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April 9, 2010
VIA ELECTRONIC MAIL at arcticeis.comments@noaa.gov

Mr. P. Michael Payne

Chief

Permits

Conservation and Education Division
Office of Protected Resources
National Marine Fisheries Service
1315 East-West Highway

Silver Springs, MD 20190-3225

Re: Scoping Comments — Notice of Intent to Prepare an Environmental
Impact Statement on Effects of Oil and Gas Activities in the Arctic
Ocean (75 Fed. Reg. 6175)

Dear Mr. Payne:

Thank you for the opportunity to submit these scoping comments on the National
Marine Fisheries Service’s Notice of Intent with respect to offshore oil and gas activities
in the Arctic Ocean. We appreciate the opportunity to provide NMFS with critical
feedback from the potentially impacted local communities of America’s Arctic.

These comments are submitted on behalf of the Alaska Eskimo Whaling
Commission (AEWC.) As you know, AEWC is a non-profit organization representing
the unique interests of Inupiat subsistence whaling captains in Northern coastal Alaska.
AEWC represents the eleven bowhead whale subsistence hunting villages of Barrow,
Nuigsut, Kaktovik, Pt. Hope, Kivalina, Wales, Savoonga, Gambell, Little Diomede,
Wainright and Pt. Lay. AEWC represents the unique interests of Inupiat whaling
captains and their communities, who depend on the resources of the Beaufort and
Chukchi Seas on the Outer Continental Shelf (OCS) to continue the subsistence practices
that have provided for our families and sustained our communities since time
immemorial.

As requested in the scoping notice, we would like to receive a copy of the Draft
Environmental Impact Statement (DEIS) as soon as it becomes available. Our address is
as follows:
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For more than 30 years, the United States Government and the International
Whaling Commission have insisted that decisions regarding our ability to take bowhead
whales for food must be based on sound science. We have complied with this directive
and have devoted very significant amounts of our community’s limited resources to
produce the science that our Government committed itself to provide to the International
Whaling Commission. At the same time, our families and we endured food shortages
because we were instructed to limit our take of bowhead whales until the scientific
information was adequate to support a decision allowing us to increase our take of
whales. Throughout these years, we have argued that decisions regarding industrial and
commercial uses of the Arctic Ocean, where our food resources live, also must be based
on sound science. We are very grateful to see that the new Administration has the same
perspective.

For our hunters, this is more than a matter of fairness and equal justice. Our
observations, proven correct time and again by scientific research, are that bowhead
whales change their behavior when industrial activity is taking place in their usual
habitat. Because of these changes in behavior, the whales become less available or
completely unavailable to our hunters during the time the activity is occurring, due both
to noise disturbance and to pollution in the water. We also are very concerned that some
habitats might be abandoned altogether if industrial activity increases or if it is
undertaken in a way that creates ongoing disturbance.

Because of these concerns, AEWC has been calling for a comprehensive
management plan to regulate industrial activity in the Arctic Ocean. To this point in
time, decisions have been made on a piecemeal basis without a complete understanding
of how the Arctic ecosystem functions or what impacts industrial activities will have on
marine mammals and the communities that depend on those resources for their
subsistence livelihoods.

President Obama’s recent announcement regarding the Draft OCS Oil and Gas
Leasing Program 2010-2015 only underscores the critical importance of ensuring that oil
and gas activities are regulated and managed effectively on the OCS. The Administration
provided industry the opportunity to explore for oil and gas on active leases in the
Beaufort and Chukchi Seas, but with that opportunity comes great responsibility. As
President Obama stated:

So today we’re announcing the expansion of offshore oil and gas
exploration — but in ways that balance the need to harness domestic energy
resources and the need to protect America’s natural resources. Under the
leadership of Secretary Salazar, we’ll employ new technologies that
reduce the impact of oil exploration. We’ll protect areas vital to tourism,




the environment, and our national security. And we’ll be guided not by
political ideology, but by scientific evidence.

The decisions made by NMFS pursuant to the Marine Mammal Protection Act
(MMPA) will carry out this promise that the President made to the Inupiat people and the
rest of America. NMFS now carries the responsibility of regulating and managing
industrial activity in the Arctic in order to carry out the Congressional mandates of
protecting marine mammals and the subsistence activities of Alaskan Natives. The best
and indeed the only way to ensure that this is done effectively is to develop and
implement a comprehensive, science-based management regime for the Arctic Ocean
before authorizing extensive industrial activities on the OCS. As President Obama stated,
the county will be guided not by ideology but by science. Here, the science — and the
resulting management plan — must come first.

The White House has jump started a process that would do just that — put science
first in developing comprehensive management regimes for our nation’s oceans. On
December 9, 2009, the White House’s Council on Environmental Quality (CEQ) and the
Interagency Ocean Policy Task Force (Task Force) issued the Interim Framework for
Effective Coastal and Marine Spatial Planning. As the Task Force states, the White
House is embarking on a new path to develop Coastal and Marine Spatial Planning
(CMSP), described as a:

comprehensive, adaptive, integrated, ecosystem-based, and transparent
spatial planning process, based on sound science, for analyzing current
and anticipated uses of ocean, coastal, and Great Lakes areas. CMSP
identifies areas most suitable for various types or classes of activities in
order to reduce conflicts among uses, reduce environmental impacts,
facilitate compatible uses, and preserve critical ecosystem services to meet
economic, environmental, security, and social objectives.

The Task Force specifically identified oil and gas leases as an “existing permitting
process[]” that focuses “solely on a limited range of management tools and outcomes,”
stating that the nation needed instead an “integrated, comprehensive, ecosystem-based,
flexible, and proactive approach to planning and managing these uses and activities.”

The question that NMFS must now struggle with is whether this Administration
will uphold the promises made to the people of this country. President Obama has
provided to industry the opportunity to conduct certain exploration activities on active
leases but only in a way that protects the environment based on sound science. At the
same time, President Obama has declared that our country needs to implement
comprehensive management plans for our Nation’s oceans. The question now becomes
whether these words will be put into action and whether the Administration will develop
a science-based management plan to regulate industrial activity in the Arctic. Or, on the
other hand, will the Administration continue the failed policies of the past, approving
industrial activities on a piecemeal basis, which will only guarantee further conflict,
scientific uncertainty and ultimately, as the Task Force articulated, “the potential loss of




April 9, 2010

Scoping Comments on Notice of Intent — 75 Fed Reg 6175 (Feb. 8, 2010)

Page 4

critical economic, ecosystem, social and cultural services for present and future
generations.”

Decisions on industrial activity in the Arctic should be made only as part of the
development of a comprehensive management plan for the Arctic. Our concern is that
NMES is again making long-term decisions without anywhere near complete information
on the needs of the resources, the biological baseline, other foreseeable competing uses
(including subsistence, shipping, commercial fishing, renewable energy, oil and gas and
conservation) and changing conditions resulting from climate change and ocean
acidification. As an example, NMFS is attempting to determine how many activities can
be conducted in the Chukchi Sea before having a full understanding of how bowhead
whales use the Chukchi during the fall migration. Moreover, NMFS lacks critical
information including the long-term impacts to marine mammals of underwater noise
associated with seismic, drilling and icebreaking activities.

AEWC and ICAS therefore strongly urge NMFES to coordinate its work on the
DEIS with the work of the Task Force in developing a comprehensive, science-based
Arctic CMS Plan. The Arctic is at a crossroads as climate change and ocean acidification
change the environmental baseline at the same time that industry is demonstrating a much
greater interest in oil and gas off Alaska’s north coast. This will likely be our Nation’s
only opportunity to conserve the unique natural resources of the United States’ Arctic
region for future generations.

We recognize that the process we request requires time to develop and implement,
however, that is the only responsible approach to management in the Arctic. Industry
may desire quick access to the resources, but we simply do not have enough information
or enough institutional structure in place currently to regulate effectively numerous multi-
national oil companies operating simultaneously in the Beaufort and Chukchi Seas. To
responsibly balance energy exploration and the interests of local subsistence
communities, industrial activities must be slowly implemented over time, well monitored
and then evaluated. We therefore encourage NMFS to view this as an iterative process
whereby it considers authorizing only a limited number of activities and then revisits the
deciston, in conjunction with the development, implementation and evaluation of an
Arctic CMS Plan. If NMFS insists upon authorizing industrial activity to move forward
before an Arctic CMS Plan has been developed and implemented, those activities must be
narrowly limited in time and place to ensure that adverse impacts to marine mammals and
subsistence activities do not take place thereby foreclosing future management options.

With that goal in mind, we strongly urge NMES to consider strict limitations on
the number, scale/size, location and duration of industrial activities until such a
management plan has been fully developed and implemented. AEWC has a long history
of establishing limits on the number concurrent operations through the annual Conflict
Avoidance Agreement (CAA) entered into between AEWC, the village whaling captains
associations and offshore operators. A copy of the most recent CAA has been attached to
this letter. Our whaling captains have spent many years and many long hours of
negotiating with industry developing these limitations, and we strongly encourage NMFS




to adopt similar requirement since they have already been agreed to by the local impacted
community and offshore operators.

The remainder of these comments respond to the specific questions presented in
the scoping notice. 75 Fed Reg at 6177.

1) Effects of oil and gas exploration on marine mammal behavior and use of
habitat

We strongly encourage NMFS to base its decision on the best available science
regarding bowhead whale and marine mammal reactions to underwater noise. As has
been documented time and time again, bowhead whales, beluga whales and other marine
mammals react to very low levels of underwater noise. Studies conducted by Richardson
and others, as have been discuss in the 2008 Arctic Regional Biological Opinion,
document bowhead whale deflection when received sound levels are at or perhaps lower
than 120dB. More recently, we understand that monitoring activities from Shell’s
seismic activity in the Beaufort during 2007 and 2008 demonstrate that call detection
rates drop significantly during airgun operation. Disruption of communication and
migration patterns certainly meets the definition of “harassment” under the MMPA and
therefore must be regulated by NMFS.

Because of the potential impacts to bowhead whales, we encourage NMFS to
implement specific protections for areas that provide important habitat characteristics,
including deferring industrial activity in these areas or implementing seasonal closures
and restrictions. In particular, NMFS must provide proven protections for the following
areas:

critical feeding and resting grounds near Camden Bay in the mid-Beaufort; and
critical feeding grounds in the eastern Beaufort and near Barrow Canyon in the
western Beaufort.

NMEFS should also focus on key behavioral characteristics and vulnerable members of the
population, including feeding and resting during the migration, communication, and
impacts to mothers and calves.

Our knowledge of bowhead whale use of the Chukchi Sea is currently inadequate
to support informed decision-making. NMFS should require at least 2-3 more years of
baseline data collection prior to authorizing any activities that could disrupt bowhead
whales in the Chukchi. We are just now beginning to understand how bowhead whales
use the Chukchi Sea, and we are far from understanding how the deflection and
harassment associated with seismic, drilling and icebreaking activities in this area could
impact the whales.

NMFS must also include a thorough, up-front discussion and analysis of the
effectiveness of mitigation measures. In particular, the AEWC is concerned that NMFS
has historically placed too much reliance upon MMOs in preventing impacts to marine
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mammals. MMOs may be ineffective because: 1) they can monitor only within a limited

distance; 2) they are limited by adverse weather or sea conditions; and 3) they are limited
by darkness.

Furthermore, as discussed above, bowhead whales react to industrial sounds at
recetved levels as low as 120dB or lower. Mitigation measures must be designed to
protect bowhead whales from sounds received at these levels. MMOs will be ineffective
at monitoring the 120dB ensonified area because of its size, and therefore industry will
have to rely upon other forms of monitoring as a part of an effective mitigation program.
As an alternative, NMFS should give close consideration to seasonal restrictions in
specific locations to ensure that bowhead whales are able to complete their spring and fail
migrations. Without additional, proven techniques for monitoring the 120dB isopleth,
exclusions areas and the accompanying shut-down and start-up procedures will not be
effective at preventing impacts to bowhead whales.

NMEFS should also give close consideration to the potential impacts resulting from
increased vessel traffic and the possibility for ship strikes and other impacts to bowhead
whales and marine mammals. NMFS should consider designating specific shipping
lanes, implementing seasonal restrictions to protect marine mammals during their
migration and establishing speed restrictions to prevent against strikes. We know from
the experience with the North Atlantic right whale that vessel traffic poses a significant
threat to large, slow-moving baleen whales such as the bowhead, and NMFS should get
out in front on this issue before we see even more increases in vessel and shipping traffic.

2) Effects of oil and gas exploration on the availability of species for subsistence
uses

Bowhead whale reaction to underwater noise has been well documented by past
studies, and bowhead whale deflection presents a serious threat to the subsistence
activities of our communities. We strongly encourage NMFS to implement protective
measures for critical subsistence use areas, including:

* areas used by the Village of Kaktovik in the eastern Beaufort;

* areas around Cross Island used by the Village of Nuigsut;

* areas used by the Village of Barrow in the western Beaufort; and
* areas used by Wainright and Pt. Lay along the Chukchi Sea coast.

NMES should consider deferring these areas from industrial activity or implementing
seasonal closure and restrictions. We again reiterate our request that NMFS consider the
measures established in the CAA, which have been specifically designed to prevent
conflicts between industrial activities and the subsistence hunt.

We also encourage NMFS to give close consideration to the potential impacts to
human health in local North Slope communities. Air pollution, water pollution, impacts
to subsistence activities and interference in social structures and institutions can all have
a major impact on the physical, mental and spiritual health of our people. NMFS should




conduct a health impact assessment in conjunction with the DEIS in close partnership
with AEWC, ICAS and other local Inupiat interests.

Throughout its work, NMFS must take into account principles of environmental
justice and Executive Order 12898. NMFS must take into account the unique interests of
local Inupiat communities and must fully evaluate any disproportionate impacts placed
upon the Inupiat people. NMFS must endeavor to make information available in
understandable and accessible terminology, and NMFS should also be sensitive to the
burdens placed on local communities when multiple decisions are being made at the same
time. Our people feel overwhelmed by having to participate in and comment on multiple
decisions at the same time, and NMFS should look for ways to tailor its public
participation process to address these concerns.

3) Available new science on the Arctic ecosystem

We are still in the process of collecting adequate baseline information on the
status of the Arctic ecosystem. NMFS must provide the public with a complete and up-
front disclosure of existing data gaps on the existing baseline as well as the current
ongoing research designed to provide missing information. NMFS must ensure that any
industrial activity authorized in the Arctic does not substantially change the existing
baseline conditions until such time as we have developed adequate information.

In particular, we strongly encourage NMFS to review closely the results of the
satellite tagging study being conducted by Lori Quackenbush of the Alaska Department
of Fish and Game with assistance from the North Slope Borough’s Department of
Wildlife Management and the whaling captains of AEWC. All of the tagged whales have
migrated through the Lease Sale 193 area, sometimes more than once in a single season.
We also strongly encourage NMFS to review the results of the latest aerial surveys of the
Chukchi Offshore Monitoring in Drilling Area program (COMIDA), which has identified
heavy bowhead whale use in the Lease Sale 193 area.

4) Available new technology for monitoring or obtaining seismic/drilling data

NMES should reformulate this question and consider new technology to reduce
the potential impacts of seismic and exploratory activities. For many years, our whaling
captains have expressed grave concern over the potential impacts of discharge associated
with exploratory drilling and other activities. NMFS must consider the availability
and/or development of zero discharge technologies to protect against pollution and
tainting of our subsistence food sources. NMFS should also explore the possibility of
extended reach drilling, particularly in the Beaufort, and should take the lead on forcing
industry to develop new technologies to prevent and mitigate impacts to marine
mammals. AEWC also strongly encourages NMFS to consider implementation of a full
suite of monitoring technologies, including acoustic recorders, aerial monitoring, satellite
tagging and on-board MMOs.
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In conclusion, we reiterate our request that NMFS proceed deliberately and with
caution in reviewing and authorizing industrial activity in the Arctic. The stakes are very
high both for our local communities and for the resources of the Arctic. There are gaps in
our knowledge of how the Arctic ecosystem functions and the potential impacts of
underwater noise. Climate change and ocean acidification are likely to create additional
stresses on the existing baseline. All the while, President Obama has promised our
people and the American public that these decisions would be made based on sound
science and in a way that protects the environment and local communities.

AEWC looks forward to reviewing the DEIS and providing additional comment
at the appropriate time. AEWC requests that NMFS consult with AEWC at the earliest
possible time pursuant to the AEWC-NOAA cooperative agreement, and we encourage
NMES to work closely with the AEWC and our local community to ensure that the
federal government fulfills the promises made to our people by President Obama and his
Administration.

Sincerely,
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PROGRAMMATIC CONFLICT AVOIDANCE AGREEMENT

BETWEEN

BP EXPLORATION (ALASKA), INC.
CONOCOPHILLIPS ALASKA, INC.
EXXON MOBIL CORPORATION
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PIONEER NATURAL RESOURCES ALASKA, INC.
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AND
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TITLE | - GENERAL PROVISIONS

SECTION 101. APPLICATION.
Titles | and Il apply to all Participants.

Title 11l applies to those Participants who operate barge or transit vessels in the
Beaufort Sea or Chukchi Sea.

Titles IV and V apply only to those Participants who engage in oil and gas
operations.

Provisions that apply to a specific activity or are designated as specific to either
the Beaufort Sea or Chukchi Sea apply only to Participants that engage in that activity
or operate in that area, and provisions applicable to activities a Participant does not
engage in or areas in which a Participant does not operate do not apply to that

Participant.

SECTION 102. PURPOSE.
The purpose of this Agreement is to provide:

(2) Equipment and procedures for communications between Subsistence
Participants and Industry Participants;

(2)  Avoidance guidelines and other mitigation measures to be followed by the
Industry Participants working in or transiting the vicinity of active subsistence
hunters, in areas where subsistence hunters anticipate hunting, or in areas that
are in sufficient proximity to areas expected to be used for subsistence hunting
that the planned activities could potentially affect the subsistence hunt through
effects on marine subsistence resources;

3) Measures to be taken in the event of an emergency occurring during the
term of this Agreement; and

4) Dispute resolution procedures.
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SECTION 103. DEFINITIONS.

(@)

Defined Terms.
For the purposes of this Agreement:

(2) The term “Agreement” means this 2010 Open Water Season
Programmatic Conflict Avoidance Agreement and any attachments to such
agreement.

(2) The term “at-sea oil and gas operations” does not include fixed platform
developments located near shore (for example Northstar or Oooguruk).

(3) The term “barge” means a non-powered vessel that is pushed or towed,
and the accompanying pushing or towing vessel, that is used solely to transport
materials through the Beaufort Sea or Chukchi Sea. Such term does not include
any vessel used to provide supplies or support to at-sea oil and gas operations.

(4) The term “Com-Center” means a communications systems coordination
center established under Section 203.

(5) The term “geophysical activity” means any activity the purpose of which is
to gather data for imaging the marine environment, sea floor, or subsurface,
including but not limited to use of air guns, sonar, and other equipment used for
seismic exploration or shallow hazard identification.

(6) The term “geophysical equipment” means equipment, such as air guns or
sonar, employed on a vessel, towed array, or stationary source, that generate
sound waves for the purpose of imaging the marine environment, sea floor, or
subsurface. The term does not include vessel engines, generators, or depth
finders.

@ The term “Industry Participants” means all parties to this Agreement who
are not Subsistence Participants.

(8) The term “Marine Mammal Observer / Inupiat Communicator” or “MMO/IC”
means an observer hired by an Industry Participant for the purpose of spotting
and identifying marine mammals in the area of that Industry Participant’s
operations during the Open Water Season. The MMO/IC also serves as the on-
board Inupiat communicator who can communicate directly with whaling crews.
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9) The term “Near Shore Operations Support Vessels” means vessels
(including aircraft) used to support related activities (such as supply, re-supply,
crew movement, and facility maintenance) for near shore oil and gas operations
by an Industry Participant.

(10) The terms “NSB” and “NSB DWM” mean the North Slope Borough and the
North Slope Borough Department of Wildlife Management, respectively.

(11) The term “oil and gas operations” means all oil and gas exploration,
development, or production activities (including, but not limited to, geophysical
activity, exploratory drilling, development activities (such as dredging or
construction), production drilling, or production, and related activities (such as
supply, re-supply, crew movements, and facility maintenance) by or for any
Industry Participant, including aircraft and vessels of whatever kind used in
support of such activities, occurring in the Beaufort Sea or Chukchi Sea, whether
occurring near shore or offshore, but does not include barge or transit vessel
traffic by or for any Participant.

(12) The term “Open Water Season” means the period of the year when ice
conditions permit navigation or oil and gas operations to occur in the Beaufort
Sea or Chukchi Sea, as appropriate.

(13) The term “Participants” means all parties identified in this Agreement by
name and whose representative(s) has signed the Agreement, and all
contractors of such parties. When used alone the term includes both Industry
Participants and Subsistence Participants.

(14) The term “Primary Sound Source Vessel” means a vessel owned or
operated by or for an Industry Participant that (A) employs air guns or active
sonar for imaging the subsurface environment, (B) is used to monitor any safety
zone around a vessel described in subsection (A), (C) is engaged in ice-
breaking, or (D) is the lead vessel in a group of barge or transit vessels.

(15) The term “Subsistence Participants” means the Alaska Eskimo Whaling
Commission (AEWC) and its members, including the whaling captains’
associations identified on the cover of this Agreement, as well as any individual
members of those associations.
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(16) The term “transit vessel” means a powered vessel that is used solely to
transport materials through the Beaufort Sea or Chukchi Sea. Such term does
not include a vessel used to provide supplies or other support to at-sea oil and
gas operations.

(b)  Geographically Limited Terms.
For the purposes of this Agreement:

(1) The term “Beaufort Sea” means all waters off the northern coast of Alaska
from Point Barrow to the Canadian border.

(2) The term “Chukchi Sea” means all waters off the western and northern
coasts of Alaska from Cape Prince of Wales to Point Barrow.

SECTION 104. TERM, SCOPE, AND LIMITATIONS.
(@ Term.

The term of this Agreement shall commence with the signing of this document by
the Participants and shall terminate upon completion of the Nuiqsut, Kaktovik, Barrow,
Wainwright, Pt Lay, and Pt. Hope Fall Bowhead Hunts or the Beaufort Sea Post Season
Meeting required under Section 108(a) and Chukchi Sea Post-Season Meetings in
Barrow, Wainwright, Pt. Lay, and Pt. Hope required under Section 108(b), whichever is
later.

(b) Scope.
The Participants agree that, unless otherwise specified:

(2) The mitigation measures identified in this Agreement, which are intended
to mitigate the potential impacts of oil and gas operations and barge and transit
vessel traffic on bowhead whales, including migrating bowhead whales, and the
Alaskan Eskimo subsistence hunt of such bowhead whales, are designed to
apply to all activities of each Participant during the 2010 Open Water Season,
whether referenced specifically or by category, and to all vessels and locations
covered by this Agreement, whether referenced specifically or by category.

(2) This Agreement is intended to apply to all oil and gas operations and

4
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(c)

barge and transit vessel traffic during the 2010 Open Water Season in the
Beaufort Sea or Chukchi Sea.

(3) Vessels and locations covered by this Agreement include those identified
in the Agreement, as well as any other vessels or locations that are employed by
or for the Industry Participants in the Beaufort Sea or Chukchi Sea during the
2010 Open Water Season.

Limitations of Obligations.
The following limitations apply to this Agreement.

(2) No cooperation among the Participants, other than that required by this
Agreement, is intended or otherwise implied by their adherence to this
Agreement. In no event shall the signatures of any representative of the Alaska
Eskimo Whaling Commission (AEWC), or of the Barrow, Nuigsut, Kaktovik,
Wainwright, Pt. Hope, or Pt. Lay Whaling Captains’ Associations, or of any other
Whaling Captains’ Association be taken as an endorsement of any Arctic
operations or Beaufort Sea or Chukchi Sea OCS operations by any oil and/or gas
operator or contractor.

(2)  Adherence to the procedures and guidelines set forth in this Agreement
does not in any way indicate that any Inupiat or Siberian Yupik whalers or the
AEWC agree that industrial activities are not interfering with the bowhead whale
migration or the bowhead whale subsistence hunt. Such adherence does not
represent an admission on the part of the Industry Participants or their
contractors that the activities covered by this Agreement will interfere with the
bowhead whale migration or the bowhead whale subsistence hunt.

3) No member of the oil and gas industry or any contractor has the authority
to impose restrictions on the subsistence hunting or any other activities of the
AEWC, residents of the Villages of Nuigsut, Kaktovik, Barrow, Wainwright, Pt.
Lay, or Pt. Hope, or residents of any other village represented by the AEWC.

4) In the event additional parties engage in oil and gas operations in the
Beaufort Sea or Chukchi Sea during the summer or fall of 2010 the Participants
shall exercise their good-faith efforts to encourage those parties to enter into this
Agreement. Should additional parties enter into this Agreement at a date
subsequent to the date of the signing of this document and before the termination
of the 2010 bowhead whale subsistence hunting season, the AEWC will provide
to all Participants a supplement to this document with the added signatures.

5
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(5) No Participant is responsible for enlisting additional parties to adhere to
the terms and conditions of the Agreement. Similarly, THE AEWC IS NOT
RESPONSIBLE FOR, OR A PARTY TO, ANY AGREEMENT AMONG THE
INDUSTRY PARTICIPANTS concerning the apportionment of expenses
necessary for the implementation of this Agreement.

(6) In adhering to this Agreement, none of the Participants waives any rights
existing at law. All Participants agree that the provisions of this document do not
establish any precedent as between them or with any regulatory or permitting
authority.

(7) PARTICIPANTS’ OBLIGATIONS SHALL BE SEPARABLE: All
Participants to this Agreement understand that each Participant represents a
separate entity. The failure of any Participant to adhere to this Agreement or to
abide by the terms and conditions of this Agreement shall not affect the
obligation of other Participants to adhere to this Agreement and to proceed
accordingly with all activities covered by this Agreement. Nor shall any
Participant’s adherence to this Agreement affect that Participant’s duties,
liabilities, or other obligations with respect to any other Participant beyond those
stated in this Agreement.

SECTION 105. REGULATORY COMPLIANCE.

(@) United States Coast Guard Requirements.

The Participants shall comply with all applicable United States Coast Guard
requirements for safety, navigation, and notice.

(b) Environmental Regulations and Statutes.

The Participants shall comply with all applicable environmental regulations and
statutes.

(c) Other Regulatory Requirements.

The Participants shall comply with all applicable federal, state, and local
government requirements.
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SECTION 106. DISPUTE RESOLUTION.

Subject to the terms of Section 104(c)(7) of this Agreement, all disputes arising
between any Industry Participants and any Subsistence Participants shall be addressed
as follows:

Q) The dispute shall first be addressed between the affected Participant(s) in
consultation with the affected village Whaling Captains’ Association and the
Industry Participant(s)’ Local Representative.

(2) If the dispute cannot be resolved to the satisfaction of all affected
Participants, then the dispute shall be addressed with the affected Participants in
consultation with the AEWC.

(3) If the dispute cannot be satisfactorily resolved in accordance with
paragraphs (1) and (2) above, then the dispute shall be addressed with the
AEWC and the Patrticipants in consultation with representatives of NOAA
Fisheries.

(4)  All Participants shall seek to resolve any disputes in a timely manner, and
shall work to ensure that requests for information or decisions are responded to

promptly.

SECTION 107. EMERGENCY AND OTHER NECESSARY ASSISTANCE.
(@) Emergency Communications.

ALL VESSELS SHOULD NOTIFY THE APPROPRIATE COM-CENTER
IMMEDIATELY IN THE EVENT OF AN EMERGENCY. The appropriate Com-Center
operator will notify the nearest vessels and appropriate search and rescue authorities of
the problem and advise them regarding necessary assistance. (See attached listing of
local search and rescue organizations in Attachment 1.)
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(b) Emergency Assistance for Subsistence Whale Hunters.

Section 403 of Public Law 107-372 (16 U.S.C. 916c note) provides that
“Notwithstanding any provision of law, the use of a vessel to tow a whale, taken in a
traditional subsistence whale hunt permitted by Federal law and conducted in waters off
the coast of Alaska is authorized, if such towing is performed upon a request for
emergency assistance made by a subsistence whale hunting organization formally
recognized by an agency of the United States government, or made by a member of
such an organization, to prevent the loss of a whale.” Industry participants will advise
their vessel captains that, under the circumstances described above, assistance to tow
a whale is permitted under law when requested by a Subsistence Participant. Under
the circumstances described above, Industry Participants will provide such assistance
upon a request for emergency assistance from a Subsistence Participant, if conditions
permit the Industry Participant’s vessel to safely do so.

SECTION 108. POST-SEASON REVIEW / PRESEASON INTRODUCTION.
(@) Beaufort Sea Post-Season Joint Meeting.

Following the end of the fall 2010 bowhead whale subsistence hunt and prior to
the 2011 Pre-Season Introduction Meetings, the Industry Participant that establishes the
Deadhorse and Kaktovik Com Centers will offer to the AEWC Chairman to host a joint
meeting with all whaling captains of the Villages of Nuigsut, Kaktovik and Barrow, the
Marine Mammal Observer / Inupiat Communicators stationed on the Industry
Participants’ vessels in the Beaufort Sea, and with the Chairman and Executive Director
of the AEWC, at a mutually agreed upon time and place on the North Slope of Alaska,
to review the results of the 2010 Beaufort Sea Open Water Season, unless it is agreed
by all designated individuals or their representatives that such a meeting is not
necessary.
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(b)  Chukchi Sea Post-Season Village Meetings.

Following the completion of 2010 Chukchi Sea Open Water Season and prior to
the 2011 Pre-Season Introduction Meetings, the Industry Participants involved, if
requested by the AEWC or the Whaling Captain’s Association of each village, will host a
meeting in each of the following villages: Wainwright, Pt. Lay, Pt. Hope, and Barrow (or
a joint meeting of the whaling captains from all of these villages if the whaling captains
agree to a joint meeting) to review the results of the 2010 operations and to discuss any
concerns residents of those villages might have regarding the operations. The
meetings will include the Marine Mammal Observer / Inupiat Communicators stationed
on the Industry Participants’ vessels in the Chukchi Sea. The Chairman and Executive
Director of the AEWC will be invited to attend the meeting(s).

(c) Pre-season Introduction Meetings.

(2) Immediately following each of the above meetings, and at the same
location, the Industry Participants will provide a brief introduction to their planned
operations for the 2011 Open Water Season. Each Industry Participant should
provide hand-outs explaining their planned activities that the whaling captains
can review.

(2)  Subsistence Participants understand that any planned operations
discussed at these Pre-Season Introduction Meetings, and the corresponding
maps, will represent the Industry Participant’s best estimate at that time of its
planned operations for the coming year, but that these planned operations are
preliminary, and are subject to change prior to the 2011 Open Water Season
Meeting.

(d) Map of Planned Industry Participant Activities.

The Industry Participants, jointly, shall prepare and provide the AEWC with a
large-scale map of the Beaufort and Chukchi Seas showing the locations and types of
oil and gas and barge and transit activities planned by each Industry Participant. This
map will be for use by the AEWC and Industry Participants during the 2011 CAA
Meeting.
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TITLE Il -- OPEN WATER SEASON COMMUNICATIONS

SECTION 201. MARINE MAMMAL OBSERVERS / INUPIAT COMMUNICATORS.

(@)

(b)

Marine Mammal Observer / Inupiat Communicator Required.

(2) In General. Each Industry Participant agrees to employ a Marine Mammal
Observer / Inupiat Communicator (MMO/IC) on board each primary sound source
vessel owned or operated by such Industry Participant in the Beaufort Sea or
Chukchi Sea.

(2)  Special Rule for Inside Beaufort Sea Barrier Islands. Industry Participants
whose seismic acquisition operations are limited to an area exclusively within the
barrier islands need employ an MMO/IC on its sound source vessel only.

3) Near Shore Operations Support Vessels. Industry Participants are not
required to employ an MMO/IC on Near Shore Operations Support Vessels.

4) Sealift Operations. For Industry Participants conducting sealift operations
in which two tugs towing barges are accompanied within %2 mile by a third light
tug at all times, a MMO/IC is required to be employed on the light tug only.

Duties of Marine Mammal Observer / Inupiat Communicator.

(1) Each MMO/IC is to be employed as an observer and Inupiat
communicator for the duration of the 2010 Open Water Season on the vessel on
which he or she is stationed.

(2)  As a member of the crew, the MMO/IC will be subject to the regular code
of employee conduct on board the vessel and will be subject to discipline,
termination, suspension, layoff, or firing under the same conditions as other
employees of the vessel operator or appropriate contractor.

(3)  Once the source vessel on which the MMO/IC is employed is in the vicinity
of a whaling area and the whalers have launched their boats, the MMO/IC’s
primary duty will be to carry out the communications responsibilities set out in
this Title.

(4)  Atall other times, the MMO/IC will be responsible for keeping a lookout for

10
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bowhead whales and/or other marine mammals in the vicinity of the vessel to
assist the vessel captain in avoiding harm to the whales and other marine
mammals.

5) It is the MMO/IC’s responsibility to call the appropriate Com-Center as set
out in Sections 202 and 203.

(6) The MMO/IC will be responsible for all radio contacts between vessels
owned or operated by each of the Industry Participants and whaling boats
covered under Section 207 of this Agreement and shall interpret communications
as needed to allow the vessel operator to take such action as may be necessary
pursuant to this Agreement.

(7)  The MMO/IC shall contact directly subsistence whaling boats that may be
in the vicinity to ensure that conflicts are avoided to the greatest possible extent.

(8) The MMO/IC will maintain a record of his or her communications with each
Com-Center and the subsistence whaling boats.

SECTION 202. COM-CENTER GENERAL COMMUNICATIONS SCHEME.

(@)

Reporting Positions for Vessels Owned or Operated by the Industry
Participants.

(1)  All vessels (other than barge and transit vessels covered under section
302) shall report to the appropriate Com-Center at least once every six hours
commencing with a call at approximately 06:00 hours. Each call shall report the
following information:

(A)  Vessel name, operator of vessel, charter or owner of vessel, and
the project the vessel is working on.

(B)  Vessel location, speed, and direction.

(C) Plans for vessel movement between the time of the call and the
time of the next call. The final call of the day shall include a statement of
the vessel's general area of expected operations for the following day, if
known at that time.

EXAMPLE: This is the Arctic Endeavor, operated by for
at Chukchi Sea prospect. We are currentlyat ' north
" west, proceeding SE at knots. We will proceed on this

11
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(b)

course for hours and will report location and direction at that time.

(2) The appropriate Com-Center shall be notified if there is any significant
change in plans, such as an unannounced start-up of operations or significant
deviations from announced course, and such Com-Center shall notify all whalers
of such changes. A call to the appropriate Com-Center shall be made regarding
any unsafe or unanticipated ice conditions.

3) In the event that the Industry Participant’s operation includes seismic data
acquisition, the operator reserves the right to restrict exact vessel location
information and provide more general location information.

Reporting Positions for Subsistence Whale Hunting Crews.

(1)  All subsistence whaling captains shall report to the appropriate Com-
Center at the time they launch their boats from shore and again when they return
to shore.

(2)  All subsistence whaling captains shall report to such Com-Center the
initial GPS coordinates of their whaling camps.

(3)  Additional communications shall be made on an as needed basis.
4) Each call shall report the following information:
(A)  The crew’s location and general direction of travel.
EXAMPLE: This is . We are just starting out. We will

be traveling north-east from to scout for whales. | will
call if our plans change.

(B) The presence of any vessels or aircraft owned or operated by any
of the Industry Participants, or their contractors, that are not observing the
specified guidelines set forth in Title V on Avoiding Conflicts.

(C) The final call of the day shall include a statement of the whaling

captain’s general area of expected operations for the following day, if
known at the time.

(5) Any subsistence whale hunter preparing to tow a caught whale shall report
to the appropriate Com-Center before starting to tow.

12
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(c)

EXAMPLE: This is Archie Ahkiviana. lam ___’  north, ' west. | have a
whale and am towing it into

(6) Each time a subsistence whaling camp is moved, it shall be reported
promptly to the appropriate Com-Center, including the new GPS coordinates.

(7)  Subsistence whale hunters shall notify the appropriate Com-Center
promptly if, due to weather or any other unforeseen event, whaling is not going to
take place that day.

(8) Subsistence whaling captains shall contact the appropriate Com-Center
promptly and report any unexpected movements of their vessel.

Responsibilities of Participants.

(2) Monitoring VHF Channel 16.

All vessels covered by Sections 207, 301, and 401 of this Agreement shall
monitor marine VHF Channel 16 at all times.

(2)  Avoidance of Whale Hunting Crews and Areas

It is the responsibility of each vessel owned or operated by any of the
Industry Participants and covered by Sections 301 or 401 of this Agreement to
determine the positions of all of their vessels and to exercise due care in avoiding
any areas where subsistence whale hunting is active.

3) Vessel-to-Vessel Communication

After any vessel owned or operated by any of the Industry Participants
and covered by Sections 301 or 401 of this Agreement has been informed of or
has determined the location of subsistence whale hunting boats in its vicinity, the
Marine Mammal Observer / Inupiat Communicator shall contact those boats in
order to coordinate movement and take necessary avoidance precautions.

13
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SECTION 203. THE COMMUNICATIONS SYSTEM COORDINATION CENTERS

(@)

(COM-CENTERS).
Chukchi Lead System Included in Com-Center Coverage.

In addition to the Beaufort Sea and Chukchi Sea, the communications scheme

shall apply in the Chukchi Sea lead system, as identified and excluded from leasing in
the current MMS Five-Year Leasing Program, 2008-2012.

(b)

Set Up and Operation.

(1)  Subject to the terms of Section 104(c) of this Agreement, the Industry
Participants conducting operations in:

(A) the Beaufort Sea jointly will arrange for the funding of Com-Centers
in Deadhorse and Kaktovik; and

(B) the Chukchi Sea jointly will arrange for the funding of Com-Centers
in Barrow, Wainwright, Pt. Lay, and Pt. Hope.

(2)  All six Com-Centers will be staffed by Inupiat operators. GROUND
TRANSPORTATION MUST BE PROVIDED FOR COM-CENTER OPERATIONS
IN KAKTOVIK FOR POLAR BEAR AND BROWN BEAR SAFETY. The Com-
Centers will be operated 24 hours per day during the 2010 subsistence bowhead
whale hunt. One Industry Participant in the Beaufort Sea and one Industry
Participant in the Chukchi Sea, or their respective contractor, will be designated
as the operator of the Com-Centers for that Sea, in consultation with the AEWC.

3) Each Industry Participant shall contribute to the funding of the Com-
Centers covering the areas in which it conducts oil and gas operations. The level
of funding for the Com-Centers provided by each of the Industry Participants is
intended to be in proportion to the scale of their respective activities, and shall be
mutually agreed by the Industry Participants.

(4)  The procedures to be followed by the Com-Center operators are set forth
in subsection (d) below.

14
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(c)

(d)

Staffing.

Q) Each Com-Center shall have an Inupiat operator (“Com-Center operator”)
on duty 24 hours per day from August 15 until the end of the bowhead whale
subsistence hunt in:

(A)  Kaktovik for the Kaktovik Com-Center;

(B)  Nuigsut for the Deadhorse Com-Center;
(C) Barrow for the Barrow Com-Center;

(D)  Wainwright for the Wainwright Com-Center.

(E) Pt Lay for the Pt. Lay Com-Center, which will be located in the Pt.
Lay Whaling Captains’ Association building; and

(F) Pt. Hope for the Pt. Hope Com-Center, which will be located in the
Pt. Hope Whaling Captains’ Association building.

(3)  All Com-Center staff shall be local hire.
Duties of the Com-Center Operators.

(1) The Com-Center operators shall be available to receive radio and
telephone calls and to call vessels as described below. A record shall be made
of all calls from every vessel covered by Sections 207, 301, and 401 of this
Agreement. Information reported regarding whales struck, lost, landed, or the
location of whales struck, lost, or landed, or the number of strikes remaining,
shall be confidential and shall not be disclosed to anyone other than the AEWC
or the local Whaling Captains’ Association. The record of all reporting calls
should contain the following information:

(A)  Industry Participant Vessel:
0] Name of caller and vessel.
(i) Vessel location, speed, and direction.

(i)  Time of call.

15
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(B)

(iv)  Anticipated movements between this call and the next
report.

(V) Reports of any industry or subsistence activities.
Subsistence Whale Hunting Boat:

0] Name of caller.

(i) Location of boat or camp.

(i)  Time of call.

(iv)  Plans for travel.

(V) Any special information such as caught whale, whale to be
towed, or industry vessel conflicts with whale or whaler. Any report
of the number of whales struck, lost, or landed, or of the number of
strikes remaining, shall be kept confidential and shall not be
disclosed by the Com-Center or any Com-Center operator to
anyone other than the AEWC or the local Whaling Captains’
Association. The location of whales struck, lost, or landed shall be
kept confidential and shall not be disclosed except to the extent
needed to avoid an Industry/Subsistence Whale Hunter conflict.

(2) Report of Industry/Subsistence Whale Hunter Conflict. In the event an
industry/subsistence whale hunter conflict is reported, the appropriate Com-
Center operator shall record:

(A)
(B)
(©)

(D)

Name of industry vessel.
Name of subsistence whaling captain.
Location of vessels.

Nature of conflict.

(3) If all vessels and boats covered by Sections 207, 301, and 401 of this
Agreement have not reported to the appropriate Com-Center within one hour of
the recommended time, that Com-Center operator shall attempt to call all non-
reporting vessels to determine the information set out above under the Duties of
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the Com-Center operator.

(4)  As soon as location information is provided by a vessel covered by
Sections 207, 301, or 401 of this Agreement, the appropriate Com-Center
operator shall plot the location and area of probable operations on the large map
provided at the Com-Center.

5) If, in receiving information or plotting it, a Com-Center operator observes
that operations by Industry Participants might conflict with subsistence whaling
activities, such Com-Center operator should attempt to contact the industry
vessel involved and advise the Industry Participant’s Local Representative(s) and
the vessel operators of the potential conflict.

SECTION 204. STANDARDIZED LOG BOOKS.

The Industry Participants will provide the Com-Centers and Marine Mammal

Observer / Inupiat Communicators with identical log books to assist in the
standardization of record keeping associated with communications procedures required
pursuant to this Agreement.

SECTION 205. COMMUNICATIONS EQUIPMENT.

(@)

Communications Equipment to be Provided to Subsistence Whale Hunting
Crews.

(2) In General. The Industry Participants will provide (or participate in the
provision of) the communications equipment described in paragraphs (4) and (6)
of this subsection and subsection (b) of this section.

(2) Beaufort Sea. The Industry Participants funding Com-Centers in
Deadhorse and Kaktovik will fund the provision of communications equipment for
the whaling captains of Kaktovik and Nuigsut in the same proportion as they fund
those Com-Centers.

3) Chukchi Sea. The Industry participants conducting operations in the
Chukchi Sea will coordinate with each other to participate in funding the provision
of communications equipment for the whaling captains of Barrow, Wainwright, Pt.
Hope, and Pt. Lay.
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(4)  All-Channel, Water-Resistant VHF Radios.

These VHF radios are specifically designed for marine use and allow monitoring
of Channel 16 while using or listening to another channel.

(A)
(B)
(©)
(D)
(E)
(F)
(G)
(H)
(1

()
(K)

Kaktovik Subsistence Whaling Boats: 8
Kaktovik Base and Search and Rescue: 2
Nuigsut Subsistence Whaling Boats: 12
Nuigsut Base and Search and Rescue: 3
Barrow Base and Search and Rescue: 2
Wainwright Base and Search and Rescue: 2
Wainwright Subsistence Whaling Boats: 4
Pt. Hope Base and Search and Rescue: 2
Pt. Hope Subsistence Whaling Boats: 10

Pt. Lay Base and Search and Rescue: 2

Pt. Lay Subsistence Whaling Boats: 4

(5) Specific VHF Channels For Each Village.

The whaling boats from each of the villages have been assigned individual VHF
channels for vessel-to-vessel and vessel-to-Com-Center communications as

follows:
(A)
(B)
(C)

(D)

Nuigsut whaling crews will use Channel 68.
Kaktovik whaling crews will use Channel 69.
Barrow whaling crews will use Channel 72.

Wainwright Whaling Crews will use Channel 12.
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(E) Pt. Lay Whaling Crews will use Channel 72.
(F)  Pt. Hope Whaling Crews will use Channel 68.

(6) Satellite Telephones.

The satellite telephones are to be used as backup for the VHF radios. The
satellite telephones for use on subsistence whaling boats are for emergency use
only and should be programmed for direct dial to the nearest Com-Center.

A. Kaktovik Base Phones: 2

B. Kaktovik Subsistence Whaling Boats: 8

C. Nuigsut Base Phones: 2

D. Nuigsut Subsistence Whaling Boats: 12

E. Barrow Subsistence Whaling Boats: 2

F. Wainwright Subsistence Whaling Boats: 4

G. Pt. Lay Subsistence Whaling Boats: 2

(7 Distribution and Return of Equipment.

The distribution of the VHF radios and satellite telephone equipment to
whaling captains for use during the 2010 fall bowhead subsistence whale hunting
season shall be completed no later than August 15, 2010. All such units and
telephone equipment provided under this Agreement, whether in this section or
otherwise, will be returned promptly by the Subsistence Participants to the
Industry Participant or the person providing such units and equipment at the end
of each Village’s 2010 fall bowhead whale subsistence hunt.
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(b) Communications Equipment on Vessels Owned or Operated by the
Industry Participants and/or their Contractors.

The Marine Mammal Observer / Inupiat Communicators onboard source vessels
owned or operated by the Industry Participants and/or their contractors will also be
supplied with all-channel VHF radios. The MMO/ICs have been assigned Channel 7 for
their exclusive use in communicating with the Com-Center. Such radios shall be
returned upon the completion or termination of the MMO/IC’s assignment.

(c) Radio Installation and User Training.

The Whaling Captains of Nuigsut, Kaktovik, Wainwright, Pt. Lay, and Pt. Hope,
with assistance from the Industry Participants, will be responsible for the installation of
the VHF radio equipment. The Industry participants will provide (or participate in the
provision of) on-site user training for the VHF and satellite telephone equipment on or
before August 15, 2010, if requested and as scheduled by the Whaling Captains’
Associations of Nuigsut, Kaktovik, Barrow, Wainwright, Pt. Lay, and Pt. Hope, and the
Industry Participant operating the Beaufort Sea Com-Centers or Chukchi Sea Com-
Centers, as appropriate.

SECTION 206. INDIVIDUALS TO CONTACT.

Listed below are the primary contact names and phone numbers for each of the
Participants.

(1) BP Exploration (Alaska), Inc.’s (BP) Local Representative

LOWRY BROTT will be BP’s local representative on the North Slope during the
Term of this Agreement and will be stationed at Norhtstar Island and will be available by
telephone at (907)670-3520 and when Mr. Brott is not available, his alternate, Dan
Ferriter, will be stationed at Northstar Island and will be available by telephone at the
above number.

(2) ConocoPhillips’ Local Representative

Jim Darnell (907) 265-6240
Heather Collins-Ballot (907) 265-6213
Field Rep TBD (Jeff Hastings, Fairweather)

(3) ENI's Local Representative
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TBD

(4) Exxon Mobil's Local Representative

TBD

(5) ION / GX Technology’s Local Representative

TBD

(6) PGS Onshore’s Local Representative

CHUCK ROBINSON, Area Manager, will be PGS Onshore, Inc.’s local
representative during the Term of this Agreement and will be available by telephone at
(907) 569-4049.

(7) Pioneer Natural Resources’ (Pioneer) Local Representative

PAT FOLEY will be Pioneer’s local representative during the Term of this
Agreement and will be stationed in Anchorage and will be available by telephone at
(907) 343-2110.

(8) Shell Offshore Inc.’s (Shell) Local Representatives

BOB ROSENBLADT and PETER LITTLEWOOD will be Shell’s local
representatives on the North Slope during the Term of this Agreement and will be
stationed at Barrow during Chukchi Sea operations and at Deadhorse during Beaufort
Sea operations and will be available by telephone at (907) 770-3700.

(9) STATOIL’s Local Representative

TBD

(10) The Village of Kaktovik

For purposes of this Agreement, the individuals to contact for the Village of
Kaktovik will be: JOSEPH KALEAK at (907) 640-6213 or 640-6515, and FENTON
REXFORD at (907) 640-2042 (Home) or (907) 640-6419 (Work).

(11) The Village of Nuigsut
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For purposes of this Agreement, the individuals to contact for the Village of
Nuigsut will be: ISAAC NUKAPIGAK at (907) 480-6220 (Work); (907) 480-2400 (Home),
and HERBERT (Need last name and contact phone number)

(12) The Village of Barrow

For purposes of this Agreement, the individuals to contact for the Village of
Barrow will be: HARRY BROWER, JR. at (907) 852-0350 (Work), and EUGENE
BROWER at (907) 852-3601.

(13) The Village of Wainwright

For purposes of this Agreement, the individuals to contact for the Village of
Wainwright will be: ROSSMAN PEETOOK at (907) 763-4774, and WALTER NAYAKIK
at (907)763-2915 (Work).

(14) The Village of Pt. Hope

For purposes of this Agreement, the individuals to contact for the Village of Pt.
Hope will be: RAY KOONUK, SR. at (907) 368-2330 (Work), 368-2332 (Fax),
ray.koonuk@tikigag.org (E-mail); CHESTER FRANKSON, SR. at (907) 368-2054
(Home).

(15) The Village of Pt. Lay

For purposes of this Agreement, the individuals to contact for the Village of Pt.
Lay will be: JULIUS REXFORD (907) 833-4592 (Home), (907) 833-2214 (Work), (907)
833-2320 (Fax), THOMAS NUKAPIAK (907) 833-6467 (Home), (907) 833-3838

(16) The AEWC
For purposes of this Agreement, the individuals to contact for the AEWC shall be:

HARRY BROWER, JR. at (907) 852-0350 (Work) and JANICE MEADOWS at (907)
852-2392.
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SECTION 207. SUBSISTENCE WHALE HUNTING BOATS.

The following is a list of the number of boats each of the Subsistence Participants
plan to use:

(1) Boats Owned/Used by Whaling Captains of Nuigsut (NWCA)

The subsistence whaling crews of the Village of Nuigsut plan to use (12)
twelve boats for subsistence whale hunting during the late summer and fall of
2010.

(2) Boats Owned/Used by Whaling Captains of Kaktovik (KWCA)

The subsistence whaling crews of the Village of Kaktovik plan to use (8)
eight boats for subsistence whale hunting during the late summer and fall of
2010.

3) Boats Owned/Used by Whaling Captains of Barrow (BWCA)

The subsistence whaling crews of the Village of Barrow plan to use (40)
forty boats for subsistence whale hunting during the late summer and fall of
2010.

(4) Boats Owned/Used by Whaling Captains of Wainwright (WWCA)

The subsistence whaling crews of the Village of Wainwright plan to use (4)
four boats for subsistence whale hunting during the fall of 2010.

(5) Boats Owned/Used by Whaling Captains of Pt. Hope (Pt. HWCA)

The subsistence whaling crews of the Village of Pt. Hope plan to use (10)
ten boats for subsistence whale hunting during the late fall of 2010.

(6) Boats Owned/Used by Whaling Captains of Pt. Lay (Pt. LWCA)

The subsistence whaling crews of the Village of Pt. Lay plan to use (4)
four boats for subsistence whale hunting during the fall of 2010.

If any additional boats are put in use by subsistence whaling crews, the industry
Participants will be notified promptly through the Com-Center.
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TITLE Il - BARGE AND TRANSIT VESSEL OPERATIONS

SECTION 301. IN GENERAL.

A Participant may employ barges or transit vessels to transport materials through
the Beaufort Sea or Chukchi Sea during the term of this Agreement. Any Industry
Participant who employs a barge or transit vessel to transport materials through the
Beaufort Sea or Chukchi Sea during the term of this Agreement shall require the barge
or transit vessel operator to comply with Sections 201 and 302 of this Agreement while
providing services to that Industry Participant.

SECTION 302. BARGE AND TRANSIT VESSEL OPERATIONS.

(@) Reporting Positions for Barge or Transit Vessels Owned or Operated by
industry Participants.

(1)  All barge or transit vessels shall report to the appropriate Com-Center at
least once every six hours commencing with a call at approximately 06:00 hours.
Each call shall report the following information:

(A) Barge or transit vessel name, operator of vessel, charter or owner
of vessel, and the project or entity the vessel is transporting materials for.

(B) Barge or transit vessel location, speed, and direction.

(C) Plans for barge or transit vessel movement between the time of the
call and the time of the next call. The final call of the day shall include a
statement of the barge or transit vessel’'s general area of expected
operations for the following day, if known at that time.

EXAMPLE: This is the Arctic Endeavor, operated by for
in the Chukchi Sea. We arecurrentlyat  *  north __ *
west, proceeding SE at knots. We will proceed on this course for

hours and will report location and direction at that time.

(2) The appropriate Com-Center also shall be notified if there is any
significant change in plans, such as an unannounced start-up of operations or
significant deviations from announced course, and such Com-Center shall notify
all whalers of such changes. A call to the appropriate Com-Center shall be made
regarding any unsafe or unanticipated ice conditions.

24



DRAFT 2— February 13, 2010
Changes to 2009 Final CAA and Addendum are highlighted and underlined. Changes
to Draft 1A of the 2010 CAA are shown in blue.

(b)

Operator Duties.

All barge and transit vessel operators are responsible for the following

requirements.

(c)

(d)

(2) Monitoring VHF Channel 16. All barge and transit vessel operators shall
monitor marine VHF Channel 16 at all times.

(2)  Avoidance of Whale Hunting Crews and Areas. It is the responsibility of
each Industry Participant and barge or transit vessel operator to determine the
positions of their barge or transit vessels and to exercise due care in avoiding
any areas where subsistence whale hunting is active.

(3)  Vessel-to-Vessel Communication. After any barge or transit vessel owned
or operated by any Industry Participant has been informed of or has determined
the location of subsistence whale hunting boats in its vicinity, the Marine Mammal
Observer / Inupiat Communicator shall contact those boats in order to coordinate
movement and take necessary avoidance precautions.

Routing Barges and Transit Vessels.

(1)  All barge and transit vessel routes shall be planned so as to minimize any
potential conflict with bowhead whales or subsistence whaling activities. All
barges and transit vessels shall avoid areas of active or anticipated whaling
activity, as reported pursuant to Section 202.

(2) Beaufort Sea. Vessels transiting east of Bullet Point to the Canadian
border should remain at least five (5) miles offshore during transit along the
coast, provided ice and sea conditions allow.

3) Chukchi Sea. Vessels should remain as far offshore as weather and ice
conditions allow, and at all times at least five (5) miles offshore during transit.

Vessel Speeds.

Barges and transit vessels shall be operated at speeds necessary to ensure no

physical contact with whales occurs, and to make any other potential conflicts with
bowhead whales or whalers unlikely. Vessel speeds shall be less than 10 knots in the
proximity of feeding whales or whale aggregations.
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(e)

Vessels Operating in Proximity of Migrating Bowhead Whales.

If any barge or transit vessel inadvertently approaches within 1.6 kilometers (1

mile) of observed bowhead whales, except when providing emergency assistance to
whalers or in other emergency situations, the vessel operator will take reasonable
precautions to avoid potential interaction with the bowhead whales by taking one or
more of the following actions, as appropriate:

(f)

(2) reducing vessel speed to less than 5 knots within 900 feet of the whale(s);
(2)  steering around the whale(s) if possible;

(3) operating the vessel(s) in such a way as to avoid separating members of a
group of whales from other members of the group;

(4) operating the vessel(s) to avoid causing a whale to make multiple changes
in direction; and

(5) checking the waters immediately adjacent to the vessel(s) to ensure that
no whales will be injured when the propellers are engaged.

Sound Signature and Marine Mammal Sighting Data.

Industry Participants whose operations are limited exclusively to barge or vessel

traffic will submit to the AEWC and NSB DWM sound signature data for each vessel
over 5 net tons they are using and all marine mammal sighting data.
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TITLE IV — VESSELS, TESTING, AND MONITORING

SECTION 401. INDUSTRY PARTICIPANT VESSELS AND EQUIPMENT.
€)) List of Vessels and Equipment Required.

Each Industry Participant engaged in oil and gas operations shall provide a list
identifying all vessels or other equipment (including but not limited to boats, barges,
aircraft, or similar craft) that are owned and/or operated by, or that are under contract to
the Industry Participants, for use in the Beaufort Sea or Chukchi Sea for oil and gas
operations or for implementation of such Industry Participant’s monitoring plan. Vessels
and equipment used for oil and gas operations shall be listed in Attachment Il, and
vessels and equipment used for monitoring plans shall be listed in Attachment IIl.

(b)  Only Listed Vessels and Equipment May Be Used.

(2) NONE OF THE INDUSTRY PARTICIPANTS INTENDS TO OPERATE
ANY VESSEL OR EQUIPMENT NOT IDENTIFIED IN THE LISTS REQUIRED
UNDER SUBSECTION (a) DURING THE TERM OF THIS AGREEMENT.

(2) Notwithstanding paragraph 1, if any Industry Participant decides to use
different vessels or equipment or additional vessels or equipment, such vessels
and equipment shall be used only for purposes identified in Attachments Il or Ill;
and the AEWC and the whaling captains of Nuigsut, Kaktovik, Barrow,
Wainwright, Pt. Hope, and Pt. Lay shall be notified promptly through the
appropriate Com-Center, as identified in Section 203 of this Agreement, and in
writing, of their identity and their intended use, including location of use.
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SECTION 402. SOUND SIGNATURE TESTS.

(@)

(b)

Sound Source Verification Testing.

(1) Geophysical Equipment. For purposes of obtaining a sound signature
for Industry Participants’ geophysical equipment, the Industry Participants shall
have initiated a test of all geophysical equipment within 72 hours of initiating or
having initiated operations in the Beaufort Sea or Chukchi Sea. Such tests shall
be conducted as set forth in section 402(b).

(2) Vessels. Industry Participants will conduct a sound source verification test
for all vessels used for geophysical operations. Each participant shall establish a
sound source verification range or industry participants may participate jointly in
establishing a range for the Chukchi Sea and Beaufort Sea, or both. A separate
range shall be used for the Chukchi Sea and Beaufort Sea, and vessels shall use
the appropriate range for each sea in which they operate. For testing each
vessel shall proceed through the range and record information on the date, time,
vessel speed, vessel route, vessel load, weather conditions, and equipment
operating on the vessel (all noise generating equipment on the vessel, other than
geophysical equipment subject to separate testing under paragraph (1), shall be
in operation while the vessel is proceeding through the range). The range should
be established near a location where details on wind speed and direction are
reqularly monitored and archived.

Mutual Agreement on Site for Testing; Advance Notice Required.

(2) In General. Each geophysical equipment sound signature test shall be
conducted at a site mutually agreed upon by the Industry Participant conducting
such test and the AEWC. Each Industry Participant conducting such sound
signature test(s) will make a good faith effort to provide three (3) weeks advance
notice to the AEWC and the NSB DWM of its intent to perform each test.

(2) Beaufort Sea Testing. For geophysical equipment sound signature tests
conducted in the Beaufort Sea, the Industry Participant conducting such tests
shall provide transportation for an appropriate number of representatives from:
the AEWC, the whaling captains of the Villages of Barrow, Nuigsut, and Kaktovik,
and the NSB DWM to observe the sound signature tests.
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(c)

(3) Chukchi Sea Testing. For geophysical equipment sound signature tests
conducted on vessels to be used in the Chukchi Sea, the Industry Participant(s)
conducting such tests shall provide transportation for an appropriate number of
representatives from: the AEWC, the whaling captains of the Villages of Barrow,
Wainwright, Pt. Lay, and Pt. Hope, and the NSB DWM to observe the sound
signature tests.

Sound Signature Data to be Made Available.

(1)  Within seven (7) days of completing the sound signature field tests for
geophysical equipment and within 30 days of the end of the operating season for
sound source verification ranges, each Industry Participant and/or its contractor
conducting such test(s) will make all data collected during the sound signature
test(s) available upon request to the AEWC and the NSB DWM and will provide
the AEWC and the NSB DWM the preliminary analysis of that data, as well as
any other sound signature data that is available and that the AEWC, the NSB
DWM, and the Industry Participant agree is relevant to understanding the
potential noise impacts of the proposed operations to migrating bowhead whales
or other affected marine mammals.

(2)  Once completed the final data analysis will be provided to the AEWC and
the NSB DWM upon request. Final data from sound source verification ranges
shall be provided to the NSB DWM and the AEWC no later than December 31,
2010.

(3)  Any Industry Participant who prepares a model of the sound signature of
its vessels and operations, whether before or after the Sound Signature Test, will
provide copies of those models and any related analysis to the AEWC and the
NSB DWM upon request.

SECTION 403. MONITORING PLANS.

(@)

Monitoring Plan Required.

(2) Each Industry Participant agrees to prepare and implement a noise impact
monitoring plan to collect data designed to determine the effects of its oil and gas
operations on fall migrating bowhead whales and other affected marine
mammals.

(2) The Monitoring Plans shall be designed in cooperation with the AEWC,
the NSB DWM, NOAA Fisheries, the U.S. Minerals Management Service, and
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any other entities or individuals designated by one of these organizations.
(b) Beaufort Sea Monitoring Plans.

In the Beaufort Sea, the monitoring plans shall include an investigation of noise
effects on fall migrating bowhead whales as they travel past the noise source, with
special attention to changes in calling behavior, deflection from the normal migratory
path, where deflection occurs, and the duration of the deflection.

(c) Chukchi Sea Monitoring Plans.

In the Chukchi Sea, the monitoring plans should focus on the identity, timing,
location, and numbers of marine mammals and their behavioral responses to the noise
source. The monitoring plans will place emphasis on understanding impacts from
industrial sounds on marine mammals.

(d) Use of Prior Information and Peer Review Required.

(2) Prior impact study results shall be incorporated into the monitoring plans
prepared by each Industry Participant.

(2) Each monitoring plan shall be subject to peer review by stakeholders at
the 2010 Open Water Season Peer Review Meeting, convened by NOAA
Fisheries. Draft plans will be submitted to the NSB DWM and AEWC by March
1. 2010. Peer review and acceptance of each monitoring plan through this
process shall be completed prior to the commencement of each Industry
Participants’ 2010 operations in the Beaufort Sea or Chukchi Sea.

(e) Raw Data, Communication, and Summary Required.
Q) Each Industry Participant conducting site-specific monitoring will:

(A) make raw data, including datasheets, field notes, and electronic
data, available to the NSB DWM at the end of the season.

(B) permit and encourage open communications among their
contractors and the AEWC and NSB DWM.
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(2) Each Industry Participant will submit a summary of monitoring plan results
and progress to the AEWC and NSB DWM every two weeks during the operating
season.

SECTION 404. CUMULATIVE NOISE IMPACTS STUDY.

Each Industry Participant further agrees to provide its monitoring plan and sound
signature data, for use in a cumulative effects analysis of the multiple sound sources
and their possible relationship to any observed changes in marine mammal behavior, to
be undertaken pursuant to a Cumulative Noise Impacts Study.

The study design for the Cumulative Impacts Study shall be developed through a
Cumulative Impacts Workshop to be organized by the North Slope Borough in the
winter of 2009/2010. The results of this workshop will be presented at the 2010 Open
Water Meeting.

TITLE V — AVOIDING CONFLICTS DURING THE OPEN
WATER SEASON

Industry Participants are reminded that Sections 101(a)(5)(A) and (D) of the
Marine Mammal Protection Act provide, among other things, that the Secretary can
authorize the incidental taking of small numbers of marine mammals of a species or
population stock if the Secretary finds, among other things, that the total of such takings
during the authorized period will not have an unmitigable adverse impact on the
availability of such species or stock for taking for subsistence uses.

The following Operating Guidelines apply in the Beaufort Sea and Chukchi Sea,
except as otherwise specified and in all cases with due regard to environmental
conditions and operational safety. These Operating Guidelines are in addition to any
permit restrictions or stipulations imposed by the applicable governmental agencies.
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SECTION 501. GENERAL PROVISIONS FOR AVOIDING INTERFERENCE WITH

(@)

(b)

(c)

BOWHEAD WHALES OR SUBSISTENCE WHALE HUNTING
ACTIVITIES.

Routing Vessels and Aircraft.

(1)  Allvessel and aircraft routes shall be planned so as to minimize any
potential conflict with bowhead whales or subsistence whaling activities. All
vessels shall avoid areas of active or anticipated whaling activity (as reported
pursuant to Section 202).

(2) Beaufort Sea. Vessels transiting east of Bullen Point to the Canadian
border should remain at least five (5) miles offshore during transit along the
coast, provided ice and sea conditions allow.

3) Chukchi Sea. Vessels should remain as far offshore as weather and ice
conditions allow, and at all times at least five (5) miles offshore during transit.

Aircraft Altitude Floor and Flight Path.

(1) AIRCRAFT SHALL NOT OPERATE BELOW 1500 FEET unless the
aircraft is engaged in marine mammal monitoring, approaching, landing or taking
off, or unless engaged in providing assistance to a whaler or in poor weather
(low ceilings) or any other emergency situations. Aircraft engaged in marine
mammal monitoring shall not operate below 1500 feet in areas of active whaling;
such areas to be identified through communications with the Com-Centers.

(2) Except for airplanes engaged in marine mammal monitoring, aircraft shall
use a flight path that keeps the aircraft at least five (5) miles inland until the
aircraft is directly south of its offshore destination, then at that point it shall fly
directly north to its destination.

Vessel Speeds.

Vessels shall be operated at speeds necessary to ensure no physical contact

with whales occurs, and to make any other potential conflicts with bowhead whales or
whalers unlikely. Vessel speeds shall be less than 10 knots in the proximity of feeding
whales or whale aggregations.
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(d)  Vessels Operating in Proximity of Migrating Bowhead Whales.

If any vessel inadvertently approaches within 1.6 kilometers (1 mile) of observed
bowhead whales, except when providing emergency assistance to whalers or in other
emergency situations, the vessel operator will take reasonable precautions to avoid
potential interaction with the bowhead whales by taking one or more of the following
actions, as appropriate:

(2) reducing vessel speed to less than 5 knots within 900 feet of the whale(s);
(2)  steering around the whale(s) if possible;

(3) operating the vessel(s) in such a way as to avoid separating members of a
group of whales from other members of the group;

(4) operating the vessel(s) to avoid causing a whale to make multiple changes
in direction; and

(5) checking the waters immediately adjacent to the vessel(s) to ensure that
no whales will be injured when the propellers are engaged.

SECTION 502. GEOPHYSICAL ACTIVITY LIMITATIONS.

The following operating limitations are to be observed and the operations are to
be accompanied by a monitoring plan as set forth in Section 403 and Attachment Il of
this Agreement. The Industry Participants conducting geophysical activity operations
agree to coordinate the timing and location of such operations so as to reduce, by the
greatest extent reasonably possible, the level of noise energy entering the water from
such operations at any given time and at any given location.
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@ Limitations on Geophysical Activity in the Beaufort Sea.

All geophysical activity in the Beaufort Sea shall be conducted in accordance
with the terms set forth below.

(1) Kaktovik: No geophysical activity from the Canadian Border to the
Canning River (146 deg. 4 min. W) from 25 August to close of the fall bowhead
whale hunt in Kaktovik and Nuigsut.*  From August 10 to August 25, Industry
Participants will communicate and collaborate with AEWC on any planned vessel
movement in and around Kaktovik and Cross Island to avoid impacts to whale

hunt.
(2) Nuigsut:
A. Pt. Storkerson(~148 deg. 42 min. W) to Thetis Island (~150 deg.
10.2 min. W).
0] Inside the Barrier Islands: No geophysical activity prior to

August 5. Geophysical activity is allowed from August 5 until
completion of operations?

(i).  Outside the Barrier Islands: No geophysical activity from
August 25 to close of fall bowhead whale hunting in Nuigsut.
Geophysical activity is allowed at all other times.

b. Canning River (~146 deg. 4 min. W) to Pt. Storkerson (~148 deg.
42 min. W): No geophysical activity from August 25 to the close of
bowhead whale subsistence hunting in Nuigsut.

3) Barrow: No geophysical activity from Pitt Point on the east side of
Smith Bay (~152 deg. 15 min. W) to a location about half way between Barrow
and Peard Bay (~157 deg. 20 min. W) from September 15 to the close of the fall
bowhead whale hunt in Barrow.

1 The bowhead whale subsistence hunt will be considered closed for a

particular village when the village Whaling Captains’ Association declares the hunt
ended or the village quota has been exhausted (as announced by the village Whaling
Captains’ Association or the AEWC), whichever occurs earlier.

2 Geophysical activity allowed in this area after August 25 shall include a
source array of no more than 12 air guns, a source layout no greater than 8 m x 6 m,
and a single source volume no greater than 880 in>.
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(b) Limitations on Geophysical Activity in the Chukchi Sea.

All geophysical activity in the Chukchi Sea shall be conducted in accordance with
the terms set forth below.

(1) Bedinning September 15, and ending with the close of the fall bowhead
whale hunt,® if Wainwright, Pt. Lay, or Pt. Hope intend to whale, no more than
two geophysical activities employing air guns will occur at any one time in the
Chukchi Sea and air guns will not be used within 30 miles of any point along the
Chukchi Sea. Industry Participants will contact the whaling captains’
associations of each of those villages to determine if a village is attempting to
whale and will notify the AEWC of any response.

(2) Safe harbor will be at sites selected by the Industry Participants and the
AEWC. Safe harbor sites will be agreed upon no later than March 1 and shall be
listed in Attachment IV.

3) Any vessel operating within 60 miles of the Chukchi Sea coast will follow
the communications procedures set forth in Title Il of this Agreement. All vessels
will adhere to the conflict avoidance measures set forth in Section 501 of this
Agreement.

4) If a dispute should arise, the resolution process set forth in Section 106 of
this Agreement shall apply.

3 The bowhead whale subsistence hunt will be considered closed when

village Whaling Captains’ Associations of Wainwright, Pt. Lay, and Pt. Hope have each
declared that (A) they do not intend to hunt, (B) their village hunt has ended, or (C) the
village quota has been exhausted (as announced by the village Whaling Captains’
Association or the AEWC), whichever occurs earlier.
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SECTION 503. DRILLING AND PRODUCTION.

The following operating limitations are to be observed and the operations are to
be accompanied by a Monitoring Plan as set forth in Section 403 and Attachment Il of
this Agreement.

(@) Agreement to Jointly Propose Discharge Standards to the EPA.

The Participants agree to jointly develop and submit comments to the
Environmental Protection Agency in support of applying to the Beaufort Sea and
Chukchi Sea the discharge standards applicable to the Arctic waters off Norway.

(b) Sampling of Drilling Mud and Cuttings.

For all drilling operations, whether for exploration, development, or production, in
the Beaufort Sea or Chukchi Sea habitat of the bowhead whale, the operator shall
cooperate with the AEWC and North Slope Borough in the design and implementation
of a program to monitor all discharged materials and impacts to migratory resources
from any materials that might be discharged into the marine environment.

(c) Monitoring of Gray Water, Black Water, and Heated Water.

For all exploratory drilling operations in the Beaufort Sea or Chukchi Sea habitat
of the bowhead whale, the operator shall cooperate with the AEWC and North Slope
Borough in the design and implementation of a program to monitor the composition or
temperature and the fate of all discharged materials and impacts to migratory resources
from any materials dumped into the marine environment o assess the impacts of such
discharges on water quality, the benthic environment, and prey species.

(d) Drilling Operations in the Beaufort Sea East of Cross Island.

No drilling equipment or related vessels shall be onsite at any offshore drilling
location east of Cross Island from 25 August until the close of the bowhead whale hunt
in Nuigsut and Kaktovik. However, such equipment may remain within the Beaufort Sea
in the vicinity of 71 degrees 25 minutes N and 146 degrees 4 minutes W., or at the
edge of the Arctic ice pack, whichever is closer to shore.
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(e) Drilling Operations in the Beaufort Sea West of Cross Island.

No drilling equipment or related vessels shall be moved onsite at any location
outside the barrier islands west of Cross Island until the close of the bowhead whale
hunt in Barrow.

H Oil Spill Mitigation.

Unless otherwise agreed with the AEWC, Industry Participants engaged in oil
production or in drilling operations in the Beaufort Sea or Chukchi Sea agree to adhere
to the AEWC/NSB/Inupiat Community of the Arctic Slope oil spill contingency
agreement.

SECTION 504. SHORE-BASED SERVICE AND SUPPLY AREAS.

Shore-based service and supply areas used by Industry Participants shall be
located and operated so as to ensure compliance with the terms of this Agreement.
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TITLE VI - PARTICIPANTS

This Agreement shall be binding and effective when signed by the duly authorized
representatives of the Participants. Signatures may be by facsimile on separate pages.

Harry Brower Ray Koonuk
Chairman, AEWC AEWC Commissioner for Pt. Hope
AEWC Commissioner for Barrow Dated:
Dated:
Julius Rexford Joe Kaleak
AEWC Commissioner for Pt. Lay AEWC Commissioner for Kaktovik
Dated: Dated:
Isaac Nukapigak Rossman Peetook
AEWC Commissioner for Nuigsut AEWC Commissioner for Wainwright
Dated: Dated:
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Name:

BP Exploration (Alaska) Inc.

Dated:

Name:
ConocoPhillips Alaska
Dated:

Chuck Robinson
PGS Onshore, Inc.
Dated:

Name:
ION / GX Technology
Dated:

Name:
ENI
Dated:

Name:
Shell Offshore, Inc.
Dated:

Name:
Exxon Mobil Corporation
Dated:

Name:
Pioneer Natural Resources Alaska
Dated:

Name:
Statoil
Dated:
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ATTACHMENT |

LOCAL SEARCH AND RESCUE ORGANIZATIONS - CONTACT PERSONS

(IN EMERGENCIES, ALWAYS DIAL 911)

North Slope Borough
Search and Rescue (Pilots)
Director Hugh Patkotak

Barrow Volunteer
Search and Rescue Station

President Oliver Leavitt
Vice-Pres. Price Brower
Secretary Lucille Adams
Treasurer Eli Solomon

Coordinator
Director Jimmy Nayakik
Director Johnny Adams
Nuigsut Volunteer

Search and Rescue Station

Kaktovik Volunteer
Search and Rescue Station

President Lee Kayotuk
Vice-Pres. Tom Gordon
Secretary Nathan Gordon
Treasurer Don Kayotuk
Fire Chief

Arnold Brower, Jr.

George T. Tagarook 640-6212 WK

852-2822 WK

852-2808 OFS

852-7032 WK 852-7032 Home
852-8633 WK 852-7848 Home
852-0250 Wk 852-7200 Home
852-2808 Wk 852-6261 Home
852-0290 WK 852-5060 Home
852-0200 WK 852-JENS Home
852-0250 WK 852-7724 Home

480-6613 (Fire Hall)

640-6212 (Fire Hall)

640-5893 Wk 640-6213 Home
640-

640-6925

640-2947

640-6728 Home
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Wainwright Volunteer Search and Rescue

President Joe Ahmaogak Jr.  763-2826 Home
Vice President John Hopson, Jr. 763-3464 Home
Secretary Raymond Negovanna 763-2102 Home
Treasurer Ben Ahmaogak, Jr.  763-3030 Home
Director Artic Kittick 763-2534 Home
Director John Akpik Unlisted

Pt. Hope Volunteer Search and Rescue

Coordinator Willard Hunnicutt, Jr. 368-2774 Work
Fire Chief Willard Hunnicutt, Jr. 368-2774 Work (Note: Only contact for
Pt. Hope)

North Slope Borough Disaster Relief Coordinator
Frederick Brower 852-0284 OFS
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VESSELS TO BE USED FOR AND IN SUPPORT OF
INDUSTRY PARTICIPANTS’ OPERATIONS
AS IDENTIFIED IN SECTION 401(b)(1)(B)

[ ALL VESSELS TO BE IDENTIFIED BY COMPANY ]
NOTE:
COPY OF PRESENTATION OF THE INDUSTRY PARTICIPANT ATTACHED

IDENTIFYING VESSELS TO BE USED FOR AND IN SUPPORT OF THE
INDUSTRY PARTICIPANTS’ OPERATIONS.
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ATTACHMENT Il

VESSELS TO BE USED FOR AND IN SUPPORT
OF THE INDUSTRY PARTICIPANTS MONITORING PLANS
AS IDENTIFIED IN SECTION 401(b)(1)(B)

[ ALL VESSELS TO BE IDENTIFIED BY COMPANY ]
NOTE:
COPY OF PRESENTATION OF THE INDUSTRY PARTICIPANT ATTACHED

IDENTIFYING VESSELS TO BE USED FOR AND IN SUPPORT OF THE
INDUSTRY PARTICIPANTS’ MONITORING PLAN.
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SAFE HARBOR
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Richard L. Ranger
’ Senior Policy Advisor

Upstream and Industry Operations

1220 L Street, NW
Washington, DC 20005-4070

USA
Telephone 202-682-8057
Fax 202-682-8426
Cell 202-494-1430
Email rangerr@api.org
. WWw.api.or
April 7,2010 prore

Mr. P. Michael Payne

Chicef, Permits, Conservation and Education Division
Office of Protected Resources, NMFS

1315 East-West Highway

Silver Spring, MD 20190-3225

Re: Comments: Notice of Intent to Prepare an Environmental Impact Statement on the Effects of
Oil and Gas Activities in the Arctic Ocean, RIN 0648—-XU06

Via NMFS Electronic Comment Portal

Dear Mr. Payne:

The American Petroleum Institute (API) is pleased to comment on the National Marine Fisheries Service
(NMFS) Request for Comments on the preparation of an Environmental Impact Statement (EIS) to
analyze the environmental impacts of issuing Incidental Take Authorizations (ITAs) pursuant to the
Marine Mammal Protection Act (MMPA). The purpose of this EIS will be to support the issuance of
ITAs to the oil and gas industry for the taking of marine mammals incidental to offshore exploration
activities in the Chukchi and Beaufort Seas off Alaska. API represents more than 400 member companies
involved in all aspects of the oil and natural gas industry and has a strong interest in the development of
the next offshore leasing program.

API's comments to this scoping process begin with the following premises:

e Global demand for energy will grow and, because existing and developing energy sources will
struggle to keep up with demand, oil and gas resources will be needed for American consumers and
the American economy for decades to come.

e The U.S. has vast oil and gas resources on the Outer Continental Shelf (OCS) that can and must play
a critical role in meeting that future energy demand, in fueling the economy, and providing jobs.
Reliable estimates indicate that a significant portion of these resources may be found in the OCS in
the Chukchi and Beaufort Seas.

e Offshore development can occur in an environmentally responsible way.

e Americans do not have to choose between OCS development or the environment. The oil and gas
industry possesses an unparalleled environmental record on the Outer Continental Shelf and in
challenging cold water and Arctic operating environments, and continues to expand the role of
technology and science in pursuit of environmental stewardship.
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Access to new resource basins remains necessary

Given expected global economic and population growth, energy efficiency improvements alone will not
be enough in the future for the U.S. More total energy will be needed both in the United States and
globally. The U.S. Energy Information Administration (EIA) forecasts U.S. energy demand will grow by
9 percent between 2007 and 2030, with more than half of the energy demand expected to be met by oil
and natural gas, as is the case today. In fact, EIA forecasts oil will continue to account for the largest

share of our energy needs filling 34 percent of total energy demand and 87 percent of our transportation
needs in 2030.

Resource estimates increase as areas are developed. For instance in the Gulf of Mexico, MMS estimates
have increased over 200% since 1980. An accurate resource estimate is difficult until the industry starts
developing an area. Companies do recognize the importance of continuing to explore for and develop
known resource rich areas such as the Gulf of Mexico. The oil and gas industry stands ready to
investment in these traditional resource basins. In fact, the lease sales held by the federal government in
2008 for the Chukchi Sea and Central and the Western Gulf of Mexico garnered over $7 billion in bonus
bids — including $2.662 million in bids for the still lightly explored Chukchi Sea. The value represented in
these bonus bids demonstrates that when given the opportunity industry will continue to invest in the
search for new American energy resources where it makes economic sense. Without additional
investments in traditional oil and gas regions, and access to new promising regions like the Alaskan Outer
Continental Shelf, our domestic supplies will decline and our dependency on foreign oil will increase.

Our nation’s long term energy security will depend upon diversity of sources of supply. It is important to
remember that U.S. domestic production is mostly made up of modest amounts from hundreds of
thousands of wells in thousands of oil and gas fields, both onshore and offshore. With the exception of a
few very large fields discovered many decades ago, all of our current production comes from fields that
can be characterized as only a few weeks or months of supply. Thus, each discovery makes a
proportional contribution to supplies over 10, 20, or in some cases, 50 or more years. The U.S. needs a
constant supply of new discoveries to replace declining production from existing and end-of-life wells to
meet our nation’s growing demand for energy. Otherwise production will eventually fall, creating a
potential supply/demand imbalance that could have adverse impacts on imports and prices for American
businesses, consumers and homeowners.

Policymakers intended the OCS to provide energy supplies.

The Outer Continental Shelf Lands Act (OCSLA) explicitly recognizes the importance of OCS oil and
natural gas production. The OCSLA declares that it is “...the policy of the United States that...the Quter
Continental Shelf'is a vital national resource reserve held by the Federal Government for the public,
which should be made available for expeditious and orderly development, subject to environmental
safeguards, in a manner which is consistent with the maintenance of competition and other national
needs.” Further, the 1978 amendments to the OCSLA found that “... increasing reliance on imported oil
is not inevitable, but is rather subject to significant reduction by increasing the development of domestic
sources of energy supplies...”
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The oil and natural gas industry plays an important role in the U.S. economy and in states well beyond
traditional oil and gas-producing regions. For instance in its study entitled, “The Economic Impacts of
the Oil and Natural Gas Industry on the U.S. Economy: Employment, Labor Income and Value Added.”
PricewaterhouseCoopers found the economic impact of the oil and natural gas industry reaches all 50
states and the District of Columbia. The industry supports more than 9 million American jobs and makes
a total value-added contribution to the national economy of more than $1 trillion, or 7.5 percent of the
U.S. gross domestic product, in 2007, the most recent year for which data was available.’

If recent events have taught us anything, it is that our nation must develop energy supplies right here in
America. Oil and natural gas will be an essential part of this nation’s energy future for decades to come.
For too many years important resources have been purposefully placed off limits to oil and gas
exploration and development. OCS exploration and development enhances our economy by providing
needed domestic energy, creating jobs and generating local, state and federal revenue.

The federal OCS is home to huge, untapped resources of oil and natural gas that are crucial to keeping our
economy and our country going strong. Currently in the United States., approximately 25 percent of
crude oil and 15 percent of natural gas production comes from offshore areas.

The inventory provisions of the Energy Policy Act of 2005 should be implemented.

A key provision of the Energy Policy Act calls for a resource assessment of all OCS areas. Debate over
the proper role of OCS lands has been hampered by the lack of the most up-to-date information about
energy resources contained in areas currently oftf-limits. For example, assessments of areas that have been
off limits for a decade or more—the Atlantic and Pacific coasts and portions of the Eastern Gulf—reflect
old data. Conducting seismic surveys would provide MMS with accurate multi-dimensional images that
would help predict where resources lie and help inform the American public as to the scope of these
resources.

Seismic surveys can be conducted in an environmentally safe manner. Scientific research has not shown
that seismic activities harm marine mammals. In its 2004 report, “Marine Mammal Populations and
Ocean Noise — Determining when Noise Causes Biologically Significant Effects,” the National Research
Council concluded that “no scientific studies have conclusively demonstrated a link between exposure to
sound and adverse effects on a marine mammal population.” Additionally, MMS has implemented
general instructions, including mitigation measures in the deepwater Gulf of Mexico, to minimize any
possible effects of seismic surveys on marine species.

Area there specific areas/subareas that should be excluded because they are particularly sensitive?

API believes that it is vitally important that decisions on areas to be included or withheld from lease sales
should be based on peer-reviewed science, objective assessment of risk, and public discussion. It is our

1 “The Economic Impacts of the Oil and Natural Gas Industry on the U.S. Economy: Employment, Labor Income and Value Added”,
PricewaterhouseCoopers, September 8, 2009.
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position that the present restriction on the ‘polynya’ area nearest to the Alaskan shoreline is sufficient to
achieve a compromise for protection of marine life of concern inhabiting the Beaufort and Chukchi Seas.
Through stipulations on leases it issues, MMS currently has the authority to protect already designated
sensitive areas and the ability to designate such as “no activity zones™ in order to provide further
protection. For areas not already designated as sensitive, API and its member companies support a full
and open public process and science-based selection criteria before any areas are removed from leasing
consideration.

Current resource estimates may understate OCS supply potential.

The undiscovered federal OCS resources that could be recovered with today’s sophisticated technology
are estimated to be 420 tcf of natural gas and 77 billion barrels of 0il. These numbers are equivalent to
the oil resources of Canada and Mexico combined and almost three times the natural gas resources of
these two countries. In the Alaskan OCS, current estimates forecast additional resources of 122 tcf of
natural gas and 25 billion barrels of oil, or some 29 percent of the natural gas resource endowment and
32.4 percent of the crude oil resource endowment on the entirety of the OCS. The importance of these
undiscovered resources in the Alaska region cannot be overlooked in light of today’s tight supply/demand
balance.

These estimates may be conservative since the areas are largely unexplored and the estimates have not
benefited from the use of new seismic and computer modeling technology. Generally, the more an area is
explored, the more its resource estimates increase. For example, between 1995 and 2003, U.S.
Geological Survey estimates of oil resources in the Central and Western Gulf of Mexico increased by
over 400% (6.32 billion barrels to 33.39 billion barrels) while natural gas resource estimates in the area
more than doubled (88.1 Tcf to 180.2 Tef). Additionally, discoveries in the eastern portion of the Central
Planning Area and in the small portion of the Salel81 area leased since 2001, indicate that additional
recoverable resources should extend well into other portions of the Eastern Gulf.

The oil and natural gas industry is a business that involves a long lead time for bringing projects to
production. In a great many cases, today's production is a result of tremendous technological
developments, and it results from investments made several years ago. Natural gas is being produced
from subsurface formations thought impracticable or impossible to produce fifteen or twenty years ago
because tiny pore spaces in the formation rock prevented the gas from flowing into the wells. Natural gas
and oil are being produced from formations in the Gulf of Mexico once thought to be too far offshore, or
too deep to be developed. Natural gas is now being produced from coal beds and seams in several regions
of the country using technology that did not exist a generation ago. In other cases, successful new
development of resources that have been known about, like North Dakota’s Bakken Shale, has resulted
from analysis of geologic data on a decades-old producing area, identification of untapped resources, and
application of the new drilling and completion technology necessary to exploit them.

Today's investments will be necessary to produce oil and natural gas several years from now. Invest today
in new agricultural technologies, get higher yields in several years. Invest today in medical technology
research, produce a life saving product several years from now. Invest in development of fuel efficient
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vehicles, have affordable fuel efficient vehicles several years from now. Likewise, our nation must invest
in our own domestic oil and natural gas supplies so that we have them several years from now. Energy
solutions are long-term. We will continue to rely on oil and natural gas in the long-term, so we need to
make decisions now that provide us with the resource in the long-term.

Potential Alaskan OCS Resources Are an Important Element of the U.S. Supply Picture

As noted, Alaska’s OCS has world-class oil and gas potential, holding an estimated 25 billion barrels of
oil and 122 trillion cubic feet of natural gas. Exploring for oil and gas offshore Alaska is not new. A total
of 30 wells have been drilled in the Beaufort Sea and five wells drilled in the Chukchi Sea. Although
some discoveries of oil and natural gas were made, development of these discoveries was not
economically viable at that time. Since 2005, the federal government has held several OCS lease sales in
Alaska, and bonus payments to the federal treasury have exceeded $3 billion for ten-year leases in the
Beaufort and Chukchi Seas. Companies acquiring those leases have painstakingly prepared
environmentally responsible plans of exploration and have invested hundreds of millions of dollars in
equipment, support vessels, baseline studies and workforce training. Yet, to date not a single exploration
well has been drilled in these leases, due in large part to permitting delays and litigation.

Environmental Analyses

API strongly encourages the NMFS to conduct environmental analyses for all planning areas. For those
areas which already have existing work done, we recommend a tiered approach to supplement that work.
This is important because when companies make investments or bids on leases, it may take years to
develop those leases once acquired. In addition, in many instances, it takes years of prior investment and
analysis of an area before leases are identified to bid on. Long term business decisions are made on the
assumption that leases will be available, permits will be issued and oil and gas exploration and
development will be allowed to occur. In addition, API questions why the scope of the planned EIS is
described as being limited to the issuance of incidental take authorizations for seismic surveys and
exploration drilling. The notice does not mention other activities such as construction associated with
offshore oil and gas development in the event resources are discovered through the exploration activities
the notice discusses. Reasonably foreseeable types of offshore development activities have been described
in connection with USFWS development of regulations for the issuance of ITAs for the polar bear and the
walrus. API requests that the scope of the EIS extend to cover such reasonably foreseeable activities as
winter season drilling from bottom-founded structures in shallower waters of the OCS, construction,
facility installation and the laying of gathering lines and pipelines.

Oil Spill Prevention and Preparedness

Technology has allowed the offshore oil and natural gas industry to explore safely while protecting our
oceans. Industry has developed specialized equipment, such as blowout preventers and subsurface safety
valves to safeguard the ocean. Industry standards are designed to ensure that both the design of the
platform and the equipment protect the ocean waters.
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Industry’s performance during Hurricanes Katrina and Rita in 2005 demonstrated the environmental
protection built into offshore operations. MMS estimates during this time period that 3,050 of the 4,000
Gulf platforms and 22,000 of the 33,000 miles of pipelines were in the direct paths of the storms. Even
though about 115 platforms were destroyed and over 50 others were damaged, there was no loss of life
and no significant oil spills from industry’s OCS facilities. In fact, design standards were further
strengthened by industry following these two hurricanes to further attest to industry’s commitment to
offshore safety and oil spill prevention.

Spill prevention is the key to the protection of the ocean and marine environment. Well planning and
engineering, drilling practices and standards, the design of offshore rigs and other facilities, and the
training of personnel all play a critical role in achieving prevention of oil spills. Over the years the ability
to monitor and measure temperatures, pressures and other conditions occurring downhole where the drill
bit is advancing has been another area of continuous improvement in engineering, technology and
operational performance. Today around the world, drilling engineers on site use sophisticated
instrumentation to observe well conditions on a real time basis. Drilling engineers and operations
professionals on the rigs are in constant communication with supporting shore-based teams of engineers
and technicians who provide insights and experience from other drilling situations to help address
situations that may be encountered.

Alaska Clean Seas (ACS) has conducted numerous training exercises over the last several years in broken
ice conditions. The ACS Technical Manual, which is available on their web site at
www.alaskacleanseas.org , provides numerous tactics that can be used in ice conditions. The under ice
response tactics have been utilized in actual spill events. The events were small and in inland lakes. ACS
has also conducted numerous projects with In-Situ burning for use in broken ice conditions and viscous
oil pumping. Most of these reports are located on the MMS web site.

Marine Mammals

API strongly encourages NMFS to carry out a balanced and objective review of scientifically sound and
peer-reviewed literature that examine the effects from oil and gas operations in the marine environment
on marine mammals that inhabit that environment. The EIS to be prepared should avoid speculation about
potential effects, and should describe effects with reference to documented incidents or scientific or
technical reports, and risk-based analysis. In particular, any determinations reached in the EIS as to the
criteria for a recommended exclusion zones for seismic operations in the marine environment should be
scientifically supportable with reference to peer-reviewed findings in the literature. The document should
also examine the evidence in the literature showing seismic has not affected the heath or reproductive
fitness of marine mammal populations. While numerous subjects remain for additional scientific research
on marine mammal populations, the studies to date are very consistent in their conclusions on this topic.
The EIS should consider the weight of evidence from over 50 years of offshore exploration monitoring
that indicates that routine seismic surveys do not result in population-level impacts for any marine
mammal species. With the application of risk-based mitigation measures, seismic surveys have, and will
continue to be undertaken with little or no impact to marine mammals and to marine life in general.
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The EIS should summarize or describe the content of mitigation measures, lease operations requirements
set forth in NTL’s, and explain their implications for operational compliance by MMS lessees and
operators. Marine seismic exploration is carefully regulated by the federal government and managed by
the operator to avoid causing marine mammals to change their behavior in ways that might be harmful.
Regulations require operators to:

e Have trained marine mammal observers onboard to watch for mammals

e  When starting, use a ramp-up procedure to gradually increase the sound level being produced, which
allows animals to leave the area if the sound is uncomfortable

e Stop any operations if a marine mammal is likely to enter a “safety zone™ around the operation and
wait to restart operations until the zone is all-clear for at least 30 minutes

API recommends that the EIS should also contain, on a region by region basis, a complete compilation of
all biological stipulations, NTL's, and mitigation measures in effect, along with summary information on
whether or not these measures have appeared to work, and whether or not any direct studies have been
conducted to verify their effectiveness. For example, over a 1000 platforms have been removed by use of
explosives under appropriate permits and thus far there is not a single reported incident of marine
mammal injury or death. API recommends that the EIS consider the effectiveness of the many mitigation
measures that are now customary.

In the case of Alaska, there should also be a detailed summation of the Conflict Avoidance Agreement
that is required between industry and the native groups to minimize conflict and impacts on subsistence
hunting activities such as those carried out seasonally for bowhead whales.

Recognizing the Importance of Research

The government has played a leading role in performing scientific studies. Since 1973, federal agencies
have performed more than 5,000 scientific studies on the environmental effects of offshore oil and gas
activities. For example, the National Academy of Sciences has produced three reports focused directly on
environmental science for offshore oil and gas, two with particular focus on Alaska. The Minerals
Management Service’s OCS Environmental Studies Program has spent more than $600 million (more
than §1 billion in inflation adjusted dollars) on scientific studies of offshore oil and gas — about half of
that directed specifically to Alaska. Money is not a perfect measure for the applicability or credibility of
the information, but it provides a metric of effort and breadth that many people will understand.

The industry also has a role to play. Oil and gas companies have worked on major scientific programs that
supplement the research by government agencies. In the last 10 years, the industry has published studies
on the environmental effects of and best management practices for pollution prevention technology,
emissions from offshore platforms that include produced waters, drilling discharges, air emissions, the
effects of sound on marine life that includes whales and fish, weather and oceanographic studies, and
improved design standards for severe weather multi-year acoustic monitoring in both the Chukchi and
Beaufort Seas. In addition, ongoing studies of the Arctic marine environment include: distribution and
ecology of fish species present in Arctic waters; population, distribution, migration patterns and feeding
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and foraging of marine mammals; research into social systems, subsistence uses and traditional
knowledge of the indigenous peoples of the region; and physical oceanography and meteorology. Industry
has supported the development of scientific knowledge about the Arctic and the Arctic marine
environment through sharing of data, long term monitoring projects, collaborative funding, and logistical
assistance to government researchers.

Failure to expand access will affect all Americans.

The US Energy Information Administration (EIA) forecasts that by 2025, demand for oil will increase by
39% and demand for natural gas by 34%. The EIA also estimates that oil and natural gas will provide
nearly two-thirds of the energy consumed in 2025. Diminished access to domestic energy supplies,
particularly in the form of natural gas has already had an impact on a number of important sectors of the
economy. For example,

e More than 2.8 million US manufacturing jobs have been lost since 2000.

e Since 2002, 36% of the US fertilizer industry—which depends on natural gas—has been shut down or
mothballed.

e Farmers paid $6 billion more for energy in 2003 and 2004.

e The US chemical industry’s natural gas costs increased by $10 billion since 2003, with $40 billion in
business lost to overseas competitors who pay far less for natural gas.

e Chemical companies closed 70 facilities in the United States in 2004 and have tagged at least 40 more
for shutdown. Ofthe 120 chemical plants being built around the world with price tags of $1 billion or
more, only one is in the U.S.

The stakes are high, and the cost of restricting or denying access to U.S. energy resources consequential
not just for the nation’s energy supply portfolio, but for the economy as a whole, for federal revenues, and
for jobs. A recently concluded study commissioned by the National Association of Regulatory Utility
Commissioners found that that maintaining traditional energy exploration and production moratoria on
Federal resources onshore and offshore would result in an alternative domestic energy future that
“...significantly alters the cost and availability of domestic oil products and natural gas in all economic
sectors and regions of the country.” According to the study, if moratoria were maintained from 2009-
2030, model projections show that*:

e Cumulative domestic oil and natural gas production would decrease by 21% and 10%, respectively

e The average natural gas price would decrease by 28% and average gasoline price would increase by
8.4%

e The cumulative net present value (NPV) of consumer purchases of electricity and natural gas would
increase by $325 Billion

2 ]. Ratafia-Brown, R. Irby and K. Perry, Analysis of the Social, Economic and Environmental Effects of Maintaining Oil and Gas
Exploration and Production Moratoria on and beneath Federal Lands, Science Applications International Corporation (SAIC) and Gas
Technology Institute (GTI), prepared in coordination with The NARUC Moratoria Study Group, 2010.
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¢ The cumulative national real disposable income would decrease by $1.163 Trillion ($4,000 per
capita)
e The cumulative oil imports from OPEC countries would increase by 4.1 Billion barrels

e The cumulative national payments to OPEC countries would increase by $607 Billion ($295 Billion
NPV)

Every day we delay development of the energy resource endowment on federal OCS lands is another day
that we are depriving Americans of the jobs that can be generated through development. It is another day
that federal, state and local governments go without the enormous revenues oil and natural gas
exploration generates. And it is another day that we watch our energy security erode. The resource
potential available in Alaska is first order world class. Industry’s ability to operate safely and in an
environmentally responsible manner in the Arctic has been demonstrated for five decades. Alaskan oil
and gas operations have been a proving ground for technologies that have steadily reduced both the
footprint and the impacts of exploration and production activities the industry undertakes.

The oil and natural gas industry has proven itself to be a critical partner in the development of Alaska, and
in expanding our knowledge of an Arctic environment that is as fragile as it is remote and challenging.
API encourages timely completion of this EIS.

Thank you for considering these comments. If you need additional information, please contact Richard
Ranger at 202.682.8057.

truly yours,

ichard L. Ranger
Senior Policy Advisor, Upstream



From * jean public <jeanpublic@yahoo.com>
Sent Saturday, February 27, 2010 6:38 pm
To sheyna.wiscom@urscorp.com , Arcticeis.Comments@noaa.gov , americanvoices@mail.house.
info@taxpayer.net , media@cagw.org
Cc info@emagazine.com , info@starmagazine.com , today@nbc.com
Subject public comment on federal register Fw: THE OIL COMPANIES SHOULD BE ENCOURAGING SOl

america does not want oil and gas activities in the beaufort and chukchi sea.

1. you are killing locals who depend on clean water and animals.

2. oil companies have proved they are sloppy and negligent. they let maintenance on a
pipeline go for 17 years until it polluted hundreds of acres. that shows you cannot trust
these sloppy,negligent profiteers in this fragilei area.

3. they will decimate the area. it takes 100 years for this area to recover from an oil spill
4. this is bush crap. we elected obama who needs to stop the bush crap continuing. bush
was the most anti american president we have ever had. he dcimated the middle and
lower economic class for his rich friends and oil buddies.

jean public 8 winterberry court whitehouse station nj 08889

Subject:PUBLIC comment ON FEDERAL REGISTER - THESE PERMITS
SHOULD BE DENIED
Date:Mon, 08 Feb 2010 19:52:53 -0500
From:bk1492@aol.com
T0:ARCTICEIS-COMMENS@NOAA.GOV, MICHAEL.PAYNE@NMFS.GOV,
Michael.Payne@noaa.gov, SHEYNA WISDOM@URSCORP.COM
CC:AMERICANVOICES@MAIL.HOUSE.GOV, COMMENTS@WHITEHOUSE.GOV,
INFO@EMAGAZNE.COM, INFO@STARMAGAZINE.COM
References:<8CC76CFCA460981-15D0-25BCC@webmail-d091.sysops.aol.com>
IN NO WAY SHOULD THIS KILLING OF THESE SPECIES BE CONSIDERED "INCIDENTAL>".
IN FACT THIS IS A MAJOR ASSAULT ON THE SPECIES IN THIS AREA. NO OIL COMPANY
EXEC CARES ONE BIT ABOUT WHAT THEY KILL IN THIS AREA AND THIS AREA IS VITAL
FOR ALASKA NATIVES. THERE IS NO ENVIRONMENTAL JUSTICE IN THIS ACTION JUST
TAKINGS AFFECTING THE PEOPLE WHO RELY ON THESE NATURAL RESOURCES IN

THIS ACTION. THESE PERMITS NEED TO BE DENIED.
JEAN PUBLIC 15 ELM ST FLORHAM PARK NJ07932
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Center for Regulatory Effectiveness
1601 Connecticut Ave, NW — Suite 500
Washington, DC 20009
Tel: (202) 265-2383 Fax: (202) 939-6969
www.TheCRE.com

April 9, 2010

via email (arcticeis.comments@noaa.gov) and
fax (301-713-0376)

Mr. P. Michael Payne

Chief, Permits

Conservation and Education Division
Office of Protected Resources
National Marine Fisheries Service
1315 East-West Hwy.

Silver Spring, MD 20190-3225

CRE Comments on Scoping in Response to the Notice of Intent
to Prepare an Environmental Impact Statement on the
Effects of Oil and Gas Activities in the Arctic Ocean,

(75 Fed. Reg. 6175, Feb. 8, 2010)

Dear Mr. Payne:

Following are the comments of the Center for Regulatory Effectiveness ("CRE") on
matters that should be considered in the preparation of this EIS.

NOAA, with MMS as a cooperating agency, plans to prepare a new Draft Environmental
Impact Statement (DEIS) on the above subject. A Draft Programmatic EIS ("DPEIS") was
previously prepared and made available for public comment in February 2007. That DPEIS
incorporated much of the information and analysis from a Programmatic Environmental
Assessment ("PEA™) completed by NOAA and MMS in 2006.

We have reviewed the comments on the 2007 DPEIS and have attempted to avoid
duplicating comments made at that time by other interested parties. In particular, due to our
familiarity and experience with the requirements of the Information Quality Act ("1QA") and its
guidance, we have included comments on the need to comply with the "utility,” "objectivity,"
and independent, external, peer review requirements of the IQA and its guidance that were not
addressed in either the DPEIS or previous comments.

I. A Supplemental or Revised Draft EIS Is More Appropriate Than a New Draft

The former Draft Programmatic EIS ("DPEIS™) was withdrawn and NOAA has given
notice of intent to prepare a new Draft EIS.> Very substantial effort was involved in preparation

! There is no explanation in the Federal Register notices for why this is planned as an EIS rather than a
programmatic EIS, as previously. It appears that this should be a programmatic EIS because it will
encompass numerous potential individual permit actions.
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of the previous draft EIS and its record. Ordinarily, deficiencies in a draft EIS or changes in the
proposed action warrant a revised or supplemental draft, not a wholly new NEPA effort. The
NEPA regulations provide only for supplemental drafts, and make no mention of withdrawal and
preparation of a new draft. 40 CFR 1502.9(c)(1).> Historically, the few withdrawals of draft
EISs that have occurred have been due to agency abandonment of the proposed action or passage
of a much longer period of time since release of the DEIS than is involved here -- on the order of
six to seven years. Assuming there is significant new information or some substantial change in
the proposed action, the record established as the basis for the prior DPEIS process, and those
parts of its analysis that are not affected by the new information or the changes in the proposed
action should not be discarded; rather, the DPEIS should be supplemented.

Preparation of a wholly new DEIS will make it difficult for stakeholders and the public to
sort out the revisions and to determine what changes are significant or are regarded as significant
from the agency's point of view. A supplemental draft could explain the significant changes that
have been made to the database supporting the DPEIS and to the analysis of impacts and
alternatives, thereby greatly assisting the comments process. Alternatively, a revised DEIS
(rather than a supplemental DEIS), should contain a similar explanation of the significant
revisions.

. MMS Should Continue to Be a Joint Lead Agency for the EIS rather than a
Cooperating Agency.

Consistent with the CEQ regulations (40 CFR 1501.5(b)), the 2007 DPEIS was prepared
by both NOAA and MMS as joint lead agencies. The Notice of Intent to prepare a new DEIS
states that NOAA is the only lead agency and MMS is now a "cooperating agency.” No
explanation for this change is given. This change in the status of MMS appears to diminish its
role in the process.

This change in the MMS role is not warranted. The key factors in determining a lead
agency or agencies are legal responsibility for the proposed action and expertise that can
contribute to the NEPA process. 40 CFR 8 1501.5(c). MMS as well as NOAA has permitting
responsibilities for the covered oil and gas exploration activities, and must comply with its
statutory authority for such permitting under the Outer Continental Shelf Lands Act ("OCSLA").
NOAA, in turn, has responsibility for incidental harassment authorizations under the Marine
Mammal Protection Act in connection with the MMS permits. However, neither authority is
more pertinent to the EIS than the other. The exploration permits and IHAs go hand-in-hand.

With regard to expertise, MMS has expertise on key subjects such as the levels of
exploration activity that can be expected in the future, technical aspects of seismic exploration
and exploratory drilling, technical feasibility/practicability and safety, and economic and social
impacts of oil and gas exploration and production. MMS is likely to have more expertise than
NOAA on one of the two most prominent factors stated by NOAA as a basis for preparation of a
new DEIS -- "changes in projections of level of activity.” MMS is also responsible under the

2 Agencies "[s]hall prepare supplements to either draft or final environmental impact statements if: (i)
the agency makes substantial changes in the proposed action that are relevant to environmental concerns;
or (ii) There are significant new circumstances or information relevant to environmental concerns and
bearing on the proposed action or its impacts.”
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OCSLA for conducting environmental studies, ensuring that oil and gas activities do not cause
undue environmental harm, ensuring technical feasibility and safety, and ensuring that other
Federal laws are not violated. Indeed, the OCSLA provides that MMS will utilize the
capabilities of the Department of Commerce (which includes NOAA), rather than vice versa. 43
U.S.C. §1346(f).}

A weakening of the MMS role in preparing the EIS might be viewed by some as
politically motivated, and any such perceptions should not be allowed to tinge public perceptions
concerning the objectivity of the NEPA analysis. The conclusion one might draw from the
change in leadership is that marine mammals are regarded as more important than domestic oil
and gas exploration and production, when the correct view should be that both are important and
should be reconciled if possible, but that in the end Congress and the courts have been of the
view that the "primary purpose” of the OCSLA is to ensure expeditious and orderly development
of the OCS for energy purposes, consistent with other Federal laws. (See section VII, below, on
the need for expeditious completion of the EIS).

MMS should be restored to the position of a joint lead agency. We are hereby requesting
designation of MMS as a lead agency pursuant to the CEQ regulations, 40 CFR § 1501.5(d).*

I1l.  NOAA and MMS Should Promptly Issue a Federal Register Notice of Data
Availability Detailing the "'new information™ Asserted in the NOI to Warrant
Starting Over the NEPA Process.

The NOI indicates that a decision to restart the NEPA process is warranted by "new
information” that includes "scientific study results [and] changes in projections of level of
activity." Particularly if there are significant new scientific study results, stakeholders will need
adequate time to review and analyze those studies, and a limited comment period on the DEIS
might not provide adequate time. (The original comment period on the withdrawn draft EIS was
only about four weeks.) Moreover, simply in the interests of government openness and
transparency, the details of this new information (including both the new scientific information
and the changes in projected level of activity) should be provided as soon as possible through a
Federal Register notice of data availability. Such action would also help expedite the EIS
process.

IV.  The EIS Must Have Regulatory "'Utility"" under the Information Quality Act
("1QA™) by Analyzing Effects and Alternatives in Accordance with the Applicable
Regulatory Standards.

The IQA (also called the Data Quality Act, or DQA) was enacted in 2000 as a
supplement to the information dissemination and quality provisions of the Paperwork Reduction

* In preparing the 2006 Programmatic Environmental Assessment that preceded the DPEIS and which
provided much of the information for the DPEIS, NOAA was a cooperating agency while MMS was the
lead agency.

* "Any Federal agency, or any State or local agency or private person substantially affected by the
absence of lead agency designation, may make a written request to the potential lead agencies that a lead
agency be designated.” 40 CFR § 1501.5(b).
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Act ("PRA") of 1995. 44 U.S.C. § 3516, note.” The basic stated purpose of the Act was to
maximize and ensure the quality, including the "objectivity,” and "utility,” of information
disseminateed by federal agencies. In accordance with the Act, OMB issued government-wide
guidelines.

Those 1QA guidelines define "utility” as referring to "the usefulness of the information to
its intended users, including the public." 67 Fed. Reg. 8452, 8459 2d col., Feb. 22, 2002. An
EIS, which is undoubtedly an information dissemination subject to the IQA,” is intended to
provide useful information to regulatory decisionmakers.? Therefore, it cannot have "utility" for
that purpose if it is not prepared so as to provide information that is useful for applying the
pertinent regulatory standards. For example, EIS alternatives that cannot meet the regulatory
standards lack utility, as does scientific information that is not useful for applying those
standards.

As some commenters on the 2007 DPEIS have noted, the DPEIS was deficient in not
clearly and completely stating the applicable regulatory standards, and then providing
information that was in accordance with those standards. The DPEIS correctly cited and quoted
the incidental harassment provisions of the Marine Mammal Protection Act ("MMPA") in stating
that the Secretary of Commerce shall issue incidental harassment authorizations if he finds that
such an authorization "will have a negligible impact on such species or stock, and ... will not
have an unmitigable adverse impact on the availability of such species or stock for taking for
subsistence uses ...." 16 U.S.C. § 1371(a)(5)(A)(i) and (D)(i) (emphasis added). However, the
DPEIS did not refer to the MMPA regulations defining "negligible impact™ as "an impact from
the specified activity that cannot be reasonably expected to, and is not reasonably likely to,
adversely affect the species or stock through effects on annual rates of recruitment or survival."
50 CFR §216.103 (emphasis added).’

®> The IQA is also sometimes cited as section 515 of Pub. L. 106-554 (which is not a precise citation).

® The OMB guidance implementing the IQA and the underlying and incorporated statute, the Paperwork
Reduction Act of 1995 ("PRA"), is legally binding on the agencies. 44 U.S.C. 8 3506(a)(1)(B) states that
"[t]he head of each agency shall be responsible for ... complying with the requirements of this subchapter
and policies established by the Director."

" See the definitions of "Information dissemination product” and "Dissemination™ in the OMB
guidelines. 67 Fed. Reg. at 8460. See also the June 10, 2002, letter from OIRA to the agencies at 33-34.
Available at http://www.whitehouse.gov/omb/assets/omb/inforeg/iqg_comments.pdf. Environmental
organizations, including ones that commented on the 2007 DPEIS, such as NRDC and EarthJustice, have
submitted IQA petitions seeking correction of EISs. See, e.g., the petition for correction filed by
EarthJustice on behalf of NRDC and the Greater Yellowstone Coalition to BLM and the Forest Service
seeking correction of a final EIS, available at http://www.fs.fed.us/qoi/documents/2008/EarthJustice.pdf.

8 See the CEQ regulations § 1502.1.

® The term "stock" is not defined in the MMPA regulations at 50 CFR §§ 216.1 et seq. In general, a
marine "'stock” is a species subpopulation that ranges in a particular ocean area and is likely to have some
minor differences from other stocks of the same species in other ocean areas in terms of morphology,
genetics, feeding and migration patterns, etc.
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The requirements for analysis of (1) "reasonably expected"” or "reasonably likely" adverse
impacts, (2) on the "species or stock," (3) "through effects on annual rates of recruitment or
survival™ are highly significant. Information on impacts, or potential/speculative impacts, that
are transient and do not adversely affect species or stocks through recruitment or survival, and
effects on individual or small numbers of mammals or impacts that do not affect the viability of
the species or stock, is not relevant and lacks "utility” for the EIS and making the pertinent
regulatory decisions. Nevertheless, quite likely as a result of not fully and clearly referencing the
appropriate regulatory standards, the previous draft EIS, and both NGO and other federal agency
commenters, provided information on minor impacts that they described as "potential” or that
"may" or "could" occur. Such speculative impacts are not relevant under the regulatory standard
of "reasonably likely" or "reasonably expected.” A clear example is the repeated emphasis on the
possibility that acoustic exploration methods might result in "avoidance" behavior by some
mammals, or other temporary or occasional impacts on individual or small numbers of mammals
that have no discernable relevance for determining negligible impacts on the species or stock
through effects on annual rates of recruitment or survival, or availability of the species or stock
for subsistence purposes.

The focus of the MMPA regulations on "reasonably expected™ or "reasonably likely"
adverse impacts is consistent with NEPA and the CEQ regulations and case law, which require
an EIS to focus on "reasonably foreseeable,” "probable,” "anticipated,” or "sufficiently likely"
significant environmental effects.™

The assessment of cumulative effects is likely to be particularly sensitive to the
requirement for a focus on "reasonably foreseeable significant™ or "reasonably likely" effects on
species or stocks through effects on recruitment or survival, and on the availability of the species
for subsistence takes. The noise from exploration activities will be very transitory, and even then
will occur mainly during only a small portion of the year (the "open water" season). Other
sources of noise that might affect marine mammals, from sources such as icebreakers, other
support craft, long-range commercial transport ships, or cruise ships, will also be transitory and
usually non-localized, therefore making it highly likely that any assessment of cumulative effects
will be very speculative rather than "reasonably foreseeable," "reasonably expected,” "reasonably
likely," or "probable.”

In order to comply with the IQA and its guidelines, the EIS must have "utility” in the
sense of providing information that is useful to the intended regulatory decisionmakers, who
must employ the regulatory standards. Information on environmental impacts, and the analysis of
alternatives in terms of those impacts, based on speculation or mere possibility is contrary to the
MMPA regulations, the IQA, and NEPA.

" CEQ regulations at 40 CFR § 1508.8(b). And see, e.g., Robertson v. Methow Valley Citizens Council,
490 U.S. 332, 356 (1989); Ground Zero Center for Non-Violent Action v. U.S. Dept. of the Navy, 383
F.3d 1082, 1089 (9th Cir. 2004) ("reasonably foreseeable” and "probable™); Friends of Yosemite Valley v.
Norton, 348 F.3d 789, 800 (9th Cir. 2003); Churchill County v. Norton, 276 F.3d 1060, 1071, 1072 (9th
Cir. 2001) ( "reasonably foreseeable," "probable," and "reasonable to anticipate™); City of Dallas, Tex. v.
Hall, 562 F.3d 712, 719 (5th Cir. 2009) ("reasonably foreseeable™ and "sufficiently likely to occur").
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The 1QA guidelines also require "objectivity" in information disseminated to the public,
and they define "objectivity" (as should be evident from its common meaning) as requiring an
absence of bias."* The CEQ NEPA regulations also require objectivity and scientific integrity in
analyzing "reasonably foreseeable significant effects, ** and the MMPA regulations require that
incidental take authorizations be based on “the best scientific evidence available."** Moreover,
since the independent, external peer review required by the IQA guidelines (discussed below)
must be devoid of policy bias, the peer reviewers cannot be asked to review scientific
information and analyses that are influenced by policy bias.

Despite these requirements for objectivity and scientific integrity, the 2007 DPEIS
introduced policy bias into its analysis of alternatives by applying a policy of precaution when
there was a lack of sufficient information, rather than simply describing accurately the available
information and its sufficiency or insufficiency with regard to "reasonably foreseeable significant
adverse effects" as required by the CEQ regulations.** For example, the DPEIS stated, in its
analysis of the potential impacts of noise on whales, that because there is a lack of agreement and
controversy in the scientific community on this subject, "our analyses are protective in that we
have attempted to err on the side of overestimating potential effects rather than underestimating,
and then building in mitigation measures to reduce such potential effects.” DPEIS at 111-127.7

Employing a precautionary policy approach to the analyses of effects in the EIS in order
to substitute for incomplete or lack of evidence would be contrary to the mandatory "objectivity"
standard of the IQA and its guidelines, and to the CEQ regulatory requirements for "scientific
integrity," treatment of incomplete or unavailable information, and analysis of "reasonably
foreseeable significant adverse effects.”

V. The Scientific Information and Assessments in the Draft EIS Must Undergo
Independent, External, Expert Peer Review, along with Adequate Opportunities for
Public Participation, under the IQA Guidance.

Many of the conflicting views among stakeholders with regard to the EIS appear to be
based on differing interpretations of the scientific evidence, in addition to the application of
differing regulatory standards.

1 67 Fed. Reg. at 8459 3d col.

2 The CEQ regulations state that in analyzing the alternatives to the proposed action in the EIS, which
CEQ considers "the heart of the environmental impact statement," agencies "shall . . . objectively
evaluate” the alternatives. 40 CFR § 1502.14. See footnote 16, below, regarding "scientific integrity."

3 40 CFR § 216.102(a) and 216.104(c).
4 40 CFR § 1502.22 ("Incomplete or unavailable information."). Acknowledging and explaining

uncertainties and lack of information, rather than substituting policy positions for such uncertainties and
lack, is an essential aspect of scientific objectivity.

> See also, e.g., the DPEIS at I11-100 ("we believe that a precautionary approach . . . is warranted"), I1-
101 ("Where there is uncertainty on the status of the affected population . . . the analyses should be
protective."), and I111-106 ("This assumption errs on the side of caution . ... Lacking more detailed

knowledge . . . a cautious analysis is prudent.").
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Independent external peer review could help resolve the scientific controversies. The IQA
peer review guidelines require independent, external peer review of drafts of "influential
scientific information™ and all "highly influential scientific assessments” that are to be
disseminated to the public. 70 Fed. Reg. 2664, 2670 1st & 3d cols. "Highly influential scientific
assessments” require a higher degree of review rigor and public participation.®

"Influential scientific information™ disseminated to the public is defined as "scientific
information the agency reasonably can determine will have or does have a clear and substantial
impact on important public policies or private sector decisions . .." 70 Fed. Reg. at 2675 1st col.
A "scientific assessment" differs from "scientific information," and is defined as "an evaluation
of a body of scientific or technical knowledge, which typically synthesizes multiple factual
inputs, data, models, assumptions, and/or applies best professional judgment to bridge
uncertainties in the available information. These assessments include, but are not limited to, ...
ecological risk assessments ... or exposure assessments.” Id. A "scientific assessment” is "highly
influential™ if the line agency or OMB determines that it "(i) Could have a potential impact of
more than $500 million in any year, or (ii) Is novel, controversial, or precedent-setting or has
significant interagency interest."'” The assessment of acoustic impacts on marine mammals that
will be incorporated into, and lies at the heart of, this EIS, appears to satisfy all of these "highly
influential" factors, but if not the $500 million threshold in (i), then certainly the "novel,
controversial, or precedent-setting™ and "has significant interagency interest™ factors in (ii).

The EIS could be interpreted as incorporating both influential scientific information and
highly influential scientific assessments with regard to different scientific issues. While some
information such as stock populations and growth or decline rates, and technological feasibility
of certain mitigation alternatives, could be regarded as "influential scientific information,”
assessment of the reasonably likely degree of impact, if any, of seismic exploration, exploratory
drilling, and other noise sources on marine mammal species and stocks, and availability for
subsistence takes, will surely qualify as "highly influential scientific assessment(s)."

The OMB IQA peer review guidance sets out different requirements for influential
scientific information and highly influential scientific assessments, although the requirements for
"highly influential scientific assessments" incorporate and are supplemental to those for
"influential scientific information.” In the case of both, there are requirements for independence
of peer reviewers, absence of conflicts of interest, compliance with the basic IQA quality
standards such as utility and objectivity, and including in the charge to the peer reviewers
information concerning the requirements of the IQA and its guidance and admonitions against
allowing any policy bias to influence the review. The main differences lie in the degree of public
participation and transparency the agency must provide for. The provisions for public
participation in highly influential scientific assessments state:

5. Opportunity for Public Participation: Whenever feasible and appropriate,
the agency shall make the draft scientific assessment available to the public for

" The CEQ regulations also emphasize the need for ensuring scientific accuracy, stating that "[a]gencies
shall ensure the professional integrity, including scientific integrity, of the discussions and analyses in
environmental impact statements." 40 CFR §1502.24.

770 Fed. Reg. 2675 3d col.
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comment at the same time it is submitted for peer review (or during the peer
review process) and sponsor a public meeting where oral presentations on
scientific issues can be made to the peer reviewers by interested members of the
public. When employing a public comment process as part of the peer review, the
agency shall, whenever practical, provide peer reviewers with access to public
comments that address significant scientific or technical issues. To ensure that
public participation does not unduly delay agency activities, the agency shall
clearly specify time limits for public participation throughout the peer review
process.

70 Fed. Reg. at 2676 2d col. (emphasis added). In the case of this EIS, it is undoubtedly
"feasible and appropriate™ to make the draft EIS available for comment, and a public comment
process will necessarily be a part of the peer review, since the public will be commenting on the
draft EIS that incorporates the draft highly influential scientific assessment.

A necessary component of effective public participation will be posting of a draft charge
to the peer reviewers and providing an opportunity for the public to comment on the draft charge.
Any peer review will be influenced to a great degree by the specific wording of the charge to the
reviewers. The charge is one of the most critical parts of the peer review process, and public
participation with regard to the charge, and transparency in posting both the draft and final
charge prior to the peer review, is needed for meaningful fulfillment of the public participation
requirements. The preamble to the final OMB IQA peer review guidelines states that "[i]n
general, an agency conducting a peer review of a highly influential scientific assessment must
ensure that the peer review process is transparent by making available to the public the written
charge to the peer reviewers . . .." 70 Fed. Reg. at 2665. In addition, the public should have an
opportunity to confirm that the charge contains the information required by the IQA guidelines to
be provided to the peer reviewers with regard to the need for objectivity. The guidelines state:

Peer reviewers shall be charged with reviewing scientific and technical matters,
leaving policy determinations for the agency. Reviewers shall be informed of
applicable access, objectivity, reproducibility and other quality standards under
the Federal laws governing information access and quality.

70 Fed. Reg. at 2675. In explaining this requirement, the preamble to the final guidelines states:

[T]he charge should make clear that the reviewers are not to provide advice on the
policy (e.g., the amount of uncertainty that is acceptable or the amount of
precaution that should be embedded in an analysis). Such considerations are the
purview of the government.'®

1870 Fed. Reg. at 2669 1st col. (footnote omitted). The statement that "[s]uch considerations are the
purview of the government” is clearly a reference to any statutory discretion allowed an agency in making
a final regulatory determination based on the scientific information or analysis; it does not in any way
negate the requirements for "objectivity," "scientific integrity," and consideration of "reasonably
foreseeable significant adverse effects” in the EIS scientific analysis informing a regulatory decision.
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With regard to selection of the peer reviewers, the guidelines state that "[a]gencies shall
consider requesting that the public, including scientific and professional societies, nominate
potential reviewers." 1d. 1st col.

As an important accessory to the public participation requirements, the IQA peer review
guidelines require that agencies publish their peer review agendas and detailed peer review plans,
and that they "shall establish a mechanism for allowing the public to comment on the adequacy
of the peer review plans. [And] [a]gencies shall consider public comments on peer review
plans.” 70 Fed. Reg. at 2676-77.

The NOAA peer review agenda and plans already include a plan for a peer review of
"Proposed Noise Exposure Criteria for Marine Mammals."*® That upcoming assessment is
described as follows:

The National Marine Fisheries Service (NMFS) will be proposing new acoustic
criteria to replace current criteria to determine what constitutes an acoustic 'take'
as defined under the Marine Mammal Protection Act. These criteria will identify
exposure levels and durations that may produce temporary or permanent shifts in
hearing sensitivity of marine mammals, as well as significant behavioral
modification.?

The peer review plan for this assessment contains an agency determination that the document is a
"highly influential scientific assessment” (a "HISA"), but its provisions concerning public
participation are not adequate under the OMB guidelines, and the timeframe appears outdated
and unrealistic. For example, the plan does not provide for a public meeting where the public can
provide scientific comments to the reviewers, does not provide that written comments will be
given to the reviewers, and does not provide a clear mechanism for commenting on the peer
review plan. The plan does, however, acknowledge that the peer review requirements apply to
NEPA documents in stating that the public will have an opportunity to comment on the draft
assessment by filing comments during the "Comment period on NEPA documents.” However,
such an opportunity for comment is not adequate under the peer review requirements for "highly
influential scientific assessments" because it appears that such comments would be made to the
agency rather than to the peer reviewers, and there would be no opportunity for comments at a
public meeting with the reviewers.

Since this planned assessment and peer review appears to be generic -- that is, applicable
to all marine mammals in all marine and coastal areas -- it cannot take the place of a peer review
of the influential and highly influential scientific information in the upcoming draft EIS, which
will focus on specific marine and coastal areas and the species and stocks available in those
areas. Thus, there is no need to await preparation of a draft of this generic criteria document, and
peer review of that draft. The draft EIS and peer review of the draft EIS can inform the generic
document and its peer review at a later time.

19 Available at http://www.cio.noaa.gov/Policy Programs/prplans/1D43.html.

2 1t is noteworthy that this description appears to conflict with the MMPA in some of the same respects
as the withdrawn DPEIS because it refers, for example, to “temporary™ “shifts in hearing sensitivity"” as
well as "behavioral modification" without reference to the statutory and regulatory standards for
incidental harassment, which focus on impacts on species and stocks.
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The current peer review plan for the generic noise criteria document currently appears to
be solely a NOAA plan. In view of their cooperating roles in developing the EIS, NOAA and
MMS should consult on a peer review plan for the supplemental or revised draft EIS and publish
that plan for public comment in both of their IQA peer review agendas. In view of the lack of
attention to this aspect of the review to date, they should also publish a Federal Register notice
of availability when the new peer review plan is posted.

V1. The EIS Must Consider the Economic Benefits of Oil and Gas Exploration Activities

The withdrawn DPEIS did not consider the beneficial economic and social effects of
reasonably foreseeable increased oil and gas production that will result from exploration
activities in the Chukchi and Beaufort Seas, and from the exploration activities themselves (e.g.,
jobs, better data, improvements in exploration techniques). The revised or supplemental draft
should. NEPA is directed at "major Federal actions significantly affecting the quality of the
human environment."?* The CEQ regulations explicitly address the need to consider economic
impacts in their definitions of the "human environment™ and the "effects" that must be
considered in an EIS.

The CEQ regulatory definition of "Human environment™ states:

"Human environment™ shall be interpreted comprehensively to include the natural
and physical environment and the relationship of people with that environment.
(See the definition of "effects" (Sec. 1508.8).) This means that economic or social
effects are not intended by themselves to require preparation of an environmental
impact statement. When an environmental impact statement is prepared and
economic or social and natural or physical environmental effects are interrelated,
then the environmental impact statement will discuss all of these effects on the
human environment.

40 CFR §1508.14 (emphasis added).

The definition of "effects™ in the CEQ regulations also covers economic effects that are
both direct and indirect. The definition states that "effects" includes "indirect effects, which are
caused by the action and are later in time or farther removed in distances, but are still reasonably
foreseeable,” and that "effects” includes "economic” and other "social” effects. 40 CFR 81508.8.

VII. The EIS Must Be Completed Expeditiously, with Definite Time Limits

The current EIS process has been going on for almost five years, and now it is starting over
again. A PEA was begun in 2005 and completed in 2006. The first notice of intent for this EIS
was issued in 2006, and the DPEIS was completed and issued for public comment in 2007. A
new notice of intent was issued just this February 2010. The delays involved have been lengthy,
and the re-start of the whole process rather than preparing a supplemental or revised DPEIS is
very unusual. One has to wonder when the EIS will be completed.

2L 42 U.S.C. § 4332(2)(C).
10
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The oil and gas companies and their support organizations must plan well in advance in
order to take advantage of the short open water seasons in the Chukchi and Beaufort Seas. Oil
and gas exploration is going on around the world, and the availability of the specialized vessels,
specialized equipment, and expert personnel required must be allocated and committed to. The
development of the actual exploration plan and submission of applications for the necessary
permits are complex projects. If the current EIS is not completed in a timely manner, with a time
frame that allows for commitment of resources to planning sufficiently in advance, much time
and money, and the potential for timely new discoveries, could be wasted.

Both the Outer Continental Shelf Lands Act ("OCSLA") and the CEQ NEPA regulations
express the intent that permitting and the EIS process should proceed expeditiously. The
OCSLA states, as one of its first formal declarations of policy, that the outer Continental Shelf is
"a vital national resource reserve held by the Federal Government for the public, which should
be made available for expeditious and orderly development. . .." 43 U.S.C. §1332(3) (emphasis
added). This "primary purpose™ of the OCSLA has been emphasized repeatedly in federal court
opinions.?> The CEQ NEPA regulations also emphasize the need to avoid or reduce delay. A
whole section of the regulations, titled "Reducing Delay,” CFR § 1500.5, details ways for
reducing delay, which include "[e]stablishing appropriate time limits for the environmental
impact statement process.” 40 CFR 8 1500.5(e). Section 1501.8 of the CEQ regulations also
encourages agencies to set time limits for the EIS process, and provides that they "shall" set time
limits if an applicant requests, and that an agency may "[d]esignate a person (such as the project
manager or a person in the agency's office with NEPA responsibilities) to expedite the NEPA
process.” Sec. 1501(b)(3).

NOAA and MMS should set time limits for this EIS, particularly in view of the delays that
have occurred so far and the expectations for continuing exploratory activities in the Arctic, and
should formally designate an official to be responsible for expediting the process and ensuring
that the time limits are met. The designation and identity of this person should also be made
public.

Thank you for considering these comments.

Respectfully,
Is/
Jim J. Tozzi

Member, CRE Advisory Board

cc: Chief, Environment Division, Offshore Energy & Minerals Management, MMS

22 gee State of California ex rel. Brown, 668 F.2d 1290, 1315 (D.C. Cir. 1981); Natural Res. Def.
Council v. Hodel, 865 F.2d 288, 302 (D.C. Cir. 1988); Center for Biological Diversity v. U.S. Dept. of the
Interior, 563 F.3d 466, 472 (D.C. Cir. 2009).
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April 8, 2010

Michael Payne, Chief

Permits, Conservation and Education Division
Office of Protected Resources

National Marine Fisheries Service

1315 East-West Highway

Silver Spring, MD 20910-3225

Re:  EPA Comments on the Notice of Intent to Prepare an EIS on the Effects of Oil and Gas
Activities in the Arctic Ocean, EPA Project # 10-012-NOA

Dear Mr. Payne,

We have reviewed the Notice of Intent (NOI) to prepare an Environmental Impact
Statement (EIS) on the Effects of Oil and Gas Activities in the Arctic Ocean. We are
submitting scoping comments in accordance with our responsibilities under the National
LCnvironmental Policy Act (NEPA) and Section 309 of the Clean Air Act (Enclosure 1).

Section 309 of the Clean Air Act specifically directs EPA to review and comment in
writing on the environmental impacts associated with all major federal actions. Our review of
the draft EIS prepared for the proposed project will consider not only the expected environmental
impacts of the project, but also the adequacy of the EIS in meeting the public disclosure
requirements of NEPA, The scoping comments that follow are provided to apprise the National
Marine Fisheries Service (NMFES) of issues that EPA believes to be significant and watrant
explicit treatment in the EIS. In providing these comments it is our goal to improve the proposed
project and to have the issues addressed in the draft EIS. We have enclosed a copy of EPA’s
Section 309 Review: The Clean Air Act and NEPA which provides further elaboration of our EIS
review responsibilities (Enclosure 2).

~ Opverall, EPA encourages the development of an EIS that fully evaluates and ¢compares a
full range of reasonable alternatives and comprehensively discusses the direct, indirect, and
cumulative impacts of the project, including any subsequent exploration and development
activities and associated infrastructure. We are also utilizing this opportunity to identify
potential regulatory actions that may need to be considered in the EIS impact analysis. Finally,
we are including several EPA documents that we believe will be useful in the development of the
EIS (Enclosure 3). '

We appreciated the opportunity to discuss the issues concerning this proposed EIS with
you at our offices on March 25, 2010, EPA has permitting authorities and jurisdiction over oil
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and gas activities in the Arctic Ocean and look forward to being an active participant in this EIS
process.

According to the NOI, the National Marine Fisheries Service is preparing to develop an
EIS that will analyze the environmental impacts of issuing Incidental Take Aunthorizations (ITA)
pursuant to the Marine Mammal Protection Act (MMPA) for oil and gas related offshore
exploration activities, in federal and state waters of the Arctic coast of Alaska. Since seismic
survey operations and exploratory activities have the potential to adversely impact marine
mammais and other marine resources, ITA’s would be required in order to legally harass marine
mammals. The Minerals Management Service (MMS) is a cooperating agency on the EIS.
NMFS and MMS previously initiated a similar project in 2007 but halted that process due to the
anticipated availability of new information. During that previous NEPA process, EPA submitted
formal scoping comments as well as comments on the previous Draft Programmatic EIS. We
resubmitted hard copies of these comments to you at our March 25 meeting and request that they
be incorporated into the record for this process as well.

We appreciate the opportunity to participate early in the process for this EIS. Should you
have any questions regarding our comments please contact me at (907) 271-6324, or by

electronic mail at curtis.jennifer @epa.gov.

Sincerely,

ST

s

Jennifer J, Curtis, NEPA Reviewer

Environmental Review and Sediments Management Unit

Enclosures
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ENCLOSURE 1

EPA REGION 10 DETAILED SCOPING COMMENTS FOR THE
NMEFS EFFECTS OF OIL AND GAS ACTIVITIES IN THE ARCTIC OCEAN EIS

Regulatory Role of EPA

Under Section 402 of the Clean Water Act (CWA), EPA has the National Pollutant
Discharge Elimination System (NPDES) authority to regulate wastewater discharges relating to
oil and gas activities in the nearshore and Outer Continental Shelf (OCS). Prior to issuance of
NPDES discharge permits for these actions, EPA is required to comply with the Ocean
Discharge Criteria (40 CFR 125 Subpart M) for preventing unreasonable degradation of ocean
waters; consult with USFWS and NMFS to ensure that any action it authorizes is not likely to
jeopardize the continued existence of any species listed under the ESA, or result in the
destruction or adverse modification of critical habitat required by a listed species; and conduct its
own NEPA analysis for the discharges subject to New Source Performance Standards. In
addition, we regulate air emissions in the OCS under Clean Air Act (CAA) Title V and
Prevention of Significant Deterioration (PSD) permit programs,

Because EPA’s regulatory actions apply to oil and gas activities, including exploration,
and because indirect and cumulative impacts potentially exist, we request that NMES consider
our regulatory activities associated with oil and gas activities in this EIS, as well as the
environmental impacts from these activities. We also recognize the usefulness of the EIS
analyses to EPA’s Ocean Discharge Criteria [ivaluations and Biological Evaluations for the
permit actions and/or EPA’s NEPA compliance responsibilities. As such we look forward to
continued coordination with your agency to identify the scope of analyses for this EIS.

Incorporation of Comments from Previous EIS Process

During the previous EIS process in 2007, numerous agencies, members of the public, and
other stakeholders participated in a thorough scoping process and reviewed the draft -
Programmatic EIS. Although the project description may have changed since then, we believe
that many of the substantive comments submitted at that time remain valid and may be relevant
to the current project. We recommend that NMFS review all applicable comments, including
EPA’s comment letters, and consider those in the development of the draft EIS, as appropriate.

Programmatic Nature of the EIS

NEPA regulations require the development of EISs for cumulative or connected actions
as well as for regional planning or new Federal programs (40 CFR 1502.4(b)). NEPA
encourages the use of the programmatic or policy EISs to eliminate repetitive discussion of
similar issues (40 CFR 1500.4(i)). Generally, a programmatic EIS is a broad-based evaluation
that examines a program to be implemented on a large-scale, NEPA regulations further suggest
that the broad, program-oriented issue analyses found in a programmatic EIS may then be
incorporated by reference where appropriate in future NEPA analyses that focus on specific
subsequent Federal actions. '
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In addition, Section 9(a) of the NOAA NEPA implementing procedures states: “CEQ
encourages agencies to use program, policy, or plan EISs, (i.e., programmatic EISs) to eliminate
repetitive discussion of the same issues (40 CFR 1500.4(i)). A programmatic environmental
review should analyze the broad scope of actions within a policy or programmatic context by
defining the various programs and analyzing the policy alternatives under consideration and the
general environmental consequences of each. Specific actions that are within the program or
under the policy should be analyzed through project-specific environmental review documents.
A project-specific EIS or EA need only summarize the issues discussed in the broader statement
with respect to the specific action and incorporate discussion from that environmental review by
reference. The principal discussion should concentrate on the issues specific to the subsequent
action,”

Based on the NOJI, it appears that NMES will not be conducting site-specific analyses or
decisions for this project. As such we believe this EIS may be programmatic in nature and
should be identified as a programmatic EIS.

Purpose and Need
The Purpose and Need statement in the EIS should reflect the broader public purpose and

need for the project, with a focus on the purpose and need for NMES’ action, decision(s) and
analysis consistent with the implementing regulations for NEPA (40 CFR 1502.13). We believe
this approach is in compliance with the NMI'S’ NEPA implementation procedures under NAO
216-6. Given the nature of this project (programmatic issuance of ITAs specific to oil and gas
exploration and seismic activities in the Arctic), a concise statement is of critical importance to
setting up the analysis of alternatives, which could range from too tightly focused to too broad,
depending on how the statement is written. Given the uncertainty of the range, duration and
frequency of future ITAs, the EIS will need to clearly explain the need of the proposed project,

Alternatives

Alternatives Criteria Development
The EIS should identify specific criteria that were used to (1) develop the range of

reasonable alternatives, (2) eliminate alternatives considered, and (3) select the agency preferred
alternative. These criteria should be based on factors such as conservation of important marine
resources, maintaining biodiversity, project feasibility, economics, effectiveness, and subsistence
activities. The alternatives criteria should also incorporate substantive issues identified during
the public scoping process and tribal consultations, The EIS should discuss the rationale and
basis for how these criteria were developed.

Alternative evaluation criteria should be identified early in the alternatives development process
and be developed in conjunction with agencies, affected communities, and other stakeholders.
Once the full range of alternatives is developed, the alternatives should be screened using the
previously established criteria to eliminate those that are not reasonable or would not meet the
purpose and need. We recommend that NMFS consider a multi-step process that will reduce the
initial list of alternatives to a final list that will undergo full evaluation in the draft EIS.
Alternatives should be evaluated on each level based on the evaluation criteria determined from
the project purpose, need, goals, and objectives.
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Range of Reasonable Alternatives
The draft EIS should include a range of reasonable alternatives that meet the stated

purpose and need for the project and that are responsive to the issues identified during the
scoping process and through tribal consultation. This will ensure that the draft EIS provides the
public and the decision-maker with information that sharply defines the issues and identifies a
clear basis for choice among alternatives as required by NEPA. The Council on Environmental
Quality (CEQ) recommends that all reasonable alternatives be considered, even if some of them
are outside the capability or the jurisdiction of the agency preparing the EIS for the proposed
action. For this project, we believe NMFESs should consider various ranges, timing, and
alternative components.

Also, the environmental impacts of the proposal and alternatives should be presented in
comparative form (such as a table), thus sharply defining the issues and providing a clear basis
for choice among options by the decision-maker and the public. The potential impacts of each
alternative should be quantified to the greatest extent possible. It would also be useful to list the
impacts of each alternative action and corresponding mitigation measures. EPA strongly
encourages the development, identification and selection of alternative(s) that will minimize
environmental and resource impacts,

In our May 14, 2007, letter on the previous draft PEIS, we expressed concerns with the
limited range of resource scenarios that were considered in developing the eight action
alternatives evaluated in the EIS. We again recommend that NMFS not only consider the current
levels of estimated industry interest but also a broader range of exploration scenarios, given that
industry estimates are not always reflective of actual activity into the future.

Environmental Effects
The issuance of oil and gas-related ITAb by NMFS may result in a variety of
environmental effects, including impacts to endangered and other protected species, impacts to
other species and impacts to subsistence activities. As a result, the proposed EIS analysis should
“disclose what such effects would be and describe appropriate and/or required mitigation
measures., This would involve delineation and description of the affected environment, resources
at risk, direct impacts to resources, and mitigation measures for the impacts.

Air Quality '

EPA has identified certain air quality related issues associated with oil and gas projects.
Below is a list of general air-related scoping comments regarding and oil and gas activities in the
Arctic, '

Existing Conditions

Air quality in the project area is regulated by EPA and the State of Alaska. EPA
encourages NMFS to work closely with EPA and ADEC on identifying and evaluating indirect
and cumulative air quality impacts associated with this project,

ADEC is responsible for issuing onshore air quality permits as well as those within state

waters. This includes Prevention of Significant Deterioration (PSD) Construction Permits or
Title V Air Quality Operating Permits, EPA issues the same permits for oil and gas activities in
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the OCS. We recommend that NMES work with EPA and ADEC to identify existing and
proposed air quality permits in the Arctic that may affect the project area and incorporate this
information into the existing environment and environmental effects sections of the EIS.

The EIS should provide an appropriate discussion of ambient air conditions (baseline or
existing conditions) in the project area and discuss the National Ambient Air Quality Standards
(NAAQS). The EIS should estimate emissions of criteria pollutants. for the project area and
discuss the timeframe for release of these emissions over the lifespan of the project, if applicable.
Also, the document should include analysis of the potential impacts to air quality (including
indirect and cumulative impacts} from the project and in the project area. The EIS should clearly
specify emission sources and quantify these emissions. Such an evaluation may be necessary to
disclose the potential impacts from temporary or cumulative degradation of air quality.
Specifically, the EIS should include:

¢ Detailed information about ambient air conditions and NAAQS.

¢ A detailed project emission inventory (if the project will result in any emissions),
including data on emissions of criteria pollutants from the proposed project and
timeframe for release of these emissions over the lifespan of the project.

¢ Specific information about pollutant from mobile sources, stationary sources, and ground
disturbance. This source specific information should be used to identify appropriate
mitigation measures and areas in need of the greatest attention.

* An Equipment Emissions Mitigation Plan that identifies actions to reduce diesel
particulate, carbon monoxide, hydrocarbons, and NOx associated with construction and
operation activities.

Air Modeling Protocol

Should impacts to air quality be identified as a potential impact from this project, we
recommend that NMFS document the approach used to analyze and predict air quality impacts in
an Air Quality Modeling Protocol and fully vet this approach with the EPA Region 10 Office of
Air, Waste, and Toxics and the Alaska Department of Environmental Conservation (ADEC) air
quality program. Such a protocol will provide a “roadmap” for how the air analysis will be
conducted and the results be presented. It should describe the model that will be used for
analysis, including model settings, modeling boundaries, and important model inputs such as
meteorology, background data and emission inventories. The protocol should also generally
describe the standards and thresholds to which the air impact results will be compared. EPA
suggests that NMFS work with ADEC to obtain written concurrence on the protocol prior to
proceeding with the air quality analysis.

Specific Emissions

Impacts to air include release of both toxic and nontoxic pollutants during seismic
activities, exploration drilling and waste management. Toxic gases that occur in the producing
formations, especially hydrogen suifide and poly-aromatic hydrocarbons, may be emitted from
active operations. In addition, criteria air pollutants, such as particulates, ozone, carbon
monoxide, etc., associated with diesel engines that power the operation will be released.
Identified below are potential impacts to air associated both oil and gas activities. These impacts
represent pathways for air contamination with possible subsequent impacts caused by deposition
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of pollutants to soil, in addition to impacts on human health and the environment. It is
emphasized that site-specific factors (e.g., activities, environmental setting, etc.) determine
potential and actual impacts at individual sites. EPA believes that all potential direct, indirect
and cumulative impacts to air quality need to be disclosed and evaluated in the EIS.

Vessel Traffic

We recommend that the EIS address emissions from marine vessels associated
with the project, as well as cumulative impacts from other sources of air
contaminants in the area. The opacity of smoke from marine vessel emissions is
regulated by the State of Alaska within three miles of the coast. We recommend
that the air analysis in the EIS incorporate information from studies being
conducted by the National Park Service (NPS) and ADEC. The NPS is
conducting opacity studies on cruise ships in Glacier Bay National Park, and it
hopes to expand these studies to examine gaseous pollutants. ADEC is conducting
studies on gaseous and particulate pollutants from cruise ships in Juneau, Alaska.
The EIS should examine how the quantity of pollution emitted is a product of the
fuels used by such cargo vessels, the ships operation, and the extent of
preventative maintenance. Finally, we recommend that the use of low sulfur fuel
be considered as a possible mitigation measure in the EIS (similar to that being
considered by the cruise ship industry),

Exploration and Development Drilling

Hydrogen Sulfide Emissions from Active Operations

Hydrogen sulfide often occurs as a natural contaminant in oil and gas formations.
Uncontrolled releases during drilling may threaten human health, Typically, drill
rigs are evacuated when hydrogen sulfide is detected in ambient air near the rig.

Fugitive Dust Emissions

Road construction, site clearing, transportation on dirt roads to and from various
project sites, and onsite mixing of muds generate fugitive dust. Such emissions
may need to be considered if the project will involve any onshore activities.

Machinery Exhaust Emissions

Operation of heavy machinery and equipment during site preparation as well as
running the rig and other machinery during drilling operations will be
accompanied by the emission of fossil fuel combustion exhausts, Such exhausts
will include oxides of nitrogen, oxides of sulfur, ozone, carbon monoxide, and
particulates.

Production
Depending on the scope of analysis, the following production emissions may also

need to be considered it the EIS.

Emissions from Gas Flaring
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The intentional and unintentional production of natural gas often necessitates
flaring. Flaring of gas will result in the release of carbon monoxide, nitrogen
oxides, and, if the gas is sour, sulfur dioxide. Additional emissions may include
products of incomplete combustion,

Volatilization of Petroleum Fractions _

Crude oil generally contains some fractions that will volatilize at ambient
temperatures and pressures. Storage of crude in open tanks as well the
accumulation of waste oil and grease in reserve pits may allow the release of
volatile organic compounds (VOCs) to the air. Further, fugitive leaks from pipes,
closed tanks, and treatment equipment may contribute to the release of VOCs to
the air. Such releases may be of particular concern in areas that are not in
attainment of ambient air standards for ozone.

Machinery Exhaust Emissions

Operation of production equipment such as pumps, separator motors, heater
treaters, generators, and boilers may result in the release of fossil fuel combustion
emissions. Such exhaust will include oxides of nitrogen, oxides of sulfur, ozone,
carbon monoxide, and particulates. Typical industry practice is to utilize fuel
sources produced on site, such that machinery exhausts may contain greater
amounts of particulates than from refined fuels. Additional emissions may
include products of potential LNG production facilities, as well as vessels and
equipment during well and structure abandonment and removal operations.

Volatilization During Evaporation and Landfarming

By design, evaporation pits for produced water or other waste release water and
VOCs to the air, This also may occur during spraying or otherwise applying
produced water or other wastes to the soil for landfarming or road spreading.

Air Toxics
There is substantial concern for human health from projects that result in air toxics

emissions and particulate matter from mobile sources, particularly diesel exhaust. The National
Air Toxics Assessment (http://www.epa.gov/ttn/atw/nata) asserts that a large number of human
epidemiology studies show increased lung cancer associated with diesel exhaust and significant
potential for non-cancer health effects. Also, the Control of Emissions of Hazardous Air
Pollutants from Mobile Sources Final Rule (66 FR 17230, March 29, 2001) lists 21 compounds
emitted from motor vehicles that are known or suspect to cause cancer or other serious health
effects. Similar pollutants may be emitted from equipment other than motor vehicles that are
associated with oil and gas exploration activities.

EPA recommends that the EIS disclose whether air toxics emissions would result from
project activities, discuss the cancer and non-cancer health effects associated with air toxics and
diesel particulate matter, and identify sensitive receptor populations and individuvals that may to
be exposed to these emissions.

For each alternative, EPA recommends:
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¢ Disclosure of all locations at which emissions would increase near sensitive receptors
because of project construction, increased traffic, including increased diesel traffic, and
increased loads on engines.

e An assessment or accounting (qualitative or modeled depending on the severity of
existing and projected conditions) of all the factors that could influence the degree of
adverse impact on the population because of the activities listed above (e.g., distances to
human activity centers and sensitive receptor locations; amount, duration, and location of
emissions from construction, diesel, and other vehicles, etc.)

¢ For identified receptor locations, we recommend that analysis be conducted for air toxics
and particulate matter, and that mitigation measures be included.

For more information about mitigation measures and air toxics, please contact our Air
office at 206-553-2770.

Water Quality

Water quality impacts are one of EPA’s primary concerns. The EIS should describe the
current condition of waters in the project area and disclose which waters may potentially be
affected by the proposed project, the nature of potential impacts, and specific pollutants likely to
impact those waters, if applicable. Potential short- and long-term water quality impacts may be
caused by a variety of activities associated with seismic and exploratory operations, including
wastewater discharges from vessels and other infrastructure, and deposition of air emissions on
water.

If applicable, the EIS should document the project's consistency with applicable wastewater

~ permitting requirements (as required by NPDES and/or ADPES programs) and should discuss
specific mitigation measures that may be necessary or beneficial in reducing adverse impacts to
water quality.

Protected Species :

The proposed project will impact protected species listed (or proposed for listing) under
the Endangered Species Act (ESA) and protected by the Marine Mammal Protection Act
(MMPA), their habitats, as well as state sensitive species. The EIS should identify such species
in the project area and describe the critical habitat for the species. The EIS should also identify
any impacts the project will have on the species and their critical habitats and how the proposed
project will meet all requirements under ESA and MMPA, including consultation requirements.
The selected alternative should promote the protection and recovery of declining populations of
species.

For listed species like the bowhead whale, the EIS should insure that action aiternatives
would not threaten the viability of populations. Appropriate evaluations should be developed
prior to the EIS and their results summarized and disclosed in the document (40 CFR :
1502.25(a)). By doing this, the EIS will demonstrate that ESA and MMPA procedures are being
followed and that listed species and their habitats are being protected.
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Indirect and Camulative Impacts

The EIS should identify and evaluate potential consequences of the proposed project
“outside” the project area boundaries, Because the project may result in indirect impacts, the
draft EIS should evaluate impacts to other wildlife and aquatic resources in other areas, as

applicable.

CEQ’s definition of cumulative impact is "the impact on the environment which results
from the incremental impact of the action when added to other past, present, and reasonably
foreseeable future actions regardless of what agency (federal or non-federal) or person
undertakes such other actions”. The cumulative impacts analysis should therefore provide the
context for understanding the magnitude of the impacts of the alternatives by analyzing the
impacts of other past, present, and reasonably foreseeable projects or actions and then
considering those cumulative impacts in their entirety. The EIS should include and analyze
present and reasonably foreseeable projects and actions proximate to the project area, such as
North Slope on-shore oil and gas activities, and reasonably foreseeable oil and gas development
and production activities, both on- and offshore. Where adverse camulative impacts may exist,
the EIS should disclose the parties that would be responsible for avoiding, minimizing, and
mitigating those adverse impacts.

The EIS should clearly identify the resources that may be cumulatively impacted, the
time over which impacts are going to occur, and the geographic area that will be impacted by the
proposed project. The focus should be on resources of concern; those resources that are at risk
and/or are significantly impacted by the proposed project before mitigation. In the introduction to
the Cumulative Impacts Section, identify which resources are analyzed, which ones are nol, and
why. For each resource analyzed, the EIS should:

e Identify the current condition of the resource as a measure of past impacts. For example,
the percentage of species habitat lost to date.

e Identify the trend in the condition of the resource as a measure of present impacts. For
example, the health of the resource is improving, declining, or in stasis.

¢ Identify the future condition of the resource based on an analysis of the cumulative
impacts of reasonably foreseeable projects or actions added to existing conditions and
current trends. For example, what will the future condition of the watershed be?

e Assess the cumulative impacts contribution of the proposed alternatives to the long-term
health of the resource, and provide a specific measure for the projected impact from the
proposed alternatives. '

e Disclosc the parties that would be responsible for avoiding, minimizing, and mitigating
those adverse impacts.

¢ Identify opportunities to avoid and minimize impacts, including working with other
entities. '

EPA has issued guidance on how we are to provide comments on the assessment of
cumulative impacts, Consideration of Cumulative Impacts in EPA Review of NEPA Documents,
which can be found on EPA’s Office of Federal Activities home page at:
http://www.epa.gov/compliance/resources/nepa.html. The guidance states that in order to assess
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the adequacy of the cumulative impacts assessment, five key areas should be considered. EPA
tries to assess whether the cumulative effects analysis:

¢ Identifies resources if any, that are being cumulatively impacted,;

¢ Determines the appropriate geographic (within natural ecological boundaries) area and
the time period over which the effects have occurred and will occur;

* Looks at all past, present, and reasonably foreseeable future actions that have affected,
are affecting, or would affect resources of concern;

e Describes a benchmark or baseline; and

e Includes scientifically defensible threshold levels.

Finally, below are additional resources that méy be helpful in the NMFES’ evaluation of
cumulative impacts for this EIS.

Canter, L. W., and Kamath, J. (1995). Questionnaire dhecklist for cumulative impacts.
Environmental Impact Assessment Review, 15(4): 311-339. Online:
hitp://www.sciencedirect.com/sciencefjournal/019592535

Council on Environmental Quality (CEQ). (1997). Considering cumulative effects under
NEPA. Online: hitp://ceq.eh.doe.gov/nepa/cecenepa/ccenepa.htm.

National Research Council (2003). Cumulative effects of oil and gas activities on
Alaska’s North Slope. Online: http://darwin.nap.edu/books/0309087376/html/R 1.html

Resource Scenarios

EPA believes that the EIS should consider various scenarios for oil and gas exploration
within the project area, and these scenarios should include transportation and infrastructure
options to access areas of high potential oil and gas for exploration. For the various scenarios,
the EIS should identify and evaluate the direct, indirect and cumulative impacts associated with
seismic and other exploration activities, as well as any reasonably foreseeable future activities
(i.e. development, production, distribution to market and abandonment activities). The
cumulative effects analysis should also evaluate the past, present and reasonably foresecable
future actions associated with on-shore areas, such as on-shore support and processing facilities,
port development, and other infrastructure, as well as potential pipeline and transportation
systems, il applicable. It should also consider other commercial and industrial activities that
have taken place or are likely to occur in the Beaufort and Chukchi Seas.

Monitoring and Mitigation -

As discussed above, the proposed project has the potential to impact various marine
mammals, other protected species and possibly fish. Predicting the severity of these impacts and
devising effective mitigation measures remains an imprecise science, Monitoring is a necessary
and crucial element in identifying and understanding the consequences of actions. In this case,
comprehensive monitoring is needed to evaluate population changes that may be occurting not
only from the proposed project, but natural and cumulative factors. We recommend that the
draft EIS describe a monitoring program designed to assess both impacts from the project and
the effectiveness of measures utilized to mitigate such impacts.
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Clear monitoring goals and objectives should be identified such as what questions are to
be answered; what parameters are to monitored; where and when monitoring will take place;
who will be responsible; how the information will be evaluated; what actions (contingencies,
adaptive management, corrections to future actions)} will be taken based on the information; and
how the public can get information on mitigation effectiveness and monitoring results.

Greenhouse Gas Emissions
CEQ recently released draft guidance for the consideration of greenhouse gas emissions

(GHG) emissions in NEPA documents, which can be viewed at:

http://ceq.hss.doe.gov/nepa/regs/Consideration of Effects of GHG Draft NEPA Guidance FI
NAL 02182010.pdf. We recommend that NMFES consider this guidance when considering the

potential climate change impacts to the project, as well as evaluating GHG emissions from the
project, if applicable.

Traditional Knowledge

EPA acknowledges the need to provide meaningful public and tribal involvement in the
preparation of an EIS and recommends the identification and integration of Traditional
Knowledge (TK) into the EIS analysis, as appropriate. At a minimum, we recommend that
NMES consider the extensive, previously collected TK regarding the climate, ecological
processes, and resource presence and use on the North Slope gathered over the last few decades
in the EIS. One such resource is Impacts and Benefits of Oil and Gas Development to Barrow,
Nuigsut, Wainwright, and Atgasuk Harvesters, Braund, S.R. and Associates, July, 2009, In
addition, we recommend that NMFS undertake a concerted and focused effort to work with
elders, hunters, subsistence resource commissions (such as the Alaska Eskimo Whaling
Commission and the Walrus Commission), local village whaling associations, and other resource
users to identity local and traditional knowledge that may be pertinent to the proposed project.

Consultation with Federally-Recognized Tribal Governments

Presidential Executive Order (EQ) 13175 Consultation and Coordination with Indian
Tribal Governments (November 6, 2000, FR Vol. 65; No. 218) recognizes the unique legal
relationship the United States has with tribal governments. The EO requires all federal agencies
to establish regular and meaningful consultation and collaboration with tribal officials and to
strengthen the United States government-to-government relationships with tribal governments.
In our May 14, 2007, comment letter we identified that the draft PEIS did not discuss or
document the consultation process used by NFMS/MMS to formally consult and/or coordinate
on a government-to-government basis with federally-recognized tribal governments that could
have been affected by the previous project. We recommend that NMES engage any potentially
affected tribal governments in meaningful consultation and fully disclose the process and
decisions resulting from that process in a standalone section of the EIS.

Also, consistent with the July 28, 1999, memorandum from the Council on
Environmental Quality (CEQ) to Heads of Federal Agencies, NMFS should consider inviting
potentially affected tribal governments to participate in the EIS development process as
cooperating agencies. This would provide for the establishment of a mechanism for addressing
intergovernmental issues throughout the EIS development process.
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Tribal Consultation Plan

We recommend NMFS develop a Tribal Government-to-Government Consultation Plan
which would outline the process for working effectively with tribal governments during the EIS
development process. This plan would be useful in determining the best timing for conducting
the consultation meetings which would avoid conflict with subsistence seasons, which vary
depending on the community. This plan should be developed in collaboration with affected
tribal governments,

Consultation Process

The EIS should document the tribal consultation and coordination process by providing a
chronology with the dates and locations of meetings with tribal governments, results of the
meetings, and a discussion of how the tribal governments’ input was used to develop the EIS.
The consultation and coordination with tribal governments should continue throughout the EIS
development phase. Additional attention should be given to schedule meetings and program
decision points in the EIS process to avoid conflicts with subsistence and other traditional
activities whenever possible.

As you are aware, the July 28, 1999, CEQ Memorandum to Heads of Federal Agencies
addresses the designation of non-Federal agencies, such as Alaska Tribal governments, to be
cooperating agencies in the implementation of NEPA., We recommend NMFS invite affected
Tribal governments to participate in the EIS as a cooperating agency. This would provide for the
establishment of a mechanism for addressing inter-governmental issues throughout the EIS
development process.

Environmental Justice and Public Participation

The draft EIS should clearly disclose what efforts were taken to ensure effective public
participation in the scoping process and throughout the development of the EIS. In addition,
since low income, minority and/or tribal communities could be impacted by the proposed
project, the draft EIS should disclose what efforts were taken to meet environmental justice
requirements consistent with EOQ 12898 (Federal Actions to Address Environmental Justice in
Minority and Low-Income Populations), We recommend that this should include the following:

e A description of the methodology and criteria utilized for identifying low income and
people of color communities, if appropriate; the sources of data utilized for these
analyses, and the references utilized for establishing the criteria.

¢ A comprehensive accounting of all impacts on low income or minority communities,
including (but not limited to) cumulative and indirect impacts, éxposure pathways unique
to the impacted communities, historic exposures, and impacts to cultural, historic and
protected resources. In addition, the draft EIS needs to determine if the impacts to these
communities will be disproportionately higher than those on non-low income or minority
communities. For such a determination, the EIS must identify a reference community,
provide a justification for utilizing this reference community, and include a discussion of
the methodology for selecting the reference community.

a Printed on Recycled Paper



— 14

» The EIS should demonstrate that communities, if any, bearing disproportionately high
and adverse effects have had the opportunity for meaningful input into the decisions
being made about the project. The draft EIS should describe what was done to inform the
communities about the project and the potential impacts in will have on their
communities (notices, mailings, fact sheets, briefings, presentations, exhibits, tours, news
releases, translations, newsletters, reports, community interviews, surveys, canvassing,
telephone hotlines, question and answer sessions, stakeholder meetings, and on scene
information), what input was received from the communities, and how that input was
utilized in the decisions that were made regarding the project.

Extra care should also be given to schedule meetings and decision points in the EIS
process to avoid conflicts with subsistence and other traditional activities whenever possible.
Communities have also expressed that they would like to hear from decision-makers after the
process is completed, this closes a loop in the public involvement process. We also recommend
that particular attention be given to consideration of the dependence of local communities on
local and regional subsistence resources, access to those resources, and perception of the quality
of those resources, as well as how project information is disseminated to the community,
particularly at the end of the NEPA process. Various EJ assessment tools are available at:

http://www.epa.gov/compliance/resources/policies/ej/index. html#tools.

In our previous comments we expressed two specific EJ concerns—the effects of multiple,
overlapping and fast-tracked planning processes that have occurred on the North Slope in recent
years and increasing concerns from local residents regarding human health impacts from
proposed oil and gas exploration, development and production activities in the Arctic. We
believe that these two issues should continue to be the forefront for agencies’ consideration when
proposing any activities in the Arctic.

Health Risk or Impact Analysis
Consistent with Sections 4321 and 4331 of NEPA, and the goals of Executive Orders

12898 and 13045, if human health could be impacted by the proposed project, we believe NMFS
should undertake a screening process to determine which aspects of health (including, but not
limited to public, environmental, mental, social, and cultural health) could be impacted.
Depending on the results of the screening, an analysis of health effects, such as a health risk
assessment (HRA) or Health Impact Assessment (HIA), may need to be conducted in order to
determine the direct, indirect and cumulative impacts to health. This analysis will likely need as
much time to complete as the draft EIS, so early screening is essential to ensuring a timely
analysis. EPA recommends that NMFS partner directly with local, state, tribal and federal health
officials to conduct the appropriate analysis, and to determine appropriate and effective '
mitigation of health impacts.

Scope of health assessment in EIS

Health effects from oil and gas projects or programs are often more far-reaching than is
commonly recognized by project proponents and non-health agencies that are considering
resource development decisions or policy. Contaminant exposure or cancer risks are common
areas for impact assessment; however numerous other health impacts that could occur as a result
of a new project, program or policy are often overlocked.
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Data Collection :

In order to appropriately evaluate health, specific health data are required that may not be
routinely collected as part of the scoping process. In order to ensure that the necessary data are
available for this evaluation, it is important to involve public health professionals in the NEPA
process. This should occur early in the process, such as before or during project scoping and/or
prior to submitting permit applications.

Public health data and expertise for prospective health impact analysis, or for providing
input on health issues, may be available from local and state health departments, tribal health
agencies, or federal public health agencies such as the U.S. Centers for Disease Control and
Prevention’s National Center for Environmental Health, U.S. Agency for Toxic Substances and
Disease Registry, or Indian Health Service.

Methods and Tools
a. Health Impact Assessment (HIA)

The framework known as Health Impact Assessment (HIA) is a combination of
procedures, methods and tools that enables systematic analysis of the potential positive or
negative effects of a policy, plan, program or project on the health of a population and the
distribution of those effects within the population. ! HIA identifies appropriate actions to
manage or mitigate negative effects. HIA is currently the only widely accepted
methodology or framework used to provide decision-makers with information about how
a specific policy, project or program may affect human health.

The World Health Organization (WHO) and the U.S. Centers for Disease Control and
Prevention support the use of HIA as a tool to address health impacts when policies,
programs or projects are being developed. Many other countries have successfully used
HIA for these purposes. The International Finance Corporation, a member of the World
Bank Group, has adopted HIA as the standard for evaluating health and requires it of any
projects for which it provides funding.

b. Guidelines and Resources
Guidelines for conducting HIA are available from various sources.” WHO has links to
‘many of these at: http://www.who.int/hia/about/guides/en/. The International Finance
Corporation has developed detailed guidelines for conducting HIA. A draft version of
these guidelines can be found at: -
http:/fwww ifc.org/ifcext/sustainability.nsf/Content/PublicComment HealthImpactAssess
ment,

Historical and Cultural Resources
Section 106 of the National Historic Preservation Act (NHPA) of 1966 requires Federal
agencies to take into account the effects of their undertakings on historic properties. Since the

! This definition is from the International Association for Impact Assessment (JAIA), which modified from the
World Health Organization’s Gothenberg consensus statement (1999},

% EPA does not endorse or recommend use of any single or particular guidance on HIA. These references are
provided as general information and to assist permitting agencies with identifying additional resources on HIA,
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Arctic coast is recognized for frequent historical use by the Ifiupiat, if NMFES determines that this
project may directly or indirectly affect the coast, the State Historic Preservation Officer (SHPO)
may need to be consulted. NMFES should also plan to involve the public and local governments,
as well as identify other potential consulting parties.

The 1992 amendments to NHPA also place major emphasis on consultation with tribal
governments. Consultation must respect tribal sovereignty and the government-to-government
relationship between the Federal and tribal governments, as discussed above. Consultation for
tribal cultural resources is required under Section 106. Tribal governments must be consulted
about actions on or affecting their lands or resources on the same basis and in addition to the
SHPO even if not certified by National Park Service. The EIS should evaluate the historic extent
and condition of the environment to adequately address impacts to cultural resources of concern
to tribal governments, Potential impacts to resources of concern to the tribes may include (but
are not limited to) impacts to cultural resource areas, archaeological sites, traditional cultural
properties of landscapes, sacred sites, and environments with cultural resources significance.
The EIS should disclose the historical and traditional significance of the project area, the
importance of ethnobotanical, hunting, fishing, and gathering uses of the area by Alaska Natives,
any long term traditional ecological management of the area, and any significant historical events
that took place there. The tribal government(s) must be specifically engaged and consulted with
in accordance with Section 106 of the NHPA.

EPA recommends that NMFS initiate consultation with the potentially affected tribal
government(s) specific to their interests and concerns about traditional and cultural resources.
The scope of impacts to these resources should include the direct, indirect, and cumulative

impacts to:

» Sacred sites

e Traditional cultural propetties or landscapes

» Hunting, fishing, gathering areas (including impacts to ecosystems that support animals
and plants that are or once were part of the Tribes and tribal descendants= traditional
resource areas)

s Access to traditional and current hunting, fishing and gathering areas and species

o Changes in hydrology or ecological composition of springs, seeps, wetlands and streams,
that could be considered sacred or have traditional reésource use associations

e Travel routes that were historically used, and travel routes that may be currently used

o Historic properties, districts or landscapes

To determine whether the area of potential effect would be eligible for the National
Register of Historic Places, the perspectives of the tribal government(s) should be considered.
Such considerations should include the list above as well as significant events that may have
taken place in the past (tribal wars, establishment of trade routes, etc.).

EPA further recommends that a Record of Decision (ROD}) not be completed until the
106 consultation process has been fully completed. If adverse effects to traditional cultural
properties, sacred sites, or other areas of cultural resource concern are identified, any
Memorandum of Agreement (MOA) developed to resolve these concerns under Section 106
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should be addressed in the ROD. Unless there is some compelling reason to do otherwise, the
Section 106 MOA should be fully executed before the ROD is issued, and the ROD should
provide for implementation of the terms of the MOA.
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United States Environmental Protection Agency . July, 1999
Office of Enforcement and Compliance Assurance

'EPA's Section 309 Review:
The Clean Air Act and NEPA

Office of Federal Activities (2251A) Quick Reference Brochure

ENVIRONMENTAL REVIEW AND THE .CLEAN AIR ACT

The Clean Air Act, a law to prevent pollution of a single environmental medium, contains an
unusual provision. That provision is Section 309, which authorizes the Environmental Protection
Apency (EPA) to review certain proposed actions of other federal agencies in accordance with the
National Environmental Policy Act (NEPA) and to make those reviews public. If the proposing agency
(the "lead" agency) does not make sufficient revisions and the project remains environmentally
unsatisfactory, EPA may refer the matter to the President's Council on Environmental Quality for
mediation. (See Highlight A.)

HIGHLIGHT A: Section 309 of the Clean Air Act

(a) The Administrator shall review and comment in writing on the environmental impact of any matter
relating to duties and responsibilities granted pursuant to this Act or other provisions of the authority of the
Administrator, contained in any (1) legislation proposed by any Federal department or agency, (2) newly
authorized Federal projects for construction and any major Federal agency action (other than a project for
construction) to which Section 102(2)(C) of Public Law 91-190 [*] applies, and (3) proposed regulations
published by any department or agency of the Federal government. Such written comment shall be made
public at the conclusion of any such review,

{(b) In the event the Administrator determines that any such legislation, action, or regulation is
unsatisfactory from the standpoint of public health or welfare or environmenta! quality, he shall publish his
determination and the matter shall be referred to the Council on Environmental Quality.

[*] NEPA (42 USC 4332(2)(C) et s2q.)

Section 309 originated in 1970, the year in which landmark national legislation created new
agencies and new requirements for restoring and protecting the environment. Besides NEPA and its
creation of CEQ, the National Oceanic and Atmospheric Administration (NOAA) and EPA were
established, and, at the end of 1970, the Clean Air Act was passed. At that time, many issues of
environmental consequence were brewing (see Highlight B), one of which--the proposed supersonic
transport aircraft (SST)--became a crucial test of NEPA. (See The National Environmental Policy
Act section, below.)

[




The lead agency for the SST project, the Department of
‘Transportation (DOT), chose not to disciose EPA's
comments on the NEPA-required environmental impact
statement (EIS) before having issued its. final decision,
construing NEPA to contain no explicit public disclosure
requirements. Although later CEQ regulations under the Act
would clarify this ambiguity, the Congress had a vehicle at
hand in which to make its point: the draft Clean Air Act.

- Senator Edmund Muskie, sponsor of Section 309, said to

the Senate when submitting the conference report, that as
soon as EPA has completed its review of a proposed action,
it must make its written comments public, and “not when the
environmental impact agency decides the public should be
informed." (116 Cong. Rec. $-20602, Dec. 18, 1970)

HIGHLIGHT B: When NEPA
Was New: 1970-1871 Issues

0 Trans-Alaska oil pipeline and the
- North Slope-Valdez route
o Supersonic transport aircraft
o Cross-Florida Barge Canal -
o Clearcutting “areas of scenic
beauty” in national forests
Tennessee-Tombigbee Waterway
Dredging and filling in wetlands
o Calvert Cliffs (MD) nuclear
power plant

L=2 -1

To correct another ambiguity of NEPA, Section 309 places the requirement to review EISs upon
EPA because NEPA “does not assure that Federal environmental agencies will effectively participate

" in the decision-making process, It is essential that mission-oriented Federal agencies have access to

environmental expertise in order to give adequate consideration to environmental factors.” (Sen. Rept.
No. 91-1196, 91st Cong., 2d Sess. 43, 1970) Consequently, EPA has reviewed most of the
approxunately 25,000 draft and final EISs produced since the passage of NEPA.

Section 309 confers upon EPA broad review
responsibilities for proposed federal actions. (See Highlight
C.) The EPA Administrator has delegated responsibility of
national program manager to the Office of Federal Activities
(OFA), and to the ten EPA Regional Administrators for
review of regional specific actions. - OFA has developed a
set of criteria for rating draft EISs. The rating system
provides a basis upon which EPA makes recommendations
to the lead agency for improving the draft. If improvements
are not made in the final EIS, EPA may refer the final EIS to

CEQ. (See sections on The National Environmental Policy.

Act and Referrals, below.)

" HIGHLIGHT C: Materals

Which EPA Reviews Under
Section 309 Authority

Proposed legislation
Proposed regulation
Environmental assessment (EA)
Environmental impact statemenn
(EIS}, draft and fina!
Any proposal that the lead agency
maintains does not require an EIS
but that EPA believes constitutes
a major federal action signifi-
canty affecting the environment
50 as to require an EIS,
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Figure 1: EPA's Criteria for Sec. 309 Review of Impact Statements

Rating Environmental [mpacts:

LO--Lack of Ohjections

EC--Environmental Concerns--Impacts identified that should be aveided. Mmganon measures may be
required. -

EO--Environmental Objecuons--Slgmficam impacts identified. Corrective measures may require
substantial changes to the proposed action or consideration of another alternative, including any that
was either previously unaddressed or eliminated from the study, or the no-action alternative).
Reasons can include:

o violation of a federal environmental standard;

o violation of the federal agency’s own environmental standard;

o violation of an EPA policy declaration;

o potential for significant environmental degradation; or,

o precedent-setting for future actions.that collectively could result in significant environmental
impacts.

EU--Environmentally Unsatisfactory--Impacts identified are so severe that the action must not proceed as
proposed. If these deficiencies are not corrected in the final EIS, EPA may refer the EIS to CEQ
Reasons, in addition to impacts identified, can include:

o substantial violation of a federal environmental standard;
o severity, duration, or geographical extent of impacts that warrants special attention; or,
"o national importance, due to threat to national environmental resources or policies.

atin a e Impact Statement:

1 (Adequate)--No further information is required for review.

2 (Insufficient Information)--Either more information is needed for review, or other alternatives should
be evaluated. The identified additional information or analysis should be included in the final EIS.

3 (Inadequate)--Seriously lacking in information or analysis to address potentially significant
environmental impacts. The draft EIS does not meet NEPA and/or Section 309 requirements. if
not revised or supplemented and provided again as a draft EIS for public comment, EPA may refer
the EIS to CEQ.

(See Selected Publications, below: EPA's Policy and Procedures for the Review of Federal Actions
Impacting the Environment.)

Annually, OFA and its regional counterparts review about 500 EISs and some 2000 other actions

~ (see Figures 1 and 2). Among the variety of proposed actions that may be reviewed, besides that for
which an agency provides an impact statement, are: legislation proposed by a federal agency; a
proposed agency regulation; the renewal of an dction originally approved before the enactment of
NEPA; a proposal for which an agency has determined that no impact statement is needed, whether or
not the agency has published a Finding of No Significant Impact (FONSI); and, an action that is
actually a segment of either a program or a reasonably expected succession of actions that could result
in a curulative negative impact on human health or welfare or the environment.

In addition to conducting environmental reviews, OFA. develops guidance materials and provides
training courses on NEPA and Section 309 requirements for EPA regional staff, and promotes
coordination between EPA offices and other federal agencies.




.in productive harmony, Section 102 directs -

THE NATIONAL ENVIRONMENTAL POLICY ACT AND CEQ

The National Environmental Policy Act (NEPA, 42 USC 4321 et seq.) was enacted on January |,
1970 in recognition of the widening influence on the human and natural environment that individual
federal agency actions can exert, With its stated purpose (see Highlight D) and with heightened public
awareness of environmental quality questions, NEPA makes its goals and policies "supplemental to
those set forth in existing authorities of Federal agencies” (NEPA, Section 105). In this way, the
agencies' authorizing statutes were amended to include NEPA requirements.

]

Title I of NEPA requires the federal , '
government to use all practicable meansto - HIGHLIGHT D: The Purposes of NEPA

preserve and maintain conditions under which

human beings can coexist with the natural world The purposes of this Act are: To declare a

natignal policy which will encourage productive
and enjoyable harmony between man and his

federal agencies to lend appropriate support to environment: ¢ : o
. e . . 5 ; to promote efforts which will
Initiatives &nd prggrams meant to.anucxpate and prevent or eliminate damage to the environment
prevent degradation of world environmental | and biosphere and stimulate the health and welfare -
quality. Further, this section requires federal . | 'of man; to enrich the understanding of the

agencies to incorporate environmental . ecological systems and patural resources
considerations in their decision-making, using a important to the Nartion; and to establish a Council
systematic, interdisciplinary approach. on Environmental Quality.

Title II of NEPA establishes the Council on
Environmental Quality (CEQ, or the Council).
‘Two months afier enactment of NEPA, the
President issued Executive Order 11514 authorizing CEQ to guide the Sec. 102 process. Under this
order, the Council immediately published guidelines, followed in 1978 by regulations (40 CFX Parts
1500-1508) requiring all Federal agencies to issue NEPA regulations consistent with CEQ's. Advisory
to the President, CEQ conducts studies, prepares the annual Environmental Quality Report to
Congress, and reviews EISs. Moreover, CEQ mediates interagency disputes concerning environmental
analyses of matters of national importance. (See Referrals section, below.)

(__PL 01-190, 42 USC 4321 et seq.)

As evidence of compliance with the NEPA Section 102 provisions for a proposed major action that
could significantly affect the environment, CEQ requires the lead agency to prepare a detailed written
statement addressing NEPA concerns, i.e., an EIS (40 CFR Part 1501). The lead agency may first
prepare an environmental assessment (EA), which is a concise public document (40 CFR Part 1501.3)
that determines whether an EIS or a FONSI (40 CFR Part 1501.4(¢)) should be prepared. An EA is
not necessary, however, if the agency has decided at the outset to prepare an EIS.

For review, the lead agency provides the EIS to those federal agencies having statutory Jurnsdictlon
or special expertise, as well as to appropriate other federal, state, and local agencies; Indian tribes,
when the proposed action might impact tribal lands; and, the interested or affected public (40 CFR Part
1503.1). Once the EIS is final, the lead agency must file it formally, simultaneously making it
available to the public, together with the reviewers' comments and the lead agency's responses to those
comments (40 CFR Part 1506.9). The CEQ regulations designate EPA the official recipient of all ﬁnal
EISs, which responsibility the EPA Administrator delegates to OFA.

4




REFERRALS TO THE COUNCIL ON ENVIRONMENTAL QUALITY

The "predecision referrals” provision (40 CFR Part 1504)
enables any federal agency under NEPA to refer another agency's
final EIS to CEQ during the 30-day waiting period before a lead
agency can proceed with the action, On the other hand, Section 309
authorizes EPA to refer to CEQ a broader range of federal activities,
not only actions for which EISs are prepared. The CEQ regulations
(40 CFR 1504.1(b)) implement Section 309 of the Clean Air Act,
acknowledging that EPA has been assigned more extensive review
and referral authority than the other agencies (see Highlight C).

Within 25 days afier the lead agency has made the final EIS
available to the public, the referring agency must provide early
notification to that agency about its intention, and make its referral in
writing to CEQ. The lead agency, once it has received written
notification from CEQ, is to respond in writing within 25 days.
During that same period, other agencies and the public may submit
written comuments to CEQ. Then CEQ may publish Findings and
Recommendations; mediate between the disputing agencies; hold
public meetings or hearings; refer irreconcilable disputes to the
Executive Office of the President for action; or, conclude either that
the issue is not of national importance or that insufficient information
has been submitted upon which to base a decision.

In the time since the referral process was formally established in
1973, agencies have referred a total of 24 proposed federal actions
to CEQ. Of these, EPA was responsible for 15, of which one was
referred jointly with the Department of the Interior (DOI). (See
Figure 2 for EPA regional environmental review offices.) So far, in
no case has CEQ made a formal referral to the Office of the
President. Most often, CEQ has issued Findings and
Recommendations., In a few cases the lead agency has withdrawn
the proposal, and in three cases CEQ determined that the issue was
not a matter of national importance.

In 1989, CEQ upheld EPA's Section 309 referral authority. At
issue was a DOI Bureau of Reclamation proposal to renew longterm
water contracts for irrigation operations of the Friant Unit in the
Centrai Valley Project of California. The reason for referral was
that no EIS had been prepared on the contract renewals, which
individually and in the aggregate were likely to result in
unsatisfactory environmental effects. In response, DOI questioned
EPA’s right to challenge the agency's decision that no EIS was
needed. In rejecting that argument, CEQ established a precedent,

Figure 2: EPA'S REGIONAL
SECTION 302 REVIEWERS

REGION ! : (617) 918-1051
Office of Environmental Review
JFK Federal Bidg.

Boston, MA. 02203-0001

REGION 2 : (212) 637-3504
Envir. Planning & Protaction
250 Broadway

New York, NY 10007-1866

REGION 3 : (215) 314-2705
Envir. Programs Branch
1650 Arch Street
Philadelphia, PA 19106

REGION 4 : (404) 562-9611
Office of Envir. Assessment
61 Forsyth Street

Atlanta, GA 30303

REGION 5: (312) 886-9750
Federal Activities program
T7 West Jackson Blvd,
Chicago, [L. 60604-3507

REGION 6 : (214) 665-7451
Office - Planning & Coordination
1445 Ross Avenue, Suite 1200
Dallas, TX 75270-2733

REGION 7 : (913) 551-7148
Environmental Review

726 Minnesota Avenue
Kansas City, KS 66101

REGION 8 : (303} 312-6228
Ecosystem Protection Program
999 18th Street, Suire 500
Deaver, CO 80202-2466

REGION 9 : (415) 744-1584
Office of Federal Activities
75 Hawthorne Street

San Francisco, CA 94105

REGION 10 : (206) 553-8574
Ecosystems & Communities
1200 Sixth Avenue

Seattle, WA 98101

that is, affirmed that EPA may identify a major federal action significantly affecting the environment,

even though the lead agency disagrees.
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Jﬁwm% UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

3 REGION10
H % 1200 Sixth Avenue
%M $ Seatlle, WA 98101
%'L PHO‘EG\\
May 14, 2007
Reply to
Atin. of: ETPA-088 - Ref: 07-013-NOA

Mr. P. Michael Payne, Ph.D., Chief of Permits
Conservation and Education Division

Office of Protected Resources

National Marine Fisheries Service

1315 East-West Highway

Silver Spring, MD 20910-3225

Re:  Draft Programmatic Environmental Impact Statement for Seismic Surveys in the
Beaufort and Chukchi Seas, Alaska

Dear Mr. Payne,

The U.S. Environmental Protection Agency (EPA) has reviewed the draft Programmatic
Environmental Impact Statement (PEIS) for the Seismic Surveys in the Beaufort and
Chukchi Seas, Alaska (CEQ No. 20070119), Our review has been conducted in accordance
with our responsibilities under the National Environmental Policy Act (NEPA) and Section 309
of the Clean Air Act.

The National Marine Fisheries Service (NMFES) and Minerals Management Service (MMS)
have jointly prepared the subject draft PEIS in order to describe and analyze the potential
significant impacts on marine mammals, other Arctic marine life, and native subsistence
lifestyles by proposed offshore oil and gas seismic surveys off Alaska. This document also
addresses a number of mitigation measures that have been identified as alternatives for
potentially reducing impacts on identified affected environments, particularly marine mammals
and the endangered bowhead whale. This PEIS will be used for issuing: (1) permits for oil and
gas exploration in the Arctic Ocean by MMS, and (2) Incidental Harassment Authorizations
(It1As) to the seismic industry by NMFS to take marine mammals incidental to oil and gas
seismic surveys in the Arctic Ocean. Since sounds generated by seismic survey operations and
related activities have the potential to adversely impact marine mammals and other marine
resources, IHAs would be required in order to legally harass marine mammals, incidental to
conducting seismic surveys,

The draft PEIS identifies eight action alternatives and the no action alternative. Analyzed
alternatives range from issuance of MMS permits with and without mitigation measures.
Specifically, the alternatives include different combinations of safety and exclusion zones for
preventing injury (180/190 dB), limiting behavioral harassment (160 dB) and limiting impacts on
feeding and migrating bowhead cow calf pairs (160 dB/120 dB, respectively), An alternative to
protect feeding and migration areas through specific restrictions to further reduce impacts to



various aggregations of bowhead and gray whales has also been analyzed. At this time, MMS
and NMFS have not identified a preferred alternative. Alternative 2, which would approve
seismic surveys as proposed, with existing Alaska OCS exploration permit stipulations and
guidelines, is the proposed action.

EPA appreciates the decision of NMFES/MMS to develop an EIS for this proposed action.
We recognize the challenges that NMES/MMS faced in preparing this draft PEIS, especially with
the lack of scientific data and the high levels of uncertainty associated with the impacts of
concurrent seismic and high-resolution surveys on marine resources, particularly the endangered
bowhead whale. The draft PEIS acknowledges the uncertainties regarding existing
environmental conditions, environmental effects of alternatives (including cumulative effects)
and mitigation measures to reduce adverse impacts. The paucity of data regarding the
distribution, abundance and habitat use of important biological and subsistence resources in the
area, such as the bowhead, creates uncertainty regarding conclusions in the draft PEIS. There are
additional layers of uncertainty regarding the probabilities of quantities, locations, and types of
seismic surveys that may occur because the hypothetical scenario described in the document
used numerous assumptions based on limited past activity and industry speculation. -

Although the draft PEIS makes a credible attempt to identify data gaps and uncertainties in
the alternatives analyses, EPA is concerned that, overall, the depth and breadth of uncertainties
presented in the document result in the lack of adequate support for many of the document’s
alternatives and conclusions. EPA has assigned a rating of EC-2
(Environmental Concerns-Insufficient Information) to this draft PEIS. Please find enclosed a
copy of the EPA rating system used in conducting our environmental review. This rating and a
summary of our comments will be published in the Federal Register. EPA’s primary concerns
regarding the draft PELS and our corresponding recommendations for the final PEIS are
discussed in further detail in the Attachment.

EPA appreciates the opportunity to review and provide comments on the NMFES/MMS draft
PEIS for Seismic Surveys in the Beaufort and Chukchi Seas, Alaska. If you have any questions
or comments concerning this review, please contact me at (206) 553-1601. Please also feel free
to contact Jennifer Curtis in our Alaska Operations Office at (907) 271-6324 or

curtis.jennifer @epa.gov.

Sincerely,
s/

Christine B. Reichgott, Manager
NEPA Review Unit

Enclosure


mailto:curtis.jennifer@epa.gov

ATTACHMENT

EPA Detailed Comments on NMFS/MMS Draft Programmatic Environmental Impact
Statement for Seismic Surveys in the Beaufort and Chukchi Seas, Alaska

Range of Alternatives ‘

Currently the draft PEIS analyzes eight action alternatives providing issuance of permits
without mitigation (proposed action), as well as seven alternatives with various degrees and
types of mitigation. Each action aiternative is based on the assumption that up to six seismic
surveys could occur within both the Beaufort and Chukchi project areas. This assumption
appears be based solely on interest expressed by industry and activity in the Beaufort and
Chukchi in recent years. EPA encourages consideration of additional alternatives that may allow
varying numbers (specifically fewer and greater numbers of surveys), particularly with the
increased interest in oil and gas exploration in the Outer Continental Shelf (OCS) off northern
Alaska and the imprecise nature of industry estimates. Such alternatives were not analyzed in
the draft PEIS. At this stage of the NEPA process, there is an opportunity to reevaluate, modify
or consider additional reasonable alternatives to avoid, minimize and/or mitigate for potential
adverse impacts to resources in the Beaufort and Chukchi.

EPA Recommendations for Selection of a Final Preferred Alternative

Of the existing alternatives, EPA concurs with NMES/MMS identification of Alternatives 3
and 8 as the most protective of biological resources and subsistence activities among existing
alternatives. We encourage the selection of one of these two alternatives as the Preferred
Alternative, particularly if no more protective alternatives are additionally considered. The
selection of a more protective alternative is especially critical given the lack of data regarding
impacts to marine mammals and other marine species when concurrent surveys are anticipated.
EPA’s review of the draft PEIS indicates that, even with the selection of Alternative 3 or 8, there
would likely be adverse impacts that should be avoided in order to provide protection of the
environment and subsistence resources.

Coordination with Otheér NEPA Activities

The Draft PEIS for Seismic Surveys in the Beaufort and Chukchi Seas has been developed
within the same timeframe as several other NEPA processes being undertaken on the North
Slope by NMES, MMS, and other federal agencies. As we stated in our comment letter to MMS
on the Lease Sale 193/Seismic Survey DEIS, EPA is concerned that the overlapping schedules of
the different NEPA documents, and the relatively short timelines assigned to developing and
finalizing the documents, will make it very difficult for NMFS/MMS to obtain, evaluate and
incorporate the most up-to-date information in each document. EPA recommends that NMES
and MMS coordinate and synchronize the schedules of the various NEPA efforts and allow for
ample time for public review and input, for their ongoing NEPA efforts in order to provide for
public participation and maximize the use and effectiveness of new, updated information and
input from agencies, tribes and the public intc each document. EPA also recommends that



NMFS/MMS describe how the comments that were received have been considered for each
document in the final PEIS, as applicable.

Cumnulative Impacts

Also similar to the MMS 193 Lease Sale, EPA is concerned that the Draft EIS does not
adequately analyze potential cumulative impacts on Alaska’s offshore ecosystem and the local
communities who depend on healthy ecosystems for their social, cultural and subsistence way of
life. An expanded analysis and discussion regarding potential cuamulative effects from past,
present and reasonably foreseeable future OCS and non-OCS related activities within the larger
project area should be included in the final PEIS, In particular, an expanded discussion of
present and reasonably foreseeable future non-OCS activities, which include the expected
significant increase in non-energy related minerals exploration and development in northern
Alaska, and their potential impacts should be included for the cumulative case in the final PEIS.
Mineral exploration and development activities that are currently underway and expected to
increase in northwestern Alaska over the next several years are relevant to the cumulative
analysis (e.g., expansions to the Red Dog Mine, coal extraction on Arctic Slope Regional
Corporation land and hard rock mining activities in South NPR-A). Additional discussion
regarding increased marine vessel traffic, including large-volume cargo vessels, and land use
alterations that are likely to result from onshore hard rock mining activity and future
development of oil and gas resources in the NPR-A should be included in the Final EIS.

Fuel Spill Probabilities and Risk

In the draft PEIS, NMFS/MMS used probability assumptions to determine the likelihood of a
fuel spill. EPA is concerned that throughout the document, the reference to a “small” or “low”
probability of a fuel spill or release, and the projected quantity per event (5 gallons per refueling
activity) causes confusion to the reader, and in general does not accurately reflect the potential
for larger fuel spills to occur and cause significant adverse, and potentially irreversible, impacts
to environmental and subsistence resources. NMFS/MMS should consider the possibility of
complete failure of containment, and potential impacts from that scenario, impacts that could be
compounded by the inability to clean up oil spills in broken ice and other hazardous conditions in
the Beaufort and Chukchi Seas. EPA recommends that NMFS/MMS incorporate a more
comprehensive approach to oil spill risk and the adverse impacts that could result from survey
and associated support vessels and activities.

Endangered Species Act

EPA is concerned with data gaps regarding the three species of endangered cetaceans
(bowhead whale, fin whale, and humpback whale) that occur within or near the project area. Of
particular concern is the lack of data regarding the bowhead whale, given its endangered status
and the critical role it plays in the subsistence lifestyle of Alaska Natives in the Arctic. The draft
PEIS identifies significant uncertainties about the details of many cumulative effects on the
bowhead population in the project area. The final PEIS needs to provide additional information
to support conclusions regarding potential adverse impacts to the bowhead whale as a result of
seismic and high-resolution surveys, and the effectiveness of mitigation measures to avoid or



minimize adverse impacts, The final PEIS should also provide additional explanation of how
input from local residents and affected tribes regarding bowhead whale distribution and behavior
(with and without indusirial activities in the area) was evaluated and used during the NEPA
process and how the input was factored into the selection of a preferred alternative.

Additionally, the U.S. Fish and Wildlife Service is currently considering comments
submitted in response to the proposed rule to add the polar bear to the list of threatened and
endangered species. A decision regarding listing the polar bear may occur during preparation of
the final PEIS. EPA recommends that the final PEIS incorporate the best available current
information on the regulatory status of the polar bear, including potential designation of any new
critical habitat areas, and the implications for survey activities in the Beaufort and Chukchi Seas.

Adaptive Management and Monitoring

Section 1V of the draft PEIS broadly discusses the monitoring measures that will be
employed in each of the action alternatives, as well as the evalvation of monitoring efforts
attempted during the 2006 Open Water Season. This section does not identify the development
of any adaptive management strategies that could be applied should mitigation activities and
stipulations not adequately protect and conserve subsistence and other resources. EPA
recommends the development and integration of an adaptive management program to protect
resources that are not adequately safeguarded under existing mitigation measures and
stipulations.

Tribal Consultation

The draft PEIS does not discuss or document the consultation process used by NFMS/MMS
to formally consult and/or coordinatie with Alaska tribal governments that could be potentially
affected by this project on a government-to-government basis. The draft PEIS includes an
abbreviated section (V. Consultation and Coordination) that describes the scoping process for the
draft PEIS, and participation in the 2006 Open Water Meecting, as well as a distribution list for
the documents. EPA recommends that the final PEIS include a separate section that addresses
NMFS/MMS's tribal consultation obligations and activities undertaken during preparation of the
draft and final PEIS. '

Presidential Executive Order (EO) 13175 Consultation and Coordination with Indian Tribal
Governments (November 6, 2000; FR Vol. 65; No. 218) recognizes the unique legal relationship
the United States has with tribal governments. The EQ requires all federal agencies to establish
regular and meaningful consultation and collaboration with tribal officials and to strengthen the
United States government-to-government relationships with Indian tribes. The scheduled public
meetings in the various communities meetings do not fulfill the tribal consultation
responsibilities described in E.O. 13175. Formal consultation must take place with the interested
tribal governments potentially impacted by this project, The opportunity for effective
consultation should be created to allow for meaningful tribal input, In addition to documenting
the tribal consultation process that was completed during the preparation of the draft and final
PEIS, the final PEIS should include a discussion of how comments that were heard during
consultation were considered during the preparation of the draft PEIS and in the selection of the



preferred alternative in the final PEIS. If consultation was offered, but not accepted by the tribal
governments, that information should be provided in the documents.

In addition to the whaling communities identified throughout the draft PEIS, the proposed
project could affect iraditional trade and cultural practices of other communities that utilize and
obtain subsistence and other traditional resources through barter and trade with the whaling
communities. Tribal governments that may be impacted, either directly and indirectly, by this
action should also be invited to consult with NMES/MMS. For instance, there may be impacts to
the trade and bartering activities that occur with bowhead meat, bone, and baleen throughout the
year with non-whaling Native communities.

Public Participation

The draft PEIS does not include a summary of comments that were received and evaluated
during the public scoping period, the scoping comments or a reference for obtaining and
reviewing comments. EPA recommends that information from comment letters and meetings
that have occurred more recently be included in this document in order to disclose and discuss
continuing issues and concerns or new issues and concerns that have been communicated during
the development of this analysis. The final PEIS should include a section that discloses and
discusses public comments that were received during the scoping period and responses to
comments that were received during the public comment period on the draft FEIS, The section
should be organized and formatted such that it is easy for the reader to see the individual
comments, the responses to comments, and determine how NMFS/MMS considered individual
during the preparation of the final PEIS and the Preferred Alternative.

Additionally, NFMS/MMS should consider interspersing the various tables, maps and figures
from Section VIII into the discussion sections of the document in order to assist the public in its
review, and to improve readability. The quality of several of the figures should also be refined to
ensure clarity for the reader.

Environmental Justice

As also stated in EPA’s comments on Lease Sale 193, EPA’s primary concerns with the issue
of environmental justice during this NEPA process and in discussions in the draft PEIS focus on
the effects of multiple, overlapping and fast-tracked planning processes that have occutred over
the past several months, and increasing concerns from local residents regarding human health
impacts from proposed oil and gas exploration, development and production activities in the
area.

EPA recognizes that the enormous amount of information that has been prepared in various
NEPA documents for oil and gas activities in the Alaska Arctic over the past several months has
put a strain on local communities’ abilities to adequately review and respond to proposed
activities that directly affect their quality of life and, in particular, their subsistence way of life.
In recent months, public input has been solicited for the Beaufort Sea Qil and Gas Lease Sale
202 EA and Finding of No Significant Impact, the MMS OCS 5-Year Program for 2007-2012
and the accompanying 5-Year Program Draft EIS, the NOI for a Programmatic EIS for seismic



activities in the Chukchi and Beaufort Seas, an NOI for a Supplemental EIS for the Northeast
National Petroleum Reserve-Alaska (NPR-A) Integrated Activity Plan, and Lease Sale 193 Draft
EIS. The public review and comment periods have at times occurred during critical whaling and
other subsistence activity seasons when many of the key individuals in the communities were
likely unavailable, and they have all occurred in such rapid succession that thoughtful and
meaningful reviews, which the agencies ask for and expect, have undoubtedly been constrained.
More importantly, it is understandable that the pressure to review, comment on and ultimately
live with the rapid pace of industrial activities creates stress and other adverse impacts to
individuals living in the area. EPA recommends that the NMFS/MMS consider any requests by
local residents to extend review and comment deadline, and to coordinate future deadlines and
meetings so that conflicts with subsistence and other traditional activities are minimized, if not
avoided. '

A second concern relative to environmental justice results from the recurring comments from
local residents and North Slope Borough (NSB) officials about recognized and potential human
health impacts from onshore and offshore oil and gas activities on the North Slope. It is our
understanding that on several occasions, MMS and other federal agencies have been asked by
NSB officials to engage in meaningful discussions and consultation about environmental health
concerns of local residents. EPA understands the challenges associated with studies of impacts
from oil and gas activities on community and individual human health and the evaluation of
potential mitigation for impacts. However, EPA continues to encourage NMFES/MMS to foster
and participate in focused dialogue with local residents in order to better understand the types of
concerns regarding human health that are in the communities and work with communities to
explore potential ways to analyze and mitigate adverse impacts. BPA considers the analysis of
human heath impacts from proposed oil and gas activities part of the NEPA process, and we
would be interested in assisting MMS in their efforts.
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PO. Box 21668

Juneau, Alaska 99802-1668

/ " @@ | | “EBRIED

May 23, 2006 Mé- 30 7008

e Tt
Michael F. Geatheard, Director
Office of Water
United States Environmental Protectlon Agency, Regmn 10
1200 Sixth Avenue

Seattle, WA 98101

Dear Mr, Gearheard,

The National Marine Fisheries Service (NMFS) has reviewed the Final Ocean Discharge
Criteria Evaluation for the Arctic NPDES General Permit for Oil and Gas Exploration
(Permit No.: AKG280000), The purpose of the evaluation is to analyze the effects of the
1.8, Environmental Protection Agency (USEPA) issuing a National Pollutant Discharge
Elimination System (NPDES) general permit for effluent discharges associated with oil
and gas exploration activities in the Outer Continental Shelf (OCS) areas designated as
the Beaufort and Chukchi Seas, Hope Basin and Norton Basin Areas of Coverage off
northern Alaska, as well as all Alaska state waters contiguous with the OCS areas, The
permit will be in effect from 2006-2011, 1t is estimated that a total of 21 exploration
wells and 12 delineation wells will be drilled in the Beaufort Sea; 2 exploration wells and
2 delineation wells will be drilled in the Chukchi Sea; and that no exploration or
delineation wells will be drilled in Hope Basin or Norton Sound during the period of this
permit, based on the information provided in the MMS FEIS for the OCS Oil and Gas
Leasing Program (2002-2007), under the effective period of this general NPDES permit.

The permit covers exploratory drilling operations conducted from drill barges, jack-up
rigs, drilling ships, or semi-submersible rigs to identify the location of producing
formations. The permit does not cover developmental or production operations, The
major waste streams from drilling operations are drilling fluids, also called drilling mud,
and drilling cuttings. The most toxicologically important constituents of drilling muds are
aromatic compounds and heavy metals, The NPDES permit incorporates a standard
acute toxicity test using the mysid Mysidopsis bahia. Under these permits, discharge of
muds with a LCsp of less than 30,000 ppm SPP (suspended particulate phase) is
prohibited. The discharge of muds and cuttings contaminated by diesel oil or diesel oil
spots or “pills” is prohibited by this penmit and can not be discharged.

USEPA has determined that the action is not likely to adversely affect any species listed
under the Endangered Species Act (ESA) or designated critical habitat of such species,
and requests concurrence from NMFS. NMFS concurrence is primarily based upon the
Final Ocean Discharge Criteria Evaluation of the Arctic NPDES General Permit for Oil
and Gas Exploration dated January 24, 2006, and the documents quoted in this letter,
Species under NMFS ESA jurisdiction that could be affected by this action include blue-,
bowhead-, fin-, humpback, northern right-, sperm-, and sei whales, and Steller sea lions.
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Critical habitat is only designated for Steller sea lions and consists of major rookeries,
haulouts and buffer areas, and three special aquatic foraging areas, including the Shelikof
Strait, Bogoslof, and Seguam Pass areas (50 CFR part 226.203).

Some impacts may be measurable, but their effects may be minimal and/or short-term in
duration; therefore, they may not require avoidance or mitigation. Adverse impacts that
are reduced by mitigation below the “significance thresholds” that are incorporated into
the permit, or that are demonstrated to be acceptable because the risk of the impact
occurring is small, are considered “nonsignificant.” Impacts to NMFS’ ESA species may
occur from direct exposure to pollutants, or indirectly, through bicaccumulation in the
food chain.

The bowhead whale has the greatest potential to be impacted by oil development since
the majority of their habitat is in the area of the Arctic oil and gas exploration,
specifically the Beaufort and Chukchi seas, They are distributed in seasonally ice-
covered waters of the arctic and near-arctic, typically between 5€N and 75N latitude in
the western Arctic Basin. The majority of the Western Arctic stock migrates annually
from wintering areas (November to March) in the northern Bering Sea through the
Chukchi Sea in the spring (March through June) and into the Canadian Beaufort Sea,
where they spend much of the summer (mid-May through September) before returning
again in the fall (September through November) (Braham et al.; Moore & Reeves as cited
in NOAA, 2002a). The bowhead whale subsistence-hunting area near Barrow in an area
of the Chukchi Sea has been removed from leasing consideration in the MMS 5-Year
Offshore Oil and Gas Leasing Program for 2002-2007.

The direct effects to bowhead whales will be insignificant or nonexistent. Ifit is assumed
that a deposition depth of 1 cm (0.4 in) would be detrimental to benthic organisms, a
worst-case scenario calculation indicates that less than 0,0001 percent of the total area
proposed for exploration would potentially be adversely impacted. Additionally, if is
likely that whales will avoid the activity occurring in the drilling areas and thus avoid
contact with the 100 m mixing zone.

Indirect impacts to bowhead whales may occur though bicaccurmulation. The
consumption of contaminated prey items by cetaceans could result in the
bioaccumulation of metals {i.e., cadmium or organic forms of mercury) by whales,
potentially resulting in toxicity, The degree to which food supplies of these whales
would be impacted would depend on the area affected and the concentrations of these
metals in the discharge. Benthic organisms within 100 m of a discharge will likely
experience temporary sublethal effects with some lethal effects on immature stages due to
trace metals. Research on the chemical toxicity of drilling muds has indicated that larval
stages and planktonic organisms are the most sensitive of the Alaskan species that have
been evaluated. It is unlikely that organisms would be exposed for petiods of time
typically used to determine acute toxicity since drilling mud discharges are episodic with
durations of only a few hours. Additionally, recovery of the affected benthic organisms
likely would occur within 4 months (Currie and Isaacs, 2004) to 2 years after the
termination of discharges.



The area impacted by oil development that may contribute to bioaccumulation that would
have potential impacts to bowhead whales is less than 0.0001 percent of the total area,
even in a worst case scenario. Additionally, studies have shown that bowhead whales are
sensitive to noise from offshore drilling platforms and seismic survey operations
(Richardson and Malme 1993, Richardson 1995). The majority of bowhead whales
exposed to recordings of drillship noise in the Area of Coverage oriented away from the
noise source. Noise levels eliciting an avoidance response were estimated to extend 4-11
km (2-6 nmi) from a drillship (Richardson et al., 1990, p. 156). This is 100 times greater
than the affected area due to the discharge (100 m). Recent studies conducted for a

* monitoring program for the Northstar project (a drilling facility in the Beaufort Sea)

found that in one of the three years of monitoring efforts, the southern edge of the
bowhead whale fall migration path may have been slightly adjusted to 2-3 miles further
offshore during periods when sound levels were recorded at higher levels (Richardson et
al. 2004), It is likely that whales will avoid the activity occurring in the drilling areas and
thus avoid contact with prey residing within the more concentrated portions of the plume
during discharge. Based on the limited extent of impacts in relation to the total area
containing potential prey, the episodic nature of the discharges, the low concentrations of
metals in the discharge, and the mobility of whales and their prey, the impacts from the
discharge will be insignificant. Based on the information given in the assessment, NMFS
concurs in EPA’s determination that the issuance of this permit may affect but is not
likely to adversely affect the bowhead whale.

Additional endangered species are the blue, fin, humpback, northern right, sperm, and sei
whales, and Steller sea lions. Effects from oil development on these species would be
less than the bowhead whale, primarily due to less time spent in the Chukchi and
Beaufort Seas. In the North Pacific, blue whales seldom enter the Bering Sea and are
only rarely seen as far north as the Chukehi Sea (ADFG 1994). Fin whale summer
distribution extends from central Baja California into the Chukchi Sea, while their winter
range is restricted to the waters off the Pacific coast of North America. Humpbacks are
widely distributed in all oceans, though they are less common in Arctic waters, Only a
small portion of the humpback whale summer habitat area is included in the permit area.
The North Pacific right whale population is thought to be very small, perhaps in the tens
of animals (NMFS 2002b). They have not been observed outside the southeastern Bering
Sea at least through October (NOAA, 2003b). Critical habitat for North Pacific right
whales is in the process of being designated, but does not include any of the Chukchi or
Beaufort S8ea, In the North Pacific, sperm whales are distributed widely, with the
northernmost boundary extending from Cape Navarin (62°N) to the Pribilof Islands
{Angliss and Lodge 2003). The distribution of sperm whale indicates that male sperm
whales are the only sex that frequent Alaskan waters and that sperm whales are normally
distributed outside of the action area, Sei whales are common in the southwest Bering
Sea to the Gulf of Alaska, and offshore in a broad arc between about 40°N and 55°N
(Environment Canada 2004a; WWTF 2005). It is possible that oil and gas operations could
impact the habitat and food supply of the sei whale, however the action area is located in
the Beaufort Sea and Chukchi seas which are located north of sei whale habitat and could
possibly impact only a small portion of their overall habitat and prey. The habitat of the



Steller sea lion is located from the central Bering Sea south through the Aleutian Islands
and further south through the Pacific coast. It is possible that oil and gas operations
could impact the habitat and food supply of the Steller sea lion; however the action area
includes the Beaufort Sea and Chukchi sea which are located north of Steller sea lion
habitat and could possibly impact only a small portion of their overall habitat and prey.
Critical habitat has been designated for the endangered Steller sea lion, but none is
located within or near the NPDES permit area.

Due to the limited use of the permit area by NMFS ESA species, the limited extent of
impacts in relation to the total area containing potential prey, the episodic nature of the
discharges, the low concentrations of metals in the discharge, and the mobility of whales
and their prey, the discharge is not likely to adversely affect the listed whale species or
the endangered Steller sea lions. Based on the information given in the assessment,
NMFS has determined the impacts from the discharge will be insignificant, and concurs
in EPA’s determination that the issuance of this permit may affect but is not likely o
adversely affect NMFS ESA species. Based on the information given in EPA’s
assessment, there will be no effect on Steller sea lion critical habitat, or potential
Northern Pacific right whale critical habitat, since they are not present in the permit area,

Reinitiation of consultation is required where discrétionary Federal agency involvement
or control over the action has been retained (or is authorized by law) and if: (1) take of a
listed species occurs, (2) new information reveals effects of the action that may affect
listed species or critical habitat in a manner or to an extent not considered, (3) the action
is subsequently modified in 2 manner that causes an effect to the listed species or critical
habitat not considered, or (4) a new species is listed or critical habitat designated that may
be affected by the action.

Sincerely,

firburtPNse

Robert D. Mecum
Acting Administrator, Alaska Region

CC: Mike Lidgard - EPA, Seattle
Sonia Vidanage - EPA, Seattle
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Umted States Department of the Interior
U.S. FISH AND WILDLIFE SERVICE
Fairbanks Fish and Wildlife Field Office

101 12" Avenue, Box 19, Room 110
Fairbanks, Alaska 99701
July 15, 2004

Michael F. Gearheard I
U.S. Environmental Protection Agency i““"ﬁ I

Region 10 R A EE
1200 Sixth Avenue - . )
Seattle, WA 98101 | g JUL 20 200 i
L__ . _ Re:NPDES
- .7~ Discharges, Beaufort
- T Sea, Alaska

Dear Mrt, Gearheard:

This responds to your request for information addressing biological resources pursuant to
section 7 of the Endangered Species Act of 1973, as amended (Act). This information is
being provided for use in evaluating the U.S. Environmental Protection Agency’s
(EPA’s) proposed reissuance of the general National Pollutant Discharge Elimination -
Systemn (NPDES) permit for oil and gas exploration facilities on the outer continental
shelves (OCS) of the Beaufort and Chukchi Seas, North Slope, Alaska.

The proposed project sites are within the summer ranges of the spectacled eider
(Somateria fischeri) and Steller’s eider (Polysticta stelleri) which are both listed as
threatened under the Act. Because some listed eiders stage in the Beaufort and Chukchi
Seas while migrating to and from North Slope breeding areas, impacts from
discharge/effluent to their food supply, primarily mollusks and crustaceans, could oceur.

Based on the limited-amounts and spatial distribution of proposed drilling, the Service
concludes that this project is not likely to adversely impact listed species. Although
impacts to eider prey species are likely, areas that could be covered in discharge would be
small in relation to the feeding habitat available. Therefore, preparation of a biological
assessment or forther consultation under section 7 of the Act regarding these projects is
not necessary at this time. This conclusion applies only to endangered and threatened
species under our jurisdiction. It does not preclude the need to comply with other
environinental legislation or regulations such as the Clean Water Act.

Thank you for your cooperation in meeting our joint responsibilities under the Act, If
you need further assistance, please contact Jonathan Priday at (907) 456-0499.

Sincerely,

Fed Swem

Ted Swem
Branch Chief
Endangered Species
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1.0 INTRODUCTION

1.1. PURPOSE OF EVALUATION

The U.8. Environmental Protection Agency (USEPA) intends to issue a National Pollutant
Discharge Elimination System (NPDES) general permit for effluent discharges associated with
oil and gas exploration activities in the OQuter Continental Shelf (OCS) arcas designated as the
Beaufort and Chukehi Seas, Hope Basin and Norton Basin Areas of Coverage off northemn
Alaska, as well as all Alaskan state waters contiguous with the OCS areas (Figure 1-1). A copy
of the general permit is provided in Appendix C. Section 403(c) of the Clean Water Act (CWA)
requires that NPDES permits for such ocean discharges to be issued in compliance with
USEPA’s Ocean Discharge Criteria for preventing unreasonable degradation of ocean waters.
The purpose of this Ocean Discharge Criteria Evaluation (ODCE) report is to identify pertinent
information and concerns relative to the Ocean Discharge Criteria and exploratory petroleum
drilling in these waters,

USEPA’s Ocean Discharge Criteria (40 CFR Part 125, Subpart M) set forth specific
determinations of unreasonable degradation that must be made prior to permit issuance.
Unreasonable degradation of the marine environment is defined (40 CFR 125.121[e]) as follows:

Significant adverse changes in ecosystem diversity, productivity, and stability of the biological
community within the area of discharge and surrounding biological communities;
Threat to human health through direct exposure to pollutants or through consumption of exposed
aquatic organisms; or
Loss of aesthetic, recreational, scientific, or economic valuzs, which are unreasonable in relation
to the benefit derived from the discharge.

This determination is to be made based on consideration of the following 10 eriteria (40 CFR

125.122):

1. The quantities, composition, and potential for bivaccumulation or persistence of
the pollutants to be discharged;

2. The potential transport of such pollutants by biological, physical, or chemical
processes;”

3 The composition and vulnerability of the biological communities which may be
exposed to such pollutants, including the presence of unique species or
compunities of species, the presence of species identified as endangered or
threatened pursuant to the Endangered Species Act, or the presence of those
species critical to the structure or function of the ecosystem, such as those
important for the foed chain;

4, The importance of the receiving water area to the surrounding biological

community, including the presence of spawning sites, nursery/forage areas,

ODCE for Arctic NPDES General Parmit

1/24/08
1-1



migratory pathways, or areas necessary for other functions or critical stages in the
life cycle of an organism;

5. The existence of special aquatic sites including, but not limited to, marine
sanctuaries and refuges, parks, national and historic monuments, national
seashores, wilderness areas, and coral reefs;

6. The potential itnpacts on huinan health through direct and indirect pathways;

7. Existing or potential recreational and commercial fishing, including finfishing and
shellfishing;

8. Any applicable requirements of an approved Coastal Zone Management Plan;

9. Such other factors relating to the effects of the discharge as may be appropriate;

10, Marine water quality criteria developed pursuant to Section 304(a)(1).

If the Regional Administrator determines that the discharge will not cause unreasconable
degradation of the marine environment, an NPDES permit may be issued, If the Regional
Administrator determines that the discharge will cause unreasonable degradation of the marine
environment, an NPDES permit may not be issued.

If the Regional Administrator has insufficient information to determine, prior to permit issuance,
that there will be no unreasonable degradation of the marine environment, an NPDES permit will
not be issued unless the Regional Administrator, on the basis of the best available information,
determines that:

¢ such discharge will not cause irreparable harm to the marine environment during the
period in which monitoring will take place,

¢ there are no reasonable alternatives to the onsite disposal of these materials, and

¢ the discharge will be in compliance with certain specified permit conditions (40 CFR
125.122).

“Irreparable harm™ is defined as “significant undesirable effects occurring after the date of
permit issnance which will not be reversed after cessation or modification of the discharge” (40
CFR 125.121[a]).

1.2. SCOPE OF EVALUATION

Offshore oil and gas activities can be categorized into exploratory, developmental, and
production operations. Exploratory drilling operations are conducted from drill barges, jack-up
rigs, drilling ships, or semi-submersible rigs to identify the location of producing formations,
Development operations are conducted on platforms from which multiple wells are drilled after a
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commercially exploitable reserve has been identified. Production operations ensue during and
after developmental drilling.

This document evaluates the impacts of waste discharges as provided for by the Arctic NPDES
general permit proposed for offshore il and gas exploration in the Beaufort and Chukchi Seas,
Hope Basin and Northern Norton Basin, Rather than covering a geographic area defined by
specific State and Federal lease sale tracts, the area of coverage includes the following: federal
waters of the Beaufort Sea and Chukchi Sea, Hope Basin and Norton Basin planning basins as
defined by Minerals Management Service (MMS) (see MMS, 2002) and state waters contiguous
to the landward boundary of the MMS planning basins (Figure 1-1). The “state waters” under
consideration in this ODCE typically extend from the coastal baseline defined as part of the
403(c) program to three mifes offshore.

The permit will authorize discharges from exploratory operations in all areas offered for lease by
MMS and Alaska Department of Natural Resources (ADNR) including past and future lease
sales within the Beaufort Sea, Chukclii Sea, Hope Basin, and Norton Basin, This method of
defining the Area of Coverage will insure that all areas potentially leased during the term of this
general permit will be covered. While the MMS planning basins (i.e., Beaufort Sea, Chukchi
Sea, Hope Basin and Norton Basin Planning Areas) and contiguous State waters are generally
larger than the areas offered for lease by MMS and ADNR, discharges under this general permit
would occur in only those areas ultimately offered for lease.

This document relies extensively on information provided in the Final Environmental Impact
Statements (FEIS) for MMS Multiple Lease Sale 186, 195 and 202 (MMS, 2003); the
Environmental Assessment (EA) for Sale 195 (MMS, 2004a); MMS OCS Reports (MMS,
2004b, 20035a, 2005b); Final Finding for ADNR Lease Sales in the Beaufort Sea (ADNR, 1999);
FEIS for MMS Sale 57 (MMS, 1982); USEPA’s guidance documents for oil and pas exploration
discharges (Avanti Cotp., 1993; USEPA, 1985, 1993a, 2000a, 2000b); and the previous ODCE
for this general permit (USEPA, 1995). Where appropriate, the reader will be referred to these
publications for more detailed information concerning certain topics. The information presented
here is a synthesis of these documents, along with the inclusion of discharge modeling results
and findings published in the scientific literature.

1.2.1. Beaufort Sea Area of Coverage

The general permit applies to the entire Beaufort Sea Planning Area (Barrow eastward to the
Alaska, USA and Yukon, Canada border) including contiguous State waters (Figure 1-1);
however, for the term of the proposed permit MMS and ADNR will likely only consider leasing
the areas identified in the MMS 2002 planning area (OCS Lease Sales 186, 195 and 202) and the
ADNR 1999 area wide lease sale; For purposes of this document and because no additional
leasing will likely occur outside these and current lease sale boundaries, the area of current leases
and new leases from MMS Sales BE, 124, 144, 170, 186, 195 and 202 and ADNR 1999 lease
sale will be considered as the Beaufort Sea Area of Coverage for this ODCE.
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The Beaufort Sea Planning Area extends from the U.S./Canadian boundary in the Beaufort Sea
(approximately 141° W) westward to Icy Cape in the Chukchi Sea (16 1° W), It extends about
260 kilometers (kmy} [140 nautical miles {nmi)] offshore with water depths ranging from 0 to
about 1,500 meters (m) [4,921 feet (ft)]. The Beaufort Sea Area of Coverage includes
approximately 5.58 million hectares (ha) [13.8 million acres (ac)] of the Beaufort Sea Planning
Area and contiguous State waters (Figure 1-1).

Five biologically sensitive areas have been identified in the Beaufort Sea, all of which are
located shoreward of the 10-m isobath. These areas are the Salt Marshes; Harrison Bay/Colville
River Delta; Thetis Island; Simpson Lagoon; and the Boulder Field, These areas are either
important feeding grounds for indigenous fish and bird species or, like the Boulder Field,
comprise unique biclogical communities,

Four areas have been proposed as deferral areas for MMS Sales 186, 195 and 202 within the
Beaufort Sea Area of Coverage. Future lease sale confignrations may include or omit these
arcas, The following describes the proposed deferral areas:

s {he Barrow deferral: an area located in the westerm portion of the proposed sale area
consisting of 26 whole or partial blocks, approximately 138,000 ac, for protection of
Barrow subsistence-use zones and wildlife areas;

+ the Nuigsut deferral: an area located off of Cross Island consisting of 30 whole or partial
blocks, approximately 162,000 ac, for protection of Nuigsut subsistence-use zones and
wildlife arcas;

+ the Kaktovik deferral: an area located off of Barter Island consisting of 28 whole or
partial blocks, approximately 121,000 ac, for protection of the Native Village of
Kaktovik’s traditional known subsistence-whaling areas; and

» the Eastern deferral: an area located east of Kaktovik consisting of 60 whole or partial
blocks, approximately 283,000 ac, adjoining an area that the state of Alaska has deferred
in recent state sales for the protection of bowhead whales and environment,

Additionally, ADNR has identified the following areas and time periods as sensitive areag that
require special consideration when proposing leasing activities;

the Boulder Patch in Stefansson Sound, year round;

the Canning River Delta, January-December;

the Colville River Delta, January-December;

the Cross, Pole, Egg, and Thetis Islands, June-December;

the Flaxman Island waterfowl use and polar bear denning areas, including the

Leffingwell Cabin national historic site located on Flaxman Island;

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

» the Sagavanirktok River delta, January-December; and

» Howe Island supports a snow goose nesting colony, May-August.
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1.2,2. Chulichi Sea Area of Coverage

The general permit applies to the entire Chukchi Sea Planning Area (Point Hope northward to
Barrow) including contiguous State waters (Figure 1-1); however, for the term of the proposed
permit MMS will likely only consider leasing the areas identified in the MMS 2002 planning
area (Special Interest Sale). There are no current lease sales in the Chukeli Sea by either MMS
or ADNR. Additionally, ADNR. has nhot proposed any lease offerings in the Chukchi Sea. Since
the arca of MMS Special Interest Sale does not identify the particular lease blocks that may be
available for sale, the entire MMS Chukchi Sea Planning Area will be considered as the Chukchi
Sea Area of Coverage for this ODCE.

The Chukehi Sea Area of Coverage includes approximately 13.76 million ha (34 million ac)
(Figure 1-1). The Chukchi Sea Area of Coverage extends from Icy Cape westward to Point
Hope. It extends about 416 km (260 nmi) offshore in water depths ranging from 10 m (32 ft) to
about 70 m (230 fi).

The bowhead whale subsistence-hunting area near Barrow in an area of the Chukchi Sea has
been removed from leasing consideration in the MMS proposed final 5-Year Offshore Oil and
Gas Leasing Program for 2002-2007.

1.2.3. Hope Basin Area of Coverage

The general permit applies to the entire Hope Basin Planning Area (Cape Prince of Whales
northward to Point Hope) including contignous State waters (Figure 1-1); however, for the term
of the proposed permit MMS will likely only consider leasing the areas identified in the MMS
2002 planning area (Special Interest Sale). There are no cutrent lease sales in the Hope Basin by
cither MMS or ADNR. Additionally, ADNR has not proposed any lease offerings in the Hope
Basin. Since the area of MMS Special Interest Sale does not identify the particular lease blocks
that may be available for sale, the entire MMS Tlope Basin Planning Area will be considered as
the Hope Basin Area of Coverage for this ODCE,

The Hope Basin Area of Coverage includes approximately 16,06 million ha (6.5 million ac)
{(Figure 1-1). The Hope Basin Area of Coverage extends from Point Hope southward to Cape
Krusenstern (67° N). It extends about 204 km (110 nmi) offshore in water depths ranging from
10 m {32 ft) to about 70 m (230 f1).

1.2.4, Norton Sound Area of Coverage

The general permit applies to the entire Norton Sound Plamning Area northward of latitude 64.5°
N to Cape Prince of Whales including contiguous State waters (Figure 1-1); however, for the
term of the proposed permit MMS will likely only consider leasing the areas identified in the
MMS 2002 planning area (Special Interest Sale). There are no current lease sales in the Norton
Sound by either MMS or ADNR. Additionally, ADNR has not proposed any lease offerings in
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the Norton Sound. Since the area of MMS Special Interest Sale does not identify the particular
lease blocks that may be available for sale, the entire MMS Norton Sound Planning Area will be
considered as the Norton Sound Area of Coverage for this ODCE.

The Norton Sound Area of Coverage includes approximately 10,12 million ha (25 million}
(Figure 1-1). The Norton Sound Area of Coverage extends from the Cape Prince of Wales
southward to Yukon Delta (63°N). It extends about 593 km (320 nmi) offshore in water depths
ranging from 7.62 m (25 f1) to about 198 m (650 f). '

The Yukon-Kuskokwim River Delta is considered a vulnerable coastal area which is a critical
habitat for North America’s largest run of king salmon. Approximately one-third of this delta
region comprises the Clarence Rhode National Wildlife Refuge. The delta is also critical to
Native Alaskan Tribes subsistence harvest,

1.2.5. Duration of Activity

Ice is present much of the year in the Beaufort and Chukchi seas but drilling can take place year-
round in very shallow waters. It is expected that exploratory wells will be drilled from a
moveable platform resting on the seafloor when ice is not present in these water bodies. An ice
or gravel island could be constructed to allow drilling to continue during the winter months
(MMS, 2002; ADNR, 1999),

In deeper waters, it is likely that drillships or floating platforms anchered to the seafloor would
be used and drilling would be limited to a short period in the summer months, Also, icebreakers
could provide support in the vicinity of the drilling rig to control sea ice (MMS, 2002).

1.3. OVERVIEW OF REPORT

The evaluation focuses on sources, fate, and potential effects of exploratery drilling rig
discharges on various groups of aquatic life. The types and projected quantities of discharges are
detailed in Section 2,0, Anticipated amounts or volumes of wastes, approximate chemical
composition, and chemical concentrations are also given.

Following discharge, the fate of the wastes is examined in Section 3.0, which covers dilution,
dispersion, and persistence of discharged constituents in relation to influential receiving water
properties, including water depth, ice coverage, enrrents, wind, and waves. Section 3.0 also
provides estimates of the vertical and horizontal coverage and deposition of the discharges, This
information is needed to assess aquatic toxicity and food chain accumulation questions, and the
probability of burying benthic infaunal invertebrates or otherwise modifying their habitat
chemically or physically (e.g., via grain size changes),

An overview of aquatic communities and important species, including threatened and
endangered species, and potential biological and ecological effects is presented in Section 4.0,
The means by which drilling mud discharges could impact human health, mainly subsistence, are
presented in Section 5.0. Section 6.0 provides information on tribal resources other than
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subsistence that may be affected by this action, Commercial fisheries are discussed in Section
7.0 and coastal zone management is discussed in Section 8.0, Section 9.0 discusses the
compliance of expected exploratory drilling discharges with Alaska water quality criteria and
Section 10.0 summarizes the findings of this report. All figures for this evaluation are presented
in Appendix A; tables are found in Appendix B. )
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2.0 COMPOSITION AND QUANTITIES OF MATERIALS
DISCHARGED

2.1, TYPES OF DISCHARGES FROM DRILLING ACTIVITIES

This document evaluates the impacts of waste discharges as provided for by the Arctic NPDES
general permit proposed for offshore oil and gas exploration (i.e., drilling activities). Production
activities and produced water discharges are not discussed in this document because they are not
authorized by this permit.

Oil and gas drilling generates a wide range of waste materfals related to the drilling process,
equipment maintenance, and personne] housing, These materials are commonly discharged
directly from the drilling rig or platform into the receiving water. The major discharges are
drilling muds (fluids) and drilling cuttings. Other discharges may include sanitary and domestic
wastes, desalination unit wastes, boiler blowdown, test fluids, deck drainage, blowout preventer
fluids, uncontaminated ballast and bilge water, excess cement shurry, non-contact cooling water,
fire control system test water, and excess cement shurry at the sea floor.

The major waste streams are those streams with the greatest volumes and amounts of pollutants.
The major waste streams from drilling operations are drilling fluids, also called drilling mud, and
drilling cuttings due to their volume and composition, A discussion of drilling fluids and
cuttings is provided in Section 2.2. The remaining waste streams are miscellaneous waste,
These are waste streams that are generated in relatively small volume and contain low pollutant
levels, yet significant enough to be of regulatory concern. Miscellaneous wastes generated from
drilling operations are deck drainage, domestic and sanitary waste. Section 2,3 discusses these
wagte streams, The remaining waste streams are considered minor wastes and are discussed in
Section 2.4, :

2.2,  DRILLING FLUIDS AND CUTTINGS

During exploration drilling, drilling fluid (or drilling “mud”) circulates down the bore hole and
back to the surface, carrying drill cuttings (earthen material) with it. The drill cuttings are
separated from the drilling fluid on the exploratory vessel and discharged or disposed. The
processed drilling fluid is then returned to the mud tanks for recirculation to the well.

Drilling fluid is required in the wellbore to: (1) to cool and lubricate the drill bit; (2) remove the
rock fragments, ot drill cuttings, from the drilling area and transport them to the surface; (3)
counterbalance formation pressure to prevent formation fluids (i.e. oil, gas, and water) from
entering the well prematurely, and (4) prevent the open (uncased) wellbore from caving in
{Berger and Anderson, 1992; Souders, 1998). Drilling fhuids are specifically formulated to meet
the physical and chemical conditions of each particular well site. Therefore, different properties
may be required of the drilling fluid, depending upon the drilling conditions, For example, a
higher-density fluid may be needed in high-pressure zones, and a more temperature-resistant
fluid may be desired in high-temperature conditions.
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While drilling fluid may be a gas or foam, liquid-based fluids (called drilling muds) are used for
approximately 93 percent of wells {API, 1997). In addition te liquid, drilling muds usually
contain bentonite clay that increases the viscosity and alters the density of the fluid, Drilling
mud may also contain additional additives that alter the properties of the fluid. The most
significant additives are described later in this section, The American Petroleum Institute (APT)
environmental gnidance document “Waste Management in Exploration and Production
Operations,” {(APT ES) considers the three general categorles of drilling fluid (muds) to be water-
based, oil-based, and synthetic-based. Synthetic-based muds are used as substitutes for oil-based
muds, but also may be an advantageous replacement for water-based muds in some situations,
Water-based muds are used most frequently. The base is salt water for offshore wells. The
primary benefit of water-based muds is cost; they are the least expensive of the major types of
drilling fluids, and in general they are less expensive to use since the resultant drilling waste can
be discharged onsite provided these wastes pass regulatory requirements (USEPA, 1999a). The
significant drawback with water-based muds is their limited lubricity and reactivity with some
shales. In deep holes or high-angle directional drilling, water-based muds are not able to supply
sufficient lubricity to avoid sticking of the drill pipe. Reactivity with clay shale can caunse the
destabilization of the wellbore. In these cases, oil-based and synthetic muds are needed. -

In 1993, EPA e¢stimated that about 15 percent of wells drilled deeper than 10,000 feet used some
oil-based muds (USEPA, 1993b). Oil-based muds are compesed primarily of diesel oil or
mineral oil and are therefore more expensive than water-based muds, This higher cost, which
includes the added burden of removing the oil from drill cuttings, and the required disposal
options make oil-based muds a less frequently used option, Gil-based muds are well suited for
the high temperature conditions found in deep wells becanse oil components have a higher
boiling point than watet, and oil-based muds can avoid the pore-clogging that may oceur with
water-based muds, Also oil-based muds are used when drilling through reactive (or high

- pressure) shales, high-angle directional drilling, and drilling in deep water. These sitnations
encountered while drilling can slow down the drilling rate, increase drilling costs or even be
impossible if water-based muds are used. In cases when oil-based muds are necessary, the upper
section of a well generally is drilled with water-based muds and the conversion is made to oil-
based mud when the situation requires it. It is predicted that since the industry trend is toward
deeper wells, oil-based muds may become more prominent, However, because oil-based muds
and their cuttings can not be discharged this may not be the case.

Since about 1990, the oil and gas extraction industry has developed many new oleaginous (oil-
like) base materials from which to formulate high performance drilling fluids. A general class of
these fluids is called synthetic materials, such as the vegetable esters, poly alpha olefins, internal
olefins, linear alpha olefins, synthetic paraffins, ethers, linear alkylbenzenes, and others. Other
oleaginous materials have also been developed for this purpose, such as enhanced mineral oils
and non-synthetic paraffing, Industry developed synthetic-based fluids with these synthetic and
non-synthetic oleaginous materials as the bage fluid to provide the drilling performance
characteristics of traditional oil-based fluids based on diesel and mineral oil, but with the
potential for lower environmental impact and greater wotker safety through lower toxicity,
elimination of polyaromatic hydrocarbons (PAH), faster biodegradability, lower bioaccumulation
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potential and in some drilling situations decreased drilling waste volume (FR 66086, December
16, 1996).

Drilling muds typically have several additives. The following is a list of the more significant
additives:

e Weighting materials, primarily barite (batium sulfate), may be used to increase the
density of the mud in order to equilibrate the pressure between the wellbore and
formation when drilling through particularly pressurized zones. Hematite (Fe,0,)

sometimes is used ag a weighting agent in oil-based muds (Souders, 1998).

e Corrosion inhibitors such as iron oxide, aluminum bisulfate, zinc carbonate, and zinc
chromate protect pipes and other metallic components from acidic compounds
encountered in the formation.

¢ Dispersants, including iron lignosulfonates, break up solid clusters into small particles
so they can be carried by the fluid.

s Flocculants, primarily acrylic polymers, cause suspended particles to group together so
they can be removed from the fluid at the surface.

s Surfactants, like fatly acids and scaps, defoam and emulsify the mud.

» Biocides, typically organic amines, chlorophenols, or formaldehydes, kill bacteria that
may produce toxic hydrogen sulfide gas,

o Fluid loss reducers include starch and organic polymers and limit the loss of drilling
mud to under-pressurized or high-permeability formations (USEPA, 1987).

2.2.1. Number and Types of Exploratory Wells

The types of wells that may be drilled under this permit include exploration wells and delineation
wells. An exploration well is a well that is drilled into a previously undrilled or noncommercial
trap to test for the presence of a new hydrocarbon accumulation, A delineation well is a well that
is drilled at a distance from a discovery well to determine the physical extent, reserves and likely
production rate of a new oil or gas field. The following sections describe the number of each
type of well that may be drilled during the effect of the Arctic NPDES general permit.

2.2.1.1. Beaufort Sea

Singe it is not known the exact number of each type of well that will be drilled from new leases
in the Beaufort Sea Area of Coverage during the effect of this permit (i.e., 2006-2011), they have
been estimated for this evaluation from historical data, the MMS FEIS for Lease Sales 186, 195,
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and 202 (MMS, 2003, 2004a), and the ADNR 1999 Lease Sale (ADNR, 1999), Activities on the
leases could extend over a period of 25 to 40 years.

Based on historical exploration well data since 1960 (ADNR, 1999), 31 wells have been drilled
in federal waters of the Beaufort Sea and 401 have been drilled under State leases for the North
Slope (both onshore and offshore}. While the number and type of exploratory wells that may be
drilled in State waters has not been estimated in ADNR’s lease offering, if can be estimated from
historical trends {ADNR, 1999, Figure 5.3) that 5-10 wells will be drilled each year from ’
exploration activities in the North Slope of which only a small fraction, maybe 1-2 wells, will be
drilled offshore. The percent of these wells that has resulted in discovery is 13.2 percent.
Therefore, it is estimated that 10 exploration wells and one delineation well will be drilled in
State waters under this permit.

Exploratory drilling for Lease Sale 186 is expected to continue through 2009 with delineation
wells drilled through 2010, It is estimated that a total of six expleration wells and six delineation
wells will be drilled over this period (MMS, 2003} and approximately six exploration wells and
six delineation wells will be drilled during the permit period.

Exploratory drilling for the areas covered under Lease Sale 195 is expected to begin in 2007 and
continue until 2013, with delineation wells drilled through 2014. It is estimated that a total of six
exploration wells and six delineation wells will be drilled over this period (MMS, 2003) and
approximately four exploration wells and four delineation wells will be drilled during the permit .
period,

Exploratory drilling for the areas covered under Lease Sale 202 is expected to begin in 2010 and
continue until 2018, with a total of six exploration and five delineation wells expected to be
drilled over this period (MMS 2003), Tt is expected that one exploration well and one
delineation well will be drilled during this permit period.

In summary, it is estimated that a total of 21 exploration wells and 12 delineation wells will be
drilled in the Beaufort Sea under the effective period of this general NPDES permit.

22,12, Chulkchi Sea

Since it is not known the exact number of each type of well that will be drilled from new leases
in the Chukchi Sea Area of Coverage during the offect of this permit (i.e., 2006-2011), they have
been estimated for this evaluation from the FEIS for the Outer Continental Shelf Oil and Gas
Leasing Program: 2002-2007, which includes Chukchi Sea Area Lease Sales 193 and 203
(MMS, 2002). These two lease sales exclude nearshore tracts, the Chukcehi Polynya, and tracts
near Barrow. It is estimated that a total of 6 to 24 exploration and delineation wells will be
drilled during the life of these leases. It is expected that approximately 2 exploration wells and 2
delineation wells will be drilled at Lease Sale 193 and no exploration or delineation wells will be
drilled at Lease Sale 203 during the period of this permit,
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2.2.1.3. Hope Basin

It is expected that no exploration or delineation wells will be drilled duting the period of this
permit based on the information provided in the MMS FEIS for the OCS Oil and Gas Leasing
Program (2002-2007).

2.2.1.4. Norton Sound

Tt is expected that no exploration or delineation wells will be drilled during the period of this
permit based on the information provided in the MMS FEIS for the OCS Oil and Gas Leasing
Program (2002-2007). '

2.2,2. Ceonlrol of Discharge

The permit incorporates the effluent limitations required by the effluent limsitation guidelines
(ELGs) in 40 CFR 435, Subpart A, which apply to drilling fluids and cuttings. Additionally, the
permit incorporates an end-of-pipe whole effluent toxicity limit of a minimum 96-hour LCsp of
30,000 parts per million {(ppm) suspended particulate phase (SPP) on discharged drilling fluids.
This limit is a technology-based control on toxicity, as well as toxic and nonconventional
pollutants. The 30,000 ppm SPP limitation is based upon the Agency's evaluation that it
constitutes an economically and technically achievable level of performance and is both
technologically feasible and economically achievable and reflects BAT level of control (USEPA,
1993a) on a national basis. Before promulgation of the guideline, this criterion has been used by
USEPA, Region 10 in evaluating the case-by-case mud discharge authorizations.

2.2.3. Compositien of Drilling Fluids

Traditional water-based drilling fluids (drilling muds) have water or a waler miscible fluid as the
continuous phase and the suspending medium for solids, They are composed of a complex
mixtures of clays, barite, and specialty additives used primerily to remove rock particles from the
hole created by the drill bit, The composition of drilling mud can vary over a wide range from
one hole to the next, as well as during the course of drilling a single hole when encountering
different formations. Table 2-1 shows the formulations for eight generic muds; concentration
ranges account for the variability in the environment (e.g., drilling formations).

Synthetic-based drilling fluids are a subset of non-agueouns drilling fluids, i.e., those which have
a water-immiscible fluid, such as an oleaginous (oil-like) material as the continuous phase.
Synthetic-based drilling fluids include vegetable esters, poly alpha olefins, internal olefins, linear
alpha olefins, synthetic paraffins, ethers, linear alkyl benzenes, and others (USEPA, 1999b).
Based on data provided by the American Petroleum Institute, typical synthetic-based drilling
fluids have a formulation consisting of 47 percent by weight synthetic-based drilling fluid, 33
percent solids, and 20 percent water (Baker-Hughes Inteq as cited in USEPA, 1999b).
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2.2.3.1. Barite

Barite is the principal weighting agent of both water-based drilling muds and synthetic-based
drilling fluids. Barite is mostly barivm sulfate, which is 59 percent barium by weight. Barite is a
naiurally occurring mineral, is readily available and inexpensive, and is characterized by high
specific gravity [4.1 to 4.3 grams per milliliter (g/mL)], low water solubility (0.03 ppm in
seawater), low Mohs’ hardness (2.5 — 3.5), and chemical inertness. As shown in Table 2-1,
barite concentrations in drilling fluids can range from 25 to 450 pounds per barrel (Ib/bbl),

2.2.3.2. Metals

The presence of potentially toxic trace elements in drilling fluids and adhering to cuttings is a
major concern. Barite is a mineral composed of barium sulfate and is known to have trace
contaminants of several toxic heavy metals such as mercury, cadmium, arsenic, chromium,
copper, lead, nickel, and zinc (USEPA, 1999b). In order to control the concentration of heavy
metals in drilling fluids, EPA promulgated regulations applicable to the offshore subcategory of
the oil and gas industry in 1993 (40 CFR Part 435, Subpart A) requiring that stock barite meet
the maximum limitations of 3 mg/kg for cadmium and 1 mg/kg for mercury. Table 2-2 presents
the metals concentrations in so-called “clean” barite that were the basis for the cadmium and
mercury limitations in the offshore rule.

Drill pipe dope (which is known to contain 15 percent copper and 7 percent lead), and drill collar
dope (which can contain 35 percent zine, 20 percent lead, and 7 percent copper), may also
contribute trace metals to the muds and cuttings discharge,

2.2.3.3, Specialty Additives

Specialty additives to drilling fluids include a wide variety of substances, ranging from simple
inorganic salis to the complex polymers associated with synthetic-based drilling fluids. Among
the additives used in large enough quantities to result in significant mass loadings to the
environment are spotting materials, lubricants, zinc compounds, and materials added to prevent
loss of circulation. Variation in metal concentrations has been attributed to the addition of
authorized specialty additives, variations in base mud components (i.e., chrome-free
lignosulfonate replacing chrome-containing lignosulfonate), incidental contamination from pipe
dope, and possibly to differences in laboratory analyses and sample sources.

2.2.34, Spotting Compounds

Spotting compounds are used to help free stuck drill strings. Some of these (e.g., vegetable oil or
fatty acid glycerol) are easily broken down in the environment. The most effective and,
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consequently, most frequently used compounds are oil-based. The discharge of muds and
cuttings contaminated by diesel oil or diesel oil spots or “pills™ is prohibited by this permit.

A concentrated pill of the spotting agent is pumped downhole and up the anouval space between

the borehole and drill pipe. After working to free the stuck pipe the pill is then pumped back to

the surface, The discharge of residual amounts of mineral oil pills was authorized in recent
permits provided that the mineral oil pill and at least a 50 barrel buffer of drilling fluids on both
sides of the pill is removed from the system and not discharged. The residual mineral oil content
cannot exceed 2 percent (v/v).

Mineral oils can contribute potentially toxic organic pollutants io drilling muds to which they are
added, These data show that the concentration of organic pollutants in the drilling muds is
roughly proportional to the amount of mineral oil added. Table 2-3 presents the chemical
analyses of three different mineral oils (Battelle, 1984). Alkylated biphenyls were detected in all
three mineral oils; naphthalene, fluotene, phenanthrene, alkylated benzenes, alkylated
naphthalenes, alkylated fluorenes, alkylated phenanthrenes, alkylated biphenyls, and alkylated
dibenzothiaphenes were detected in one or more of the oils, Naphthalene is the only one of the
individual compounds detected for which Federal marine water quality criteria exist,

2.2.3.5. Lubricants

Lubricants are added to the drilling mud when high torque conditions are encountered on the
drill string. These can be vegetable, paraffinic, or asphaltic-based compounds such as Soltex.
When needed, these lubricants are used to treat the entire nmd system [roughly 32,000 liters (L)
or 8,453 gallons (gal)] and are discharged into receiving waters along with the muds. This can
result in a 746-1,493 kilograms (kg) [1,650-3,300 pounds (Jb)] mass loading of the substances
into the environment for each treatment of the system. Mineral oils, mentioned above, may also
be used as lubricants and may, therefore, contribute to organic pollutant loading,

2.2.3.6. Zine Carbonate

Zinc carbonate is used as a sulfide scavenger when formations containing hydrogen sulfide are
expected to be encountered during drilling. Typically the entire mud system is treated with zine
carbonate to achieve mud concentrations of zinc between 1.5 and 5.5 kilograms per cubic meter
(kg/m®) [0.01-0.05 pounds per gallon (Ib/gal)], resulting in 240-940 kg (520-2,080 1b) of zinc in
the mud system. The zinc sulfide and unreactive zinc compounds are discharged with the
drilling mud into the environment, thus contributing to the overall loading of zinc.
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2.2.3.7. - Other Materials

In cases when circulation of the mud system is lost, combinations of cellophane, mica, and
walnut hulls, or other inert substances such as vegetable and polymer fibers, flakes, granules, and
glass or plastic spheres may be added to the mud in one of two methods, The entire system can
be treated with typically 0.2 to 2.0 kg (0.5-3.0 1b} per bartel (bbl) of mud, which results in 220 to
2,200 kg (1,000 to 10,000 1b) of additives to the system. Alternatively, a pill of 15,899-31,797 L
(4,200- 8,400 gal) containing 57-170 grams per liter (g/L} of additive (0.5-1.4 1b/gal) can be sent
downhole, When drilling resumes, the additives are separated from the drilling muds by
screening and discharged into the environment along with the cuttings.

2.2.4. Compeosition of Drilling Cuttings

Omnly very limited data are available on the physico-chemical characteristics of drilling cuttings,
mostly from the Georges Bank program and CENTEC (1984) analysis of three sets of drilling
cuttings from three different wells, all at depths greater than 10,000 fi. Washing of drilling
cuttings has some effect on the physical properties, but has no noticeable affects on the metals
content. Available conventional, metals, and organic water quality data for drilling cuttings is
provided in Table 2-4, '

2.2.5. Quantity Discharged
2.2.5.1, Rate of Discharge During Well Operation

The discharge rate of drilling fluids {muds) and cuttings during well drilling operations is quite

variable, Drilling fluids are separated from the drill cuttings on the exploratory vessel and reused

in the wellbore. The volume of rock cuttings produced from drilling is primarily a function of

the depth of the well and the diameter of the wellbore. It has been estimated that between 0.2 bbl

and 2.0 bbl (8.4 and 84.0 gal) of total drilling waste are produced for each vertical foot drilled
_(USEPA, 1987).

Each exploratory and delineation well in the Beaufort Sea Area of Coverage is expected to
produce about 255 bbl of drilling muds and 1,520 bbl of drill cuttings (MMS, 2002).
Approximately 565 bbl of drilling muds and 1,970 bbl of drill cuttings (MMS, 2002) are
expected to be produced by each exploratory and delineation well in the Chukchi Sea Area of
Coverage. There are no estimates of discharge rates for the Hope Basin and Norton Sound Area
of Coverage since it is not predicted that any wells will be drilled in these areas, Additionally,
ADNR has not estimated- discharge rates for discharge to State waters. Therefore, the MMS
discharge rates are used to estimate the quantity of drilling fiuids and cuttings discharged under
this general permit,
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It is estimated that 90 percent of the wells drilled will use water-based drilling fluids. For
drilling depths of 7,000 ft, it is assumed that 80 percent of the water-based drilling muds will be
recycled and the remaining “spent mud” will be discharged at the exploration site. All of the
cuttings would be discharged at the exploration site (MMS, 2003).

Based on the relatively shallow water depths in the area of permit coverage, an estimated 10
percent of wells drilled in the U.S. are assumed to use synthetic-based drilling fluids (USEPA,
1999b). Synthetic-based drilling fluids are prohibited from being discharged in bulk and are
considered to be a valuable commodity rather than a waste regardless of whether they are used or
umused (USEPA, 1999b). Thus, they are generally reused in drilling operations and discharged
only as a contaminant attached to drill cuttings, known as retention on cuttings (ROC).

2252, Estimated Quantity Discharged

2.2.5.2.1, Beaufort Sea

Under the current permit (1995-2005), 1,086-11,399 bbl drilling fluids and cuttings were
discharged on a monthly average with a total 29,151 bbl based on discharge monitoring reports.
Individual discharge values are provided in Table 2-6. Lease Sales 186 and 195 are expected to
produce about 1,040 dry short tons of dry drilling mud and 6,300 dry short tons of cuttings per
sale (MMS, 2003). Lease sale 202 is expected to produce 935 dry short tons of dry drilling mud
and 5,775 dry short tons of cuttings per sale (MMS, 2003).

MMS lease sales are estimated to produce a total of 5,610 bbl drilling mud and 33,440 bbl drill
cuttings while ADNR lease sales are estimated to produce 2,475 bbl of dry drilling mud and
16,720 bbl of drill cuttings, This would result in a total discharge of 8,085 bhl drilling nud and
50,160 bbl drill cuttings in the Beaufort Sea Area of Coverage under this general permit,

2.2.5.2.2, Chukchi Sea

MMS lease sales are estimated to produce a total of 2,260 bbl drilling mud and 7,880 bbl drill
cuttings, Due to the fact that there are no current operating leases in the Chukchi Sea, no
estimate is available for the amount of drilling muds and cuttings expected to be discharged in
contiguous State waters due to future exploratory oil and gas exploration.

2,2.5.2.3. Hope Basin

Due to the fact that thete are no current operating leases in the Hope Basin, no estimate is
available for the amount of drilling muds and cuttings expected to be discharged in the Hope
Basin or contiguous State waters due to future exploratory oil and gas exploration.
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2.2.5.24. Norton Sound

Due to the fact that there are no current operatihg leases in Notton Sound, no estimate is
available for the amount of drilling muds and cuttings expected to be discharged in Norton
Sound or contiguous State waters due to future exploratory oil and gas exploration.

2.2,6. Summary

There are thtee general categories of drilling fluid (muds) water-based, oil-based, and synthetic-
based. Water-based muds are used most frequently because it is the least expensive. OQil-based
muds are composed primarily of diesel oil or mineral oil, but result in lower volumes of waste
discharge. Synthetic-based fluids provide the drilling performance characteristics of oil-based
fluids, but have less environmental impact due to lower toxicity, elimination of PAH, faster
biodegradability, lower bioaccumulation potential, and, in some drilling situations, decreased
drilling waste volume. :

The types of wells that may be drilled under this permit include exploration wells and delineation
wells. It is estimated that 21 exploration wells and 12 delineation wells will be drilled in the
Beaufort Sea Area of Coverage and 2 exploration wells and 2 delineation wills will be drilled in
the Chukchi Sea Area of Coverage, No exploration wells or delineation wells are expected to be
drilled in the Hope Basin or Norton Sound Areas of Coverage,

Components of concern in drilling fluids include trace metals and specialty additives used with
generic and synthetic-based drilling mud systems. The majority of trace metals will remain
bound to particulates in the whole mud, Specialty additives could be a source of trace metals
{e.g., zinc) and petroleum hydrocarbons. Mass loadings of the additives depend on the
concentrations, frequency of usage, and conditions encountered during the drilling,

1t is estimated that 8,085 bbl drilling rauds and 50,160 bbl drill cuttings will be discharged in the
Beaufort Sea Area of Coverage and 2,260 bbl drilling mud and 7,880 bbl drill cuttings will be
discharged in the Chukchi Sea Area of Coverage. No estimate is available for the amount of
drilling muds and cuttings expected to be discharged in the Hope Basin, Norton Sound or
contignous State waters due to future exploratory oil and gas exploration,

23, MISCELLANEOUS DISCHARGES

There are three exploration discharges associated drilling wastes which are a relatively small but
significant category of waste from the oil and gas extraction industry are deck drainage, sanitary
waste and domestic waste. Because of their nature, these waste streams are the most likely to
contain constituents of concern. The following paragraphs provide a discussion of each of these
discharges.
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2.3.1. Deck Drainage

Deck drainage refers to any waste resulting from platform washing, deck washing, spillage,
rainwater, and runoff from curbs, gutters, and drains, including drip pans and wash areas. This
could alse include pollutants, such as detergents used in platform and equipment washing, oil,
grease, and drilling fluids spilled during normal operations.

Deck drainage occurs when water from rainfall or from equipment cleaning comes in contact
with oil-coated surfaces; the water becomes contaminated and must be treated and disposed. Oil
and grease are the primary pollutants identified in the deck drainage wastestream (USEPA,
1993a). In addition to oil, various other chemicals used in drilling operations may be present in
deck drainages. The chemicals may include drilling fluids, ethylene glyecol, lubricants, fuels,
biocides, surfactants, detergents, corrosion inhibitors, cleaners, solvents, paint cleaners, bleach,
dispersants, coagulants, and any other chemical used in the daily operations of the facility
(Dalton, Dalton, & Newport, 1985).

23.1.1. Characteristics of Untreated Deck Drainage

Untreated deck drainage can contain oil and grease in quantities ranging from 12 to 1,310
milligrams per liter {mg/L). Ranges for other pollutant quantities in unireated deck drainage are
provided in Table 2-5.

2,3.1.2. Control and Treatment Technology

The major factors in the performance.of control and treatment technology are salt content, solid
content, chemical content, oil content, temperature, oil density, oil viscosity and wax content,
and oil droplet size (ISEPA, 1993a), A typical facility is equipped with drip pans and gutters to
collect deck and drilling flow drainage. The drainage is collected in a sump whetre the water and
oil are separated by a gravity separation process. Oil in the sump tank is recovered and
transferred to shore via pipeline or reinjected to the formation, The water from the sump is
discharged to the ocean via a skim pile. Skim piles remove that portion of oil which quickly and
casily separates from water, They are constructed of large diameter pipes containing internal
baftled sections and an outlet at the bottom, During the period of no flow, oil will rise to the
quiescent areas below the underside of inclined baffled plates where it coalesces, Due to the

_differences in specific gravity, oil floats upward through oil risers from baffle to baffle. The oil

is collected at the surface and removed by a submerged pump. These pumps operate
intermittently and will move the separated oil to a surop tank.
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2.3.1.3. Estimated Quantity Discharged

Deck drainage discharges are not continuous discharges and they vary significantly in volume.
At times of platform washdowns, the discharges are of relatively low volume and are anticipated.
During rainfall events, very large volumes of deck drainage may be discharged in a very short
period of time. Deck drainage is a concern particularly in areas with high precipitation;
however, the low Arctic temperatures prevent high volumes of deck drainage since operations
occur mainly in the winter months and precipitation drainage is expected to oceur only during
summer months. Under the current permit, discharge quantities varied from 12 to 78,193 gallons
pet day (gpd) (Individual discharge values are provided in Table 2-6.). While it is expected that
only small quantities (less than 300 gpd) of deck drainage would occur during the effective
period of this permit, it is possible that higher quantities (~75,000 gpd) may occur as shown by
past discharges. This general permit requires the facilities to report total quantity discharged
rather than flow rates to provide a more adequate future analysis of deck drainage quantities
discharged.

2.3.2, Sanitary and Domestic Waste

While some platforms discharge sanitary and domestic wastes separately, many combine these
waste sireams prior to discharge. Therefore, this section will discuss sanitary waste, domestic
waste and the combined waste. Sanitary waste is human body waste discharged from toilets and
urinals. It consists of secondary treated chlorinated effluent. Domestic waste (gray water) refers
to materials discharged from sinks, showers, laundries, safety showers, eyewash stations, and
galleys, Gray water can include kitchen solids, detergents, cleansers, oil and grease, Domestic
waste also includes solid materials such as paper and cardboard which must be disposed of
properly. Domestic waste is sometimes reused to make drilling mud rather than being
discharged directly into receiving waters.

2.3.2.1. Characteristics of Sanitary and Domestic Wastes

The congentration of sanitary wastes varies widely with time, occupancy, platform
characteristics and operational situation. Pollutants of concern in untreated sanitary waste
include biochemical oxygen demand (BOD), total suspended solids (TSS), celiform, and residual
chlorine. Typical concentrations of these pollutants in treated effluent are 30 mg/L., 40 mg/L,
180 colonies per 100 milliliters (colonies/100 mL) and 1.7 mg/L, respectively (USEPA, 1993a).

Pollutants of concern with untreated domestic waste include BOD and TSS. Typical
concentrations of these potlutants in treated effluent are 195 and 140 mg/L, respectively
(USEPA, 19933),
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2.3.2.2. Control and Treatment Technology

There are two alternatives fo handling of sanitary wastes from offshore facilities. The wastes can
be treated at the offshore Jocation or they can be retained and transported to shore facilities for
treatment. Due to remote areas of operation and storage limitations, most offshore facilities
usually treat and discharge sanitary wastes at the source, The treatment systems presently in use
may be categorized as physical/chemical and biological.

1t is often necessary to utilize macerators with domestic wastes to prevent the release of floating
solids. Chlorination is not necessary since these wastes do not contain coliforms, Additionally,
the permit prohibits the discharge of foam and garbage.

The NPDES permit controls these discharges as follows:

¢ BOD and TSS must have an average monthly concentration less than 30 mg/L, an
average weekly concentration less than 45 mg/L. and a maximum daily average
concentration less than 60 mg/L,

¢ Coliform counts must be less than 200 colonies/100 mL on a daily basis and 100
colonies/100 ml. on an average monthly basis.

¢ Chlorine residual concentrations must be less than 1.0 mg/L. in Federal waters and in
State waters when a mixing zone is authorized, and less than 0.0075 mg/L within State
waters when no mixing zone is authorized.

+ Sanitary and domestic wastes within State waters are limited to 2,500 gpd per rig. There
is no limit on the quantity of sanitary and domestic wastes in Federal waters.

2.3.2.3. Estimated Quantity Discharged

The volume of sanitary wastes varies widely with time, occupancy, platform characteristics, and
operational situation. Discharge of sanitary waste from an Alaskan offshore oil rig is usually less
than 600 gpd based on discharge monitoring reports, Individual discharge values are provided in
Table 2-6.

The volume of domestic waste discharged has been estimated to range from 50 to 100 gal per
person per day (USEPA, 1993a). Discharge of domestic waste from an Alaskan offshore oil rig
is usually less than 6,000 gal per day based on discharge monitoring reports. Individual

discharge values are provided in Table 2-6.

Combined sanitary and domestic waste discharge rates of 868 to 73,150 gpd have been reported
for Arctic Alaska platforms based on discharge monitoring reports. Individual discharge values
are provided in Table 2-6. It is estimated that discharges of sanitary and demestic wastes will be
less than 6,000 gpd per rig for the effective period of this permit,
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24. MINOR DISCHARGES

The term “minor” discharges is used to describe all point sources originating from offshore oil
and gas drilling operations other than drilling fluids, drill cuttings, deck drainage, and sanitary
and domestic wastes. The following sections identify these discharges followed by a brief
description,

2.4.1, Blowout Preventer Fluid

“The blowout preventer is a device designed to contain pressures in the well that cannot be
coptaingd by the drilling mud. It may be located on the sea floor or on the drilling platform and
is designed to maintain the pressure in the well that cannot be controlled by the drilling mud.
Fluid on the blowout preventer may be discharged in small quantities when the blowout
preventer is actuated on the hydraulic equipment, usually during testing of the blowout preventer
device, Generally, this may occur on a weekly basis. The general permit prohibits the discharge
of free oil in this waste stream.

The primary constituents of blowout preventer fluid are oil (vegetable or mineral) or an
antifreeze solution (ethylene glycol and water), The volume of blowout preventer fluid
discharge has been estimated to range from 67 to 314 bbl/day (USEPA, 1993a). It is estimated
that discharges of blowout preventer fluid will be less than 325 bbl/day, when discharged, This
general permit requires the facilities to report total quantity discharged rather than flow rates to
provide a more adequate future analysis of blowout preventer fluid quantities discharged.

2.4.2. Desalination Unit Waste

Desalination Unit-Waste is wastewater, residual high-concentration brine, associated with the
processes, distillation or reverse osmosis units, used in creating freshwater from seawater, The
concentrate is similar to sea water in chemical composition; however, anions and cations
concentrations are higher, The peneral permit prohibits the discharge of free oil in this waste
stream.,

Discharge from desalination units may vary greatly depending on the freshwater needs of the rig.
Under the current permit, discharge quantities varied from 174 to 140,000 gpd based on
discharge monitoring reports; individual discharge values are provided in Table 2-6. Itis
estimated that discharges from the desalination unit will be less than 140,000 gallons per day per
rig. Additives discharged with desalination wastes include cleanser (up to 330 gal/month), water
purifier (up to 2 gal/month), and acidifier/scale remover (up to 15 ib/month), This general
permit requires the facilities to report total quantity discharged rather than flow rates to provide a
more adequate future analysis of desalination unit waste quantities discharged.
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2.4.3. Fire Control System Test Water

Fire control system test water is sea water that is released during the training of personnel in fire
protection, and the testing and maintenance of fire protection equipment on the platform. This
test water may be treated with a biocide. Recommended dosages are very situation-dependent
and can vary from 1.0 to as high as 1,200 ppm. There are, however, little or no quantitative data
on biocide concentrations in this discharge, There are, however, little or no quantitative data on
biocide concentrations in this discharge.

Under the current permit, discharge quantities varied from 43 to 360 gpd based on discharge
monitoring reports; individual discharge values are provided in Table 2-6. Therefore, it is
estimated that discharges of fire control system test water will be less than 360 gpd when
discharged. This general permit requires the facilities to report total quantity discharged rather
than flow rates to provide a more adequate future analysis of fire control system test water
quantities discharged. The general permit also requires the permittee to provide an annual
inventory of the type (product name) and quantity of biocides and chemicals (other than water or
seawater) added to this discharge. Additionally, the general permit prohibits the discharge of
free oil in this waste stream.

2.4.4. Non-Contact Cooling Water

Non-contact cooling water is sea water that is used for non-contact, once-through cooling of
various pieces of machinery (e.g., power generators) on the platform. Biocides can be used to
control biofouling in heat exchanger units, Recommended dosages are vory situation-depondent
and can vary from 1.0 to as high as 1,200 ppm. There are, however, little or no quantitative data
on biocide concentrations in this discharge.

The volume of non-contact cooling water required for drilling operations can vary depending on
the system used. Discharges of non-contact cooling water from an Alaskan offshore ofl rig is
approximately 210,000 gpd based on discharge mouitoring reports. Individual discharge values
are provided in Table 2-6. Therefore, it is estimated that discharges of non-contact cooling water
will be less than 210,000 gpd when discharged. This general permit requires the facilities to
report total quantity discharged rather than flow rates to provide a more adequate future analysis
of non-contact cooling water quantities discharged. The general permit also recuires the
permittee to provide an annual inventory of the type {product name) and quantity of biocides and
chemicals (other than water or seawater) added to this discharge. Additionally, the general
permit prohibits the discharge of free oil in this waste stream,

2.4.5. Ballast Water

Uncontaminated ballast water is seawater added or removed to maintain the proper ballast floater
level and ship draft. It may be contaminated with oil, but usually can be discharge without
treatment. Qily water can either be treated through the oil/water separation process or with a
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small amount of dissolved aromatic constituents through molecular diffusion at the oil-water
surface prior to discharge, The general permit prohibits the discharge of any materials that may
cause a visible sheen of oil,

Under the current permit, discharge quantities varied from 40 to 2,254,000 gpd based on
discharge monitoring reports; individual discharge values are provided in Table 2-6, Therefore,
it is estimated that discharges of ballast water during the effective period of this permit will be
highly variable, but less than 2.5 million gallons per day (mgd). This general permit requires the
facilities to report total quantity discharged rather than flow rates to provide a more adequate
future analysis of ballast water quantities discharged.

2.4.6. Bilge Water

Bilge water is seawater which collects in the lower internal parts of the drilling vessel hull. It
becomes contaminated with oil and grease and with sclids such as rust when it collects at low
points in the bilges. 1t is usually treated with an oil/water separator to remove oil prior to
discharge, The general permit prohibits the discharge of any materials that may cause a visible
sheen of oil.

Two reported values of bilge water discharges from an Alaskan offshore rig are 195 and 270
gpd. Therefore, it is estimated that discharges of bilge water under this general permit will be
less than 270 gpd when discharged. This general permit requires the facilities to report total
quantity discharged rather than flow rates to provide a more adequate future analysis of bilge
water quantities discharged.

2.4.7. Boiler Blowdown

Boiler blowdown is the discharge of water and minerals drained from boiler drums to minimize
solids build-up in the boiler. Although boiler blowdown discharges are not planned or likely to
occur, they may occur intermittently, The general permit prohibits the discharge of free oil in
this waste stream.

Under the current permit, discharge quantities varied from 174 to 140,000 gpd baged on
discharge monitoring reports; individual discharge values are provided in Table 2-6, Therefore,
it is estimated that discharged quantities under this general permit will be highly variable, but
will not be greater than 140,000 gpd when discharge. This general permit requires the facilities
to report total quantity discharged rather than flow rates to provide a more adequate future
analysis of boiler blowdown quantities discharged.

24,8, Test Fluids

Test fluids are discharges that occur if hydrocarbons located during exploratory drilling are
tested for formation pressure and content, usually at the completion of drilling. This would
consist of {luids sent downholé during testing, along with water from the formation, The
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discharge may consist of formation water, vegetable or mineral oil, natural gas, formation sands,
any added acids or chemicals, or any combination thereof (USEPA, 1985), Test fluids are
generally stored and treated with acid to remove oil before being discharged. The addition of
strong acidic solutions downhole could cause substantial leaching of heavy metals from the
formation and residuval drilling mud.

The NPDES permit controls these discharges as follows:

s Oil and grease must have an average monthly concentration less than 29 mg/L and a
- maximum daily average concentration less than 42 mg/L.

+ The pH must be between 6.5 and 8.5 standard units.

¢ TFree oil is prohibited from being discharged.

There is currently no data available on the quantity of test fluids discharged in the Arctic; thus, it
is difficult to predict quantities that will be discharged under this permit. This general permit
requires the facilities to report total quantity discharged to provide a more adequate future
analysis of test fluid quantities discharged.

2.49. Excess Cement Slurry

Excess cement slurry will result from equipment washdown after cementing operations. Excess
cement slurry is discharged intermittently while drilling, depending on drilling, casing, and
testing program and problems.

Under the current permit, discharge quantities varied from 43 to 9,129 gpd based on discharge
monitoring reports; individual discharge values are provided in Table 2-6, Therefore, it is
estimated that discharged quantities under this general permit will be highly variable, but will not
be greater than 10,000 gpd when discharge. This general permit requires the facilities to report
total quantity discharged rather than flow rates to provide a more adequate future analysis of
excess cement slurry quantities discharged.

2.4.10. Mud, Cuttings, Cement at Seafloor

Mud, Cuttings, Cement at Seafloor are materials discharge at the surface of the ocean floor in the
early phases of drilling operations, before the well casing is set, and during well abandonment
and plugging. This discharge is results from the marine riser disconnect and well abandonment
and plugging. Aside from cement, cement extenders, accelerators, and dispersants are the main
chemicals added to this discharge.

There is only one reported value of this discharge from an Alaskan offshore oil and gas facility
of 94,000 gpd. Therefore, it is estimated that discharges of mud, cuttings, and cement at the
seafloor under this general permit will be less than 94,000 gpd per well drilled, This general
permit requires the facilities to report total quantity discharged rather than flow rates to provide a
more adequate future analysis of bilge water quantities discharged.
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3.0 TRANSPORT, PERSISTENCE, AND FATE OF MATERIALS
DISCHARGED

The primary materials discharged during drilling activities that are of concern to the marine
environment include water-based drilling fluids (muds), speciaity additives, and cuttings; the
general NPDES permit prohibits the discharge of synthetic-based drilling fluids. Therefore, this
analysis only discusses the transport, persistence and fate of water-based drilling fluids, specialty
additives, and cuttings discharged to the marine environment.

Drilling fluids (muds) contain quantities of coarse material, fine material, dissolved solids, and
free liquids. This mixture rapidly separates in the receiving water into upper and lower plumes,
probably from shear forces and local turbulent flow at the discharge pipe (USEPA, 2000a). The
upper plume containg about five to seven percent, by weight, of the total drilling fluid discharge
(Ayers et al. as cited in USEPA, 1985). A lower plume contains the majority of the discharged
materials.

Upon discharge, much of the discharged drilling muds and cuttings will initially reach the
seafloor within a few hundred meters from the drilling platform, The thickness of the cuttings
pile would decrease with distance from the platform, Finer materials, {e.g., barite and clays)
associated with the cuttings, may extend further out from the platform. The subsequent fate of
the upper and lower plumes will depend primarily on the physical processes (discussed in
Section 3.1) that dilute, resuspend and transport particulates or entrain them into the sediments.
Chemical or biological factors {discussed in Sections 3.2 and 3.3, respectively) significant for
changes produced in the structure and/or speciation of materials that affect their bioavailability
and toxicity and could also be important in stabilizing or mobilizing the material on the seafloor
(e.g., through covalent binding of sediments or bioturbation).

3.1. PHYSICAL TRANSPORT PROCESSES

Physical processes include currents, mixing, settling, and diffusion. Factors influencing the
physical transport and persistence of discharged drilling muds and cuttings include climate and
meteorology, oceanography, characteristics of the discharge (discussed in Section 2.2}, depth of
discharge, discharge rate (discussed in Section 2.2), and method of disposal. Because ice covers
the Arctic region during most of the year, three disposal methods are discussed in this section:
open water disposal, on-ice disposal, and below-ice discharge. Shunting, the extension of the
discharge outlet well below the sea surface, of drilling mud discharges is also discussed in this
section.

Field studies and models of the behavior of drilling fluids and cuttings discharged to the marine
environment have focused on several aspects of their fate. Among these aspects are: the
transport of discharged materials in the water column, both for particulate and soluble
components; deposition on the seafloor; and considerations of benthic short- and long-term fate.
Field studies are discussed in Section 3.1.5 and predictive models are discussed in Section 3.1.6.
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In the drilling process, rock fragments (cuttings) are brought to the surface in the drilling finid
(muds). These cuttings pose a problem both in the large volume produced and the muds that coat
the cuttings as they are extracted, Oil-based fluids have the added stigina of having oil
frequently coating the cuttings.

Drilling nud disposal generally becomes an issue af the end of the drilling process. However,
sometimes drilling mud is disposed of during the drilling process when the mud viscosity or
density needs to be changed to meet the demands of formation pressures, This can create special
concerns for offshore operations where the disposal of a large volume of mud over a short period
can create a mud blanket on the seafloor that can have an impact on benthic organisms. Industry
is limited to using barite stock for the making of drilling mud, which passes 40 CFR 435
requirements [less than or equal to 1 microgram per kilogram (pg/kg) dry weight maximym
mercury and 3 milligrams per kilogram (mg/kg) dry weight maximum cadmium].

The muds are combined, however, with dissolved and suspended contaminants including
mercury, cadmiuin, arsenic and hydrocarbons (typicaily found in trace amounts). The additives
listed in Section 2.2, above, may be fourd in waste mud, and components from the formation,
such as hydrogen sulfide and natural gas, may also be dissolved in the mud. Rock cuttings from
the formations overlying the target formation may contribute contaminants to the drilling mud
such as arsenic or metals. Also rock cuttings create a large volume of waste and for water-based
fluids the rock cuttings may be discharged to surface waters offshore. Oil-based mud will also
contain diesel oil that must be disposed of properly, or more typically, conditioned for reuse. Oil-
based muds and cuttings cannot be discharged to surface waters. Both oil-based and synthetic-
based flnid are conditioned and reused, which reduces waste volume from drilling operations.

3.1.1, Climate and Meteorology

The Area of Coverage is located in the Arctic and subarctic climate zones. Important
meteorological conditions include air temperature, precipitation (rain and snowfall), and wind
speed and direction. Air temperature controls the ice formation and break-up, precipitation
determines the quantity and concentration of pollutants discharged in deck drainage discharges,
and wind speed and direction control coastal oceanographic conditions (ice distribution, current
speed and direction, vertical and horizontal mixing, and wave action),

3.1.1.1, Air Temperature

Mean annual temperature in the Beaufort Sea is about <12° C (10° F), Air temperatures
generally remain below freezing from September through May; December through March is
usually the coldest period.

Along the Chukchi Sea coast north of Point Hope, the average summer temperatute range is from
-2 to 12° C (28 to 54° F}, and the average winter temperature ranges from -33 to -6° C (-27 to
2I°F).
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Mean temperatures within the Norton Basin vary between -15 and -17°C in January and between
10 and 13°C in July (MMS, 1982).

3.11.2. Precipitation

Rainfall occurs infrequently in the summer months (July, August and September) averages less
than 30 millimeters {mm) per month (Hummer in MMS, 2003), Most of the snow falls during
September and October, when there is still open water on the Beaufort Sea to provide a source of
moisture. The typical amount of snow received in this region is equivalent to approximately 2.1
centimeters {cm) [0.8 inches (in)] of precipitation. The average annual precipitation within the
area of coverage ranges from 13 to 38 em (5 to 15 in). Annual precipitation averages between
355 and 41.6 cm (14 to 17 in}). Most of the rainfall is recorded in the months of July, August
and September,

3,1.1.3. Winds

The Arctic region is a particularly harsh environment, especially during winter (roughly October
to May) when the sun remains below the horizon for 49 consecutive days. With the ocean to the
north and leve] tundra to the south, there are no downslope drainage areas to aid the flow of cold
air to lower levels, and no natural wind barriers to reduce wind velocities,

The dominant wind direction in the open-water season is easterly to northeasterly with an
average wind speed of 5 meters per second (m/s) in Stefansson Sound; wind speeds greater than
8 m/s fully mix the vertical column of water in Stefansson Sound (MMS, 2003). During wintet,
the area of coverage lies between a semipermanent high-pressure system to the north and a low-
pressure system located to the south over the Gulf of Alaska, The northerly high-pressure
system results in clear to partly cloudy skies much of the time. Strong westerlies are a common
feature of this region in winter. Cold stable air moving from the north is stacked against the
Brooks Range and results in a west wind parallel to the mountains. The strength and dominance
of the westerly winds increase as the Brooks Range is approached. Stations to the east of
Prudhoe Bay have more frequent westerly winds than stations to the west, such as Barrow The
average wind speeds are 4-6 m/s (MMS, 2003).

Surface winds along the coast between Point Lay and Barrow commonly blow from the east and
northeast, while winds at Cape Lisburne are predominantly from the east and southeast, Coastal
wind speeds are typically between 4 to 8 m/s [8 to 16 knots (kn)], with winds exceeding 8 m/s
(16 kn) occurring less than 4 percent of the time (MMS, 1991).

Observed win directions over the area are seasonally variable and range from an average sunmmer
flow of 7 to 10 kn from the south and southwest to a winter flow, which averages 10 to 15 kn
from the east and southeast,
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3.1.14. Changes in Arctic Climate

Currently, the causes of the changes in the arctic climate are not well understood; they could be
cyclical, a trend, or a modal shift. For the purposes of this evaluation, it is assumed that the
changes are a trend. :

Over the entire Arctic Ocean, the annual trend in surface-air temperature shows a warming of
about 1.0 C per decade in the eastern Arctic, whereas the western Arctic shows no trend or even
a slight cooling, During fall, the trends show a cooling of about 1.0° C per decade while spring
shows a significant warming trend of 2° C per decade. Summer shows no significant trend in
warming or cooling, [MMS, 2003}

Additionally, the cold halocline layer, which insulates the sea ice from the relatively warm
Atlantic waters, appears to have retreated from the Furasian Basin in recent years, This may be a
result of atmospheric circulation anomalies causing a diversion of Russian river runoff and has
important consequences for ice/ocean heat exchange and ice growth rates, [MMS, 2003]

3.1.2. Oceanography

Oceanographic considerations include tides, wind, freshwater overflow, ice movement,
stratification, and current regime. The oceanographic and meteorologic conditions affecting
dilution and dispersion for the Beaufort and Chukchi seas, and Hope and Norton Basins will be
briefly smmmarized below and will include relevant information on conditions with the coastal
waters of each of these areas.

3.1.2.1. Bathymetric Features and Water Depths

The Area of Coverage includes the continental shelf, slope, and rise of the Alaskan Beaufort Sea,
Depths in the Beaufort Sea Area of Coverage range from 0 (at mean lower low water - MLLW)
to 1,500 m (4,921 ft). The major bathymetric features include: the barrier islands and shoals; the
continental shelf, slope, and rise; and abyssa) plain.

Barrier islands serve two main functions: first, they protect the coastlines from severe storm
damage; and second, they harbor several habitats that are refuges for wildlife. The salt marsh
ecosystems of the islands and the coast help to purify runoffs from mainland streams and rivers.
Fach of these habitats has distinct animal and plant life that will be discussed in Section 4.0,
Bartier islands are constantly changing; they are influenced by the following conditions:

« Waves - deposit and remove sediments from the ocean side of the island
+ Currents - longshore currents that are caused by waves hitting the island at an angle can
move the sand from one end of the island to another, For example, the offshore currents
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along the east coast of the United States tend to remove sand from the northern ends of
barrier islands and deposit it at the southern ends.

» Tides - move sediments into the salt marshes and eventually fill them in, Thus, the sound
sides of barrier islands tend to build up as the ocean sides erode.

«  Winds - blow sediments from the beaches to help form dunes and into the marshes,
which contributes to their build-up.

» Sea level changes - rising sea levels tond to push barrier islands toward the mainland

» Storms - storms have the most dramatic effects on barrier islands by creating overwash
areas and eroding beaches as well as other portions of barrier islands.

Most of the barrier islands in the Arctic are narrow (less than 250 m) and have low elevations
(less than 2 m) [MMS, 2003].

The continental shelf is a gently sloping submerged plain that is an underwater extension of the
coastal plain, This is where viriually all of the petroleurn and fishery resources are found. The
continental slopes begin at the shelf break and plunge downward to the great depths of the ocean
basin proper. Deep submarine canyons are sometimes found cutting across the shelf and slope,
ofien extending from the mouths of terrestriat rivers, Many continental slopes end in gently
sloping, smooth-surfaced features called continental rises. The continental shelf, slope, and rise
together are called the continental margin.

Continental shelves vary in width from almost zero up to the 1,500-km-wide [930 miles (mi}]
Siberian shelf in the Arctic Ocean and average 78 km (48 mi) in width. The edge of the shelf
occurs at a depth that ranges from 20 to 550 m (66 to 1,80C ft), averaging 130 m (430 ft). The
shelves consist of vast deposits of sands, muds, and gravels, overlying crystalline rocks or vast
thicknesses of consolidated sedimentary rocks, Although there is a great variation in shelf
features, non-glaciated shelves are usually exceptionally flat, with seaward slopes averaging on
the order of 205 meters per kilometer (m/km) [10 feet per mile (ft/mi)], or less than 1° of slope.
The edge of the shelf, called the shelf break, is marked by an abrupt increase in slope to an
average of about 4°. The continental slope in the Beaufort Sea has water depths varying from 60
{197 1) to 1,500 m (4,921 ft). The major submarine canyon in the Beaufort Sea is the Barrow
Canyon just northeast of Barrow, Alaska (MMS, 2003). The continental rises usually have an
inglination of less than 1/2°, They have been found to consist of thick deposits of sediment,
‘presumably deposited as a result of slumping and turbidity currents carrying sediment off the
shelf and slope.

Abyssal plains are a broad, relatively flat expanse of sea floor lying 3 to 6 km (2 to 4 mi) below
sea level. Abyssal plains are found in all the major oceans, and they extend from bordering
continental rises to mid-oceanic ridges, Abyssal plains are covered in a thick layer of sediment,
and their flatness is punctuated by rugged low abyssal hills and high sea mounts.

The coastal waters of the Chukehi Sea are relatively deeper and more steeply sloped than those
of the Beaufort Sea and are dominated by barrier island protected bays and points and capes that
extend from the coast and occasionally form protected bays. Within the Chukchi Sea Area of
Coverage, the continental shelf is broad, has low relief, and is gently incline to the north (MMS
1991). The entire area of coverage is located on the continental shelf in water depths from 6 to
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80 m (20 to 262 ft), Approximately 80 percent of the area lies in water depths between 30 and
60 m (98 and 197 ft).

The bathymetry of the Bering Sea can be divided into two primary regions: a shelf region (less
than 150 m deep) to the northeast, and a deeper plain (3,700 to 4,000 m deep) to the southwest.
Depths in Norton Sound vary from less than 10 m in the southern portion to more than 30 mina
trough-like feature which extends east-west in the nearshore region south of Nome. In Norton
Sound, the marine bottom is relatively featureless and slopes gradually westward to depths of
about 30 m, The bathymetry of the sound changes with major shifts in substrate in response to
storm surges and ice gouging,

3.1.2.2. Circulation -

The circulation in the Beaufort Sea can be divided into two main areas: nearshore (water depths
less than 40 m; and offshore (water depths greater than 40 m), Offshore waters are primarily
influenced by the large-scale arctic circulation known as the Beaufort Gyre, which is driven by
large atmospheric pressure fields. In the Beaufort Gyre, water moves to the west in a clockwise
motion at a mean rate of 5-10 ¢m per second.

There are two distinet periods for nearshore circulation: open water and ice covered. The open

water circulation depends mostly on the direction (rather than speed) of the wind; the two

dominant wind directions are northeast and southwest (Morehead et al. as cited in MMS, 2003),
The nearshore surface currents respond quickly, within 1-3 hours, to changes in the wind
direction (MM, 2003). :

In nearshore circulation, easterly winds cause surface currents to flow west and westerly winds
cause surface currents to flow east. The mean surface current direction year-round is to the west
and parallels the bathymetry. The tidal action coupled with the easterly nearshore circulation
results in the gradual removal of warm, brackish water from the nearshore and replaces it with
colder, more saline water, Alternatively, the tidal action coupled with westerly nearshore
circulation causes the accumulation of warm, brackish water along the coast. Other controls on
nearshore circulation include river discharge, ice melt, bathymetry, and the configuration of the
coastline,

During ice covered periods, the landfast ice in the nearshore arcas protects the water from the
effects of the winds. Therefore, the circulation pattern is mnfluenced by storms and brine
drainage (MMS, 2003),

The Chukchi Sea is fed by Pacific waters and Arctic waters, Pacific waters enter the Chukchi
Sea through the Bering Strait in the south. Arctic waters enter the Chukehi Sea through Long
Strait and in episodic up-shelf transfers from the Arctic ocean proper (e.g., via Barrow Canyon).
The circulation and modification of waters in the Chukchi Sea influences the input to the Arctic
Qcean from the Pacific.
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In Norton Sound, the circulation is weakly cyclonic [~ 1.0 centimeters per second {cm/s)].
During open water season, the fresh water runoff causes water-column stratification that dictates
the circulation in Norton Sound, As a result, the upper layet circulation is largely uncoupled
from that of the lower layer.

3.1.2.3. Currents

The direction of the current determines the predominant location of potential impacts, while
current velocity influences the extent of arca affected. Velocity and boundary conditions also
affect mixing because turbulence increases with current speed and proximity to the seafloor.
Current velocity and turbulence can vary markedly with location/site characteristics and affect
the movement and concentration of suspended matter, and entrainment/resuspension/advection
of sedimented matter.

The Beaufert Undercurrent is below the surface waters on the continental slope. It moves to the
cast with frequent reversals to the west. The Beaufort Undercurront is part of a larger cyclonic
circulation transporting Atlantic water to the Canadian Basin. Long-term mean speeds of the
undercurrent are gbout 5-10 cm/s, but daily mean values may be 10-times greater, [MMS, 2003]

The area lying to the north and west of Point Barrow may be strongly influenced by the Alaskan
coastal current, This easterly flowing countercurrent enters the Beaufort Sea along Barrow
Canyon to the west of Point Barrow. The current is a continuation of flow that begins as far
south as the Bering Sea, and flows through the Bering Strait northward along the coast of the
Chukchi Sea, where it turns toward the east near Point Barrow, At Point Barrow, the current
moves offshore and lies at depths between 50 and 200 m (160 to 660 ft). Barrow Canyon mean
currents range from 14-23 cm/s, with maximum current speeds of approximately 100 cm/s
(Weingartner et al. as cited in MMS, 2003),

The currents in the Chukchi Sea are strongly influenced by the bathymetry and wind. Current
speeds of 20 to 30 cm/s (0.66 to 1.0 cm/s) are characteristic of the eastern Chukchi Sea. Bottom
temperature gradients and currents are greatest in the vicinity of Tcy Cape and Pt. Franklin
(Weingartner in MMS, 1991). Current velocities of 51 to 87 cm/s have been reported south of
Iey Cape (MMS, 1990). The influence of Kotzebue Sound on the Chukchi Sea current may be
significant. Input of the water runoff into Kotzebue Sound may reinforce the Alaska Coastal
Current (MMS, 1990).

The Alaska Coastal Current (ACC) is a narrow, fast-moving current flowing northeasterly along
the Alaska coastline. North of Cape Lisburne, the ACC parallels the 20-meter isobath until it
reaches the Barrow Sea Valley at Wainwright. It then follows parallel with the valley from
Wainwright to Point Barrow where it turns and flows southeasterly parallel to the coastline. The
ACC flow is variable and directional reversals can persist for several weeks due to changes in
wind direction. During northeasterly flow, clockwise eddies can separate the nearshore
circulation from the ACC between Cape Lisburne and Icy Cape (MMS, 1990).
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During open-water periods, the onshore and offshore of nearshore water is driven by the wind.
Northeasterty winds promote upwelling that brings cooler bottom water into the nearshore area.
Southwesterly winds establish a warm coastal jet in the nearshore region and remove the cooler
bottom water, Easterly winds shift the ACC offshore, centering it approximately 20 km from the
coast. Westerly winds shift the ACC closer to the coast. [MMS, 1990]

The currents across the mouth of Norton Sound are on the order of 10 cm/s toward the north,
with noticeable coherence between top and bottom layers. While net flow is to the north,
reversals can ocour, depending on atmospheric pressure difference between the Arctic and
Bering Seas (MMS, 1982),

3.1.2.4. Tides

Tides in nearshore waters are semi-diurnal of low amplitude (range is 6-10 cm) and influenced
by the wind (MMS, 2003), Offshore tides are nearly nonexistent. Tidal currents within Norton
Sound are predominantly diurnal, except near the entrance where semi-diurnal components are
also important. The magnitude of the tidal excursion ranges from negligible near the vicinity of
the shorefast ice to approximately 13 km in the middle of Norton Sound. The exception is
intermediate excursions in the vicinity of the Yukon Delta and Nome (Pearson et al. in MMS,
1982), Tidal height records indicate ranges of 1,6 to 6.8 fi within the Norton Sound Area (MMS,
1982).

3.1.2.5. Stratification, Salinity, and Temperature

Nearshore waters are influenced by fresh water from rivers; a two-layered system is formed with
fresher water from riverine input overlying more saline oceanic water, The surface layer shows a
marked decrease in salinity in the vicinity of major rivers, such as the Sagavanirktok, Kuparuk,
and Colville Rivers, In the winter, the lack of freshwater input into coastal waters results in only
weal stratification. Freshwater input also causes a marked division between nearshore and
offshore waters occurring at the 6 m (20 ft} isobath, Alaska Coastal Water temperatures range
between 5-10° C and has salinities that are generally less than 31.5 parts per thousand (Lewbel
and Gallaway in MMS, 2003). Offshore waters are colder and more saline than the Alaska
Coastal Water, Water temperatures are near 0°C and have salinities of 32,2-33 parts per
thousand (ppt) (Lewbel and Gallaway in MMS, 2003).

3.1.2.6. Sea Ice

Sea ice is frozen seawater that floats on the ocean surface, and forms and melts with the polar
seasons. In the Arctic, some sea ice persists year after year, whereas almost all Southern Ocean
or Anfarctic sea ice is "seasonal ice," meaning it melts away and reforms annually. Sea ice in the
Arctic appears to play a crucial role in regulating clithate because it regulates exchanges of heat,
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moisture and salinity in the polar oceans. It insulates the relatively warm ocean water from the
cold polar atmosphere except where cracks, or leads, in the ice allow exchange of heat and water
vapor from ocean to atmosphere in winter.

Ice thickness, its spatial extent, and the fraction of open water within the ice pack can vary
rapidly and profoundly in response to weather and climate. In the Arctic, sea ice typically covers
about 14 to 16 million square kilometers (kmz) in late winter; the seasonal decrease at summer's
end is approximately seven to nine million square kilometers. Satellite data provide the best
means of observing sea ice coverage and variability. A variety of remote sensing instruments
have boen used successfully to map sea ice conditions, but frequent cloud cover in the polar
regions and the fact that the sun remains below the horizon for continuous periods in winter
require microwave sensors to map ice cover.

There are four major zones of sea ice in the Arctic: landfast ice, stamukhi (or shear) ice, pack-
ice, and oceanic ice. Each of these zones is discussed below.

3.1.2.6.1. Landfast-Ice Zone

Landfast ice, or fast ice, which is attached to the shore, is relatively immobile and extends to
variable distances off shore; generally 8 to 15-m isobaths, but may extend beyond the 20-m
isobath. It is usually reformed yearly, although it can contain floes of multiyear pack ice. Much
of the fast ice melts within the 10-m isobath during the summer, but it is very dependent upon
the wind direction which controls the ice floes. The two types of landfast ice are bottomfast and
floating. Bottomfast ice is frozen to the bottom out to a depth of about 2 m, The remaining ice
is floating. [MMS, 2003]

3.1.2.6.2. Stamukhi Ice Zonc

Seaward of the landfast-ice zone is the stamukhi, or shear, ice zone. In this zone, large pressure
ridges and rubble fields occur betweon the stationary landfast ice and the mobile pack ice when
winds drive the pack ice into the landfast ice. The ridges can reach depths of 25 m and act as sea
anchors for the landfast ice. In the Beaufort Sea, the most ridging occurs in waters that are 15-45
m deep. This zone also contains many leads that are formed between the landfast ice and the
pack ice when offshore winds carry loose ice away from consolidated ice. [MMS, 2003]

3.1.2.6.3. Pack-Ice Zone

Pack ice is located seaward of the stamukhi ice zone and includes first-year ice, multiyear
undeformed and deformed ice, and ice islands. First year ice forms in fractures, leads and
polynyas (large areas of open water) and varies in thickness from a few centimeters to more than
a meter. Leads are formed from southwesterly storms in the Beaufort Sea. Along the western
Alaskan coast between Point Hope and Point Barrow, there is often a band of open water
seaward of the landfast-ice zone during winter and spring. The Chukchi open-water system
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appears to be the result of the general westward motion seen in the Beaufort Gyre and strongly
influenced by the wind direction. [MMS, 2003]

Multiyear undeformed ice may reach thicknesses of 3-5 m and has ice floes with diameters
greater than 500 m that make up 60 percent of the pack-ice zone, Some multiyear undeformed
ice floes have diameters up to 10 km (MMS, 2003).

Multiyear deformed ice is identified by ridges that occur shoreward of the 20-meter isobath with
" typical heights of 1-2 meters, but can reach heights over 6 meters. There is increased ridging
from east to west and generally in the vicinity of shoals and large necks of land (MMS, 2003).

Ice islands are icebergs that have broken off from an ice shelf with a thickness of 30-50 m and
from a few thousand square meters to 500 km? in area. Ice islands often have an undulated
surface, which gives them a ribbed appearance from the air (Armstrong et al,, 1973).

Movement of the floating ice is controlled by atmospheric systems and oceanographic
circulation. During the winter, movement is small and oceurs with strong winds that last for
several days, The long-term direction of ice movement is from east to west in response to the
Beaufort Gyre; however, there may be short-term variations due to weather systems.

3.1.2.6.4. ‘Oceanic Ice

Bering Sea ice is quite mobile and flows predominantly from the Bering Straight towards the
southern Bering Sea. It consists of a mixture of multiyear floes with annual ice and can be
completely replaced from three to ten times in any given ice season. As a collective canopy of
ice, it rarely covers the northern Bering as a solid sheet of ice. Under certain conditions, Bering
Sea ice can enter Norton Sound.

3.1.2,6,5. Changes in Aretic Ice

In recent years, satellite data have indicated an even more dramatic reduction in regional ice
cover. In September 2002, sea ice in the Arctic reached a record minimum (Serreze et al., 2003),
4 percent lower than any previous September since 1978, and 14 percent lower than the 1978-
2000 mean. In the past, a low ice year would be followed by a rebound to near-normal
conditions, but 2002 has been followed by two more low-ice years, both of which almost
matched the 2002 record, Taking these three years into account, the September ice extent trend
for 1979-2004 is declining by 7.7 percent pet decade (Stroeve et al., 2005). ‘

Fossil fuel consumption and the resulting increase in global temperatures could explain sea ice
decline, but the actual cause might be more complicated. The Arctic Oscillation (AQ) 15 a
secsaw pattern of alternating atmospheric pressure at polar and mid-latitudes. The positive phase
produces a strong polar vortex, with the mid-latitude jet stream shifted northward. The negative
phase produces the opposite conditions, From the 1950s to the 1980s, the AO flipped between
positive and negative phases, but it entered a strong positive pattern between 1989 and 1995,
This flushed older, thicker ice out of the Arctic, leaving the region with younger, thinner ice that
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was more prone to summer melting. Thus, sea ice decline may result from patural variability in
the AQ. Growing evidence suggests, however, that greenhouse warming favors the AQ's
positive mode, meaning recent sea ice decline results from a combination of natural variability
and global warming,

3.1.2.7. Sediment Transport

Several factors influence the rate and quantity of sediment transport in the Beaufort Sea,
including ice gouging, entrainment in sea ice, wave action, currents, and disturbance of .
sediments by the activity of benthic organisms (bioturbation). The bulk of sediment on the
Alaskan shelf is transported westward on the inner shelf (Barnes and Reimnitz, 1974).
Catastrophic transport associated with severe storms is an impottant transport mechanism,
particularly in the fall when such storms are associated with fresh ice, which enhances the

erosion and often entraps sediments in the forming ice, Subsequent ice movement and melting in

the spring can deposit sediment large distances from the point of entrapiment,

Sediment transport and distribution in the Chukchi Sea is controlled by several factors, including
storms, ice gouging, entrainment in sea ice, wave action, currents, and bioturbation. The bulk of
sediment on the Alaskan continental shelf is transported northwards in the direction of the
prevailing current, Seditnent transport in response to severe storms is an important means of
sediment transport within the area of coverage. Storm transport is particularly effective in the
fall months when storms are associated with fresh ice, which enhances erosion and often entraps
sediments in new ice. In the spring, the breakup and melting of this sediment-laden ice can
result in sediment being transported large distances from the point of entrapment.

3.1.3. Upper Plume Fransport Processes

The materials contained in the upper plume may be subjected to immediate wake-induced
turbulence, and then are influenced by oceanic turbulent dispersion processes. These materials
are transported at the speed and direction of prevailing currents. Sinking rates of solids in the
upper plume will largely depend on four factors: discharged material properties, receiving water
characteristics, currents and turbulence, and flocculation and agglomeration,

Physical properties of the discharged materials affect mixing and sedimentation, For suspended
clay particulates, particle size and both physical and biological flocculation will determine
settling rate. While oil exhibits little tendency to sink, it has displayed the ability to flocculate
clay particles and to adsorb to particulates and sink with them to the bottom (Middleditch in
USEPA, 1985),

One of the major receiving water characteristics influencing plume behavior is density structure
and stratification, Density stratification can contribute to the dissipation of dynamic forces in the
dynamic collapse phase of plume behavior, and represents the point at which passive diffusion
and settling of the individual particles become the predominant dispersive mechanisms. Dengity
stratification may concentrate certain components along the pyenocline. If flocoulation produces
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particles large enough to overcome the barrier, settling will continue. Also, if density
stratification is weak or the pycnocline is above the discharge point, it may not affect plume
behavior,

It has been reported (USEPA, 1985} that upper plumes followed major pycnoclines in the
receiving water. This type of transport is a potential concern because sensitive life stages of
planktonic, nektonic, and benthic organisms may collect along the pycnocline.

Flocculation and agglomeration affect plume behavior by increasing sedimentation rates as
larger particles are formed. Flocculation is enhanced in salt or brackish waters due to increased
cohesion of lay particles (Meade in USEPA, 1985). Agglomeration also results in the formation
of larger particles from a number of smaller ones through the excretion of fecal pellets by filter-
feeding organisms.

The extent to which discharges are dispersed can be estimated using dispersion ratios derived
from measurements at several drilling operations. These ratios are calculated as:

Dispersion ratio ~ suspended solids concentration of discharged fluid .
suspended solids concentration in samples

Most studies of upper plume behavior have measured particulate components and paid less
attention to the liquid and dissolved materials present. Presumably, these latter components are
subject to the same physical transport processes, with the exclusion of settling, as particulate
matter. Studies suggest that suspended solids in the upper plume may undergo a higher
dispersion rate than dissolved components. '

Because drilling fluids contain both particulate and soluble components, and because particulates
have an additional mode of dispersion that does not apply to soluble components (i.e.,
gravitational settling, which takes solids out of the water column and transfers them to the
sediment), several estimates of soluble component dilution also have been made, Generally, it
appears that dilution of soluble material in the upper plume may proceed at one-half to one-tenth
that of dispersion particulates in the upper plume. Although these estimates are reasonably
consistent, this observation must be somewhat tempered, however, because of the difficulties
involved in assessing interactions between soluble tracers and drilling fluid components, such as
fine particulates.

While no specific studies have been conducted in Arctic Alaska, upper plume transport was
mesasured in Lower Cook Inlet using a soluble, fluorescent dye (fluorescein) where the currents
are 41 to 103 em per second (Houghton et al. in USEPA, 1985). They found that the plume
never sank below 23 m (75 ft}, while water depth at the site was 63 m (207 ft). The Coock Inlet
data suggested that dilution rates may be comparable to ot at a rate approximately half that of
dispersion (based on generalized estimates of distances to specified levels of dispersion), These
correlations may be confounded by dye-clay interactions, rendering this comparison more similar
than would a true “soluble” component,
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3.14. Lower Plume Transport Processes

The physical transport processes affecting the lower plume differ somewhat from those
influencing the upper plume. The lower plume appears to have a component, comprised of
coarser material, which settles rapidly to the bottom regardless of current velocity, This rapid
settling is most pronounced during high-rate bulk discharges, with their high downward
momentums, and in shallow water, because these conditions tend to result in the plume reaching
the botten,

The amount of fine solids settling to the bottom from the lower plume depends on collision and
cohesion of clay particles, which in turn depends on suspended material concentration, salinity,
and the cohesive quality of the material. Fine particles tend to flocculate more readily than
larger patticles, Physical-chemical flocculation can increase settling rates an order of magnitude
over rates for individual fine particles. Presently, there are no water column sampling data from
the lower plume. Tts dynamics must be inferred from limited sediment trap data and from
models of plume behavior.

Drilling fluid components in a lower plume that reaches the seafloor may be transported as a
turbulent bottom plume. Solids will continue to settle out while soluble components will be
diluted with distance, Such plumes have been observed for dredged material disposal, but no
observations of such plumes for drilling fluids have been attempted. Data on the short-term fate
of drilling discharges associated with lower plume appears largely to address the-initial
deposition of the material on the seafloor. However, the lack of information on the behavior of
the lower plume is not critical due to the short duration of drilling activities.

Biological processes have been shown to increase settling rates for fine particles, which
presumably could affect drilling discharges. Filter feeding plankton ingest particles ranging
from 1 to 50 micrometers {pm) in diameter, and excrete them in fecal pellets ranging from 30 to
3,000 pm in size (USEPA, 1985), Copepods have been cited as playing an impottant role in
biologically-induced fine particle agglomeration.

3.1.5. Seafloor Sedimentation

Studies have shown the extent of drilling fluid accumulation on the boftom to be inversely
related to the energy dynamics of the receiving water. Vettical mixing also appears to be
directly related to energy dynamics. Low energy environments, however, are not subject to
currents removing deposited material from the bottom or mixing if into sediments. Vertical
incorporation of plume components into sediments is caused by physical resuspension processes
and by biological reworking of sediments. The relative confribution of these processes to mixing
has not been quantified.

Houghton et al, {1981) produced an idealized pattern: for sedimentation around an offshore
platform located in a tidal regime (Figure 3-1); zero net current was assumed. The area of
impact may have been overestimated from the true field case because no initial downward
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motion was assumed, which provides for a longer settling time and greater plume dispersion.
The result was an elliptical pattern, with the coarse fraction (10 to 2 mm) deposited within 125 to
175 m {410 to 574 fi) of the discharge point, the intermediate fraction (2 mm to 250 pm)
deposited at 1,000 to 1,400 m (3,280 to 4,592 ft), and the medium fraction

{250 to 74 ym) deposited beyond that distance. This is the greatest areal extent of bottom
sedimentation for continuous discharges under the assumed conditions, Discontinuous
discharges will be transpotted by currents at the time of release and will form a starburst pattern
over time.

Currie and Isaacs (2004) examined changes to benthic infauna caused by exploratery gas drilling
operations in the Minerva field located in Port Campbell, Australia. They found the abundances
of two common species (dpseudes sp. 1 and Prionospio coorilla) decreased significantly at the
well-head site immediately after drilling. The size of these reductions in abundance ranged
between 71 and 88 percent, and persisted for less than 4 months after driiling (Currie and Isaacs,
2004), Additicnally, modified communities persisted at the well-head for more than 11 months
following exploratory drilling, Changes in the abundance of species aggregated by phylum
varied, but significant declines in the most abundant phyla (crustaceans and polychaetes) of 45 to
73 percent were observed at all sites within a 100 m radius of the well-head following drilling
(Currie and Isaacs, 2004). In most cases these changes became undetectable four months after
drilling following species recruitments,

3,1,6, Studies in Arctic Alaska

The transport, persistence and fate of materials discharged into the marine environment from
exploratory drilling operations have been previously evaluated for several northern Alaska
offshore areas of coverage. The general conclusions reached in these studies regarding the
transport, dispersion, and persistence of drilling discharges is summarized below:

The drilling mud discharge separates into an upper and lower plume. Physical descriptions of
effluent dynamics and particle transport differ substantially for the two plumes,

Drill cuttings (parent material from the drill hole) are generally coarse materials that are
deposited rapidly following discharge and settle within the 100-m radius mixing zone.
Discharged drilling materials typically settle in the immediate vicinity of the discharge area.
However, deposition patterns are extremely variable and are strongly influenced by several
factors, including the type and quantity of mud discharged, hydrographic conditions at the time
of discharge, and height above the seafloor at which discharges a made.

Although metals were enriched in the sediment, enrichment factors were generally low to
moderate, seldom exceeding a factor of 10, The spatial extent of this enrichment also was
limited. These considerations suggest that exploratory activities will not result in
environmentally significant levels of trace metal contamination. However, other factors, such as
the intensity of exploratory activities, normal sediment loading, and proximity either to
commercial shell fisheries or to subsistence populations, could alter this conclusion,
Analyses of sediment barium and trace metal concentrations have been used to examine nearfield
fate of drilling fluids on the seafloor {e.g., the rate of dispersion of sedimented material), If high
concentrations of barium are persistently found near a well site, this finding suggests it isin a
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lower energy area, which favors deposition, If elevated levels cannot be found, even soon after
drilling, then this finding suggests a higher energy environment, where resuspension and
sediment transport were promoted.

Data from exploratory drilling operations have been used to examine deposition of metals
resulting from drilling operations. These indicate that sevetal metals ate deposited, in a distance-
dependent manner, around platforms, including cadmium, chromium, lead, mercury, nickel,
vanadium, and zinc.

At present, the arca-wide large-scale distribution of drilling discharges is difficult to predict.
However, it can be surmised that drilling dischatges associated with short-term exploration
operations will have little effect on the environment due to deposition of drilling-related
materials on the seafloor.

3.1.6.1. Trace Mectal and Physical Benthic Alierations

A study has investigated the environmental distribution of metals from drilling fluids discharged
into the Beaufort Sea, near the Mackenzie River Delta (Crippen et al., 1980), The primary
objective of the program was to investigate the environmental significance of metals in drilling
fluids discharged to the marine environment. The study site was an artificial island constructed
from local borrow material in the Beaufort Sea near the Mackenzie River delta. The average
depth of the study area was approximately seven meters, A total of 47 stations were sampled for
arsenic, cadmium, chromium, lead, mercury, and zine in the sediments and infaunal tissues.

The concentration of arsenic, cadmium, chromium, lead, and zing in surface sediments exceeded
background levels at otie or more stations in the vicinity of the discharge. Subsurface
concentrations of most metals, excluding chromitm, were substantially higher than surface
sediment sample 45 m SW of this discharge location. This sample was thought to be a pocket of
drilling fluid from operations prior to the use of chrome lignosulfonate. Mercury contamination
of sediments was obvious within 100 m of the point of discharge, and mercury levels were
somewhat elevated above mean background levels [0.07 micrograms per gram (ug/g)] at several
other stations. The highest mean value recorded was 6.4 pg/g located less than 45 meters from
the shoreline of the island, just north of the discharge,

Another study was conducted to monitor the environment fate associated with above ice disposal
of drilling fluids and cuttings in the Beaufort Sea (Sohio Alaska Petroleum Company, 1980).
Three wells were sampled, Sagavanirktok Delta Wells #7 and #8 (Sag 7 and Sag 8), and
Challenge Island Well #1 (Challenge 1). Three sites (A, B, and C) were sampled at Challenge 1.

F-test analyses indicated that there were no significant differences (P < 0.05) among any pre-
versus post-discharge tests at disposal sites. For post-discharge tests of disposal sites versus
reference sites, a fow significant differences were found., Median grain size decreased at Sag 8
and Challenge 1 (Site C) for the >0.25 mm {(percentage coarser) fraction and at Sag 8 for the
>0.150 mm fraction. Increased median grain size occurred for the >0.250 mm fraction at
Challenge 1 (Sites A and B) and for the >0.150 mm fraction (Site B).
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Trace metal analysis were conducted on samples of drilling fluids that were disposed.
Comparison of pre- and post-discharge bottom sediment samples from Sag 7 indicated
significant decreases in levels of barium, cadmium, and mercury that were judged unrelated to
drilling fluids. Analyses of samples from Sag 8 indicated only that barium levels decreased
significantly.

Analyses of Challenge 1 samples indicated significant increases in levels of cadmium,
chromium, lead, and zinc at Sites A and B, and in copper, lead, and zinc at Site C. Increases of
chromitm and zine were considered related to drilling fluids disposal. Cadmium data were not
considered to be explained by effluent discharges because cadmium levels in the effluents and
pre-discharge sediments were similar, Elevations in lead were not judged to be drilling fluid-
related because of spatial patterns, other sediment characteristics, and because Site C did not
melt in place.

However, elevations of cadminm and lead levels could be effluent-related. Although cadmium
levels in early drilling fluid samples {0.2 mg/kp) were similar to pre-discharge sediment levels
(0.19-0.35 mg/kg), an enrichment of cadmium in drilling fluid effluents occurred at all disposal
sites over time, to 0.8-1.1 mg/kg. Also, for cadmium, chromium, lead, and zinc sediment levels
were inversely related fo distance from disposal sites (A and B} for 0-60 m, 60-85 m, and 250 m
data sets.

Furthermore, for cadmium, lead, and zinc at Sag 7 and chromium, copper, lead, and zinc at Sag
8, a consistent spatial pattern of enrichment at the nearfield stations (approximately 85-200 m)
occurred relative to pre-discharge levels and either within-site or far-field (315-585 m) stations.
These enrichments wete not statistically significant, Howevet, trace metal levels had 95 percent
confidence levels that averaged about 65 percent of the mean. This large variability substantially
reduces the ability to statistically resolve differences among data sets. '

Nonetheless, near-field enrichments were consistent. For both lead and zine, enrichment was
1.3-fold at Sag 7 and 1.2-fold at Sag 8, versus 2.3- to 2.6-fold for lead and 1.4-fold for zinc at
Challenge 1. Chromium levels at Sag 7 incteased 2-fold versus 1.4-fold at Challenge 1.

A study has assessed the impacts of above-ice drilling effluent disposal techniques in the
Beaufort Sea (Sohio Alaska Petroleum Company, 1981), between the Midway Islands and
Prudhoe Bay. A simulated, above-ice disposal test was conducted.

Grain size analyses of settling pan sediment indicated that a rapid decrease in deposition rates
occurred for most particle sizes, At the center of the discharge hole, deposition was 729
milligrams per square centimeters (mg/cm?) for all grain size fractions. At 1.5 m and 3.0 m,
average deposition was 313 mg/em? and 168 mg/om?, respectively. It was estimated that the
average deposition of all particle sizes was about 200 mg/em” over the test site. The average
deposition rate for particles less than 45 microns, measure 3 m from the discharge point, was in
the saime general range of deposition rates measured at two below-ice disposal sites (166 mg/em®
versus 66-268 mg/cm’, respectively). Bottom sediment trace metal levels indicated the presence
of drilling eifluents three days after the discharge, but not tree months post-discharge.
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Trace metal analyses of drilling fluid samples and sediments were conducted both within and
near the disposal sites. At one site there were no notable differences as a result of drilling
activities. At the second site, however, three metals showed possible enrichment: cobalt,
copper, and iron. '

These sediment metal studies, when considered as a group (Table 3-1), suggest the enrichment of
certain metals in surficial sediments may occur as a result of drilling activitics. While
confounding factors occur in most of these studies (i.e., seasonal variability and other natural and
anthropogenic sources of these metals) a distance-dependent decrease in metal levels frequently
is obsetved. However, although drilling activities are implicated as a source of metal
enrichment, discharged drilling fluids and cuttings probably are not the only drilling-related
source,

Barium and chromium are the only two metals that appear to be elevated around rigs or
platforms and are clearly associated with drilling fluids. A study in the Canadian Arctic found
that mercury would be the best trace metal tracer of discharged fluids. Examination of mercury
levels in fluids and sediments for domestic operations is notably under-represented in the studies
that have been reviewed. The degree of similarity between Canadian and domestic operations
has not been evaluated. However, the findings of the Netserk study and lack of information on
domestic operations indicate that the relationship between drilling fluid discharges and sediment
mercury levels should be further clarified.

Metals that appear to be elevated as a result of drilling activities, and not solely related to drilling
fluids, include cadmium, mercury, nickel, lead, vanadium, and zinc. Cadmium, lead, and zinc
may be associated with drilling fluids as contaminants that occur from the use of pipe dope or
pipe thread compounds. Mercury, nickel, and zinc may originate from sacrificial anodes.
Cadmium, lead, and vanadium may also originate from the release of fossil fuel in drilling
operations. This release can result from burning, incidental discharges or spills from the rig or
supply boat traffic, or use as a lubricant in drilling fluids. Vanadium also may derive from
wearing of drill bits.

Although these metals were enriched in the sediment, enrichment factors were generally low to
moderate, seldom exceeding a factor of 10. The spatial extent of this earichment also was
limited. Either of two cases occutred: enrichment was generally distributed but undetectable
beyond 300-500 m or enrichment was directionally-based by bottom current flows and extended
further (to about 1,800 m) but within a smaller angular component.

These considerations suggest that exploratory activities will not result in environmentally
significant levels of trace metal contamination. However, other factors, such as the intensity of
exploratory activities, normal sediment loading, and proximity either to commercial shell
fisheries or to subsistence populations, could alter this conclusion,

3.1.6.2, Drilling Fluids Toxicity
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Drilling fluids {muds) are complex mixtures and there appears to be no single explanation for
toxicity. Seme of the apparent (actual) toxicity may be due to physical effects, such as particle
size coagulations, abrasions, etc. These are, however, a form of toxicity, producing and
contributing, in part or in combination with chemical toxicity, to the end points (death) in acute
toxicity tests.

Oxygen demand appears strongly correlated with toxicity in laboratory toxicity tests, Spearman
Rank correlations of 96-hour LCsq data and biochemical oxygen demand (BOD)Yultimate oxygen
demand (UOD) data showed a remarkably sirong correlation, especially with 5-day biochemical
oxygen demand (BODs) data derived with artificial seawater and activated seed. These data
showed a correlation of 0.97 with toxicity. All BOD/UOD values showed correlations of .87 to
0.97 BOD and 0.91 to 0.95 UOD, but total organic carbon (TOC)chemical oxygen demand
(COD) values gave correlations of 0.64 to 0.67, Given the absence of oxygen demand data, no
such correlation could be developed for nongeneric muds. Anocther indicator of the large
inherent oxygen demand of drilling muds is that dissolved oxygen levels in test environments
dropped below normal, notwithstanding the continuous aeration of test media that followed pre-
aeration of the test material. This was especially noted during the first day of testing, during
which dissolved oxygen levels were depressed concentration dependently by the test muds.

A variety of Alaskan marine organisms have been exposed to drilling mud in laboratory or field -
experiments. Most of these studies have addressed short-term acute effects in a relative or
“screening” sense, with little effort directed at separating chemical from physical cavses. [In
aquatic toxicity tests, a response measuring 50 percent lethality observed in 96 hours or less is
typically considered acute (LCsp)]. A few studies have looked at chronic sublethal effects and
bicaccumulation of heavy metals from drilling mud. Chronic refers to a stimulus that lingers or
continues for a relatively long period of time, often one-tenth of the life span of an organism or
more {USEPA, 1991). Chronic tests assess the effect on survivability, growth, maturation or
reproduction and the results are typically reported as median effective concentrations [ECsos
(concentrations at which a designated effect is displayed by 50 percent of the test organisms)].
Because drilling discharges are episodic and typically only a few hours in duration, organisms
that live in the water column are not likely to have long-term exposures to drilling muds; risks to
these organisms are best assessed using acute toxicity data. Benthic organisms, particutarly
sessile species, are likely to be exposed for longer time periods; risks to these organisms are best
assessed with chronic toxicity data.

Drilling mud toxicity tests have been performed using whole muds or various component
fractions, such as the suspended particulate phase or mud aqueous fraction, The variability and
complexity in the composition of muds is reflected in the results and interpretation of toxicity
tests. Test results of sample splits of the same mud performed at two different laboratories have
differed by an order of magnitude, In such cases, laboratory procedure or sample handling is a
significant factor, Different batches of the same generic mud have shown significantly different
toxicities. In this case, different proportions of major constituents (as allowed by mud type
definition) may be a factor. EPA has attempted to improve consistency in toxicity test results by
requiring standard procedures for sample handling and testing that has resulted in consistent test
results. The current effluent guidelines require toxicity testing for the suspended particulate
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phase. The extrapolation of single species toxicity tests to overall effects in the ecosystem still
has a large, inherent uncertainty.

3.1.6.2.1. Acute Lethal and Sublethal Effects

The effects of drilling muds on biological organisms are most commonly assessed by conducting
acute laboratory toxicity tests. Unfortunately, in many cases, comparison of toxicity test results
obtained in different studies are difficult because different drilling muds were used, the animals
were exposed to different portions of drilling mud (liquid, suspended particulates, or selids) that
miay have been prepared in a different manner, or experimental procedures differed between
investigators. Nevertheless, results obtained in the majority of studies to date have generally
indicated low toxicity. '

In 3 summary of aver 415 toxicity tests of 68 muds using 70 species, 1-2 percent exhibited LCsqs
ranging from 100 to 999 ppm, 6 percent exhibited L.Csps ranging from 1,000 to 9,999 ppm, 46
percent exhibited LCsps ranging from 10,000 to 99,999 ppm, and 44 percent exhibited LCsqs
greater than 100,000 ppm (USEPA, 1985). Table 3-2 provides a summary of these toxicity tests.
Two to three percent of the data were not usable. A significant difference was noted between the
toxicity of generic muds, which appear to have acute, lethal toxicity characteristics similar to the
distribution of the larger data set described above, and a series of 11 nongeneric muds provided
to EPA by the Petroleum Equipment Supplies Association. These latter muds, as a group, appear
to be substantially more toxic than would be anticipated from the toxicity distribution of either
the generic muds or the larger data set. Whole muds appear to be more toxic than agqueous or
particulate fractions. The suspended particulate phase appears to be more toxic than the other
individual phases.

Petrazznolo (1981) has ranked organisms according to their sensitivity to drilling fluids in tests
ard found the following order of decreasing sensitivity: copepods and other plankton, shrimp,
lobsters, mysids and finfish, bivalves, crabs, amphipods, echinoderms, gastropods, and
polychaetes and isopods. Larval organisms are more sensitive than adult stages (maximally 20-
fold); animals are more susceptible during molting,

Some Alaskan organisms apparently show high tolerance to acute exposure to drilling mud
{Tornberg et al. in USEPA, 1985). Sublethal effects observed following acute exposure have
included alteration of respiration and filtration rates, enzyme activities, and behavior, There are
several Alaskan taxa that have not been exposed to drilling mud but may be relatively sensitive.
The temperate copepod, Acartia tonsa, has exhibited one of the lowest LC50s (100 ppm) of any
organism in a drilling mud. Alaskan copepods have not been tested, but there is no reason to
believe their tolerances would fall outside variability in tolerances of other marine copepods.

In general, planktonic and larval forms appear to be the most sensitive of the Alaskan organisms
that have been exposed to drilling mud in acute lethal bioassays; however, not all planktonic
organisms are sensitive to short-term exposure to drilling muds, Catls and Rice (1981) found
several drilling muds to have low toxicity to the larvae of six Alaskan species of shrimp and
crab. The 96-hour LC30s for the suspended particulates phase of a drilling mud seawater
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mixture raﬁged from 500 to 9,400 ppm. Toxicity was far less when the particulates were
removed: the 96-hour LC50s ranged from 5,800 to 119,000 ppm.

Houghton et al. (1981) conducted a study on several species of crusacea, including a shrimp
(Pandalus hypsinotus), a mysid (Neomysis integer), an amphipod (Eogammarus confervicolus),
and an isopod (Grorimosphaeroma oregonensis), and pink salmon fry (Onchorhyncus
gorbuscha). These species were exposed to used high-density lignosulfonate drilling fluid from
lower Cook Inlet, Alaska, Pink salmon fry were the most sensitive with a 96-hour LCsq of 3,000
ppm for SSP, The lowest crustacean concentration was ten time higher.

Seven arctic polymer drilling fluids were used for toxicity testing of salmon (Houghton et al. in
USEPA, 1985). Five of the seven fluids displayed a 96-hour LCsp of less than 40,000 ppm for
the S8P fraction; the most toxic fluid had a 96-hour LCsg of 15,000 ppm, and the least toxic flnid
a 96-hour LCsp of 190,000 ppm. Clam worms (polychaetes), soft-shelled clams, purple shore
crabs, and sand fleas had approximately the same sensitivity to the fluids as did the salmon.
These invertebrate 96-hour LCsq's ranged from 10,000 to more than 560,000 ppm.

Unlike the water-based drilling fluids (WBFs), the synthetic-based drilling fluids (SBFs) are
water insoluble and do not disperse in the water column as do WBFs, but rather sink to the
bottom with litile dispersion (USEPA, 2000a). Since 1984, the TJSEPA has used the suspended
particulate phase (SPP) toxicity test, an aqueous-phase toxicity test, to evaluate the toxicity of
drilling fluids, including SBFs. Using the SPP toxicity test, SBFs have routinely been found to
have low toxicity; however, an interlaboratory variability study indicated that SPP toxicity
results are highly variable when applied to SBFs {USEPA, 2000a), Table 3-3 summarizes
toxicity test results conducted with water-column and benthic organisms for several different
SBFs. In general, benthic test organisms appear to be more sensitive to the SBFs than water-
column organisms. Further evaluation of these studies determined the ranking for SBF toxicity
from least toxic to most toxic is: esters-internal olefins-linear alpha olefins-polyalphaolefins-
paraffing (USEPA, 2000a).

The current NPDES permit has incorporated a standard acute toxicity test for drilling fluids prior
to discharge. The acute toxicity test must result in an LCsq value higher than 30,000 ppm for
discharge of the cuttings to be permitted. The permit requires the use of the species mysid
Mysidopsis bahia for the toxicity test. Drilling mud toxicity data compiled by USEPA, Region
10 from Alaskan exploratory and production wells indicate that the muds used in all current and
recent operations are acutely toxic only to a slight degree to Mysidopsis bahia. LC50s for the 91
valid toxicity test data points ranged from 2,704 to 1,000,000 ppm SPP with a mean of 540,800
ppm. Only 7 of the 91 tests had L.C50s less than the 30,000 ppm limit. Some of the records in
this database were not included in the above statistics due to pH or other protocol breaches,
incomplete reports, etc.
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3.1.6.2.2. Chronic Effects

Few studics have evaluated impacts on Alaskan species following chronic exposure to drilling
muds; the species that have been tested are all invertebrates. The few chronic data are consistent,
however, and indicate that chronic lethal toxicity is not likely to be more than some 20-fold
greater than acute lethal toxicity; chronic sublethal toxicity appears to range from three-fold to
75-fold greater than acute lethal toxicity, which is within the same range as chronic lethal effects.
However, the chronic sublethal data are much more difficult to interpret, physiologically and
ecologically. Sample sizes routinely are very small. Most importantly, observations that
sublethal effects occur “close” to lethal effect levels miss the point; for most studies changes
were also noted at the lowest level tested, Thus, estimating No-Observable-Effect-Levels
{NOELSs) are niot possible for much of the reported data,

Laboratory studics on recruitment and development of benthic communities suggest that drilling
mud and barite can affect recruitment and alter benthic communities or depress abundances,
These data are corroborated by results from artificial substrate experiments conducted in the
Beaufort Sea; these showed significantly different colonization rates at drilling fluid test plots
and control plots, especially for amphipods and copepods.

The lowest reported concentration of drilling mud producing a significant sublethal chronic
effect was 50 mg/L for 30 days of continuous exposure with bay mussels, and there was no
attempt to separate chemical from physical effects (USEPA, 1985},

A laboratory study examined the chronic toxicity of cuttings from Beaufort Sea wells on the sand
dollar (Echinarachnius parma) (Osbome & Leeder, 1989). Exposure to mixtures as low as 10
percent cuttings/90 percent sand were found to affect the survival of the benthic organisms, with
100 percent mottality occurring within 23 days in some test cases.

Other altered behavioral patterns in organisms have been noted after chronic exposures to
drilling mud. USEPA (1985) discusses a study where dock shrimp and Dungeness crab larvae
were exposed to 4,000 to 200,000 ppm barite and 4,000 to 100,000 ppm bentonite. The EC40
concentration inhibiting the swimming ability of half of the crab larvae ranged from 77,600 to
85,600 ppm bentonite, and was 71,400 ppm for barite. EC5(’s for shrimp larvae ranged from
13,800 to 34,600 ppm bentonite, and 5,400 to 50,400 ppin barite.

3.1.6.2.3, Toxicity of Mineral and Diesel Qil

In the past, the oil industry has added diesel oil to drilling fluid systems to free stuck drilling pipe
and for other specialized applications. Diesel oil is highly toxic to aquatic life, and much of the
toxicity (96-hour LCsp) of drilling muds has been attributed to its presence. Studies have found
high correlations of toxicity with added diesel and mineral ¢il to whole mud (diesel oil 1=0.88;
mineral oil r-0.97). Toxicity did not correlate quite as well with the oil levels determined in a
variety of mud samples (r=0.81) (USEP'A, 1985). The available data indicate that this may be
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partially due to various types of sequestrations within the drilling fluid matrix as well as the
variable presence of toxic constituents in drilling fluids other than diesel or mineral oil.

Because of the toxicity of diesel oil, USEPA has prohibited its discharge in muds and cuttings.
Instead, USEPA. allows the use of mineral oils to free stuck pipes and the discharge of residual
amounts of mineral oil pills, provided that the pill and a buffer of drilling fluid on either side of
the pill are removed and not discharged. The residual mineral oil concentration in the discharged
mud should not exceed 2 percent {v/v) and must comply with all previous permit conditions (53
FR 37857, September 28, 1088).

According to the APT Hydrocarbon Usage Survey and the OOC Spotting Fluid Survey (USEPA,
1993a), diesel oil was still being used for lubricity agents and spotting fluids as of 1986, With
the advent of Best Practicable Control Technology Currently Available (BPT) effluent limitation
guidelines, however, current diesel oil usage for these purposes is assumed to be zero (USEPA,
1993a).

Mineral oils differ from diesel oils in that they contain a lower concentration of aromatic
hydrocarbons (15-20 percent vs. 20-61 percent for diesel oil} (USEPA, 1993a). Tn addition,
saturated aliphatics (paraffinics) generally represent a larger percentage of mineral oils compared
to diesel oil. Aromatic hydrocarbons are generally more toxic and resist biodegradation to a
greater degree than do paraffinics (Petrazziolo, 1983), Research studies indicate that some
mineral oils are much less acutely toxic (5 to 30 times less) to certain marine organisms than
diesel oil (USEPA, 1985),

Despite the reduced toxicity of some mineral oils as compared to diesel oils, mineral oils do
contribute potentially toxic organic pollutants (Table 2-3) to drilling muds to which they are
added. The potential for drilling muds containing mineral oils to violate Federal water quality
criteria is discussed in Section 9.0.

Neither mineral nor diesel oils possess constituents that can be biomagnified (see definition in
Section 3.3,2). However, both compounds contain PAHs, which are lipid soluble and lipophillic
and some of these compounds can bicaccumulated (see definition in 3.3.1) in orgenisms that
consume prey contaminated with hydrocarbons. As stated earlier, mineral oils contain a lower
concentration of aromatic hydrocarbons (15-20 percent vs, 20-61 percent for diesel), Due to the
fact that the total amount of mineral oil released in the drilling cuttings is, effects in aquatic
organisms due to exposure to PAH residues is not expected to be significant.

3.1.6.3. Open-Water Discharges

Only one Arctic discharge study has considered discharges during the open water period,
Northern Technical Services (NORTEC, 1983) conducted a drilling efftuent disposal study at
Tern Island located in the Beaufort Sea. Case 1 conditions included a mud discharge rate of 13.3
cubic meters per hour {(m*h) [84 barrels per hour (bbl/h)], a predilution of 30:1 with seawater,

. and an average current velocity of 12 cm/s [0.39 feet per second (fi/s)] at 3.4 m (11.2 ft) above
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the seafloor. Case 2 conditions included a mud discharge rate of 5.4 m*/h (34 bbl/h), predilution
of 75:1 with seawaler, and an average current of 11 cm/s (0.36 fi/s). The minimum dilution (due
to ambient waters only} measured for test plot 1 was 167:1 at 100 m (330 ft) and 320:1 at 160
(530 ft) from the discharge for test plot 2. During this study, effluents remained within 0.5 m
{1.6 f) of the seafloor in the nearfield [within 10 m (33 ft) of the discharge point], and most
solids were deposited within 240 m (787 ft) of the discharge point in shallow water,
approximately 5.5 m (18 ft} in depth.

3.1.64. Below-Ice Discharges

Dilution of drilling fluids in the water column beneath ice has been examined in the Beaufort
Sea. Results suggesied that nearfield dilution (100- to 1,000-fold) was 1-2 orders of magnitude
less than in open water situations. However, at dilution ratios of 10* to 108, the dilution under
ice appeared to approach that in open water. Sampling problems encountered in this study may
have resulted in an overestimation of far-field dispersion., Therefore, these data must be
interpreted very cautiously,

‘Northern Technical Services (NORTEC, 1981) conducted two shallow water under-ice effluent
disposal studies in 8.4 m (27.6 ft) and 5.5 m (18.0 ft) off Reindeer Island in the Beaufort Sea.
The minimum dilution was 112:1 at a distance of 61 m (200 ft) from the point of discharge. This’
value is about an order of magnitude lower than solids dilutions typical of open-water disposal
model results (Table 3-5).

NORTEC {1984) conducted a study to determine the areal extent and distribution of drilling

~ solids discharged from Seal Island, an artificial gravel island located at a depth of 12 m {39 ft) in
the Beaufort Sea. The area of cuttings deposited was limited mainly to the submerged portion of
the island, Cuttings 8 to 15 ¢m (3 to 6 in) thick extended less than 61 m (200 ft) beyond the toe
of the island.

NORTEC (1985) identified the distribution of drilling muds discharged under the ice from
Mukluk Island, an artificial gravel island located approximately 45 km (24 nmi) offshore in a
depth of 15 m (49 ft). Analysis of trace metal concentrations in bottom sediments near the
Mukluk Island discharge site indicated that drilling muds were deposited up to 155 m (509 {t)
from the toe of the island. Although metals levels were elevated from the ambient levels for the
area, they were still within the range of values found elsewhere in the Beaufort Sea.

3.1.6.5. Above-Ice Discharges

Field studies (Sohio Alaska Petroleum Company, 1980, 1981) have found that the maximum
mud conceniration entering the marine environment from above-ice disposal sites is much less
than the concentration introduced by below-ice discharge. Dilution of muds discharged above
ice should be similar to or-greater than that occurring during discharge to open waters, as the
solids are released slowly during ice melting and breakup allowing greater dispersion.
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3.1.7. Predictive Modeling of Drilling Mud Transport, Deposition, and Dilution

A model has been developed by the Offshore Operators Committee (OOC) for predicting the
behavior of solid and soluble components of the lower plume; the OOC model was first made
available to OOC member companies and federal and state agencies concerned with offshore
drilling discharge regulation in 1983, The OOC model considers the drilling discharge plume to
be divided into an upper plume, which contains fine-grained solids, and a lower plume, which
contains the majority of solids. The dilution of the drilling effluent simulated by considering
three phases of plume behavior: convective descent, dynamic collapse, and a later passive
diffusion phase. A Gaussian formulation is used to sum the three component phases and to track
the distribution of solids to the bottom, The model predicts concentrations of solids and soluble
components in the water column and the initial deposition of solids on the seafloor.

The OOC model results do not include cuttings because they are expected to be of coarser grain
size than muds and will, therefore, settle rapidly to the seafloor. However, the total discharge of
cuttings is generally about 1.3 times greater than (as dry weight) the total discharge of drilling -
muds for these operations. Thus, the nearfield estimates (within 100 m of the point of discharge)
of bottom accumulations of drilling mud should be considered underestimates due to the
exclusion of cuttings discharge from the OOC model.

Comparison of mode1 results with field observations indicates that the model is capable of
predicting many important aspects of drilling mud discharge plume behavior. For example, a
field verification study was conducted offshore of Huntington Beach, California, in waters with
an average depth of approximately 18 m using a modified version of the OOC model (O’Reilly
et al., 1989). The model predicted water column solids concentrations were within the range of
concentrations measured at 75 percent of the sampling Iocations. In the lower water layer where
the majority of the solids formed the lower plume, the model predicted the solids concentrations
at 86 percent of the lower water layer sampling locations. However, comparison of the model
predictions of bottom golids accumulation with field sediment trap data was less satisfactory,
possibly due to errors associated with the field measurement technique that was used.

The OOC model makes several simplifying assumptions that may vary from actual conditions at
any given site (e.g., a single discharge of limited duration and unidirectional currents).
Therefore, the model predictions discussed below provide a generalized picture of expected
dilution and deposition; but the mode! is not expected to predict exact conditions at any one well
location, The model version employed for this ODCE is Version 1,0 supplied by Brandsma

Engineering and is identical to that used in the previous Arctic ODCE (USEPA, 1995),

The OOC model was used to examine discharge scenarios that were 1) likely to occur in the
areas of coverage, and 2) representative of the maximum allowable discharges. Therefore,
discharges were only evaluated for the Beaufort and Chukehi Seas since it was determined that
discharges in the Hope and Norton Basins were not likely to ocour (see Section 2.2.1).
Discharge scenarios were determined by examining relevant information sources describing
exploratory oil and gas drilling practices. Maximum allowable discharges are those specified in
the NPDES general permit for the Arctic, which are based on previous OOC model runs for
earlier ODCEs in this area, Model pararmeters held constant for all test cases are given in Table
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3-4. The NPDES permit states that the total drilling muds and drill cuttings discharge rate shall
not exceed the following rates where depth is measured as meters from MLLW:

» 1,000 bbl/h in water depths exceeding 40 m;

s 750 bbl/h in water depths greater than 20 m but not exceeding 40 m;

s 500 bbl/h in water depths greater than 5 m but not exceeding 20 m; and
s no discharge in water depths less than 5 m,

In addition to the depth-related discharge rcciuiremants, the NPDES general permit also specifies
the following seasonal requircments:

During open-water conditions, discharge is prohibited at depths groater than 1 meter below the
surface of the receiving water between the 5 and 20-m isobaths as measured from the MLLW
during open-water conditions or within 1000 m of river mouths or deltas.

During unstable or broken ice conditions, discharge is prohibited within 1000 m of river mouths
ot deltas or shoreward of the 20-m isobath except (1) when the discharge is prediluted to a 9:1
{ratio of seawater to drilling muds and cuftings), and (2) when environmental monitoring is

‘ conducted.
During stable ice conditions, unless authorized otherwise by the Director, the discharges shall be
to above-ice locations and shall avoid to the maximum extent possible areas of sea ice cracking
or major stress fracturing,

In order to simplify the following analysis of the dilution and deposition of drilling muds in
offshore waters of the Beaufort and Chukehi seas, and adjacent coastal waters, the higher
average total drilling mud production estimate for the Chukehi Sea Area of Coverage of 598,742
kg (1,320,000 1b), which is only 5 percent higher than the average Beanfort Sea Area of
Coverage estimate, was used as the average total amount of drilling mud discharged to these
waters following the completion of the average exploratory well, Because each actual
exploratory well drilled will be unique, it can be assumed that the actual quantity of drilling
muds produced will vary for each individual well.

Since the dilution of the discharged mud is primarily a function of the discharge rate, and not of
the total mass discharged, variation in the total amount of drilling muds discharged will not
affect the predicted dilutions of dissolved and solid components in the water column. However,
variation in the total amount of drilling mud discharged will affect the model-predicted depth of
sediments deposited on the bottom. Therefore, the model-predicted maximum sediment depths
for a range of total drilling muds discharged (10 to 500 pereent of the average value) will also be
explored. This will assist in the evaluation of the potential smothering effect of these various
discharge scenarios on benthic organisms that occur within the areas (Section 5.3).

OO0C model test cases that reflect the permit stipulations discussed above were run for open-
water discharges, shunting, and below-ice discharges; results of the model runs are discussed
below. Above-ice discharges are also discussed.
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31,71, Open-Water Discharges

Open-water discharges were modeled for three depth and discharge combinations, OOC maodel
predictions for the open-water discharge test cases are shown in Table 3-5. These test cases
reflect the maximum discharge rates allowed by the NPDES general permit in different water
depths - 1,000 bbl/h [159,091 liters per hour (L/h)] in water 40 m (131 ft) deep, 750 bbl/h
(119,318 L/h) in water 20 m (66 ft) deep, and 500 bbl/h (79,545 L/h) in water 5 m (16 ft) deep.
All modet runs assume a one hour discharge of muds that have an initial solids concentration of
1.44 kilograms per liter (xg/L} (505 1b/bbl) and a unidirectional current speed of 10 cm/s (0.33
fi/s).

The quantity of mud necessary to drill one average exploratory well that was used in the
following analysis s the reported estimate for the Chukchi Sea Area of Coverage. It is estimated
that wells drilled in the Chukchi Sea Area of Coverage will result in the discharge of 5 percent
more drilling 1muds than the average well in the Beaufort Sea Area of Coverage. The quantity of
mud is 2.6, 3.5, 5.2, and 10.4 times greater than the quantity of nmid modeled for discharge rates
of 1,000 bbl/h, 750 bbl/h, 500 bbl/h, and 250 bbl/h, respectively. [The OOC model test cases
assume discharge durations of one hour.]

Although the estimates of minimum solid- and dissolved-fraction dilutions will not be affected
by the differenices between modeled and actual discharge amounts, solids deposition will be
underestimated. An estimate of the solids deposition resulting from the discharge of the quantity
of mud necessary to drill an average, exploratory well was obtained by multiplying the OOC
model predictions by a factor (e.g., 2.613) that represents the ratio of the total amount of mud
discharged to the amount discharged in one hour. An explanation of this calculation, and
calculation of the factors used in this ODCE are provided in Appendix D. This method of
estimating mud accumulation assumes that a real deposition patterns will be unchanged for
discharges of different quantities of mud and is reasonable provided that the rate of mud
discharge does not vary from that predicted in the modeling. Mud deposition depths shown in
Table 3-6 are the depths expected to ocour after completion of an exploratory well.

3.1.7.1.1, S5-meter Water Depth

Modeling results for the maximum allowable discharge rate occurring at depths of 5 m (16.5 ft)
show that the minimum solids dilution at 100 m (328 {t) was 7,400:1; the minimum dissolved
dilution at 100 m (328 f) was 356:1. The maximum depth of deposited mud was 452.4 cm -
{178.1 in) and occurred less than 10 m (33 &) from the discharge. The mud deposition depth at
the edge of the mixing zone was 0,32 cm (0,13 in). Approximately 98.8 percent of the
discharged solids were deposited within the 100 m (328 fi) mixing zene (Table 3-5). There has
been only one shallow water study (Northern Technical Services, 1983) of drilling effluent
disposal within the Beaufort Sea Area of Coverage. The measured dilution factors and solids
deposition patterns in that study support the results predicted by the QOC model.

3.1.7.1.2. 20-meter Water Depth
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Model results for maximum allowable discharge rates at a depth of 20 m (66 ft) reveal that the
mininmwm solids ditution at 100 m (328 ft) was 1,326:1 and the minimum dissolved-component
dilution at 100 m (328 ft) was 747:1. Approximately 84.4 percent of the discharged solids were
deposited within the mixing zone, with a maximum deposition depth of 112.0 e (44 in). The
maximum mrud depth occurred 30 m (98 ft) from the discharge; the mud depth at the edge of the
mixing zonc was 7.15 cm (2.8 in) (Table 3-5).

3.1.7.1.3. 40-meter Water Depth

The modeled discharge of 1,000 bbl/h (159,091 L/h) of drilling muds to waters 40 m (131 ft)
deep caused a mininoum solids dilution of 1,173:1 at 100 m (328 ft) and a minimum dissolved-
fraction dilution of 1,592:1 at. 100 m (328 ft). A maximum mud deposition depth of 63.9 ¢m
(25.1 in) oceurred 10 m (33 i) from the discharge. The mud depth at the end of the mixing zone
was 7.33 em (2.9 in) and the estimated percentage of discharged solids deposited within the
mixing zone was 39.9 percent (Table 3-5).

31.7.14. Effect of varying total discharge on predicted-maximum sediment depth

The drilling mud deposited on the sediment surface may physically impact benthic communities
within the area of coverage, and the potential impact depends on the character and depth of the
deposited solids (Section 5.3). Because the total amount of drilling mud produced by each
exploratory well may vary somewhat about the predicted average, the model-predicted mud
depth at the edge of the mixing zone was calculated for a range of total discharge scenarios.
These scenarios ranged from 10 to 500 percent of the average total drilling mud discharge for a
typical well in the Chukehi Sea area [i.e., 59,874 to 2,993,710 kg (131,000 to 6,600,000 1b) of
drilling muds]. The depth of deposited mud for each water depth and total mud discharge was
calculated using the appropriate conversion factor as outlined above. All open-water cases
represent a modeled unidirectional current speed of 10 cm/s {0.33 fit/s).

S-meter Weater Depth, The model-predicted mud deposition depth at the edge of the mixing zone
for discharge to waters 5-m deep ranged from 0.03 to 1.5 cm (0.01 to 0.59 in) (Table 3-6). Mud
deposits of less than 1-cin depth are predicted to occur at the edge of the mixing zone for
discharges of 1,796,226 kg (3,960,000 Ib) (i.e., 300 percent of the average) or less, Mud deposits
beyond the mixing zone are predicted to be less, and the maximum mud depth [452 cm (178 in)
for the average total discharge] occurs within the mixing zone {Table 3-5).

20-meter Warer Depth. The model-predicted mud deposition depth at the edge of the mixing
zone for discharge to waters 20-m deep ranged from 0.7 to 36.0 ¢m (0.3 to 14.2 in) (Table 3-6).
Mud deposits of less than 1-cm depth are predicted to occur at the edge of the mixing zone for
discharges of 59,874 kg (132,000 1b) (i.e., 10 percent of the average). Mud deposits beyond the
mixing zone are predicted to be less, and the maximum mud depth [112 cm (44 in) for the
average total discharge] oceurs within the mixing zone (Table 3-5).

40-meter Water Depth, The model-predicted mud deposition depth at the edge of the mixing
zone for discharge to watets 40 m deep ranged from 0.8 to 36.5 cm (0.3 to 14.4 in) (Table 3-6).
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Mud deposits of less than 1-cm depth are predicted to oceur at the edge of the mixing zone for
discharges of 59,874 kg (132,000 1b) or less (i.e., 10 percent of the average or less). Mud
deposits beyond the mixing zone are predicted to be less, and the maxirmum mud depth [63.9 cm
(25.2 in) for the average total discharge] occurs within the mixing zone (Table 3-5).

3.1.7.2. Below-Ice Discharges

Below-ice drilling mud discharges were examined with the OOC model for the same depth and
discharge rate scenarios used when evaluating open-water discharges, However, current speeds
for below-ice runs were reduced from the 10 cm/s (0.33 £i/s) speed used in the open-water runs
to 2 em/s (0.07 fi/s), QOC model predictions for the below-ice discharge test cases are shown in
Table 3-7. Mud deposition depths shown in Table 3-8 are the depths expecled to occur after
completion of an exploratory well.

3.1.7.2.1. 5-meter Water Depth

The modeled maximum allowable drilling mud discharges [500 bbl/h (79,545 L/h)] into waters 5
m {16.5 ft) deep caused a minimum solids dilution of 27,521:1 at the edge of the mixing zone
and a minimum dissolved dilution of 972:1 at the edge of the mixing zone. A maximum mud
depth of 487.2 ¢m (191.8 in) occurred less than 10 m (33 ft} from the discharge. The estimated
mud deposition depth at the edge of the mixing zone was 0.02 cm (0.008 in); more than 99
percent of the discharged solids were deposited within the mixing zone (Table 3-7).

3.1.7.2.2. 20-meter Water Depth

In waters 20 m (66 ft) in depth the modeled discharge of drilling muds at a rate of 750 bbl/h
{119,318 L/h) caused a minimum solids dilution of 5,584:1 and a minimum dissolved dilution of
1,052:1 at the edge of the mixing zone. A maximum mud deposition depth 0of257,6 cm (101.4
in) occurred less than 10 m {33 ft) from the discharge. An estimated 89.5 percent of the
discharged solids were deposited in the mixing zone, with a mud deposition depth at the edge of
the mixing zone of 0.14 cm (0.06 in) (Table 3-7).
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3.1,7.2.3. 40-meter Water Depth

The modeling of the maximum allowable drilling mud discharges into waters 40 m (£31 ft) in
depth caused a solids dilution of 1,552:1 and a dissolved dilution of 1,938:1 at the edge of the
mixing zone. A maximum mud deposition depth of 67.1 cm (26.4 in) occurred 50 m (164 ft)
from the discharge. The drilling mud depth at the edge of the mixing zone was 1.1 em (.43 in);
54.6 percent of the discharged solids were deposited in the mixing zone (Table 3-7).

3.1.7.24. Effect of varying total discharge on predicted-maximum sediment depth

The drilling mud deposited on the sediment surface may physically impact benthic communities
within the area of coverage, and the potential impact depends on the character and depth of the
deposited solids (Section 5.3). Since the total amount of drilling mud produced by each
exploratory well may vary somewhat about the predicted average, the model-predicted mud
depth at the edge of the mixing zone was calculated for a range of total discharge scenarios,
These scenarios ranged from 10 to 500 percent of the average total drilling mud discharge for a
typical well in the Chukehi Sea Area of Coverage [i.c., 59,874 to 2,993,710 kg (131,000 to
6,600,000 1b) of drilling muds]. The depth of deposited mud for each water depth and total mud
discharge was calculated using the appropriate conversion factor as outlined above, All below-
ice cases represent a modeled unidirectional current speed of 2 cm/s (0.066 {t/s),

S-meter Water Depth. The model-predicted mud deposition depth at the edge of the mixing zone
for discharge to waters 5-m deep ranged from 0.002 to (.10 em (0.0008 to 0.04 in) (Table 3-8).
Mud deposits of less than 1-cm depth are predicted to occur at the edge of the mixing zone for all
percentages of the average discharge which were evaluated, Mud deposits beyond the mixing
zone are predicted to be less, and the maximum mud depth [487.2 cm {191.8 in) for the average
total discharge] occurs within the mixing zone (Table 3-7).

20-meter Water Depth. The model-predicted nmud deposition depth at the edge of the mixing
zone for discharge to waters 20-m deep ranged from 0.014 to 0.70 ¢m (0.005 to 0.28 in) (Table
3-8). Mud deposits of less than 1-cm depth are predicted to occur at the edge of the mixing zone
for all percentages of the average discharge which were evaluated. Mud deposits beyond the
mixing zone are predicted to be less, and the maximum mud depth [257.6 cm (101 .4 in) for the
average total discharge] occurs within the mixing zone (Table 3-7).

40-meter Water Depth. The model-predicted mud deposition depth at the edge of the mixing
zone for discharge to waters 40-m deep ranged from 0,19 to 9.5 em {0.07 to 3.7 in) (Table 3-8),
Mud deposits of less than 1-cin depth are predicted to occur at the edge of the mixing zone for
discharges of 229,371 kg (660,000 1b) or less (i.e., 50 percent of the average or less). Mud
deposits beyond the mixing zone are predicted to be less, and the maximum mud depth [67.1 cm
{(26.4 in) for the average total discharge] occurs within the mixing zone (Table 3-7}.
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3.1.7.3. Above-Ice Disposal

The discharge of drilling muds and cuttings above ice is usually accomplished by depositing the
effluent on the ice in large frozen chunks. It may also be spread in thin layers on the ice within
berms to keep the disposal site intact as long as possible, Dilution and dispersion of the effluent
oceur at ice breakup, No modeling results are presented due to the lack of an adequate model for
above-ice drilling mud disposal. Modeling of the transport and fate of muds in above-ice
disposal sites is difficult due to the complexities of ice breakup processes.

3.1.7.4. Shunting of Discharges

Both open-water and below-ice discharges can be shunted (i.e., discharged at depth rather than
near the surface). Shunting of drilling mud reduces the effective depth of the discharge, and
therefore, reduces both the dissolved- and solids-fraction dilution. Table 3-9 provides dilution
and deposition results obtained when using the OOC model with discharges shunted below the
surface. Although the shunting cases modeled are not directly comparable to the other open-
water and below-ice cases, they do illustrate the reduced dissolved dilutions obtained when
discharges are shunted. The frequency of shunting during exploratory oil and gas drilling is
unknown, as are the discharge depths that ocour during shunting, However, it is likely that any
shunting that does occur is only to a depth equivalent to the draft of the drilling ship or rig used
{Choof, B., 3 October 1991, personal communication). The effects of shunting are likely to be
minimal in deep waters, but may potentially be a cause of concern in shallower waters.

3.1.7.5. Summary

Computer modeling of drilling discharges and results obtained in other OCS areas support the
following conclusions for drilling mud discharges in the area of coverage:

Drilling muds tend to be diluted rapidly following discharge. For a given discharge rate and mud
density, the dilution is dependent on the density structure of the water column, the water depth,
and cutrent speed,

Of the three disposal methods available - open water, above-ice, and below-ice disposal - below-
ice disposal is the least desirable due to the lesser dilution and dispersion potential for
discharges.

The deposition and dilution of drilling muds for above-ice disposal has not been modeled;
however, dilution of muds is thought to be similar or greater than that ocenrring during discharge
to open-water disposal,

Based on OOC model results, deposition of drilling mud may exceed a depth of 1 cm (0.4 in)
outside the mixing zone for open-water discharge in water-depths from 20 to 40 meters and
surface current speeds of 10 em/s (0.20 kn) (Table 3-5), For below-ice discharges, muds
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deposited in excess of 1-cm {0.4-in) in depth outside the mixing zone may oceur during
discharges to water depths of 40 m.

Based on estimates of mud deposit depths for open-water discharge of various total drilling mud
discharges it was determined that drilling mud deposits less than 1-cm deep outside of the
mixing zone for surface current speeds of 10 cm/s (0.20 kn) are not predicted by the model for
discharges to waters 40- and 20-m deep unless the total drilling mud discharged is reduced by 90
percent.

Based on cstimates of mud deposit depths for below-ice discharges of various total drilling mud
discharges it was determined that a drilling mud deposits less than 1-cm deep outside of the
mixing zone for surface current speeds of 2 cmy/'s (0.04 kn) are predicted by the model for total
mud discharges as high as 5 times the average to waters 5-m. or 20-m deep. For discharges to
waters 40-m deep, mud deposits less than 1-cm deep beyond the mixing zone are not predicted
by the model unless the total drilling mud discharged is reduced by 50 percent.

Shunting of drilling muds should be avoided in shallow waters due to the reduced dissolved- -

fraction dilution it causes.” Data concerning the frequency of shunting and the depths at which it

ocours are not available,

3.2, CHEMICAL TRANSPORT PROCESSES

Chemical processes include the dissolution of substances in seawater, particle flocculation,
complexing of compounds that may remove them from the water column, redox/ionic changes,
and adsorption of dissolved pollutants on solids. Chemical transport of drilling fluids is poorly
described, Much must be gleaned from general principles and studies of other, related materials.
Several broad findings are suggested, but the data for a quantitative assessment of their
importance are lacking, Chemical transport will most likely arise from oxidation/reduction
reactions that occur in sediments. Changes in redox potentials will effect the speciation and
physical distribution (i.e., sorption-desorption reactions) of diilling mud constituents.

3.2.1. Inorganics

Most research on chemical transpott processes affecting offshore oil and gas discharges focuses
on trace metal and hydrocarbon components. The trace metals of interest in drilling fluids
include barium, chromium, lead, and zine. The source of barium in drilling fluids is barite; barite
may be contaminated with several metals of interest, including arsenic, cadmium, lead, mercury,
zinc, and other substances (Table 3-10). These trace metals are discussed below as they pertain
to chetnical transport processes.

Kramer et al. (1980) found that seawater solubilities for trace metals associated with powdered
barite generally result in concentrations below background levels. Exceptions were lead and zinc
sulfides, which may be released at levels sufficient to raise concentrations in excess of ambient
seawater levels. MacDonald (1982) found that less than five percent of metals in the sulfide
phase are released to scawater.

Barite solubility in the ocean is controlled by the sulfate solubility equilibrium, which becomes
saturated at concentrations of 30 to 40 micrograms per liter {(ug/L) (Houghton et al., 1981).
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Background sulfate concentrations in seawater are generally high enough for discharged barium
sulfate to remain a precipitate and settle to sea bottom.

Chromium discharged in drilling fluids is primarily adsorbed on clay and silt particles, although
some exists as a free complex with soluble organic compounds. Chromium is added to the mud
system predominantly in the trivalent state as chrome or farrochrome lignosulfonate, or chrome-
treated lignite. It may be added in the hexavalent state as a lignosulfonate extender, in the form
of soluble chromates. The hexavalent form is believed to be largely converted to the less toxic
trivalent form by reducing conditions downhole. The most probable environmental fate of
trivalent chromium is precipitation as a hydroxide or oxide at pH > 5, Transformation to
hexavalent chromium in natural waters is likely only when there is a large excess of manganese
dioxide. Simple oxidation by oxygen to the hexavalent state is very slow, and not significant in
comparison with other processes (Schroeder & Lee, 1975).

Digsolved metals tend to form insoluble complexes through adsorption on fine-grained
suspended solids and organic matter, both of which are efficient scavengers of trace metals and
other contaminants. Laboratory studies indicate that a majority of trace metals are associated
with settleable solids <8 pum in size (Houghton et al., 1981),

Trace metals, adsorbed to clay particles and settling to the bottom, are subjected to different
chemical conditions and processes than when suspended in the water column. These sorbed
metals can be in a form available to bacteria and other organisms if located at a clay lattice edge
or at an adsorption site (Houghton et al., 1981), If the sediments become anoxic, conversion of
metals to insoluble sulfides is the most probable reaction, and the metals are then removed from
the water column. Environments that experience episodic sediment previously in buried
sediments; such current conditions also allow further exposure of organic matter complexes for
further reduction and eventual release.

3.2.2. Organics

The only data generated to date on the partitioning of organics in drilling muds were generated in
a laboratory study on admixtures of generic mud No. 8 with 5 percent high-sulfur diesel il
(Breteler et al., 1984), Admixture of the oil into the drilling mud resulted in recovery from the
mixture of 42 percent (4-hour mixture) or 45 percent {10-minute mixture) of hydrocarbons
admixed. Longer missing time (4 hours) resulted in nearly complete evaporation of the lower
alkylated benzenes and other alkanes below Cjq.

After 10 minutes of mixing and a one-hour settling time for a one percent mud/seawater mixture,
30 percent of the hydrocarbons were in the suspended particulate phase, with five percent
suspended and the remaining 25 percent in the aqueous phase, The aqueous phase was relatively
enriched in Cyp alkanes. Neither Ci-Cs benzenes nor C o alkanes were present in the suspended
phase. The suspended phase was enriched in alkylated naphthalenes and phenanthrenes, except
for C; phenanthrene, Suspended particulate phase (aqueous suspended) was enriched in Cy-Cy
{(not Cs and Cg) benzenes, in Cy-C; (not C4) naphthalene and in Cyp-C; {(not Cs) phenanthrene.
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Proportionately, naphthalenes accounted for 84 percent of aromatics and 51 percent of total
organics in the suspended phase as compared to 58 percent of aromatics and 17 percent of total
organics {recovered) in the whole mud (10-minute mixing; 1-hour settling). Mixing for 4 hours-,
rather than 10 minutes, decreased hydrocarbons in settleable muds from 70 percent to 20 percent
of total hydrocarbons recovered. Aquecus phase hydrocarbon content increased from 25 to 62
percent of the total, Particulate phase hydrocarbons increased form 5 to 18 percent of the total.
After 4 hours, enrichment of the aqueous phase was limited to in Cy-Cs benzenes and Cg
napthalene, whereas the particulate phase was enriched in C,-C4 naphthalenes and in Co-Cs
phenanthrenes, while alkylated benzenes were again absent from the particulate phase.

When a 0.1 percont mud to seawater ratio was used, 10 minutes of mixing followed by one hour
of settling resulted in recovery of 98 percent of alkylated hydrocarbons in the suspended
particulate phase, of which only 4 percent were in the suspended phase. The suspended phase
was enriched in Cp-C, naphthalene and in Co-C; phenanthrenes. After 4 hours of mixing and on
hour settling, 99.7 percent of hydrocarbons were contained in the suspended particulate phase
with 35 percent in the suspended phase. The suspended phase was enriched in Cjp n-alkanes but
not in any other hydrocarbon, The aqueous phase, however, was enriched in Cp-Cs naphthalenes
and Cp phenanthrene. Overall recovery of aromatic hydrocarbons in this experiment, however,
was very low, thus hindering the interpretation of these data,

33. BIOLOGICAL TRANSPORT PROCESSES

Biological processes include bioaccumulation in soft or hard tissues, biomagnification, ingestion
and excretion in fecal pellets, and physical reworking to mix solids into the sediment
{bioturbation). Biological transport processes occur when an organism performs an activity with
one or more of the following results;

e an element or compound is removed from the water column;

¢ asoluble element or compound is relocated within the water column;

¢ an insoluble form of an element or compound is made available to the water column;
+ an insoluble form of an element or compound is relocated.

The most effective way to monitor the biological effects of drilling discharges is to take
quantitative samples of the benthic infauna (animals that live on the sea floor). Sample
variability is typically lower than that for planktonic or pelagic communities and thus sampling
precision is higher, These animals do not move much, if at all, so they are much more
vulnerable to the particulate fraction of fluids that accumulates on the bottom. The most
commen approach is to take replicate quantitative samples and determine whether there have
been changes in species richness, species composition, or abundance. With six replicate
samples, it is possible to detect changes of 15-25 percent of the mean for numbers of species and
25-50 percent changes in the mean abundances of some individual species. Field studies in
Arctic Alaska did not use this approach.
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Biological transpott of drilling fluids is poorly described and the information must be gathered
from general principles and studies of other, related materials. Several broad findings are
suggested, but the data for a quantitative assessment of their importance are lacking. :
Bioaccumulation of a number of metals from exposure to muds and mud components has been
demonstrated in the laboratory and in the field. Short-term laboratory experiments and field
exposures indicate that tissue enrichment factors were generally less than an order of magnitude,
with the exception of barium and chromium. However, target organ analyses were scant and
improper test phases were often used. Also, long-term exposures, which are particularly relevant
to assessing impacts of development operations, have been studied; thus, a bicaccummnlation
potential for those discharges has been qualitatively demonstrated, but cannot be assed
quantitatively at this time,

Bioaccumulation of organics from drilling fluids, in particular those associated with (diesel or
mineral) oils added as lubricants, has not been studied. However, such studies of these oils
themselves or their component substances indicate that a variety of their toxic constituents can be
bioaccumulated. Nonetheless, only a qualitative conclusion may be reached.

3.3.1. Bioaccumulation

Bioacoumulation is the ability of an organism to concentrate substances, including nutrients,
naturally-occurring substances, and xenobiotics, te levels above ambient concentrations.
Laboratory studies have shown that bioaccumulation of trace metals can be reversed, at least in
part. When an organism is transferred from a contaminated environment to a clean one, there
generally occurs a decrease in pollutant concentration in the organism. (USEPA, 1985)

The majority of research on metal accumulation from drilling fluids has focused on barite
(barium) and ferrochrome lignosulfonate (chromium), Table 3-12 provides a summary of
laboratory data on metal accumulation discussed in the following paragraphs. Exposure to
drilling fivids or drilling fluid components has resulted in the accumulation of barium, cadmium,
chromium, lead, mercury, strontium, and zine. Mercury levels were not considered in these
studies and, therefore, data is not included in this table.

Liss et al,, (1980) examined barium and chromium accumulation in sea scallops (Placopecten
magellanicus) by exposing them for 4 weeks to a suspension of synthetic mud equivalent to
0.074 g/L ferrochrome lignosulfate, They found that chromium did not concentrate in the
adductor musele, but did concentrate in the kidney from 1.7 to 4.4 mg/kg dry weight. Exposure
to ferrochrome lignosulfonate alene (0.1 and 0.3 gfL) resulted in 6-fold elevations of kidney
chromium concentrations, When sea scallops were exposed to synthetic mud containing 0.55 g
barite/L, kidney concentrations increased from less than 1.0 mg/kg dry weight to 100 mg/kg dry
weight, Once exposure ceased, kidney chromium concentrations decreased slowly, typically less
than 10 percent after 24 hours. '

MecCulloch et al., (1980) exposed the marsh clam (Rangia cuneata) to a layered solid phase of
used ferrochrome lignosulfonate drilling fluid, containing 485 mg chromium/kg. Nearly half of
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the excess accumulation was lost in the first 24-hours of depuration, although no further loss
occurred during the following two weeks.

In a third experiment, clams and sea scallops were exposed to the mud aqueous fraction of a used
mid-weight lignosulfonate drilling fluid (417 mg chromium/kg and 915 mg lead/kg dry weight),
Approximately half of the excess for each metal was lost after four days depuration. When
oystet spat (i.e., juveniles) of the species Crassostrea gigas were exposed to this same used mid-
weight Hgnosulfonate drilling fluid, they exhibited soft tissue increases in chromium
concentration of two- to three-fold in two days, and four-fold after 14 days. Lead concentrations
in soft tissue increased two-fold after 10 days, while no detectable increase in soft tissue zinc
concentrations was noted (McCullock et al., 1980).

Tornberg et al., (1980) exposed arctic amphipods (Onisimus sp, and Boeckosimus sp.) to
mixtures of used, freshwater XC-polymer drilling fluids (5 to 20 percent by volume) and water
for 20 days, Concentrations of metals in the undiluted fluid were: cadmium - 0.5 to 1.5 mg/L;
chromium - 66 to 176 mg/L; copper - 10 to 16 mg/L; and zinc - 49 to 110 mg/L. The greatest
uptake occurred in the ten percent mixture occurred for cadmium, chromium, and lead, and in the
five percent mixture for zine. Maximum uptake relative to control organisms was five-fold for
cadminm, and two-fold for chromium, lead, and zinc.

A field study of bioaccumulation in organisms around a drilling operation on the mid-Atlantic
QCS analyzed tissue data from brittle stars, polychaetes, and mollusks. Based on discharge and
sediment analyses, the only metals exhibiting elevated tissue concentrations that were attributed
to drilling discharges were barium and chromium (EG&G, 1982). Barium concenirations
increased significantly from pre-drilling levels in polychaetes and brittle stars during the first
post-drilling survey (two weeks after the completion of drilling activity); mollusks did not
accumulate barium to an appreciable degree. Barium tissue levels dropped to pre-drilling levels
at all stations after one year {second post-drilling survey). Average chromium and barium
concentrations in mollusk, polychaete and brittle star tissues from pre- and post-drilling cruises
are provided in Table 3-11, The continued increase in tissue chromium levels of all organisms
over a year’s time indicates possible continued bioaccumulation of chromium from the low
levels in the sediments.

Carr et al., (1982) exposed five marine species representing three animal phyla (Arthropoda,
Annelida, and Mollusca) to three fractions of a used lipnosulfonate drilling fluid. The organisms
showed an apparent ability to accumulate chromium from the three mud fractions, In all but two
cases, chromium levels fell to pre-exposure levels during depuration. However, marsh clams
(Rangia cuneata) and sandworms (Neanthes virens) accumulated chromium to levels two times
that of the controls and retained a large fraction of the chromium for an extended period of time,

Brannon and Rao (1979) exposed grass shrimp (Palaemonetes pugio) to 5 mg/L and 500 mg/L
mixtures of barite in a flow-through seawater system. They analyzed for barium in the carapace
(hard tissue), hepatopancreas, and abdominal muscle (soft tissues). They found that the shrimp
exposed to barite accumulated higher barium levels in their exoskeletal and soft tissues than
control shrimp in seawater, and that the level of accumulation increased with increasing duration
of exposure,
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Brannon and Rao also noted shrimp ingesting particulate barite and eliminating it in fecal pellets,
This could affect fecal pellet nutritional value and sinking rate, which has ecological significance
because fecal pellets are imiportant in energy flow and nutrient cycling. Shrimp exposed to
barite, in the presence of adequate strontium and calcium in the test water, were found to
discriminate for barium and strontivm relative to calcium in the hepatopancreas and abdominal
muscle. This selective incorporation of barium into soft tissnes may provide a long-term
opportunity for barium to enter the food chain.

In the exoskeleton, the shrimp were found to discriminate for barfum and against strontium
relative to calcium. This changed the relative mineral composition of cast exoskeletons of grass
shrimp from calcium>strontium>barium for control organisims to caleium>barinm>strontium for
experimental organisms. Incorporation of trace metals into hard tissue can result in removal
from the water column that is more long-term than soft tissue incorporation. Although these
removal processes may not have toxic implications, they are pathways by which metals are
removed from the environment.

Chow and Snyder (1980) studied barivm distribution in hard tissues of marine invertebrates
collected from the southern California coast, and found that barium concentrations in calcareous
exoskeletons were related to the type of organism and the mineralogical structure of the skeleton.
Calcite skeletons of gastropods are composed of a crystal lattice that does not allow inclusion of
the larger barium ion, whereas aragonite skeletons of mussels form a larger lattice structure
which does allow for barium incorporation, Skeletons that incorporate other chemical
compounds in carbonate form, such as those of the barnacie and sea urchin, aflow still hlgher
barium concentrations in skeletons.

For soft tissues, Chow and Snyder (1980) indicate that the digestive tract may be the route of
barium entry for some marine organisms. The standard deviation of barium content in various
organs of Mytilus exhibited the following trend: stomach>gills>muscles>gonads>shells. This
trend supports the hypothesis that the digestive tract is the route of barium entry. The trend also
indicates that marine organisms have some degree of regulation over the incorporation of barium
into their tissues.

Conlkdin et al. (1980) note that the mechanisms of barium accumulation are poorly understood,
There is some evidence that barium transport is mediated by a divalent-cation-activated
adenosinetriphosphate (ATP) transport carrier as well as by mieropinocytotic activity of the
digestive epithelium. The latter hypothesis is supported by observations that grass shrimp,
juvenile lobsters, and meiobenthic nematodes ingest particulate barite and accumulate it in their
exoskeletons (Brannon & Rao, 1979; Chow & Snyder, 1980; Conklin et al,, 1980),

Many crustaceans have fong been known to incorporate granular materials into their statocysts
(organs of balance), The granular materials are cemented together by glandular secretions of the
statocyst wall to form statoliths, The eciodermal inner chitinous lining and contents of the
statocysts (fluid, sensory hairs, and statoliths) are cast off during molting and renewed., Chow
and Snyder (1980) confirmed that grass shrimp may incorporate sand grains, barite particles, or
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drilling tud particles into their statocysts as they renew the exoskeleton following a molt. The
effects on the grass shrimp of this barite incorporation remains to be investigated.

Mazximal observed enrichment factors (tissue levels in exposed animals compared to control
animal tissue levels) generally were low (1.6 to 3.4-fold), with the exception of barium (300~
fold} and chromium {(36-fold). Aithough functional changes resulting from metal accumulation
were not explicitly addressed in these studies, no gross, overt functional changes or potential
alterations have been noted,

~ The ability of exposed animals to clear metals accumulated during exposute to drilting fluids or

components also have been reported, These data are summarized in Table 3-13, Depuration
studies suggest that a substantial release of barium, chromium, lead, and strontium may oceur,
For whole animal, soft tissue, and muscle tissue analyses, 40 to 90 percent of the excess metal
{barium, lead, chromium, and strontium) that was accumulated following 4 to 28-day exposures
was released during 1 to 14-day depuration periods. Possibly, length of exposure and extent of
depuration are inversely related. Transient increases were observed in chromium, lead, and
strontium lovels during the depuration period. The only sustained increase (48 percent) during
this period ocourred in chromium in scallop kidney. This finding is somewhat confounded by a
similar trend (>24 percent) in control animals.

These data suggest that bivaccumulation of metals as a result of drilling fluids discharges did not
appear to be a significant problem. Yet, three factors argued against this conclusion. First,
uptake kinetics was not adequately described, largely attributable to the rather short exposure
periods. These exposutes were most often for 14 days or less, Occasionally 16 to 28-day
exposures occurred; in one case a 106-day exposure occurred but with only one intermediate
value reported. The available data do not allow for any firm conclusions about the extent of
potential uptake, Simple saturation kinetics occurs for several metals and species. However,
complex saturation kinetics also occurs frequently, The long-term study with 106-day exposure
did not report adequate data to characterize uptake kinetics. Since metals are highly persistent,
leng-term accumulation potential must be assessed.

Second, the focus of these studies was often diffuse. Bioaccumulation studies should identify
which of two toxicologic problems is being addressed: (1) human health impacts (edible tissue
analyses) or (2) marine organism impacts {target organ analyses). Functional studies must be
undertaken to link accumulation to adverse physiological/hiochemical responses.

Third, exposure levels were difficult to quantify in a meaningful way for correlation to field
exposure conditions. The assessment of the bioaceumulation of drilling fluids related metals will
be driven by the exposure of benthic epifauna and infauna to drilling fluid particulates. Yet,
bioaccumulation studies routinely have tested whole fluids or the aquecus phase of fluids. These
exposutes could have either over-estimated or under-estimated potential accumulation,
Furthermore, in those studies that have tested solid phase material, accumulation was only
measured in response to a deposit layer. Therefore, no concentration-effect relationship can be
constructed that could estimate uptake from anything but a 100 percent exposure situation. This
design does not lend ifself to a meaningful quantitative assessment.
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In order to simulate more realistic field conditions, Neff et al. (1984) examined uptake of barium
and chromium from the liquid settleable phase of drilling muds, Experiments included several
species of invertebrates; clams, worms, shrimp, scallops, lobsters, and one fish (flounder). These
experiments were performed for longer periods of time (56 to 119 days) than previous test and
the results are consistent with previous tests. Maximum bicenrichment factors for barjum and
chromium were in the range of 2.6-16,8 for barium and 1.9-2.8 for chromiwm.

While the design of these experiments was intended to simulate more realistic field conditions,
the bioaccwmulation values are compromised both by the variability of the data and, more
importantly, by the fact that sediment barinm and chromium levels decreased dramatically
during the course of each experiment (40-80 percent for barinm, 25-60 percent for chromium).
Thus, assessing exposure in these experiments is very difficult and extrapolation to field
conditions, in which concentrations increase during drilling, is confounded by this experimental
design, not simplified.

In summary, evaluation of the bioaccumulation data for drilling fluids and components has
concluded:

» Several metals can be accumulated, including barium, cadmium, chromium, lead,
strontium, and zinc. Mercury is absent in the laboratory uptake data.

» Any significant potential for adverse effects are opposed by the observations that
enrichment factors are generally low (barium and chromium excluded), depuration
release levels are high, and no gross functional alterations, resulting from metal
accumulation following high exposures to drilling fluids or components, have been
reperted.

e There are several other observations that compromise conclusion of adverse affects. Test
results indicate that uptake kinetics is not simple, with saturation plateaus beyond the
scope and predictive power of studies that have been conducted. Test design problems
also contribute to equivocal interpretations and to poor utility in hazard assessment
analyses. These design problems inciude: the choice of inappropriate drilling fluid
fractions as test substances; the use of only one effective exposure concentration for fluid
solids exposures; and the choice of tissues for analyses that are inappropriate for the
species.

o Metal accumulation should be considered an important area requiring further study
because of (a) the extreme persistence of metals, (b) the elevation of sediment metal
levels resulting from drilling discharges, (c) the notable toxicity of some of the metals
examined {cadmium and lead), (d) the absence of laboratory data on a significantly toxic
metal (mercury), and (e) the inability to estimate potential effects from environmentally
realistic exposures,

3.3.2. Biomagnification
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Bioaccumulation relates to contaminant accumulation in a single species. If the contaminant is
passed from prey to predator on to the next trophic level, a net increase in pollutant body burden
up the food chain can result, and is known as biomagnification. Biomagnification is difficult to
test experimentally and is generally assessed by comparing body burdens between organisms at
different trophic levels.

Little information is available to allow an assessment of biomagnification of the components of
drilling fluid discharges. Studies have been examined, however, which assessed
biomagnification of other inorganic and organic pollutants in various food chains,

In an experiment to evaluate food chain transfer, sand worms were fed to flounder and lobsters,
including worms that had been contaminated by living on barium-rich sediments and those
which had been subsequently depurated {Neff et al., 1984). The mean barium level in
contaminated worms was 22 pg/e, whereas the controls contained 7.1 pg/g. Chromium levels
were 1,02 ug/g in contaminated worms and 0.62 pg/g in controls. In both cases depurated
worms were not significantly different from confrols.

The mean enrichment in flounder and lobster muscle barium concentration was 7.2-fold.
Flounder fed contaminated food while living on uncontaminated sediment did not accumulate
barium in muscle tissue, There was no significant uptake of chromium in either flounder or
lobster (USEPA, 1985).

Type of food had no effect on mean barium concentrations in tail muscle of lobsters exposed to
uncontaminated sediments. Lobsters living on contaminated sediments accumulated barium in
muscle tissue when fed either uncontaminated or contaminated food.

The above data sugpests that contact with sediments may be more fmportant in the
bioaccumulation of barium than direct food transfer, Throughout these experiments, the metal
content of food was highly variable. Animals may have gone through periods of uptake and
depuration relative to this food and also the sediments on which they were living, Because of the
timing of analyses on food (weekly) versus animals (at 56 days and 99 days), it is not possible to
develop any direct relationship between food source and animal tissue concentrations.

Studies of DDT and PCB organochlorine compounds reveal that accumulation of these
compounds in the tissues of fish, mammals and birds from prey to predator occurs. Moreover,
lipid concentrations show an increase with trophic level which indicates that dietary uptake and
subsequent biomagnification {s taking place. Studies undertaken with fish provide clear
evidence that organachlorine uptake occurs more rapidly than does elimination, leading to
increasing pollutant burdens with time and selective tissue accumulation at higher trophic levels
(Fowler as cited in USEPA, 1985). However, for species at lower trophic levels, such processes
are less clear,

Fowler cites several studies analyzing specific food chains for organochlorine biomagnification
with mixed resulis. If was suggested that these studies failed because they assumed the primary
organochlorine input was through the food chain, whereas recent studies indicate the water
column may be the primary source, at least for zooplankton. Fowler speculates that plankton and
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small invertebrates accumulate substantial amounts of material from the surrounding water, and
will reflect its composition more strongly than vertebrates, which are generally larger and have
less surface area for absorption and, therefore, are more likely to accumulate most of their
organochlorines from prey consumed. ‘

Data presented from California (Schafer et al. as cited in USEPA, 1985) concern trace metal and
organic compound contamination in the marine environment. They examined three different
food chains and found increasing concentrations of DDT and PCB with trophic level, but no
evidence of increasing metal concentrations, except for organic mercury, which had a very
strong increase.

Most data on inorganic pollutant biomagnification show a decrease in trace metal and
radionuclide burden with higher trophic level. However, there are exceptions found in specific
food chains. Dog whelks were found to have three times more cadmium and four times more
zine that the limpets they consumed (USEPA, 1985), and subsequent depiration experiments
showed the wheiks retained these metals, However, other experimental results have shown that
whelks did not magnify zinc or iron in contaminated barnacles upon which they were fed.

One qualification for much of the metal data, however, is that muscle tissues were the most
frequently sampled and analyzed, These tissues are not known to be physiological sinks for
metal contaminants. No data have been identified that address target organ sites, such as
hepatopancreas or kidney tissues, which would be the functional analogs to organic contaminants
in fat and muscle tissue, Thus, the apparent difference between organics and metals may be due
to the choice of tissue analyzed.

Cesium-137 has been shown by Fowler to accumulate in higher trophic level fish in the food
chain, Studies examining plutonium-237 also indicated biomagnification, However, more
recent work has shown that the implicated organisms (starfish) rapidly absorb plutonium from
the water and eliminate it slowly. This further indicates the importance of knowing the uptake
pathways prior to making conclusions regarding biomagnification.

Studies assessing biomagnification of petroleum hydrocarbons are more limited than for other
pollutants, but the few data available suggest that these contaminants are not subject to
biomagnification. One reason for this observation is that the primary source of these compounds
for organisms may be absorption from the water column rather than ingestion, Also, biological
half-times of some petroleum hydrocarbons may be short, with many species purging themselves
within a few days (USEPA, 1985). Since the discharge of drilling muds and cuttings from
exploratory drifling operations has little or no petroleum hydrocarbomns, exposure to petroleum
hydrocarbons would be minimal,
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3.3.3. Ingestion and Excretion

Organisims also remove material from suspension through ingestion of suspended particulate
matter and excretion of this material in fecal pellets. These larger pellets exhibit different
transport characteristics than the original smaller particles. It has been noted that filter feeding
plankton and other organisms ingest fine suspended solids (1 pm to 50 um) and excrete large
fecal pellets (30 pm to 3,000 jun) with a seitling velocity typical of coarse silt or fine sand
grains. Copepods are important in forming aggrepgate particles.

Zooplanlkton has been found to play a major role in transporting metals and petroleum

Thydrocarbons from the upper water levels to the sea bottomn (Hall et al. as cited in USEPA,

1985). The largest fraction of ingested metals moves through the animal with the unassimilated
food and passes out with the fecal pellets in a more concentrated state (Fowler as cited in
USEPA, 1985). Zooplankton fecal pellets have also been found to contain high concentrations
of petroleum oil, especially those of barnacle larvae and copepods. Hall et al. calculate that a
population of calanoid copepods grazing on an oil slick could transport three tons of oil per
square kilometer per day to the bottom.

3.3.4. Bioturbation

Another pathway of biological removal of pollutants involves benthic organisms reworking
sediment and mixing surface material into deeper sediment layers. This process is known as
bioturbation and moves barite and clays from drilling mud to greater depths than they would
otherwise achieve, Bioturbation can also expose previously buried material and could be an
important facto in potential long-term impacts. No work has been found to quantify bioturbation
effects, although a few studies have observed organisms living on a cuttings pile or in the
vicinity of drilling discharges. ITowever, if the environment is onc which rapidly removes
cuttings piles, or where physical forces dominate resuspension and reworking processes, then
biological mixing activities may not prove significant.
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4.0 BIOLOGICAL RESOURCES

This section provides an overview of the biological communities found within the Beaufort Sea,
Chukehi Sea, Hope Basin, Norton Basin, and adjacent state waters, The general groups of
aquatic organisms that inhabit the lease sale areas include pelagic (living in the water cotlumn),
epontic (living on the underside or within the sea ice), or benthic (living on or within the bottom
sediments) plants and animals. The categories of offshore biological environment that will be
discussed include:

Plankton
Attached macro- and microalgae
Benthic invertebrates
Fishes (demersal and pelagic)
Marine mammals
Coastal and Marine birds
Threatened and Endangered Species
Essential Fish Habitat

Rach of these biological resources is assessed in terms of seasonal distribution and abundance,
growth and production, environmental factors, critical areas or habitats, and effects from
exploration related discharges. An analysis of the cumulative effects of the discharges to
biological resources is provided in Section 4.9. Mitigation measures are provided in Section
4.10. Assumptions for the effects analysis include;

+ Exploratory oil and gas well drilling activities produce a wide range of waste that is
discharged into receiving waters, The types of material discharged during exploratory
operation mainly include drilling muds and cuttings, but alse include sanitary and
domestic wastes, desalination unit wastes, boiler blowdown, test fluids, deck drainage,
blowout preventer fluids, uncontaminated ballast and bilge water, excess cement shurry,
compounds used for equipment and drilling maintenance activities, non-contact cooling
water, and fire control system test water. Discussion of these discharges is provided in
Section 2,0 of this evaluation. Based on the small quantity of discharges, other than
muds and cuttings, and the permit limitations imposed on them, it is unlikely that they
will impact the marine environment or any listed species.

o Exploratory discharges are not likely to exceed applicable water quality criteria outside of
a 100 m radius (~1,000 m area) around each drilling discharge site.

+ In most continental shelf areas, drilling muds and cuttings land on the sea bottom within
1,000 m of the discharge point.

s Exploration activities are fairly temporary and are widespread throughout the Area of
Coverage,

QDCE for Arctic NPDES General Permit
1/24/06



L ]

Exploratory oil and gas drilling generates a wide range of waste materials related to the
drilling process, equipment maintenance, and personnel housing. These materials are
commonly discharged directly from the rig into the receiving water, Discharges of
primary concern to this evaluation are drilling fluids, also called drilling muds, and
cuttings. Drilling muds are the fluids used to lubricate the drill bit and stem and to
remove waste rock particles (*cuitings™) that are brought up from the hole during the
drilling operation,

Compoenents of potential concern in drilling muds include trace metals and specialty
additives used with generic drilling mud systems, Drilling muds can adversely affect
marine life provided exposures are sufficiently long and concentrations sufficiently high.
Effects can oceur due to chemical toxicity, clogging of feeding or respiratory structures
with particulates, smothering, and modifications of habitat. Because drilling discharges
are episodic and typically only a few hours in duration, organisms that live in the water
column are not likely to have long-term exposures to drilling muds,

The most toxicologically important constituents of drilling mmds are aromatic compounds
and heavy metals. The NPDES permit incorporates a standard acute toxicity test using
the mysid Mysidopsis bahia, Under these permits, discharge of muds with a LCg of less
than 30,000 ppm SPP (suspended particulate phase} is prohibited. Drilling mud toxicity
data compiled by USEPA, Region-10, from Alaskan exploratory and production wells
indicate that the muds used in all current and recent operations are acutely toxic only to a
slight degree to Mysidopsis bahia. Only 7 of the 91 tests had a LCs less than the 30,060
ppm limit, :

Water quality standards for the state of Alaska are met at the edge of a 100-meter radius
mixing zone,

Some impacts may be measurable, but their effects may be minimal and/or short-term in

- duration; therefore, they may not require avoidance or mitigation, Adverse impacts that are

reduced by mitigation below the “significance thresholds™ that are incorporated into the permit,
or that are demonstrated to be acceptable because the risk of the impact cccurring is small, are
considered “nonsignificant,” For this evaluation, “significance threshold” is defined for each
resource as the level of effect that equals or exceeds the adverse changes indicated in the
following impact situations:

Biological Resources (seals, walrus, beluga whale, polar bear, marine and coastal birds,
terrestrial mammals, lower trophic-level organisms, fishes, essential fish habitat, and
vegetation and wetlands): An adverse impact that results in a decline in abundance and/or
change in distribution requiring three or more generations for the indicated population to
recover to its former status and one or more generations for polar bears.

Threatened and Endangered Species (bowhead whale, spectacled and Steller’s eiders):
An adverse impact that results in a decline in abundance and/or change in distribution
requiring one or more generation for the indicated population to recover fo its former
status.
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41. PLANKTON

Plankton can be divided into two major classes: phytoplankton and zooplankton, Plankton are
vital components of the pelagic plankton community as they provide the food base for other
groups of marine organisms found within the Arctic Area of Coverage. The distribution,
abundance, and seasonal variation of these organisms are strongly influenced by the physical
environment.

41.1, Phytoplankton
4,1.1.1, Distribution and Abundance

"The predominant phytoplankton species in Arctic Alaska waters are diatoms. One species,
Nitzschia cylindrus, predominates in both open water and epontic habitats (MMS, 1991),
Chaetoceros sp. has also been identified as an abundant component of the phytoplankton (MMS,
1991). In studies done in Harrison and Prudhoe Bays, flagellates were most numerous at the
surface with diatoms most numerous in the water column. Microflagellates may occasionally be
the most abundant group in offshore waters,

Phytoplankton spatial distribution is variable and patchy, although distribution for most species
is widespread. The spacial distribution (horizontal) of diatoms in waters close to shore and river
mouths suggest that light levels, rather than salinity or temperature, determine diatom
distribution (ADNR, 1999),

The abundance of phytoplankton in the Beaufort Sea is generally greatest in nearshore waters,
with decreasing abundance noted further offshore (MMS, 1990), Peak abundance in late July
and early August follows the breakup of winter ice and the peak in solar light intensity.

4,1.1.2. Growth and Production

The growth rates of planktonic 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 (MMS, 2003). The rapid growth rates also
were evident during formation of typical summer “blooms” during 1977 and 1978,

Phytoplankton production is limited primarily by available nutrients, particularly nitrogen, and
light. The most productive area of the Arctic Alaska waters is the coastal zone, Primary
productivity was highest not at the surface, but in the water column where diatoms were the most
abundant organism. Phytoplankton production gradually increases after ice break-up, when light
becomes available, Then it declines after September when light availability limits
photosynthesis. Peak primary production varies by as much as two to three times between years
and depends on the relative amount of summer ice cover (Homer, 1984). The presence of a

ODCE for Arctic NPDES General Permit
1/24/08



seasonal spring phytoplankton bloom immedisately following ice breakup has not been firmly
established (Homer, 1984; Schell et al., 1982). However, this may be due to the limited data

available on phytoplankton concentrations when ice is still present (due to logistical sampling
difficulties) to detect a spring bloom,

In the southern Chukchi Sea, primary production is enhanced by the transport of upwelled
nutrient-rich water from the Gulf of Anadyr in the northwestern Bering Sea through the Bering
Strait and into the Chukchi Sea, An area of intense productivity, nearly twice the production of
the southeastern Bering Shelf, occurs in the region near St. Lawrence Island and northward
through the Bering Strait. Primary productivity tends to decrease in the northerly direction from
the Bering Strait.

Primary productivity in Inner Norton Sound is low due to turbidity from the sediment load
carried by the Yukon River, Primary productivity of Outer Norton Sound is high; there are
intense phytoplankton blooms each year associated with the spring retreat of the ice sheet.

4,1,1.3. Environmental Factors

The major environmental factors influencing phytoplankton growth are temperature, light and
nutrient availability. Phytoplankton growth is usually limited to the photic zone, or the depth to
which sunlight penetrates the water. Light, as influenced by ice regimes, and nutrients are both
important in determining levels of primary production.

The phytoplankton provides the food base for a variety of secondary producers including
herbivorous zooplankten (Figure 4-1). Rapid increases of phytoplankton stock in open water
deplete nutrient concentrations in the upper water column, resulting in production being
nitrogen-limited during the summer (MMS, 1991). While increased phytoplankton populations
provide more food to organisms at higher trophic levels, too much phyioplankton can harm the
overall health of the water body. During these blooms, most of the phytoplankton die and sink to
the bottom, where they decompose, This process depletes the boitom waters of dissolved oxygen,
which is necessary for the survival of other organisma,

41.1.4. Critical Areas or Habitat

At present ne important habitats or areas can be identified.
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4.1.2. Zooplankton
4,1.2.1. Distribution and Abundance

More than 100 species of zooplankton have been identified in Arctic Alaska waters, Copepods
are the dominant zooplankton group, both in terms of numbers and biomass (MMS, 1990).
Other components of zooplankton include amphipods, mysids, euphausiids, chaetognathes,
ostracoeds, pteropods, ctenophores, and larval stages of benthic and nektonic organisms.

Zooplankton can be found in the sunlit zone and in deep ocean waters, Zooplankton abundance
and species diversity appears to increase with increasing distance from shore.-

4.1.2.2. Growth and Preduction

The growth rates of planktonic 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 (MMS, 2003). The rapid growth rates also
were evident during formation of typical summer “blooms” during 1977 and 1978.

The cutrents moving north through the Bering Strait exert a strong influence on Chukchi Sea
primary and secondary productivity due to the transport of nutrients, detritus, phytoplankton,
zooplankton, and larval forms of invertebrates and fishes from the Bering Sea to the Chukcehi
Sea. Seasonal ice regimes also influence the spatial and temporal variation of primary
productivily.

Zooplankton standing stock generally fluctuates in response fo phytoplankton production,
Productivity within the Beaufort and Chukchi Seas decreases from nearshore to offshore waters
and is considerably less than the productivity observed in comparable depths in the Bering Strait.

4.1.2.3. Environmental Factors

Most copepods are primarily herbivorous, so copepods form an important link between‘
phytoplankton and larger, carnivorous species, including species of whales that feed on pelagic
zooplankton (e.g., bowhead whale) (Figure 4-1),

Zooplankton, like phytoplankton, make excellent indicators of environmental conditions because
they are sensitive to changes in water quality. They respond to low dissolved oxygen, high
nutrient levels, toxic contaminants, poor food quality or abundance and predation -
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4,1.2.4. Critical Areas or Habitats

Zooplankton abundance is generally lower in the Chukchi Sea than in more southerly areas
(Hope and Norton Basins). However, zooplankton communities have been described as being
richer in the Chukchi Sea and western part of the Beaufort Sea than in the eastern Beaufort Sea
(east of approximately Barter Island) (MMS, 1990), At present no important habitats or areas
have been identified.

4.1.3. Effects Analysis

An extensive review found no evidence of effects on plankion from drilling muds (Neff, 1991).
Based on the 1,000-meter seafloor area that might be affected temporarily by drilling discharges,
plankton in the Area of Coverage probably would not be affected. During exploratery drilling,
muds and cuttings are typically discharged onto sea ice. This silty material, similar to riverine
overflow sediments, may block sunlight and reduce photosynthesis of plankton in the water
column; however, the area of impact would be limited to the immediate vicinity of the drill site.
These cuttings are carried out to sea with the drifting pack ice after spring break-up,

4.2. ATTACHED MACROALGAE AND MICROALGAE

4.2.1. Macroalgae
4.2.1.1. Distribution and Abundance

Macroalgae show a distinct and fixed pattern of vertical distribution in theit habitat. Some of
these plants inhabit the coast above high water mark, whereas others populate the intertidal zone
or the sublittoral zone. Macroalgae populations occur naturally, but an increase in their biomass
(especialty if it is associated with a decrease in seagrass) may also be an indication of
deteriorating water quality. Macroalgal biomass is most commonly limited by dissolved
inorganic nitrogen, but can also be limited if high light attenuation prevents adequate light
reaching the bottom.

The distribution of kelp is limited by three main factors: ice gouging, sunlight, and hard
substrate. [ce gouging restricts the growth of kelp to protected areas, such as behind barrier
islands and shoals. Sunlight restriots the growth of kelp to the depth range where a sufficient
amount penetrates to the seafloor, or water less than about 11 m deep. Hard substrates, which
are necessary for kelp holdfasts, also restrict kelp to areas with low sedimentation rates,
Magcroalgae are alse unlikely to cccur in shallow water and areas lacking a rocky substrate,
However, benthic algae have been noted in arcas where rock substrates were lacking, but these
algal beds did not contain the diverse epilithic fauna that characterized areas with suitable rocky
substrate (Dunton et al., 1982).
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Attached macroalgae (primarily kelp) occur in state waters in nearshore and offshore barrier
island areas containing suitable rocky substrate for attachment. Dunton et al, (1982) reported on
the ocourrence of kelp beds along the coastal areas of the eastern Beaufort Sea. Concentrated
areas of kelp have been noted in state waters of the Beaufort Sea at Steffansson Sound (Boulder
Patch), Stockton Islands, Belvedere and Flaxman Islands, Demarcation Bay, Elson Lagoon near
Point Barrow, near Konganevik Point in western Camden Bay, and Nuvagapak Lagoon.
Macroalgae concentrations along the Chukchi Seacoast not been frequently encountered in the
Chukchi Sea, possibly due to the lack of adequate substrates (rock, cobble, and gravel). Kelp
beds have been noted about 20 km northeast of Peard Bay near Skull Cliff and in an area 25 km
(13.5 nmi) southeast of Wainwright in water depths of 11 to 13 m (MMS, 1991).

Macroalgal communities are typically dominated by the kelp, Laminaria sp. Studies of the’
Boulder Patch algal community indicated the predominance of the kelp, Laminaria solidungula,
but red algae and a diverse assemblage of benthic invertebrates were also noted (MMS, 1990).
Macroscopic red and green algae have also been noted in Peard Bay of the Chukchi Sea (Truett,

1984a).
4.2.1.2, Growth and Production

Arctic kelp grows fastest in late winter and early spring due to higher concentrations of inorganic
nitrogen in the water column (ADNR, 1999). Sediments trapped in the ice above the kelp block
light and testrict growth while the presence of leads and cracks has the opposite effect (ADNR,
1999,

4.2.1.3. Environmental Factors

Kelp beds provide a three-dimensional environment that provides a diverse habitat for attached
microalgae, invertebrates, and fish, However, relatively few invertebrates (all polychaetous
annelids and arthropods) and enly six species of fish were noted in conjunction with the algae at
Skull Cliff (MMS, 1991).

Kelp at Boulder Patch was estimated to contribute half of the annual primary carbon production
{Dunton, 1984). Approximately 60 percent of the particulate organic carbon released to the
environment originates from kelp which may be an important source of carbon to secondary
producers in the community (Dunton, 1984). The only herbivore that noticeably consumes kelp
in Boulder Patch is the chiton (dmicula vestita) (Dunton, 1984).

4,2,1.4. Critical Areas or Habitats

All likely kelp habitats have not yet been surveyed. Other kelp habitats may be discovered, as
portions of the Area of Coverage are further explored. The areas of concentraied macroalgal
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growth that have been identified include Skull Cliff, Steffansson Sound (Boulder Patch),
Stockton Islands, Flaxman Island, Demarcation Bay, and Elson Lagoon, which may be
considered important habitats or areas. Phillips and Reiss (1985) have also reported a large kelp
bed approximately 25 km (13.5 nmi) southwest of Wainwright in water depths of 11 to 13 m (36
to 43 ft). This kelp bed may be a critical area for various populations within the area.

42,2, Microalgae

The microalgas consist primarily of pennate diatoms and microflagellates, but centric diatoms
and dinoflagellates may also be present (Homer & Schrader, 1982).

While the mechanism of photosynthesis in microalgae is similar to that of higher plants, they are
generally more efficient converters of solar energy because of their simple cellular structure. In
addition, because the cells grow in aqueous suspension, they have more efficient access to water,
CO,, and other nutrients. '

4.2.2.1. . Distribution and Abundance

Attached microalgae occur in the epontic community of both state waters and the open marine
waters of the Beaufort and Chukchi seas.

In general, attached microalgae are most likely to occur in areas not subjected to ice gouging and
land fast ice, and where hard substrates suitable for attachment occur (MMS, 1990). However,
benthic algae have been noted in areas where rock substrates were lacking, but these algal beds
did not contain the diverse epilithic fauna that characterized areas with suitable rocky substrate
(Dunton et al,, 1982).

.Benthic microalgae occur in sediments and within the macroalgal communities, Benthic
microalgae may be a significant source of primary productivity in nearshore areas, but in areas of
kelp production, the contribution of benthic microalgae may be relatively small. Dunton (1984)
estimated that benthic microalgae coniributed about 2 percent of the annual carbon produced in
the Steffansson Sound Boulder Patch.

4222  Growth and Production

Light appears to be the limiting factor which contrels the distribution, development, and
production of the ice-algal assemblage (MMS, 1990). The ice-algal bloom usually occurs in
April and May and oceasionally in early June, while the open water phytoplankton bloom does
not occur uniil ice breakup is underway.
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4.2.2.3. Environmental Factors

These algae are the primary food soutce for a variety of animals, including amphipods,
copepods, ciliates, various worms, and juvenile and adult fishes (MMS, 1991)

(Figure 4-2),

Epontic microalgae were estimated to contribute 25 percent of the annual carbon production at
Boulder Patch (Dunton, 1984).

4.2.2.4. Critical Areas or Habitats

The distribution of microalgal communities bas been noted as patchy on both large and small
scales (MMS, 1991), and no important critical habitats or areas can be identified at present,

4.2.3. Effects Analysis

The types of material discharged during exploratory operations usually include drilling nuds and
cuttings, although there are restrictions on these discharges in shallow water, under ice, and near
special kelp communities. Although the permit allows for a 100-m zone of potential
contamination, there is no evidence of the effects on kelp and seaweed. Smothering of species
within the 1,000-m seafloor area would oceur and would have adverse affects to species.
However, recovery of the affected benthic communities likely would occur within 1-2 years after
the termination of discharges.

Drilling muds can adversely affect marine life provided exposures are sufficiently long and
concentrations gufficiently high. Effects can occur due to chemical toxicity, clogging of feeding
or respiratory structures with particulates, smothering, and modifications of habitat. The most
toxicologically important constituents of drilling muds are aromatic compounds and heavy
metals.

The benthic community in the immediate vicinity of the drilling discharge is the most likely to be
impacted because of exposure to large amounts of drilling muds and cuttings. The results of the
00C model case runs indicate that benthic communities outside the prescribed 100-m mixing
zone could be adversely impacted because they would receive greater than I cm of deposited
solids.

It is not possible to accurately predict the area within the proposed area of coverage which would
receive deposition amounts detrimental to benthos, because of the uncertainty of drilling rig
locations and because deposition depends on site-specific oceanographic conditions. If it is
assumed that a deposition depth of 1 cm (0.4 in) would be detrimental to benthic organisms, a
worst-case scenario calculation indicates that less than 0.0001 percent of the total area proposed
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for exploration by MMS and ADNR would potentially be adversely impacted, Solids deposition
exceeding 1 cm (0.4 in) in thickness may be expected for a variety of drilling scenarios,
including water depths of 5, 20, or 40 m {16.5, 66, or 131 fi., respectively) in both open-water
and below-ice settings. '

Uncertainty exists regarding the long-term toxicological effects of drilling muds and cutiings
deposited on the seafloor, Of particular concern are the impacts arising from chronic leaching of
metals, hydrocarbons, and the most persistent biocides in drilling muds and cuttings deposited on
the bottom, In addition, insufficient evidence exists to demonstrate that data from short-term
acute toxicity tests reveal subtle adverse effects at the ecosystem level of biological complexity
(Parrish & Duke, 1990). '

43. BENTHIC INVERTEBRATES

Benthic invertebrates are organisms that live on the bottom of a water body (or in the sediment) -
and have no backbone. The size of benthic invertebrates ranges from microscopic (e.g.,
microinvertebrates ,<10 microns) to a few tens of centimeters or more in length (e.g.,
macroinvertebrates, >50 cm). Benthic invertebrates live either on the surface of bedforms (e.g.,
rock, coral or sediment - epibenthos) or within sedimentary deposits (infauna), and comprise
several types of feeding groups (e.g., deposit-feeders, filter-feeders, grazers and predators). The
principal benthic invertebrates found in the Area of Coverage include oligochacte worms,
isopods, mysids, amphipods, bivalves, priapulids, chironomid larvae, dipterans, and hermit crabs
(Broad et al., 1978).

4.3.1, Distribution and Abundance

The distribution, abundance, and seasonal variation of benthic species in the Arctic Alaska
waters are strongly correlated with physical factors (e.g., substrate composition, water
temperature, depth, dissolved oxygen concentrations, pH, salinity, sediment carbon/nitrogen
ratios, and hydrography). Larger invertebrate commmnities are found in nearshore lagoons.
These communities include animals living in the bottom (infauna), animals living on or near the
bottom (epibenthic), and those which live in the water column (pelagic). During winter,
epibenthic and pelagic species disappear, and then emerge again in spring, whereas infauna and
some amphipods may be present year-round (ADNR, 1999).

In nearshore waters with depths less than 2 m (6.6 ft), relatively few species are found because
the ice in this region extends all the way to the seafloor during winter, Therefore, the abundance
of most species is probably dependent on annual (or more frequent) colonization. Biomass and
diversity in the inshore zone generally increase with depth, except in the shear zone between
approximately 15 to 25 m (49 to 82 ft), Intensive ice gouging occurs in this zone, which disturbs
the sediments and presumably limits the abundance of infaunal species (Braun, 1985).

In order of decreasing numerical abundance, polychastes (dmpharete vega and Terebellides
stroemi), bivalves (Cyrotidaria durriana), and small crustaceans (principally amphipods) are the
most abundant infaunal organisms on the continental shelf and slope of the Beaufort Sea (Carey
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etal., 1974, pp. 565-680; Carey & Ruff, 1977, p. 510; Carey, 1978, p. 160). Carey et al. (1974)
reported that polychacte worms comprised up to 85 percent of the infauna at stations sampled on
the Beaufort Sea continental shelf,

Common epibenthic creatures {epifauna) found within the area include amphipods, mysids, the
isopod Saduria entomon, the shrimps Sabinea septemcarinata and Sclerocrangon boreas, and
the crabs Chionoecetes optlio (tanner crab) and Hyas coarctatus; pelagic species include
copepods and chaetognaths, Together with euphausiids, and planktonic amphipods, they
constitute a substantial portion of the invertebrate biomass, especially in inshore areas.
Populations of nearshore and mshore motile epifauna do not appear to differ between the
Beanfort Sea, Chukchi Sea, and the eastern Bering Sea (Broad, 1979, p. 371, Stoker, 1981}, In
offshore areas, echinoderms are important contributors to the total biomass.

The species composition and biomass of the Chukchi Sea is strongly controlled by the input of
nutrients and organic matter from the productive waters of the Gulf of Anadyr through the
Bering Strait into the Chukchi Sea (Feder et al,, 1989), Two major faunal assemblages have
been identified by Stoker (1981) for the Chukchi Sea: one group is dominated by the polychaete
Maldane sarsi, the echinoderm Ophiura sarsi, the sipunculid Golfingia margaritacea, and the
bivalve Astarte borealis; the second group is dominated by the bivalves Muacoma calcarea,
Nucula tenuis and Yoldia hyperborea, and the amphipod Pontoporeia femorata, These areas, in
turn, served as significant foraging areas for the bottom-feeding gray whales and walrus (Feder
et al., 1989).

Among epifaunal invertebrates, echinoderms seem to dominate (Frost & Lowry as cited in
Truett, 1984b, p. 136). Brittle stars (usually Ophiura sarsi,) are particularly abundant in arcas
with muddy substrate. Other associated species include soft corals (Funephthya sp.) and sea
cucumbers (Psolus sp. and Cucumaria sp.). Epibenthic species abundance and distribution are
typically quite variable within the shallow water lagoons near the Chukchi Sea Area of
Coverage,

In nearshore waters with depths less than 2 m (6.6 ft), relatively few species are found, During
winter, the ice in this region extends all the way to the seafloor; therefore, the abundance of most
species is probably dependent on annual (or more frequent) colonization. Biomass and diversity
" in the inshore zone generally increase with depth, except in the shear zone between
approximately 15 to 25 m (49 to 82 ft), Intensive ice gouging occurs in this zone, which disturbs
the sediments and presumably limits the abundance of infaunal species (Braun, 1985, p, 67). Ice
gouging continues out to about 40 m (131 {t) with decreasing intensity. Diversity and biomass of
infauna increase beyond this zone with distance offshore, at least as far as the continental shelf
boundary [200 m (656 ft)] (MMS, 1990). Few data are available regarding the benthic
community inhabiting deeper waters within the Beaufort Sea Planning Area; therefore, it is not
possible to identify the important species in this region ot their distributions and abundances.
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4,3.2, Growth and Production

Studies of the northeast Chukchi Sea by Feder et al. (1989) indicated that the supply of organic
matter from the Bering Sea supplied the sediments with organic matter that resulted in areas of
relatively higher benthic productivity.

4.3.3, Environmental Factors

The abundance, diversity, biomass, and species composition of benthic invertebrates can be used
as indicators of changing environmental conditions. The biomass of benthic invertebrates
declines if communities are affected by prolonged periods of poor water quality especially when
anoxia and hypoxia are commmen, Benthic communities can change in response to:

» nutrient enrichment leading to eutrophication;

s bicaccumulation of toxins to lethal levels in molluscs (shellfish), crustaceans, polychaetes
and echinoderms, and cause the loss of herbivorous and predatory species;

e lethal and sub-lethal effects of heavy metals and other toxicants derived from oil and gas
activities;

o dislodged epifauna and infauna from trawling and dredging which may result in the
collection and mortality of a substantial invertebrate bycatch;

s the replacement of the existing benthic community with other benthic species due to
physiclogical stress and/or by competition or predation by species better physiclogically
suited to the modified conditions; and

¢ changes in the physical and biological characteristics and structure of habitats (i.e., their
function), including supporting habitat such as seagrass meadows and sandy sofi bottom.
areas.

Burrowing and tube-building by deposit-feeding benthic invertebrates (bioturbators) helps to mix
the sediment and enhances decomposition of organic matter. Nitrification and denitrification are
also enhanced because a range of oxygenated and anoxic micro-habitats are created, Loss of
nitrification and denitrification {and increased ammonium efflux from sediment) in coastal
systems is an important cause of hysteresis, which can cause a shift from clear water to a turbid
state, The loss of benthic suspension-feeding macroinvertebrates can further enhance turbidity
levels because these organisms filter suspended particles including planktonic algae, and they
enhance sedimentation rates through biodeposition (i.e. voiding of their wastes and unwanted
food).
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Changes in the macrofauna (and flora) causes changes in nutrient storage pools and in the flux of
nutrients between microfauna (and flora) and macrofauna and flora, Macrofauna are also
important constituents of fish diets and thus are an important link for transferring energy and
nutrients between trophic levels and driving pelagic fish and crustacean production. Tt is for these
reasons and others, that benthic invertebrates are extremely important indicators of
environmental change.

The nearshore waters provide habitat for a variety of benthic organisms which in turn serve as an
important food source for birds and fishes that utilize state waters for feeding, spawning, and
nursery areas. The primary prey organisms for fish, mammals [including gray whales
(Eschrichtius robustus), beluga whales {Delphinapterus leucas), and waltus (Odobenus
rosmerus divergens)), and birds are the motile pelagic organisms and motile benthic epifauna
(Figure 4-2).

43,4, Critical Areas or Habitats

Because of the disturbance from grounded ice, most of the benthic species in the Area of
Coverage are small and widely distributed, like small clams and mobile epibenthic amphipods.

The area known as Boulder Patch (located in Steffanson Sound near the Sagavanirtok River) is
recognized as an important benthic habitat, primarily due to habitat provided by hard substrates
and associated algal beds. This area lies within the adjacent state waters of the areas of
cOvVerage.

4.3.5. Effcets Analysis

Many benthic invertebrates are relatively sedentary and sensitive to environmental disturbance
and pollutants. Drilling muds can adversely affect marine life provided exposures are
sufficiently long and concentrations sufficiently high, Effects can occur due to chemical
toxicity, clogging of feeding or respiratory structures with particulates, smothering, and
modifications of habitat. The most toxicologically important constituents of drilling muds are
aromatic compounds and heavy metals.

Overall, larvae and planktonic organisms are appatently the most sensitive to drilling discharges,
and effects on them will primarily be a function of dilution and dispersion of the discharge
plome. It is unlikely that the chemical toxicity of drilling muds will substantially impact pelagic
organisms near exploratory drilling sites because concentrations of toxic constituents are
estimated to be below levels known to be acutely lethal at the edge of the 100-m (328 ft) mixing
Zone,

The benthic community in the immediate vicinity of the drilling discharge is the most likely to be
impacted because of exposure to large amounts of drilling muds and cuttings. Little information
is presently available concerning the effects of various deposition depths on benthic
communities. Most studies that have investigated deposition impacts on benthos have examined
deposition of dredged materials (Hale, 1972; Kranz, 1974; Mauer et al., 1978; Oliver & Slattery,

ODGCE for Arctic NPDES General Permit
1/24{06



1973; Saila et al,, 1972; Schafer, 1972; Schulenberger, 1970; Wilber, 1992). These studies
indicate that the response to deposition and survival following such an event is species-specific.
Of the species examined, burial depths from which organisms were able to migrate to the surface
ranged from 1 to 32 cm (0.4 to 12.6 in), Ifit is assumed that most benthos are not adversely
affected by deposition of drilling nuds less than 1 em, benthos in the vieinity of the discharge
receiving deposition in excess of this amount may be acutely impacted by drilling activities,

The results of the OOC model case runs indicate that benthic communities outside the prescribed
100-m mixing zone could be adversely impacted because they would receive greater than 1 cm
of deposited solids.

It is not possible to accurately predict the area within the proposed area of coverage which would
receive deposition amounts detrimental to benthos, because of the uncertainty of drilling rig
locations and because deposition depends on site-specific oceanographic conditions. If it is
assumed that a deposition depth of 1 cm (0.4 in) would be detrimental to benthic organisms, a
worst-case scenario calculation indicates that less than 0.0001 percent of the total area proposed
for exploration by MMS and ADNR would potentially be adversely impacted. Solids deposition
exceeding 1 em (0.4 in) in thickness may be expected for a variety of drilling scenarios,
including water depths of 5, 20, or 40 m (16.5, 66, or 131 ft, respectively) in both open-water
and below-ice settings.

Uncertainty exists regarding the long-term toxicological effects of drilling muds and cuttings
deposited on the seafloor. Of particular concern are the impacts arising from chronic leaching of
metals, hydrocarbons, and the most persistent biocides in drilling muds and cuitings deposited on
the bottom. In addition, insufficient evidence exists to demonstrate that data from short-term
acute toxicity tests reveal subtle adverse effects at the ecosystem level of biological complexity

- (Parrish & Duke, 1990).

The quantity of benthic organisms preyed upon by other species could be reduced in the area of
the discharge if benthos migrate from the area, or experience increased mortality or decreased
recruitment, through smothering, toxicity, or alteration of sediment grain size characteristics.
The degree of food supply reduction cansed by discharges of drilling muds and cuttings is
unknown, as the size of the affected area and severity of impaots are by necessity speculative,
However, a significant reduction of food supplies (benthic organisms) is judged unlikely, given
that under a worst-case scenario, only a small portion of the Area of Coverage (approximately
0.0001 percent of the area) would receive deposition depths greater than 1 cm (0.4 in).

Benthic organisms near Beaufort Sea drilling sites have not been found to accunmlate petroleum
hydrocarbons or heavy metals (Brown, Boehm & Cook as cited in MMS, 2003). Based on the
1,000-m seafloor area that might be affected temporarily by drilling discharges, less than one
percent of the benthic organisms in the Area of Coverage probably would be affected. Benthic
organisms within 1,000 m of a platform would likely experience temporary sublethal effects with
some lethal effects on immature stages due to trace metals in driliing muds. Within this distance,
some changes would likely occur in the species composition of affected benthic areas. Recovery
of the affected benthic communities likely would occur within 1-2 years after the termination of
discharges.
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Norton Sound supports a rich benthic community which plays a key role in an extended food
chain supporting a wide range of marine mammals., Any disruption of this benthic base could
seriously affect the biota of the entire region.

4.4, FISHES

The fishes ocourring in the Arctic Alaska waters fall into three basic categories (MMS, 2003):
1) freshwater species that may occasionally enter marine waters, 2) anadromous species that
spawn in freshwater and migrate seaward as juveniles and adults, and 3) marine species that
cotmplete their entire [ife eycle in the marine environment. Fish species likely to be found in the
Area of Coverage are listed in Table 4-1.

4,4,1. Distribution and Abundance

Sixty-two species of fish have been collected from the coastal waters of the Alaskan Beaufort
Sea (69% marine, 26% migratory, 5% freshwater). 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). Seventy-two species of fish were reported for the
northeastern Chukchi Sea (MMS, 1991).

The physical environment, mainly temperature and salinity, of the Arctic waters exerts a strong
influence on the temporal and spatial distribution and abundance of fish (MMS, 1990, 1991).
The Chukchi Sea represents a transition zone between the fish communities of the Beaufort and
Bering Seas (MMS, 1991); the fauna is primarily Arctic with continual input of souther: species
through the Bering Strait (Craig, 1984). Marine fish in the Chukchi Sea are generally smaller
than those in areas farther south, and densities are much lower (Frost and Lowry, 1983). The
lower diversity, density, and size of fish in the region have been attributed to low temperatures,
low productivity, and lack of nearshore winter habitat due to ice formation (MMS, 1987b).

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 Alaskan coast. The summer
distribution and abundance of coastal fishes (marine and anadromous 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, The areas of greatest
species diversity within the nearshore zone are the river deltas. As the summer progresses, the
amount of freshwater enteting 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 with the advaricement of landfast ice.

The freshwater environment of the Alaska Coastal Plain consists of rivers, streams, lakes, ponds,
and a maze of interconnecting channels, While some of these 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
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high-water years (MMS, 2003). The distribution and abundance of freshwater and migratory
fishes 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) (MMS,
2003),

Since the presence of freshwater species is generally sporadic and brief within the Area of
Coverage, there is little information regarding distribution and abundance, although it can be
derived that these species would be found near river deltas and bays in nearshore waters; juvenile
fishes prefer the warmer shallow-water habitats that become available during the open-water
period (MMS, 2003). The most abundant freshwater fish is the ninespine stickleback (Hemming
in MMS, 2003). The highest mumbers are found in waters having emergent and submerged
vegetation suitable for spawning and rearing, with overwintering sites nearby (Hemming as cited
in MMS, 2003) '

Anadromous fish typically leave the rivers and enter the nearshore waters during spring break-up
in June, As the ice cover melts and recedes, these fish will migrate along the coast; smaller fish
tend to stay near the mouths of rivers while larger fish may migrate distances of 80 mi or more in
search of feeding habitat (ADNR, 1999). Migration back to rivers varies by species, but most
anadromous fish return to freshwater, where they spawn and overwinter, by mid-September
{ADNR, 1999),

Whitefish spend much of their life cycle feeding in salt water during the summer and generally
remain in freshwater plumes extending out from river mouths and in marine waters of lower
salinity (ADNR, 1999).

Cisco are among the most abundant anadromous fish in bay and delta areas. They inhabit the
nearshore environment and spawn in the fall.

Salmon (anadromous species) are uncommon in the North Slope region and thought to be strays
by most researchers, although pink and chum salmon have been reported throughout the
Chuckchi Sea. The presence of salmon is rare in the Beaufort Sea coastal waters, particularly
east of the Colville River, While the occurrence of salmon cast of the Colville River is rare,
small numbers of pink salimon occasionally have been taken in the Sagavanirktok River and
Colville River and in some drainages west of the Colville River, However, both species do not
have established populations and spawning is not known to have occurred anywhere in this area
(MMS, 2003). Tt is possible that random small schools of pink salmon from western stocks
spawn in the Sagavanirktok River on a chance basis, Tn recent years, chum smolts have been
caught in the lower delta (MMS, 2003). 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 {MMS, 2003).

Marine species appear to be widely distributed but in fairly low densities; schooling species (e.g.,
arctic cod) display a rather patch distribution (ADNR, 1999). Some marine species sporadically
enter the nearshore areas to feed and spawn while others remain in coastal waters throughout the
open-water season then move farther offshore with the advancement of the landfast ice during
winter. ‘
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The most widespread and abundant marine species are the arctic cod, saffron cod, twohorn and
fourhorn sculpins, the Canadian eelpout, and the arctic flounder (MMS, 1987a). Additionally,
Aretic staghorn sculpin, shorthorn seulpin, and hamecon are abundant species in the Chuckcehi
Sea, Common marine fishes in the nearshore area include fourhorn sculpin, yellowfin sole, and
capelin (MMS, 1987b, 2003). Saffron cod, arctic flounder, and snailfish alsc use the nearshore
area; however, their occurrence is sporadic and variable, and they are found in much lower
numbers, Arctic flounder, starry flounder, and fourhorm sculpin are generally found in the low-
salinity waters near estuaries and river mouths. Common marine fishes in waters farther
offshore include arctic cod, arctic staghorn scuipin, kelp snailfish, capelin, shorthorn sculpin,
twohorn sculpin, hamecon, and Canadian eelpout (MMS, 1987a, 2003). Despite the large
guantity of benthos in Norton Sound, bottomfish are less abundant there than in the other
Alaskan regions in the Area of Coverage.

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. as cited in MMS, 2003),
Arctic cod have been found to be more concentrated along the interface between the warmer
nearshore water and colder marine water.

Fourhorn sculpin are among the most widespread and numerous species along the Beaufort Sea
coastline. This demersal fish is found in virtually all nearshore habitats, including deeper waters
not frequented by anadromous fishes.

Saffron cod, arctic flounder, and starry flounder have similar distributions; however, their
occurrence is sporadic and variable and they are present in much lower numbers (MMS, 1987a).

Canadian eelpout is a benthic fish species that is common on muddy bottoms., Twohorn sculpin
is found offshore and is abundant but patchy in its distribution (ADNR, 1999),

Capelin is a widely distributed species that has been reported in areas west of tho Mackenzie
Delta. It is only abundant during August when it spawns in coastal habitats (MMS, 1987a).

4.4.2. Growth and Production

A lack of overwintering habitat is the primary factor limiting arctic fish populations (ADNR,
1999).

Ocean growth of pink salmon is a matter of considerable interest because, although this species
has the shortest life span among Pacific salmon, it also is among the fastest growing. Entering
the estuary as fry at around 3 em in length, maturing adults return to the same area 14-16 months
later ranging in length from 45 to 55 cm. ' '

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
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can meet this requirement, spawning often takes place in or near the same area where fishes
overwinter (MMS, 2003).

The timing and location for spawning by marine fish varies. Capelin spawns in coastal areas in
Angust. Fourhorn sculpin spawn on the bottom in nearshore habitats during midwinter,
Snailfish also spawn in midwinter by attaching their eggs to rocks or kelp. Arctic cod spawn
under the ice between November and February in both shallow state waters and in offshore
waters (MMS, 1990),-

4.4.3. Environmental Factors

Because the feeding habits of marine fishes are similar to those of anadromous fishes, some
marine fishes are believed to compete with migratory fishes for the same prey resources,
Competition is most likely to occur in the nearshore brackish-water zone, particularly in or near
the larger river deltas,

Infaunal prey density in the nearshore substrate i very low and provides little to no food for
anadromous 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 (MMS, 2003). For these
reasons, both marine and anadromous fishes come to feed on the relatively abundant prey found
in nearshore waters during summer. :

In late summer when anadromous fishes are less abundant and their prey is more abundant,
dietary overlap is common in nearshore waters (MMS, 2003). Marine birds also compete for the
same food resources during this time, Anadromous fishes do little to no feeding during their
migration back to freshwater and when spawning, but some resume feeding during winter,

In the marine environment, pink salmaon fry and juveniles are food for a host of other fishes and
coastal sea birds. Subadult and adult pink salmon are known to be eaten by fifleen different
marine mammals, sharks, other fishes such as Pacific halibut, and humpback whales. Because
pink salmon are the most abundant salmon in the North Pacific, it is likely they comprise a
significant portion of the salmonids eaten by matinemammals,

Marine species feed heavily on epibenthic and planktonic crustacea such as amphipods, mysids,
isopods, and copepods. Bottom fish, including flounders, also feed on bivalve mollusks and
fourhom sculpins also feed on juvenile Arctic cod (MMS, 1990). Except for Arctic cod and the
leatherfin lumpsucket (Eumicrotremus derjugini - which feed mainly on zooplankton), all other
offshore fish species rely heavily on benthic invertebrates, particularly amphipods and
polychaetes (MMS, 1984).

The arctic cod has been described as a key species in the ecosystem of the Arctic Ocean due to
its widespread distribution, abundance, and importance in the diets of marine mammals, birds,
and other fishes. It is considered to be the most significant consumer of secondary production in
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the Alaska Beaufort Sea and may influence the distribution and movements of marine mammals
and seabirds.

4,4.4, Critical Areas or Habitats

The Colville River is a major overwintering area for cisco and other anadromous fish species
{(ADNR, 1999). During the open-water period, cisco undertake extensive migrations through the
nearshore area (ADNR, 1999), Most marine species spawn in shallow coastal areas during the
winter. The warmer nearshore zone with its more moderate salinity is thought to be an essential
nursery area for juvenile arctic cod (Cannon, Glass, & Prewritt as cited in MMS, 2003). Fourhom
sculpin spawn on the bottom in nearshore habitats during midwinter (ADNR, 1999). Snailfish
attach their eggs to rocks or kelp stubstrates in nearshore waters (MMS, 1987a).

Pink salmon and rainbow smelt use larger river systems and estuaries in the area, such as the
Kokolik, Utukok, Kukpowruk, and Kuk, as spawning and rearing areas (Fechhelm et al., 1984, p.
236). These rivers all flow into the Chulkchi Sea between Wainwright and Point Lay.

Because of the key role Arctic cod play in the food chain of the Chukchi Sea, any identified
spawning habitats could be considered critical areas. Although Arctic cod are known to spawn
in the winter under the ice, most of their spawning areas are unknown (Morris, 1981), Arctic cod
are most often found around pressure ridges and rafied ice, where the undersurface of the ice is
rough (MMS, 1991). Typical habitats include crevices, holes, caverns, and small ice cracks, -

Pacific herring spawn in the subtidal regions of Norton Sound using marine vegetation such as
Focus kelp and Zoestra eelgrass. High spawning densities of pacific herring are common at
Bluff, from Cape Darby to Moses Point, Norton Bay, Caps Denbigh-Arctic Hills, and the area to
the east of 164° W, east of the St. Michael and Stuart Islands (Barten as cited in MMS, 1982).

4.4.5. Effects Analysis

Discharges of drilling muds and cuttings may have potential toxic effects, Water quality tests
indicate that Iethal concentrations are generally present only within a few meters of the discharge
point (USEPA, 1985). The effect on fish depends on thé dilution of the discharge. In shallow
depths with poor cireulation, the effect is a reduction on benthic populations, Little effect was
noted in depths of 66 ft or shallower with dissipating tidal ot current action, Discharges in
shallow, ice-covered waters are presently restricted; therefore, the likelihood that fishes would be
exposed to discharges during their critical overwintering period for relatively long periods of
time in areas of little circulation is reduced.

While no specific demersal fish spawning locations have been identified in any of the Arctic
areas of coverage, a number of important species, including most cottids and eelpout, possess
demersal eggs, Although unlikely during exploratory activities in the Area of Coverage due to
the anticipated emphasis on deeper offshore drilling sites, demersal eggs could be smothered if
discharge in a spawning area coincides with the period of egg production. Exploratory
operations in state waters are more likely to adversely impact demersal fish spawning activities
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because spawning grounds are more commonly found in nearshore waters. The potential of
drilling muds and cuttings to smother demersal fish eggs is probably the most serious potenua]
impact of exploratory drilling to fish species.

Drilling mud disposal is not expected to affect the major prey, zooplankton, or fish or their
habitats, Discharges of drilling fluids and drilling cuttings may impact minor prey, benthic
organisms (at sublethal levels), and benthic habitat, which in turn will impact critical habitat for
fish species. Drilling discharges could displace fishes a short distance {rom the source however,
the effects would be localized and temporary. However, the impact areas are small (less than
100-m radius) per discharger, the number of discharges is small {23 exploration wells and 14
delineation wells), and the recovery period of impacted benthos is less than two years. It is
expected that fishes would re-utilize their habitat upon completion of the exploration activities.

4.5. MARINE MAMMALS

Marine mammals in the Area of Coverage include polar bears, walrus, and species of seals and
whales. Cominon species include: spotted, ringed, and bearded seals; beluga, killer, and gray
whales; polar bear; and walrus, Species of marine mamumals that are protected by the
Endangered Species Act (ESA) within in the Area of Coverage will be discussed in Section 4.7.
At least 12 other species of marine mammals (including minke whales, Baird’s beaked whales,
harbor porpoise, narwhal, and hooded seal, fur seals, ribbon seals) are found occasionally or
rarely in the Area of Coverage.

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.” The polar bear is also protected by an
international treaty (i.e., International Agreement on the Conservation of Polar Bears of 1976
between Canada, Denmark, Norway, the former USSR, and the U.S.).

4.5.1. Distribution and Abundance

Year-round residents in the area of coverage include ringed and bearded seals and polar bears;
seasonal summer species include the beluga whale and the spotted seal. Gray whales and waltus
also reside seasonally within the Beaufort Sea, most often in areas west of Barrow, Most of the
marine mammals occurring in the Chukchi Sea can be grouped into two categories: 1) baleen
whales that use the area as summer feeding grounds, and 2) pinnipeds (seals and walrus) that arc
ice-associated during the winter and also reproduce during that time.

As described in MMS (1991), ice distribution determines the timing and route of migration for
whale species, as well as the location of seals, polar bear, and walrus, Years of heavy ice will
delay migration, depending on circumstances, and may redistribute seal and bear populations,
Because marine mammal species are often quite mobile, it is difficult to predict the exact
location of animal concentrations or to predict populations at any given time or location. A
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seasonal distribution of marine mammals in the northeastern Chukchi Sea is summarized below
{Morris, 1981, pp. 56-57). Some species of pinnipeds occur in great abundsnce in the Chukchi
Sea, with densities as high as 2-3 seals/km® not uncommon in the landfast-ice zone (MMS,
1991),

Winter/Spring Pack Ice: polar bear
Flaw Zone: beluga whale, bearded seal, polar bear
Fast Ice:. ringed seal, polar bear
Summer/Autumn Pack Ice: ringed seal
Pack Edge: walrus, polar bear, bearded seal, beluga whale
Open Water; {migration routes) walrus, seals, gray whale, beluga
' whale
Coastal Lagoons; beluga whale, spotted seal

Note: The flaw zone is that region between the pack ice and the fast ice where polynyas (open-water leads) are
commonly found,

Some baleen whales are more abundant now than they were at the close of the commercial
whaling period, but less abundant than their historical level (MMS, 1991). The eastern Chulkchi
Sea stock was estimated at a minimurm of about 3,700 whales (Ferrero et al. as cited in MMS,
2003).

The Beaufort Sea beluga whale population was currenily estimated to be in excess of 32,000
whales (Ferrero et al. as cited in MMS, 2003). Most of this population migrates from the Bering
Sea into the Beaufort Sea in April or May; however, some whales may pass Point Batrow as
early as [ate March and as late as Fuly (MMS, 2003), An estimated 2,500-3,000 belugas summer
in the northwestern Beaufort and Chukchi Seas; some use coastal areas. Fall migration back to
the Bering Sea oceurs in September and October along offshore pack-ice, although a small
number have been observed migrating along the coast.

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 (MMS, 2003). 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. as cited
in MMS, 2003), 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 (MMS, 2003). They migrate out of the Chukchi and
Beaufort seas with fieezeup and migrate out of the Bering Sea during November-December
(Rugh & Braham as cited in MMS, 2003). Most whales occur within 15 km of land but have
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been observed up to 200 km offshore (Bonnell & Dailey as cited in MMS, 2003). Much of the
migration route north of Peint 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.

Nearly all gray whale observations were west of Point Barrow, and few gray whales were seen

east of Barrow (MMS, 2003),

The distribution of polar bears {Ursus maritimus) is strongly influenced by the state of sea ice
and its effect on the distribution of prey (i.e., seals). The Beaufort Sea (from Point Barrow to
Cape Bathurst) polar bear population has been estimated to be 1,300 to 2,500 individuals (U.S.
Fish & wildlife, 1993). The Southern Beaufort Sea’s population (from Icy Cape to Cape
Bathurst, Northwest Territories, Canada) is about 1,800 bears (Gorbics, Garlich-Miller, &
Schliebe as cited in MMS, 2003). 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; US Fish & Wildlife Service as cited in MMS,
2003). 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, & Lentfer as cited in MMS,
2003), Polar bears enter the Norton Sound region in the fall with advancing ice and usually
penetrate the Bering Sea no further south than St, Lawrence Island (MMS, 1982). Occasionally
polar bears summer on St, Lawrence Island, The approximate number of polar bears which
occur in the Norton Bagin is unknown, '

The ringed seal (Phoca hxspida) is the smallest and most abundant seal in the Beaufort and
Chukchi Seas, Ringed seals live on or near the ice year-round; therefore, the seasonal ice cycle
has an important affect on their distribution and abundance (ADNR, 1999). More recently,
surveys were flown perpendicular to the Alaskan coast from Shishmaref to Barrow during May-
June 1999 and 2000 {Angliss & Lodge, 2002), Preliminary results from the 1999 survey indicate
that the total abundance in the area surveyed was estimated at 245,048 (Angliss & Lodge, 2002).
About 1.0 to 1,5 million ringed seals inhabits the Bering and Chukchi Seas (MMS, 1982}, In
winter, highest densities of ringed seals occur in the stable shorefast ice.

Spotted seals are found in large numbers along the Bering Sea and Chukehi Sea coasts; they are
comumon in bays, estuaries, and river mouths and are particularly concentrated from Kasegaluk
Lagoon to the mouth of the Kuk River and Peard Bay (MMS, 1991). Spotted seals haul-out
along the coast of the Beaufort Sea in July in relatively low numbers (about 1,000 for the
Alaskan Beaufort Sea coast). Beaufort Sea coastal hanlout areas include the Colville River delta,
Peard Bay, and Oarlock Island in Dease Inlet/Admiralty Bay, and spotted seals have recently
frequented Smith Bay at the mouth of the Piasuk River (MMS, 1990) {see Graphic 2, MMS,
1990). They migrate out of the Beaufort Sea from September to mid-October as the landfast ice

. reforms and spend the winter and spring periods offshore north of the 200-m isobath along the

ice front throughout the Bering Sea, where pupping, breeding, and molting occur (Lowry et al.,
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2000). The Bering Chukchi population of spotted seal ranges from 280,200 go 330,000. Major
population segments migrate through outer Norton Sound during spring and fall (MMS, 1982).

The majority of the bearded seal (Erignathus barbatus) population in Alaska is in the Bering and
Chukchi seas. The sex ratio of Alaska samples consistently show slightly mote females in the
population (ADNR, 1999). This species usually prefers areas of less-stable or broken sea ice,
where breakup occurs early in the year (Cleator & Stirling as cited in MMS, 2003), In the

_ Beaufort Sea, the bearded seal is primarily restricted to moving pack-ice from July through
October (MMS; 1996). 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, as cited in MMS, 2003). From 300,000 to’
450,000 bearded seals inhabits the Bering and Chukchi Seas (MMS, 1982); densities are highest
from late November through late June,

The North Pacific walrus is most commonly found in relatively shallow water areas, close to ice
or land. Spring migration from the Bering Sea usually begins in April; most of the walruses
move north through the Bering Strait by late June. The majority of the walrus population occurs
west of Barrow, although a few walrus may move east throughout the Alaskan portion of the
Beaufort Sea to Canadian waters during the open water season. Walrus are very abundant in the
Chukchi Sea during the summer; over 100,000 individuals, or 40 percent of the North Pacific
population, can be found there (Sease & Chapman, 1988), Of this number, most are pregnant
females and their dependent young, About 80 percent of the world population (160,000 to
200,000) occurs seasonally in the Bering Sea. During seasonal transition perieds, walrus
densities are greatest in outer Norton Sound. Calves are born during the northward migration in
spring in outer Norton Sound, A substantial number of the mature males remain in the Bering
Sea year-round (Fay, 1982). Solitary animals occasionally overwinter in the Chukchi Sea and
castern Beaufort Sea, but most of the population migrates south of the Bering Strait in the fafl
{October-December) with the southern advancement of pack-ice (Fay, 1982). In the last 20
years, the walrus population has increased rapidly and extended its range (Fay & Kelly, 1980).
There are indications (i.e., decreases in physical fitness) that the carrying capacity of the
envirohment may have been exceeded by the increased walrus abundance (Fay et al., 1984).

4,5.2. Growth and Production

Beluga whale calving is reported to occur in Norton Bay near Moses Point.

Polar bears breed during April and May. Males travel long distances during this time searching
for females. When a female is found, the male will stay with her for a few days to breed and
then will leave in search of other females. Cubs are born during December and January.
Normally the female has two cubs and may produce only one or two litters during her life (every
three to four years). \

Ringed seals breed in winter and spring and give birth to a single pup in March and April,
Spotted seals are annual breeders and mating occurs in late April to early May, Pupping occurs
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anytime from early April to the first part of May with the peak season being the first two weeks
of April, '

The ability for bearded seals to conceive successfully usually occurs when females are five to six
years old. Males become sexually mature at six or seven years. Bearded seals commonly
become reproductively active before they attain maximum growth. The incidence of pregnancy
in adult females is about 85 percent (ADNR, 1999}, Females bear a single pup during late April
or early May. Pupping takes place on top of the ice less than 1 m from open water {(Kovacs,
Lyderson, & Gjertz as cited in MMS, 2003} from late March through May mainly in the Bering
and Chukchi seas, although some takes place in the Beaufort Sea. By the end of a brief nursing
period (12 to 18 days), pups increase their weight almost three times, mainly due to an increasc
in thickness of the blubber layer (ADF&G as cited in ADNR, 1999).

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, Most female walrus do not begin to breed until six or seven years of age. Mating
occurs from January through March, but growth of the fetus does not begin until about mid-June.
Walrus caves are born mostly in mid-April to mid-June during the spring migration. Calves are
dependent upon their mothers for at least 18 months and cccasionally for as long as 2-}2 years.

4.5.3. Environmental Factors

Gray whales migrate into the Chukchi and Beaufort Seas during spring to feed throughout the
late spring, summer, and early fall. Gray whales are primarily suction-bottom feeders and
primarily ingest benthic gammaridean amphipods (MMS, 1991). However, gray whales have
also been observed feeding on dense swarms of pelagic euphausids (Guerrero as cited in MMS,
1991),

Beluga whales feed on a variety of organisms, including arctic and saffron cod, capelin, herring,
squid, whitefish, char, and various benthic invertebrates in nearshore waters (MMS, 2003). The
majority of the eastern Pacific gray whale population feeds primarily on benthic amphipods; they
suck infauna amphipods from the fine sand on the ocean bottom, producing an extensive record
of feeding craters 2-20 square meters (m”) in size (MMS, 2003).

For polar bears, successful denning, birthing, and rearing activities require a relatively
undisturbed environment, During early November and December, the pregnant females search
out deep, south-facing snow drifts in which to dig their dens (ADF&G as cited in ADNR, 1999).
Polar bear denning can ocour on both land and on sea ice. Dens found on land are usually within
six miles of the coastline; dens on the ice may drift up to 600 mi during the winter. Research
indicates that bears do not den in the same place, but are only faithful to the general substrate and
geographic area upon which they had previously denned (e.g., on-ice vs. on land). Based on
radio collar surveys, the Beaufort Sea population dens locally, and is not dependent on
reproduction from other known denning areas outside of the region (Amstrup & Gardner as cited
in ADNR, 1999). '
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Polar bears are opportunistic feeders, but prey primarily on subadult ringed and bearded seals,
and walruses, but they also feed on walruses, small whales, birds, seawoed, eggs, berries,
lemmings, shrubs, lichens, grass, carrion, human refuse, garbage and occasionally other polar
bears and humans (MMS, 1991, 1993). Hiunting polar bears concentrate near open leads in
winter. A polar bear has to catch approximately one seal a week to maintain itself. The mother
does not-eat while denning; both she and her cubs live off her fat reserves.

Seals feed primarily on pelagic fishes and invertebrates; the particular species eaten depends on
availability, depth of water, and distance from shore. Ringed seals spend much of the summer
and early fall in the water feeding; the important food species for ringed seals are Arctic cod,
saffron cod, shrimps, and other crustaceans (ADNR, 1999). Spotted seals eat a varied diet; there
are geographical and seasenal differences in their prey. Principal foeds for spotted seals are
schooling fishes and along the coast they feed on herring, capelin, saffron cod, some salmon
{especially in lagoons and river mouths) and smelt (ADF&G as cited in ADNR, 1999), The
bearded seal mainly feeds on crabs, shrimp, clams and snails {ADF&G as cited in ADNR, 1999),

Walruses feed primarily on bottom dwelling invertebrates by brushing the sea-bottom with their
brad, flat muzzles. Major food items include bivalve mollusks, Other food items include snails,
crabs, shrimp, worms, and occasionally seals (ADNR, 1999).

4.5.4. Critical Areas or Habitats

The adjacent state waters of the Beaufort and Chukchi seas provide impottant habitat areas for a
variety of marine mammals, These areas include denning areas for polar bears, haulout areas for
walrus and species of seals, and feeding areas for gray and beluga whales.

A major portion of the Besufort Sea beluga whale population concentrates in the Mackenzie
River estuary during July and August. Beluga whales are known to calve and may molt in
Kasegaluk lagoon and Peard Bay (MMS, 2003).

Shallow coastal areas and offshore shoals in the Chukchi and western Beaufort seas provide rich
benthic feeding habitat for gray whales during November-December (Rugh et al. as cited in
MMS, 2003). 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. as cited in MMS, 2003). Most gray whale
ohservations were west of Point Barrow, and few gray whales were seen east of Barrow (MMS,
2003).

Polar bear dens are found in a variety of regions including the Jones Island group, offshore and
barrier islands, shorefast ice, along river banks, and far offshore on the pack ice (MMS, 1991).
An important habitat zone is in the eastern Beaufort Sea at the seaward edge of the landfast ice
corresponding roughly with the 66-ft isobath (Stirling as cited in ADNR, 1999), Most denning is
concentrated on offshore barrier islands and certain portions of the mainland (MMS, 1990); arcas
receiving consistent use include Wrangell Island, Russia, and in Hudson Bay and James Bay,
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Canada. Polar bear dens have also been located on river banks in northeast Alaska and on
shorefast ice close to islands east of the mouth of the Colville River,

Landfast ice provides optimum habitat for ringed seal lair construction and supports the most
productive pupping areas (Kelly, 1988). Roegions of landfast ice are found in the southeastern
corner of the Chukchi Sea Area of Coverage.

During the summer, two large Arctic areas are occupied by the walrus: from the Bering Strait
west to Wrangell Island and along the northwest coast of Alaska from about Point Hope to north
of Point Barrow. Although the Pacific walrus is associated with moving pack-ice, a coastal
walrus haulout area east of Cape Lisburne in the Chukchi Sea was identified (MMS, 1990).
Herds of migrant walrus appear on Big Diomede, King, St. Lawrence, and the Punuk Islands in
fall during movements into the area from the Chukchi Sea. Outer Norton Sound could be
considered a calving area for the walrus,

4.5.5. Effects Analysis

Heavy metals in Beaufort Sea marine mammals and their prey are the focus of an ongoing study
at the Univerity of Alaska Fairbanks (Dehn et al., 2002). The study found differences in the total
mercury in the livers of ringed and bearded seals from the Alaskan and Canadian Arctic. They
suggested that those differences were related to differences in the prey, because ringed seals eat
mostly pelagic organisms (i.e., euphausiids) and bearded seals eat benthic and epibenthic
organisms. The variations were observed over broad regions of the arctic rather than near and
far from areas in which there had been discharges,

4,6. COASTAL AND MARINE BIRDS

Migratory birds are a significant component of the marine ecosystem of the Area of Coverage.
These arcas comprisc foraging, nesting, and rearing areas for several million birds, Species of
coastal and marine birds that are protected by the ESA within in the Area of Coverage will be
discussed in Section 4.7,

Of the several million birds are found in Area of Coverage, about 70 species oceur regularly in
the Beaufort Sea area and 85 species in the Chukchi Sea area. Most of these species are
migratory and only present in the Arctic seasonally, from May through early November. Some
species appear only during migration; others nest, molt, feed, and accumulate critical fat reserves
needed for migration while in the area (MMS, 1987a). The main categories of species in the
Area of Coverage include waterfowl (e.g., duck, goose, swan), seabirds (e.g., loon, gull, tern),
shorebirds {e.g., sandpiper, plover, crane), and raptors {e.g., hawks, eagles, falcons). A complete
list of all bird species within these groups for tho Area of Coverage is presented in Tables 4-2
through 4-35,
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4.6.1. Distribution and Abundance

Aerial surveys in the Beaufort Sea have documented that birds are widespread in substantial
numnbers in both nearshore and offshore waters of the Area of Coverage (MMS, 2003) and it is
likely that approximately this distribution prevails along most or all of the Beaufort coastline and
into the northern Chukehi Sea during the open-water season.

Birds occur out to at least 70 km offshore where open water is available, although bird densities
generally are lower in offshore areas. Offshore, the highest bird density is associated with open-
water leads, where more than 1 million eiders may congregate (MMS, 1991), The highest
pelagic bird density is located between Barrow and Cape Halkett, which lies within the area.
This is probably due te the infusion of Bering Sea water in this area, which contains high
amounts of plankton that provide a food source for birds as well as other organisms,

Most avian species migrate eastward along a broad front, which may include inland, coastal, and
offshore routes; arrival dates for various species range from late April to early Jure (MMS,
2003). The availability of open water off river deltas and in leads determines migratory routes
and distribution of waterfowl and seabirds. Raptors are present in the Area of Coverage during
the spring, summer, and fal,

The Beaufort shoreline use by red phalaropes is extensive, with concentrations exceeding 500
per km of gravel beach reported on the Barrow spit and in the Simpson Lagoon area (USGS as
cited in MMS, 2003). Sabine’s gull oceurs mainly from the Deadhorse area west,

The most abundant seabird species in the northern Bering Sea are least auklet, crested auklet,
common mutre, thick-billed mutre, parakeet auklet, and black-legged kittiwake, The majority of
the least auklet (79% eastern Bering Sea population) and crested auklet (62% casiern Bering Sea
population) populations are concentrated on a few breeding colonies primarily on St. Lawrence
and Little Diomede Islands. The parakeet auklet is widely distributed with small colonies
located along the coast of Norton Sound and larger colonies present on the offshore islands, The
common and thick-billed murres are widely distributed with breeding populations on both the
offshore islands and along the coast of Norton Sound. Thick-billed murres generally concentrate
on offshore islands and shelf break areas, while common tijurres are found more in coastal areas.
Black-legged kittiwakes are also widely distributed with substantial mainland, coastal and
offshore island populations, '

Most shorebirds and other waterfowl concentrate in snow-free coastal or inland areas until nest
sites are available. Large numbers of brant and goose species often occur 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 (MMS, 2003). The Yukon-Kuskokwim River Delia has the greatest nesting
concentrations of waterfow! and shorbirds in the Norton Basin with other important nesting,
feeding, and staging areas occurring along the coast of the Seward Peninsula and St. Lawrence
Island. '
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The greatest nesting concentration of geese in North America occurs on the Clarence Rhode
Wildlife Range (MMS, 1982). Concentrations of Canada geese occur in the Teshekpuk Lake
area and at lower density in the Prudhoe Bay region. Numbers of brants occupying the seacoast
areas 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 (MMS,
2003). Eiders and oldsquaw are common migrants along the coast of the Arctic National
Wildlife Refuge, although oldsquaws are widespread in northern Alaska, Large numbers of
oldsquaws molt in Beaufort Sea lagoons and bays beginning in mid-July {MMS, 2003).
Locations of major concentrations of molting oldsquaws include south shoreline and lagoon
habitats near Thetis, Spy, Long, Jones, Arey, McClure, Pingok, Leavitt, Cottle, Egg, Pole, and
Flaxman islands. Most birds are located along barrier islands or in lagoons rather than seaward
from lagoons or along mainland shores (Flint et al. as cited in MMS, 2003). 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. as cited in MMS, 2003). Males, nonbreeders, and
fajled breeders are joined later by females with young,

Males and nonbreeding or failed breeding female common eiders migrate to coastal molting
areas in Chukcehi Sea lagoons and bays beginning in late June and early July {Johnson & Herter
as cited in MMS, 2003). Some females with young may molt in focal coastal lagoons (MMS,
2003) before moving south to wintering areas beginning in late August and continuing into early
November., Male king eiders undertake a molt migration to the Chukchi Sea and Bering Sea
areas from early July through August although some molt in the Beaufort Sea (MMS, 2003)
Young leave the breeding areas in September and October,

Shorebirds are numerically dominant in most coastal plain bird comumunities occurring across
northern Alaska (including the Arctic National Wildlife Refuge) and Canada {including Kendall
Island Bird Sanctuary). Along the Beaufort coastline, nonincubating members of shorebird pairs
concentrate in coastal habitats as early as mid-June. In late June to early July, several species

'move to habitats surrounding smal! coastal lagoons and nearby brackish pools. In late July and

early August, adults relieved of parental duties flock in shoreline areas prior to migration, Most
shorebirds have departed the area by mid-September.

46,2, Growth and Population

Acrial surveys over the Arctic Coastal Plain have shown that most waterfowl and other waterbird
species have exhibited nonsignificant population trends since 1986 or 1992 (MMS, 2003),
although there is conflicting evidence for some species. Pacific loons, glancous gulls, northern
pintails, greater scaup, whitewinged 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 (MMS, 2003); greater white-fronted goose and arctic tern
increased significantly. Although the population of oldsquaw ducks on the Arctic coastal plain
of Alaska has remained relatively stable, populations in Northwest Canada and other regions in
Alaska have declined 75 percent.
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Up to 7,500 snow geese nest on the Kendall Island Bird Sanctuary on the Mackenzie River delta.
Snow geese nesting pairs have increased from about 100 nesting pairs in 1998 to mere than 800
pairs in 2002 (MMS, 2003).

Recent Fish and Wildlife Service estimates of oldsquaws occupying the central Beaufort Sea
area 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 (MMS, 2003).
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/km®; common eider numbers were 3,300 (June/July) and 1,477
{August), with densities from 4.6 (June/Tuly} 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.

The highest breeding-season densities for 34 species in an arca east of Prudhoe Bay ranged from
251.7 birds per square kilometer in the second weok of Juns to 167.0 in mid-July, and 131.7 in
mid-August. Most abundant were Lapland longspurs and several shotebird species (Troy
Ecological Research Assocs. as cited in MMS, 2003).

Norton Sound has a relatively small seabird population with the largest concentration in the Bluff
Cliffs area east of Cape Nome. Large populations of common murre are found in this area and
on Sledge Island. The larges populations of black-legged kittiwakes occur on St. Lawrence and
Little Diomede Islands with sizable populations on King Island, Bluff Cliffs, Sledge Island, and
Cape Denbigh (MMS, 1982).

About 11.6 million waterfowl, including approximately 30 percent of North America’s goose
population, nest in the Bering Sea region (King & Dau as cited in MMS, 1982). The highest
total densities of all waterfowl species (400 nests per square kilometer) occur along the vegetated
intertidal zone (King & Dau as cited in MMS, 1982). Twenty-two species of waterfowl occur on
the St. Lawrence Island; at least twelve breeding species (about 9,000 ducks, geese, and swans)
nest and an additional 25,000 nonbreeding waterfowl nest, forage and molt. The open-water
areas around St. Lawrence Island support an estimated 500,000 oldsquaw and 30,000 eiders
during the winter (Fay as cited in MMS, 1982}

4,6.3. Environmental Factors

The spring lead system east of Point Barrow provides a long but narrow front of open water
which is utilized by millions of birds in their migration to nesting grounds. Nearly all of the king
. eider population of Alaska and Canada, as well as thousands of olsquaws and common eiders,
use this lead system (Sousa as cited in ADNR, 1999). Major concentrations of birds cccur in
nearshore and coastal areas such as the Plover Islands and Barrow Spit. They also concentrate at
Pitt Point and the Colviile River delta,

The highest nesting densities generally oceur in areas of mixed wet and dry habitats, whereas
birds often move to wetter areas for broodrearing. Islands in river deltas and barrier islands
provide the principal nesting habitat for several waterfowl and marine bird species in the Area of
Coverage. Shorebirds prefer wet-tundra habitats or well-drained gravelly areas for nesting,
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whereas loons use lakes, and geese prefer deeper ponds or wet tundra near lakes. Lagoons
formed by barrier islands, bays, and river deltas provide important broodrearing and staging
habitat for waterfowl, particularly molting oldsquaws. Arctic peregrine falcons, bald eagles, and
Canada geese nest primarily on bluffs,

Flocks of nonbreeding and postbreeding adults of several shorebird species move from wet
tundra to habitats surrounding small coastal lagoons and nearby brackish pools prior to
migration, Adults relieved of parental duties flock in shoreline areas, and juvenile semi-
palmated sandpipers and red phalaropes feed aleng inner lagoon margios prior to migration,
Gravel beach and other shoreline types, especially lagoon margins, are used extensively by red
phalaropes at this time.

Emergent and wetland vegetation such as various sedges are the primary food types for most
watetfowl. Invertebrates in brackish and freshwater flats and ponds are the principal food
sources for shorebirds. Phalaropes, terns, auklets, murres and kittiwakes feed on zooplankton
(MMS, 1982, 1987a). Parakeet auklets also prey on a variety of pelagic invertebrates and
occasional small fish. Thick-billed murres, common murres, black-legged kittiwakes, horned
puffin, and pelagic cormorant prey on fish (sand lanee, arctic cod, and prickieback) during the
nesting season (MMS, 1982). The reproductive success of black-legged kittiwakes 1s greatly
dependent on the availability of sand lance during the chick-rearing period (Drury as cited in
MMS, 1982). Black guillemots eat all kinds of animals from the sea, including crustaceans
{crabs and shrimp), mollusks (clams and snails), and worms. The black-crowned night heron is
an opportunistic Teeder; its diet consists mainly of fish, though it is frequently rounded out by
other items such as leeches, earthworms, aquatic and terrestrial insects, It also eats crayfish,
mussels, squid, amphibians, lizards, snakes, rodents, birds, eggs, carrion, plant materials, and
garbage and refuse at landfilis.

4.6,4. Critical Areas or Habitats

Five types of habitat particularly capable of supporting a variety of marine and coastal avifauna
include the barrier islands, coastal lagoons, coastal saltmarshes, river deltas, and offshore areas.
The coastal waters are primary habitat for nesting, molting, feeding, and resting activities of
migratory marine birds. Coastal tundra and delta arcas are also important nesting areas for
waterfowl such as Pacific brants; yellow-billed, red- throated, and Pacific loons; and snow geese.
King and common eiders, Arctic terns, glaucous gulls, and black guillemots nest on barrier
islands (MMS, 1990, p. III-B-8).

Major concentrations of birds occur nearshore [in waters less than 20 m (66 ft) in dopth] and in
coastal areas such as Cape Thompson, Point Hope, Cape Lisburne, Seward Peninsula, Point Lay
and Kasegaluk Lagoon, Peard Bay, Plover Islands-Barrow Spit and Elson Lagoeon, Pitt Point-
Cape Halkett, Fish Creek Delta, Colville River Delta, Simpson Lagoon, the barrier islands of
Prudhoe Bay, Canning River delta, Yukon River delta, Hulahula River delta and Barter Island,
St. Lawrence Island, Liitle Diomede Island, St. Matthew Island, Beaufort Lagoon, Icy Reef, and
Demarcation Bay. )
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The Colville, Sagavanirktok, Canning, and Hulahula river deltas, Simpson Lagoon, and the
Arctic National Wildlife Refuge (Capes Thempson and Lisburne, the Kasegaluk Lagoon and
Peard Bay barrier islands, Tey Cape, and Point Franktin) provide important nesting habitat for
loons, waterfowl, and shorebirds and include foraging habitat for seabirds nesting in these
regions. Along the coast of the Seward Peninsula, most lagoons, deltas, river mouths, and
coastal tundra are used by waterfowl and shorebirds for feeding, stating, molting, or nesting
during some part of the year. The greatest concentrations of waterfowl] and shorebirds tend to
occur in the Golovin Lagoon-Fish River flats area and the Moses Point lagoon and delta area
(Kwik River and the Kwinjuk River deltas).

A large number of seabirds, including gulls, terns, and eiders, nest on barrier islands and spits,
especially those associated with Kasegaluk Lagoon and Peard Bay. An important seabird
foraging area extends from Seward Peninsula to the east side of St, Lawrenge Island,

Lesser snow geese and brant nest on Flowe and Duck islands in the Sagavanirktok River Delta;
snow geese also nost on the Tkpikpuk River delta at Smith Bay (MMS, 2003) and on the Kendall
Island Bird Sanctuary on the Mackenzie River delta. St. Lawrence Island wetland habitats
provide a staging arca for an international population of lesser snow geese and possibly the entire
immature nonbreeding population of emperor geese during the summer, The Colville,
Sagavanirktok and Kuparuk river deltas provide important breeding and brood-rearing habitats
for tundra swans, black brant, snow geese, and Canada geese. Howe Island, located in the
Sagavanirktok River delta, is the location of one of two known snow gooses nesting colonies in
the United States and is important for black brant nesting (Sousa as cited in ADNR, 1999). The
Plover islands, such as Cooper and Deadman Islands, are important nesting grounds for black
guillemont., The Colville River from Umiat to Ocean Point, and Franklin and Sagwen Bluffs in
the Sagavanirktok River drainage are primary nesting arcas for the Arctic peregrine falcon.

Common eiders, glaucous gulls, and arctic terns nest on batrier islands in the east-central
Beaufort Sca in.addition to on other islands and causeways (MMS, 2003). 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 (MMS, 2003). The Return Islands,
Jones Islands, McClure Islands, Cross Island, and Lion Point are important for nesting common
cider. Black guillemots nest mainly on barrier islands in the western Beaufort, particularly

- Cooper Island (Divoky, Watson, & Bartonek as cited in MMS, 2003). Yellow-billed and red-
throated loons (Gotthardt as cited in MMS, 2003) nest mainly south and west of Smith Bay.
Greater white-fronfed geese are also found nesting and rearing in the major river deltas and other
coastal plain areas (Ott as cited in ADNR, 1999),

Shorebirds use a range of habitats from dry gravelly to wet tundra and littoral. Important feeding
and staging grounds for shorebirds and waterfoul include Kasegaluk Lagoon, the mouth of the
Kuk River, Peard Bay, and saltmarshes zlong the mainiand coast. These habitats are critical to
waterfowl that regularly pass through or near the Beaufort and Chukchi Seas during migration.

Major concentrations of molting waterfow] occur in several areas along the Beaufort and
Chukchi sea coasts including Simpson Lagoon, the Teshekpulk Lalke Special Area, Peard Bay,
Kasegaluk Lagoon, and Ledyard Bay from lafe June through August. Postmolting and
broodrearing brant use various coastal habitats such as sloughs and tidal flats from early July
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through Angust (MMS, 2003). Snow goose broodrearing occurs in Foggy Island Bay and
surrounding river deltas (Johnson as cited in MMS, 2003). . Oldsquaws molt in Simpson and
other Beaufort lagoons and bays beginning in mid-Tuly (MMS, 2003). Ledyard Bay serves as an
important staging and molting area for eiders. It is perhaps the most important feeding habitat in
the Chukchi Sea region for eiders and many other species as well (Truett, 1984b),

4.6.5. Lffects Analysis

Seasonal distribution of birds in the region determines their vulnerability to potentially adverse
factors associated to a large extent with oil and gas exploration, Discharges from drilling
operations during exploration typically disperse rapidly in the surrounding water, although some
may be deposited on the bottom near drill sites. Because bottom-feeding sea ducks and
guillemots oceur in dispersed flocks, relatively few are expected to occur in or rely specifically
on prey potentially affected or buried at the projected drill sites under this general permit.
Additionally, drill structures are likely to be quite dispersed (MMS, 2003). Thus, discharges are
not likely to cause significant effects either through direct contact with birds or by affecting prey
availability as a result of the authorized discharges. In addition, there is likely sufficient time
between discharges at individual sites for regional bird populations to recover from the minor
effects that may result at each site.

4.7. THREATENED AND ENDANGERED SPECIES

The Endangered Species Act (BSA) requires federal agencies to consult with the U. S. Fish and
Wildlife Service (USFWS) and the National Marine Fisheries Service (NOAA Fisheries) if the
federal agency’s actions could beneficially or adversely affect any threatened and endangered
species or their critical habitat. In this case, the federal agency is the USEPA, and the
discretionary action is the reissuance of the NPDES permit. The action evaluated in this
evaluation could affect species under the jurisdiction of both the USFWS and NOAA Tisheries,
This evaluation identifies the endangered, threatencd, and proposcd species and critical habitat in
the project area and assesses potential effects to these species that may result from the discharge
authorized in the proposed final NPDES permit. .

The federal action under discussion in this document is the discharge of the waste streams listed
in the general NPDES permits to the Beaufort and Chukchi Seas, and Hope and Norton Basins,
The primary waste streams considered in this evaluation are drilling muds and cuttings, which
are of concern due to the large volumes discharged and the potentially toxic components of
drilling muds (e.g., metals). Other minor pollutant souirces which are potentially of concern and
were considered in this evaluation are: deck drainage, sanitary waste, domestic waste, and test
fluids. A more complete discussion of these waste streams can be found in Section 2.0,
Additional permitted waste streams were not considered in this evaluation because the volumes
discharged are very small relative to the primary waste stroams.

There are three avian species, six cetacean speoios, and one pinnipeds species that live or spend a
significant portion of their lives in the Area of Coverage. A summary of these species status is
provided in Table 4-6. Table 4-7 indicates which species have critical habitat designations. The
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remaining sections of this chapter will discuss the abundance, distribution, diet, critical habitat,
and effects for listed species occurring in the Area of Coverage.

4,7.1, Short-tailed Albatross

The short-tailed albatross {s listed by the USFWS as Endangered under the ESA. throughout its
range.

4.7.1.1. Geographic Boundaries and Distribution

The short-tailed albatross once ranged throughout most of the Naorth Pacific Ocean and Bering
Sea with known nesting colonies on several islands within the territorial waters of Japan and
Taiwan, However, its numbers were reduced from more than a million birds to as few as 40 or
50 in 1940. Since that time, a slow recovery has brought the number of short-tailed albatross to
about 1200 birds and the numbers are increasing (USFWS, 2001). Other undocumented nesting
colonies may also have existed in areas under U.S. jurisdiction on Midway Atoll and in the
Aleutian Islands; however, the evidence for breeding on the Alaskan Aleutian Islands is based on
scant evidence and is considered highly unlikely (USFWS 2000a),

Currently, breeding colonies are limited to the two Japanese Islands of Torishima and Minami-
kojima (USFWS 2000a). The marine range within U,S, territorial waters includes Alaska’s
coastal shelf break areas and the marine waters of Hawaii for foraging, The extent to which the
birds use open ocean areas of the Gulf of Alaska, North Pacific Ocean, and Bering Sea is
unknown (USFWS 2000a). Observations by the USFWS (Terry Antrobus, Anchorage, personal
communication cited in USFWS 2000a) suggest that short-tailed albatross frequent nearshore
and coastal waters, with “many” birds being sighted within 10 km (6 mi) of shore, and fewer
birds (“several”) observed within 5 km (3 mi) of shore. The short-tailed albatross would only be
present within the Arca of Coverage for feeding,

4,7.1.2, Life History

The albatross is a pelagic, or open-ocean, species that live from forty to sixty years. They can
stay out at sea for as long as five years before returning to the same island on which they were
born. Currently, breeding colonies are limited to the two Japanese Islands of Torishima and
Minami-kojima (USFWS 2000a). Birds arrive at the Torishima breeding colony in October and
initiate breeding and egg-laying, which continue through late Novernber. The chicks hatch in late
December and January and are close to being full grown by late May or early June at which time
the adults begin fo abandon the breeding colony and return to sea. The chicks fledge after the
departure of the breeding adults and depart the colony by mid-July. Non-breeders and failed
breeders disperse from the breeding colony in late winter through spring (USFWS 2000a). The
specific geographical and seasonal distribution patterns of the birds once they depart from the
breeding colony are not well understood. The birds are reported to be long-lived and slow to
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mature, with an average age at first breeding of 6 years old (USFWS 2000a). The diet of the
short-tailed albatross includes flying fish eggs, crustaceans, shrimp, and squid.

4,7.1.3. Critical Habitat

No critical habitat has been designated for short-tailed albatross. The USFWS has determined
that the desipnation of critical habitat for this species is not prudent because it would “not be
beneficial to the species” (65 FR 46643, Tuly 31, 2000), USFWS concluded that designation of
critical habitat for potential and actual breeding areas within United States’ areas of jurisdiction
on the Midway Atoll National Wildlife Refuge would be not provide additional benefit or
protection over that conferred through the jeopardy standard of Section 7 of the ESA. With
regard to the designation of critical habitat for foraging in the waters of United States, USFWS
concluded there is no information available to support a conclusion that any specific marine
habitat areas are uniquely important {(USFWS 2000a).

4.7.14. Population Trends and Risks

The total population of short-tailed albatross was estimated to be 1,200 birds in 2000 (USFWS
2000a). Demographic information provided by USFWS (2000a) indicates that the breeding
population on the island of Torishima is growing at a “fairly rapid rate,” with an annual
population growth rate of 7,8 percent. No information is available for the other breeding colony
on the island of Minami-kojima,
The short-tailed albatross population is considered to be at risk due to the following factors
(USFWS 2000a):
» The primary breeding colony on Torishima Tsland is at risk due to the potential for
habitat destruction from volcanic eruptions on the island and the destruction of
nesting habitat and birds by frequent mud slides and erosion caused by monsoon
rains,

» Direct harvest of birds at the breeding colonies in Japan at the beginning of the 20th
century dramatically reduced the numbers of birds. Harvesting continued until the
early 1930s. By 1949, there were no short-tailed albatross breeding at any of the
historically known breeding sites, and the species was thought to be extinct.

+ The world population is vulnerable to the effects of disease because of the small
population size and extremely limited number of breeding sites,

+ Oil spills are considered to pose a potential threat to the species’ conservation and
recovery due to damage related to oil contamination, which could cause physiological
problems from petroleum toxicity and by interfering with the bird’s ability to
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thermoregulate. An oil spill in an area where a large number of birds were rafting,
such as near breeding colonies, could significantly affect the population

» Consumption of plastics at sea may be a factor affecting the species’ conservation
and recovery. Plastics can cause injury or mortality due to internal damage following
. ingestion, reduction in ingestion volumes, or dehydration.

« Mortality incidental to longline fishing in the North Pacific and Bering Sea. ESA
consultations have determined that Alaskan groundfish and halibut fisheries are likely
to adversely affect short-tailed albatrosses, but are not likely to result in an
appreciable reduction in the likelihood of survival and recovery of the species.

4,7.1.5. Effects Analysis

Endangered or threatened species may be adversely impacted by exploratory oil and gas
operations either directly, by the discharged muds and cuttings and other permitted discharges, or
indirectly, via impacts to their habitat and food supply (e.g., bicaccumulation of metals from
discharge of muds and cuttings). The potential adverse effects of drilling muds and cuttings
discharges are of primary concern due to the large volume discharged and the presence of
potentially toxic components (e.g., metals) in the discharged muds. Events serious enough to
cause a decline in population abundance, with respect to permitted discharges, include the
following:

¢ Discharged muds and cuttings were ingested directly;

+ Consumption of prey contaminated by drilling muds in numbers sufficient to cause
lethality or a decline in reproductive fitness; and

¢ Decline in prey populations due to toxic effects of discharged muds and cuttings,

Seasonal distribution of the spectacled eiders determines their vulnerability to potentially adverse
factors associated with oil and gas exploration. The primary breeding habitat for short-tailed
albatross is currently located on Torishima Island in Japan. Short-tailed albatross may spend
brief amounts of time near Arctic oil and gas exploration terminals for feeding. Discharges from
drilling operations during exploration typically disperse rapidly in the surrounding water,
although some may be deposited on the bottom near drill sites. The discharges from oil and gas
exploration areas in Beaufort Sea and Chukehi Sea may only affect a small area of this species
feeding habitat, It is unlikely that exploration operations in the Area of Coverage will occur
where the shori-tailed albatross is found, therefore, it is unlikely that there will be any direct
effects to these birds or indirect effects from contamination or loss of prey.

The EPA has determined that the issuance of this permit may affect but is not likely to
adversely affect the short-tailed albatross in the vicinity of the Arctic oil and gas exploration,

4,7.2, Spectacled Eider
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Spectacled eiders are listed by the USFWS as threatened under ESA throughout its range in the
United States and Russia.

4.7.2.1. Geographic Boundaries and Distribution

Spectacled eiders are diving ducks that spend most of the year in marine waters, Historically,
spectacled eiders nested in the spring along much of the coast of Alaska, from the Nushagak
Peninsula in the southwest, north to Barrow, and east nearly to the Canadian border. They also
nested along nuch of the arctic coast of Russia. Today, two primary nesting grounds remain in
Alaska; the central coast of the Yukon-Kuskokwim Delta, and the arctlc coastal plain, A few
pairs nest on St, Lawrence Island as well,

Between the 1970°s and 1990°s, the breeding population on the Yukon-Kuskokwim Delta
declined by over 96 percent, and only about 4,000 pairs nest there today. An estimated 7,371
spectacled eiders (about 2 percent of the world population) seasonally occupy the arctic coastal
plain (MMS, 2003) each summer, Breeding densities decrease from west to east (MMS, 2002),
Population trends for spectacled eider on the arctic coastal plain are unclear, and survey data may
reflect timing of surveys rather than actual densities (MMS, 2002},

Important late summer and fall molting areas in Alaska have been identified in eastern Norton
Sound and Ledyard Bay. As many as 4,000 molting individuals have been observed at one time
{(MMS, 2002). Molting flocks gather in relatively shallow coastal water, usually less than 36 m
{120 ft) deep. Males leave the breeding grounds as incubation begins, usually around mid-June,
and begin a molt migration, stopping in bays and lagoons to molt and stage for fall migration.
Females whose nests failed leave the nesting area to molt at sea by mid-August. Breeding
females and their young remain on the nesting grounds until early September, While moving
between nesting and molting areas, spectacled eiders travel along the coast up to 50 km (31 mi)

" offshore,

Wintering flocks of spoctacled eiders, possibly the entire population, have been observed in the
Bering Sea between St. Lawrence and St. Matthew islands. Winter surveys in the Bering Sea,
which includes non-breeding birds, indicate a worldwide population of about 360,000 birds
{(USFWS, 2001). During the winter months, they move far offshore to waters up to 65 m (213 ft)
deep, where they sometimes gather in dense flocks in openings of nearly continuous sea ice.

4.7.2.2, Life History

Spectacled eiders feed on bottom-dwelling molluscs and crostaceans in marine waters and
aquatic insects, crustaceans, and vegetation while nesting,

4.7.2.3, Critical Habitat
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The USFWS has designated critical habitat (molting areas) for spectacled eider, which includes
four areas: the Yukon-Ruskokwim delta and adjacent marine waters, Norton Sound, Ledyard
Bay, and Bering Sea between St. Lawrence and St. Matthew Islands. Spectacled eiders nest in
wetland habitats, Ponds with emergent vegetation appear to be important brood-rearing habitat
for specincled eiders (MMS, 2002). Important molting and staging areas include Harrison Bay,
Peard Bay, Kasegaluk Lagoon, Ledyard Bay, and eastern Norton Sound (MMS 2002).

47.24. Effects Analysis

Endangered or threatened species may be adversely impacted by exploratory oil and gas
operations either directly, by the discharged muds and cuttings and other permitted discharges, or
indirectly, via impacts to their habitat and food supply (e.g., bioaccumulation of metals from
discharge of muds and cuttings). The pofential adverse effects of drilling muds and cuttings
discharges arc of primary concern due to the large volume discharged and the presence of
potentially toxic components (e.g., metals) in the discharged muds. Events serious encugh to
cause a decline in population abundance, with respect to permitted discharges, include the
following:

¢ Discharged muds and cuttings were ingested directly;

¢ Consumption of prey contaminated by drilling muds in numbers sufficient to cause
lethality or a decline in reproductive fitness; and

e Decline in prey populations due to toxic effects of discharged muds and cuttings,

Seasonal distribution of the spectacled eiders determines their vulnerability fo potentially adverse
factors associated with il and gas exploration. Discharges from drilling operations during
exploration typically disperse rapidly in the surrounding water, although some may be deposited
on the bottom near drill sites. Because the little available survey data from the Beaufort Sea area
suggest that eiders apparently occur in low numbers and as dispersed flocks after breeding,
although flocks may occur more frequently in some local area such as Harrison Bay, relatively
few individuals are expected to occur in most local drill-site areas or rely specifically on prey
affected or buried in such areas. Additionally, drilling structures are expected to be quite
dispersed throughout the area of coverage (MMS, 2003). Thus, discharges are not likely to cause
significant effects either through direct contact with birds or by affecting prey availability as a
result of the discharges authorized by the general permit, The minor effects that may result from
individual dischargers are not likely to substantially elevate the current nonsignificant rate of
decline.

No direct impact from the discharge of exploratory oil and gas drilling muds and cuttings are
expected on the spectacled eiders. The eiders may be indirectly affected from impacts of the
discharge/effluent to their foed supply, primarily mollusks and crustaceans. Any adverse impact
on the prey species of cither eider species would be negligible because most exploratory drilling
sites would be in waters too shallow for allowable discharges of drilling muds and cuttings.
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Peeding habitats for the endangered or threatened bird species are probably not found at
permanent locations. Also, feeding by these bird species typically occurs close to shore, in water
depths where discharges are typically restricted. Available information suggests that permitted
discharges from oil and gas drilling and other associated activities are nnlikely to destroy or
adversely modify habitats critical to either eider species.

The EPA has determined that the issuance of this permit may affect but is not likely to
adversely affect the spectacled eider and is not likely to adversely modify their critical
habitat in the vicinity of the discharge,

4.7.3. Steller’s Eider

The Alaskan breeding population of Steller’s eiders is listed by the USFWS as threatened under
the ESA.

4.7.3.1.
4.7.3.1. Geographical Boundaries and Distribution

Steller’s eiders are diving ducks that nest in the terrestrial environment, but spend most of the
year in shallow, near-shore marine waters. They breed in northern Russia and Alaska, The
Alaskan breeding population nests primarily on the Arctic Coastal Plain (northern population),
although a very small subpopulation remaing on the Yukon-Kuskokwim Delta (western
population), Historically, the northern population occurted from Wainwright east to near the
Alaska-Canada border and the western population occurred on the Yukon-Kuskokwim Delta and
at other western Alaska sites, including the Seward Peninsula, St. Lawrence Island, and possibly
the eastern Aleutian Islands and Alaska Peninsula.. The historical abundance and distribution of
the western population is not known, but by the 1960s or 70s, the species had become extremely
tare on the Yukon-Kuskokwim Delta. No nests were.found in this area from 1975-1993 and
seven nests were found from 1994-2002. Evidence of nesting Steller’s eidets has not been
reported on the Seward Peninsula since the late 1800’s or on St. Lawrence Island since 1954,

Steller’s eiders in Alaska nest on tundra adjacent to small ponds or within drained lake basins,
generally noar the coast but ranging at least as far as 90 km (56 mi) inland. Current primary
nesting range in Alaska consists of a portion of the central arctic coastal plain between
Wainwright and Prudhoe Bay, primarily near Barrow. Steller’s eiders have been seen mainly in
the northern half of the National Petroleum Reserve-Alaska and on private land near Barrow.
The majority of the sightings in the last decade have occurred east of Point Lay, west of Nuigsut
on the Colville River, and within 90 km (56 mi) of the coast. While they occur over a vast area,
the density is much greater near Barrow, which is the core of the Steller’s eider’s breeding range.
The mumber of pairs nesting on Alaska’s arctic coastal plain is very roughly estimated at 1,000,
Approximately 4,000 pairs of Steller’s eiders may have nested on the Yukon-Kuskokwim Delta
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prior to the 1960’s. Recently, only a few pairs have been found breeding in this area (MMS,
2002).

After breeding, Steller’s eiders move to marine waters where they undergo a complete molt.
During the autumn molt, winter, and spring migration, the Alaska-breeding population
intermixes with the larger Russian-Pacific population in the marine waters of southwest Alaska.
Concentrations of molting Steller’s eiders have been observed near Bering Sea islands, and in
bays and estuaries from southwest Alaska to the northern shore of the Alaska Peninsula. Kessel
(as cited in MMS, 2002) noted that eiders typically move through the Bering Strait befween mid-
May and early June. Steller’s eiders gather in staging areas before beginning their spring
migration. Biologists estimate that the world population of Steller’s eiders is around 220,000

birds, the majority of which nest in Russia. Overall, the worldwide population of Steller’s eiders [ Formatted: Indent: Left: 042",
may have decreased by as much as 50% over the last 30 years. .o | Hanglng: 1", Tabs: 1.42", List tab +
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Life History

Steller’s eider nest on tundra adjacent to small ponds or drained basing in locations generally
near the coast, but ranging at least as far as 90 km (56 mi) inland (USFWS 2002). Young hatch
in late June and feed in wetland habitat on aquatic insects and plants until they are capable of
flight in about 40 days. After breeding, Steller’s eiders move to marine waters where they molt
from late July to late October, After molting most birds disperse to winter in shallow, sheltered
waters along the south side of the Alaska Peninsula, Kodiak island, and as far east as Cook Inlet
(USFWS 2002). While in matine waters, Steller’s eider forage on marine invertebrates such as
mollusks and crustaceans. -
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4,752, ..Critical Habitat

The designated critical habitat for the Steller’s eider includes five units located along the Bering
Sea and notth side of the Alaskan Peninsula. These areas are the Delta, Kuskokwim Shoals, Seal
Islands, Nelson Lagoon, and Izembek Lagoon (USFWS 2001). Within these areas, the primary
habitat components that are essential include areas to fulfill the biological needs of feeding,
roosting, molting, and wintering. Important habitats include the vegetated intertidal zone and
marine waters up to 9 m (30 ft) and the underlying substrate and benthic community, associated
invertebrate fauna, and where present, eelgrass beds and associated biota (USFWS 2001).

The region surrounding Barrow has been identified as being important to the survival and
recovery of the Alaska-breeding population, { Formatted: Bullets and Numbering )
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4.7.3.3. Population Trends and Risks
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Determining the population trends for Steller’s eider is difficult (USFWS 2000b), Counts conducted in
1992 indicated that at least 138,000 birds wintered in southwest Alaska; although the proportion
belonging to the Alaska-breeding population versus these from Russian-breeding populations is uncertain
(USFWS 2002), It does appear that the breeding range in Alaska has substantially contracted, with the
species disappearing from much of its historical range in western Alaska (USFWS 2000b), The size of the
breeding population on the Alaskan North Slope varies congiderably among years, and it is not known
whether the population is currently declining, stable, or improving (USFWS 20000b).
The Alaska-breeding population of the Steller’s eider is considered to be at risk due to the following
factors; destruction or modification of habitat is not thought to have played a major role in the decline of
the Steller’s eider (USFWS 2002):
+ Exposure to lead thought to result primarily from the ingestion of spent lead shot when
foraging may pose a significant health risk to Steller’s eiders.

» Although there is no information to suggest that disease contributed to the decline of
Steller’s eiders, recent sampling suggests that Steller’s eiders and other sea ducks in Alaska
may have significant exposure rates to a virus in the family Adenoviridae (USFWS 2002).

+ Changes in predation pressure in breeding areas are hypothesized as the reason for the near
disappearance of birds on the Y-K Delta, Recent studies within the primary breeding area on
the North Slope near Barrow suggest that nest success is very poor and predation is thought
to be the primary factor.

* Although hunting of Steller’s eider is prohibited under the Migratory Bird Treaty Act, some
intentional or unintentional shooting occurs,

* The Steller’s eider Recover Plan (USFWS 2002) suggests that other unidentified factors
may also have played a role in the decline of this species. The authors of this plan note that
more information is needed to assess the natural or anthropogenic factors that may be
affecting this species.

4734, Effects Analysis

Endangered or threatened species may be adversely impacted by exploratory oil and gas
operations cither directly, by the discharged muds and cuttings and other permitted discharges, or
indirectly, via impacts to their habitat and food supply (e.g., bicaccumulation of metals from
discharge of muds and cuttings). The potential adverse effects of drilling muds and cuttings
discharges are of primary concern due to the large volume discharged and the presence of
potentially toxic components {e.g., metals) in the discharged muds. Events serious enough to
cause a decline in population abundance, with respect to permitted discharges, include the
following:

Discharged muds and cuttings were ingested directly;
Consumption of prey contaminated by drilling muds in numbers sufficient to cause
lethality or a decline in reproductive fitness; and

» Decline in prey populations due to toxic effects of discharged muds and cuttings.

+
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Seasonal distribution of the Steller’s eiders determines their vulnerability to potentially adverse
factors associated with oil and gas exploration. Discharges from drilling operations during
exploration typically disperse rapidly in the surrounding water, although some may be deposited
on the bottom near drill sites. Because the Hitle available survey data from the Beaufort Sea area
suggest that eiders apparently occur in low numbers and as dispersed flocks after breeding,
although flocks may occur more frequently in some local area such as Hatrison Bay, relatively
few individuals are expected to occur in most local drill-site areas or rely specifically on prey
affected or buried in such areas. Additionally, drilling structures are expected to be quite
dispersed throughout the area of coverage (MMS, 2003). Thus, discharges are not likely to cause
significant effects either through direct contact with birds or by affecting prey availability as a
result of the discharges authorized by the general permit, The minor effects that may result from
individual dischargers are not likely to substantially elevate the current nonsignificant rate of
decline,

No direct impact from the discharge of exploratory oil and gas drilling muds and cuttings are
expected on the Steller’s eiders, The eiders may be indirectly affected from impacts of the
discharge/effluent to their food supply, primarily mollusks and crustaceans. Any adverse impact
on the prey species of either eider species would be negligible because most exploratory drilling
sites would be in waters too shallow for allowable discharges of drilling muds and cuttings.

Feeding habitats for the endangered or-threatened bird species are probably net found at
permanent locations. Also, feeding by these bird species typically occurs close to shore, in water
depths where discharges are typically restricted. Available information suggests that permitted
discharges from oil and gas drilling and other associated activities are unlikely to destroy or
adversely modify habitats critical to either eider species.

The EPA has determined that the issuance of this permit may affect but is not likely to
adversely affect the Steller’s cider and is not likely to adversely modify their eritical habitat
in the vicinity of the discharge.

4,7.4. Blue Whale (North Pacific Stock)

The North Pacific stock of blue whales is listed by the NOAA Fisheries as endangered under
ESA throughout its range.

4.74.1, Geographic Boundaries and Distribution

Blue whales are found in all of the world’s oceans from the Arctic to the Antarctic. In the North
Pacific, they rarely enter the Bering Sea and are only seldom seen as far north as the Chukcehi
Sea (ADFG 1994a). In the eastern North Pacific, they winter off southern and Baja California;
during the spring and surmmmer they are found from central California northward through the Gulf
of Alaska. Historical areas of concentration in Alaska include the eastern Gulf of Alaska and the
eastern and far wesfern Aleutians (ADFG 1994a). Blue whales are believed to migrate away
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from coastlines and feed preferentially in deeper offshore waters (Gregr and Trites 2001;
Mizroch et al. 1984). They are seldom seen in nearshore Alaska waters (ADFG 1994a).

Blue whales migrate to tropical-to-temperate waters during winter months to mate and give birth
to calves, They can feed throughout their range, in polar, temperate, or even tropical ‘waters,
This species is rarely seen near the coast, except in polar regions when it follows the retreating
ice-edge. This in turn can cause entrapiment by ice as the weather changes. Blue whales are
usually found either in pairs (as in mother and calf) of as a solitary animal, However, this species
has been found to congregate on the feeding grounds, and do riot, as a rule, dive deeply
{maximum 200 m).

4,7.4.2. Life History

The blue whale is largest baleen whale, The lifespan of a blue whale is estimated to be 80 years,
Blue whales are estimated to reach sexual maturity between 5 and 10 years of age, and may live
as long as 70 to 80 years (Environment Canada 2004b). Upon reaching sexual maturity, females
bear a single calf every two to three years (ADFG 1994a). Like many other species of baleen
whales, blue whales migrate from low-latitude wintering areas to high-latitude sommer feeding
grounds,

Blue whales appear to practice more selective behavior in feeding than other rorquals (those
baleen whales that posses external throat grooves that expand during gulp-feeding) and
specialize in plankton feeding, particularly swarming euphausids (krill) in the Antarctic, In the
North Pacific, the species Euphausia pacifica and Thysanoessa spinifera are the main foods of
blue whales (ADFG 1994a). Since euphausiids are also the primary food for other whales in the
Area of Coverage, the blue whale is in direct competition with these species for food.

4.7.4.3. Critical Areas or Habitats
Critical habitat has not been established for this species within the Area of Coverage.
4,744, Population Trends and Risks

The pre-whaling abundance of blue whales in the North Pacific has been estimated at 4,900 to
6,000
animals and is now estimated at 1,200 to 1,700 animals (ADFG 1994a). There have been very
few sighting of blue whales in Alaskan waters, The first confirmed blue whale sighting in 30
years was observed by NOAA scientists on July 15, 2004, 100 nautical miles southeast of Prince
William Sound (Jéling 2004). '
The North Pacific blue whale is considered to be at risk due to the follo