the capability of the water to retain particles in
suspension lessens. Settling of particles decreases the concentration in the upper part of the water column.
As the ice forms deeper in the water, the concentrations of suspended-particulate matter have decreased and
there is less material to entrap in the ice.

lIlLA.5.b. Existing Regulatory Control of Discharges, Dredging, and
Filling
The principal method for controlling pollutant discharges is through Section 402 (33 U.S.C. § 1342) of the
Federal Water Pollution Control Act (commonly referred to as the Clean Water Act of 1972), which
establishes a National Pollution Discharge Elimination System (Laws, 1987). Under Section 402, the
Environmental Protection Agency or authorized States can issue permits for pollutant discharges, or they
can refuse to issue such permits if the discharge would create conditions that violate the water-quality
standards developed under Section 303 (33 U.S.C. § 1313) of the Clean Water Act. The Clean Water Act,
Section 403 (33 U.S.C. § 1343), states that no National Pollution Discharge Elimination System permit
shall be issued for a discharge into marine waters except in compliance with established guidelines.

The guidelines require a determination that the permitted discharge will not cause unreasonable degradation
to the marine environment (40 CFR 125.122). Unreasonable degradation of the marine environment means
(1) significant adverse changes in ecosystem diversity, productivity, and stability of the biological
community within the area of discharge and surrounding biological communities; (2) threat to human
health through direct exposure to pollutants or through consumption of exposed aquatic organisms; or (3)
loss of aesthetic, recreational, scientific, or economic values, which is unreasonable in relation to the
benefit derived from the discharge.

The latest information on water-quality standards for the Environmental Protection Agency is available in
the most recent edition of 40 CFR (paragraph 131) or at the agency’s internet web site (Www.epa.gov).
State of Alaska water information is available in the most recent version of 18 AAC 70 or at the Alaska
Department of Environmental Conservation web site (www.state.ak.us/dec/).

lll.LA.6. Air Quality

The existing air quality of the entire North Slope of Alaska is superior to that set by the National Ambient
Air Quality Standards and Alaska air quality laws and regulations. Concentrations of regulated air
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pollutants are far less than the maxima allowed. The Environmental Protection Agency calls this an
attainment area, because it meets the standards of the Clean Air Act. The Prevention of Significant
Deterioration program of that Act places additional limitations on nitrogen dioxide, sulfur dioxide, and total
suspended-particulate matter. ists the ambient air quality standards for the program area, and

Table III.A-6|lists measured air pollutants at Prudhoe Bay.

lll.LA.6.a Local Industrial Emissions

Over most of the onshore area adjacent to the program area, there are only a few small, scattered emissions
from widely scattered sources. The only major local sources of industrial emissions are in the Prudhoe
Bay/Kuparuk/Endicott oil-production complex. This area was the subject of monitoring programs during
1986-1987 (ERT Company, 1987; Environmental Science and Engineering, Inc., 1987) and from 1990
through 1996 (ENSR, 1996, as cited in U.S. Army Corps of Engineers, 1999). Five monitoring sites were
selected—three were considered subject to maximum air-pollutant concentrations and two were considered
more representative of the air quality of the general Prudhoe Bay area. The more recent observations are
summarized in All the values meet the State and Federal ambient air quality standards. The
results appear to demonstrate that ambient pollutant concentrations, even for sites subject to maximum
concentrations, meet the ambient air pollution standards. This is true even if we assume the baseline
Prevention of Significant Deterioration program concentrations (determined on a site-specific basis) to be
zero, limiting the allowable increase in concentrations.

I1.LA.6.b Arctic Haze

Although the measurements do indicate that the air quality standards are being met, some pollution
nevertheless has occurred. Hattie Long stated: “We get a lot of yellow haze out of Prudhoe all year
long...since the time that the haze started hovering over Nuigsut” (U.S. Army Corps of Engineers, 1996).
During the winter and spring, winds transport pollutants to arctic Alaska across the Arctic Ocean from
industrial Europe and Asia (Rahn, 1982). These pollutants cause a phenomenon known as arctic haze.
Pollutant sulfate due to arctic haze in the air in Barrow (that in excess of natural background) averages 1.5
micrograms per cubic meter. The concentration of vanadium, a combustion product of fossil fuels,
averages up to 20 times the background levels in the air and snowpack. Recent observations of the
chemistry of the snowpack in the Canadian Arctic also provide evidence of long-range transport of small
concentrations of organochlorine pesticides (Gregor and Gummer, 1989). Concentrations of arctic haze
during winter and spring at Barrow are similar to those over large portions of the continental United States,
but they are considerably higher than levels south of the Brooks Range in Alaska. Any ground-level effects
of arctic haze on the concentrations of regulated air pollutants in the Prudhoe Bay area are included in the
monitoring data given in Model calculations indicate that less than 10% of the pollutants
emitted in the major source regions is deposited in the Arctic (Pacyna, 1995). Maximum concentrations of
some pollutants, sulfates and fine particles, were observed during the early 1980s; observers measured
decreases at select stations at the end of the 1980°s (Pacyna, 1995). Despite this seasonal, long-distance
transport of pollutants into the Arctic, regional air quality still is far better than standards require.

ll.B. Biological Resources

The following eight resource categories describe the existing biological environment:

¢ Lower Trophic-Level Organisms

e Fishes

e  Essential Fish Habitat

¢ Endangered and Threatened Species (Bowhead Whales and Spectacled and Steller’s Eiders)
e  Marine and Coastal Birds

e Marine Mammals (Pinnipeds, Polar Bears, and Beluga and Gray Whales)
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e Terrestrial Mammals (Caribou, Muskox, Grizzly Bear, and Arctic Fox)
e Vegetation and Wetlands

l.B.1. Lower Trophic-Level Organisms

Lower trophic-level organisms have been described in several Beaufort Sea EIS’s; recent ones include the
final EIS’s for the Northstar Development Project (U.S. Army Corps of Engineers, 1999) and Sale 170 and
Liberty (USDOI, MMS, 1998; USDOI, MMS, Alaska OCS Region, 2002a). The final EIS’s for Sales 144
and 124 (USDOI, MMS, 1996a, 1990a) described the organisms along the entire Alaskan Beaufort Sea
coast. Those documents should be consulted for background information. In this update for multiple sales
over several years, information on species in the planktonic and epontic (on the undersurface of sea ice)
communities will be summarized separately from information on benthic communities.

l.B.1.a. Planktonic and Epontic Communities

As explained in the Sale 170 final EIS (USDOI, MMS, 1998:Section III.B.1.a), most of the planktonic and
epontic (on ice) species that occur in the sale area are distributed widely in the Arctic Ocean. Ongoing
research on epontic organisms in Alaskan arctic seas indicates that those organisms might be more
concentrated and productive than previously thought (Krembs, Deming, and Eichen, 2002). Other recent
research illustrates the importance of plankton as prey for other animals. For example, fish and birds
consume copepods, such as Calanus, Neocalanus, and Pseudocalanus (Shirley and Duesterloh, 2001);
young ringed seals consume mostly euphausiids (Dehn et al., 2002); and bowhead whales consume
copepods, euphausiids, and mysids (Lowry, 1993). The latter study showed that the same species were in
the stomachs of bowhead whales that are harvested near Barter Island and near Point Barrow (Lowry,
1993), illustrating the wide distribution of zooplankton species. Plankton might be involved in the natural
transfer of heavy metals in broad arctic regions. Dehn et al. (2002) show that several heavy metals possibly
are transferred from water and sediments to pelagic and benthic invertebrates and then to predators. For
example, they measured the concentration of total mercury in the livers (hepatic mercury) of seals from the
Alaskan and Canadian arctic. They found higher mercury concentrations in ringed seals than in bearded
seals, and the ringed seals from Canada had higher concentrations than those from Alaska. They concluded
that the differences were probably due to the prey of the seals, because bearded seals tend to consume
benthic and epibenthic prey (i.e., crustaceans and sea cucumbers) whereas ringed seals tend to consume
pelagic prey (i.e., euphausiids when young and arctic cod when older).

The most productive area of the Alaskan Beaufort Sea is the coastal zone. Annual primary production
along the coast to the east of Point Barrow exceeds 50 grams of carbon per year per square meter (USDOI,
MMS, 1998). This high rate of production probably is due to relatively high nutrient concentrations and
warm water along the coast. The coastal band of high production is illustrated in the satellite images of the
distribution of phytoplankton [(Figures II1.B-12 an{d I11.B-1b)] The images show the concentration of
cholophyll-a pigment per cubic meter, indicating the concentration of phytoplankton, or the “greenness” of
the water. The red/orange colors in the figures show concentrations of pigment up to 10 milligrams per
cubic meter, and the blue/purple colors in offshore waters show pigment concentrations down to 0.1
milligram per cubic meter—two orders of magnitude lower. The differences between the two figures
indicate the wide range of both summer and interannual variability. The figures also show plumes of
yellow/green colors that indicate moderate concentrations of phytoplankton in the western and eastern
offshore portions of the Beaufort Sea. The plumes probably are due to additional nutrients from the
Chukchi Sea and the MacKenzie River. The black areas show the locations of ice, clouds, and/or sediment-
laden water. The narrow black band of sediment-laden water along the coast corresponds with the river
deltas, estuaries, bays, lagoons, and brackish migratory corridor of anadromous fishes [Section [II.B.Z.c).]
The wider red/orange band along the coast would correspond approximately with the migratory corridor of
bowhead whales [Section I11.B.4.a(1)]| Together they would correspond with part of the “ring” of
productive watersarourmd theedge of the Arctic Ocean.
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The region near Barter Island in the eastern Beaufort Sea was the focus of a special study of the
zooplanktonic prey of bowhead whales (Richardson, 1986). As summarized in the Sale 170 final EIS
(USDOI, MMS, 1998:Section I11.B.1.a), the 1985-1986 field study found that the plankton was composed
mostly of copepods, and the distribution was very patchy. Dense patches that bowhead whales typically
feed on were found to be very extensive in the horizontal plane (for example, hundreds to thousands of
meters across) but only 5-10 meters thick. Also, the patches were more abundant in nearshore and inner-
shelf waters than in offshore waters. Three more years of fieldwork near Barter Island were conducted
during 1998-2000 (LGL, 2002; Griffiths, Richardson, and Thomson, 2001). During a recent MMS
Information Transfer Meeting, Griffiths explained that the scope and purpose of the additional fieldwork
was similar to the previous study. The additional fieldwork also detected zooplankton patches with
concentrations up to 700 milligrams per cubic meter, concentrations on which bowhead whales typically
feed. Some of the patches were thin bands that extended for 10-15 kilometers horizontally.

Furthermore, the studies of the bowhead feeding area near Kaktovik provide information on the magnitude
of natural variation, which is important for comparison with the magnitude of the probable effects of the
proposed lease sale. The portion of the study by Griffiths and Thomson (2002) and Griffiths, Thomson and
Bradstreet (2002) measured the abundance of zooplankton during 1985, 1986, and 1998-2000. The studies
focuse, —an important prey of bowhead whales—and are summarized also in bowhead
whale Section II1.B.4.a (1)} The studies point out that predator zooplankton species were relatively
abundant during the second period (1998-2000) and that the average biomass of large copepods was higher
during the first 1985-1986 period than it was during the 1998-2000 period. Other studies summarize
similar observations by subsistence whalers in the year-to-year variability in the feeding conditions for
bowheads. The studies provide an estimate of the range of inter-annual variation in zooplankton biomass;
specifically, the average biomass was about 10% less during the 1998-2000 period that it was during the
1985-1986 period (Griffiths and Thomson, 2002: Table 5.4).

The growth rates of planktonic and epontic organisms are relatively rapid, and the generation lengths are
relatively short. For example, the body weight doubled every 2 weeks among immature stages of the
common mysid, Mysis litoralis, during summer 1977-1978 field studies in Simpson Lagoon, and the
generation length was 1-2 years (Griffiths and Dillinger, 1980). The rapid growth rates also were evident
during formation of typical summer “blooms” during 1977 and 1978.

These studies indicate the seasonal and interannual regularity in arctic planktonic and epontic habitats. The
regularity is indicated by the formation of plankton blooms during 1977 and 1978 in Simpson Lagoon. The
regularity also is indicated by the formation of dense patches near Barter Island during studies conducted in
1985-1986 and 1998-2000.

111.B.1.b. Benthic Communities

Sea ice dominates the benthic and coastal habitats of the Beaufort Sea, as described by North Slope
residents Norton and Weller (1984) and the Sale 170 final EIS (USDOI, MMS, 1998). The sea-ice cover is
almost 100% for 9-10 months each year and freezes up to 2.5 meters thick during winter. Due to the ice
cover, the shallow benthos and coastline are highly disturbed and support few large organisms. Typical
organisms are the amphipods and small clams, which are the focus of the MMS-sponsored ANIMIDA
study on hydrocarbon chemistry (Brown, Boehm, and Cook, 2001).

Most seafloor substrates on the Beaufort Sea OCS consist of silty sands that are gouged frequently by ice
keels under ice ridges (USDOI, MMS, 1998). Grounded ice ridges and their depth distribution are
illustrated in the Sale 144 and Northstar EIS’s (USDOI, MMS, 1996a:Figure I1I.A.4-1; U.S. Army Corps of
Engineers, 1999:Figures 5.6-1, -4 and -5). Because of the disturbance from grounded ice, most of the
benthic species in the proposed sale area are small and widely distributed, like small clams and mobile
epibenthic amphipods.

Dunton and others have calculated the typical biomass of benthos on the Beaufort seafloor
(www.utmsi.utexas.edu/staff/dunton.sbi/mywebs/data_maps.htm). The calculations include data collected
during the past 3 decades of benthic studies for MMS/National Oceanic and Atmospheric Administration
OCS Environmental Assessment Program and the Canadian Department of the Environment. The web site
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illustrates that about 30 grams per square meter of benthos grows on most of the OCS seafloor. The
biomass is slightly lower in the eastern, deepwater portions of the Beaufort Sea and slightly higher in the
western portion that is adjacent to the Chukchi Sea.

Dense kelp grows on a few areas of the seafloor. The distribution of kelp is limited by three main factors:
ice gouging, sunlight, and hard substrate. Ice gouging restricts the growth of kelp to protected areas, such
as behind barrier islands and shoals. Sunlight restricts the growth of kelp to the depth range where a
sufficient amount penetrates to the seafloor, or water less than about 11 meters deep. Hard substrates,
which are necessary for kelp holdfasts, also restrict kelp to areas with low sedimentation rates. These three
factors have limited kelp to a few OCS areas. The best known kelp habitat is the Boulder Patch, which is
located behind the barrier islands in Stefansson Sound (USDOI, MMS, Alaska OCS Region, 2002a). Kelp
also grows sparsely in West Camden Bay (USDOI, MMS, Alaska OCS Region, 1998a). All likely kelp
habitats have not yet been surveyed. Other kelp habitats may be discovered, as portions of the Beaufort
Sea are further explored.

The Boulder Patch has been studied extensively. Its location, structure, and functioning are described
extensively in the Environmental Report for the Liberty Development and Production Plan|(Figure IT11.A-9;
BPXA, 1998a:Section 4.6) and by Dunton and Schonberg (2000). The latter authors explai
grows on boulders that are gradually exposed by coastal erosion, resulting in a layer of boulders at the
sediment surface (Dunton, Reimnitz, and Schonberg, 1982). The biological complexity and richness of the
Boulder Patch is demonstrated by recent taxonomic studies; about 300 infaunal and epilithic species have
been found (Dunton and Schonberg, 2000). The total biomass of organisms is about an order of magnitude
higher than for most of the OCS seafloor; in contrast to the 30 grams per square meter of benthos on most
of the OCS seafloor, about 300 grams per square meter of epilithic organisms inhabit the Boulder Patch
(Dunton and Schonberg, 2000). The kelp community spreads very slowly, taking almost a decade to
recolonize denuded boulders (Martin and Gallaway, 1994). The plants live a long time; Dunton observed
some that probably were more than 40 years old (USDOI, MMS, Alaska OCS Region, 1998a:12).

During the MMS Arctic Kelp Workshop, Dunton explained that the growth of kelp in the Boulder Patch
has varied considerably from year to year (USDOIL, MMS, Alaska OCS Region, 1998a). He has records of
kelp growth and light levels from 1984-1991. The data show that if the ice was clear of sediment and the
plants received even a small amount of under-ice light during the spring, they grew a fair amount. For
example, the growth during 1990 was exceptional, but 1988 was a really bad year for kelp growth.
However, Dunton did not describe a long-term trend in the Boulder Patch, for example, from a health
community to a threatened one.

The distribution and density of kelp in western Camden Bay is not as well known. During exploration of
the Warthog Prospect in 1997, kelp was observed on a patch of boulders in a slight depression about 11
meters deep 'Figures III.A-1 l and [1I.A-12;]USDOI, MMS, Alaska OCS Region, 1998a:Figure 3);
however, the extent or density of the kelp is not well known. Kelp also has been observed shoreward in an
area behind a shoal near Konganevik Point. For years, Natives have known about the rocky seafloor in this
area (Jacobson and Wentworth, 1982:90), and rocks with kelp have been found on the shoreline. Overall,
the kelp distribution in Camden Bay probably is limited to a few areas (1) with boulders or other hard
substrate, (2) with shallow water that transmit sufficient light to the seafloor, and (3) with offshore shoals to
block ice keels.

lll.B.2. Fishes

Fishes inhabiting the Arctic must cope with harsh environmental conditions not required of
their counterparts to the south. For example, during the 8-10-month winter period, freezing temperatures
reduce their habitat by more than 95% (Craig, 1989). Food is very scarce during this time, and most of
their yearly food supply must be acquired during the brief arctic summer (Craig, 1989). As a result, fishes
inhabiting the Arctic grow slowly compared to those inhabiting warmer regions. Nevertheless, several
types of fishes are year-round residents in the Arctic. They include:
* freshwater fishes that spend their entire life in freshwater (some also spend brief periods in brackish
coastal waters);
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e marine fishes that spend their entire life in marine waters (some also spend brief periods in brackish
coastal waters); and

*  migratory fishes that typically move between fresh, brackish, and marine waters for various purposes
(some individual fishes do not migrate).

The freshwater environment of the Arctic Coastal Plain (from Barrow east to the Canadian border) consists
of slow-moving rivers and streams in addition to lakes, ponds, and a maze of interconnecting channels.
While some waterbodies are completely isolated, most are permanently, seasonally, or sporadically
connected. Seasonally connected lakes are flooded during breakup, while sporadically connected lakes are
flooded only during high-water years (Parametrix, Inc., 1996). Many of these waters support freshwater
and migratory fish populations. At least 20 species of fishes have been collected in or near the Colville
drainage system to the west (11 freshwater and 9 migratory species) (Moulton and Carpenter, 1986;
Bendock, 1997). The distribution and abundance of freshwater and migratory fishes on the Arctic Coastal
Plain depend on (1) adequate overwintering areas, (2) suitable feeding and spawning areas, and (3) access
to these areas (typically provided by a network of interconnecting waterways) (Parametrix, Inc., 1996).

Studies on the Sagavanirktok River have shown that different fishes dominate at different times of the year:

e Summer: arctic grayling, round whitefish, Dolly Varden char (also called arctic char), broad whitefish,
and slimy sculpin (Hemming, 1988; Woodward-Clyde Consultants, 1980)

e March: broad and humpback whitefish, arctic grayling, round whitefish, burbot, and slimy sculpin in
the lower part of the river

e April: broad and humpback whitefish, arctic and least cisco, arctic grayling, round whitefish, burbot,
and slimy sculpin

e May: broad whitefish, arctic and least cisco, arctic grayling, round whitefish, and burbot (Craig, 1989)

In winter, bodies of freshwater less than 6 feet deep are frozen to the bottom (Craig, 1989). In deeper
waters that do not freeze to the bottom, the amount of dissolved oxygen is of critical importance. Flowing
waters exceeding 7-10 feet in depth (depending on water velocity) generally are considered deep enough to
support overwintering fishes. However, in standing waters the ice becomes thicker, and dissolved oxygen
becomes less available as the winter progresses. In such cases, depths of up to 18 feet have been suggested
as being the minimum required to support overwintering freshwater fishes (USDOI, BLM, 1990a).

The marine coastal environment of the Beaufort Sea consists of inlets, lagoons, bars, and numerous
mudflats (USDOI, BLM, 1978a). During the open-water season, the nearshore zone of this area is
dominated by a band of relatively warm, brackish water that extends across the entire Beaufort Sea coast.
The summer distribution and abundance of coastal fishes (marine and migratory species) is strongly
affected by this band of brackish water. The band typically extends 1-6 miles offshore and contains more
abundant food resources than waters farther offshore. It is formed after breakup by freshwater input from
rivers such as the Ikpikpuk, the Colville, the Sagavanirktok, and the Canning. It has its greatest extent off
river-delta areas, with a plume sometimes extending 15 miles offshore.

During the open-water season, migratory fishes tend to concentrate in the nearshore area, which also is
used by marine fishes and occasionally by some freshwater fishes. Migratory fishes acquire nearly all of
their yearly food supplies during the brief open-water season. The areas of greatest species diversity within
the nearshore zone are the river deltas (Bendock, 1997). Sixty-two species of fish have been collected from
the coastal waters of the Alaskan Beaufort Sea (69% marine, 26% migratory, 5% freshwater). All (except
salmon) are typical of fishes resident to arctic coastal waters from Siberia to Canada (Craig, 1984). Thirty-
seven species were collected in the warmer nearshore brackish waters, and 40 species were collected in the
colder marine waters farther offshore (some use both habitats). As the summer progresses, the amount of
freshwater entering the nearshore zone decreases, and nearshore waters become colder and more saline.
From late summer to fall, migratory fishes move back into rivers and lakes to overwinter and to spawn (if
sexually mature). In winter, nearshore waters less than 6 feet deep freeze to the bottom. Before they
freeze, marine fishes continue to use the nearshore area under the ice but eventually move into deeper
offshore waters (Craig, 1984).

Subsistence fishermen harvest freshwater, marine, and anadromous fish in the area at differing times of the
year, although the majority is harvested in summer. For example, summer fishing for whitefish happens all
around the Shaviovik River Delta; and Tom cod, sculpin, ling cod, flounder, and other marine species are
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taken in the Foggy Island area (North Slope Borough, Commission on History and Culture, 1980). In
spring, subsistence fishermen harvest arctic char as it migrates to sea and later in summer, as the char move
about in nearshore waters. In fall, large migrations of whitefish and lake trout are fished along the Beaufort
Sea shoreline in less than 3 feet of water. Changes in fish populations have been observed by Wilson
Soplu, a subsistence fisherman, who noted that fish populations in the Shaviovik River have changed from
many small fish to fewer large fish (North Slope Borough, Commission on History and ture, 198
additional information concerning subsistence fishing and those harvesting fish, see

111.B.2.a. Freshwater Fishes

Freshwater fishes inhabit many of the rivers, streams, and lakes of the Arctic Coastal Plain. They include
lake trout, arctic grayling, Alaska blackfish, northern pike, longnose sucker, round whitefish, burbot,
ninespine stickleback, slimy sculpin, arctic lamprey, and threespine stickleback (rare). Freshwater fishes
are found almost exclusively in freshwater (Moulton and Carpenter, 1986). Those with access to rivers,
such as the Colville and Sagavanirktok (for example, arctic grayling), are sometimes found in the nearshore
band of brackish coastal water described earlier. All of the freshwater species mentioned have been
collected near the mouth of the Colville River during summer (USDOI, BLM, 1978a); however, their
presence in the coastal environment is sporadic and brief, with a peak occurrence expected during or
immediately following spring breakup.

Many of the streams on the Arctic Coastal Plain serve as interconnecting links to the many lakes in the area
(Bendock, 1997). Some waters are used primarily as nursery areas, others for feeding, others for spawning
and/or overwintering, and others as corridors linking these areas together. Juvenile fishes prefer the
warmer shallow-water habitats that become available during the ice-out period (Hemming, Weber, and
Winters, 1989). The most abundant freshwater fish is the ninespine stickleback (Hemming, 1996). The
highest numbers are found in waters having emergent and submerged vegetation suitable for spawning and
rearing, with overwintering sites nearby (Hemming, 1993). In streams, the most common freshwater fishes
include arctic grayling, ninespine stickleback, and slimy sculpin (Netsch et al., 1977; Bendock and Burr,
1984). In lakes, the most common freshwater fishes include lake trout, arctic grayling, round whitefish,
and burbot. Older lake fishes usually are dominant. In general, the larger, deeper, clearer lakes with outlets
and suitable spawning areas are more likely to support fish. Smaller lakes that are more shallow and turbid,
without outlets or suitable spawning areas, are not likely to support fish (Netsch et al., 1977; USDOI, BLM,
1978a). Bodies of freshwater less than 6 feet deep generally do not have resident fish populations, although
some may be used during summer for feeding, rearing, or as access corridors to other waters.

Freshwater fishes feed on terrestrial and aquatic insects and their larvae, zooplankton, clams, snails, fish
eggs, and small fishes (Bendock and Burr, 1984; USDOI, BLM, 1978a; Hemming, Weber, and Winters,
1989). Lake trout and burbot are reported to forage heavily on least cisco, round whitefish, grayling, and
particularly on slimy sculpin and ninespine stickleback. Lake trout also have been reported to feed on
voles (USDOI, BLM, 1978b) and burbot on Arctic lamprey (Bendock and Burr, 1984). Except for burbot,
which spawns under ice in late winter, freshwater fishes spawn from early spring to early fall in suitable
gravel or rubble. With the onset of winter, freshwater fishes move into the deeper areas of lakes, rivers,
and streams. Smaller rivers such as the Kadleroshilik River support only small numbers of ninespine
stickleback, Dolly Varden (a migratory species), and arctic grayling (Hemming, 1996).

111.B.2.b. Marine Fishes

Both marine and migratory fishes inhabit coastal waters. Marine fishes include arctic cod, saffron cod,
twohorn (uncommon) and fourhorn sculpins, Canadian eelpout, arctic flounder, capelin, Pacific herring
(uncommon), Pacific sand lance (uncommon), and snailfish (Craig, 1984; Moulton and Carpenter, 1986).
Marine fishes prefer the colder, more saline coastal water seaward of the nearshore brackish-water zone
described earlier. As summer progresses, the nearshore zone becomes more saline due to decreased
freshwater input from rivers and streams. During this time, marine fishes often share this same nearshore
environment with migratory fishes, primarily to feed on the abundant epibenthic fauna or to spawn (Craig,
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1984). In the fall, when migratory fishes have moved out of the nearshore area and into freshwater systems
to spawn and overwinter, marine fishes remain in the nearshore area to feed.

Common marine fishes in the nearshore area include fourhorn sculpin and capelin (Schmidt, McMillan, and
Gallaway, 1989; Thorsteinson, Jarvela, and Hale, 1991). Saffron cod, arctic flounder, and snailfish also use
the nearshore area; however, their occurrence is sporadic and variable and in much lower numbers.
Common marine fishes in waters farther offshore include arctic cod and kelp snailfish (Craig, 1984;
Schmidt, McMillan, and Gallaway, 1989; Thorsteinson, Jarvela, and Hale, 1991). Arctic cod are infrequent
visitors to nearshore habitats during the first portion of the open-water season when waters are warmest and
salinities are low (Craig et al. 1982). Arctic cod have been found to be more concentrated along the
interface between the warmer nearshore water and colder marine water. The warmer nearshore zone with
its more moderate salinity is thought to be an essential nursery area for juvenile arctic cod (Cannon, Glass,
and Prewitt, 1991). Nevertheless, adults and juveniles are abundant in both nearshore and offshore waters
and contribute significantly to productivity in arctic coastal waters. Because of the significant contribution
they make to the diets of marine mammals, birds, and other fishes, arctic cod have been described as a “key
species in the ecosystem of the Arctic Ocean” (Craig, 1984). They are believed to be the most significant
consumer of secondary production in the Alaskan Beaufort Sea (Frost and Lowry, 1983) and even to
influence the distribution and movements of marine mammals and seabirds (Craig, 1984, citing Finley and
Gibb, 1982).

Marine fishes in the area primarily feed on marine invertebrates. They rely heavily on epibenthic and
planktonic crustacea such as amphipods, mysids, isopods, and copepods. Flounders also feed heavily on
bivalve mollusks, while fourhorn sculpins supplement their diets with juvenile arctic cod. Because the
feeding habits of marine fishes are similar to those of migratory fishes (amphidromous and anadromous
species), some marine fishes are believed to compete with migratory fishes for the same prey resources
(Craig, 1984; Fechhelm et al., 1996). Competition is most likely to occur in the nearshore brackish-water
zone, particularly in or near the larger river deltas, such as the Colville and the Sagavanirktok. As the
nearshore ice thickens in winter, marine fishes continue to feed under the ice but eventually leave as the ice
freezes to the bottom some 6 feet thick. Seaward of the bottomfast ice, marine fishes continue to feed and
reproduce in nearshore waters all winter (Craig, 1984). Most spawn during the winter, some in shallow
coastal waters, and others in offshore waters. Arctic cod spawn under the ice between November and
February (Craig and Halderson, 1981). Snailfish spawn farther offshore by attaching their adhesive eggs to
a rock or kelp substrate.

lll.B.2.c. Migratory Fishes

The members of this group commonly are referred to as anadromous fishes. They are born and reared in
freshwater, migrate to sea as juveniles, and return to freshwater as adults to spawn and die. Migratory
fishes indigenous to the arctic environment (amphidromous species) differ substantially from migratory
fishes inhabiting warmer waters to the south (anadromous species). Amphidromous fishes live much
longer, grow much slower, and become sexually mature much later in life. Additionally, they do not make
one far-ranging ocean migration and return years later to freshwater to spawn and die like anadromous
fishes (for example, salmon). Instead, they make many migrations between freshwater and the sea for
purposes other than just spawning. Unlike anadromous fishes, amphidromous fishes spend much more
time in brackish coastal waters than they do in marine waters. Additionally, they return to freshwater to
overwinter, not necessarily to spawn. In fact, amphidromous fishes typically return many times to
freshwater before reaching spawning age. Even after reaching spawning age, spawning occurs only if their
nutritional requirements were met during the brief arctic summer. When they do spawn, they do not
necessarily die; some return years later to spawn again before dying. Despite these major differences, the
term amphidromous is seldom used when referring to the indigenous migratory fishes of the arctic
environment (Craig, 1989). For this reason and because the term anadromous is misleading, this review
simply refers to this group of mostly amphidromous species as migratory fishes.

Migratory fishes inhabit many of the lakes, rivers, streams, interconnecting channels, and coastal waters of
the North Slope. Common migratory fishes include arctic cisco, least cisco, Bering cisco, rainbow smelt,
humpback whitefish, broad whitefish, Dolly Varden char (formerly known as arctic char), and inconnu.
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The highest concentration and diversity of migratory fishes in the area occurs in river-delta areas, such as
the Colville and the Sagavanirktok (Bendock, 1997). The most common migratory fishes in nearshore
waters are arctic and least cisco (Craig, 1984). Lakes that are accessible to migratory fishes typically are
inhabited by them in addition to the resident freshwater fishes. Least cisco is the most abundant migratory
fishes found in these lakes.

Salmon (anadromous species) are uncommon in the North Slope region (seq Table IV.C.1)] are thought to

be strays by most researchers, and typically contribute little (if anything) to annual subsistence and
commercial harvests. Small runs of pink and chum salmon sometimes occur from the Colville River and in
some drainages west of the Colville River. During the 1977-1978 sampling season, Bendock (1979)
reported taking 35 chum salmon in the lower reaches of the Colville River. However, neither species has
established populations anywhere in the area (Bendock and Burr, 1984). In recent years, chum smolts have
been caught in the lower delta (Moulton 1999, 2001). Chum salmon accounts for a very small portion of
the total fall subsistence catch (Pederson and Shishido 1988; Moulton and Field 1988, 1991, 1994,
Moulton, Field, and Brotherton, 1986; Moulton et al, 1990, 1992, 1993; Moulton 1994, 1995, 1996, 1997).

Small runs also may occur in rivers closer to Barrow. Small numbers of chum are taken in the Chipp River
and in Elson Lagoon, including adults in spawning condition (George, pers. commun., as cited in Fechhelm
and Griffiths, 2001). Despite the presence noted, chum salmon are rare in the Beaufort Sea coastal waters,
particularly east of the Colville River.

While the occurrence of salmon east of the Colville River is rare, small numbers of pink salmon
occasionally have been taken in the Sagavanirktok River; however, spawning is not known to have
occurred there (Wilson, 2002, pers. commun.; Fechhelm and Griffiths, 2001, citing Griffiths et al., 1983).
Summer surveys along the coast of the Arctic National Wildlife Reserve by the Fish and Wildlife Service
from 1988-1991 yielded 42 pink salmon in 1,788 net days of fyke-net fishing effort, and all were collected
west of and including the Barter Island area (Underwood et al, 1995). Pink salmon occur in the
Sagavanirktok River. During August 1982, 41 fish were collected in the lower river, 19 were caught at the
mouth of the Sagavanirktok, and 8 more were caught upriver in the west channel near the Sagavanirktok
Bridge where several spawned out adults also were observed (Griffiths et al., 1983). Between 1981 and
1997, only 276 individual fish were caught in Sagavanirktok River (Fechhelm and Griffiths, 2001). It is
possible that random small schools of pink salmon from western stocks spawn in the Sagavanirktok River
on a chance basis.

With the first signs of spring breakup (typically June 5-20), adult migratory fishes (and the juveniles of
some species) move out of freshwater rivers and streams and into the brackish coastal waters nearshore.
They disperse in waves parallel to shore, each wave lasting a few weeks or so. Some disperse widely from
their streams of origin (for example, arctic cisco and some Dolly Varden char). Others, like broad and
humpback whitefish and least cisco, do not; and they are seldom found anywhere but near the mainland
shore (Craig, 1984). Most migratory fishes initiate relatively long and complex annual migrations to and
from coastal waters (Bendock, 1997). However, some populations of Dolly Varden char, least cisco, and
broad and humpback whitefish never leave freshwater (Craig, 1989). Many believe that arctic cisco in the
Colville River area originated from spawning stocks of the Mackenzie River in Canada (Gallaway et al.,
1983; Fechhelm and Fissel, 1988; Fechhelm and Griffiths, 1990). There are reports from fishermen that
arctic cisco in spawning condition have been caught in at least the upper Colville and Chipp rivers
(Moulton, Fawcett, and Carpenter, 1985, citing Matumeak, 1984, pers. commun.). However, the scientific
evidence is overwhelming that the vast majority of the arctic cisco inhabiting the Alaskan Beaufort Sea
were carried there from Canada by westerly currents.

During the 3-to-4-month open-water season that follows spring breakup, migratory fishes accumulate
energy reserves for overwintering, and, if sexually mature, they spawn. They prefer the nearshore
brackish-water zone, rather than the colder, more saline waters farther offshore. While their prey is
concentrated in the nearshore zone, their preference for this area is believed to be more correlated with its
warmer temperature (Craig, 1989; Fechhelm et al., 1993). Migratory fishes are more abundant along the
mainland and island shorelines, but they also inhabit the central waters of bays and lagoons. Larger fishes
of the same species are more tolerant of colder water (for example, Dolly Varden char and arctic and least
ciscoes) and range farther offshore (Moulton, Fawcett, and Carpenter, 1985; Thorsteinson, Jarvela, and
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Hale, 1991). Smaller fishes are more abundant in warmer, nearshore waters and the small, freshwater
streams draining into the Beaufort Sea (Hemming, 1993).

Infaunal prey density in the nearshore substrate is very low and provides little to no food for migratory
fishes. However, prey density in the nearshore water column is high, about five times that of freshwater
habitats on the Arctic Coastal Plain. The nearshore feeding area also is much larger than that of freshwater
habitats on the coastal plain (Craig, 1989). For these reasons, both marine and migratory fishes come to
feed on the relatively abundant prey found in nearshore waters during summer. Migratory fishes feed on
epibenthic mysids and amphipods (often greater than 90% of their diet) and on copepods, fishes, and insect
larvae (Craig and Haldorson, 1981; Craig et al., 1984; Craig, 1989). In early to midsummer when
migratory fishes are most abundant in nearshore waters, little dietary overlap is observed among them.
However, in late summer when they are less abundant and their prey is more abundant, dietary overlap is
common in nearshore waters (Moulton, Fawcett, and Carpenter, 1985). Marine birds also compete for the
same food resources during this time. Migratory fishes do little to no feeding during their migration back
to freshwater and when spawning, but some resume feeding during winter. Most migratory fishes return to
freshwater habitats in the late summer or fall to overwinter and, if sexually mature, to spawn. Others, such
as cisco and whitefish, return much earlier, arriving 6-10 weeks before spawning starts, thus forfeiting
about half of the nearshore-feeding period (Craig, 1989). Char, ciscoes, and whitefish spawn in streambed
gravels in fall in the Sagavanirktok River. Spawning in the arctic environment can take place only where
there is an ample supply of oxygenated water during winter. Because of this and the fact that few potential
spawning sites can meet this requirement, spawning often takes place in or near the same area where fishes
overwinter (Craig, 1989).

11.B.3. Essential Fish Habitat

lll.B.3.a. Regulations Enacting the Sustainable Fisheries Act

The 1996 Sustainable Fisheries Act enacted additional management measures to protect commercially
harvested fish species from overfishing. Along with reauthorizing the Magnuson-Stevens Fishery
Conservation and Management Act Reauthorization (16 U.S.C. 1801-1882), one of those added measures is
to describe, identify, and minimize adverse effects to essential fish habitat. The regulations defining
essential fish habitat are in 50 CFR 600.910. Essential fish habitat is defined as habitat necessary to the
species for spawning, breeding, feeding, or growth to maturity.

Those habitats include:
* aquatic areas;
» their associated physical, chemical, and biological properties that are used by fish;
* sediment, hard bottom, and structures underlying the waters; and
e associated biological communities.

The Act also requires Federal Agencies to consult with the National Marine Fisheries Service on
activities in this case, offshore oil and gas leasing and development[] that may adversely affect the
essential fish habitat of managed harvested marine fish species. That consultation should be consolidated
with environmental review required by other statutes, such as the National Environmental Policy Act (50
CFR 600.920(e)). Therefore, sections entitled essential fish habitat are included in this EIS. The essential
fish habitat regulation (50 CFR 600.920(f)) enables the National Marine Fisheries Service to make a
finding that an existing consultation or environmental review procedure can be used to satisfy the
consultation requirements of the Magnuson-Stevens Act. A National Finding was agreed upon by MMS
with the National Marine Fisheries Service on April 4, 2002, which allows that MMS may choose to use
the National Environmental Policy Act process as a vehicle for the essential fish habitat consultation by
submitting to the National Marine Fisheries Service, among other options, lease-sale EIS’s rather than
stand-alone essential fish habitat assessments.
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The potentially impacting activities may have effects on essential fish habitats that are direct effects (for
example, physical disruption) or indirect (for example, loss of prey species that are necessary for feeding).
Those effects can be site-specific, habitatwide, individual, cumulative, and/or synergistic.

In the Alaskan offshore, essential fish habitats are designated in the fishery-management plans of the North
Pacific Fisheries Management Council, the regulatory body for managing marine fisheries in Alaska. The
only essential fish habitat designated in the Beaufort Sea is for salmon (Amendment 5 of the Fishery
Management Plan for the Salmon Fisheries in the exclusive economic zone of the Coast of Alaska).
Salmon includes all five species of Pacific salmon: chinook or king (Oncorhynchus tshawytscha), coho or
silver (O. kisutch), pink or humpy (O. gorbuscha), sockeye or red (O. nerka), and chum or dog (O. keta)
(North Pacific Fisheries Management Council, 1997).

Essential fish habitat is defined by whether it could ever be used, given climate change, seismic changes,
etc and does not consider if it is currently used by salmon. Salmon essential fish habitat in freshwaters of
Alaska is designated as virtually all the coastal streams to about 70° N. latitude. Salmon essential fish
habitat in marine waters of Alaska formally is designated as the area within the 320 kilometer exclusive
economic zone boundary of the United States down to a depth of 500 meters (North Pacific Fisheries
Management Council, 1999). Salmon essential fish habitat is defined to the outer boundary of the
exclusive economic zone and to a depth of 500 meters, while the written descriptions of salmon indicate
that in the juvenile marine stage, they (all five species) head to the Bering Sea and south to the Gulf of
Alaska for this stage (North Pacific Fisheries Management Council, 1999).

Habitat areas of particular concern (HAPC) include nearshore areas of intertidal and submerged
vegetations, rock, and other substrates. Shallow nearshore estuarine and marine habitats including
submerged aquatic vegetations and emergent vegetation are habitat areas of particular concern used by
Pacific Salmon. Substrates of high-micro habitat diversity serving as cover from groundfish and other
organisms such as areas rich in epifauna communities or substrate with large participle size such as the
Boulder Patch. Streams and lakes and other freshwater areas used by Pacific salmon and other anadromous
fish (such as smelt), especially located near urban areas or areas with intensive human-induced
developmental activities also are habitat areas of particular concern (North Pacific Fisheries Management
Council, 1999).

The salmon themselves also are to be evaluated (National Marine Fisheries Service, 2002). Generally,
there is little evidence of viable self-sustaining salmon populations in the Beaufort Sea. Present salmon
“populations” have a very difficult time establishing and persisting, most likely because of the marginal
habitats (Craig, 1989; Fechhelm and Griffiths, 2001). Conclusions based on a survey of available
information describing salmon stocks in the Beaufort Sea (Fechhelm and Griffiths, 2001) indicate only a
few isolated spawning stocks of chum and pink salmon that might occur in the Beaufort Sea area, primarily
the Sagavanirktok and Colville rivers. Their database shows only one to two chum per year on average
caught in sampling gear in the last 30 years. These authors believe chum and pink taken in the Chipp River
and Elson Lagoon near Point Barrow could be either individuals of small runs or an overshoot of spawning
salmon from near Point Hope and along the Chukchi Sea coast. Sockeye, coho, and king salmon are even
rarer than pink and chum salmon in the Beaufort Sea. For example, no sockeye or coho salmon and only a
single chinook salmon were collected during 17 seasons of intensive sampling in Prudhoe Bay (Babaluk et
al., 2000). Salmon generally make up less than 1% of the subsistence fish catch with spikes of 3-4% in a
few years (State of Alaska, Dept. of Fish and Game, 1995b; North Slope Borough, 2000). Based on the
above information, we conclude there are no self-sustaining salmon populations and that the small number
of salmon caught are strays from the Chukchi or Bering Sea populations.

Recent occurrences raise the question of whether significant temperature increases in arctic areas caused by
climate change indicate a significant change in salmon distribution in the future. Local residents have
noticed increases in salmon occurrences over the past 10-20 years (Pedersen, 1995; Napageak, 1996).
Several published journal notes of first records of salmon in the Canadian Beaufort Sea watershed that
occurred in the past decade (Babaluk et al., 2000) also indicate the increasing but still rare incidence of
salmon in the Beaufort Sea. Potential effects of global warming are further addressed in a subsequent
section of this document.

Ecologically, the Beaufort Sea can be considered a population sink for salmon rather than a source,
drawing excess salmon from other areas rather than producing a surplus that colonizes new areas. The
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scarcity of salmon documented in the Beaufort Sea and the fact that it is at the northern boundary of the
geographic distribution support the population sink theory. Additionally, while still uncommon across the
Beaufort Sea, more salmon have been documented more frequently in the west than the east. This seems to
reflect locations nearer the sources of the larger and more concentrated salmon populations in the Bering
and Chukchi seas.

Beyond the physical proximity to source populations, ocean currents tend to bring more nutrients to the
western portion of the Beaufort Sea, making potential habitat better in the west than the east. Other
physical differences such as temperature and salinities seem to differ little east to west (Okkonen and
Stockwell, 2001). Thus, effects of the same type and size of disturbance (for example, seismic activity,
turbidity from construction, or an oil spill) or the same size of deferral at the same distance from the
shoreline can be expected to have a slightly greater effect in the western Beaufort than in the central and
eastern Beaufort.

1.B.3.b. Salmon Essential Fish Habitat Components and Seasons in the
Beaufort Sea

See Table II.B-1 for salmon essential fish habitat components, seasons, and areas of freshwater, estuary,
and marine habitat in the Beaufort Sea multiple-sale area.

Freshwater overwintering habitat, including spawning gravel that does not freeze and kill eggs, is
extremely limited in the Beaufort Sea coast area and probably is the largest controlling factor limiting the
viability of Beaufort Sea salmon stocks (Craig, 1989; Fechhelm and Griffiths, 2001). Most benthic
invertebrates, such as insects living on the stream bottom and insects and many zooplankton living in the
water column (such as copepods), are freshwater prey for one or another species of salmon.

For salmon, these freshwater overwintering areas comprise primarily spawning habitat, which also is the
egg and larvae habitat for up to 11 months after spawning. For this analysis, the egg-through-alevin stages
of all five species of Pacific salmon are combined. Juveniles of pink and chum salmon, the most common
and most adapted salmon to the Beaufort environment, do not require juvenile freshwater rearing habitat,
because the young hatch in early spring and soon after migrate to saltwater. Coho, sockeye, and king
salmon require year-round juvenile rearing habitat for 1-3 years. Sockeye require freshwater lake rearing
habitat for 18 months to 2 years.

Habitat areas of particular concern are designated by regulation to be all freshwater anadromous streams
and lakes. For purposes of analysis, anadromous freshwater habitat is calculated by summing the total
length of State-identified anadromous streams and lakes from the northern coast south to present or
potential onshore pipeline locations, approximately 687 kilometers of streams and rivers.

A 5-mile-wide region of brackish or less salty water, called the estuarine habitat, could theoretically
support young salmon as they exit freshwater for life in the sea. In early summer (i.e., mid-June to mid-
July) (Niedoroda and Colonell, 1988), significant inputs of freshwater from coastal runoff lowers the
salinity in these waters to 28 physical salinity units (Weingartner and Okkonen, 2001) compared to 33.1
physical salinity units farther out from the coast (Lewbel and Gallaway, 1984; Okkonen and Stockwell,
2001; Pickart, 2001). Temperature and salinity differences within the estuarine belt are due primarily to
winds. As freshwater discharge becomes low by late summer, brackish water becomes saltier. In October,
landfast ice begins forming. From November to June, this 5-mile wide estuarine zone is frozen solidly to
the ocean floor (Nukapigak, as cited in USDOI, MMS, 1995a). See|Section I1I.A.3 [Oceanography for more
detail.

This estuarine zone is used primarily by juvenile salmon smolt during physiological adaptation to the
saltwater environment from the freshwater. This outmigration takes place from the time the ice moves out
through August. Feeding during this time, especially the first few days, is thought to be especially critical
to survival. Salmon smolt must catch and eat prey within just a few days or die. Thus, prey and prey
habitat are an important part of this particular habitat. Once they enter the ocean, pink and chum salmon
smolt hug the shore. Pink salmon spend the first few weeks in water only a few centimeters deep; thus prey
living in the gravel substrate (benthic insects and zooplankton) are their primary food source. Chum
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salmon use intertidal areas (i.e., estuarine waters in the Beaufort Sea) for months before migrating to the
outside waters. They move offshore from July to September. Sockeye juveniles also tend to stay close to
the shore during their first summer (North Pacific Fisheries Management Council, 1997). For purposes of
analysis, we define the estuarine habitat as an approximately 5-mile wide zone adjacent to the Beaufort Sea
coast, an area of approximately 715,000 hectares.

Salmon reportedly are caught in August in the Colville River subsistence fishery, but not in high numbers
(George and Nageak, 1986). Strays attempting to spawn will transit the estuarine zone and may wait there
while their osmoregulatory system adapts from saltwater back to freshwater for spawning. Otherwise, the
salinity is not an important aspect for adults returning to spawn between June and September. Individual
fish probably will take only a few days to a week to transit this estuarine area in the Beaufort Sea.

The marine juvenile stage is the principal growth period of salmon and can last from 1-6 years. During this
lifestage, prey and prey habitat are the most critical components of the marine essential fish habitat. Prey
commonly is animals near the water surface (epipelagic zooplankton), particularly copepods. Given their
differences in size, this is a surprising overlap with the bowhead whale, which strains plankton through
baleen. Chinook (king) salmon and larger sockeye coho and chum salmon also consume fish.

Marine essential fish habitat technically extends north to the exclusive economic zone from the estuarine
zone. The marine salmon essential fish habitat associated with this lease sale extends from the estuarine
band (to 5 miles from the coast) to the northern sale-area boundary, an area of approximately 4 million
hectares.

However, according to the preliminary assessment report for essential fish habitat, this stage historically
does not involve the Beaufort Sea. Pink salmon occupy marine waters south of 60° N. latitude, coho
salmon south of 64° N. latitude, chinook salmon in the Bering Sea 70° N. latitude and south, pink salmon
south of the Bering Straight (about 65° N. latitude), and sockeye salmon in the larger Gulf of Alaska and
the Pacific Rim. Temperature may explain most of this difference, because the Beaufort Sea ranges
between -1.7° and -1.3° Celsius in the top layers (Okkonen and Stockwell, 2001), whereas coho salmon, for
instance, prefer 12-15° Celsius (North Pacific Fisheries Management Council, 1997).

111.B.4. Endangered and Threatened Species
ll.B.4.a. Endangered and Threatened Species in or Near the Planning
Area

The Endangered Species Act of 1973 defines an endangered species as any species that is in danger of
extinction throughout all or a significant portion of its range. The act defines a threatened species as one
that is likely to become endangered within the foreseeable future. Endangered bowhead whales and
threatened spectacled and Steller’s eiders (birds) may occur near prospective oil and gas development sites
in the Beaufort Sea.

lll.B.4.a(1) Bowhead Whales

The bowhead whale was listed as endangered on June 2, 1970. No critical habitat has been designated for
the species. The National Marine Fisheries Service received a petition on February 22, 2000, requesting
that portions of the U.S. Beaufort and Chukchi seas be designated as critical habitat for the Western Arctic
stock (Bering Sea stock) of bowhead whales. On August 30, 2002, the National Marine Fisheries Service
made a determination not to designate critical habitat for this population of bowheads (67 FR 55767)
because: (1) the population decline was due to overexploitation by commercial whaling, and habitat issues
were not a factor in the decline; (2) the population is abundant and increasing; (3) there is no indication that
habitat degradation is having any negative impact on the increasing population; and (4) existing laws and
practices adequately protect the species and its habitat.

Regarding the listing status of bowhead whales, Shelden et al. (2001) propose that the bowhead whale
species should be listed as five distinct population segments, based on the distinct population segment

1-39



OCS EIS/EA MMS 2003-000 FEBRUARY 2003

definition developed by the National Marine Fisheries Service and the Fish and Wildlife Service in 1996.
The five separate stocks of bowhead whales are the Bering Sea stock (Western Arctic stock), the
Spitsbergen stock, the Davis Strait stock, the Hudson Bay stock, and the Okhotsk stock. Shelden et al.
(2001) evaluated each proposed distinct population segment to determine whether one or more should be
reclassified. The authors used two alternative approaches to determine the status of bowhead whales, the
classification system established by the [UCN (World Conservation Union, 1996, as referenced in Shelden
et al., 2001) and the method developed by Gerber and DeMaster (1999, as referenced in Shelden et al.,
2001) for Endangered Species Act classification of North Pacific humpback whales. Under each of these
classification systems, the authors determined that the Bering Sea population of bowhead whales should be
delisted, whereas the other four populations of bowheads should continue to be listed as endangered.

The Western Arctic stock of bowhead whales was estimated to be 8,000 individuals in 1993, with a 95%
confidence interval from 6,900 and 9,200 individuals (Zeh, George, and Suydam, 1995; Hill and DeMaster,
1999). Zeh, Raftery, and Schaffner (1995) subsequently revised this population estimate by incorporating
acoustic data that were not available when the earlier estimate was developed. The revised estimate of the
population was estimated between 7,200 and 9,400 individuals in 1993, with 8,200 as the best population
estimate, and the estimate recognized by the International Whaling Commission. This revised population
estimate is also the population estimate used by the National Marine Fisheries Service in their stock
assessments (Hill and DeMaster, 1999; Ferrero et al., 2000; Angliss, DeMaster, and Lopez, 2001). An
alternative method produced an estimate of 7,800 individuals, with a 95% confidence interval of 6,800-
8,900 individuals. Zeh, Raftery, and Schaffner (1995) estimate that the Western Arctic stock increased at a
rate of 3.2% per year from 1978-1993. The increase in the estimated population size most likely is due to a
combination of improved data and better censusing techniques along with an actual increase in the
population. During the spring 2001 bowhead census, 3,295 bowhead whales were counted during the
visual count (The Arctic Sounder, 2001). Following the census, the North Slope Borough Department of
Wildlife Management estimated that the population of bowheads is increasing at the rate of about 4% per
year. The current best bowhead whale population estimate for 2001 is 9,860 with a 95% confidence
interval of 7,700-12,600 (George et al., 2002). This is a preliminary estimate and may be refined further by
incorporating additional information on acoustic locations. The new preliminary estimate for 2001 results
in an estimated rate of increase of the population of 3.3% (95% confidence interval of 2%, 4.7%) from
1978-2001(George et al., 2002). The number of calves counted in 2001 (121) is nearly twice the number
counted in 1993 (66) and the highest ever recorded. Using the preliminary population estimate of 9,860,
NOAA Fisheries estimates the minimum population of bowhead whales in the Western Arctic stock at
8,886 (Angliss and Lodge, 2002, draft). The most recent population census shows a substantial increase
over the previous population count of 8,200 whales and shows the population is approaching the lower
limits of the historical population. The historic population was estimated at 10,400-23,000 whales in 1848,
before commercial whaling, compared to an estimate of between 1,000-3,000 animals in 1914, near the end
of the commercial-whaling period (Woody and Botkin, 1993).

The Western Arctic stock (Bering Sea stock) of bowhead whales migrates through the Alaskan Beaufort
Sea semiannually between wintering areas in the Bering Sea and summer feeding grounds in the Canadian
Beaufort Sea.

Bowhead whales have an affinity for ice and are associated with relatively heavy ice cover and shallow
continental shelf waters for much of the year. Throughout the winter, bowheads frequent the marginal ice
zone, regardless of where the zone is, and polynyas (irregular areas of open water). Polynyas in the Bering
Sea along the northern Gulf of Anadyr, south of St. Matthew Island, and near St. Lawrence Island, are
important wintering areas for bowheads. Bowheads also congregate in these polynyas before starting their
spring migration (Moore and Reeves, 1993).

The bowheads’ northward spring migration appears to coincide with ice breakup. They pass through the
Bering Strait and eastern Chukchi Sea from late March to mid-June through newly opened leads in the
shear zone between the shorefast ice and the offshore pack ice. The migration takes place in pulses, or
aggregations of whales swimming together, with the first pulse passing Point Barrow in late April or early
May, the second pulse in mid-May, and a less-well-defined pulse in late May to mid-June (Moore and
Reeves, 1993). Several studies of acoustical and visual comparisons of the bowhead’s spring migration off
Barrow indicate that bowheads also may migrate under ice within several kilometers of the leads. Data
from several observers indicate that bowheads migrate underneath ice and can break through ice 14-18
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centimeters (5.5-7 inches) thick to breathe (George et al., 1989; Clark, Ellison, and Beeman, 1986).
Bowheads may use cues from ambient light and echoes from their calls to navigate under ice and to
distinguish thin ice from multiyear floes (thick ice). After passing Barrow from April through mid-June,
they move easterly through or near offshore leads. East of Point Barrow, the lead systems divide into many
branches that vary in location and extent from year to year. Andrew Oenga, who hunted bowhead whales
as a crew member out of Barrow from 1943-1960 stated: “I believe from my experience that bowhead
whales would reach the leads offshore from Prudhoe Bay by early May” (Oenga, as cited in U.S. Army
Corps of Engineers, 1999). The spring-migration route is far offshore of the barrier islands in the central
Alaskan Beaufort Sea. Bowheads arrive on their summer feeding grounds near Banks Island from mid-
May through June and remain in the Canadian Beaufort Sea and Amundsen Gulf until late August or early
September (Moore and Reeves, 1993).

Some biologists conclude that almost the entire Bering Sea bowhead population migrates to the Beaufort
Sea each spring and that few whales, if any, summer in the Chukchi Sea. However, some scientists
maintain that a few bowheads swim northwest along the Chukotka coast in late spring and summer in the
Chukchi Sea. Incidental sightings suggest that bowhead whales may occupy the northeastern Chukchi Sea
in late summer more regularly than commonly believed (Moore, 1992). Records of bowhead sightings
from 1975-1991 suggest that bowheads may occur regularly along Alaska’s northwestern coast in late
summer; however, no one has yet established if these are “early-autumn” migrants or whales that have
summered nearby (Moore et al., 1995). Harry Brower, Jr., stated that he has seen whales in the Barrow
area in the middle of the summer while the hunters are out hunting bearded seals on the ice edge (Brower,
as cited in USDOI, MMS, 1995b). The monitoring program conducted while towing the SDC to the
McCovey location in 2002 recorded five bowhead whales off Point Barrow on July 21. Bowheads found in
the Bering and Chukchi seas in the summer may be part of the expanding Western Arctic stock (DeMaster,
et al., 2000, as referenced in Angliss, DeMaster, and Lopez, 2001).

After summer feeding in the Canadian Beaufort Sea, bowheads begin moving westward into Alaskan
waters in August and September. Generally, few bowheads are seen in Alaskan waters until the major
portion of the migration takes place, typically between mid-September and mid-October. In some years
bowheads are present in substantial numbers in early September. Greene and McLennan (2001) reported
detecting substantial rates of bowhead whale calls on September 2-3 while conducting acoustic monitoring
studies around the Northstar Project. In 1997, Treacy (1998) reported sighting 170 bowheads, including 6
calves, between Cross Island and Kaktovik on September 3, during the first flight of the survey that year.
There is some indication that the fall migration, just as the spring migration, takes place in pulses or
aggregations of whales (Moore and Reeves, 1993). Braham et al. (1984, as reported in Moore and Reeves,
1993) reiterated the contention of Eskimo whalers that bowheads are segregated roughly by age class, with
smaller whales preceding large adults and cow-calf pairs on the fall migration. Inupiat whalers estimate
that bowheads take about 2 days to travel from Kaktovik to Cross Island, reaching the Prudhoe Bay area in
the central Beaufort Sea by late September, and 5 days to travel from Cross Island to Point Barrow (T.
Napageak, 1996, as cited in National Marine Fisheries Service, 1999).

Wartzog et al. (1989) placed radio tags on bowheads and tracked the tagged whales in 1988. One tagged
whale was tracked for 915 kilometers as it migrated west at an average speed of 2.9 kilometers per hour in
ice-free waters. It traveled at an average speed of 3.7 kilometers per hour in relative ice-free waters and at
an average speed of 2.7 kilometers per hour through eight-tenths ice cover and greater. Another whale
traveled 1,291 kilometers at an average speed of 5.13 kilometers in ice-free waters but showed no directed
migratory movement, staying within 81 kilometers of the tagging site. Additional tagged whales in 1989
migrated 954-1,347 kilometers at average speeds of 1.5-2.5 kilometers per hour (Wartzog et al., 1990).
Mate, Krutzikowsky, and Winsor (2000) tagged 12 juvenile bowhead whales with satellite-monitored radio
tags in the Canadian Beaufort Sea. Individual movements and average speeds (1.1-5.8 kilometers per hour)
varied widely. The whale with the longest record traveled about 3,886 kilometers from Canada across the
Alaskan Beaufort Sea to the Chukchi Sea off Russia and averaged 5.0 kilometers per hour. This whale’s
speed was faster, though not significantly, in heavy ice than in open water.

Oceanographic conditions can vary during the fall migration from open water to more than nine-tenths ice
coverage. The extent of ice cover may influence the timing or duration of the fall migration. Miller, Elliot,
and Richardson (1996) observed that whales within the Northstar region (long. 147°-150° W.) migrate
closer to shore in light and moderate ice years and farther offshore in heavy ice years, with median

111-41



OCS EIS/EA MMS 2003-000 FEBRUARY 2003

distances offshore of 30-40 kilometers (19-25 miles) in both light and moderate ice years and 60-70
kilometers (37-43 miles) in heavy ice years. Moore (2000) looked at bowhead distribution and habitat
selection in heavy, moderate, and light ice conditions in data collected during the autumn from 1982-1991.
This study concluded that bowhead whales select shallow inner-shelf waters during moderate and light ice
conditions and deeper slope habitat in heavy ice conditions. During the summer, bowheads selected
continental slope waters and moderate ice conditions (Moore, DeMaster, and Dayton, 2000). Interseasonal
depth and ice-cover habitats were significantly different for bowhead whales. Ljungblad et al. (1987)
observed during the years from 1979-1986 that the fall migration extended over a longer period, that higher
whale densities were estimated, and that daily sighting rates were higher and peaked later in the season in
light ice years as compared to heavy ice years.

Fall aerial surveys of bowhead whales in the Alaskan Beaufort Sea have been conducted since 1979 by the
Bureau of Land Management and the MMS (Ljungblad et al., 1987; Treacy, 1988-1998; Treacy, 2000).
Over a 19-year period (1982-2000), there were 15 years with some level of offshore seismic exploration
and/or drilling activity and three blank years (1994, 1995, 1999, and 2000) in which neither offshore
activity took place during September or October. The parametric Tukey HSD test was applied to MMS fall
aerial-transect data (1982-2000) to compare the distances of bowhead whales north of a normalized
coastline in two analysis regions of the Alaskan Beaufort Sea from 140-156° W. longitude While
the Tukey HSD indicates significant differences between individual years, it does not compare actual levels
of human activity in those years nor does it test for potential effects of sea ice and other oceanographic
conditions on bowhead migrations (Treacy, 2000). Treacy (2000) showed in a year-to-year comparison
that the mean migration regionwide in fall 1998 was significantly closer to shore in both the East and West
Regions than in 1999, a year with no offshore seismic or drilling activity during the fall season in the
Alaskan Beaufort Sea.

Treacy (2001) used a Geographic Information System to depict bowhead whale sighting rates by ice
severity for the central Alaskan Beaufort Sea (142-155° W. longitudes). During light-ice years,
the highest sighting rates of central-area bowhead whales were generally in shallower, nearshore water
reflecting coastal contours. During moderate-ice years, central-area whales occurred in mid-range waters,
although with some overlap of both light- and heavy-ice categories. During heavy-ice years, central-area
whales occupied deeper, offshore waters, with little overlap of whale densities for light-ice years. While
other factors may have dominating effects on site-specific distributions, such as prey concentrations,
seismic activities, and localized vessel traffic, broad-area fall distributions of bowhead whale sightings in
the central Alaskan Beaufort Sea appear to be driven by overall sea-ice severity (Treacy, 2001).

Further evidence that bowhead whales migrate at varying distances from shore in different years is
provided by recent site-specific studies monitoring whale distribution relative to local seismic exploration
in nearshore waters of the central Beaufort Sea (Miller et al., 1997; Miller, Elliot, and Richardson, 1998;
Miller et al., 1999). In 1996, bowhead sightings were fairly broadly distributed between the 10-meter and
50-meter depth contours. In 1997, bowhead sightings were fairly broadly distributed between the 10-meter
and 40-meter depth contours, unusually close to shore. In 1998, the bowhead migration corridor generally
was farther offshore than in either 1996 or 1997, between the 10-meter and 100-meter depth contours and
approximately 10-60 kilometers from shore.

Aerial surveys near the proposed Liberty development project in 1997 (BPXA, 1998a) 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, as shown in Figures 4-4 and 4-5 of the Environmental Report
submitted by BPXA for the Liberty development project (BPXA, 1998a). Because survey coverage in the
nearshore areas was more intensive than in offshore areas, maps and tabulations of raw sightings
overestimate the importance of nearshore areas relative to offshore areas. Transects generally did not
extend south of the middle of Stefansson Sound. Nevertheless, these data provide information on the
presence of bowhead whales near the proposed Liberty development area during the fall migration.
Probably only a small number of bowheads, if any, came within 10 kilometers (6 miles) of the Liberty area.

Some bowheads may swim inside the barrier islands during the fall migration. Frank Long, Jr., reported
that whales are seen inside the barrier islands near Cross Island nearly every year and are sometimes seen
between Seal Island and West Dock (U.S. Army Corps of Engineers, 1999). Thomas Brower, Sr., from
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Barrow, participated in the last commercial whale hunt in 1919. He said that when he went along with the
commercial-whale hunts, he saw crews from the whaling ships look for the whales near the barrier islands
in the Beaufort Sea and in the lagoons inside the barrier islands (Brower, 1980). Brower also said that
whales have been known to migrate south of Cross Island, Reindeer Island, and Argo Island during years
when fall storms push ice against the barrier islands. Inupiat whaling crews from Nuigsut also have noticed
that the whale migration appears to be influenced by wind, with whales stopping when the winds are light
and, when the wind starts blowing, the whales started moving through Captain Bay towards Cross Island
(Tuckle, as cited in USDOI, MMS, 1986b). Some bowhead whales have been observed swimming about
25 yards from the beach shoreline near Point Barrow during the fall migration (Rexford, as cited in USDOI,
MMS, 1996¢). A comment received from the Alaska Eskimo Whaling Commission on the Liberty draft
EIS indicated that Inupiat workers at Endicott have, on occasion, sighted bowheads on the north side of
Tern Island, but no source for the reference was provided nor was any specific information provided
regarding the location of the whale.

Data are limited on the bowhead fall migration through the Chukchi Sea before the whales move south into
the Bering Sea. Bowhead whales commonly are seen from the coast to about 150 kilometers (93 miles)
offshore between Point Barrow and Icy Cape, suggesting that most bowheads disperse southwest after
passing Point Barrow and cross the central Chukchi Sea near Herald Shoal to the northern coast of the
Chukotsk Peninsula. However, scattered sightings north of 72° N. latitude suggest that at least some
whales migrate across the Chukchi Sea farther to the north. After moving south through the Chukchi Sea,
bowheads pass through the Bering Strait in late October through early November on their way to
overwintering areas in the Bering Sea.

Bowheads are filter feeders, filtering prey from the water through baleen fibers in their mouth. Bowheads
apparently feed throughout the water column, including bottom or nearbottom feeding as well as surface
feeding. Food items most commonly found in the stomachs of harvested bowheads are zooplankton,
including euphausiids, copepods, mysids, and amphipods. Euphausiids and copepods are the primary prey
species.

The importance of the Alaskan Beaufort Sea as a feeding area for bowheads is an issue of concern to
Inupiat whalers. It is likely that bowheads continue to feed opportunistically where food is available as
they migrate across the Alaskan Beaufort Sea, similar to what they are thought to do during the spring
migration. Some bowheads 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 social reasons (Bodfish, 1981; Akootchook, 1995, as reported in National Marine Fisheries
Service, 2001). The Inupiat believe that whales follow the ocean currents carrying food organisms. If the
currents go close to Cross Island, whales migrate near there (Napageak, 1996, as reported in National
Marine Fisheries Service, 2001). Bowheads have been observed feeding not more than 1,500 feet offshore
in about 15-20 feet of water (Brower, 1979; Rexford, 1979, as reported in National Marine Fisheries
Service, 2001). Nuigsut Mayor Nukapigak testified at the Nuigsut Public Hearing on March 19, 2001, that
he harvested a bowhead whale 2 miles from Northstar Island in 1997. He also testified that he and others
saw a hundred or so bowhead whales and gray whales feeding near Northstar Island (USDOIL, MMS, 2001).
Although numerous observations have been made of bowheads feeding during both the spring migration
north to the Beaufort Sea and the fall migration west across the Alaskan Beaufort Sea, quantitative data
showing how food consumed in the Alaskan Beaufort Sea contributes to the bowhead whale population’s
overall annual energy needs is fairly limited.

Carroll et al. (1987) and Shelden and Rugh (1995; 2002) report that stomach contents collected from
bowheads harvested between St. Lawrence Island and Point Barrow during April into June, indicate some
whales feed opportunistically during the spring migration. Carroll et al. (1987) report that the region west
of Point Barrow seems to be of particular importance for feeding, at least in some years, but whales may
feed opportunistically at other locations in the lead system where oceanographic conditions produce locally
abundant food. Shelden and Rugh also suggest the lead system near Point Barrow may serve as an
important feeding area in the spring in years when oceanographic conditions are favorable. Lowry (1993)
reported that the stomachs of 13 out of 36 spring-migrating bowheads harvested near Point Barrow between
1979 through 1988 contained food. Lowry estimated total volumes of contents in stomachs ranged from
less than 1 to 60 liters, with an average of 12.2 liters in eight specimens. The extent or importance of the
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area to bowheads for feeding is not known, because no estimate of total stomach volume for the whales was
provided.

Over the years, bowheads have been reported feeding in the eastern Beaufort Sea and Amundsen Gulf
region in Canada and have been observed feeding in various places in the Alaskan Beaufort Sea. Some
bowheads appear to feed east of Barter Island as they migrate westward (Thomson and Richardson, 1987).
Lowry (1993) reports that stomachs of 13 out of 15 whales harvested off Kaktovik during 1979-1988
contained food, suggesting that nearly all bowheads taken at Kaktovik had been feeding before capture.
Lowry estimated total volumes of contents in stomachs ranged from 3-48 liters, with an average of 25.9
liters in eight specimens. One whale was noted as having a full stomach, but no stomach volume was
reported. The report did not distinguish between feeding whales with a full stomach and whales with as
little as 3 liters of material in the stomach. Stomachs of five out of six whales taken at Point Barrow during
1976-1988 contained food (Lowry, 1993). The total volume of contents of the stomach of one whale was
estimated at 109 liters, and three others were estimated at 8 liters. No estimate of total stomach volume for
the whales was provided. All whales with food materials in the stomach, regardless of volume, apparently
were considered feeding whales.

Lowry and Sheffield (2002) analyzed stomach contents of whales taken at Kaktovik, Cross Island, and
Barrow during the fall migration. The standard for a whale being designated as a feeding whale for this
study was as little as 10 or more prey items in the stomach. In many instances no information was
available about the volume of the stomach contents, but collected samples were available for laboratory
analysis.

Twenty-four out of 32 whales taken during the fall at Kaktovik from 1979-2000 and included in this
analysis were considered to have been feeding (Lowry and Sheffield, 2002). The status of three other
whales was uncertain. Of these 24 known feeding whales, there were estimates of stomach contents for 18
whales. Eleven of the 18 whales had less than 20 liters of material in their stomach, and 7 whales had more
than 20 liters of material in their stomach. Several feeding whales had as little as 2-3 liters in the stomach.
Two whales had estimated stomach volumes of 136 and 150 liters. Copepods were the dominant prey
species by volume.

Four out of five whales taken during the fall at Cross Island from 1976-2000 were considered to have been
feeding. Copepods were the main prey in three of the stomachs sampled. The report provided little or no
information on volume or stomach content of these whales other than types of prey species.

Seventy-seven out of 106 whales harvested during the fall near Barrow from 1987-2000 and included in
this analysis were considered to have been feeding. The status of two other whales was uncertain. There
was no estimate of stomach contents for 61 whales. Of the 77 known feeding whales, there were estimates
of stomach contents for 16 whales. Seven of the 16 whales had less than 20 liters of material in their
stomach, and nine whales had more than 20 liters of material in their stomach. Estimated stomach volumes
ranging from 1-189 liters were reported for the 16 whales with stomach contents, with five whales having
stomach volumes greater than 100 liters. Euphausiids were the dominant prey species by volume. The
extent or importance of the area to bowheads for feeding is not clear from the Lowry and Sheffield 2002
report, because the standard for determining a feeding whale was set so low. As pointed out by Thomson,
Koski, and Richardson (2002), there is a large difference between a stomach with that small amount of prey
(10 prey items) and one that is full.

Bowheads occasionally have been observed feeding north of Flaxman Island and, in some years, fairly
large groups of them have been seen feeding east of Point Barrow between Smith Bay and Point Barrow.
Ljungblad et al. (1986) reported that feeding bowheads comprised approximately 25% of the total
bowheads observed during aerial surveys conducted in the Beaufort Sea from 1979 through 1985. Miller,
Elliott, and Richardson (1998) reported observing many aggregations of feeding whales in nearshore waters
near or just offshore of the 10-meter depth contour during late summer/autumn 1997.

Treacy (2002) used a Geographic Information System to identify temporal or spatial patterns in feeding or
milling behavior of bowhead whales in a given year or multiple years. Because whales exhibiting milling
behavior also may be feeding whales, whales with milling behavior were included with whales with
apparent feeding behavior, even though some milling whales were probably engaged in other forms of
social behavior. Feeding and milling whales observed per unit effort for each fall season (1982-2001) were
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mapped for visual comparison of relative occurrence of these behaviors in the Alaskan Beaufort Sea.
Treacy (2002) observed a greater relative occurrence of feeding and/or milling behavior of whales on
transect in six of the 20 years (1984, 1989, 1997, 1998, 1999, and 2000) near the mouth of Dease Inlet.
Greater relative occurrence of feeding and/or milling behavior of bowheads was observed on transect in 4
of those years (1989, 1997, 1998, and 1999) near Cape Halkett. There were 9 other years when feeding
and/or milling behaviors were noted on transect at locations other than near Dease Inlet or Cape Halkett
(1982, 1983, 1985, 1986, 1988, 1990, 1993, 1995, and 1996). Feeding/milling behaviors during these 9
years were typically spottier, less recurrent between years, and/or involved fewer whales per unit effort. In
5 other years (1987, 1991, 1992, 1994, and 2001), neither feeding nor milling behaviors were observed on
transect anywhere in the study area. Interannual and geographic variation in prey availability likely
accounts for opportunistic feeding aggregations in particular years and locations (Treacy, 2002).

A study by Richardson (1987) concluded that food consumed in the eastern Beaufort Sea contributed little
to the bowhead whale population’s annual energy needs, although the area may be important to some
individual whales. The conclusion was controversial. The North Slope Borough’s Science Advisory
Committee (1987) believed there were problems in the study’s design and length. The main concerns
expressed by the Committee were the short duration of the study (two field seasons, one of which was
limited by ice cover), suboptimal sampling designs, and difficulties in estimating food availability and
consumption. Two years is too short a period in which to fully characterize the use of an area by
bowheads. The Committee also said the overall conclusion of nonimportance seems marginally reasonable
only for the whale stock as a whole and only in the context of the sampling period within the 1985-1986
feeding seasons. The Committee did not accept the conclusion that the study area is unimportant as a
feeding area for bowhead whales. To respond to these concerns and to better understand the importance of
the eastern Alaska Beaufort Sea to bowhead whales, the MMS funded a second study on bowhead whale
feeding, entitled Bowhead Whale Feeding in the Eastern Alaskan Beaufort Sea: Update of Scientific and
Traditional Information (USDOI, MMS, Alaska OCS Region, 1997). The study emphasized cooperation
among local government, subsistence-whale hunters, scientists, and MMS in its planning and execution.
This bowhead whale-feeding study was an extension of the feeding study conducted in the same area of the
eastern Beaufort Sea during 1985 and 1986. The purpose of the project was to compile and integrate
existing traditional and scientific knowledge about the importance of the eastern Alaskan Beaufort Sea for
feeding by bowhead whales. The study area extended from Flaxman Island to the Alaska/Canada border
and from shore to the 200-meter depth contour.

A later study by Koski (2000) summarized that the most common activity of bowheads in the eastern
Alaskan Beaufort Sea during late summer and autumn was feeding. Bowhead use of the eastern Alaskan
Beaufort Sea during late summer and autumn can be highly variable from year to year, with substantial
differences in the numbers, size classes, residence times, and distributions of bowheads recorded there
during 1985, 1986, 1998, and 1999.

Following the first year of fieldwork on this study, Griffiths (1999) noted that the average zooplankton
biomass in the study area was higher in 1986 than in 1998. Habitat suitable for feeding appears to have
been less common in the eastern Alaskan Beaufort Sea in 1998 than it was in 1986. In 1998, the principal
feeding area within the eastern study area appeared to have been near Kaktovik.

Griffiths, Thomson, and Bradstreet (2002) discussed zooplankton biomass samples collected in the
Canadian Beaufort Sea during the 1980°s and in the Alaskan Beaufort Sea in 1986, 1998, and 1999, where
bowhead whales were either observed feeding or where whales had been observed feeding the previous
day. Bowhead whales feed in areas with a higher than average concentration of zooplankton. The lowest
biomass in any of the plankton tows conducted at 17 whale-feeding stations was 545 milligrams per cubic
meter. For 4 of the 17 stations the highest biomass measured was 771-807 milligrams per cubic meter, and
for 12 of 17 stations the highest value was greater than or equal to 1,000 milligrams per cubic meter. Mean
wet-weight biomass in the water column near actively feeding whales was 529 milligrams per cubic meter,
a value considerably higher than the mean biomass in the water column elsewhere in the eastern Alaskan
and Canadian parts of the Beaufort Sea (230 milligrams per cubic meter). The distribution of biomass
values at locations with feeding bowheads indicates that the feeding threshold for bowheads may be a wet
biomass of ~800 milligrams per cubic meter.
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Bowhead whales moved quickly through the area in 1998 and did not stop to feed for any great period of
time. In contrast, during 1986, some individual whales stopped to feed in the study area for periods of at
least several days. In 1999, the main bowhead feeding areas were 20-60 kilometers offshore in waters 40-
100 meters deep in the central part of the study area east and northeast of Kaktovik, between Kaktovik and
Demarcation Bay (Koski, Miller, and Gazey, 2000). In 1999, one bowhead remained in the study area for
at least 9 days, and 10 others remained for 1-6 days. Their mean rate of movement was about one-eighth of
the rate observed in 1998.

Although various types of evidence (with the exception of isotope ratios) indicate that the eastern Beaufort
Sea as a whole, including the Canadian Beaufort, is important to bowhead whales for feeding, the eastern
Alaskan Beaufort Sea is only a small fraction of that area (Richardson and Thomson, 2002). The average
bowhead does not spend much time in the eastern Alaskan Beaufort Sea and, thus, does not feed there
extensively. Koski, et al. (2002) used six calculation methods to estimate residence time for whales in the
eastern Alaska Beaufort Sea area, from Flaxman Island to Herschel Island. The annual residence time
varied from 2.1-8.3 days and averaged 5.1 days. Richardson and Thomson (2002) estimated that an
average bowhead spends ~3.8 days in the area from Flaxman Island to the Alaska/Canada border during
late summer/early autumn, or ~1.4 days longer than expected for a whale that swims steadily across that
area. Of the individual bowheads that travel through this portion of the eastern Alaskan Beaufort Sea, some
spend at least 7 days.

Carbon-isotope analysis of bowhead baleen has indicated that a significant amount of feeding may occur in
wintering areas (Schell, Saupe, and Haubenstock, 1987). Baleen from bowhead whales provides a
multiyear record of isotope ratios in prey species consumed during different seasons, including information
about the occurrence of feeding in the Bering Sea and Chukchi Sea system. Carbon-isotope analysis of
zooplankton, bowhead tissues, and bowhead baleen indicates that a significant amount of feeding may
occur in areas west of the eastern Alaskan Beaufort Sea, at least by subadult whales (Schell, Saupe, and
Haubenstock, 1987). The isotopic composition of the whale is compared with the isotope ratios of its prey
from various geographic locations to make estimates of the importance of the habitat as a feeding area.
Subadult whales show marked changes in the carbon isotope over the seasons, indicating that carbon in the
body tissues is replaced to a large extent from feeding in summer and feeding in the autumn-winter months.
In contrast, adult animals sampled show very little seasonal change in the carbon isotope and have an
isotopic composition best matched by prey from the western and southern regions of their range, implying
that little feeding occurs in summer (Schell and Saupe, 1993).

The isotopic data also indicate that primary productivity in the Bering and southern Chukchi seas is
declining. Schell (1999a) looked at baleen from 35 bowheads that were archived, in addition to whales
from the recent harvest, and constructed an isotopic record that extends from 1947-1997. He inferred from
this record that seasonal primary productivity in the North Pacific was higher over the period from 1947-
1966, and then began a decline that continues to the most recent samples from 1997. Isotope ratios in 1997
are the lowest in 50 years and indicate a decline in the Bering Sea productivity of 35-40% from the carrying
capacity that existed 30 years ago. If the decline in productivity continues, the relative importance of the
eastern Beaufort Sea to feeding bowheads may increase (Schell, 1999b).

Lee and Schell (2002) analyzed carbon isotope ratios in bowhead whale muscle, baleen, and fat, and in
bowhead food organisms. The isotopic signatures in zooplankton from Bering and Chukchi waters, which
sometimes extend into the western Beaufort Sea, are similar and cannot be differentiated from one another.
Zooplankton from the eastern Beaufort Sea (summer and early autumn range) has an isotopic signature that
is distinct from that in Bering/Chukchi zooplankton. Lee and Schell compared these isotopic signatures in
zooplankton to isotopic signatures in bowhead tissues.

Lee and Schell (2002) found that carbon isotopes in the muscle sampled in the fall were not significantly
different from those in muscle sampled in the spring. Carbon isotopes in the muscle during both seasons
closely matched the isotope ratios of zooplankton from the Bering and Chukchi waters, indicating most of
the annual food requirements of adults and subadults are met from that portion of their range. Based on the
comparison of carbon isotopes in the zooplankton and in bowhead tissues, they estimate that 10-26% of the
annual bowhead feeding activity was in the eastern and central Beaufort Sea waters, roughly east of
Prudhoe Bay.
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Isotope data from baleen showed different feeding strategies by adult and subadult whales. Subadults
acquired sufficient food in the eastern Beaufort Sea to alter the carbon isotope ratios in baleen relative to
baleen representing feeding in Bering and Chukchi waters. Baleen plates from subadults showed a wider
range in isotope ratios than those from adults, suggesting active feeding over all parts of their range.

A study by Hoekstra et al. (2002) concluded that seasonal fluctuations in carbon isotope values was
consistent for all age classes of bowhead whales and suggests that the Bering and Beaufort Seas are both
important regions for feeding. Hoekstra et al. (2002) included data on isotope ratios in tissue subsamples
from some of the same individual bowheads from Kaktovik and Barrow that were analyzed by Lee and
Schell. There was an apparent discrepancy in the data from these two studies and somewhat different
conclusions. The source of the discrepancy related to differences in the results from the Kaktovik whale
muscle samples. Hoekstra et al. (2002) suggest the percentage of annual feeding activity in the eastern
Beaufort Sea could be on the order of 37-45% (compared to 10-26%). This discrepancy was considered
critical in assessing the importance of feeding in the eastern Beaufort Sea. Lee and Schell subsequently
repeated their isotopic analyses on additional subsamples from the same Kaktovik whales and obtained the
same results they obtained initially (Lee and Schell, 2002). These re-analyses confirm the accuracy of the
measurements reported by Lee and Schell in their draft report. Hoekstra et al. have not repeated their
isotopic analyses at this time; therefore, the reason for the discrepancy between the two sets of data remains
uncertain.

Estimated food consumption by bowheads in the eastern Alaskan study area (Flaxman Island to
Alaska/Canada border) was expressed as a percentage of total annual consumption by the population
(Thomson, Koski, and Richardson, 2002). This was done separately for each year of the study and
averaged for the 5 years of the study. Based on this approach, in an average year the population of
bowhead whales is estimated to consume about 2.4% of its annual energetic requirements in the study area.
In 1 of the 5 years (1999), the population of bowheads may have derived about 7.5% of annual energetic
requirements in the study area. In all other years, estimated consumption in the study area was less than
2%.

Thomson, Koski, and Richardson (2002) tried to reconcile the low estimates of summer feeding, as evident
from the isotope data of Lee and Schell, with other data: behavioral observations showing frequent feeding
in the eastern Beaufort Sea during the summer and early autumn; zooplankton sampling near bowheads
feeding in those areas shows that whales concentrate their feeding at locations with much higher than
average biomasses of zooplankton; frequent occurrence of food in the stomachs of bowheads harvested in
the Alaskan Beaufort Sea during late summer and autumn; and length-girth relationships show that
subadult bowheads, and possibly adults, gain weight while in the Beaufort Sea in summer and lose weight
while elsewhere and lipid content of blubber, at least in subadults, is higher when they leave the Beaufort in
fall than when they return in spring. Although some of this evidence suggests the importance of feeding in
the Beaufort Sea during summer and early autumn, those types of data on summer and early fall feeding in
the Beaufort Sea do not specifically show what fraction of the annual feeding occurs in the eastern and
central Beaufort Sea. No comparable data on feeding, girth, or energy content have been obtained during
and after the whales feed in the Chukchi sea in mid- to late fall. Perhaps, more feeding and energy
accumulation occurs there in fall than in the Beaufort Sea in summer. If so, the observations of feeding in
the Beaufort Sea might not be inconsistent with the strong Bering/Chukchi isotope signature in bowhead
tissues.

Thomson, Koski, and Richardson (2002) offered a feeding scenario that might be consistent with all these
data: feeding occurs commonly in the Beaufort Sea in summer and early autumn, and bowheads gain
energy stores while feeding there. However, zooplankton availability is not as high in the Beaufort Sea
during summer as in the Chukchi and northern Bering seas during autumn. Also, feeding in the western
Beaufort in autumn effectively may be on Chukchi prey advected to that area. Thus, bowheads might
acquire more energy from Bering/Chukchi prey in autumn than from eastern and central Beaufort prey in
summer/early autumn. Given this, plus an assumed low turnover rate of body components, the overall
body composition of bowheads may be dominated by components from the Bering/Chukchi system, even at
the end of the summer when leaving the Beaufort. Energy gained in the Beaufort and Chukchi seas during
summer and fall presumably is used during winter when food availability is low, resulting in reduced girth
and energy stores when returning to the Beaufort Sea in spring than when leaving in autumn. Several
aspects of this scenario are speculative.
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Richardson and Thomson (2002) summarized the information from the bowhead whale feeding study:

e A comparison of carbon isotope ratios in bowhead muscle and baleen with those in the main food
organisms suggests that bowhead whales consume only a minority of their food in the eastern and
central Beaufort Sea, including the Canadian and the eastern Alaskan Beaufort Sea. Based on
stable-isotope evidence, bowhead whales likely consume only 10-26% of their food in the eastern
and central Beaufort Sea. Subadult bowheads appear to derive greater than 10% of annual food
requirements there, although the 95% confidence interval extends below 10%. It also is probable
that adults gain greater than10% of their food in that area but, for adults, the isotope evidence
considered in isolation would support an answer of less than 10%.

e  Anaverage bowhead spends ~3.8 days in the area from Flaxman Island to the Alaska/Canada
border during the late summer/autumn period, or ~1.4 days longer than expected for a whale that
swims steadily across that area. Averages in various years ranged from ~2.5-6.3 days. Although
the average was less than 7 days in all years studied, it might exceed 7 days in a small minority of
the years, based on the calculated upper 95% confidence bounds. Of the individual bowheads that
travel through the eastern Alaskan Beaufort Sea, some spend at least 7 days between the
Alaska/Canada border and Flaxman Island during late summer and autumn.

*  The percentage of the study area suitable as feeding habitat, i.e., with 800 milligrams per cubic
meter zooplankton at some depth, averaged 25% over 4 years with effective echosounder
sampling, and varied from 7-43% in individual years.

¢ Based on stomach content data supplemented by behavioral evidence, far more than 10% of the
bowheads that pass through the eastern Alaskan Beaufort Sea during late summer and autumn feed
there. Of the whales harvested at Kaktovik, 24 out of 32 whales had been feeding. The status of
three other whales was uncertain. Of the 24 feeding whales, there were estimates of stomach
contents for 18 whales. Eleven of these 18 whales had less than 20 liters of stomach contents and
7 whales out of the 18 had 20 liters or more of stomach contents.

*  Bowheads fed for an average of 47% of their time in the eastern Alaskan Beaufort Sea during late
summer and autumn. A substantial minority of the feeding occurred during travel. Among
traveling whales, feeding as well as travel was occurring during a substantial percentage of the
time, on the order of 43%.

e Inan average year, the population of bowhead whales derives an estimated 2.4% of annual
energetic requirements in the eastern Alaskan Beaufort Sea. In 1 of 5 years of study, the
population may have derived as much as 7.5% of annual energetic requirements from the area.
Use of the study area varies widely in time and space, depending on zooplankton availability and
other factors.

Information regarding age at sexual maturity or mating behavior and timing for bowhead whales is not
known with certainty. Most bowheads mate and calve from April through mid-June, coinciding with the
spring migration. Mating may start as early as January and February, when most of the population is in the
Bering Sea, but mating also has been reported as late as September and early October (Koski et al., 1993).
Calving occurs from March to early August, with the peak probably occurring during the spring migration
between early April and the end of May (Koski et al., 1993). Females give birth to a single calf probably
every 3-4 years.

Reese et al. (2001) developed a nonlinear model for fetal growth in bowhead whales to estimate the length
of gestation, with the model indicating an average length of gestation of 13.9 months. By comparison, the
length of gestation for bowhead whales was estimated to be between 13 and 14 months by Nerini et al.
(1984, as reported in Reese et al., 2001) and between 12 and 16 months by Koski et al. (1993). The model
by Reese et al. (2001) also indicated that conception likely occurs in early March to early April, suggesting
that breeding occurs in the Bering Sea. The conception date and length of gestation suggests that
parturition is likely to occur in mid-May to mid-June, when most whales are between the Bering Strait and
Point Barrow. Reese et al. (2001) said this is consistent with other observations in the region, including:
(a) relatively few neonate-cow pairs are reported by whalers at St. Lawrence Island; (b) many neonates are
seen during the whale census in late May; (¢) relatively few term females have been taken at Barrow; (d)
females with term pregnancies appeared close to parturition; and (¢) most of the herd is believed to have
migrated past Barrow by late May.
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Several researchers have explored techniques for aging bowheads, including tympanic bullae lamina,
carbon isotopes in baleen, photographic recapture, and aspartic-acid racemization of the eye lens. The
various approaches at aging bowhead whales and estimating survival rates all suggest slow growth, great
longevity, and high survival rates. Schell and Saupe (1993) looked at baleen plates as a means to determine
the age of bowhead whales and concluded that bowheads are slow-growing, taking about 20 years to reach
breeding size. Zeh et al. (1993), while looking at population structure and dynamics, also concluded that
the bowhead is a late-maturing, long-lived animal with fairly low mortality. Photographic recaptures by
Koski et al. (1993) also suggested advanced age at sexual maturity of late teens to mid-twenties. Most
female bowheads become sexually mature when they are 12.5-14.0 meters long, probably at an age
exceeding 15 years. The discovery of traditional whaling tools recovered from five bowheads landed since
1981 also suggest advanced longevity (George et al., 1995), in some instances exceeding 100 years.
George et al. (1999), using the aspartic-acid racemization techniques, estimated the age of 42 whales. The
results indicated that four animals exceeded 100 years of age.

There is little information regarding natural mortality for bowhead whales in the Bering, Chukchi, and
Beaufort seas. Bowhead whales have no known predators except, perhaps, killer whales and subsistence
whalers. Attacks by killer whales have occurred, but the frequency probably is low. George et al. (1994)
concluded that the relatively low frequency of bite marks likely reflects a relatively low frequency of killer
whale attacks and predation pressure. Likewise, the scarcity of observations of vessel-inflicted injuries
suggests that the incidence of ship collisions with bowhead whales also is quite low. There also are some
reports of bowheads becoming entangled in ropes from crab pots, harpoon lines, or fishing nets; however,
the frequency of occurrence is not known. Some whales likely die as a result of entrapment in ice, but the
number is thought to be relatively small (Philo et al., 1993). Little is known about the effects of microbial
or viral agents on natural mortality.

lll.B.4.a(2) Spectacled and Steller’s Eiders

lll.B.4.a(2)(a) Population Status and Spring Migration

An estimated 7,370 spectacled eiders occupied the Arctic Coastal Plain of Alaska in June 2001 (Larned et
al., 2001), about 2% of the estimated 363,000 world population (USDOI, Fish and Wildlife Service, 1999).
Nonbreeders, assumed to remain at sea in summer, are not included in the Alaska estimate. The arctic
Alaska population has shown a nonsignificant decreasing trend from 1993-2000 (Larned et al., 2001).
Details of population status and annual cycle may be found in the final EIS’s for Liberty and Sale 170
(USDOI, MMS, Alaska OCS Region, 2002a; USDOI, MMS, 1998); the National Petroleum Reserve-
Alaska Integrated Activity Plan EIS (USDOI, Bureau of Land Management and MMS, 1998); Petersen,
Grand, and Dau (2000); Troy Ecological Research Assocs. (1999); and USDOI, Fish and Wildlife Service
(1999). The spectacled eider was listed as a threatened species under the Endangered Species Act in May
1993.

The only known wintering area lies south of St. Lawrence Island in the Bering Sea. Because few eiders are
observed in marine areas along the Beaufort coast in spring, a majority may migrate to the nesting areas
overland from the Chukchi Sea (Troy Ecological Research Assocs., 1999).

1ll.B.4.a(2)(b) Nesting and Postnesting Periods

Spectacled eider nests are widely separated, nesting mainly from the Sagavanirktok River to the Chukchi
Sea, and only sparsely to the east (Larned et al., 2001). The highest densities determined from Fish and
Wildlife Service aerial surveys for eiders in 1998-2001 on the Arctic Coastal Plain east to the Arctic
National Wildlife Refuge were found south of Barrow, with smaller areas east of Teshekpuk Lake, on the
Colville River Delta, and near western Simpson Lagoon'&@ Overall density was determined as 0.24
birds per square kilometer (304 birds observed) in 2001 (Tarned; <t al., 2001).

Following their early (June) departure from the nesting areas, males apparently make relatively little use of
the Beaufort before migrating to the Chukchi Sea. A few satellite-tagged males have been located in
western Simpson Lagoon and Harrison Bay (Map 9§ ] Females that have not nested, or had nest failure,
may occur in Beaufort Sea waters from late June through August. Females with broods are present from
late August. The use of Beaufort coastal waters by females is more widespread than males, but Harrison
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Bay also is used frequently, as suggested by locations of birds by satellite telemetry (Map 9b).| Apparently,
there is considerable variation in the speed of movement from east to west across thé-Beaufort'Sea by
individual birds, as indicated by successive locations of specific satellite transmitters (numbers near map
symbols). From the Prudhoe Bay area, where birds were equipped with transmitters that broadcast a
location every 3 days, some birds left the Beaufort Sea before the next location was broadcast (for example,
males 7347, 7353). Others were recorded at intermediate points for 1-3 three-day intervals before
departing the map area (males 7352, 7354; females 4453, 4457, 4500, 7339, 7341, 7356, 7362). It does not
appear that any birds remained in the Beaufort more than 9 days after receiving a transmitter, and most
departed more quickly.

Aerial surveys in the central Beaufort Sea area from Harrison Bay/Cape Halkett to Mikkelsen
Bay/Brownlow Point in 1999 and 2000 by the Fish and Wildlife Service located 148 individuals in offshore
waters; 147 of these were in deeper waters (greater than 10 meters) of Harrison Bay, including one large
flock of 100 birds (Fischer, Tiplady, and Larned, 2002;[Map 94). A Fish and Wildlife Service survey from
Point Barrow to Demarcation Point in 2001 located 15 individuals off western Simpson Lagoon, in outer
Smith Bay, and off the Plover Islands east of Point Barrow (Fischer, 2001; |§l aﬁ 9a It should be noted that
aerial flight lines along which birds were counted during 1999 and 2000 surveys were separated by only 5.4
kilometers and confined to the area between Harrison Bay/Cape Halkett to Mikkelsen Bay/Brownlow
Point, compared to 10 kilometers in the 2001 survey, which covered the entire Alaskan Beaufort Sea coast
from Point Barrow to Demarcation Point and, thus, lines along which birds are plotted are closer together
and almost twice as numerous in the central area as to the east and west.

lll.B.4.a(2)(c) Steller’s Eider

Recent surveys have found very low densities (0.01 birds per square kilometer, Larned, et al., 2001) of this
species on the western Arctic Coastal Plain as far east as the Colville River Delta It is rare in
this latter area and extremely rare farther east (Larned, et al., 2001; Mallek, 2001; Mallek, Platte, and
Stehn, 2002). The estimated coastal plain population is about 1,000 individuals; its center of abundance
and nesting is the Barrow area (USDOI, Fish and Wildlife Service, 1999), with a high density of 0.08 birds
per square kilometer (44-112 birds observed in 1999-2001) determined by intensive surveys in this area
(Ritchie and King, 2001). Nesting does not occur every year in this area, possibly related to predator
presence (Quakenbush and Suydam, 1999). Although Dau and Anderson (2001) did not observe Steller’s
eiders during their Beaufort Sea nearshore-barrier island aerial survey in late June-early July 2001, Fischer
(2001) observed three near Cape Simpson in Smith Bay during transects flown in late July 2001. The
Alaska population of the Steller’s eider was listed as threatened under the Endangered Species Act in June
1997.

1ll.B.4.a(2)(d) Critical Habitat

Critical habitat for these eiders was designated in February 2001. Spectacled eider areas include Ledyard
Bay in the southeast Chukchi Sea, the wintering area south of St. Lawrence Island, Norton Sound, and the
Yukon-Kuskokwim Delta. Critical habitat for the Steller’s eider includes the Yukon-Kuskokwim Delta and
four areas of southwest Alaska.

111.B.5. Marine and Coastal Birds

Several million birds of about 70 species occur regularly in Arctic Coastal Plain and Beaufort Sea habitats
in or adjacent to the multiple-sale area (BPXA, 1995, 1998a; Johnson and Herter, 1989; USDOI, MMS,
1996a, 1998; Troy Ecological Research Assocs., 1993, 1995b). Nearly all are migratory, present for all or
part of the period May to early November. A majority of species found in coastal areas are waterfowl or
shorebirds; other groups represented by one or more species that also are fairly common to abundant
include loons, seabirds, hawks/eagles, ptarmigan, and songbirds. Aerial surveys in the Beaufort Sea have
documented that birds are widespread in substantial numbers in both nearshore and offshore waters of this
area (Fischer, 2001; Fischer, Tiplady, and Larned, 2002; Larned, Platte, and Stehn, 2001; Stehn and Platte,
2000; USDOI, Fish and Wildlife Service, 2002) and it is likely that approximately this distribution prevails
along most or all of the Beaufort coastline and into the northern Chukchi Sea during the open-water season.
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Birds occur out to at least 70 kilometers offshore where open water is available. Important features of
various species’ annual cycle events, habitats, abundance, and population status are summarized below;
details of these topics may be found in the final EIS’s for Liberty and Sale 170 (USDOI, MMS, Alaska
OCS Region, 2002a; USDOI, MMS, 1998) and the Northwest National Petroleum Reserve-Alaska
Integrated Activity Plan EIS (USDOI, Bureau of Land Management and MMS, 2002).

lll.B.5.a. Annual Cycle

lll.B.5.a(1) Spring Migration

Waterfowl species such as the long-tailed duck, king eider, common eider, and brant migrate eastward
along a broad front, which may include inland, coastal, and offshore routes, from about early May to mid-
June (Johnson and Herter, 1989; Johnson and Richardson, 1982; Richardson and Johnson, 1981). A
substantial proportion of several species’ Pacific breeding population passes through or adjacent to the
multiple-sale area during spring migration. The availability of open water off river deltas and in leads
determines migratory routes and distribution of loons, waterfowl, and seabirds at this time. These areas are
occupied until local nesting areas are free of snow in June (Bergman et al., 1977; Johnson and Herter,
1989). Most shorebirds and other waterfowl concentrate in snow-free coastal or inland areas until nest
sites are available. For example, in early to mid-June prebreeding shorebirds such as sanderlings, Baird’s
sandpiper, and semi-palmated plover occur on early-opening gravel and mud areas on some beaches and
pools. Arrival dates for various species range from late April to early June.

lll.B.5.a(2) Nesting Period

Islands in river deltas and barrier islands provide the principal nesting habitat for several waterfowl and
marine bird species in the Beaufort Sea region. In particular, lesser snow geese and brant nest on Howe
and Duck islands in the Sagavanirktok River Delta (Johnson, 1994a,b; Stickney and Ritchie, 1996); snow
geese also nest on the Ikpikpuk River delta at Smith Bay (Ritchie, Lovely, and Knoche, 2002), apparently
increasing from about 100 nesting pairs in 1998 (Ritchie, Burgess, and Suydam, 2000) to more than 800
pairs in 2002 (Suydam, 2002, pers. commun., as cited in North Slope Borough, 2002:letter comment on
Beaufort Sea Planning Area EIS). Up to 7,500 snow geese nest on the Kendall Island Bird Sanctuary on
the Mackenzie River delta. Large numbers of brant and other goose species often occur in the Teshekpuk
Lake Special Area, especially on lakes between Teshekpuk and the coast. Scattered colonies of brant
occur through northwest Alaska, particularly from Smith Bay west to the Chukchi coast, and low numbers
southward to Kasegaluk Lagoon (Ritchie, Lovely, and Knoche, 2002). Common eiders, glaucous gulls,
and arctic terns nest on barrier islands in the east-central Beaufort Sea in addition to on other islands and
causeways (Flint, et al., 2000; Johnson, Wiggins, and Rodrigues, 1993; Johnson and Herter, 1989;
Schamel, 1978; ,|T_135| Terns also nest at high density inland across much of the Arctic Coastal
Plain, and common eiders have been documented nesting on the mainland near Point Thomson (U.S.
Geological Survey, Biological Resources Div., 2002, pers. commun.). Common eider young may occur in
creches of varying size, particularly where eiders nest in colonies (Flint, et al., 2000; Johnson and Herter,
1989). Black guillemots nest mainly on barrier islands in the western Beaufort, particularly Cooper Island
(Divoky, Watson, and Bartonek, 1974).

Pacific loons; tundra swans; greater white-fronted geese; several duck species including the abundant
northern pintail; shorebirds (Map 10a), jaegers; glaucous gulls; and arctic terns nest across most of the
Arctic Coastal Plain, generally at higher densities west of the Prudhoe Bay area; but they also extend into
northern Canada in smaller numbers. Sabine’s gull occurs mainly from the Deadhorse area west; it is an
uncommon breeder in the Arctic National Wildlife Refuge. Shorebirds are numerically dominant in most
coastal plain bird communities (Map 10a)] occurring across northern Alaska, including the Arctic National
Wildlife Refuge, and Canada, inctuding Kendall Island Bird Sanctuary, using a range of habitats from dry
gravelly to wet tundra and littoral. Members of this group, including dunlin, semi-palmated sandpiper, and
American golden-plover, also nest on barrier islands which have tundra habitats, as do several passerine
species including Lapland longspur, redpoll, and snow bunting (U.S. Geological Survey, Biological
Resources Div. 2002, pers. commun.). Shorebirds likely to nest in these habitats also include semi-
palmated plover, pectoral sandpiper, red-necked phalarope, and red phalarope. Concentrations of Canada
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geese occur in the Teshekpuk Lake area and at lower density in the Prudhoe Bay region. Long-tailed
ducks are widespread in northern Alaska, including the Arctic National Wildlife Refuge, and Canad
. Probably three-quarters of Beaufort Sea king eiders occupy western Canada and northeastern Alaska
during the breeding season (Dickson et al., 1997; Suydam, 2000). Other areas of relatively moderate

density occur on the coastal plain from west of Prudhoe Bay to south of Barrow (Larned, Platte, and Stehn,
2001; Yellow-billed and red-throated loons (Gotthardt, 2001) nest mainly south and west of
Smith Bay.

lll.B.5.a(3) Postnesting Period

Most broodrearing and/or molting loons, swans, and geese occur in large lakes. Brant molt on lakes in the
Teshekpuk Lake area or lakes near their nesting colonies elsewhere. In addition, postmolting and
broodrearing brant use various coastal habitats such as sloughs and tidal flats (Derksen, Bollinger, and
Esler, 1992; Johnson and Herter, 1989; Ritchie, Lovely, and Knoche, 2002) from early July through
August. Major concentrations of molting waterfowl occur in several areas along the Beaufort and Chukchi
sea coasts including Simpson Lagoon, the Teshekpuk Lake Special Area, Peard Bay, Kasegaluk Lagoon,
and Ledyard Bay from late June through August. Teshekpuk Lake is the most important molting location
for brant, especially failed breeders and nonbreeders from western Alaska and the Yukon-Kuskokwim
Delta, Canada, and Siberia beginning in late June; substantial numbers of greater white-fronted and
Canada geese also molt in this area. Numbers occupying the area during the molt period vary
considerably, from low thousands to tens of thousands of individuals, in part depending on greater or lesser
nest success by the various species (Mallek, 2001; Mallek, Platte, and Stehn, 2002). Snow goose
broodrearing occurs in Foggy Island Bay and surrounding river deltas (Johnson, 1998).

Large numbers of long-tailed ducks molt in Simpson and other Beaufort d bays beginning in
mid-July (Johnson, 1984; Johnson and Gazey, 1992; Lanctot et al., 2001; Map 10b).[ (Note that the
apparently higher offshore bird densities recorded during aerial surveys confined to the central Beaufort
Sea region from Harrison Bay/Cape Halkett to Mikkelsen Bay/Brownlow Point in 2000, compared to those
recorded in areas farther east or west during aerial surveys that covered the entire Alaskan Beaufort coast
from Point Barrow to Demarcation Point, may be partly an artifact of sampling intensity. This is because
aerial survey flight lines along which birds were counted were separated by only 5.4 kilometers in the
central survey area, compared to 10 kilometers in areas farther east or west and, thus, lines along which
birds are plotted are closer together and almost twice as numerous in the central area as in the eastern or
western areas). Most birds are located along barrier islands or in lagoons rather than seaward from lagoons
or along mainland shores (Flint et al., 2000). To a considerable extent, molting and staging individuals
remain in the same area of a particular lagoon during their stay in the Beaufort region (Flint et al., 2000).
Males and nonbreeders/failed breeders are joined later by females with young.

Males and nonbreeding or failed breeding female common eiders migrate to coastal molting areas in
Chukchi Sea lagoons and bays beginning in late June and early July (Johnson and Herter, 1989;
Some females with young may molt in local coastal lagoons (Barry, 1968; Johnson and Herter, 1989
before moving south to wintering areas beginning in late August and continuing into early November.
Male king eiders undertake a molt migration to Chukchi and Bering sea areas from early July through
August (Dickson, Suydam, and Balogh, 2000; Maps 11a and 11b). Apparently, some molt in the Beaufort
Sea (Suydam et al., 1997). Females migrate from mid-August into September, and young leave the
breeding areas in September and October. These species, together with the long-tailed duck, are common
migrants along the coast of the Arctic National Wildlife Refuge.

Along the Beaufort coastline, nonincubating members of shorebird pairs concentrate in coastal habitats as
early as mid-June. In late June to early July, individuals and flocks of nonbreeding and postbreeding adults
of several species move to habitats surrounding small coastal lagoons and nearby brackish pools. In late
July and early August, adults relieved of parental duties flock in shoreline areas prior to migration. In
August and September, juvenile semi-palmated sandpipers and red phalaropes feed along inner lagoon
margins in preparation for migration. Shoreline use by red phalaropes in particular is extensive, with
concentrations exceeding 500 per kilometer of gravel beach reported on the Barrow spit and in the Simpson
Lagoon area (U.S. Geological Survey, Biological Resources Div., 2002, pers. commun.). Parents with
fledged young follow in several weeks, and juveniles form large flocks in mid- to late August (Johnson and
Richardson, 1981). Most have departed the area by mid-September.
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111.B.5.b. Habitat Use and Abundance

In the Beaufort Sea region, most loons, waterfowl, and seabirds are found within 50 kilometers of the coast
(Note that the apparently higher offshore bird densities recorded during aerial surveys confined
to the central Beaufort Sea region, from Harrison Bay/Cape Halkett to Mikkelsen Bay/Brownlow Point in
2000, compared to those recorded in areas farther east or west during aerial surveys that covered the entire
Alaskan Beaufort coast from Point Barrow to Demarcation Point, may be partly an artifact of sampling
intensity. This is because aerial survey flight lines along which birds were counted were separated by only
5.4 kilometers in the central survey area, compared to 10 kilometers in areas farther east or west and, thus,
lines along which birds are plotted are closer together and almost twice as numerous in the central area as
in the eastern or western areas). Bird densities generally are lower in offshore areas. In nearshore marine
areas, barrier islands provide important nesting habitat for common eiders, glaucous gulls, arctic terns,
and black guillemots. Many species may return to the same areas for nesting in successive years (for
example, common eider, [Map 11b)] The Teshekpuk Lake Special Area and the Colville River;
Sagavanirktok, Canning, and Hulahula river deltas; and the Arctic National Wildlife Refuge provide
important nesting habitat for loons, waterfowl, and shorebirds Large numbers of several
goose populations from Canada, Russia, and elsewhere in Alaska molt in the Teshekpuk Lake Special
Area, which apparently is preferred because of the presence of large lake basins that provide extensive
meadows of high-quality forage conveniently located in a coastal area.

Shorebirds prefer wet-tundra habitats (sandpipers, phalaropes) or well-drained gravelly areas (plovers)
for nesting, whereas loons use lakes, and geese prefer deeper ponds (brant) or wet tundra near lakes
(greater white-fronted goose). Long-tailed ducks nest on small ponds with some deeper
water and king eiders (Map ITa) prefer ponds with extensive deeper areas. The highest nesting densities
generally occur in areas of mixed wet and dry habitats, whereas birds often move to wetter areas for
broodrearing. Lagoons formed by barrier islands, bays, and river deltas provide important broodrearing
and staging habitat for waterfowl, particularly molting long-tailed ducks, and staging habitat for this
species; eiders; other waterfowl species [Maps 10a, 10b, H 1b);| and plovers, sandpipers, and phalaropes.
Flocks of nonbreeding and postbreeding adults of several shorebird species move from wet tundra to
habitats surrounding small coastal lagoons and nearby brackish pools. Later on, adults relieved of parental
duties flock in shoreline areas, and juvenile semi-palmated sandpipers and red phalaropes feed along inner
lagoon margins prior to migration. Gravel beach and other shoreline types are used extensively by red
phalaropes at this time. Use of lagoons and other coastal habitats by migrants peaks in August to late
September. From late September to mid-October, a majority of the world Ross’ gull population occurs
offshore of Point Barrow and eastward to the Plover Islands (Divoky, Hatch, and Haney, 1988).

Aerial surveys over the Arctic Coastal Plain have shown that most waterfowl and other waterbird species
have exhibited nonsignificant population trends since 1986 or 1992 (Larned and Balogh, 1997; Larned et
al., 1999; Larned, Platte, and Stehn, 2001; Mallek and King, 2000; Mallek, Platte, and Stehn, 2002),
although there is conflicting evidence for some species. For example, during a recent spring migration an
estimated 373,000 king eiders (see the following estimates derived from offshore aerial surveys) and
71,000 common eiders passed Point Barrow (Suydam et al., 1997, 2000); these numbers represent declines
of 53% and 56%, respectively, from the 1970’s. However, recent aerial breeding-pair surveys show a
slightly increasing trend for king eiders on the coastal plain (Larned et al., 2001), and these surveys do not
include some areas with highest nesting densities (for example, northwest Canada). Even though their
populations are reduced from prior decades, these eiders still occur in flocks of substantial size during
spring and fall migration periods. Pacific loons, glaucous gulls, northern pintails, greater scaup, white-
winged scoters, brant, snow geese, and tundra swans have exhibited overall non-significant increasing
trends since 1992, while yellow-billed loons, Canada goose, and snowy owls show decreases (Larned, et
al., 2001; Mallek, Platte, and Stehn, 2002). Greater white-fronted geese and arctic terns increased
significantly. The results of the two surveys cited, flown about mid-June and late June, indicate opposite
trends for several species over the past 10-15 years: the earlier survey (Larned) shows red-throated loons
decreasing significantly, Sabines’s gulls decreasing, and long-tailed ducks and jaegers increasing; while
the later survey (Mallek) indicates the reverse. Such differences probably are explained by a combination
of variation in bird detection (for example, different observers used between years and change to more
secretive behavior as the season progresses for some species) and real timing differences in bird presence
during sampling periods separated by up to 2 weeks.
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Recent Fish and Wildlife Service estimates of long-tailed ducks occupying the central Beaufort Sea arca
(Harrison Bay/Cape Halkett to Mikkelsen Bay/Brownlow Point) during surveys up to 60 kilometers
offshore ranged from 20,994 in June/July to 37,792 in August, with densities ranging from 58.1-73.8 birds
per square kilometer (Fischer, Tiplady, and Larned, 2002; Stehn and Platte, 2000). Numbers of king eider
were 19,842 (June/July) and 6,698 (August), with densities from 3.6 (June/July) to 10.0 (August) birds per
square kilometer; common eider numbers were 3,300 (June/July) and 1,477 (August), with densities from
4.6 (June/July) to 56.4 (August) birds per square kilometer. Generally, fewer than 1,000 Pacific loons, 200
red-throated loons, and 100 yellow-billed loons were present in this area at very low densities. Offshore
aerial surveys by the Fish and Wildlife Service in late July 2001, spanning the Beaufort from Point Barrow
to Demarcation Point (Fischer, 2001), suggest that offshore bird distributions across this broad area
generally are similar to those found in the more extensively surveyed central area. An exception from 1999
and 2000 central Beaufort aerial survey results was noted for king eiders, which were found farther
offshore and almost exclusively west of Harrison Bay . Neither survey recorded this species
over a broad area from east of Mikkelsen Bay to the Canadian border. Possible explanations for this
include that the survey timing missed the bulk of migrants (unlikely, because they were abundant to the
west); or that eiders migrating from Canadian islands follow a route that takes them farther offshore than
the northernmost extent of the aerial survey transects until they reach the central Beaufort region and so
they were not observed.

The highest breeding-season densities for 34 species in an area east of Prudhoe Bay ranged from 251.7
birds per square kilometer in the second week of June to 167.0 in mid-July, and 131.7 in mid-August. Most
abundant were Lapland longspurs and several shorebird species (Troy Ecological Research Assocs.,
1995b).

11l.B.6. Marine Mammals (Pinnipeds, Polar Bears, and Beluga and Gray
Whales)

This discussion emphasizes species of marine mammals other than endangered whales commonly
occurring in the Alaskan Beaufort Sea habitats that may be affected by the proposed sale. Species covered
include the ringed, bearded, and spotted seal and the walrus, polar bear, and beluga and gray whales. Other
species that are uncommon or rare in the sale area but that occasionally occur in small numbers (fewer than
100 to fewer than 10) include the harbor porpoise, killer whale, narwhal, and hooded seal. Because of the
relative numerical insignificance of the latter species in the Beaufort Sea Planning Area (fewer than 100 to
fewer than 10 individuals of any of these species have been recorded in the Beaufort Sea), their populations
are not expected to be exposed to or be affected by any activities associated with the Proposal and,
therefore, are not discussed further.

All marine mammals in U.S. waters are protected under the Marine Mammal Protection Act of 1972. In
the act, it was the declared intent of Congress that marine mammals “be protected and encouraged to
develop to the greatest extent feasible commensurate with sound policies of resource management, and that
the primary objective of their management should be to maintain the health and stability of the marine
ecosystem.”

lll.B.6.a. Ringed Seal

Widely distributed throughout the Arctic, this species is the most abundant seal in the Beaufort Sea. The
estimated population in the Alaskan Beaufort Sea was 80,000 during the summer and 40,000 during the
winter (Frost and Lowry, 1981). There currently is no reliable estimate for the Alaskan stock of ringed
seals, but there is no reason to believe that the minimum abundance is below 50,000 animals (Ferrero et al.,
2000). Ringed seal densities within the Beaufort Sea depend on food availability, water depth, ice stability,
and distance from human disturbance. Seal densities reflect changes in the ecosystem’s overall
productivity in different areas (Stirling and Oritsland, 1995). In the zone of floating shorefast ice of the
Beaufort Sea, ringed seals range from 1.5-2.4 seals per square nautical mileshows the floating
shorefast-ice [Frost, Lowry, and Burns, 1988a]). Surveys in May 1996 through 1999 recorded densities of
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about 0.81 seals per square kilometer in the Beaufort Sea fast-ice habitat (Frost and Lowry, 1999). The
overall density from 1997 surveys was 0.90 seal/square kilometer, with a 95% confidence interval that the
density ranged from 0.77-1.05 seals per square kilometer (Frost, Pendleton, and Hessinger, 2001). Ringed
seals probably are a polygamous species. When sexually mature, they establish territories during the fall
and maintain them during the pupping season. Pups are born in late March and April in lairs that seals
excavate in snowdrifts and pressure ridges. During the breeding and pupping season, adults on shorefast
ice (floating fast-ice zone) usually move less than individuals in other habitats; they depend on a relatively
small number of holes and cracks in the ice for breathing and foraging. During nursing (4-6 weeks), pups
usually stay in the birth lair. Alternate snow lairs provide physical and thermal protection when the pups
are being pursued by polar bears and arctic foxes (Smith, Hammill, and Taugbol, 1991). The primary prey
of ringed seals is arctic cod, saffron cod, shrimps, amphipods, and euphausiids (Kelly 1988; Reeves,
Stewart, and Leatherwood, 1992). This species is a major resource that subsistence hunters harvest in

Alaska (see[Section II1.C.2 |Subsistence-Harvest Patterns).

Figure I111.B-34 shows recorded ringed seal sightings in the Beaufort Sea Planning Area from 1987-1999
during the Bowhead Whale Aerial Surveys conducted by MMS. Most of the sightings were recorded
during the fall (September through October).

111.B.6.b. Bearded Seal

This species is found throughout the Arctic and usually prefers areas of less-stable or broken sea ice, where
breakup occurs early (Cleator and Stirling, 1990). Most of the bearded seals in Alaskan OCS areas are
found in the Bering and Chukchi seas. Estimates on the abundance of bearded seals in the Beaufort Sea
and in Alaskan waters currently are unavailable; however, the minimum population in Alaskan waters is
expected to be at least 50,000 animals (Ferrero et al., 2000). Bearded seals stay on moving-ice habitat in
the Beaufort Sea. Their densities in the western Beaufort Sea are greatest during the summer and lowest
during the winter. Their most important habitat in winter and spring is active ice or offshore leads.

Pupping takes place on top of the ice less than 1 meter from open water (Kovacs, Lyderson, and Gjertz,
1996) from late March through May mainly in the Bering and Chukchi seas, although some takes place in
the Beaufort Sea. These seals do not form herds but sometimes do form loose groups. Bearded seals feed
on a variety of primarily benthic prey, decapod crustaceans (crabs and shrimp) and mollusks (clams), and
other food organisms, including arctic and saffron cod, flounders, sculpins, and octopuses (Kelly 1988;
Reeves, Stewart, and Leatherwood, 1992). Bearded seals (ugruk) are a main subsistence resource and a
favorite food of subsistence hunters (residents of Barrow, as cited in S.R. Braund and Assocs. and
University of Alaska, Anchorage [UAA], Institute for Social and Economic Research [ISER], 1993).

shows bearded seal sightings in the Beaufort Sea Planning Area from 1979-1999 during the
Bowhead Whale Aerial Surveys conducted by MMS and the Naval Ocean Systems Center. Most of the
sightings were recorded during the fall (September through October). Their distribution is widely
disbursed across the planning area. More bearded seals were observed in the eastern half of the Beaufort
Sea than to the west.

lll.B.6.c. Spotted Seal

The suggested minimum and maximum population estimate of spotted seals occurring along the western
Alaskan coast is about 7,000 and 55,000 animals, respectively (Rugh, Shelden, and Withrow, 1997).
Ferrero et al. (2000) estimated the population at about 59,000 animals. This species is a seasonal visitor to
the Beaufort Sea from populations in the Bering/Chukchi seas, as indicated from satellite-tagged animals
(Lowry et al., 2000). Spotted seals appear along the coast in July-August in low numbers (about 1,000 total
for the Alaskan Beaufort Sea coast) hauling out on beaches, barrier islands, and remote sandbars on the
river deltas. Beaufort Sea coastal haulout and concentration areas include the Colville River Delta, Peard
Bay, and Oarlock Island in Dease Inlet/Admiralty Bay Recently, these seals also have
frequented Smith Bay at the mouth of the Piasuk River. Spotted seals Trequently enter estuaries and
sometimes ascend rivers, presumably to feed on anadromous fishes. In the Arctic, their diet is similar to
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that of ringed seals including a variety of fishes including arctic and saffron cod, and also shrimp, and
euphausiids (Kato, 1982; Quakenbush, 1988; Reeves, Stewart, and Leatherwood,1992). Spotted seals
migrate out of the Beaufort Sea in the fall (September to mid-October) as the shorefast ice re-forms and the
pack ice advances southward. They spend the winter and spring periods offshore north of the 200-meter
isobath along the ice front throughout the Bering Sea, where pupping, breeding, and molting occur (Lowry
et al., 2000).

lll.B.6.d. Walrus

The North Pacific walrus population was estimated at about 201,000 animals in 1990 (Seagars, 1992;
Gilbert et al., 1992; USDOI, Fish and Wildlife Service, 1995), comprising about 80% of the world
population. In general, most of this population is associated with the moving pack ice year-round.
Walruses spend the winter in the Bering Sea; and the majority of the population summers throughout the
Chukchi Sea, including the westernmost part of the Beaufort Sea. Although a few walruses may move east
throughout the Alaskan portion of the Beaufort Sea to Canadian waters during the open-water season, the
majority of the Pacific population is found west of 155° W. longitude north and west of Barrow, with the
highest seasonal abundance along the pack-ice front|(Figure I11.B-3d)]

Nearly all the adult females with dependent young migrate into the Chukchi Sea during the summer, while
a substantial number of adult males remain in the Bering Sea. Spring migration usually begins in April,
and most of the walruses move north through the Bering Strait by late June. Females with calves comprise
most of the early spring migrants. During the summer, two large Arctic areas are occupied: from the
Bering Strait west to Wrangell Island and along the northwest coast of Alaska from about Point Hope to
north of Point Barrow. With the southern advance of the pack ice in the Chukchi Sea during the fall
(October-December), most of the walrus population migrates south of the Bering Strait. Solitary animals
occasionally may overwinter in the Chukchi Sea and in the eastern Beaufort Sea.

Walrus calves are born from mid-April to mid-June during the northward migration; mating takes place
from January to March. The gross reproductive rate of walruses is considerably lower than that of seals.
Prime reproductive females produce one calf every 2 years rather than one every year, as do other
pinnipeds. Although bivalve mollusks-clams are the primary food of walruses, seals also are eaten by some
walruses (Sease and Chapman, 1988; Lowry and Fay, 1984; Herman Rexford, as cited in UAA, ISER,
1982). In Barrow, walruses are a very important cultural and subsistence resource comprising the third
most important species by weight of harvestable meat (Residents of Barrow, as cited in S.R. Braund and
Assocs. and UAA, ISER, 1993).

Figure III. B-3d|shows recorded walrus sightings in the Beaufort Sea Planning Area from 1979-1999

during the Bowhead Whale Aerial Surveys conducted by MMS and the Naval Ocean Systems Center.
Most of the observations of walruses were in the far western part of the planning area. Few walruses were
seen to the east.

111.B.6.e. Polar Bear

The Southern Beaufort Sea’s population (from Icy Cape to Cape Bathurst, Northwest Territories, Canada)
is about 1,800 bears (Gorbics, Garlich-Miller, and Schliebe, 1998). The current stock assessment is 2,272
and a minimum estimate of 1,971 bears (Federal Register March 28, 2002). This population has increased
over the past 20-30 years at 2% or more per year and is believed to be increasing slightly or stabilizing near
its carrying capacity (Amstrup, 1995; USDOI, Fish and Wildlife Service, 1995). Their seasonal
distribution and local abundance vary widely in the Alaskan Beaufort Sea. Amstrup, Durner, and
McDonald (2000) assumed a bear density of one bear per 25 square kilometers occurs in seasonal
concentration areas. Much lower densities occur beyond 100 miles offshore and higher densities near ice
leads, where seals concentrate during the winter. Another study estimated their overall density from Point
Barrow to Cape Bathurst as one bear every 141-269 square kilometers (54-103 square miles) (Amstrup,
Stirling, and Lentfer, 1986). Sea ice and food are the two most important natural influences on their
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distributions. Polar bears in the Alaskan arctic prey primarily on ringed seals and, to a lesser extent,
bearded seals; walruses, and beluga whales are taken opportunistically (Amstrup and DeMaster, 1988).

Drifting pack ice off the coast of the Alaskan Beaufort Sea probably supports more polar bears than either
shorefast ice or polar pack ice, probably because young seals are abundant in this habitat. Polar bears
prefer rough sea ice, floe-edge ice, and moving ice over smooth ice for hunting and resting (Martin and
Jonkel, 1983; Stirling, Andriashek, and Calvert, 1993). Polar bears sometimes concentrate along Alaska’s
coast when pack ice drifts close to the shoreline, at whale-carcass locations, and when shorefast ice forms
early in the fall. Polar bears can swim great distances and are very curious animals (Adams, 1986, pers.
commun.).

Pregnant and lactating females with newborn cubs are the only polar bears that occupy winter dens for
extended periods. Typically, dens are more sparsely distributed in the Alaskan coastal zone than in areas
receiving consistent use, areas such as Wrangell Island, Russia, and in Hudson Bay and James Bay,
Canada. Pregnant females come to coastal areas in late October or early November to build maternity dens.
Most onshore dens are close to the seacoast, usually not more than 8-10 kilometers inland (Figure I11.B-3e).
Offspring are born from early December to late January, and females and cubs break out from dens 1n late
March or early April.

Polar bear dens have been located on river banks in northeast Alaska and on shorefast ice close to islands
east of the mouth of the Colville River. Dens have been found recently in the proposed Liberty area. A
greater number of dens have been recorded on the Arctic National Wildlife Refuge where topographic
relief (hills, banks, and other terrain features) provides conditions where enough snow accumulates for
bears to build dens. Polar bear hunters from Nuigsut and Kaktovik identified several of the coastal den
areas (USDOI, Fish and Wildlife Service, 1995; Kalxdorff, 1997). Female polar bears usually do not use
the same den sites each year (Ramsay and Stirling, 1990; Amstrup, Garner, and Durner, 1992), but they
often do use the same geographic areas (Amstrup, Garner, and Durner, 1992). Shifts in the distribution of
den locations in Canada may be related to changes in sea-ice conditions (Ramsay and Stirling, 1990).

In addition to being protected by the Marine Mammal Protection Act of 1972, polar bears and their habitats
are covered by the International Agreement on the Conservation of Polar Bears. This 1976 agreement
among Canada, Denmark, Norway, the Union of Soviet Socialist Republics, and the United States
addresses protecting “habitat components such as denning and feeding sites and migration patterns.”
Additionally, a bilateral agreement between the United States and Russia to conserve polar bears in the
Chukchi/Bering seas was signed in October 2000.

The North Slope Borough/Inuvialuit Game Council’s management of polar bears for the southern Beaufort
Sea includes sustainable harvest quotas based on estimated population size, sustainable harvest rates for
female polar bears, and information regarding the sex ratio of the subsistence harvest.

Figure III. B-3e[shows recorded polar bear sightings in the Beaufort Sea Planning Area from 1979-1999

during the Bowhead Whale Aerial Surveys conducted by MMS and the Naval Ocean Systems Center.
Polar bear sightings were widely distributed across the Beaufort Sea Planning Area. Concentrations were
observed along the coast of the planning area.

lll.B.6.f. Beluga Whale

The beluga whale, a subarctic and arctic species, is a summer seasonal visitor throughout offshore habitats
of the Alaskan portion of the Beaufort Sea. The Beaufort population was currently estimated to be in
excess of 32,000 whales (Ferrero et al., 2000). Most of this population migrates from the Bering Sea into
the Beaufort Sea in April or May. However, some whales may pass Point Barrow as early as late March
and as late as July (Frost, 1985, pers. commun.). The spring-migration routes through ice leads are similar
to those of the bowhead whale. A major portion of the Beaufort Sea population concentrates in the
Mackenzie River estuary during July and August. An estimated 2,500-3,000 belugas summer in the
northwestern Beaufort and Chukchi seas, with some using coastal areas such as Peard Bay and Kasegaluk
Lagoon (Frost, Lowry, and Burns, 1988b; Frost, Lowry, and Carroll, 1993). This eastern Chukchi Sea
stock was estimated at a minimum of about 3,700 whales (Ferrero et al., 2000). Satellite tracking of 23
belugas from this stock indicate that these whales inhabit the eastern Beaufort Sea during the summer
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season (Suydam et al., 2001). In the Arctic, belugas feed primarily on arctic and saffron cod, whitefish,
char, and benthic invertebrates (Hazard, 1988).

Fall migration through the western Beaufort Sea and the Sale 170 area is in September or October.
Although small numbers of whales have been observed migrating along the coast (Johnson, 1979), surveys
of fall distribution strongly indicate that most belugas migrate offshore along the pack-ice front (Frost,
Lowry and Burns, 1988b; Treacy, 1988-1998, 2000). Beluga whales are an important subsistence resource
of Inuit Natives in Canada and also to Inupiat Natives in Alaska (see Subsistence-Harvest
Patterns).

hows recorded beluga whale sightings in the Beaufort Sea Planning Area from 1979-1999
during the Bowhead Whale Aerial Surveys conducted by MMS and the Naval Ocean Systems Center. The
majority of the beluga sightings were recorded offshore along the shelf break or further offshore during
spring and fall migrations. Much smaller numbers of whales were seen in coastal waters in the planning
area.

ll.B.6.g. Gray Whale

Since receiving protection by the International Whaling Commission in 1946, the eastern Pacific gray
whale population has increased from a few thousand individuals that survived commercial harvest to more
than 21,000 (Breiwick et al., 1989; Withrow, 1989; National Marine Fisheries Service, 1991; Buckland et
al., 1993). Evidence that the population had approached and exceeded pre-exploitation levels (Rice,
Wolman, and Braham, 1984) prompted the National Marine Fisheries Service to issue a determination that
the eastern North Pacific stock be removed from the List of Endangered and Threatened Wildlife (59 FR
31094-31095). The current minimum gray whale estimate is 26,635 with an estimated annual increase rate
from 1967/1968-1995/1996 at 2.4% (Ferrero et al., 2000).

Most gray whales calve and breed from late December to early February in protected waters along the
western coast of Baja California. Recent observations suggest that some calving occurs as far north as
Washington prior to arrival on the calving grounds (Dohl et al., 1983; Jones and Swartz, 1987).

Northward migration, primarily of individuals without calves, begins in February; some cow/calf pairs
delay their departure from the calving area until well into April (Jones and Swartz, 1984). Most whales
occur within 15 kilometers of land but have been observed up to 200 kilometers offshore (Bonnell and
Dailey, 1990). Much of the migration route north of Point Conception to and from summer feeding
grounds in the northern Bering and southern Chukchi seas lies within a few kilometers of the coast or
adjacent islands. Gray whales occur in the Gulf of Alaska in late March, April, May, and June and again in
November and December (Rice and Wolman, 1971; Consiglieri et al., 1982).

A portion of the gray whale population summers along the west coast of North America south of the Bering
Sea/Unimak Pass (56 FR 58870). Gray whales migrate into the northern Bering and Chukchi seas starting
in late April through the summer open-water months and feed there until October-November (Miller,
Johnson, and Doroshenko, 1985; Moore and DeMaster, 1997). They migrate out of the Chukchi and
Beaufort seas with freezeup and migrate out of the Bering Sea during November-December (Rugh and
Braham, 1979).

The majority of the eastern Pacific gray whale population feeds primarily on benthic amphipods in the
northern feeding grounds of the Bering and Chukchi seas (Moore and DeMaster, 1997). Shallow coastal
areas and offshore shoals in the Chukchi and western Beaufort seas provide rich benthic feeding habitat for
gray whales during these months (Rugh et al., 1999). Gray whale feeding areas offshore of northern
Alaska are characterized with low species diversity, high biomass, and the highest secondary production
rates reported for any extensive benthic community (Rugh et al., 2000). Gray whales suck infauna
amphipods from the fine sand on the ocean bottom, producing an extensive record of feeding craters 2-20
square meters in size (Kim and Oliver, 1988; Moore and DeMaster, 1997).

shows recorded gray whale sightings in the Beaufort Sea Planning Area from 1979-1999
during the Bowhead Whale Aerial Surveys conducted by MMS and the Naval Ocean Systems Center.
Most of the observations were west of Point Barrow, and few gray whales were seen east of Barrow.
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11.B.7. Terrestrial Mammals

Among the terrestrial mammals that occur in the Beaufort Sea area, the caribou, muskox, grizzly bear, and
arctic fox are the species most likely to be affected by development. Other species, such as moose, are too
sparse in the project area to be affected by Beaufort Sea development.

111.B.7.a. Caribou

Among the terrestrial mammals that occur along the coast of the Beaufort Sea, barren-ground caribou is the
species that could be affected most by proposed OCS oil and gas activities in the Beaufort Sea multiple-sale
area. Two large and two smaller caribou herds use coastal habitats adjacent to the Beaufort Sea area: the
Western Arctic, the Porcupine, the Central Arctic, and the Teshekpuk Lake herds.

l.B.7.a(1) Population Status and Range

The Western Arctic Herd was estimated at 430,000 animals (Bente, 2000). The herd ranges over territory
in northwestern Alaska from the Chukchi coast east to the Colville River, and from the Beaufort coast
south to the Kobuk River. In winter, the range extends south as far as the Seward Peninsula and Nulato
Hills, and east as far as the Sagavanirktok River north of the Brooks Range and the Koyukuk River south of
the Brooks Range. The Teshekpuk Lake Herd was estimated to number more than 28,000 animals in 1999
(Bente, 2000). The Teshekpuk Lake Herd has increased at a rate of 14% per year during between 1989 and
1993 and since then has stabilized or increased slightly (Bente, 2000). The Teshekpuk Lake Herd is found
primarily within the National Petroleum Reserve-Alaska, with its summer range extending between Barrow
and the Colville River. In some years, most of the Teshekpuk Lake Herd remains in the Teshekpuk Lake
area all winter. In other years, some or all of the herd winters in the Brooks Range or within the range of
the Western Arctic Herd.

The Central Arctic Herd was estimated at 27,000 (Lawhead and Prichard, 2001). Its range extends from
the Itkillik River east to the Canning River, and from the Beaufort coast south into of the Brooks Range.

The Porcupine Caribou Herd was estimated to be about 178,000-180,000 animals in 1989 and then declined
to 160,000 animals in 1992 and to 152,000 animals in 1994 (Whitten, 1992; Whitten, 1995, pers.
commun.). The herd probably declined in response to lower yearling recruitment after harsh winters, and
the herd continued to decline to an estimate of 129,000 animals in 1998 (Stephenson, 1999). The
Porcupine Caribou Herd ranges south from the Beaufort Sea coast, from the Canning River of Alaska in the
west, eastward through the northern Yukon and portions of the Northwest Territories in Canada, and south
to the Brooks Range.

lll.B.7.a(2) Migration

Caribou migrate seasonally between their calving areas, summer range, and winter range to take advantage
of seasonally available forage resources. If movements are greatly restricted, caribou are likely to
overgraze their habitat, leading to perhaps a drastic, long-term population decline. The caribou diet shifts
from season to season and depends on the availability of forage. In general, the winter diet of caribou has
been characterized as consisting predominantly of lichens and mosses, with a shift to vascular plants during
the spring (Thompson and McCourt, 1981). However, when Teshekpuk Lake Herd caribou winter near
Teshekpuk Lake, where relatively few lichens are present, this herd may consume more sedges and
vascular plants.

Spring migration of parturient female caribou from the overwintering areas to the calving grounds starts in
late March (Hemming, 1971). Often the most direct routes are used; however, certain drainages and routes
probably are used during calving migrations, because they tend to be corridors free of snow or with shallow
snow (Lent, 1980). Bulls and nonparturient females generally migrate at a very leisurely pace, with some
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remaining on winter ranges until June. Severe weather and deep snow can delay spring migration, with
some calving occurring en route. Cows calving en route usually proceed to their traditional calving
grounds (Hemming, 1971).

The spring migration to traditional calving grounds consistently provides high nutritional forage to lactating
females during calving and nursing periods, which is critical for the growth and survival of newborn calves.
Eriophorum-tussock-sedge buds (tussock cotton grass) appear to be very important in the diet of lactating
caribou cows during the calving season (Lent, 1966; Thompson and McCourt, 1981; Eastland, Bowyer, and
Fancy, 1989), while orthophyll shrubs (especially willows) are the predominant forage during the
postcalving period (Thompson and McCourt, 1981). The availability of sedges during spring, which
apparently depends on temperature and snow cover, probably affects specific calving locations and calving
success.

The evolutionary significance of the establishment of the calving grounds, however, may relate directly to
the avoidance of predation on the caribou calves, particularly predation by wolves (Bergerud, 1974, 1987).
Caribou calves are very vulnerable to wolf predation, as indicated by the documented account of surplus
predation by wolves on newborn calves (Miller, Gunn, and Broughton, 1985). By migrating north of the
tree line, caribou leave the range of the wolf packs, which generally remain on the caribou winter range or
in the mountain foothills or along the tree line during the wolf-pupping season (Heard and Williams, 1991;
Bergerud, 1987). By calving on the open tundra, the cow caribou also avoid ambush by predators. The
selection of snow-free patches of tundra on the calving grounds also helps to camouflage the newborn calf
from other predators such as golden eagles (Bergerud, 1987). However, the sequential spring migration,
first by cows and later by bulls and the rest of the herd, is believed to be a strategy for optimizing the
quality of forage as it becomes available with snowmelt on the arctic tundra (Whitten and Cameron, 1980).
The earlier migration of parturient cow caribou to the calving grounds also could reduce forage competition
with the rest of the herd during the calving season.

lll.B.7.a(3) Calving Grounds

Calving takes place in the spring, generally from late May to late June (Hemming, 1971). Calving areas for
the Western Arctic, Teshekpuk Lake, and Central Arctic caribou herds are shown i The
Western Arctic Herd calving area is inland on the National Petroleum Reserve-Alaska, west of the planning
area. The Teshekpuk Lake Herd’s central calving area generally is located on the east side of Teshekpuk
Lake and near Cape Halkett, adjacent to Harrison Bay. The Central Arctic Herd generally calves within 30
kilometers of the Beaufort coast between the Itkillik and Canning rivers. The herd separates into two
segments based on the locations of the calving concentration areas, one on each side of the Sagavanirktok
River.

The Porcupine Caribou Herd’s calving range encompasses an area along the Beaufort Sea coast from the
Canning River in Alaska to the Babbage River in Canada and south to the northern foothills of the Brooks
Range Major concentrations of calving cows of the Porcupine Caribou Herd occur within
this range between the Canning and Sadlerochit rivers on the west and east, respectively, and between
Camden Bay on the north and the Sadlerochit Mountains on the south.

During the postcalving period in July through August, caribou generally attain their highest degree of
aggregation with continuous masses of animals in herds, such as the Porcupine Caribou Herd, in excess of
tens of thousands. Cow/calf groups are most sensitive to human disturbance during this period. During the
summer months, caribou use various coastal habitats of the Beaufort Sea in Alaska, such as sandbars, spits,
river deltas, and some barrier islands, for relief from insect pests.

lll.B.7.a(4) Summer Distribution and Insect-Relief Areas

During calving and postcalving periods, cow/calf groups are most sensitive to human disturbance. They
join into increasingly larger groups, foraging primarily on the emerging buds and leaves of willow shrubs
and dwarf birch (Thompson and McCourt, 1981). In the postcalving period (July through August), caribou
attain their highest degree of aggregation. Members of the Western Arctic Herd may be found in
continuous herds numbering in excess of tens of thousands of individuals, and portions of the Western
Arctic Herd may be found throughout their summer range.
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Insect-relief areas become important during late June to mid-August during the insect season (Lawhead,
1997). Insect harassment reduces foraging efficiency and increases physiological stress (Reimers, 1980).
For insect relief, caribou use various coastal and upland habitats such as sandbars, spits, river deltas, some
barrier islands, mountain foothills, snow patches, and sand dunes, where stiff breezes prevent insects from
concentrating and alighting on the caribou. In the planning area, members of the Teshekpuk Lake Herd
generally aggregate close to the coast for insect relief. Some small groups, however, gather in other cool,
windy areas such as the Pik Dunes located about 30 kilometers south of Teshekpuk Lake (Hemming, 1971;
Philo, Carroll, and Yokel, 1993). Caribou aggregations move frequently from insect-relief areas along the
arctic coast (the Central Arctic, Western Arctic, and especially the Teshekpuk Lake herds) and in the
mountain foothills (some aggregations of the Western Arctic Herd) to and from green foraging areas.

lll.B.7.a(5) Winter-Range Use and Distribution

Western Arctic Herd caribou generally reach their winter ranges in early to late November and remain on
the range through March (Hemming, 1971; Henshaw, 1968). The primary winter range of the Western
Arctic Herd is located south of the Brooks Range along the northern fringe of the boreal forest. During
winters of heavy snowfall or severe ice crusting, caribou may overwinter within the mountains or on the
Arctic Slope (Hemming, 1971). Even during normal winters, some caribou of the Western Arctic Herd
overwinter on the Arctic Coastal Plain. The Teshekpuk Lake Herd was believed to reside year-round in the
Teshekpuk Lake area (Davis, Valkenburg, and Boertje, 1982); however, satellite-collar data from
Teshekpuk Lake caribou indicate that some animals travel great distances to the south, as far as the Seward
Peninsula (Carroll, 1992). The Central Arctic Herd overwinters primarily in the northern foothills of the
Brooks Range (Roby, 1980).

The movement and distribution of caribou over the winter ranges reflect their need to avoid predators and
their response to wind (storm) and snow conditions (depth and snow density), which greatly influence the
availability of winter forage (Henshaw, 1968; Bergerud, 1974; Bergerud and Elliot, 1986). The numbers of
caribou using a particular portion of the winter range are highly variable from year to year (Davis,
Valkenburg, and Boertje, 1982; Fancy et al., 1990, as cited in Whitten, 1990). Range condition,
distribution of preferred winter forage (particularly lichens), and predation pressure all affect winter
distribution and movements (Roby, 1980; Miller, 1974; Bergerud, 1974).

I1.B.7.b. Muskoxen

Indigenous populations of muskoxen were extirpated in the 1800’s in northern Alaska (Smith, 1989).
Muskoxen were reintroduced east of the National Petroleum Reserve-Alaska on the Arctic National
Wildlife Refuge in 1969 and in the Kavik River area (between Prudhoe Bay and the Refuge) in 1970; they
were reintroduced west of the National Petroleum Reserve-Alaska near Cape Thompson in 1970 and 1977
(Smith, 1989). The reintroductions to the east established the Arctic National Wildlife Refuge population,
which grew rapidly and expanded both east and west of the Refuge (Garner and Reynolds, 1986). An
estimated 270 muskoxen were counted between the Colville River and the Refuge, 91 animals were
recorded west of the Trans-Alaska Pipeline near the Colville River (Whitten, 1997, pers. commun.), and a
breeding population has become established in the Itkillik-Colville rivers area (Johnson et al., 1996). The
latter is the closest known breeding population to the planning area. The number of muskoxen that occur
within the planning area is unknown. A total of about 800 muskoxen were observed in the 500-kilometer
area between the Itkillik River west of Prudhoe Bay and the Babbage River in northwestern Canada
(Reynolds, 1998). Probably a transitory number of lone bulls frequent the planning area, coming from
populations that breed east of the Colville River. Muskoxen are expected to repopulate their former home-
range habitats in the National Petroleum Reserve-Alaska in the near future (McCabe, 1977, pers.
commun.). The most important habitats for muskoxen in the Colville River Delta are riparian, upland
shrub and moist sedge-shrub meadows (Johnson et al., 1996).

Muskoxen generally do not migrate but will move in response to seasonal changes in snow cover and
vegetation. They use riparian habitats along the major river drainages on the Arctic Slope year-round.
Calving takes place from about April to early June (Garner and Reynolds, 1987). Distribution of muskoxen
during the calving season, summer, and winter are similar, with little movement during winter (Reynolds,
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1992). Only 14 muskoxen were sighted in the project area (LGL, Woodward-Clyde, and Applied
Sociocultural Research, 1998) mostly along the Kadleroshilik River.

ll.B.7.c. Grizzly Bears

The grizzly bear population on the western North Slope was considered stable or slowly increasing in 1991.
Densities were highest in the foothills of the Brooks Range and lowest on the Arctic North Slope (Carroll,
1991). On the North Slope, grizzly bear densities vary from about 0.3-5.9 bears per 100 square miles, with
a mean density of 1 bear per 100 square miles. The number of grizzly bears using the Prudhoe Bay and
Kuparuk oil fields adjacent to the central Beaufort Sea area has increased in recent years. An estimated 60-
70 bears or approximately 4 per 1,000 square kilometers currently inhabit the oil-field area (Shideler and
Hechtel, 2000). The State of Alaska, Department of Fish and Game captured and marked 27 bears while
studying the bears’ use of the oil fields (Shideler and Hechtel, 1995). These bears have very large home
ranges (2,600-5,200 square kilometers) and travel up to 50 kilometers a day (Shideler and Hechtel, 1995).
Since 1991, 17 grizzly bears were recorded in the Beaufort Sea area (LGL, Woodward-Clyde, and Applied
Sociocultural Research, 1998). On the North Slope, grizzly dens occur in pingos, banks of rivers and lakes,
sand dunes, and steep gullies in uplands (Harding, 1976; Shideler and Hechtel, 1995). Bears enter dens
primarily in the last 2 weeks of October and emerge from the dens in early May (McLoughlin, Cluff, and
Messier, 2002). The grass meadows on the bluffs along the Colville River are used by foraging bears
during the spring (Swem, 1997, pers. commun.).

Densities were highest in the foothills of the Brooks Range and lowest in the northern portion of the
National Petroleum Reserve-Alaska (Carroll, 1991). On the North Slope, grizzly bear densities vary from
about 0.3-5.9 bears per 100 square miles, with a mean density of 1 bear per 100 square miles. In 1989, the
population of the western North Slope (Game Management Unit 26A) was estimated at between 500 and
720 bears (Trent, 1986; Carroll, 1991). The number of grizzly bears using the Prudhoe Bay and Kuparuk
oil fields east of the Petroleum Reserve has increased in recent years: 27 bears were captured and marked
by the Alaska Department of Fish and Game in studies of bear use of the oil fields (Shideler and Hechtel,
1995). These bears have very large home ranges (2,600-5,200 square kilometers) and travel up to 50
kilometers a day (Shideler and Hechtel, 1995).

ll.B.7.d. Arctic Foxes

The arctic fox population on the North Slope has increased since 1929, as the values and harvest rates of
white fox pelts declined (Chesemore, 1967). Fox populations peak whenever lemmings (their main prey)
are abundant. Other food sources include ringed seal pups and the carcasses of other marine mammals and
caribou, which are important throughout the year (Chesemore, 1967; Hammill and Smith, 1991). Tundra-
nesting birds also are a large part of their diet during the summer (Chesemore, 1967; Fay and Follmann,
1982; Quinlan and Lehnhausen, 1982; Raveling, 1989). The availability of winter food sources directly
affects the foxes’ abundance and productivity (Angerbjorn et al., 1991). Arctic foxes on the Prudhoe Bay
oil field readily use development sites for feeding, resting, and denning; their densities are greater in the oil
fields than in surrounding undeveloped areas (Eberhardt et al., 1982; Burgess et al., 1993). Development
on the Prudhoe Bay oil fields probably has led to increases in fox abundance and productivity (Burgess,
2000). However, arctic foxes are particularly subject to outbreaks of rabies, and their populations tend to
fluctuate with the occurrence of the disease and with changes in the availability of food. Marine mammals
are an important part of the diet of arctic foxes that occur along the coast of western Alaska (Anthony,
Barten, and Seiser, 2000).

11l.B.8. Vegetation and Wetlands

Detailed information on vegetation of the central Arctic Coastal Plain, including the Prudhoe Bay oil fields
and the Beaufort Sea planning area, is available in Walker and Acevedo (1987) (U. S. Geological Survey
Beechey Point Quadrangle, vegetation and land cover series L-0211). The authors produced
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comprehensive vegetation maps and reports that not only describe the area’s vegetation but also provide
techniques to show the changes over time resulting from oil-field development.

Sedge, grasses, and shrubs dominate the vegetation classes. Water sedge (Carex aquatilis) is the dominant
species in the wet tundra class, in both of the flooded tundra classes, and in the one aquatic class that bears
its name. Pendant grass, Arctophila fulva, dominates the other aquatic class. Eriophorum vaginatum,
commonly called tussock cotton grass, dominates the tussock tundra class. Common shrub species include
mountain alder (4/nus crispa), dwarf birch (Betula nana), four-angled mountain heather (Cassiope
tetragona), crowberry (Empetrum nigrum), Ledum palustre, cloudberry (Rubus chamaemorus), bog
blueberry (Vaccinium uliginosum), lingonberry (Vaccinium vitis-idaea), and species of the genera
Andromeda, Arctostaphylos, Dryas, and willow (Salix). Salix and Alnus (to a much lesser extent) are the
dominant species of the low and tall shrub classes. Except for Betula, all are dwarf shrubs.

The four dominant types of plant cover area typical of the North Slope (Beechey Point Quadrangle, Walker
and Acevedo, 1987) are:
*  Open-water and pond complexes having more than about 40% open water with aquatic grass
tundra (about 70% of the land cover).
e  Wet herbaceous tundra dominated by wet-sedge (Carex) and cotton-grass species (Eriophorum).
It has little permanent water or up to 40% water-covered ground or 30% moist herbaceous tundra
that includes wet coastal areas periodically flooded with saltwater (about 13% of the total land
cover).
¢ Moist or dry tundra dominated by dwarf shrubs such as willow (Salix), lichens, and forbs.
e Barren areas along major streams composed of 60% barren peat, mineral soil, or gravel. These
areas may have patches with sparse cover of forbs and dwarf shrubs.

The Beaufort planning area’s coast includes eroding bluffs, sandy beaches alternating with lower tundra
areas having some saltwater intrusions, sand dunes, sandy spits, and estuarine areas at the mouths of
streams. Deltas of the Colville, Sagavanirktok, Kadleroshilik, and Shaviovik rivers support a complex mix
of wet arctic saltmarsh, dry coastal barrens, salt-killed tundra, typical moist and wet tundra, and dry,
partially vegetated gravel bars. In freshwater wetlands, high abundances of invertebrate populations
correlate strongly with the presence of emerging water sedge (Carex) and pendant grass (Arctophila)
(Bergman et al., 1977).

The Arctic Coastal Plain on the National petroleum Reserve-Alaska is dominated by many lakes and is
very poorly drained. About 20% of the Petroleum Reserve coastal plain is open water, while another 18%
has standing water with varying proportions of plant cover. The single most common cover type is the
cotton grass tussock. Tussock-tundra represents about 45% of the plant cover (USDOI, Bureau of Land
Management and MMS 1998).

Water sedge (Carex aquatilis) is the dominant species in the wet tundra vegetation class. Pendant grass
(Arctophila fulva) is dominant in the aquatic class. Other common grass/sedge species occurring in the
moist tundra classes are tussock-cotton-grass species (Eriophorum angustifolium, Eriophorum russeolum,
and Eriophorum vaginatum), Arctagrostis latifolia, Deschampsia ceaspitosa, Cochlearia officianalis, Poa
lanata, and Puccinellia phryganodes. Eriophorum vaginatum, commonly referred to as tussock cotton
grass, is the dominant species of the tussock tundra class.

Some of the commonly occurring herbaceous species are Caltha palustris, Epilobium latifolium, Petasites
frigidus, Potentilla palustre, and species of the genera Draba, Papaver, Pedicularis, Polygonum,
Ranunculus, Rumex, Saxifraga, Senecio, and Stellaria.

Common shrub species include alder (4/nus crispa), dwarf birch (Betula nana), mountain heath (Cassiope
tetragona), crowberry (Empetrum nigrum), cloudberry (Rubus chamaemorus), bog blueberry (Vaccinium
uliginosum), lingonberry (Vaccinium vitis-idaea), and species of the genera Andromeda, Arctostaphylos,
Dryas, and willow (Salix). Salix and, to a much lesser extent, Alnus, are the dominant species of the low
and tall shrub classes. With the exception of Betula, the remainder are dwarf shrubs.

There are seven species of rare vascular plants known to occur on the North Slope (Lipkin, 1997).
Mertensia drummondii has been found on sand dune habitats along the Kogosukruk River and west of the
planning area along the Meade River. Potentilla stipularis has been found at Umiat. This species occurs in
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sandy substrates, such as sandy meadows, and riverbank silts and sands other than dunes. Pleuropogon
sabinei is an aquatic grass that rarely occurs between the Arctophila and Carex vegetation zones in lakes
and ponds. This species is known from a few locations north and northeast of Teshekpuk Lake. Because
relatively little plant-survey work has been done on Alaska’s North Slope, these species might be found at
additional sites. Draba adamsii has been found near Barrow in eroding, turfy polygons by the ocean or
streams. This species may be precluded from areas farther south by its adaptation to low temperatures.
Poa hartzii is a grass known from sites on the Meade River and within the Arctic National Wildlife Refuge.
It is found on the dry sands of some active floodplains. Erigeron muirii might be found on some drier
soils, such as ridges in the foothills region. Aster pygmaeus is known from sites east of the Petroleum
Reserve on mudflats and saline soil.

lil.C. Social Systems

The following six resource categories describe the social systems environment:
e  Economy

e Subsistence-Harvest Patterns

e Sociocultural Systems

e  Archaeological Resources

e Land Use Plans and Coastal Management Program

Environmental Justice

li.C.A1. Economy

lll.C.1.a. Revenues

l.C.1.a(1) North Slope Borough Revenues
The North Slope Borough received no OCS revenues for the period 1995-2000.

The tax base in the North Slope Borough since the 1980°s has consisted mainly of high-value property
owned or leased by the oil industry in the Prudhoe Bay area. In Fiscal Year 1995, more than 95% of
revenues came from property taxes, according to the final EIS for Sale 144 (USDOI, MMS, 1996a:Section
1I.C.1).

North Slope Borough revenues (exclusive of The North Slope Borough School District) were $224-$235
million between 1992 and 1997. Revenues were $285, $266, and $245 million in 1998, 1999, and 2000,
respectively (Abbott, 2001, pers. commun.). In 1997, the assessed value of all property was $11.7 billion;
in 1998, 1999, and 2000, assessed values were $11.4, $10.8, and $10.8 billion, respectively. The North
Slope Borough projects total assessed value will decline steadily from $10 billion in 2002 to $5 billion in
2013 (Wright, 2001, pers. commun.).

In Fiscal Year 1994, the North Slope Borough applied a rate of 18.5 mills to assessed property: 4.78 mills
for operations and 13.72 mills for debt service. Although the mill rate for operations is at the limit allowed
by State statutes, the North Slope Borough’s mill rate to repay bonded indebtedness is unlimited.
Therefore, the North Slope Borough can raise the mill rate to repay bonds without legal restraints, and
limits on short-term revenues do not drive current capital expenditures. The State perceives a limit of 20
mills on the rate for oil and gas property; thus, self-limitation at an 18.5-mill rate leaves the North Slope
Borough a buffer to increase revenues, if assessed values fall unexpectedly (Nageak, 1998).

Between 1966 and 1995 the State of Alaska allocated $66,000 for two projects under the Land and Water
Conservation program. Under the Federal coastal impact assistance program, the State allocated $1.9
million on a one-time basis to the North Slope Borough (www.gov.state.ak.us/dgc/CIAP September 2001).
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lll.C.1.a(2) State Revenues

The Federal Government distrib