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APPENDIX A: NATIONAL MARINE FISHERIES SERVICE IHAs

UNITED STATES DEPARTMENT OF COMMERCE
National Oceanic and Atmospheric A:Irnlnistr-anlan
NATIONAL MARINE FISHERIES SERVICE "
Silver Spring, MD 20210

Ms. Susan Childs

Manager, Regulatory Affairs Coordmator,
Alaska

‘Shell Exploration and Production Company

3601 C Street, Suite 1334

Anchorage, AK 99503

AUG 1 9°2009

Dear Ms. Childs:

Enclosed is an Incidental Harassment Authorization (IHA) issued to Shell Offshore, Inc.
and Shell Gulf of Mexico Inc., a legal entity of Shell Exploration and Production ’
Company, pursuant to Section 101(a)(5)(D) of the Marine Mammal Protection Act (16
U.S.C. 1361 et seq.), to take, by Level B harassment only, marine mammals incidental to
conducting an open-water marine survey program in the Chukchi Sea, Alaska, during
2009-2010. Shell is required to comply with the conditions contained in the [HA. In
addition, Shell must cooperate with any Federal, state, or local agency monitoring the
impacts of your activities, and submit a draft report to the National Marine Fisheries
Service’s (NMFS) Office of Protected Resources, within 90 days after completion of the
work authorized herein. Along with other mitigation measures to be incorporated, the
IHA requires monitoring for the presence and behavior of marine mammals.

NMEFS provided you with copies of the comment letters submitted during the 30-day
public comment period on your MMPA application and NMFS’ proposed IHA notice.
Many of the comments were specific to the application itself. NMFS recommends that
Shell consider these comments when submitting future MMPA authorization
applications.

If you have any questions concerning the THA or its requirements, please contact
Candace Nachman, Office of Protected Resources, NMFS, at (301) 713-2289 ext. 156.

7%~

mes H Lecky, D1recior
Office of Protected Resources

Sincerely,

Enclosure

e
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) flﬁ%ﬁ%‘ UNITED STATES ﬂEPAH_TMEN'I" OF COMMERCE
i = National Oceanic and Atmospheric Administration’
% j NATIONAL MARINE FISHERIES SERVICE
hares oF Silver Spring, MD 20810

Incidental Harassment Authorization:

“Shell Offshore Inc. and Shell Gulf of Mexico Inc. (Shell), 3601 C Street, Suite 1314,
Anchorage, Alaska, 99503, are hereby authorized under section 101(a)(5)(D) of the
Marine Mammal Protection Act (16 U.S.C.'1371(a)(5)(D)) and 50 CFR 216.107 to take,
by Level B harassment only, small numbers of marine mammals incidental to conducting
an open-water marine survey program in the Chukchi Sea in Arctic Ocean waters under
the jurisdiction of the United.States, contingent upon the following conditions:

1. This Authorization is valid from August 19, 2009, through Aﬁgust 18, 2010.

2. This Authorization is valid only for activities (including support vessels and
aircraft) associated with the R/V Mt. Mitchell (or equivalent vessel) site clearance and
shallow hazards surveys in the Minerals Management Service’s Lease Sale 193 located in
the Chukchi Sea. The specific areas where Shell’s shallow hazard and site clearance
surveys:would occur are located approximately 113 km (70 mi) off the Alaska coast,
generally west from the village of Wainwright in the Chukchi Sea.

3. (a). The species authorized for incidental harassment takings are: beluga
whales (Delphinapterus leucas); killer whales (Orcinus orca); harbor porpoise
(Phocoena phocoena), bowhead whales (Balaena mysticetus); gray whales (Eschrichtius
robustus); minke whales (Balaenoptera acutorostrata); fin whales (Balaenoptera
physalus); humpback whales (Megaptera novaeangliae); bearded seals (Erignathus
barbatus); spotted seals (Phoca largha); ringed seals (Phoca hispida); and ribbon seals
(Histriophoca fascmra)

(b). The authorization for taking by harassment is limited to vessel noise
and to the following acoustic sources (or sources with comparable frequency and
intensity) without an amendment to this Authorization:

(i). Dual frequency subbottom profiler (2-7 kHz or 8-23 kHz);
(ii). Single beam Echo Sounder (33-210 kHz);
(iii). Multi-beam Echo Sounder (200 kHz);
(iv). High resolution multi-channel 2D system, consisting of 40 in’
(4 x 10) airgun array (0-150 Hz);
" (v). Shallow subbottom profiler (1-12 kHz); and
(vi). Medium penetration subbottom profiler (400-800 Hz).

(c). The taking of any marine mammal in a manner prohibited under this

Authorization must be reported within 24 hours of the taking to the Alaska Regional
Administrator (907-586-7221) or his designee in Anchorage (907-271-3023), National

@ Printed on Recycled Paper ' g "’Ma j
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Marine Fisheries Service (NMFS) and the Chief of the Permits, Conservation and
Education Division, Office of Protected Resources, NMFES, at (301) 713-2289, ext. 11(]
or his designee (301-713-2289 ext. 156).

4. The holder of this Authorization is required to cooperate with NMFS and any
other Federal, state or local agency with authority to monitor the impacts of the activity
on marine animals. The holder must notify the Chief of the Permits, Conservation and
Education Division, Office of Protected Resources; at least 48 hours prior to the start of
collecting seismic data (unless constrained by the date of issuance of this Authorization
in which case notification shall be made as soon as possible).

5. Prohibitions

(a). The taking, by incidental harassment only, is limited to the species
listed under condition 3(a) above. The taking by Level A harassment, injury or death of
these species or the taking by harassment, injury or death of any other species of marine
mammal is prohibited and may result in the modification, suspension, or revocation of
this Authorization,

(b). The taking of any marine mammal is prohibited whenever the required
source vessel marine mammal observers (MMOs), required by condition 7(a)(i), are not
onboard in conformance with condition 7(a)(i) of this Authorization or the passive
acoustic monitoring program described in condition 8 is not fully implemented.

{c.) The taking of any marnne mammals by seismic sounds when the
seismic vessel is within 15 miles of another operating seismic vessel, which is being used
for a separate aperation, is prohibited.

6. Mitigation

(a.) General Mitigation: The holder of this Authorization is required to:

(i). Avoid concentrations or groups of whales by all vessels under
the direction of Shell. Operators. of support vessels should, at all times, conduct their
activities al the maximum distance possible from such concentrations of whales.

(i1). Reduce vessel speed when within 300 yards of whales and
those vessels capable of steering around such groups should do so. Vessels may not be
operated in such a way as to separate members of a group of whales from other members
of the group.

(i1i). Avoid multiple changes in direction and speed when within
300 yards of whales. In addition, operators should check the waters immediately
adjacent to a vessel to ensure that no whales will be injured when the vessel's propellers
{or screws) are engaged,
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: (w) Not: operate support vessels (mcludmg small boats) to the I
- extent that they are bemg used at a speed that would make co]hslons w1th whales hkely X

: ~(v). When weather condltlons reqmre such as. when v151b1hty
N drops adjust vessel speed aceordmgly to aveld the hkehhoed of injury to whales

P - (vi). Ful]y 1mp]ement the following measures, cons1stent with the
'2009 Conﬂlct Avoidance Agreement, in order to avoid having an unmiti gable adverse -
1mpact on the avallablllty of marine mammal spec1es or stocks for takmg for subsistence

‘uses:

; (A). For the purposes of reducm g or eliminating conflicts
between subsistence whaling activities and: Shell’s survey program, the holder of this
Authorization will participate with other operators in the Communication Center (Com-
Center) Program that is currently operating in the Chukchi Sea by Inupiat operators. The
Com- Centers will be operated 24 hours/day during the 2009 fall subsistence howhead

- whale hunt.

(B). Plan all vesse] roules to minimize any poten‘ual

: conﬂlct with subsistence whalmg and sealing activities. A]I vessels shall avond areas of
actwe or anticipated whaling activity.

: (©). All geophysmal actmty in the Chukchi Sea shall be
restricted from conductmg seismic survey and related work as set forth below:

i (I). Vessels should remain as far offshore as -
weather and ice conditions allow and, at all times, at least five (5) miles offshore dunng

. transit.

: ' (II). Geophysical aetlwty shall not be conducted
W|th1n 60 miles of any point on the Chukchi Sea coast.

' (D). Upon notification by a Com-Center operator of an at-
sea emergency, the holder of this Authorization shall provide such assistance as
necessary to prevent the loss of life, if condltlons allow the holder of this Aut}wnzatmn to
'safely do so.

(E). Upon request for emergency assistance made by a
subsistence whale hunting organization, or by a member of such an organization, in order
to prevent the loss of 'a whale, the holder of this Authorization shall assist towing of a
whale taken in a traditional subsistence whale hunt, 1f condmons allow the holder of this

.-Authorization to safely do so. :

.  (F). Post-season Review: Fo]lewmg completlon of 2009
Chukchi Sea geophysical activities, and prior to the 2010 Pre-Season Introduction
Meetings, the Holder of this Authorization and other Chukchi Sea Industry Participants,
(if requested by the Alaska Eskimo Whaling Commission (AEWC) or the Whaling
Captain’s Association of edch village, will host a meeting in each of the following
villages: Wainwright, Point Lay, Point Hope, and Barrow (or a joint meeting of the
whaling captains from all these villages if the whaling captains agree to a joint meeting)
to review the results of the 2009 operations and to discuss any concerns residents of those
villages might have regarding the operations. The meetings will include the

_ MMOs/Inupiat Communicators stationed on the Authorization holder’s vessels in the
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._ -Chukchl Sea The Chalrman and Executwe Dlrector ‘of the AEWC w1]] be mwted to .
=attend lhe meetmg(s)

; : (b) EISmIC Vessel Mmganon The holder of [hlS Authonzaﬂon 1s
. 'requlred to ; T A o

(1) Reduce the volume of the alrgun array dunng vessel tums
. -'whlle runmng selsmlc ‘lines to-one airgun or to a reduced number of alrguns (unless :
“seéismic data eol]ectlon will contmue dunng line turns) :

(11) Whenever a marine mammal is delected outSIde the excluswn '
~ zone radlus and based on'its position and motion relative to the ship track is likely to
- enter the safety radlus ‘calculate and implement an alternative ship speed or track orde-
'energlze the. alrgun array, as described in condition 6(b)(w)(_) be]ow R

(111) Exclusmn and Monitoring- Safetv Zones

(A). Establlsh and momtor with tramed MMOS a’
prellmlnary exclus10n zone for cetaceans surrounding the airgun array on the source
vessel where the received level would be 180 dB re 1 pPa rms. For purposes of the field
verification-test, described in condmon T(b), this radius is estlmated to be 160 m (525 ft).
from the seismic source : :

(_) Establish and monitor with: tramed observers a
prehmlnary exclusion zone for pinnipeds surrounding the airgun array on the source :
~vessel where the. recelvccl level would be 190 dB re 1 pParms. For purposes of the field .
' venﬁcatlon test described i in condition 7(b), this radius is esumated to be 50 m (164 ft)
-from the selsmlc source. : :

(C). Whenever the vessel monitoring program described in -
condition 7(a) belc:w detects an aggregatlon of 12 or more mysticete whales within an -

L acoustically verified 160-dB rms zone ahead of, or perpendicular to, the seismic véssel -

track, the holder of this Authorization must: (T) shutdown the seismic airgun array and/or

- other acoustic sources; and (IT) not proceed with powering up the airgun array until-the
lead MMO on-board confirms that no mysticete whale aggregations are likely to occur
within the 160-dB zone based upon ship course, direction and distance from last sighting
and the last aggregation sighting appropriate safety zones.- For purposes of the field '

. verification test described in condition 7(b), this radius is estimated to be 1 400 m (0.87
mi) from the seismic source. :

(D) Immediately upon completion of data’ ana]yms ofthe
field verification measurements required under condition 7(b) below, establish and
monitor the new 160- dB, 180-dB, and 190-dB marine mammal exclusion zones.
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(w) Power—down.!Shutdown :

' L (_) Immedlalely power—down the seismic alrgun array
andfor other acoustlc sources whenever any cetaceans are sighted approaching close fo--
or within the area delineated by the 180 dB re 1 pPa (rms), or pmmpeds are sighted" et

~ approaching close to or within‘the area delineated by the 190 dB re 1 pPa (rms) 1sopleth '
as established under condition 6(b)(iii) for the authorized seismic airgun array. If the _

] power-down-operation cannot reduce the received sound pressure level at the cetacean or
- pinniped-to 180:dB or 190 dB, whichever is appropriate, the holder of this-Authorization
must immediately sh_utdown the seismic -airgﬁn'a'rray andfor other acoustic sources.. el

- : (_) Not proceed with: powenn g up the seismic alrgun array i
unless the ‘marine mammal exclusmn zones described in conditions. 6(b)(iii)(A), (B), and
(C) are visible and no marine mammals are detected wnhm the appropriate:safety zones;
or until 15 minutes (for small odontocetes, pinnipeds) or a minimum of 30 minutes (for
mystlcetes) after there has been no further visual detection of the ammal(s) within'the.
safety zone and the tramed MMOs on duty are. conﬁdent lhat no marme mammals remam
“within the appropriate safety zone. -’

(_) In the, unantlclpated event that an inj ured or dead -
marine mammal is 31ghted within an area where the holder of this Authorization deployed
and utilized seismic airguns ‘within the past 24 hours, immediately shutdown the seismic
airgun array and notify the Marme Mammal Stranding Network (telephone: 1-800-853-
1964). : B,

: _ (]) In the: event that the marine mamma] has been :
determined to have been deceased for at least 72 hours, as certified by the lead MMO
onboard the source vessel; and no other marine mammals have been reported injured or -
dead during that same 72 hour period, the airgun array may be restarted (by conducting
the necessary ramp-up procedures described in condition 6(b)(v) below) upon completion

. of'a written certification, including supporting documents (e.g., photographs or other
" evidence to support the certification) by the MMO. Within 24 hours after the event
-specified herein, the holder of this Authorization must notify the designated staff person
(see 111 below) by telephone or'email of the event and ensure that the written eernf' cation
and supportmg documents are provided to the NMFS staff person. B
( I1). In the event that the marine mammal i injury -
resulted from somethmg other than seismic airgun operations (e. g., gunshot wound, polar -
bear attack), as certified by the lead MMO onboard the seismic vessel, the airgun array
may be restarted (by conducting the necessary ramp-up procedures described in condition
6(b)(v) below) upon completion of a written certification, including supportirig '
documents (e.g.; photographs or other evidence to support the certification) by the MMO..
Within 24 hours after the event specified herein, the holder of this Authorization must
notify the designated staff person (see I1I below) by telephone or email of the event and
" ensure that the written certification and supportmg documents are provided to the NMFS .
staff person. :
(lII). In the event the animal has not been dead for a
penod greater than 72 hours or the cause of the injury or death cannot be immediately
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“determined by the lead MMO the ho]der shall lmmedlate]y report the incident to elther

: the NMFS staff person de51gnated by the Director, Office of Protected Resources B
(Candace Nachman, Office of Protected Resources, NMFS, 301-713-2289 ext. 156 or

Candace. Nachmaﬂ@noaa gov) or to the staff person designated by the Alaska Regional - -

-~ Administrator (Brad Smith, A]aska Reglona] Office, NMFS 907-271-3023 or

' Brad. Smlth@noaa gov)
it (] ) The: seismic airgun array shall not be .

. _'_;restarted until NMFS is able to review the mrcumstances of the take; make
determinations as to whether modifications to the activities are. appropnate and necessary,
- and has notrﬁed the holder that activities ‘may be resumed.

(2).NMFS: approval to resume operatlons
~"‘may be given by the Director, Office of Protected Resources, NMFS, or his designee or
by. the Alaska Reglonal Admmlstrator NMEFS; or his designee. NMFS approval may be
provided in writing viaa letter or ari email or via the telephone '

(v_). Ra.mp-ug:

: (A). Conducl a 30-mmute penod of marine mammal
j observatlons by at least two trained MMOs prior to eommencmg ramp-up described in

. condition 6(b)(v)(C): (I) at the commencement of seismic operations and (II) at any time
" electrical power to the airgun array has been discontinued for a period of 10 minutes or

" more and the MMO watch has been suspended

: (B) Not commence: Tamp-up if the-complete safety radii are
not visible for at least 30 minutes prior to ramp-up in either daylight or nighttime and not
commence ramp-up at night unless the seismic source has maintained a sound source
pressure level at the source of at least 180 dB re 1 pPa rms during the interruption of

- seismic survey operations. If'a sound source of at least 180 dB re 1 pPa rms has been
maintained durmg the interruption of selsrme operations, then the:30 minute pre-ramp-up
visual survey is waived; and :

: (C). Ramp-up the alrgun arrays at no greater than. 6 dB per
5= mmute period starting with the smallest airgun in the array and then adding additional

- guns in sequence until the full array is firing, if no marine mammals are observed while

undertaking conditions 6(v)(A) and (B): (I) at the commencement of seismic operations
and (II) anytime after the'airgun array has be_en_powered down for more than 10 minutes.

3 Monitoring;: '
(a). Vessel Monitoring:

(i). The holder of this Authorization must designate biologically-
trained, on-site individuals (MMOs) to be onboard the source vessel approved in advance
by NMFS, to conduct the visual monitoring programs required under this Authorization
and to record the effects of seismic surveys and the resulting noise on marine mammals.

A-9
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There must be at least ﬁve (5) MMOs onboard the source vessel at any one time durmg
. al] seismic operahons . 2

- (11) To the extent p0551ble MMOs should be on. duty for four (4)
consecutwe hours or less; although more thian.one four-hour shift per day is acceptable.
"~ MMOs willnot work more than three (3) shifts i in a 24-hour period (i.c., 12 hours total
' Per da)') : ; ;

: (iii). Momtormg isto be conducted by the MMOS described in
; condltlon 7(a)(1) above, onboard the active.seismic. vessel, to (A) ensure that rio marine
mammals enter the appropnate safety zone whenever the seismic acousti¢ sources are on,
- and (B) to record marine mammal activity as described in ‘condition T(a)(vl} below, at
least two ‘observers must be on watch during ramp ups and the 30 minutes prior to full
ramp ups, and for as large a fraction of the other operating hours as possible. At all other
- times, at least one observer must be on active watch whenever the seismic acoustic
. sources is. oper'ating during all daytime airgun operations, during any nighttime power- -
- ups of the airguns and atnight, whenever daytime monitoring resulted in one or more
» -power—down snuallons due to marine mammal presenee

(w) At all tlmes the crew must be mstructed to keep watch for
marine mammals If any are si ghted the bridge watch-stander must immediately notify.
the MMO(s) on-watch. If a marine mammal is within or closely approaching its

- designated exclusion (safety) zone, the seismic acoustic sources must be immediately
£% powered down or shutdown (m accordance w1th condition 6(b)(1v)(_) above)

. (v). Observations by the MMOS described in condmon T(a)(i)
“above.on marine mammal presence and activity will begin a minimum of 30 minutes
prior to the estimated tlme that the seismic source is to be turned on andfor ramped -up.

: '(w) Monitoring W1ll consist of recordmg (_) the spe'CIes group
size, age/size/sex categories (if determinable), the general behavioral activity, heading (if
consistent), bearing and distance from seismic vessel; si ghtmg cue, behavioral pace, and
apparent reaction of all marine mammals seen near the seismic vessel and/or its airgun

- array (e.g., none, avoidance, approach, paralleling, etc); (B) the time, location, heading,
speed, and activity of the vessel (shootmg or not), along with sea state, visibility, cloud
cover and sun glare at (I) any time a marine mammal is sighted, (Il) at the start and end of

“each watch, and (IIT) during a watch (whenever there is a change in one or more
variable); and, (C) the identification of all vessels that are visible within 5 km of'the

' seismic vessel whenever a marine mammal is sighted, and the time observed, bearing,
distance, heading, speed and 'aetivity of the other vessel(s).

: (vii). All MMOS must be provided with and use approprlate night-
vision dewces Big Eyes, and reticulated and/or laser range finding binoculars in order to
detect marine mammals within the Exclusion Zone.
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o ! (b). Fleld Source Venﬁcatlon Using a hydrophone system the holder of
this ‘Authorization is required to conduct sound source verification tests for all seismic
sources and source vessel riot prevrously measured and at a minimum, , Teport the :

. fol lowrng results within 5 days of completing the test: '

e )., The empmcal dlstances from the airgun array and other

¥, acoustlc sources utilized durmg the effectiveness of this Authorization to broadband
received levels of 190, 1:80,:160, and 120. dB re'l pPa (rms) and the radlated sounds Vs.
dlsta.nee ﬁ'om the source vessel

12 : (11) Measurements are to be made at the begmmng of the survey
for locatlons not’ prewously modeled in the Chukch1 Sea.:

8. Research The holder of the Authonzatlon in: eooperatron with other orl

_cor'npany participants, must conduct all monitoring described in the “Marine Mammal

" Monitoring and Mitigation Plan for Site Clearance and Shallow Hazards Data
Acquisition in the Alaskan Chukchi Sea, 2009.” Research will include establishment of:
(i). an acoustic program to measure sounds produced by the source:vessel (required under
condition 7(b) above); and (ii) deployment, and later analysis of data from, bottom-
founded autonomous acoustic recorder arrays along the coast of the Chukchi Sea to
record amblent sound Ievels vocalizations of marine mammals, and received levels of
seismic operations should they be deteetable

- 9. Reporting;

, (a). Field Source Verification and the distances to the various isopleths are
to be reported to NMFS within five (5) days of completing the measurements. - In

addition to reporting the radii of specific regulatory concern, dlstanoes to other sound

isopleths down to 120 dB rms (if measurable) will be reported in 'increments of 10 dB.

(b). Seismic Vessel Monitoring Program: A draﬁ report w111 be submitted
to the Dlrector, Office of Protected Resources, NMFS, within 90 days after the end of
Shell’s 2009 survey program in the Chukchi Sea. The report will describe in detail: (i)
the operations that were conducted; (ii) the results of the acoustical measurements to
verify the safety radii; (iii) the methods, results, and interpretation pertaining to all
monitoring tasks; (iv) the results of the 2009 shipboard marine mammal monitoring; (v) a

.summary of the dates and locations of seismic operanons including summaries of power-
‘downs, shutdowns, and ramp-up delays; (vi) marine mammal sightings (species,
numbers, dates, times and locations; age/size/gender, environmental correlates, activities,
associated seismic survey activities); (vii) estimates of the amount and nature of potential
take (exposure) of marine mammals (by species) by harassment or in other ways to
industry sounds; (viii) an analysis of the effects of seismic operations (e.g., on sighting
rates, sighting distances, behaviors, movement patterns of marine mammals); (ix) an
analysis of factors influencing detectability of marine mammals; and (x) summaries on
communications with hunters and potential effects on subsistence uses.
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(c). The.draft report will be subject to review and comment by'NMFS '
Any recommendations made by NMFS must be addressed in the final report prior to
acceptance by NMFS. The draft report will be considered the final report for this activity
under this Authorization if NMFS has not provided comments and recommendations
within 90 days of receipt of the draft report.

(d). A d_raf_t comprehensive report describing the acoustic and vessel-based
monitoring programs will be prepared and submitted within 240 days of the date of this- =
Authorization. The comprehensive report will describe the methods, results, conclusions
and limitations of each of the individual data sets in detail. The report will also integrate
(to the extent possible) the studies into a broad based assessment of all industry acuwues
and their impacts on marine mammals in the Arctic Ocean during 2009.

(e). The-_dfaﬁ- cdmprehensive'repon will be subject to review and comment
by NMES, the AEWC; and the North Slope Borough Department of Wildlife -
Management. The draft comprehensive report will be accepted by NMFS as the final
comprehensive report upon incorporation of comments and recommendations. -

10. Activities related to the monitoring described in this Authorization do not
require a separate scientific research permit issued under section 104 of the Marine
Mammal Protection Act.

11. The Plan of Cooperation and that portion of any Conflict Avoidance
Agreement outlining the steps that will be taken to cooperate and communicate with the -
native communities to ensure the availability of marine mammals for sub51stencc uses,
must be implemented.

12. This Authorization may be modified, suspended or withdrawn if the holder
fails to abide by the conditions prescribed herein or if the authorized taking is having
more than a negligible impact on the species or stock of affected marine mammals, or if
there is an unmitigable adverse u'npact on the availability of such species or stocks for
subsistence uses.

13..A copy of this Authorization must be in the possession of each seismic vessel
operator taking marine mammals under the authority of this Incidental Harassment
Authorization.

14. Shell is required to comply with the Terms and Conditions of the Incidental
Take Statement corresponding to NMFS’ Biological Opinion.

%)/‘% AUG 1 9 2009

J H.Lecky < V4 Date
irector, Office of Protected Resources’
National Marine Fisheries Service
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UNITED STATES DEPARTMENT OF COMMERCE
National Oceanic and Atmospheric Administration
NATIONAL MARINE FISHERIES SERVICE

Silver Spring, MO 20810

AUG 05 2010

Susan Childs

Regulatory Affairs Manager, Alaska Venture
Shell Exploration and Production

3601 C Street, Suite 1000

Anchorage, Alaska 99503

Dear Ms, Childs:

Enclosed is an Incidental Harassment Authorization (IHA) issued toShell Offshore Inc. under the
authority of Section 101(a)(5)(D) of the Marine Mammal Protection Act (16 U.S.C. 1361 et seq.),
to take, by Level B harassment only, small numbers of beluga whales (Delphinapterus leucas);
harbor porpoise (Phocoena phocoena), bowhead whales (Balaena mysticetus); gray whales
(Eschrichtius robustus); humpback whales (Megaptera novaeangliae); bearded seals (Erignathus
barbatus); spotted seals (Phoca largha); and ringed seals (P. hispida) incidental to Shell’s marine
survey program in the Beaufort and Chukchi Sea during the 2010 open water season. The IHA is
valid from August 6, 2010 through November 30, 2010.

You are required to comply with the conditions contained in the THA. In addition, you must
cooperate with any Federal, state or local agency authorized to monitor the impacts of your

activities. If you have any questions concerning the [HA or its requirements, please contact Shane
Guan, Office of Protected Resources, NMFS, at (301) 713-2289.

Sincerely,

b 7.

es H. Lecky, Director
Office of Protected Resources

Enclosure

@ Printed on Recycled Paper
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UNITED STATES DEPARTMENT OF COMMERCE
National Doceanic and Atmospheric Administration
NATIONAL MARINE FISHERIES SERVICE

Siiver Spring, MO 20810

Incidental Harassment Authorization

Shell Offshore Inc. (Shell), 3601 C Street, Suite 1314, Anchorage, Alaska, 99503, is
hereby authorized under section 101(a)(5)(D) of the Marine Mammal Protection Act (16
U.S.C. 1371(a)(5)(D)) and 50 CFR 216.107 to take, by Level B harassment only, small
numbers of marine mammals incidental to conducting an open water marine survey
program in the Beaufort and Chukchi Seas in Arctic Ocean waters under the jurisdiction
of the United States, contingent upon the following conditions:

1. This Authorization is valid from August 6, 2010, through November 30, 2010.

2. This Authorization is valid only for activities associated with the site clearance and
shallow hazards survey, ice gouge survey, and strudel scour survey in the Beaufort Sea
and ice gouge survey in the Chukchi Sea. The specific areas where Shell’s marine
surveys will be conducted are listed below.

(a) Beaufort Sea site clearance and shallow hazards survey: Within an area north
of Thetis Island more than 3 miles (4.8 km) to approximately 20 miles (33 km)
offshore.

(b) Beaufort Sea ice gouge survey: In both State of Alaska waters including
Camden Bay, and the Federal waters of the Outer Continental Shelf (OCS) in the
Beaufort Sea near Pt. Thomson ranging from near shore to approximately 37
miles (59.5 km) offshore.

(¢) Beaufort Sea strudel scour: In State of Alaska waters in Pt. Thomson ranging
from near shore to 3 miles (4.8 km) offshore.

(d) Chukchi Sea ice gouge survey: In both State of Alaska waters and the Federal
waters of the OCS in the Chukchi Sea

3 (a) The species authorized for incidental harassment takings are: beluga whales
(Delphinapterus leucas); harbor porpoise (Phocoena phocoena), bowhead whales
(Balaena mysticetus); gray whales (Eschrichtius robustus); humpback whales
(Megaptera novaeangliae); bearded seals (Erignathus barbatus); spotted seals (Phoca
largha); and ringed seals (P. hispida).

@ Printed on Recycled Paper
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(b) The authorization for taking by harassment is limited to vessel noise and to the
following acoustic sources (or sources with comparable frequency and intensity)
without an amendment to this Authorization:

(1) Deep penetration profiler (40 in’ airgun source with 48-channel
streamer) and medium penetration profiler (40 in’ airgun source with 24-
channel streamer) (modeled source level at 217 dB re 1 pPa @ 1 m);

(i1) Dual-frequency side scan sonar (100-400 kHz or 300-600 kHz, source
level approximately 225 dB re 1 uPa @ 1 m when operated at 190 and 240
kHz);

(iii) Single beam echo sounder (high: 100-340 kHz, low: 24-50 kHz;
source levels in the range of 180-200 dB re 1 pPa @ 1 m);

(iv) Multi-beam echo sounder (240 kHz);

(v) Shallow sub-bottom profiler (2-12 kHz, source level approximately
193.8dB re 1 pPa @ 1 m at 3.5 kHz);

(vi) Dual-frequency sub-bottom profiler (2-7 kHz or 8-23 kHz, source
level up to 184.6 dBre 1 pPa @ 1 m); and

(vii) Multi-beam sounder (240 kHz) and side-scan sonar system (190-210
kHz).

(c) The taking of any marine mammal in a manner prohibited under this
Authorization must be reported within 24 hours of the taking to the Alaska
Regional Administrator (907-586-7221) or his designee in Anchorage (907-271-
3023), National Marine Fisheries Service (NMFS) and the Chief of the Permits,
Conservation and Education Division, Office of Protected Resources, NMFS, at
(301) 713-2289, ext. 110, or his designee (301-713-2289 ext. 137).

4. The holder must notify the Chief of the Permits, Conservation and Education
Division, Office of Protected Resources, at least 48 hours prior to the start of collecting
seismic data (unless constrained by the date of issuance of this Authorization in which
case notification shall be made as soon as possible).

5. Prohibitions

(a) The taking, by incidental harassment only, is limited to the species listed under
condition 3(a) above. The taking by Level A harassment, injury or death of these
species or the taking by harassment, injury or death of any other species of marine
mammal is prohibited and may result in the modification, suspension, or
revocation of this Authorization.

A-15
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(b) The taking of any marine mammal is prohibited whenever the required source
vessel marine mammal observers (MMOs), required by condition 7(a)(i), are not
-onboard in conformance with condition 7(a)(i) of this Authorization or the passive
acoustic monitoring program described in condition 8 is not fully implemented.

6. Mitigation

(a) General Mitigation: The holder of this Authorization is required to:

(i) Avoid concentrations or groups of whales by all vessels under the
direction of Shell. Operators of support vessels should, at all times,
conduct their activities at the maximum distance possible from such
concentrations of whales.

(ii) Reduce vessel speed to below 10 knots when within 300 yards (274 m)
of whales and those vessels capable of steering around such groups should
do so. Vessels may not be operated in such a way as to separate members
of a group of whales from other members of the group.

(ii1) Avoid multiple changes in direction and speed when within 300 yards
(274 m) of whales. In addition, operators should check the waters
immediately adjacent to a vessel to ensure that no whales will be injured
when the vessel’s propellers (or screws) are engaged.

(iv) When weather conditions require, such as when visibility drops, adjust
vessel speed accordingly to avoid the likelihood of injury to whales.

(vi) Fully implement the following measures, consistent with the 2010
Plan of Cooperation (POC), in order to avoid having an unmitigable
adverse impact on the availability of marine mammal species or stocks for
taking for subsistence uses:

(A) For the purposes of reducing or eliminating conflicts between
subsistence whaling activities and Shell’s survey program, the
holder of this Authorization will participate with other operators in
the Communication and Call Centers (Com-Center) Program. The
Com-Centers will be operated 24 hours/day during the 2010 fall
subsistence bowhead whale hunt.

(B) Source vessels shall transit through the Chukchi Sea along a
route that lies offshore of the polynya zone. In the event the transit
outside of the polynya zone results in Shell having to move away
from ice, the source vessel may enter into the polynya zone. Ifitis
necessary to move into the polynya zone, Shell shall notify the
local communities of the change in the transit route through the
Com-Centers.
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(C) Shell shall implement the Communication Plan before
initiating the 2010 program to coordinate activities with local
subsistence users as well as Village Whaling Associations in order
to minimize the risk of interfering with subsistence hunting
activities, and keep current as to the timing and status of the
bowhead whale migration, as well as the timing and status of other
subsistence hunts. The Communication Plan shall include
procedures for coordination with Com-Centers to be located in
coastal villages along the Beaufort and Chukchi Seas during
Shell’s program in 2010.

(D) Shell shall employ local Subsistence Advisors from the
Beaufort and Chukchi Sea villages to provide consultation and
guidance regarding the whale migration and subsistence hunt. The
subsistence advisor will use local knowledge (Traditional
Knowledge) to gather data on subsistence lifestyle within the
community and advise as to ways to minimize and mitigate
potential impacts to subsistence resources during program
activities. Responsibilities include reporting any subsistence
concermns or conflicts; coordinating with subsistence users;
reporting subsistence-related comments, concerns, and
information; and advising how to avoid subsistence conflicts. A
subsistence advisor handbook shall be developed prior to the
operational season to specify position work tasks in more detail.

(E) Shell shall implement flight restrictions prohibiting aircraft
from flying within 1,000 ft (300 m) of marine mammals or below
1,500 ft (457 m) altitude (except during takeoffs and landings or in
emergency situations) while over land or sea.

(F) Upon notification by a Com-Center operator of an at-sea
emergency, the holder of this Authorization shall provide such
assistance as necessary to prevent the loss of life, if conditions
allow the holder of this Authorization to safely do so.

(G) Upon request for emergency assistance made by a subsistence
whale hunting organization, or by a member of such an
organization, in order to prevent the loss of a whale, the holder of
this Authorization shall assist towing of a whale taken in a
traditional subsistence whale hunt, if conditions allow the holder of
this Authorization to safely do so.

(H) Post-season Review: Following completion of the 2010
Beaufort and Chukchi Seas open water marine survey program,
Shell shall conduct a co-management meeting with the

A-17
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commissioners and committee heads of the Alaska Eskimo
Whaling Commission, Eskimo Walrus Commission, Alaska
Beluga Whale Committee, Alaska Ice Seal Committee, and the
Alaska Nanuuq Commission to discuss results of mitigation
measures and outcomes of the preceding season. The goal of the
post-season meeting is to build upon the knowledge base, discuss
successful or unsuccessful outcomes of mitigation measures, and
possibly refine plans or mitigation measures if necessary.

(b) Seismic Vessel Mitigation: The holder of this Authorization is required to:

(1) Whenever a marine mammal is detected outside the exclusion zone
radius and based on its position and motion relative to the ship track is
likely to enter the safety radius, calculate and implement an alternative
ship speed or track or de-energize the airgun array, as described in
condition 6(b)(iii)(A) below.

(i1) Exclusion and Monitoring-Safety Zones:

(A) Establish and monitor with trained MMOs a preliminary
exclusion zone for cetaceans surrounding the airgun array on the
source vessel where the received level would be 180 dB re 1 pPa
rms. For purposes of the field verification test, described in
condition 7(c), this radius is estimated to be 125 m (410 ft) from
the seismic source.

(B) Establish and monitor with trained observers a preliminary
exclusion zone for pinnipeds surrounding the airgun array on the
source vessel where the received level would be 190 dB re 1 pPa
rms. For purposes of the field verification test described in
condition 7(c), this radius is estimated to be 35 m (115 ft) from the
seismic source.

(C) A 160-dB vessel monitoring zone for bowhead and gray
whales will be established and monitored in the Chukchi Sea and
after August 25 in the Beaufort Sea during all seismic surveys.
Whenever an aggregation of 12 or more bowhead whales or gray
whales that appear to be engaged in a non-migratory, significant
biological behavior (e.g., feeding, socializing) are observed during
an aerial or vessel monitoring program within the 160-dB safety
zone around the seismic activity, the seismic operation will not
commence or will shut down. For purposes of the field
verification test described in condition 7(c), this radius is estimated
to be 1,220 m (0.76 mi) from the seismic source.
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(D) For seismic activities (including shallow hazards and site
clearance and other marine surveys where active acoustic sources
will be employed) in the Beaufort Sea after August 25, a 120-dB
monitoring (safety) zone for bowhead whales will be established
and monitored for the next 24 hours if four or more bowhead
whale cow/calf pairs are observed at the surface during an aerial
monitoring program within the area where an ensonified 120-dB
zone around the vessel’s track is projected. To the extent
practicable, such monitoring should focus on areas upstream
(eastward) of the bowhead migration. For purposes of the field
verification test described in condition 7(c), this radius is estimated
to be 14,900 m (9.26 mi) from the seismic source.

(E) Immediately upon completion of data analysis of the field
verification measurements required under condition 7(c) below,
establish and monitor the new 160-dB, 180-dB, and 190-dB marine
mammal exclusion zones.

(iii) Power-down/Shutdown:

(A) Immediately power-down the seismic airgun array and/or
other acoustic sources, whenever any cetaceans are sighted
approaching close to or within the area delineated by the 180 dB re
1 pPa (rms), or pinnipeds are sighted approaching close to or
within the area delineated by the 190 dB re 1 pPa (rms) isopleth as
established under condition 6(b)(ii) for the authorized seismic
airgun array. If the power-down operation cannot reduce the
received sound pressure level at the cetacean or pinniped to 180 dB
or 190 dB, whichever is appropriate, the holder of this
Authorization must immediately shutdown the seismic airgun array
and/or other acoustic sources.

(B) Not proceed with powering up the seismic airgun array unless
the marine mammal exclusion zones described in conditions
6(b)(ii)(A) through (D) are visible and no marine mammals are
detected within the appropriate safety zones; or until 15 minutes
(for small odontocetes, pinnipeds) or a minimum of 30 minutes
(for mysticetes) after there has been no further visual detection of
the animal(s) within the safety zone and the trained MMOs on duty
are confident that no marine mammals remain within the
appropriate safety zone.

(C) In the unanticipated event that an injured or dead marine
mammal is sighted within an area where the holder of this
Authorization deployed and utilized seismic airguns within the past
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24 hours, immediately shutdown the seismic airgun array and
notify the Marine Mammal Stranding Network within 24 hours of
the sighting (telephone: 1-800-853-1964).

(D). In the event that the marine mammal has been
determined to have been deceased for at least 72 hours, as
certified by the lead MMO onboard the source vessel, and
no other marine mammals have been reported injured or
dead during that same 72 hour period, the airgun array may
be restarted (by conducting the necessary ramp-up
procedures described in condition 6(b)(iv) below) upon
completion of a written certification by the MMO. The
certification must include the following: species or
description of the animal(s); the condition of the animal(s)
(including carcass condition if the animal is dead); location
and time of first discovery; observed behaviors (if alive);
and photographs or video (if available). Within 24 hours
after the event specified herein, the holder of this
Authorization must notify the designated staff person (see
ITI below) by telephone or email of the event and ensure
that the written certification is provided to the NMFS staff
person.

(II). In the event that the marine mammal injury resulted
from something other than seismic airgun operations (e.g.,
gunshot wound, polar bear attack), as certified by the lead
MMO onboard the seismic vessel, the airgun array may be
restarted (by conducting the necessary ramp-up procedures
described in condition 6(b)(iv) below) upon completion of
a written certification by the MMO. The certification must
include the following: species or description of the
animal(s); the condition of the animal(s) (including carcass
condition if the animal is dead); location and time of first
discovery; observed behaviors (if alive); and photographs
or video (if available). Within 24 hours after the event
specified herein, the holder of this Authorization must
notify the designated staff person (see I1I below) by
telephone or email of the event and ensure that the written
certification is provided to the NMFS staff person.

(I10). In the event the animal has not been dead for a period
greater than 72 hours or the cause of the injury or death
cannot be immediately determined by the lead MMO, the
holder of this Authorization shall immediately report the
incident to either the NMFS staff person designated by the
Director, Office of Protected Resources (Shane Guan,
Office of Protected Resources, NMFS, 301-713-2289 ext.
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137 or Shane.Guan@noaa.gov) or to the staff person
designated by the Alaska Regional Administrator (Brad
Smith, Alaska Regional Office, NMFS, 907-271-3023 or
Brad. Smith@noaa.gov). The lead MMO must complete
written certification and provide it to the NMFS staff
person. The certification must include the following:
species or description of the animal(s); the condition of the
animal(s) (including carcass condition if the animal is
dead); location and time of first discovery; observed
behaviors (if alive); and photographs or video (if available).
The airgun array may be restarted (by conducting the
necessary ramp-up procedures described in condition
6(b)(iv) below) upon completion of the written
certification.

(IV). In the event that the marine mammal death or injury
was directly caused by the seismic airgun operations (e.g.,
struck by a vessel, entangled in gear), the holder of this
Authorization shall immediately report the incident to the
designated NMFS staff person (see III above) by telephone
or email and the Marine Mammal Stranding Network of the
event and ensure that written certification is provided to the
NMEFS staff person. The certification must include the
following: species or description of the animal(s); the
condition of the animal(s) (including carcass condition if
the animal is dead); location and time of first discovery:
observed behaviors (if alive); and photographs or video (if
available). The airguns may not be restarted until NMFS
has had an opportunity to review the written certification
and any accompanying documentation, make
determinations as to whether modifications to the activities
are appropriate and necessary, and has notified the holder
that activities may be resumed. Approval to resume
operations may be provided via letter, email, or telephone...

(A) Conduct a 30-minute period of marine mammal observations

by at le

ast two trained MMOs prior to commencing ramp-up

described in condition 6(b)(iv)(C): (I) at the commencement of
seismic operations and (II) at any time electrical power to the
airgun array has been discontinued for a period of 10 minutes or
more and the MMO watch has been suspended;

(B) Not commence ramp-up if the complete safety radii are not
visible for at least 30 minutes prior to ramp-up in either daylight or
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7. Monitoring:

nighttime and not commence ramp-up at night unless the seismic
source has maintained a sound source pressure level at the source
of at least 180 dB re 1 pPa rms during the interruption of seismic
survey operations. If a sound source of at least 180 dB re 1 uPa
rms has been maintained during the interruption of seismic
operations, then the 30 minute pre-ramp-up visual survey is
waived; and

(C) Ramp-up the airgun arrays at no greater than 6 dB per 5-
minute period starting with the smallest airgun in the array and
then adding additional guns in sequence until the full array is
firing, if no marine mammals are observed while undertaking
conditions 6(iv)(A) and (B): (I) at the commencement of seismic
operations and (II) anytime after the airgun array has been powered
down for more than 10 minutes.

(a) Vessel Monitoring:

(i) The holder of this Authorization must designate biologically-trained,
on-site individuals (MMOs) to be onboard the source vessel, who are
approved in advance by NMFS, to conduct the visual monitoring
programs required under this Authorization and to record the effects of
seismic surveys and the resulting noise on marine mammals.

(A) MMO teams shall consist of Inupiat observers and
experienced field biologists. An experienced field crew leader will
supervise the MMO team onboard the survey vessel. New
observers shall be paired with experienced observers to avoid
situations where lack of experience impairs the quality of
observations.

(B) Crew leaders shall be individuals with experience as observers
during one or more of the 1996 - 2009 seismic or shallow hazards
monitoring projects in Alaska, the Canadian Beaufort, or other
offshore areas in recent years.

(C) If there are Alaska Native MMOs, the MMO training that is
conducted prior fo the start of the survey activities shall be
conducted with both Alaska Native MMOs and biologist MMOs
being trained at the same time in the same room. There shall not
be separate training courses for the different MMOs.

(E) Observers shall understand the importance of classifying
marine mammals as “unknown” or “unidentified” if they cannot



Appendix A: NMFSIHAs

identify the animals to species with confidence. In those cases,
they shall note any information that might aid in the identification
of the marine mammal sighted.

(ii) To the extent possible, MMOs should be on duty for four (4)
consecutive hours or less, although more than one four-hour shift per day
is acceptable. MMOs will not work more than three (3) shifts in a 24-hour
period (i.e., 12 hours total per day).

(ii1) Monitoring is to be conducted by the MMOs described in condition
7(a)(i) above, onboard the active seismic vessel, to (A) ensure that no
marine mammals enter the appropriate safety zone whenever the seismic
acoustic sources are on, and (B) to record marine mammal activity as
described in condition 7(a)(vi) below. At least two observers must be on
watch during ramp ups and the 30 minutes prior to full ramp ups, and for
as large a fraction of the other operating hours as possible. At all other
times, at least one observer must be on active watch whenever the seismic
acoustic source is operating during all daytime airgun operations, during
any nighttime power-ups of the airguns and at night, whenever daytime
monitoring resulted in one or more power-down situations due to marine
mammal presence.

(iv) At all times, the crew must be instructed to keep watch for marine
mammals. If any are sighted, the bridge watch-stander must immediately
notify the MMO(s) on-watch. If a marine mammal is within or closely
approaching its designated exclusion (safety) zone, the seismic acoustic
sources must be immediately powered down or shutdown (in accordance
with condition 6(b)(ii1)(A) above).

(v) Observations by the MMOs on marine mammal presence and activity
will begin a minimum of 30 minutes prior to the estimated time that the
seismic source is to be turned on and/or ramped-up.

(vi) Monitoring shall consist of recording: (A) the species, group size,
age/size/sex catcgories (if determinable), the general behavioral activity,
heading (if consistent), bearing and distance from seismic vessel, sighting
cue, behavioral pace, and apparent reaction of all marine mammals seen
near the seismic vessel and/or its airgun array (e.g., none, avoidance,
approach, paralleling, etc); (B) the time, location, heading, speed, and
activity of the vessel (shooting or not), along with sea state, visibility,
cloud cover and sun glare at (1) any time a marine mammal is sighted, (II)
at the start and end of each watch, and (III) during a watch (whenever
there is a change in one or more variable); and, (C) the identification of all
vessels that are visible within 5 km of the seismic vessel whenever a
marine mammal is sighted, and the time observed, bearing, distance,
heading, speed and activity of the other vessel(s).

10
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(vii) MMOs shall watch for marine mammals from the best available
vantage point on the survey vessel, typically the bridge. MMOs shall scan
systematically with the unaided eye and 7 x 50 reticle binoculars,
supplemented with 20 x 60 image-stabilized Zeiss Binoculars or Fujinon
25 x 150 *“Big-eye” binoculars and night-vision equipment (“Generation
3”") when needed. With two or three observers on watch, the use of big
eyes should be paired with searching by naked eye, the latter allowing
visual coverage of nearby areas to detect marine mammals.

(viii) MMOs shall attempt to maximize the time spent looking at the
water and guarding the safety radii. They shall avoid the tendency to
spend too much time evaluating animal behavior or entering data on
forms, both of which detract from their primary purpose of monitoring the
safety zone.

(ix) MMOs shall use the best possible positions for observing (e.g.,
outside and as high on the vessel as possible), taking into account weather
and other working conditions. MMOs shall carefully document visibility
during observation periods so that total estimates of take can be corrected
accordingly.

(x) For monitoring related to deployment of the AUV, MMOs will advise
the vehicle operators prior to deployment if aggregations of marine
mammals have been observed in the survey area which might increase the
likelihood of the vehicle encountering an animal or otherwise disturbing a
group of animals.

(b) Aerial Monitoring:

(i) Aerial survey flights will begin around August 20, 2010. Surveys will
then be flown daily during the shallow hazards survey operations, weather
and flight conditions permitting, and continued for 5 to 7 days after all
activities at the site have ended.

(i) For marine mammal monitoring flights, aircraft shall be flown at
approximately 120 knots (138 mph) ground speed and usually at an
altitude of 1,000 ft (305 m).

(iii) Two primary observers shall be seated at bubble windows on either

side of the aircraft and a third observer shall observe part time and record
data the rest of the time. All observers need bubble windows to facilitate
downward viewing.

(iv) For each marine mammal sighting, the observer will dictate the
species, number, size/age/sex class when determinable, activity, heading,

11
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swimming speed category (if traveling), sighting cue, ice conditions (type
and percentage), and inclinometer reading to the marine mammal into a
digital recorder. The inclinometer reading will be taken when the animal’s
location is 90° to the side of the aircraft track, allowing calculation of
lateral distance from the aircraft trackline.

(v) Transect information, sighting data and environmental data shall be
entered into a GPS-linked computer by the third observer and
simultaneously recorded on digital voice recorders for backup and
validation.

(vi) At the start of each transect, the observer recording data shall record
the transect start time and position, ceiling height (ft), cloud cover (in
10ths), wind speed (knots), wind direction (°T) and outside air
temperature (°C). In addition, each observer shall record the time,
visibility (subjectively classified as excellent, good, moderately impaired,
seriously impaired or impossible), sea state (Beaufort wind force), ice
cover (in 10ths) and sun glare (none, moderate, severe) at the start and end
of each transect, and at 2-min intervals along the transect. The data logger
will automatically record time and aircraft position (latitude and
longitude) for sightings and transect waypoints, and at pre-selected
intervals along transects.

(vii) Ice observations during aerial surveys will be recorded and satellite
imagery may be used, where available, during post-season analysis to
determine ice conditions adjacent to the survey area. These are standard
practices for surveys of this type and are necessary in order to interpret
factors responsible for variations in sighting rates.

(viii) Shell shall assemble the information needed to relate marine
mammal observations to the locations of the survey vessel, and to the
estimated received levels of industrial sounds at mammal locations.
During the aerial surveys, Shell shall record relevant information on other
industry vessels, whaling vessels, low-flying aircraft, or any other human
activities that are observed in the survey area.

(ix) Shell shall also consult with the National Marine Mammal
Laboratory regarding coordination during the survey activities and real-
time sharing of data. The aims will be: (A) to ensure aircraft separation
when both crews conduct surveys in the same general region; (B) to
coordinate the 2010 aerial survey projects in order to maximize
consistency and minimize duplication; and (C) to maximize consistency
with previous years” efforts insofar as feasible.

(x) To address concerns regarding deflection of bowheads at greater
distances, the survey pattern around shallow hazards survey operations
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shall be designed to document whale distribution from about 25 mi (40
km) east of Shell’s vessel operations to about 37 mi (60 km) west of
operations.

(xi) Bowhead whale movements during the late summer/autumn are
generally from east to west, and transects shall be designed to intercept
rather than parallel whale movements. The transect lines in the grid shall
be oriented north-south, equally spaced at 5 mi (8 km) and randomly
shifted in the east-west direction for each survey by no more than the
transect spacing. The survey grid will total about 808 mi (1,300 km) in
length, requiring approximately 6 hours to survey at a speed of 120 knots
(138 mph), plus ferry time.

(xii) Weather permitting, transects making up the grid in the Beaufort Sea
shall be flown in sequence from west to east. This decreases difficulties
associated with double counting of whales that are (predominantly)
migrating westward.

(c) Field Source Verification: Using a hydrophone system, the holder of this
Authorization is required to conduct sound source verification tests for all seismic
sources and source vessels not previously measured and, at a minimum, report the
following results within 5 days of completing the test:

(i) Shell shall conduct empirical measurements of the distances in the
broadside and endfire directions at which broadband received levels reach
190, 180, 170, 160, and 120 dB re 1 pPa (rms) for the energy source array
combinations that may be used during the survey activities. The
configurations shall include at least the full array and the operation of a
single source that will be used during power downs.

(i) Power density spectra (frequency spectra) of high frequency active
acoustic sources (operating frequency > 180 kHz) that will be used in
Shell’s marine surveys will also be measured against ambient background
noise levels and reported in 1/3-octave band and 1-Hz band between 10
Hz and 180 kHz.

8. Research: The holder of the Authorization, in cooperation with other oil company
participants, must conduct all monitoring described in the “Marine Mammal Monitoring
and Mitigation Plan for Proposed Open Water Marine Survey Program in the Beaufort
and Chukchi Seas, Alaska, During 2010.” Research will include establishment of: (i) an
acoustic program to measure sounds produced by the source vessel (required under
condition 7(c) above); and (ii) deployment of arrays of acoustic recorders to localize
bowhead whale and other marine mammal vocalization and to further understand, define,
and document sound characteristics and propagation resulting from site clearance and
shallow hazards surveys that may have the potential to cause deflections of bowhead
whales from their migratory pathway.

13
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9. Reporting:

(a) Sound Source Verification and the distances to the various isopleths and
power density spectra of high frequency active acoustic sources are to be reported
to NMEFS within five (5) days of completing the measurements. In addition to
reporting the radii of specific regulatory concern, distances to other sound
isopleths down to 120 dB rms (if measurable) will be reported in increments of 10
dB.

(b) Seismic Vessel Monitoring Program: A draft report will be submitted to the
Director, Office of Protected Resources, NMFS, within 90 days after the end of
Shell’s 2010 open water marine survey program in the Beaufort and Chukchi
Seas. The report will describe in detail: (i) the operations that were conducted;
(ii) the results of the acoustical measurements to verify the safety radii; (iii) the
methods, results, and interpretation pertaining to all monitoring tasks; (iv) the
results of the 2010 shipboard and aerial marine mammal monitoring; (v) a
summary of the dates and locations of seismic operations, including summaries of
power-downs, shutdowns, and ramp-up delays; (vi) marine mammal sightings
(species, numbers, dates, times and locations; age/size/gender, environmental
correlates, activities, associated seismic survey activities); (vii) estimates of the
amount and nature of potential take (exposure) of marine mammals (by species)
by harassment or in other ways to industry sounds; (viii) an analysis of the cffects
of seismic operations (e.g., on sighting rates, sighting distances, behaviors,
movement patterns of marine mammals); (ix) an analysis of factors influencing
detectability of marine mammals; (x) all spatial data on charts (including vessel
location); (xi) summaries on communications with hunters and potential effects
on subsistence uses; and (xii) make all data available in the report or
electronically for integration with data from other companies.

(¢) The draft report will be subject to review and comment by NMFS. Any
recommendations made by NMFS must be addressed in the final report prior to
acceptance by NMFS. The draft report will be considered the final report for this
activity under this Authorization if NMFS has not provided comments and
recommendations within 90 days of receipt of the draft report.

(d) A draft comprehensive report describing the acoustic and vessel-based
monitoring programs will be prepared and submitted within 240 days of the date
of this Authorization. The comprehensive report will describe the methods,
results, conclusions and limitations of each of the individual data sets in detail.
The report will also integrate (to the extent possible) the studies into a broad
based assessment of all industry activities and their impacts on marine mammals
in the Arctic Ocean during 2010.

(e) The draft comprehensive report will be subject to review and comment by
NMFS, the AEWC, and the North Slope Borough Department of Wildlife

14
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Management. The draft comprehensive report will be accepted by NMFS as the
final comprehensive report upon incorporation of comments and
recommendations.

(f) Shell shall accommodate specific requests for raw data, including tracks of all
vessels and aircraft associated with the operation and activity logs documenting
when and what types of sounds are introduced into the environment by the
operation.

10. Activities related to the monitoring described in this Authorization do not require a
separate scientific research permit issued under section 104 of the Marine Mammal
Protection Act.

11. The Plan of Cooperation outlining the steps that will be taken to cooperate and
communicate with the native communities to ensure the availability of marine mammals
for subsistence uses must be implemented.

12. This Authorization may be modified, suspended or withdrawn if the holder fails to
abide by the conditions prescribed herein or if the authorized taking is having more than a
negligible impact on the species or stock of affected marine mammals, or if there is an
unmitigable adverse impact on the availability of such species or stocks for subsistence
uses.

13. A copy of this Authorization must be in the possession of each seismic vessel
operator taking marine mammals under the authority of this Incidental Harassment
Authorization.

14. Shell is required to comply with the Terms and Conditions of the Incidental Take
Statement corresponding to NMFS’ Biological Opinion.

AUG 06 2010

Date

ctor, Office of Protected Resources
National Marine Fisheries Service
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APPENDIX B: UNITED STATESFISH AND WILDLIFE SERVICE LoAs

MAY-18-2010 WED 02:39 PM FAX NO.‘. P. 02

United States Department of the Interior

FISH AND WILDLIFE SERVICE
1011 E. Tudor Road
IN REPLY ROFER 10 Anchorage, Alaska 995036199 i

AFES/MMM !
MAY 1 9 2010

Ms. Susan Childs

Shell Exploration & Production Company
3601 C Street, Suite 1334

Anchorage, Alaska 99503 i

Dear Ms. Childs:

This responds to your Febiuary 9, 2010, request for Letters of Ayitharization (LOA) for the i
incidental take of polar bears and Pacific walrus and intentional jake of polar bears in relation to |
the Shell Offshore, Inc. (Shell) 2010 Proposed Open Water Marine Survey Program and Onshore
Environmental Baseline Study Activitics, Beaufort Sea (2010 Beaufort Sea program).

Enclosed is 4 LOA (10-11) that would allow Shell to take small numbers of polar bears and
Pacific walrus incidental to oil and gas industry activities identified in your LOA request.
Shell’s planned open-water marine survey season will ocour from May 2010 through October
2010. Activities, which are described in your application, will include:

Site clearance and shallow hazards surveys;

Ice gouge survey;

Strudel scour survey;

Marine and onshore environmental baseline studics; and
Seafloor soil sampling '

B =

If any changes develop in your project during the 2010 open-watgr season, such as aclivities or
location, the Marine Mammals Management Office (MMM) must be notified prior to the
planned operation. This will allow us to evaluate the activity and, if appropriate, amend the
LOA.

This letter, through a separate authorization, also grants Shell authority to take polar bears by
harassment (deterrence activities) for the protection of both human life and polar bears while
conducting activitics in polar bear habitat, This authorization allqws only the harassment or
deterrence of polar bears and does not authorize lethal take of a polar bear. This authorization is
issued specifically to Shell employees who are responsible for ensuring that trained and qualified
personnel are assigned the 1ask to harass (deter) polar bears, All polar bear harassment events
are to be reported to our MMM within 24 hours. Observation forins can be sent by fax or

TAKE PRIDE‘E. ,
INAME:RIC:A—‘W
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Ms. Susan Childs ‘ . 2

electronic mail fo our office. This authorization is effective from the date of issuance to
November 30, 2010. Intentional take is authorized under sections 101(a)(4)(A), 109(h), and
112(c) of the Marine Mammal Protection Act (MMPA). A final report of all encounters and
hazing events is due 60 days from the expiration of this authorization.

In addition to protection measures for marine mammals described in the Shell polar bear
interaction plan (Polar Bear and Pacific Walis Awareness and Interaction Plan, North Slope and
Chukchi Sea, Alaska, April 2008, with addendums), the U.S. Fish and Wildlife Service (Service)
believes that Shell personnel can limit human/polar bear interactions by being observant of
approaching animals, such as through the use of marine mamma]l observers, and discontinuing
the interaction, if practicable, thereby allowing the animals to continuc their travel, Service
biologists are available for consultation if questions or concernsiarise regarding polar bears
during the project period at the phone numbers listed below and:noted in your interaction plan,

Any situations where the application of deterrents involves a safoty risk to personnel should be
avoided. If a polar bear interaction escalates into a life threatening situation, Section 101(c) of
the MMPA allows, without specific authorization, the take (incliding lethal take) of a polar bear
if such taking is nmmnently necessary in self-defense or to saveithe life of a person in immediate
danger, and such taking is reported to the U.S, Fish and W:ldhf& Service, Marine Mammal
Management Office within 24 hours,

Furthermore, in accordance with Section 7 of the Endangered Spfccies Act of 1973, as amended
(ESA), issuance of this LOA also fulfills the requirements for Tigr 2 Consultation of the
Programmatic Biological Opinion for the activitics described hetein, Tn the “Programumatic
Biological Opinion for Polar Bears (Ursus maritimus) on Chukcehi Sea Incidental Take
Regulations” (June 2008; Tier 1 BO), the Service determined th4t the take anticipated as a result
of the issuance of the Incidental Take Regulations is not likely tq result in jeopardy to the polar
bear, in accordance with Section 7 of the ESA. In order for the Tier 2 BO to be consistent with
the “no jeopardy” conclusion of the Tier 1 BO and for an ESA incidental take statement (ITS) to
be issued, the following need to occur: (1) the proposed activitymust provide the required
information, as described in §18.118 of the Regulations, (2) the I}OA includes any mitigation
measures that the MMM believes appropriate for the specific activity and location, as described
in §18.118 of the Regulations, and (3) the MMM must dete1mmei that the incidental take for the
specific activity will be consistent with the negligible impact ﬂndmg for the total take allowed
under the Incidental Take Regulations.

A reasonable and prudent measure and implementing terms and gonditions were included for the
MMM in the Tier 1 BO and have been incorporated into the LOA process. Issuance of this ITS
with the LOA completes ESA requirements for authorization of incidental take of the polar bear.
Compliance with the terms and conditions of this LOA ensures that the LOA holder is also in
compliance with the ESA, :




Appendix B: USFWS LoAs B-3

MAY-19-2010 WED 02:40 PH FAX NO. P. 04

Ms. Susan Childs f 3

This authorization is issued in accordance with our regulations i:bted at 71 FR 43926, dated
August 2, 2006. Should you have any further questions contact:Mr. Craig Perham of our Marine
Mammals Management Office, at (907) 786-3800 or 786-381 0

Sincerely,

Rosa Meehan, Ph. I;)
Chief, Marine Mammals Management

Enclosures

¢e: Mr. Rance Wall, MMS
Fairbanks Fish and Wildlife Field Office (REWEO)
USFWS Office of Law Enforcement (OLE)
North Slope Borough Department of Law
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United States Department of the Interior

FISEL AND WILDLIFE SERVICE
é ' 1611 K. 'Tudor Road
IN REPLY RGFER 10: Anchorage, Alaska 99503-619%

AFES/MMM :
[SSUED: April 30,2010
- EXPIRES: November 30, 2010

LETTER OF AUTHORIZATION
(10-11)

Shell Offshore, 1nc. (Shell) is hereby authorized to take, by Level B Harassment only, small
numbers of polar bears and Pacific walruses incidental to activitjes occwring during the 2010
Proposed Open Water Marine Survey Program and Onshore Environmental 3aseline Study
Activitics, Beaufort Sea (2010 Beaufort Sea program).

A detailed description of the authorized activities is provided in Addendum 2010-02, 2010
Proposed Open Water Marine Survey Program And Onshore Environmental Baseline Study
Activities — Beaufort Sea and Onshore, received by the Service February 9, 2010. Addendum
2010-02 is a supplement to the USFWS-approved Polar Bear angd Pacific Walrus Awarenass and
Interaction Plan, North Slope and Chukehi Sea, Alaska, April 2008, The 2010 Marine Mammal
Monitoring and Mitigation Plan (Marine Mamnial Monitoring aijd Mitigation Plan for Proposed
Open Water Marine Survey Program in the Beaufort and Chukcehi Seas, Alaska, during 2010)
was received by the Scrvice on April 22, 2010.

The LOA is valid from the date of issuance to November 30, 2010, This authorization and the
required conditions below include contractors of Shell performing Shell-approved work under
the scope of operations to be conducted. Authorization is subjecz to the following conditions:

1, Shell Operations Managers, or their designales, must bo fp?iy aware, understand, and
capable of implementing the conditions of this authorization.

2 The specics authorized for takings, by Level B Harassment only, are: Pacific walrus
(Odobenus rosmarus divergens), and polar bear (Ursus maritimui). The taking of any walrus or

- polar bear in a manner prohibited under this authorization must bg reported within 24 hours of
the taking to the Service Incidentaf Take Coordinator in Anchorage Alaska (907-786-3800), or
their designee.

3. This Authorization is valid only for activities (including syipport vessels and aircraft)
described in Shell’s February 9, 2010 application. Changes in the siting, timing, scope or nature

TAKE PRIDE" |
INAMER ICA%
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of project activities will require prior review and approval,

4, The holder of this Authorization is required to cooperate with the Service and any other
Federal, state or local agency monitoring the impacts of the activity on walmses and polar bears,

5. At the discretion of the Service, the operator will allow the Service to place an observer
on site (vessels and aircraft) to monitor the impacts of the actthy on Pacific walruses and polar
bears. ;

6. The following documents are hereby approved, and all pmvzmons unless specifically
noted are incorporaled into this authorization by reference:

(a) Marine Mammal Monitoring and Mitigation Plan for Proposed Open Water Marine

Survey Program in the Beayfort and Chukchi Seas, AZasM During 2010 (received by the

Service on April 22, 2010).

(b) Polar RBear !mer action Plan (Polar Bear and Pacific ‘Walrus Awareness and

Interaction Plan, North Slope and Chukehi Sca, Alaska, April 2008).

(¢) 2009 Plan of Cooperation, Beafort and Chukcehi Seq, Alaska, May 2009

I

% if any changes develop in your project during the 2010 Beaufmt Sea open-water scason,
such as activities or location, notify the Marine Mamimals Mamgument Office prior to the
planned operation,

8. Prohibitions;

(2) The taking, by incidental Level B haragsment only, itg' Himited to the species listed
under condition 2 above. The taking by Level A harassqﬁent serious injury, or death of
these species is prohibited and may result in the modifi cguon suspension or revocation
of this Authorization.

(b) The taking of any walrus or polar bear whenever the 1cqum,d maring mammal
mitigation and monitoring measures have not been fully hnpiumnted a5 required by this
Authorization, is prohibited.

9. Polar bear and walrus monitoring and mitigation must be conducted in accordance with
50 CFR Section 18.118, where Shell must comply with the following monitoring, mitigation, and
reporting reguirements:

The holder of this Authorization is required to:
(1) Avoid concentrations or groups of walruses and polar bears hauled out onto land or
ice by all vessels under the management of Shell. Operafors of support vessels should, at
all time, conduct their activities at the maximum distance possible from known or
observed concentrations of animals. Under no circumstapces, other than an emergency,
should vesscls operate within 800 meters (V2 mile) of waLhmes or polar bears observed on
land or ice,
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Vessel Moniloring:

11,

FAK NO.

!
R

(i1} Take every precaution to avoid harassment of walru

P, 07

es or polar bears in water when a

vessel is operated near these animals. Maintain an 800 meter (2 mile) distance, when
practicable. Vessels must reduce speed when walruses or polar bears are observed in
water and vessels capable of steering around these animpls must do so, Vessels may not

be operated in such a way as to separate members of 8 g
from other members of the group. Vessels should avoid
and speed when walruses or polar bears are present. |
(iii) Operate in full compliance with the terms identified i
identified in Condition 6.
(iv) Restriction of walrus or polar bear movements, by a
prohibited., Separation distances must be maintained unt

Monitoring.

oup of walruses or polar bears
multiple changes in direction .

in the approved documents

ny means, in $ea or on land, is
il animals huve lefi the arca.

For each walrus or polar bear sighting, an MMO or desig nated crew member will either

record the following:
(A) Specics, group size, age/size/sex categories (

f determinable), behavioral

activily, heading (if consistent), bearing and distance fro
apparent reaction of animals seen near the vessel.

m vessel, sighting cue, and

i

(B) Time, location, heading, speed, and activity qf the vessel, along with séa state,

visibility, cloud cover and sun glare at any time a walrus)

or polar bear is sighted.

(C) The identification of all vessels that are visible within 5 km of the vessel
whenever a marine mammal is sighted, and the time obwrved bearing, distance, heading,

speed and activity of the other vessel(s).

Reporiing:

(a) Weekly summary of walrus and polar bear szglztmgs :

E;

The operator must tabulate and report all walrus and polir bear sightings recorded by tho
MMOs from project vessels to the Service on a wcc]dy bams For each walrus or polar

bear sighting include:

(i) a unique sighting identification number;

(ii) species, group size, ago/size/sex categories, and subs
(iti) date, time and location;

trate (on ice, in water, both);

(iv) environmental conditions including: water depth (meters), sea state (Beaufort scale),
visibility 1 (#km), visibility 2 (light/dark), visibility 3 (glare: none, little, moderate,
severe), ice condition 1 (estimated % ice cover in vicinity of sighting), ice condition 2

{estimated distance (km) to pack ice);

(v) estimated range (meters) at first sighting, estimated r}nge (meters) at closest

approach;

(vi) the behavior of animals sighted (if determinable);
(vii) whether animals appeared to react to the presence o
describe the reaction of the animal(s);

f. the ship (yes, no), if yes,

(viii) vessel activity at time of sighting including; vessel name; vessel speed (knots);
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12,

vessel activity code; action taken by operator in responsg to sighting; und,
(ix) any MMO comments or notes ;

(b} Notification of incident report. i

The opsrator must report any incidental lethal take or mlury of a polar bear or walrus,
(c) Post season monitoring report. 5

A draft report will be submitted to the Service within 90@ days alter the end of the
program. The report will describe in detail: '

(i) the operations that were conducted; :

(i1) the methods, results, and inter plbtdtl()l'l pertaining tOlEd]i monitoring tasks;

(iii) the results of the 2009 shipboard marine mammal momtm ing;

(iv) marine mammal sightings (species, numbers, dates, times and locations;
age/size/gender, cnvirenmental correlates, activities, assbcial‘ed survey activifies);

(vii) cstimates of the amount and nature of potential takg (exposure) of walruses and
polar bears (by specics) by harassment or in other ways {o indusiry sounds;

(viii) an analysis of tho effects of survey operations (e.gi’_, on sighting rates, sighting
distances, behaviors, movement patterns of walruses and polar boars);

(ix) provide an analysis of factors influencing detcctablhty of walruses and polar bears;
and, i

(x) provide summaries on communications with hunters and potential effects on
subsistence uses. i
|

The draft report will be subject 10 review and comment by the Service. Any
recommendations made by the Service must be addressed in the final report prior to
acceptance by the Service. The draft report will be considered the final report for this
activity under this Authorization if the Service has not provided comments and
recommendations within 90 days of receipt of the draft erort,

Activities related to the monitoring described in this Autk\onzation do not require a

separate scientific regearch permit issued under section 104 of the Marine Mamimal Protection

Act.

13.

A copy of this Authorization and the Service-approved Polar Bear Interaction Plan must

be in the possession of the operator of all vessels and aireraft engaging in the activity operating

under the aulhonty of this Letter of Authorization.

14.

Per the “Programmatic Biological Opinion for the Chukchi Sea Incidental Take

Regulations for Polar Bear (June 2008)”, your request also triggdrs the second of the two-tiered
programmatic process. In order for incidental take of the polar bpar to be exempted from the
prohibitions of the ESA, the LOA also serves as an “Incidental Take Statement” (ITS), required
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under section 7 of the Endangered Species Act of 1973 (ESA). |[ssuance of the LOA/TS fulfills
the requivements for Tier 2 Consultation of the Programmatic Biological Opinion for the
activities described in this letter.

/7@% /A wen

Chief, Marine Mammals Management Dute
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United States Department of i:the Interior

FISH AND WILDLIFE SERVICE
H 3 1011 E. Tudor Road ;
AN REFLY REPCK 10: Anchorage, Alaska 99503-6199

AFES/MMM

1

U.S. Fish and Wildlife Serviipe

AUTHORIZATION TO TAKI, BY HARASSMENT, POL.AR BEARS
(10-INT-15) '

. ISSUED: Aptil 30,2010
‘EXPIRES: Novembor 30, 2010

Under Sections L01 (a)}(4)(A), 109(h), and 112(c) of the Marine Mammal Protection Act of 1972,
as amended, Shell Offshore, Inc. (Shell) is authorized to take, by harassment, polar bears during
exploration activities in association with the 2010 Proposed Openy Water Marine Survey Program
and Onshore Environmental Baseline Study Activities, Beaufort Sea (2010 Beaufort Sea
program).

A detailed description of the authorized activities is provided in Addendum 2010-02, 2010
Proposcd Open Water Marine Survey Program And Onshore Environmental Baseline Study
Activities — Beaufort Sea and Onshore, reeeived by the Service F cbrucuy G 2010. Addendum
2010-02 is a supplement to the USFWS-approved Polar Bear und Pacific Wah'us Awareness and
Interaction Plon, North Slope and Chukchi Sea, Alaska; April 2098, The 2010 Marine Mammal
Monitoring and Mitigation Plan (Marine Mammal Monitoring and Mitigation Plan for Proposed
Open Water Marine Survey Program in the Beaufort and C hukch1 Seas, Alaska, during 2010}
was received by the Service on April 22, 2010. ;

Section 101(a)(4)(A) states that, “Except as provided in subparagﬂ:aphs (B) and {C), the

provisions of this chapier shall not apply to the use of measures: !
(1) by the owner of fi shmg gear or catch, or an employee or a $ent of such owner, to deter a
marine mammal from damaging the gear or catch;

(i) by the owner of other private property, or an agent, bai[ec,gor employce of such owner, to
deter a marine mammal from damaging private property;
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(iii)

(iv) by a government employee, 10 deter a2 marine mammal f3
so long as such measures do not result in the death or serious in

Section 109(h)(1) states that “nothing in this title (Conservation

. L.
by any person, to deter a marine mammal from endangering personal safety; or

om damaging public property,
ury of a marine mammal.

and Protection of Marine

Mammals) shall prevent a Federal, State, or local govemment official or emiployee or a person

designated under Section 112(c) from taking, in the course of hi
employce, or designee, a marine mammal in a humane manner (
taking is for:

5 or her duties as an official,
ncluding euthanasia) if such

(A) the protection or welfare of the mammal,
(B) the protection of the public health and welfare, or
{C) the non-lethal removal of nuisance animals,”

The purpese of authorizing taking by harassment, or deterrence,

§ to maintain human and bear

safety and welfare in polar bear habitat, Authorizing Level B harassmient take reduces the
likelihood of death or injury of polar bears. This is accomplished by the following objectives:

*“Train™ bears to avoid people
Allow bears to use travel routes (natural and man-made)

B

Harassment authorization is subject to the following conditions:

Prevent bears from extended use of arcas around facilitied

Prevent bears from associating food with humans and facjlities

fo move along the coast

1. The “Polar Bear and Pacific Walrus Awareness and Intergction Plan, North Slope and
Chulkechi Sea, Alaska, April 2008,” is approved and all prgvisions must be complied with
unless specifically noted otherwise in this Letter of Autharization, A copy of this polar
bear interaction plan must be available on site for all pers%mnel.

be capable of implementing the conditions of this authori

Authorization dated February 9, 2010.

This anthorization is restricted to harassment activities.,

Authorized individuals are responsible for documenting ar
and Wildlife Service, Marine Mammals Management Offi

Shell Operations Managers, or their designates, must be ﬂLlIy aware of, understand, and

4ation.

This authorization is valid only for those activities identified in the request for a Letter of

d reporting to the U.S. Fish
te, (907) 786-3800, all

11
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B 1

instances involving harassment activities as soon as pogsible and not later than 24 hours

alter the oceurrence.

6, This authorization is issued specifically to Shell who is

responsible for ensuring that

trained and qualified personnel are assigned the task to harass (deter) polar bears.

7. Activities will not operate nor pass within 1 mile of kncivm polar bear dens, and all
observed dens will be reported 1o the Marine MamnialsiManagement Office, Fish and
Wildlife Service immediately. Should occupied dens be identified within one mile of

activities, work in the imuediate area will cease and Se

vice will be contacted for

guidance, The Service will evaluate these instances on i case-by-case basis to determine
the appropriate action. Potential responses may range from cessation or modification of

work to congucting additional monitoring.

8. Hazing techniques must not cause the injury or death offg
techniques may include, but are not limited to:

Bear Monitors

Air horns

Electric fences
Chemical repellents
Acoustic recordings
Vehicles

bear, Types of hazing

Projectiles: cracker shells, bean bags, rubber bullets, and screamers.

9. Priorto conducting a haragsment activity, operators must;

® & & @

10. When conducting a harassment activity, operators must: |
|

11. After 4 harassment event has occured, operators must:

Reduce/eliminate attractants

Secure site; notify supervisor; move personnel to safety

Ensure bear has escape route(s)
Ensure communication with all personnei

; . ! ,
Chose the method that will have the least effect or] the bear and increase the

intensity of the method or use additional methads

pnly if necessary

Shout at the bear before using projectile (avoidance conditioning)

Move bear in proper direction; continue with mini
receive desired result

Monitor bear movement (1o ensure no retorn)
Notity supervisor and personne| to resume work
Fill out report to be sent to the Service as required
hours)

nally necessary deterrents to

under condition 4 (within 24
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12. This Authorization is valid for the period indicated on this authorization, unless extended
or terminated in writing by the U.S. Fish and Wildlife Sérvice, Marine Mammals
Management Office,

13. A final report of all encounters and hazing events must He submitted to the U.S. Fish and
Wildlife Service, Marine Manmals Management Office|within 60 days from the

expiration date of (his authorization.
Signed: %ﬁ” M“

MAY 1 9 2010

Date:
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United States Department of the Interior

FISH AND WILDLIFE SERVICE
1011 E. Tudor Road
I8¢ REPLY REPER T03: Anchorage, Alaska 99503-6199

AFES/MMM QAY 19 2010

Ms. Susan Childs

Shell Explovation & Production Company
3601 C Street, Suite 1334

Anchorage, Alaska 99503

Dear Ms. Childs:

This responds to your February 9, 2010, request for Lelters of Authomatlou (LOA) for the
incidental take of polar bears and Pacific walrus and intentional ftake of polar bears in relation to
the Shell Offshore, Inc. (Shell) 2010 Proposed Open Water M'u}ne Survey Program, Chukchi
Sea (2010 Chukehi Sea program).

Enclosed is a LOA (10-07-CS) that would allow Shell to take srhall numbers of polar bears
and Pacific walrus incidental 1o oil ‘and gas industry activities identified in your LOA request.
Shell’s planned open-water marine survey season will ocour frofs July 2010 through

October 2010. Activities, which are deseribed in your applicatign, will include:

1. lce gouge survey;
2. Marine environmental bascline studies; and
3. Seatloor soil sampling

If any changes develop in your project during the 2010 open~waier season, such as activities or
location, the Marine Mammals Management Office (MMM) must be notified prior to the
planned operation. This will allow us to evaluate the activity Anqi if appropriate, amend the
LOA. ‘

}
This letter, through a soparate authorization, also grants Shell auihority to take polar bears by
harassment (deterrence activities) for the protection of both human life and polar bears while
conducting activities in polar bear habitat. This authorization allows only. the harassment or
deterrence of polar bears and does not authorize Iethal take of a ﬁoiar bear, This authorization is
issued specifically to Shell employees who are responsible for cnsurmg that trained and qualified
personnel are assigned the task to harass (deter) polar bears, Alljpolar bear harassment events
are 10 be reported to our MMM within 24 hours. Observation foims can be sent by fax or
electronic mail to our office. This authorization is effective from the date of issuance to
November 30, 2010, Intentional take 18 authorized under sectxonp 101(a)(4)(A), 109(h), and
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Ms. Susan Childs

112(¢) of the Marine Mammal Protection Act (MMPA). A final

]

report of all encounters and

hazing events is duc 60 days from the expiration of this authorization.

In addition to protection measures for marine mammals described in the Shell polar bear
interaction plan (Polar Bear and Pacific Walrus Awareness and nteraction Plan, North Slope and
Chulchi Sea, Alaska, April 2008, with addendums), the U.S. Pi§E1 and Wildlife Service (Service)
believes that Shell personnel ¢an limit human/polar bear imcra(;}‘ions by being observant of

approaching animals, such as through the use of marine mamm

observers, and discontinuing

the interaction, if practicable, thercby allowing the animals to ccintinuc their travel. Service
biologists are available for consultation if questions or concerns]&rise rogarding polar bears
}

during the project period at the phone numbers listed below and

noted in your interaction plan,

Any situations where the application of deterrents involves a safpty risk to personnel should be
avoided. If a polar bear interaction oscalates into a life threatening situation, Section 101(c) of

the MMPA allows, withour specific authorization, the take (incly
if such taking is imminently necessary in self-defense or to save
danger, and such faking is reported to the U.S. Fish and Wildlife
Managenient Office within 24 hours.

iding lethal take) of a polar bear
the life of 4 person in immediate
Service, Marine Mammal

Furthermore, in accordance with Section 7 of the Endangered Spscies Act of 1973, as amended
(ESA), issuance of this LOA also fulfills the requirements for Tiér 2 Consultation of the

Programmatic Biological Opinion for the activities described hex
Biological Opinion for Polar Bears (Ursus maritimus) on Chukel
Regulations” (June 2008; Tier 1 BO), the Service determined tha

pin, In the “Progranumatic
ii Sea Incidental Take
t the take anticipated as a result

of the issuance of the Incidental Take Regulations is not likely tairesult in jeopardy to the polar
bear, in accordance with Section 7 of the ESA. In order for the Tier 2 BO to be consistent with

the “no jeopardy” conclusion of the Tier 1 BO and for an ESA in

cidental take statement (ITS) to

be issued, the following need to occur; (1) the proposed activity st provide the required
information, as deseribed in §18.118 of the Regulations, (2) the LOA includes all mitigation
measures that the MMM believes appropriate for the specific activity and location, as described

in §18.118 of the Rogulations, and (3) the MMM must determine
specific activity will be consistent with the negligible impact fin
under the Incidental Take Regulations,

|that the incidental take for the

ding for the total take allowed

A reasonable and prudent measure and implementing termis and cpnditions were included for the
MMM in the Tier | BO and have been incorporated into the LOA] process. Tssuance of this ITS
with the LOA, completes ESA requirements for authorization of igcidental take of the polar bear,
Compliance with the terms and conditions of this LOA ensures that the LOA holder is also in

compliance with the ESA,

X5
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Ms. Susan Childs , 3

This authorization is issued in accordance with our regulations listed at 73 FR 33212, dated
Tune 11, 2008. Should you have any further questions contact Mr, Craig Perham of our Marine
Mammals Management Office, at (907) 786-3800 or 786-3810.

Sincerely,

W K —

Rosa Mechan, Ph‘f).
Chief, Marine Mammals Management

Enclosures

oC: Mr. Rance Wall, MMS
Fairbanks Fish and Wildlife Field Office (FEWIFO)
USFWS Office of Law Enforcement (OLE)
North Slope Borough Deparhment of Law
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United States Department of tbe Interior
FISH AND WILDLIFE SERVICE

7 1011 E. Tudor Road ]
INHFPLY REAER (03 Anchorage, Alaska 99503-6199

AFES/MMM
ISSUED: April 30,2010
; EXPIRES: November 30, 2010

i
1
1
F

LETTER OF AUTHORIZATION
(10-01-CS) I
Shell Offshore, Lne. (Shell) is hereby authorized to take, by ‘ch&l B Harassment only, small
numbers of polar bears and Pacific walruses incidental to activities ocourring during the 2010

Proposed Open Water Marine Survey Program and Onshore Environmental Baseline Study
Activities, Chukchi Sea (2010 Chukchi Sea program). ;

A detailed description of the authorized activitics is provided in Addendum 2010-02, 2010
Proposed Open Water Marine Survey Program Activities — Chufchi Sea, recetved by the Service
February 9, 2010. Addendum 2010-02 is a supplement to the USFWS-approved Polar Bear and
Pacific Walrus Awareness and Interaction Plan, North Slope anil Chukchi Sea, Alaska; April
2008. The 2010 Marine Mammal Monitoring and Mitigation Pldn (Marine Mammal Monitoring
and Mitigation Plan for Proposed Open Water Marine Survey Prpgram in the Beaufort and
Chukchi Seas, Alaska, During 2010) was reccived by the Servicg on April 22, 2010.

The LOA is valid from the date of issuance to November 30, 2010. This authorization and the
required conditions below include conlractors of Shell performing Shell-approved work under
the scope of operations to be conducted. Authorization is subjccf fo the following conditions:

1. Shell Operations Managers, or their designates, must be tplly aware, understand, and
capable of implementing the conditions of this authorization.

2. The species authorized for takings, by Level B l‘larassmeﬁt only, are: Pacific walrus
(Odvbenus rosmarus divergens), and polar bear (Ursus maritimuy). The taking of any walrus or
polar bear in a manner prohibited under this authorization must be reported within 24 hours of
the taking to the Service Incidental Take Coordinator in Anchomge Alaska (907-786-3800), or
their designee.

3. This Authorization is valid only for activities (mcludmg suppmt vessels and aircraft)
described in Shell’s February 9, 2010 application. Changes in thq siting, timing, scope or nature
of project activities will require prior review and approval, 4,

TAKE PRIDE :
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4, The holder of this Authorization is required to cooperate with the Service and any other
Federal, state or local agency monitoring the impacts of the activity on walruses and polar bears.

8 At the discretion of the Service, the operator will allow the Service to place an observer
on site (vessels and aireralt) to monitor the impacts of the activ{ty on Pacific walruscs and polar
bears. |

f

6. The following documents are hereby approved, and all grovisions unless specifically
noted are incorporated into this authorization by reference: i

I

(a) Marine Mammal Monitoring and Mitigation Plan jo!‘ Proposed Open Water Marine
Survey Program in the Beaufort and Chukehi Seas, Alas {‘a During 2010 (received by the
Service on April 22, 2010),

(b} Polar Bear Interaction Plan (Polar Bear and Pacific ’Walrus Awareness and
Interaction Plan, North Slope and Chukchi Sea, Alaska, April 2008).

(c) 2009 Plan of Cooperation, Beayfort and Chukchi Seq, Alaska, May 2009

7. If any changes develop in your project during the 2010 Ghukehi Sea open-water season,
such as activities or location, notity the Marine Mammals Management Office prior to the
planned operation.

8. Prohibitions:

(a) The taking, by incidental Level B harassment only, is{limited to the species listed
under condition 2 above, The taking by Level A harassirient, serious injury, or death of
these species is prohibited and may result in the modification, suspension or revocation
of this Authorization.
(b) The taking of any walrus or polar bear whenever the required marine mammal
mitigation and monitoring measures have ot been fully implemented as required by this
Authorization, is prohibited.

9. Polar bear and walrus monitoring and mitigation must be ponducted in accordance with
50 CFR Section 18,118, where Shell must comply with the following monitoring, mitigation, and
reporting requirements:

The holder of this Authorization is required to:

(1} Avoid concentrations or groups of walruses and polar &
ice by all vessels under the management of Shell. Operatq

ears hauled out onto land or
rs of support vessels should, at

all time, conduct their activities af the maximum distance possible from known or

observed concentrations of animals. Under no civeumstanc

should vessels oporate within 800 meters (4 mile) of walr
land or ice.
(ii} Take every precaution to avoid harassment of walruses

¢8, other than an cmergency,
15es or polar bears observed on

or polar bears in water when a

vessel is operated near these aninwls, Maintain an 800 meter (%4 mile) distance, when
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practicable. Vessels must reduce specd when walruses pr polar bears are observed in
water and vessels capable of steering around these animuls must do so. Vessels may not
be operated in such a way as to separate members of a group of walruses or polar bears
from other members of the group. Vessels should avoid multiple changes in direction

and speed when walruses or polar bears are present,

(iif) Operate in full compliance with the tenms identified in the approved documents

identified mm Condilion 6.

(iv) Restriction of walrus or polar bear movements, by ahy means, in sea or on land, is

prohibited. Separation distances will be enforced until an

Monitoring,

imals have left the area.

For each walrus or polar bear sighting, an MMO or dcsignated crew member will record

the following:

(A) Species, group size, age/size/sex categories (if determinable), behavioral
activity, heading (if consistent), bearing and distance from vessel, sighting cue, and

apparent reaction of animals seen near the vessel.

(B) Time, location, heading, spced, and activity of the vessel, along with sea state,

visibility, cloud cover and sun glave at any time a walrug
(C) The identification of all vessels that are visibl

or polar bear is sighted.
e within 5 km of the vessel

whenever a marine mammal is sighted, and the time obse;ved, bearing, distance, heading,

speed and activity of the other vessel(s).

Reporting:
(a) Weekly summary of walrus and polar bear sightings.

The operator must tabulate and report all walrus and polar bear sightings recorded by the

MMOs from project vessels to the Service on a weekly bz
bear sighting include:

(i) a umque sighting ideniification number;
(i1) species, group size, age/size/sex categories, and substs
(iii) date, timc and location;
(iv} environmental conditions including: water depth (me
visibility 1 (#km), visibility 2 (light/dark), visibility 3 (glq
severe), jce condition 1 (estimated % ice cover in vicinity
(estimated distance (km) to pack ice);

sis, For each walrus or polar

ale (on ice, in water, both);

ters), sea state (Beaufort scale),
re: none, little, moderate,
of sighting), ice condition 2

(v) estimated range (meters) at first sighting, estimated range (meters) at closest

approach;

(vi) the behavior of animals sighted (if determinable);
(vii) whether animals appeared to react to the presence of
describe the reaction of the animal(s);

he ship (yes, no), if yes,

(viii) vessel activity at time of sighting including: vessel name; vessel speed (knots);
vessel activity code; action taken by operator in response to sighting; and,

{ix) any MMQ comments or notes

19




HAY-19-2010 WED 02:42 Pl

FAX NO.

(b) Notification of incident report.
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The operator must report any incidental lethal rake or injury of a polar bear or walrus.

(¢) Post season monitoring report,

A draft report will be submitted to the Service within 90 days after the cnd of the

program. The report will describe in detail:
(i) the operations that were conducted;

(ii) the methods, results, and interpretation pertaining tola
(iii) the results of the 2009 shipboard marine mammal mo

Il monitoring tasks;
nitoring;

(iv) marine manunal sightings (species, numbers, dates, {imes and locations;
age/size/gender, environmental correlates, activities, assbeiated survey activities);
(vii) estimates of the amount and nature of potential takd (exposure) of walruses and
polar hears (by specics) by harassment or in other ways 0 industry sounds;

(viii} an analysis of the effects of survey operations (e.g.| on sighting rates, sighting
distances, behaviors, movement patterns of walruses and polar bears);

and,

(ix) provide an analysis of factors influencing detectabiliry of walruses and polar bears;

() provide stunmarics on communications with hunters gnd potential effects on

subaistence uses.

The draft report will be subject to review and comment by the Service. Any

recommendations made by the Service must be addressed

in the final report prior to

acceptance by the Service. The draft report will be consiflered the final report for this
activity under this Authorization if the Service has not prpvided comments and
recommendations within 90 days of receipt of the draft rdport,

12.  Activities related to the monitoring described in this Authorization do not require a
separate scientific rosearch permit issued under section 104 of the Marine Mammal Protection

Act.

13. A copy of this Authorization and the Service-approved Pd

lar Bear Interaction Plan must

be in the possession of the operator of all vessels and aircraft engaging in the activity operating

under the authornity of this Letter of Authorization.,

14.  Per the “Programmatic Biological Opinion for the Chukchi Sea Incidental Take

Regulations for Polar Bear (June 2008)”, your request also trigger

s the second of the two-ticred

programmnatic process. In order for incidental take of the polar béar to be exempted from the
prohibitions of the ESA, the LOA also serves as an “Incidental Take Statement” (ITS), required
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under selction i ot: the E:‘sndangered Species Act of 1973 (ESA). |Issuance of the LOA/ITS fulfills
the_1'§qu11'ements for Tier 2 Consultation of the Programmatic Hiological Opinion for the
aclivities described in this lelter.

é}«— /%A

= Ry 3,
Chief, Marine Mammals I\ﬁanagemcm Date

MaY 1'9 2010
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United States Department of fhe Interior
FISH AND WILDLIFE bERVICE

101 | E, Tudor Road
1N KEPLY REFER T0: Anchorape, Alaska 99503- 6199

AFES/MMM ;

}
U.S. Fish and Wildlife Service

AUTHORIZATION TO TAKE, BY HARASSMENT, POLAR BEARS
(10-INT-16) ‘

, ISSUED: April 30, 2010
EXPIRES: November 30, 2010

Under Sections 101 (a)(4)(A), 109(h), and 112(c) of the Murine Mammal Protection Act of 1972,
as amended, Shell Offshore, Inc. (Shell) is authorized to take, b}? harassment, polar bears dunng
exploration activities in association with the 2010 Proposed Opcp_ Water Marine Survey Program
and Onshore Environmental Baseline Study Activities, Chukchi Sea (2010 Chukehi Sea

program).

A detailed description of the authorized activities is provided in Addendum 2010-02, 2010
Proposed Open Water Marine Survey Program Activities — Chul{cht‘ Sea, received by tho Service
February 9, 2010. Addendum 2010-02 is a supplement to the USFWS-approved Polar Bear and
Paclfic Walrus Awareness and Interaction Plan, North Slope ams[ Chukehi Sea, Alaska; April
2008, The 2010 Marine Mammal Monitoring and Mitigation Plan (Marinc Mammal Monitoring
and Mitigation Plan for Proposed Open Water Marine Survey qu)gram in the Chukehi and
Chukehi Seas, Alaska, during 2010) was received by the Serviceton April 22, 2010.

Section 101(a)(4)(A) states that, “Except as provided in subparag:raphs (B) and (C), the
provisions of this chapter shall not apply to the use of MEASUros: i

(i) by the owner of fishing gear or catch, or an employee or agent of such owner, to deter a
marine manunal from damaging the gear or catch; :

(i) by the owner of other private property, or an agent, bailee; or employee of such owner, to
deter 4 marine mammal from damaging private praperty;

‘(iit) by any person, to deter a marine mammal from endangerhig petsonal safety; or

TAKE PRIDE
INAMERICA m"
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(iv) by a govermment employes, to deler 2 marine mammal from damaging public property,
go long as such measures do not result in the death or serious injury of a marine mammal.

Section 109(h)(1) states that “nothing in this title (Conservatiors and Protection of Marine
Mammals) shall prevent a Federal, State, or local government official or employee or a person
designated under Section 112(c) from taking, in the course of his or her duties as an official,
employee, or designee, a marine manwmal in a humane manner (including euthanasia) if such
taking is for:

(A) the protection or weltare of the mammal,

(B) the protection of the public health and welfare, or
(C) the non-lethal removal of nuisance animals.”

The purpose of authorizing taking by harassment, or deterrence, lis to maintain human and bear
safety and welfare in polar bear habitat. Authorizing Level B harassment take reduces the
likelihood of death or injury of polar bears. This is accomplishef by the following objectives:
Prevent bears from associating food with humans and fadiiities

“Train” bears to avoid people

Allow bears 1o use travel routes (natural and man-made) o move along the coast
Prevent bears from extended use of areas around facilities

it

Harassment authorization is subject to the following conditions:

1. The “Polar Bear and Pacific Walrus Awareness and Interaction Plan, North Slope and
Chukehi Sea, Alaska, April 2008,” is approved and all provisions must be complied with
uniess specifically noted otherwise in this Letter of Authqrization. A copy of this polar
bear interaction plan must be available on site for all pcrsf)nnel.

I

Shell Operations Managers, or their designates, must be tJ 1ly aware of, understand, and
be capable of implementing the conditions of this authorization.

e

3. This authorization is valid only for those activities identified in the request for a Letter of
Authorization dated February 9, 2010,

4. This authorization is restricted to harassment activities, |

5. Authorized individuals are responsible for documenting ar!1d reporting to the U.S. Fish
and Wildlife Service, Marine Mammals Management Office, (907) 786-3800, ail
instances mnvoelving harassment activities as soon as possibile and not later than 24 hours
after the occurrence.
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6. This anthorization is issued specifically to Sheil who is responsible for ensuring that
trained and qualified personnel are assigned the task t¢ harass (deter) polar bears.

7. Activities will not operate nor pass within 1 mile of known polar bear dens, and all
abserved dens will be reported to the Marine Mamimals Managemont Office, Fish and

Wildlife Service immediately. Should occupied dens be

identified within one mile of

activities, work in the immediate area will cease and Sexvice will be coniacted for

guidance, The Service will evaluate thess instances on 3

case-by-case basis to determine

the appropriate action. Potential responses may range frpm cessation or modification of

work to conducting additional monitoring.

8. Hazing techniques must not cause the injury or death of p bear. Types of hazing

techniques may mclude, but are not limited to:

9. Priorto conducting a harassment activity, operators musf

10. When conduoting a harassment activity, operators must:

Bear Monitors

Air homs

Electric fences
Chemical repellents
Acoustic recordings
Vehicles

Projectiles: cracker shells, bean bags, rubber bullsts, and screamers.

Reduce/eliminate attractants
Secure site; notify supervisor; move personnel to
Ensure bear has escape route(s)

Ensure communication with all personnel

safoty
;

:
{

Chose the method that will have the least effect o1 the bear and inc¢rease the

intensity of the method or use additional methods

only if necessary

Shout at the bear before using projectile (avoidande conditioning)
Meove bear in proper direction; continue with minifnally necessary deterrents to

receive desived result

11. After a harassment event has occurred, operators must:

Monitor bear movement (to ensure no return)
Notify supervisor and personne! to resume work

Fill out report to be sent to the Service as required under condition 4 {within 24

hours)
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12. This Authorization is valid for the period indicated on tliis authorization, unless extended
or terminated in writing by the U.S. Fish and Wildlife S¢rvice, Marine Manunals
Management Office. [

13. A final report of all encounters and hazing events must be submitted to the U.S. Fish and
Wildlife Service, Marine Mammals Management Office|within 60 days from the
expiration date of this authorization. 1

Signed: /%«L

MAY 1 9 2010

Date:
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APPENDI X C: CONFLICT AVOIDANCE AGREEMENT

FINAL FOR SIGNATURE May 27, 2010

2010 OPEN WATER SEASON
PROGRAMMATIC CONFLICT AVOIDANCE AGREEMENT

BETWEEN

BP EXPLORATION (ALASKA), INC.
CONOCOPHILLIPS ALASKA, INC.
EXXON MOBIL CORPORATION
ION / GX TECHNOLOGY
PIONEER NATURAL RESOURCES ALASKA, INC.
SHELL OFFSHORE, INC
STATOIL

AND

THE ALASKA ESKIMO WHALING COMMISSION
THE BARROW WHALING CAPTAINS’ ASSOCIATION
THE KAKTOVIK WHALING CAPTAINS’ ASSOCIATION
THE NUIQSUT WHALING CAPTAINS’ ASSOCIATION
THE PT. HOPE WHALING CAPTAINS’ ASSOCIATION
THE PT. LAY WHALING CAPTAINS’ ASSOCIATION
THE WAINWRIGHT WHALING CAPTAINS’ ASSOCIATION

Final for Signature
May 27, 2010
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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:

D) 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:

(1)  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.

(7}  Theterm “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 Patticipants.

(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.

(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.
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(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.
(a) Term.

The term of this Agreement shall commence with the signing of this document by
the Participants and shall terminate upon completion of the Nuigsut, 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:

(N 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
barge and transit vessel traffic during the 2010 Open VWater 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

4
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(c)

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.

(M 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 Y upik 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.

%) 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.

5
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(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 106. REGULATORY COMPLIANCE.

(a) 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.

Subiject 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:

(1)  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 affected Participants 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.
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SECTON 107. EMERGENCY AND OTHER NECESSARY ASSISTANCE.
(a) 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 I.)

(b) Emergency Assistance for Subsistence Whale Hunters.

Section 403 of Public Law 107-372 (16 U.S.C. 916¢ note) provides that
“Notwithstanding any provision of law, the use of a vessel to tow a whale, taken ina
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.
(a) 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.



Appendix C: Conflict Avoidance Agreement C-13

FINAL FOR SIGNATURE May 27, 2010

(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.

&) 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.

(a)

(b)

Marine Mammal Observer / Inupiat Communicator Required.

D) 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 Primary 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.

&) 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 MMQO/IC’s
primary duty will be to carry out the communications responsibilities set out in
this Title.

10
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(4 At all other times, the MMO/IC will be responsible for keeping a lookout for
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.

(N 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, as well as any marine mammal
sightings by the MMO/IC.

SECTION 202. COM-CENTER GENERAL COMMUNICATIONS SCHEME.

(a)

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

(N 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.

11
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(b)

(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 SEat _____ knots. We will proceed on this

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.

&) 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. VWe 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 VV on Avoiding Conflicts.

12
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(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.

EXAMPLE: This is Archie Ahkiviana. lam __ ' north, ' west. lhavea
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.

(N 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.

(c) Responsibilities of Participants.

(1) 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

(a)

(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.

M 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.
&) 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

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

(2) 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:

(i) Name of caller and vessel.

(i) Vessel location, speed, and direction.

(iiy  Time of call.

15
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(iv)  Anticipated movements between this call and the next
report.

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

(i Name of caller.

(i) Location of boat or camp.

(iiy  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 humber 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 VWhale Hunter Conflict. In the event an
industry/subsistence whale hunter conflict is reported, the appropriate Com-
Center operator shall record:

(A)  Name of industry vessel.

(B) Name of subsistence whaling captain.

(C) Location of vessels.

(D)  Nature of conflict, data, and time.
(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

the Com-Center operator.
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(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.

(a)

Communications Equipment to be Provided to Subsistence Whale Hunting
Crews.

(N In General. The Industry Participants will provide (or participate in the
provision of) the communications equipment described in paragraphs (4) and (€)
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.

17
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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) Kaktovik Subsistence Whaling Boats: 8

(B) Kaktovik Base and Search and Rescue: 2
(C)  Nuigsut Subsistence Whaling Boats: 12

(D)  Nuigsut Base and Search and Rescue: 3
(E) Barrow Base and Search and Rescue: 2

(F) Wainwright Base and Search and Rescue: 2
(G) Wainwright Subsistence Whaling Boats: 4
(H)  Pt. Hope Base and Search and Rescue: 2
) Pt. Hope Subsistence Whaling Boats: 10

(J) Pt. Lay Base and Search and Rescue: 2

(K) Pt Lay Subsistence Whaling Boats: 4

(5) Specific VHF Channels Far 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)  Nuigsut whaling crews will use Channel 68.

(B) Kaktovik whaling crews will use Channel 69.

(C) Barrow whaling crews will use Channel 72.

(D) Wainwright Whaling Crews will use Channel 12.

18
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(E) Pt Lay Whaling Crews will use Channel 72.
()] 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.

Al 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 (Bob Shears, Wainwright — Oloognik/Fairweather Corp.)

(3) Exxon Mobil's Local Representative
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TBD

(4) ION/GX Technology's Local Representative

TBD

(5)  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.

(6) Shell Offshore Inc.'s (Shell) Local Representatives

JOHN MAKETA and HOWARD HILL 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.

(7) STATOIL’s Local Representative

TBD

(8)  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).

(9)  The Village of Nuigsut

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).

(10) 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.
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(11)  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).

(12) The Village of Pt. Hope

For purposes of this Agreement, the individuals to contact for the Village of Pt.
Hope will be: CHESTER FRANKSON, SR. at (907) 368-2054 (Home).

(13) 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), (207)
833-2320 (Fax), THOMAS NUKAPIAK (907) 833-6467 (Home), (907) 833-3838

(14) 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 JOHNNY AIKEN at (907) 852-
2392.
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 (NVWCA)

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.
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(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 W 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.

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.
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SECTION 302. BARGE AND TRANSIT VESSEL OPERATIONS.

(a) 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.

(b) Operator Duties.

All barge and transit vessel operators are responsible for the following
reguirements.

(1)  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. [t 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.
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(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.

(c) Routing Barges and Transit Vessels.

(N 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.

(d) 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.

(e) Vessels Operating in Proximity of 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:

(1)  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;
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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.

TITLE IV - VESSELS, TESTING, AND MONITORING

SECTION 401. INDUSTRY PARTICIPANT VESSELS AND EQUIPMENT.
(a) 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 I, and
vessels and equipment used for monitoring plans shall be listed in Attachment IIl.

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

(1)  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 |l 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.

(a)

(b)

Sound Source Verification Testing.

(10 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).

(¢ Vessels. Industry Participants will conduct a sound source verification test
for all vessels used for geophysical activity. Each Industry 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 regularly monitored and archived.

Mutual Agreement on Site for Testing; Advance Notice Required.

(N 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 DVWM to observe the sound
signature tests.

Sound Signature Data to be Made Available.

&) 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.

(a)

Monitoring Plan Required.

(1) 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
any other entities or individuals designated by one of these organizations.
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(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.

(1) 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.
(1) 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 2010/2011. The results of this workshop will be presented at the 2011 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

(a)

(b)

(c)

BOWHEAD WHALES OR SUBSISTENCE WHALE HUNTING
ACTIVITIES.

Routing Vessels and Aircraft.

(1)  All vessel 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 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:

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

6)) 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

%) 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 |1l of
this Agreement. The Industry Participants conducting geophysical activity agree to
coordinate the timing and location of such activity so as to reduce, by the greatest
extent reasonably possible, the level of nhoise energy entering the water from such
activity at any given time and at any given location.
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(a) 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 Nuiqsut.1 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.

(¢ Nuigsut:

A. Pt. Storkerson(~148 deg. 42 min. W) to Thetis Island (~150 deg.
10.2 min. W).

(i Inside the Barrier Islands. No geophysical activity prior to
August 5. Geophysical activity is allowed from August 5 until
completion ofoperations2

(ii).  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.

= 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 greaterthan 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) Beginning 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 June 15 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.

. 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.

(a) 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 to 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.

(f) 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

Chairman, AEWC

AEWC Commissioner for Barrow
Dated:

Julius Rexford
AEWC Commissioner for Pt. Lay
Dated:

Isaac Nukapigak
AEWC Commissioner for Nuigsut
Dated:
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AEWC Commissioner for Pt. Hope
Dated:

Joe Kaleak
AEWC Commissioner for Kaktovik
Dated:

Rossman Peetook
AEWC Commissioner for Wainwright
Dated:
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FINAL FOR SIGNATURE May 27, 2010
Name: Name:
BP Exploration (Alaska) Inc. Shell Offshore, Inc.
Dated: Dated:
Name: Name:
ConocoPhillips Alaska Exxon Mobil Corporation
Dated: Dated:
Name: Name:
ION / GX Technology Pioneer Natural Resources Alaska
Dated: _ Dated:
Name:
Statoil
Dated:
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FINAL FOR SIGNATURE
27,2010

May

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
Nuiqsut 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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852-4844 Hom:
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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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FINAL FOR SIGNATURE May
27,2010

ATTACHMENT II

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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FINAL FOR SIGNATURE May
27,2010

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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ATTACHMENT IV

SAFE HARBOR
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APPENDI X D: DESCRIPTION OF SURVEY VESSELSAND
EQUIPMENT

R/V Mt. Mitchell

Fugro Geo Services, Inc. contracted the R/ Mt. Mitchell to conduct Shell’s 2009 shallow
hazards and site clearance survey. The Mt. Mitchell was built in Jacksonville, Florida in 1963
and was originally commissioned as a survey ship with NOAA in 1967. The Mt. Mitchell
currently is owned by Global Seas LLC of Seattle, Washington. It's home port is Ketchikan,
Alaska. The overal length of the Mt. Mitchell is 70.4 m (231 ft) and its gross tonnage is 1453
metric tons with a mean draft of 3.9 m (13 ft). The total fuel capacity of the Mt. Mitchell is 397
m® with afuel consumption rate ranging from 6.6 to 8.8 m® per day. The Mt. Mitchell is equipped
with fresh water making capabilities, and a sludge and waste ail incinerator.

Airgun Description

The sound source used by Shell and its survey contractor, Fugro Geo Services Inc.,
consisted of a 40-in® airgun array towed approximately 47 m (154 ft) aft of the Mt. Mitchell at a
depth of ~2 m (6 ft) during the shallow hazards and site clearance survey operations. This array
was similar to the array used during shallow hazard surveys in the Chukchi Seain 2008. The Mt.
Mitchell aso towed two streamers, 30 and 300 m (33 and 328 yd) in length with a 24- and 48-
channel hydrophone, respectively, to record reflected sound energy. A 10-in® airgun was used as
amitigation source during power downs when marine mammals were observed within or about to
enter the applicable full-array safety radius and during turns. Air compressors aboard the Mt.
Mitchell were the source of high pressure air used to operate the airgun array. Seismic pulses
were emitted at intervals of 15 m (16 yd; ~8 sec) while the Mt. Mitchell traveled at a speed of 3.2
to 4 kt (5.9-7.4 km/h, 3.7-4.6 mi/h). In general, the Mt. Mitchell towed this system along a
predetermined survey track, although coarse alterations were occasionally made during the field
season to avoid obstacles or during repairs to the equipment.
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Non-seismic Survey Gear

In addition to the seismic airgun gear described above, the Mt. Mitchell was equipped with
various survey eguipment and gear, including:

e Echotrac DF3200 bathymetry system with an operating frequency of 200 kHz;

e  GeoPulse Pinger sub-bottom profiler with an operating frequency of 3.5 kHz;

e Edgetch Model 4200 side scan sonar with an operating frequency of 100-500 kHz;
e SeaSpy Marine Sensor magnetometer.

R/V Ocean Pioneer

The R/V Ocean Pioneer was built in 1974 and is owned by Stabbert Maritime of Seattle
WA. The Ocean Pioneer is 205 ft in length with a 40 ft beam and 14 ft draft when leaded. She
has two Alco 12-251 main engines capable of 5600 horsepower at 900 rpm. The Ocean pioneer
also has two 3406 CAT-212 kW generators and a 3406 CAT-425 horsepower bow thruster.
Propulsion is provided by two electronic variable pitch propellers. Maximum speed of the
Ocean Pioneer is 14 kt. The Ocean Pioneer has 5600 ft* of deck space with a deck load capacity
of 1022 long tons. The Ocean Pioneer has an “A” frame with a 20,000 Ib capacity and a crane
with a 35 ton extension boom.

Non-seismic Survey Gear
The Ocean Pioneer was not equipped with an airgun array. She was equipped with various
survey equipment and gear, including:
e EdgeTech 3100 sub-bottom profiler with an operating frequency of 3—kHz;
e Kongsberg EM3002 multibeam sonar with an operating frequency of 300 kHz;

e Vibracore vibratory coring system comprised of a NAVCO BH-8 pneumatic
vibrator;




Appendix D: Description of Survey Vessels and Equipment D—3

e Autonomous Underwater Vehicle (AUV), which was equipped with:

(0]

EdgeTech 216 single head sub-bottom profiler with an operating
frequency of 3—-7 kHz;

EdgeTech dua frequency 120/410 side scan sonar with an operating
frequency of 410 kHz;

Kongsberg EM2000 multibeam sonar with an operating frequency of 220
kHz;

RD Instruments WHN 300 doppler velocity log with an operating
frequency of 300 kHz.
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APPENDIX E: DETAILSOF MONITORING, MITIGATION, AND
ANALYSISMETHODS

This appendix provides details on the standard visual monitoring methods and data analysis
techniques implemented for this project. Five marine mammal observers (MMOs) were aboard the
seismic source vessel, R/V Mt. Mitchell. Three MMOs were biologists experienced in marine mammal
identification and observation methods and the other two MMQOs were Inupiat with various levels of
experience identifying Arctic marine mammals. In addition to the MMOs onboard the Mt. Mitchell, Shell
placed 5 MMOs aboard the survey vessel R/V Ocean Pioneer and a single MMO on the support vessel
M/V Arctic Seal. MMOs generally worked 2-4 hr shifts for up to 12 hrs per day during a 3 to 6-week
shift before being replaced by other MMOs.

All MMOs participated in extensive safety training and a 7-14 day observer training course
(depending on previous MMO experience) designed to familiarize them with the operational and data
recording procedures, reporting protocols, and permit stipulations. The permit stipulations and

requirements were also explained to the vessel and marine-survey crews prior to survey operations.
MMO duties included:

= recording environmental and sighting conditions;

= searching for and identifying marine mammals, and recording their numbers, distances from the
vessel, and behavior;

= recording possible reactions of marine mammals to the vessel and survey operations; and
= initiating mitigation measures when appropriate.

Visual Monitoring for Marine Mammals

MMOs monitored marine mammals from the Mt. Mitchell during all daytime and nighttime seismic
operations. MMOs onboard the Ocean Pioneer monitored for marine mammals during all daylight
survey operations. The MMO aboard the Arctic Seal monitored for marine mammals during support
operations and transits. Seismic operations were suspended or amended when marine mammals were
observed within, or about to enter, designated safety radii described in the permits. In general,
observations for marine mammals were conducted using the following guidelines:

= Observations during daylight and nighttime hours were conducted in good and poor visibility whenever
the airgun(s) were operating, and by two observers when possible.

= MMOs observed during transit periods without airgun operations, at the discretion of the lead
MMO, to obtain baseline data on marine mammal distribution and (in the case of less experienced
observers) to become more familiar with observation protocols.

=  Two MMOs observed for 30 min prior to the planned start of seismic operations after an extended
shut down and the entirety of the>180 re 1 uPa-m dB (rms) radius was required to be visible for
those 30 min.

= When the airgun array was powered up at night, at least one MMO watched for marine mammals,
using night vision devices, for 30 min prior to start up. (Note that there was 24-hour daylight
until late Aug.)

= MMOs also recorded locations and movements of vessels when on watch; information regarding
vessels as well as marine mammals was recorded in a database.

MMO(s) systematically scanned the area around the wvessel in a sweeping pattern, usually
alternating scan sweeps between reticle binoculars (e.g., Fujinon 7 x 50) and the unaided eye during the
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daytime. Observations were focused forward and to the sides of the vessel in an arc of ~210°, but MMOs
also regularly checked for the presence of marine mammals astern of the vessel. Night vision devices
were used aboard the Mt. Mitchell during non-daylight hours using a similar sweep search pattern.

The duration of a single visual shift was no longer than 4 hr to minimize observer fatigue. Use of
two observers simultaneously was desirable and was scheduled when possible to increase detection of
marine mammals near the source vessel. In addition to the dedicated MMOs, bridge personnel were
responsible for detecting marine mammals and implementing mitigation requirements when MMOs were
not present on the bridge.

While on watch, MMOs kept systematic written records of the vessel’s position, activity, and
environmental conditions using codes that were entered either onto a datasheet and later transcribed onto
database, or entered directly into a database using a notebook-style computer. Vessel and environmental
data were recorded onto the datasheet every 30 min or whenever conditions changed significantly.
Additional data were recorded when marine mammals were observed. For all records, the date and time,
vessel position (longitude and latitude), and environmental conditions were recorded. The database was
constructed to prevent entry of out-of-range values and codes. Data entries were checked manually by
comparing listings of the computerized data with the original handwritten datasheets, both in the field and
upon later analyses.

The following information was recorded for each marine mammal sighting: date, time, species,
total number of individuals, number of juveniles, bearing relative to vessel’s heading, direction of
movement relative to the vessel, distance from the vessel, behavior when sighted, whether animal was in
the water or hauled out on ice or land, behavioral pace, reaction to the vessel, vessel position, water depth,
observer initials, species identification reliability, and the time that mitigation measures were requested (if
necessary). On the seismic vessel, distance to marine mammals was measured from the MMO’s location
on the bridge rather than from the nominal center of the seismic source. The distance of the animal from
the airgun array was calculated using a GIS during data error checking and processing at the end of the
season. However, for sightings near or within the safety radius in effect at the time, the distance from the
marine mammal to the nearest airgun was estimated and recorded for the purposes of implementing
power downs or shut downs. The bearing from the vessel to individual or groups of marine mammals
was estimated using positions on a clock face, with the bow of the vessel considered to be 12 o’clock and
the stern 6 o’clock.

Operational activities that were recorded by MMOs onboard seismic vessels included the number
of airguns in use, total volume of the airguns, and the type of vessel/seismic activity. Intra-ship
communication between seismic technicians and MMOs was conducted via radio or telephone and used
to alert MMOs of any changes in operations, and to request power or shut downs by MMOs. The position
of the vessel was logged every 60 sec by GPS and these data were integrated with the marine mammal
database to check for data recording errors. Details regarding the seismic activities (start and stop times,
number of guns firing, etc.) was collected from the airgun operators log and also used to error check
MMO data.

Marine Mammal Mitigation During Operations

Shell did not conduct seismic activities in the Chukchi Sea during 2010, however, the IHA and
LoA stipulated numerous general mitigation measures that MMOs implemented throughout the season in
both the Chukchi and Beaufort seas. These included:

e reducing vessel speed for all Pacific walrus sightings;
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e maintaining a 805 m (880 yd or 0.5 mi) marine buffer from all Pacific walruses and polar
bears when practicable (this was done for all sightings initially detected at distances greater
than 805 m, however, numerous Pacific walruses were initially detected closer than 805 m);

o altering course to avoid separating groups of marine mammals

o reducing vessel speed to less than 10 kt when a cetacean was within or about to be within 274
m (300 yd) of the vessel;

o reducing vessel speed to below 10 kt during periods of poor visibility (e.g., fog) to reduce the
risk of injury to marine mammals;

e avoiding multiple alterations of vessel course and speed when groups of marine mammals
were encountered;

e checking areas adjacent to vessel propellers for marine mammals before engaging after idle
periods;

e transiting outside the polynya zone whenever survey activities were not being conducted.

In addition to specific mitigation measures stipulated in the IHA and LoA, MMOs concentrated
their monitoring efforts around all geophysical survey operations, particularly in the areas directly
adjacent to survey gear while it was deployed. MMOs aboard the Ocean Pioneer conducted a 30-min
watch prior to the deployment of the autonomous underwater vehicle (AUV) to ensure that the area to be
surveyed was clear of marine mammals.

The following mitigation measures were adopted for marine mammal sightings during seismic
survey activities: ramp ups, power ups, shut downs, power downs, and course alterations.
Ramp Up

A ramp up is a process commonly used by seismic vessels with large airgun arrays that involves a
gradual increase in the number of airguns firing from none or one airgun until the full array is active. In this
report, a ramp up from no airguns firing is simply called a ramp up. However, when a ramp up was initiated
while the single (mitigation) airgun had been firing it is referred to as a power up. The reason for the
different terms, as described further below, is that a ramp up cannot be initiated during times when the full
safety radii are not visible to MMOs for 30 minutes while a power up can be initiated during times when the
full safety radius is not visible because the mitigation gun has been firing.

Daylight Procedure

During daylight hours, a ramp up or power up was required when the full airgun array had not been
operating for a period of >10 min. A 30 min watch period performed by at least two MMOs was required
prior to a ramp up. The entire >180 dB (rms) safety radius for the full array must be visible for the entire
30-min pre-ramp up observation period before the ramp up could commence. However, if the mitigation
airgun had been operating during the break in full array activity, then a power up could be initiated at any
time provided two MMOs were on active watch during the power up. If the airguns had been shut down
or powered down because of the presence of a marine mammal within or near the applicable safety radius,
a ramp up or power up could not begin until that safety radius was clear of marine mammals. Following a
marine mammal sighting, the safety radius was considered clear when the marine mammal was observed
outside of the safety radius, or if the marine mammal(s) were not seen in the safety radii again for 15 min
(for small odontocetes and pinnipeds) or 30 min ( for mysticetes, large odontocetes and Pacific walruses).
If a marine mammal was observed within the applicable safety radius during the 30-min pre-ramp up
observation period, the airgun operator was informed and the ramp up was postponed.
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Ramp ups of the airgun array began with firing a single airgun. The number of airguns firing was
then increased at a rate no greater than an increase of ~6 dB (rms) per 5-min period. During a power up
the same procedure was applied by increasing the number of operating guns from the single mitigation
airgun to the full array. During a ramp up or power up, the safety radius for the full airgun array was
maintained even though fewer airguns were operating.

MMOs informed the airgun operators when ramp up could proceed. If a marine mammal was
observed within its applicable safety radius during the 30-min observation period, or during the ramp up,
the bridge and airgun operators were informed, as usual, of any necessary mitigation measures (i.e. power
down or shutdown).

Darkness Procedures

During hours of darkness, ramp up could commence only if the entire >180 dB (rms) safety radius
for the full array was visible to MMOs for 30 min using either the unaided eye or night-vision devices.
However, similar to daylight periods with poor visibility conditions, a power up could commence at night
even if the full array >180 dB (rms) radius was not visible.

Power Down

A power down is a reduction in the number of operating airguns (usually from all airguns firing to
a single mitigation airgun firing). If marine mammals were detected outside the applicable safety radius
of the full airgun array but were likely to enter the safety radius (i.e., if the mammals were moving
towards the vessel or if the vessel was moving in the direction of the mammals), and if the vessel's course
or speed could not be changed to avoid having the mammals enter the safety radius, the airgun array was
powered down to the single mitigation airgun before the mammals were within the full array safety
radius. Likewise, if a mammal was first observed already within the full array safety radius, the airguns
were immediately powered down. The mitigation airgun continued firing at a source level of at least 180
dB (rms) during the interruption of full array seismic operations. A shut down (see below) was
implemented only if a marine mammal was detected within or about to enter the smaller safety radius
around the mitigation airgun. Full airgun activity did not resume (via a power up) until the marine
mammal had cleared the safety radius of the full array.

Shut Down

A shut down is the cessation of all airgun activity, including the single mitigation airgun. If a cetacean
or pinniped was detected within or about to enter the applicable safety radius of the mitigation gun, the airgun
was shut down. After a shut down, the animal must have cleared the safety radius before start up
procedures could begin. If the mitigation airgun was shut down for >10 min, then at least 30 min of
observation by two MMOs was necessary prior to ramp up. MMOs informed the bridge when ramp up of
the airgun(s) could proceed.

Course Alteration

If a marine mammal was detected outside the applicable safety radius and, based on its position and
direction of travel, was likely to enter the safety radius, one possible mitigation measure was to adjust the ship
track and/or speed to avoid close approach to the mammal. However, while the streamer(s) and airgun(s) are
being towed behind the vessel, the turning rate of the vessel is very limited, and course alteration is generally
not a practical mitigation method for a seismic vessel. Instead, the marine mammal’s activities and
movements relative to the seismic vessel were closely monitored. If the mammal appeared likely to enter the
safety radius, further mitigation actions were taken, i.e., power or shut down of the airgun(s). Non-seismic
vessels reduced speed and altered their course, if practicable, to avoid Pacific walruses in water as per the
2010 LOA. The Mt. Mitchell, however, was already operating at minimum speed and had reduced
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maneuverability due to the seismic gear it was towing, therefore only seismic mitigation (i.e. power
downs, shut downs) was implemented.

Analyses

Marine Mammal Monitoring

This section describes the analyses of the marine mammal sightings and survey effort recorded
during this project. It also describes the methods used to calculate densities and estimate the number of
marine mammals potentially exposed to airgun sounds associated with Statoil’s seismic survey.

The sightings and effort data collected in the Beaufort Sea were grouped into three categories, or
bins, to assess potential effects of seismic sounds on marine mammals. There were no seismic operations
in the Chukchi Sea. These categories were designed to distinguish potential differences in distribution,
abundance, and behavior of marine mammals at multiple levels of seismic survey influence. In previous
reports, observer data were categorized as “seismic”, “non-seismic”, or “post-seismic” based on the time
and location where data were collected relative to seismic activity. However, the relatively broad criteria
used to define these categories did not fully account for difference in the sounds produced by different
airgun arrays or the number of guns firing during a given period (i.e. full array activity vs. mitigation
airgun activity). Also, the method did not allow data collected from non-seismic vessels in the area to be
considered along the gradient of received sound levels that actually exists around a seismic source while it
is operating. For those reasons, the results from sound source measurements were used to categorize
sightings and observer effort within 10 dB (rms) sound level bins from >190 through <120 dB (rms).

Analyses of Beaufort Sea observer effort and marine mammal sightings data were categorized by
received sound level (RSL) based on the results from sound source measurements (see Chapter 3). Data
were grouped into three received sound level (RSL) bins: (1) >160 dB (rms), (2) 159-120 dB (rms), and
(3) <120 dB (rms). For the vessel-based results from the Beaufort Sea presented in Chapter 5, the term
“seismic” refers to effort and sightings data that were collected in locations where RSL was >160 dB
(rms). The term “non-seismic” refers to data collected in locations where RSL was <120 dB (rms).
“Seismic” data were recorded exclusively from the Mt. Mitchell during periods when its airguns were
operating because neither of the other two vessels operated inside the Mt. Mitchell’s >160 dB (rms)
radius. The 159-120 dB (rms) bin represented intermediate RSLs and accounted for less than 0.2% (<20
km or <12 mi) of observer effort data. This was because the Ocean Pioneer and Arctic Seal worked
almost exclusively outside the Mt. Mitchell’s>120 dB (rms) radius, and low amounts of survey effort
where RSLs were >120 dB (rms) precluded meaningful analyses. Therefore, “non-seismic” data included
all data from the Mt. Mitchell when its airguns were off and all data from the Ocean Pioneer and Arctic
Seal except the insignificant amount of time (~0.2%) they spent transiting in areas where RSLs were
between 160 and 120 dB (rms).

Data meeting the traditional post-seismic period definition (3 min to 1 h for pinnipeds and polar
bears after cessation of seismic activity or 3 min to 2 h for cetaceans) were not included in the <120 dB
(rms) bin since the distribution and behavior of animals during this time may still have been altered due to
the recent seismic activity. The rate of recovery toward “normal” during the post-seismic period is
uncertain. Marine mammal responses to seismic sound likely diminish with time after the cessation of
seismic activity. The end of the post-seismic period was defined as a time long enough after cessation of
airgun activity to ensure that any carry-over effects of exposure to sounds from the airguns would have
waned to zero or near-zero. The reasoning behind these categories was explained in MacLean and Koski
(2005) and Smultea et al. (2005).
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As summarized in Chapter 4, marine mammal density was one of the variables examined to assess
differences in the distribution of marine mammals relative to the seismic vessel between seismic and non-
seismic periods. Densities were calculated using line-transect procedures for vessel-based surveys (Buckland
et al. 2001). To allow for animals missed during observations, we corrected our visual observations using
correction factors calculated with these procedures.

Corrections for Sghtability

As is standard for line-transect estimation procedures, corrections for the following two parameters
were included in the calculation of densities:

e ((0), a measure of detection bias. This factor allows for the fact that less than 100% of the
animals present along a transect line are detected.

o f(0), the reduced probability of detecting an animal with increasing distance from a transect
line.

Where species-specific values did not exist, values for similar species were used, and when it was not
possible to calculate correction factors using the data collected during this study, values from previous
studies were substituted.

The g(0) values for cetaceans and pinnipeds were taken from previous studies. The g(0) value for
cetaceans (0.902) was taken from Forney and Barlow (1998). This g(0) value is based on estimates for
humpback, fin, and blue whales that were calculated using data collected off the coast of California. In
the absence of better data, these estimates were applied to bowhead, gray and unidentified whales in this
study. The estimate for minke whales (0.84) comes from Table 4 in Barlow and Gerrodette (1996). The
best available g(0) value for pinnipeds (0.6) was taken from Bengtson et al. (2005) based on a study that
involved the use of satellite-linked time-depth recorders to study the haulout patterns of ringed seals. In
the absence of better data specific to each species, this correction factor was applied to all pinniped
species. For polar bears, a g(0) value was not available. In the case of sightings with group size >16, g(0)
was assumed to be 1.0.

The f(0) factors used in the analysis were calculated from observations made during this study
when sample size allowed (Tables E.1 and E.2). Only non-seismic period sightings that met the analysis
criteria described in Chapter 4 were used for the calculations. These sightings were imported into
Distance 5.0 where the f(0) values were calculated separately for each species or species group. The
default analysis method was conventional distance sampling with a half-normal model and cosine
expansion with no stratification. For sightings with group size>16, a f(0) value of 1.0 was used because
probability of detection increases with increasing group size, and there were not enough samples with
large group sizes to allow for calculation of a separate detection function. For polar bears, the small
sample size that resulted from this study did not allow calculation of f(0), and a published f(0) value was
not available, therefore detection probability was assumed to be 1.0.

Number of Individuals Exposed

Estimates of the number of individual marine mammals potentially exposed to sound levels >160 dB
(rms; and other received sound levels) were calculated by multiplying the area of water ensonified to that
sound level by the density of marine mammals estimated by line-transect methods. The area of water
ensonified was calculated using MapInfo Geographic Information System (GIS) software to create a buffer
that extended around the vessel’s trackline to the measured received sound level distances. The area of water
covered by the buffer was calculated two different ways: 1) “Including Overlap Area” is the area of water
ensonified to the given received sound level where areas exposed on more than one occasion (as a result of
crossing tracklines or tracklines that were close enough for the received sound level distances to overlap) were
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counted repeatedly each time they were exposed; and 2) “Excluding Overlap Area” was the area of water that
was exposed to a given received sound level where areas exposed on more than one occasion were counted
only once.

Number of Exposures per Individual

The estimated number of potential exposures per individual is the ratio of the two area calculations
described above and represents the average number of times a given area of water was exposed to a given
received sound level.

TABLE E.1. f(0) values used to correct marine mammal sightings data
collected during Shell's marine surveys in the Alaskan Chukchi and
Beaufort seas, 31 Jul-16 Oct 2010.

95% ClI
n f(0) Lower Upper
Summer
Cetaceans 70° 0.726 0.607 0.868
Ringed seals 89?2 4.330 3.734 5.020
Spotted seals 89% 4.330 3.734 5.020
Unidentified seals 892 4.330 3.734 5.020
Bearded seal 892 4.330 3.734 5.020
Unidentified pinnipeds 302 1.871 1.345 2.601
Polar bears® - 1.000 - -
Fall
Cetaceans 70° 0.726 0.607 0.868
Ringed seals 148 4.620 3.972 5.373
Spotted seals 1482 4.620 3.972 5.373
Unidentified seals 1482 4.620 3.972 5.373
Bearded seal 148 4.620 3.972 5.373
Unidentified pinnipeds 302 1.871 1.345 2.601
Polar bears” - 1.000 - -

# Value w as calculated using samples pooled from multiple categories.
® In the absence of data, detection probability was assumed to be 1.000.
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APPENDI X F: BEAUFORT WIND FORCE DEFINITIONS

] World
Wind Speed Beaufort Wind  Meteorological Wave
Knots m/s Force Organization Terms Height (m) Description
<1 <0.5 0 Calm 0 Glassy like a mirror
1-3 05-15 1 Light air <0.1 Rlpples with the appearance of scales but no
whitecaps or foam crests
. Small wavelets, crests have a glassy
46 21-31 2 Light breeze 0-0.1 appearance but do not break (no whitecaps)
7-10 3651 3 Gentle breeze 0.1-05 Smoo_th large wavelets, _crests begin to break,
occasional/scattered whitecaps
11-16 5.7-8.2 4 Moderate breeze 0.5-1.2  Slight; small fairly frequent whitecaps
17-21 8.7-10.8 5 Fresh breeze 1224 Moderate waves beco_mlng longer, some spray,
frequent moderate whitecaps
22-27 11.3-13.9 6 Strong breeze 2.4-4 Rough, larger \(vaves, longer-formed waves,
many large whitecaps
28.33  14.4-17.0 7 Near gale 46 Very rough, large waves fgrmlng, white foam
crests everywhere, spray is present
34-40 17.5-20.6 8 Gale
41-47  21.1-24.2 9 Strong gale
48-55  24.7-28.3 10 Storm 6-9 High
56-63 28.8-32.4 11 Violent storm 11-14  Very high
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APPENDIX G: BACKGROUND ON MARINE MAMMALSIN THE

CHUKCHI AND BEAUFORT SEAS

TABLE G.1. The habitat, abundance and conservation status of marine mammals potentially inhabiting
the project areas of the Chukchi Sea.

Species Habitat Abundance | ESA' |IUCN’| cCITES®
p
Odontocetes
Beluga whale
Offshore 50,000* .
! ' oE55 Not listed VU
(Delphinapterus leucas) Coastal, Ice edges 39,257
Narwhal Offshore, Ice edge Rare® Not listed DD Il
(Monodon monoceros) ' 9
Killer whale . - .
(Orcinus orca) Widely distributed Not listed LR-cd Il
. Common
Harbor Porpoise Coastal, inland (Chukchi) .
(Phocoena phocoena) waters, shallow Uncommon Not listed VU Il
P offshore waters
(Beaufort)
Mysticetes .
Bowhead whale Pack 'Cel& 10,545’ Endangered | LR-cd I
(Balaena mysticetus) coasta
Gray whale 488°
(Eschrichtius robustus) Coastal, lagoons 17 500° Not listed LR-cd |
(eastern Pacific population) '
Minke whale Small .
(Balaenoptera acutorostrata) Shelf, coastal numbers Not listed LR-cd !
Fin whale Slope, mostly Rare
(Balaenoptera physalus) pelagic (Chukchi) Endangered EN !
Humpback whale . Shelf, coastal Rare Endangered - -
(Megaptera novaeangliae)
Pinnipeds 300,000- .
Bearded seal Pack ice 450,000%° In review for - —
listin
(Erignathus barbatus) 4863" 9
Spotted seal : 12 :
(Phoca largha) Pack ice 1000 Not listed - -
Upto 3.6
. million ** .
Ringed seal Landfast & 208.000- | 'n review for _ B
(Pusa hispida) pack ice 252 (’)0014 listing
326,500™
Ribbonseal Offshore, pack ice | 90-100,000% | Not listed - -
(Histriophoca fasciata)

1 U.S. Endangered Species Act.

2 JUCN Red List of Threatened Species (2003). Codes for IUCN classifications: CR = Critically Endangered; EN =

Endangered; VU = Vulnerable; LR = Lower Risk (-cd = Conservation Dependent; -nt = Near Threatened; -Ic = Least

Concern); DD = Data Deficient.

% Convention on International Trade in Endangered Species of Wild Fauna and Flora (UNEP-WCMC 2004).

“ Total Western Alaska population, including Beaufort Sea animals that occur there during migration and in winter (Small
and DeMaster 1995).

® Beaufort Sea population (IWC 2000).

® Population in Baffin Bay and the Canadian arctic archipelago is ~60,000 (DFO 2004); very few enter the Beaufort Sea.
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” Abundance of bowheads surveyed near Barrow, as of 2001 (George et al. 2004); revised to 10,545 by Zeh and Punt
(2005).

8 Southern Chukchi Sea and northern Bering Sea (Clark and Moore 2002).

® North Pacific gray whale population (Rugh 2003 in Keller and Gerber 2004) ; see also Rugh et al. (2005).
19 Alaska population (USDI/MMS 1996).

! Eastern Chukchi Sea population (NMML, unpublished data).

12 Alaska Beaufort Sea population (USDI/MMS 1996).

13 Alaska estimate (Frost et al. 1988 in Angliss and Outlaw 2008).

14 Bering/Chukchi Sea population (Bengston et al. 2005).

!5 Alaskan Beaufort Sea population estimate (Amstrup 1995).

'® Burns, J.J. 1981la.
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APPENDIX H: UNDERWATER SOUND MEASUREMENTS
English Units Tables and Figures from Chapter 3
TABLE H.3.21E. Distance to rms SPL thresholds for the Ocean Pioneer

transiting at 10 kts in the forward and aft directions. All distances measured in
feet.

rms SPL threshold Forward of Ocean Pioneer Aft of Ocean Pioneer
(dB re 1 pPa)

Best-fit 90" percentile-fit Best-fit 90™ percentile-fit

160 6.6 9.8 6.6 6.6
150 33 43 30 36
140 160 200 150 190
130 750 920 790 980
120 3600 4300 3900 5200

SL term (dB re

1 pPa @ 3.3 fi) 164.9 166.3 163.3 164.7

TABLE H.3.22E. Median (50th percentile) and 5" percentile broadband rms SPL for
the Ocean Pioneer in DP over 1-s time windows, recorded at each OBH.

Range from  Slant range 50" percentile SPL 5" percentile SPL

OBH  ghip (1 from ship (f)  (dB re 1 pPa) (dB re 1 uPa)
S03 190 240 139.5 148.8
S-02 660 680 131.4 140.5

TaBLE H.3.23E. Distance to sound level thresholds for
the Ocean Pioneer in DP obtained by scaling the 5th
percentile received SPL using the propagation loss
function from Ocean Pioneer transit (Equation 10).

rms SPL threshold
(dB re 1 pPa)

Distance (ft)

160 39
150 180
140 850
130 3900
120 18000
SL (dBre 175.9

1 pPa @ 3.3 ft):
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TABLE H3.24E. Median (50th percentile) and 5" percentile broadband rms SPL for
the Vibracore and vessel over 1-s time windows, recorded at each OBH.

Range from Slant range

50" Percentile SPL 5™ Percentile SPL

OBH  ghip (1 from ship (f)  (dB re 1 pPa) (dB re 1 uPa)
S03 190 240 152.4 160.0
S-02 660 680 143.9 152.2

TABLE H3.25E. Distance to sound level
thresholds for the Vibracore obtained by
scaling the 5th percentile received rms SPL
using the propagation loss function from the
Ocean Pioneer transit (Equation 11).

rms SPL threshold
(dB re 1 pPa)

Distance (ft)

170 49

160 230

150 1000

140 4900

130 23000

120 *98000
SL (dB re 187 4

1 pPa @ 3.3 ft):

* Based on extrapolation using acoustic transmission loss function derived from
Ocean Pioneer vessdl transit to 10 km range only.

TABLE H3.26E. Sub-bottom profiler (EdgeTech
3100 SB-216S, SSV track 2) source level terms
and distances to sound level thresholds (160 ft
receiver depth) from least-squares fit (see Fig.

3.36).

rms SPL threshold Slant Range (ft)
Best-fit 90" percentile-fit

(dB re 1 pPa)

160 20* 30*
150 52 69*
140 130 170
130 310 430
120 790 1000
110 1900 2600
100 4600 6200
SLterm (ABre 14, 137

1 uPa @ 3.3 ft):

*Extrapolated values, less than minimum measurement slant range of 150 ft.
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TABLE H3.27E. AUV sub-bottom profiler (EdgeTech 216) average received sound levels of
ten 3-7-kHz pulses, measured at 20-33 ft range and 3.3-6.6 ft depth, and source levels (SL)
derived by 20logR back-propagation with an absorption coefficient of 0.3 dB/km.

Range Peak SPL rms SPL SEL

(ft) (dBrelpPa) (dBreluPa) (dBrel pPa’s)
Mean received level 20-33 155.7 147.6 126.9
Lower Limit SL 33 171.3 163.1 142.5
Upper Limit SL 3.3 175.7 167.6 146.9

TABLE H3.28E. Sub-bottom profiler
(EdgeTech 216) source level terms and
distances to sound level thresholds (3.3-6.6 ft
receiver depth) predicted from upper and
lower limit source levels given in Table 3.27
assuming 20logR spreading and an
absorption coefficient of 0.3 dB/km (see Fig.
3.40).

rms SPL threshold
(dB re 1 pPa)

Distance (ft)

190 -

180 -

170 -

160 6.6-9.8
150 16-26
140 49-79
130 150-250
120 460-790

SL term (dB re

L uPa @ 3.3 fi): 163.1-167.6

TABLE H3.29E. Multibeam sonar (Kongsberg EM 3002) average received sound levels
of ten 300-kHz pulses, measured at 46 ft range and 20 ft depth, and source levels (SL)
derived by 20logR back-propagation with an absorption coefficient of 62.5 dB/km.

Range Peak SPL rms SPL SEL

(ft) (dBrelpPa) (dBrelpPa) (dBrel pPa’s)
Mean received level 46 142.1 137.9 100.1
Back-propagated SL 3.3 165.9 161.6 123.9
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TABLE H3.30E. Multibeam sonar (Kongsberg
EM 3002) 300-kHz pulse source levels and
distances to sound level thresholds (20 ft
receiver depth) predicted from back-
propagated source levels given in Table 3.29
assuming 20logR spreading and an absorption
coefficient of 62.5 dB/km (see Fig. 3.45).

rms SPL threshold

(dB re 1 pPa) Distance (ft)

160 3.3
150 13
140 36
130 100
120 240
SL (dBre 161.6

1 pPa @ 3.3 ft):

TABLE H3.31E. AUV multibeam sonar (Kongsberg EM
2000) 200-kHz pulse in-beam source level terms and
distances to sound level thresholds (3.3-23 ft receiver
depth) from least-squares fit (see Fig. 3.49).

rms SPL threshold  Distance (ft)

(dBre 1 pPa) Best-fit 90" percentile-fit
190 - -
180 - -
170 - 9.8
160 13 36
150 49 120
140 170 360
130 430 750
120 890 1300

SL term (dB re

LuPa®33fy. 1692 176.7
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TABLE H3.32E. AUV multibeam sonar (Kongsberg EM 2000) 200-kHz pulse average
received sound levels of 10 pulses, measured at 6-10 m range and 1-2 m receiver

depth, and source levels derived by 20lo

gR back-propagation with 38.9 dB/km

absorption loss. May not represent in-beam levels.

Range Peak SPL rms SPL SEL

(ft) (dBrelpuPa) (dBrelpPa) (dBrel pPaZ-s)
Mean received level ~ 20-33 167.8 162.1 154.2
Lower limit SL 3.3 183.5 177.9 169.9
Upper limit SL 3.3 188.1 182.5 174.5

TaBLE H3.33E. AUV side-scan sonar (EdgeTech Dual Frequency) average received
sound levels of 10 410-kHz pulses, measured at 20-33 ft range and 3.3-6.6 ft
receiver depth, and source levels (SL) derived by 20logR back-propagation with an

absorption coefficient of 100.2 dB/km. Lowe

r limit SL assumes 20 ft range with -

192 dB hydrophone gain, and upper limit SL assumes 33 ft range with -186 dB
hydrophone gain. May not represent in-beam levels.

Range Peak SPL rms SPL SEL

(ft) (dBrelpyPa) (dBrelpuPa) (dBrel uPaZ-s)
Mean received level  20-33 165.0 151.5 130.0
Lower limit SL 3.3 177.5 164.1 142.6
Upper limit SL 3.3 188.0 174.5 153.0

TABLE H3.34E. AUV

side-scan  sonar

(EdgeTech Dual Frequency) 410-kHz pulse

source levels and distan
thresholds (3.3—6.6 ft rece

ces to sound level
iver depth) predicted

from upper and lower limit source levels given
in Table 3.33 assuming 20logR spreading and
absorption coefficient 100.2 dB/km (see Fig.
3.54). May not represent in-beam levels.

rms SPL threshold
(dB re 1 puPa)

Distance (ft)

190 -
180 -
170 <6.6
160 3.3-16
150 13-49
140 43-120
130 110-240
120 230-430
SL (dB re 164.1-174.5

1 uPa @ 3.3 ft):
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TABLE H3.35E. AUV (Kongsberg HUGIN 1000)
communications pulse source level terms and
distances to sound level thresholds (170 ft receiver
depth) from least-squares fit (see Fig. 3.58).

rms SPL threshold Distance (ft)
(dBre1lpPa)  Best-fit 90" percentile-fit

190 6.6 13
180 16 30
170 33 66
160 72 140
150 160 300
140 330 620
130 660 1100
120 1200 2000

SL term (dB re

1 uPa @ 3.3 fi): 199.9 208.6

TaBLE H3.36E. AUV (Kongsberg HUGIN 1000)
Doppler velocity log 300-kHz pulse source level terms
and distances to sound level thresholds (3.3-23 ft
receiver depth) from back-propagated SL assuming
20logR spreading and 63.3 dB/km absorption loss
(see Fig. 3.63).

rms SPL threshold

(dB re 1 pPa) Distance (ft)

190 -
180 -
170 6.6
160 20
150 52
140 140
130 310
120 560
SL (dB re

1 pPa @ 3.3 ft): 175.2
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TABLE H3.37E. AUV (Kongsberg HUGIN 1000) Doppler velocity log average received
sound levels of 10 300-kHz pulses, measured at 20-33 ft range and 3.3-6.6 ft receiver
depth, and source levels (SL) derived by 20logR back-propagation with 63.3 dB/km
absorption loss.

Range Peak SPL rms SPL SEL

(ft) (dBrelpPa) (dBrelpPa) (dBrel pPa’s)
Mean received level 20-33 179.2 166.8 150.1
Lower Limit SL 3.3 195.1 182.6 165.9
Upper Limit SL 3.3 199.8 187.3 170.6

TABLE H3.38E. Distance to rms SPL thresholds for the Ocean Pioneer transiting
at 3.2 kts in the forward and aft directions. All distances measured in feet.

rms SPL threshold Forward of Ocean Pioneer Aft of Ocean Pioneer
(dBrelpPa)  Bestfit 90" percentile-fit Best-fit 90" percentile-fit

160 6.6 6.6 6.6 6.6
150 26 39 33 43
140 130 190 200 260
130 630 890 1100 1400
120 2600 3600 5200 6200

fbéir%(gir% 162.7  165.1 163.1  164.6

TABLE H3.39E. Sub-bottom profiler towfish (EdgeTech
3100 SB-216S, SSV track 6) source level terms and
distances to sound level thresholds (110 ft receiver
depth) from least-squares fit (see Fig. 3.71).

rms SPL threshold ~ Slant Range (ft)

(dBre 1 uPa) Best-fit 90" percentile-fit
160 3.3 33
150 13* 16*
140 59* 72*
130 230* 280*
120 850 980
110 2500 2900
100 5600 6200

SL term (dB re
1 pPa @ 3.3 ft):
* Extrapolated val ues, less than minimum measurement slant range of 630 ft.

160.7 162.1
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TABLE H3.40E. Sound level threshold radii for R/V Ocean Pioneer traversing SSV Track 7 at 3.4
kts, forward and aft directions measured by OBH S-03.

Sound level Radius forward of Ocean Pioneer Radius aft of Ocean Pioneer
threshold . -

(dBre1pPa) Bestfit(m) 90" percentile-fit (m) Best-fit (m) 90" percentile-fit (m)
160 2 3 7 8

150 14 19 37 43

140 87 120 200 240

130 460 590 1100 1200

120 1600 1900 4800 5400

SL term (dB re

1pPa @ 3.3 ft): 1043 165.9 170.9 171.9

TABLE H3.41E. Sub-bottom  profiler towfish
(EdgeTech 3100 SB-216S, SSV track 7) source
level terms and distances to sound level thresholds
(56 ft receiver depth) from least-squares fit (see Fig.
3.80).

rms SPL threshold Slant Range (ft)
(dBreluPa)  pBest-fit 90™ percentile-fit

160 20* 30*
150 62* 98
140 200 320
130 660 1000
120 2200 3300
110 6900 11000
100 23000 36000

SL term (dB re

1 uPa @(1 m): 175.0 178.8

* Less than minimum measurement slant range of 66 ft.
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TABLE H3.42E. Mt. Mitchell vessel transit at 4 kts source level terms and distances to
sound level thresholds (39 ft receiver depth), from least-squares fit (see Fig. 3.86).

rms SPL threshold Approgch (bowtr?spect) __ Depar.ture (sternfspect) __

(dB re 1 pPa) Best-fit 90" percentile fit  Best fit 90" percentile fit
range (ft)  range (ft) range (ft) range (ft)

190 - - - -

180 <16 <16 <16 <16

170 <16 <16 16* 20*

160 39 43 62 69

150 130 140 230 260

140 430 460 850 950

130 1300 1500 3200 3600

120 4600 4900 12000 13000

SL term (dB re
1 uPa @ 3.3 ft)

*Extrapolated values, less than minimum measurement horizontal range of 30 ft.

180.8 181.7 182.5 183.3

TABLE H3.43E. Mt. Mitchell 10-kt transit source
level terms and distances to sound level
thresholds (39 ft receiver depth), from least-
squares fit (see Fig. 3.90).

rms SPL threshold Forward of Mt. Mitchell

(dBre1puPa) Bestfit  90th percentile fit
range (ft) range (ft)

190 <33 <33
180 <33 <33
170 49* 52*
160 130* 130*
150 330* 360*
140 850* 920*
130 2200* 2300*
120 5600 5900

SL term (dB re

1 pPa @ 3.3 ft)
*Less than minimum measurement range of 4400 ft. These ranges are highly speculative asthey are based on a
small data set of much lower SPL at larger ranges. See the discussion section for more details.

198.4 199.2
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TABLE H3.44E. Single 10 in® airgun source level terms and distances to sound level
thresholds (39 ft receiver depth) from least-squares fit (see Fig. 3.93) in the forward
and aft endfire directions.

Forward endfire Aft endfire
rms SPL threshold - - — - m —
(dB re 1 pPa) Best-fit 90" percentile-fit Best-fit 90" percentile-fit
range (ft) range (ft) range (ft) range (ft)
190 3.3* 9.8* 3.3** 6.6**
180 36* 72 23** 46**
170 260 490 160 310
160 1300 2000 890 1400
150 3600 4600 2700 3600
140 6900 8200 5200 6200
130 11000 12000 8200 9500
120 15000 16000 11000 13000
SL term (dB re
1 uPa @ 3.3 ft): 191.9 195.3 189.2 192.7

* Extrapolated val ues, 1ess than minimum measurement slant range of 46 ft.
** Extrapolated values, less than minimum measurement slant range of 66 ft.

TABLE H3.45E. Airgun array (40 in® source level terms and distances to sound level
thresholds (39 ft receiver depth) from least-squares fit (see Fig. 3.96) in the forward and aft
endfire directions.

Forward endfire Aft endfire
rms SPL threshold
(dBre 1pPa)  Bestit 90" percentile-fit  Best-fit 90™ percentile-fit
range (ft) range (ft) range (ft) range (ft)
190 9.8* 30* 69 120
180 130 330 210 360
170 1100 2000 590 980
160 3900 5600 1600 2400
150 8200 9800 3600 5200
140 13000 15000 7200 9500
130 18000 20000 12000 15000
120 23000 25000 18000 21000
SLterm (dBre 44, g 198.7 217.5 222.2

1 uPa @ 3.3 ft):
* Extrapolated val ue, less than minimum measurement slant range of 36 ft.
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TABLE H3.46E. Sub-bottom profiler (GeoPulse)
source level terms and distances to sound level
thresholds (39 ft receiver depth) from least-squares
fit (see Fig. 3.36).

rms SPL threshold Distance (ft)
(dBreluPa)  pBest-fit 90" percentile-fit

180 3.3* 6.6*
170 16* 23*
160 52 72
150 170 240
140 560 790
130 1700 2400
120 5200 6900
110 13000 16000

SL term (dB re
1 uPa @ 3.3 ft):
* Extrapolated val ue, less than minimum measurement slant range of 26 ft.

183.2 186.2

TABLE H3.47E. Multibeam sonar (RESON SeaBat
8101) 240-kHz pulse in-beam source level terms
and distances to sound level thresholds (23 ft
receiver depth) from least-squares fit (see Fig.
3.103).

rms SPL threshold Distance (ft)
(dBreluPa)  Best-fit 90™ percentile-fit

190 6.6 9.8
180 13 20
170 30 46
160 66 100
150 140 220
140 290 390
130 520 690
120 850 1100

SL term (dB re

1 uPa @ 3.3 ft): 195.6 201.4




H-12 Monitoring in the Alaskan Chukchi and Beaufort seas for Shell, 2010

TABLE H3.48E. Multibeam sonar (RESON SeaBat 8101) 240-kHz pulse average
received sound levels of 10 direct path arrival pulses, measured at 130 ft range and 23
ft receiver depth, and source levels derived by 20logR back-propagation with
absorption coefficient 44.2 dB/km.

Range Peak SPL rms SPL (Sd%Lre 1

(dBre 1 pyPa) (dBre 1l pPa) uPa2-s)
Mean received level 170.5 166.9 127.5
Estimated SL 203.5 199.9 160.5

TABLE H3.49E. Single-beam sonar (Odom Echotrac CVM) 205 kHz pulse average received
sound levels of 10 pulses, measured at 170 ft range and 23 ft receiver depth, and source
levels derived by 20logR back-propagation with absorption coefficient 37 dB/km.

Range

Peak SPL
(dBre 1 uPa)

Mean received level

Estimated SL

139.1
175.2

rms SPL SEL
(dBrelpPa) (dBre 1 pPa’s)
114.5 98.1

150.5 134.2

TABLE H3.50E. Side-scan sonar (EdgeTech 4200-MP Dual Frequency) 120-kHz pulse source
level terms and distances to sound level thresholds (23 ft receiver depth) from least-squares
fit (see Fig. 3.114), in the in-beam and out-of-beam directions. All distances measured in feet.

rms SPL threshold N-beam (~0° incidence angle)

Out-of-beam (>20° incidence angle)

(dBrelpPa)  pest-fit 90" percentile-fit  Best-fit 90™ percentile-fit
190 : : ; i
180 9.8 13 - -
170 46 72 - -
160 220 310 - -
150 720 920 6.6 13
140 1500 1800 26 72
130 2600 2900 130 320
120 3600 3900 490 920
SLterm (dBre g, g 187.4* 151.2* 157.6*

1 uPa @ 3.3 ft):

* These SL terms are derived from the long-range curvefits. They differ from the nearfield source levels presented in this report that

were computed by back-propagating the levels measured only near CPA.
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TABLE H3.51E. Side-scan sonar (EdgeTech 4200-MP Dual Frequency) 400-kHz pulse source
level terms and distances to sound level thresholds (23 ft receiver depth) from least-squares
fit (see Fig. 3.115), in the in-beam and out-of-beam directions. All distances measured in feet.

rms SPL threshold In-beam (~0° incidence angle)

Out-of-beam (>20° incidence angle)

(dBreluPa)  Best-fit 90" percentile-fit Best-fit 90" percentile-fit
190 i 6.6 - :
180 9.8 16 - ;
170 33 52 - ;
160 98 150 - 6.6
150 230 310 6.6 16
140 430 520 23 56
130 690 790 75 150
120 950 1100 190 320
SLterm (dBre 440 2 1911 154.0 1615

1 pPa @ 3.3 ft):

TABLE H3.52E. Side-scan sonar (EdgeTech 4200-MP Dual Frequency) average in-beam
received sound levels of 10 pulses, measured at 140 ft range and 23 ft receiver depth, and
source levels derived by 20logR back-propagation with absorption coefficients of
24 dB/km at 120 kHz and 92.1 dB/km at 400 kHz.

Range

(ft)

Peak SPL
(dB re 1 pyPa)

rms SPL
(dB re 1 pyPa)

SEL
(dB re 1 uPa*s)

120-kHz pulse

Mean received level
Estimated source level

400-kHz pulse

Mean received level
Estimated source level

140

3.3

140

3.3

170.9
204.2

166.3
202.5

164.8
198.1

159.3
195.5

137.5
170.8

131.7
167.9
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TaBLE H3.53E. Distances to sound level thresholds for survey vessels R/V Ocean Pioneer and R/V
Mt. Mitchell measured Aug 2010 at Burger Prospect (Chukchi Sea) and Camden and Harrison Bays
(Beaufort Sea). All distances in feet.

th SPhL Id Ocean Pioneer  Ocean Pioneer Ocean Pioneer Mt. Mitchell Mt. Mitchell

resho

(dBre 1 uPa) Forward  Aft Forward Aft  Forward Aft Forward  Aft Broadside'
190 - - - - - - - - <33*
180 - - - - - - <l6* <16* <33*
160 9.8* 6.6* 6.6* 6.6* 9.8* 26* 43 69 130*
120 4300 5200 3600 6200 6200 18000** 4900 13000 5900

Location Burger Camden Bay Harrison Bay Harrison Bay Harrison Bay
Speed (kts) 10 3.2 3.4 4 10

* Extrapolated beyond minimum range of measurements.
** Extrapolated beyond maximum range of measurements.
" Results highly speculative due to minimum measurement range of only 4400 ft.

TABLE H3.54E. Single mitigation airgun (10 in3) distances to sound
level thresholds from 90th percentile least-squares fit to received
levels measured 13 Aug in Harrison Bay, Beaufort Sea (forward and
aft endfire directions). Distances measured in 2009 at the
Honeyguide and Burger Prospects (Warner et al. 2010) are given for

comparison.

rms SPL threshold Harrison Bay, 2010  Honeyguide, Burger,
190 9.8* 6.6* 75* 26*
180 72* 46* 170* 110*
160 2000 1400 920 1900
120 16000 13000 26000 62000

SL term (dB re
1uPa @ 3.3 ft)

Water depth (ft) 49 160 130

* Extrapolated beyond minimum slant range of measurements.

1954 1924 227.3 204.4
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TABLE H3.55E. Airgun array (40 in’) distances to sound level thresholds of the
from 90th percentile least-squares fit to received levels measured 13 Aug in
Harrison Bay, Beaufort Sea (forward and aft endfire directions). Distances
measured in 2009 at the Honeyguide and Burger Prospects (Warner et al.
2010) and the distance estimates stated in IHA condition 6(b)(ii) are provided
for comparison.

rms SPL threshold Harrison Bay 2010 Hopeyguide Burger Estimate

in 2010
(dB re 1 pPa) Forward  Aft 2009 2009 IHA
190 30* 120 130* 130* 110
180 330 360 320* 490* 410
160 5600 2400 2000 5900 4000
120 25000 21000 72000** 100000** 49000

SL term (dB re
1 pPa @ 3.3 ft)

Water depth (ft) 49 160 130

* Extrapolated beyond minimum slant range of measurements.
** Extrapolated beyond maximum range of measurements.

198.1 221.4 231.3 218.0

TABLE H3.56E. Distance to sound level
thresholds for the Vibracore obtained by
scaling the 5th percentile received rms SPL
using the propagation loss function from
the Ocean Pioneer transit (Equation 10).

rms SPL threshold
(dB re 1 pPa)

Distance (ft)

170 49

160 230

150 1000

140 4900

130 23000

120 98000
SL (dB re

1 pPa @ 3.3 ft): 187.4
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TABLE H3.59E RD Instruments WHN 30 Doppler
velocity log 300-kHz pulse source level terms and

distances to sound level

thresholds (3.3-23 ft

receiver depth) from back-propagated SL assuming
20logR spreading and 63.3 dB/km absorption loss

(see Fig. 3.63).

rms SPL threshold
(dB re 1 pyPa)

Distance (ft)

190 -

180 -

170 6.6

160 20

150 52

140 140

130 310

120 560
SL (dB re 175.2

1 uPa @ 3.3 ft):




Appendix I: English Units Tables from Chapter 4 -1

APPENDIX |: ENGLISH UNITSTABLESFROM CHAPTER 4

TABLE I.4.1E. Radii (in mi) for the=190, 180, 160, and 120 dB (rms)
safety zones that were implemented by MMOs aboard the R/V Mt.
Mitchell until results of the 2010 SSV from Harrison Bay, Beaufort Sea,
were available.

Received Sound Pre-SSV Radii (mi)
Level (dB rms)  4-airgun array (40 in%)? 1 airgun (10 in®)°
=190 0.022 0.003
2180 0.078 0.012
2160 0.758 0.207
2120 9.253 5.048

2 Stipulated in 2010 NMFS IHA, See Appendix A for details
P Shell (2010) IHA application

TABLE I.4.2E. Comparison of the 2190, 180, 170, 160, 150, 140, 130, and 120 dB (rms)
radii (in mi) from field reports with refined values based on post-season analysis for
sound pulses from the 40-in® array and the 10-in® mitigation airgun deployed from R/V
Mt. Mitchell in the Harrison Bay prospect area, Alaskan Beaufort Sea, 2010.

4-airgun array (40 in®) 1 airgun (10 in®)
Received Sound Preliminary Final Preliminary Final
Level (dB rms) Radii ® Radii ° Radii ® Radii °
2190 0.035 0.022 0.019 0.002
=180 0.075 0.068 0.053 0.014
2170 0.366 0.385 0.143 0.093
=160 1.056 1.056 0.366 0.373
=150 - 1.863 - 0.869
2140 - 2.795 - 1.553
2130 - 3.788 - 2.298
2120 5.465 4,782 3.540 3.105

& Warner and Rideout (2010)
P Chomey et al. (2011)
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APPENDI X J: BEAUFORT SEA VESSEL-BASED MARINE MAMMAL
MONITORING RESULTS

Part 1. Tables and Figures Referenced from Chapter 5

TABLE J.1. Marine mammal observer effort (in km) that met the criteria for being able to
reliably detect cetaceans (See Chapter 4, Data Analyses, and Appendix E) during
Beaufort Sea marine surveys, 2 Aug—10 Oct 2010. Effort is categorized by seismic state,
seasonal period, and Beaufort wind force.

Seasonal Period and Beaufort Wind Force
Seismic State 0 1 2 3 4 5 Total
Jul-Aug
Seismic 31 74 48 46 0 0 200
Non-seismic 24 260 807 426 378 385 2279

Jul-Aug Total 55 333 855 472 378 385 2479

Sep-Oct
Seismic 13 46 68 89 63 17 296
Non-seismic a7 245 449 871 950 495 3056

Sep-Oct Total 60 290 517 959 1013 512 3352

2010 Seismic Total 44 120 117 135 63 17 496
2010 Non-seismic Total 71 504 1256 1297 1328 880 5336

2010 Survey Total 115 624 1372 1432 1391 897 5831
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TABLE J.2. Cetacean sightings from periods that met the criteria for being able to reliably
detect cetaceans (See Chapter 4, Data Analyses, and Appendix E) during Beaufort Sea
marine surveys, 2 Aug-10 Oct 2010. Sightings are categorized by seismic state,
seasonal period, and Beaufort wind force.

Seasonal Period and Beaufort Wind Force
Seismic State 0 1 2 3 4 5 Total
Jul-Aug
Seismic 0 0 0 0 0 0 0
Non-seismic 0 1 0 0 1 0 2
Jul-Aug Total 0 1 0 0 1 0 2
Sep-Oct
Seismic 0 0 0 0 0 0 0
Non-seismic 0 2 23 14 14 15 68
Sep-Oct Total 0 2 23 14 14 15 68
2010 Seismic Total 0 0 0 0 0 0 0
2010 Non-seismic Total 0 3 23 14 15 15 70
2010 Survey Total 0 3 23 14 15 15 70

TABLE J.3. Marine mammal observer effort (in km) that met the criteria for being able to
reliably detect pinnipeds (See Chapter 4, Data Analyses, and Appendix E) during
Beaufort Sea marine surveys, 2 Aug—10 Oct 2010. Effort is categorized by seismic state,
seasonal period, and Beaufort wind force.

Seasonal Period and Beaufort Wind Force
Seismic State 0 1 2 3 4 5 Total
Jul-Aug
Seismic 31 74 48 46 0 0 200
Non-seismic 33 263 813 434 381 389 2314

Jul-Aug Total 64 337 862 481 381 389 2513

Sep-Oct
Seismic 13 46 70 91 63 17 300
Non-seismic 60 272 473 895 998 502 3200

Sep-Oct Total 74 317 543 986 1060 519 3500

2010 Seismic Total 44 120 118 137 63 17 499
2010 Non-seismic Total 93 535 1286 1329 1379 891 5513

2010 Survey Total 137 654 1405 1466 1442 908 6013
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TABLE J.4. Seal sightings from periods that met the criteria for being able to reliably
detect seals (See Chapter 4, Data Analyses, and Appendix E) during Beaufort Sea
Sightings are categorized by seismic state,

marine surveys, 2 Aug-10 Oct 2010.

seasonal period, and Beaufort wind force.

Seasonal Period and

Beaufort Wind Force

Seismic State 0 1 2 3 4 5 Total
Jul-Aug
Seismic 4 5 3 0 0 0 12
Non-seismic 7 27 46 21 5 5 111
Jul-Aug Total 11 32 49 21 5 5 123
Sep-Oct
Seismic 1 2 3 1 2 0 9
Non-seismic 19 49 47 25 6 13 159
Sep-Oct Total 20 51 50 26 8 13 168
2010 Seismic Total 5 7 6 1 2 0 21
2010 Non-seismic Total 26 76 93 46 11 18 270
2010 Survey Total 31 83 99 a7 13 18 291

Part 2: All Marine Mammal Detections and Weekly Sighting Maps
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Table J.5. All marine mammal detections during Beaufort Sea marine surveys, 2 Aug—10 Oct 2010.

Date (AKDT, Initial Array
DD/MM/YY) Long. Lat. Sighting CPA® Rxn. to Vessel  Volume

Sighting ID? Species No. and Time (°W) (°N) Dist.® (m) (m) Bf°* Behav.! Vessel® Activity" (in®)
Unidentified

MOU201038 seal 1 03/08/2010 04:36:58  -154.241 71.3051 50 113 3 SwW LO oT X
Unidentified

MOU201039 seal 1 03/08/2010 11:12:15 -154.185 71.2781 50 110 1 SwW LO oT X

MOU201040 Ringed seal 1 03/08/2010 12:12:34  -154.284 71.2827 300 274 1 SwW NO oT X

MOU201041 Ringed seal 1 03/08/2010 12:27:15 -154.326 71.2844 200 262 1 oT NO oT X

MOU201042 Spotted seal 1 03/08/2010 13:14:23  -154.463 71.2884 100 152 2 SwW LO oT X

MOU201043 Ringed seal 1 03/08/2010 18:43:25 -154.476  71.346 80 139 2 RE SP oT X

MOU201044 Bearded seal 1 03/08/2010 19:27:00 -154.471 71.4014 400 405 2 SwW NO oT X
Unidentified

MOU201045 seal 1 03/08/2010 19:56:22 -154.48  71.4175 300 356 2 LO NO oT X
Unidentified

MOU201046 seal 1 03/08/2010 20:11:30  -154.484 71.4153 125 187 3 LO LO 1A X
Unidentified

MOU201047 seal 1 03/08/2010 22:41:15 -154.501 71.3996 120 183 2 SwW NO oT X
Unidentified

MOU201048 pinniped 1 04/08/2010 18:39:30  -154.383 71.5977 800 861 2 SwW NO 1A X
Unidentified

MOU201049 pinniped 04/08/2010 19:09:00 -154.388 71.6004 600 587 SwW NO 1A X

MOU201050 Spotted seal 04/08/2010 19:22:36  -154.392 71.6016 100 163 LO NO 1A X

MOU201051 Spotted seal 04/08/2010 20:09:30 -154.409 71.6066 200 263 SwW NO 1A X
Unidentified

MOU201052 seal 04/08/2010 22:41:15 -154.461 71.6365 50 110 SwW LO 1A X

MOU201053 Bearded seal 1 05/08/2010 05:16:30  -154.015 71.4202 400 456 SA IS oT X
Unidentified

MOU201056 seal 1 05/08/2010 09:43:29  -153.771 71.3994 350 323 3 LO NO 1A X
Unidentified

MOU201054 seal 1 05/08/2010 13:35:48  -153.877 71.3612 500 471 3 LO NO 1A X
Unidentified

MOU201055 seal 1 05/08/2010 14:58:15 -153.909 71.3575 300 263 1 SwW NO 1A X
Unidentified

MOU201057 seal 1 05/08/2010 22:14:29  -153.986 71.3637 50 105 1 SwW NO 1A X
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Date (AKDT, Initial Array
DD/MM/YY) Long. Lat. Sighting CPA® Rxn. to Vessel  Volume
Sighting ID? Species No. and Time (°W) (°N) Dist.® (m) (m) Bf°* Behav.! Vessel® Activity" (in®)
Unidentified
mysticete
MOU201058 whale 06/08/2010 14:46:19 -154.379 71.438 6000 6055 BL NO 1A X
MOU201059 Bearded seal 06/08/2010 21:25:35  -152.136  71.1922 75 137 4 LG SP oT X
Unidentified
MOU201060 seal 07/08/2010 00:26:40  -150.917 71.1496 250 313 LO NO oT X
MOU201061 Ringed seal 07/08/2010 06:46:45 -152.721  71.1179 80 125 SW NO oT X
MOU201062 Polar bear 07/08/2010 06:56:36  -152.803 71.1116 1100 1155 WK NO oT X
Unidentified
MOU201063 pinniped 07/08/2010 07:31:30  -153.075 71.1506 2000 1969 RE NO oT X
MOU201064 Ringed seal 07/08/2010 08:51:40 -153.718 71.1602 90 153 SW NO oT X
MOU201065 Ringed seal 07/08/2010 12:58:15 -155.689  71.4566 50 113 SwW LO oT X
Unidentified
MOU201066 pinniped 1 07/08/2010 13:09:45 -155.787  71.4655 100 163 5 SW NO oT X
Unidentified
MOU201083 seal 12/08/2010 14:30:22 -154.747  71.2963 413 475 LO NO oT X
MOU201084 Spotted seal 12/08/2010 14:46:48 -154.604  71.2779 150 212 LO LO oT X
Unidentified
MOU201085 seal 12/08/2010 16:53:42  -153.953 71.1985 50 110 SW NO oT X
MOU201086 Ringed seal 12/08/2010 19:00:54 -153.269 71.0855 100 158 SW NO oT X
Unidentified
MQOU201087 seal 1 12/08/2010 19:08:00 -153.224  71.0894 600 656 2 LO NO oT X
Unidentified
mysticete
ARC201018 whale 12/08/2010 19:10:25 -156.373  71.4898 2223 X 4 U NO oT X
MOU201088 Spotted seal 12/08/2010 20:26:15  -152.806 71.0361 100 158 3 DI LO oT X
Unidentified
MOU201089 seal 1 12/08/2010 20:51:30 -152.66  71.0209 282 338 2 LO NO oT X
Unidentified
MOU201090 seal 13/08/2010 00:57:30  -151.289  70.802 1357 1358 2 RE NO oT X
MOU201091 Bearded seal 13/08/2010 02:59:30 -150.59 70.7561 500 535 RE NO oT X
Unidentified
MOU201092 seal 1 13/08/2010 03:46:20 -150.49 70.752 900 955 1 RE NO oT X
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Table J.5 continued. All marine mammal detections during Beaufort Sea marine surveys, 2 Aug—10 Oct 2010.

Date (AKDT, Initial Array
DD/MM/YY) Long. Lat. Sighting CPA® Rxn. to Vessel  Volume

Sighting ID? Species No. and Time (°W) (°N) Dist.® (m) (m) Bf°* Behav.! Vessel® Activity" (in®)

MOU201093 Bearded seal 1 13/08/2010 03:54:29  -150.515 70.7559 800 856 1 RE LO oT X
Unidentified

MOU201094 seal 13/08/2010 04:20:15 -150.611 70.754 250 287 1 SW NO oT X

MOU201095 Bearded seal 13/08/2010 04:29:33  -150.649 70.7513 400 456 Sw LO oT X
Unidentified

MOU201096 seal 1 13/08/2010 04:39:37  -150.678  70.7406 350 356 Sw NO oT X

MOU201097 Bearded seal 13/08/2010 04:49:16 -150.677 70.7267 150 143 DI NO oT X
Unidentified

MOU201098 seal 1 13/08/2010 06:05:45 -150.533 70.646 1200 1202 1 SW NO oT X

MOU201099 Ringed seal 1 13/08/2010 06:46:55 -150.585 70.6444 173 184 2 LO NO oT X

MOU2010100 Bearded seal 1 13/08/2010 08:22:43 -150.913 70.6972 90 152 2 SW NO oT X

MOU2010101 Ringed seal 1 13/08/2010 08:48:15 -150.998 70.7061 215 277 2 Sw NO oT X

MOU2010102 Ringed seal 1 13/08/2010 10:29:01 -150.79 70.6782 75 120 2 DI NO oT X

ARC201019 Ringed seal 1 13/08/2010 11:53:05 -148.863 70.5315 150 X 2 LO NO oT X

MOU2010103 Bearded seal 1 13/08/2010 11:58:09 -150.823 70.6796 150 207 2 SW NO oT X

ARC201020 Bearded seal 1 13/08/2010 12:21:05 -148.658 70.5008 412 X 1 Sw NO oT X
Unidentified

MOU2010104 seal 13/08/2010 14:05:45 -150.817 70.6829 75 137 SW NO DP X

MOU2010105 Bearded seal 1 13/08/2010 18:06:54  -150.985 70.6952 750 806 0 Sw NO LS 40
Unidentified

MOU2010106 seal 1 13/08/2010 18:23:12  -151.039  70.6999 800 856 0 Sw NO LS 40
Unidentified

MOU2010107 seal 13/08/2010 18:34:15 -151.075 70.7029 967 1022 0 DI NO LS 40

MOU2010108 Ringed seal 13/08/2010 20:03:45 -151.359 70.7273 359 372 SW NO SH 10
Unidentified

MOU2010109 seal 13/08/2010 20:46:26 -151.291 70.7216 632 688 1 Sl NO LS 10

MOU2010110 Bearded seal 13/08/2010 21:27:41 -151.157  70.7102 900 955 RE LO LS 10
Unidentified

MOU2010111 seal 1 13/08/2010 22:02:45 -151.045 70.7005 333 389 1 SW NO LS 10
Unidentified

MOU2010112 seal 1 13/08/2010 23:55:44 -150.927 70.6919 500 504 1 SW NO LS 10
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Table J.5 continued. All marine mammal detections during Beaufort Sea marine surveys, 2 Aug—10 Oct 2010.

Date (AKDT, Initial Array
DD/MM/YY) Long. Lat. Sighting CPA® Rxn. to Vessel  Volume

Sighting ID? Species No.” and Time (°W) (°N) Dist.® (m) (m) Bf°* Behav.! Vessel® Activity" (in®)
Unidentified

MOU2010113 seal 1 14/08/2010 00:16:03  -150.992 70.6989 769 825 1 SwW LO oT X
Unidentified

MOU2010114 seal 1 14/08/2010 03:46:46  -150.812 70.7268 75 138 0 SwW NO oT X
Unidentified

MOU2010115 seal 1 14/08/2010 11:47:47 -149.391 70.6255 600 656 2 LO LO oT X
Unidentified

MOU2010116 seal 1 14/08/2010 11:59:08 -149.334  70.6225 750 806 2 RE NO oT X
Unidentified

MOU2010117 seal 1 14/08/2010 12:18:52 -149.233 70.6162 500 556 2 SW NO oT X
Unidentified

MOU2010118 pinniped 1 14/08/2010 19:16:36 -149.252 70.5778 500 556 3 DI SP oT X

MOU2010119 Ringed seal 1 15/08/2010 08:46:08  -149.989 70.6338 80 143 4 SwW NO oT X
Unidentified

MOU2010120 seal 1 15/08/2010 11:00:12  -150.028 70.6354 50 110 4 oT NO DP X

MOU2010121 Ringed seal 1 16/08/2010 19:40:09 -150.028 70.6452 981 356 2 SI NO SH 30
Unidentified

MOU2010122 seal 1 16/08/2010 20:21:10  -149.901 70.6397 797 831 1 SwW NO SH 30
Unidentified

MOU2010123 seal 1 16/08/2010 20:56:00 -149.801 70.6295 981 1027 1 SwW NO SH 20

MOU2010124 Ringed seal 1 16/08/2010 21:13:00 -149.842 70.6285 192 230 2 SW NO oT X
Unidentified

MOU2010125 seal 1 16/08/2010 22:58:30 -149.934  70.6257 335 398 2 SW NO oT X

MOU2010126 Spotted seal 1 16/08/2010 23:02:25 -149.92  70.6244 158 208 0 SwW LO RU 10

MOU2010127 Ringed seal 1 17/08/2010 10:53:00 -149.928 70.6603 50 110 3 LO LO oT X
Unidentified

MOU2010128 seal 1 17/08/2010 19:07:29 -149.856 70.6483 300 307 0 SW NO oT X

MOU2010129 Ringed seal 1 17/08/2010 19:34:15  -149.845 70.6762 215 253 0 SwW NO oT X
Unidentified

MOU2010130 seal 1 17/08/2010 19:49:32 -149.872 70.6832 200 249 0 LO NO oT X

MOU2010131 Ringed seal 1 17/08/2010 20:30:45 -149.892 70.6414 769 584 1 SwW NO oT X

MOU2010132 Ringed seal 1 17/08/2010 20:41:25 -149.895 70.6301 467 502 1 SW NO oT X
Unidentified

MOU2010133 seal 1 17/08/2010 21:13:57  -149.935 70.6161 2000 2055 1 SW NO oT X




J-8  Monitoring in the Alaskan Chukchi and Beaufort seas for Shell, 2010

Table J.5 continued. All marine mammal detections during Beaufort Sea marine surveys, 2 Aug—10 Oct 2010.

Date (AKDT, Initial Array
DD/MM/YY) Long. Lat. Sighting CPA® Rxn. to Vessel  Volume

Sighting ID? Species No. and Time (°W) (°N) Dist.® (m) (m) Bf°* Behav.! Vessel® Activity" (in®)
Unidentified

MOU2010134 seal 1 17/08/2010 21:22:22 -149.93  70.6249 310 366 1 SW NO oT X
Unidentified

MOU2010135 seal 1 17/08/2010 22:09:21  -149.911 70.6741 700 734 0 SW NO oT X
Unidentified

MOU2010136 seal 1 17/08/2010 22:25:08  -149.926 70.6765 2000 2055 0 SW NO oT X
Unidentified

MOU2010137 seal 1 17/08/2010 23:19:32  -149.947 70.6218 1500 1555 0 RE LO oT X
Unidentified

MOU2010138 seal 1 17/08/2010 23:34:32  -149.983 70.6232 400 462 1 SW NO oT X

MOU2010139 Ringed seal 1 18/08/2010 06:09:00 -149.98  70.6437 467 425 0 SW NO oT X

MOU2010140 Ringed seal 1 18/08/2010 07:00:00 -149.912 70.6686 215 240 1 SW SP oT X

MOU2010141 Ringed seal 1 18/08/2010 07:12:20  -149.899 70.6625 202 265 1 SW NO oT X
Unidentified

MOU2010142 seal 1 18/08/2010 07:19:14  -149.902 70.6549 200 257 1 SW SP oT X

MOU2010143 Ringed seal 1 18/08/2010 08:51:27  -149.867 70.6159 75 137 SW NO oT X

OCE201033 Spotted seal 1 18/08/2010 08:54:30  -146.825 71.0649 20 X LO LO oT X
Unidentified

MOU2010144 seal 18/08/2010 08:58:20  -149.886 70.6154 467 523 SW NO oT X

MOU2010145 Ringed seal 1 18/08/2010 11:18:35  -149.887 70.6425 1500 1533 3 SW NO DP X

MOU2010146 Spotted seal 1 18/08/2010 12:51:00 -149.774  70.6057 400 456 LO LO RC X
Unidentified

MOU2010147 seal 18/08/2010 13:19:08  -149.858 70.6083 523 579 SW NO RC X

MOU2010148 Ringed seal 1 18/08/2010 13:43:10  -149.927 70.6108 523 527 SW NO oT X
Unidentified

MOU2010149 seal 18/08/2010 14:20:45  -150.033 70.6119 470 532 SW NO oT X

MOU2010150 Bearded seal 1 18/08/2010 14:47:30  -150.113 70.6104 470 532 SW NO oT X

MOU2010151 Ringed seal 1 18/08/2010 14:52:35  -150.116  70.615 120 161 LO NO oT X
Unidentified

OCE201034 seal 1 18/08/2010 15:00:00 -146.108 70.4315 50 X 2 SW NO oT X
Unidentified

OCE201035 seal 1 18/08/2010 15:10:00 -146.091 70.4152 40 X 2 SW NO oT X
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Date (AKDT, Initial Array
DD/MM/YY) Long. Lat. Sighting CPA® Rxn. to Vessel  Volume

Sighting ID? Species No. and Time (°W) (°N) Dist.® (m) (m) Bf°* Behav.! Vessel® Activity" (in®)
Unidentified

MOU2010152 seal 1 18/08/2010 15:29:40 -150.024 70.6234 250 287 0 SW NO oT X
Unidentified

OCE201036 seal 18/08/2010 15:50:00 -146.017 70.3651 50 X DI NO oT X

MOU2010153 Bearded seal 18/08/2010 17:35:09 -149.928 70.6229 400 421 SW NO oT X
Unidentified

MOU2010154 seal 1 18/08/2010 21:29:49 -149.943 70.617 335 391 2 BO SP SH 40
Unidentified

MOU2010155 seal 1 19/08/2010 07:47:01  -149.991  70.6006 467 514 2 SW NO RU 20
Unidentified

MOU2010156 seal 19/08/2010 12:23:07 -150.016 70.6274 1357 1418 SW NO oT X

MOU2010157 Bearded seal 19/08/2010 13:18:05 -150.005 70.6235 3339 3356 SW NO SH 10
Unidentified

MOU2010158 seal 19/08/2010 14:30:40 -150 70.6152 400 182 SW NO SH 40

MOU2010159 Ringed seal 19/08/2010 20:05:26 -149.76  70.6104 769 830 SW NO oT X
Unidentified

MOU2010160 seal 1 19/08/2010 21:41:17 -149.549 70.5951 40 90 1 SW NO oT X
Unidentified

OCE201037 seal 20/08/2010 08:10:47 -146.013 70.3647 190 X 1 SW NO oT X

OCE201038 Ringed seal 20/08/2010 08:22:10  -145.994 70.3734 60 X SW NO oT X

MOU2010161 Bearded seal 20/08/2010 08:43:48 -151.099 70.7072 250 307 SW NO oT X
Unidentified

MOU2010162 seal 1 20/08/2010 10:13:26 -151.324 70.7653 300 356 3 SW NO oT X
Unidentified

MOU2010163 seal 1 20/08/2010 11:42:10 -151.574 70.818 400 456 0 SW NO oT X
Unidentified

MOU2010164 seal 20/08/2010 11:56:59 -151.611 70.8301 1000 1033 0 LO LO oT X

MOU2010165 Bearded seal 20/08/2010 12:20:00 -151.666 70.8483 500 132 LO LO oT X
Unidentified

MOU2010166 seal 20/08/2010 12:36:42 -151.708 70.8607 100 162 1 SW NO oT X

OCE201039 Bearded seal 20/08/2010 14:41:10  -145.967 70.3817 453 X SW NO oT X
Unidentified

MOU2010167 pinniped 1 20/08/2010 15:44:05 -152.507 71.0061 50 98 3 DI NO oT X
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Table J.5 continued. All marine mammal detections during Beaufort Sea marine surveys, 2 Aug—10 Oct 2010.

Date (AKDT, Initial Array
DD/MM/YY) Long. Lat. Sighting CPA® Rxn. to Vessel  Volume

Sighting ID? Species No.” and Time (°W) (°N) Dist.® (m) (m) Bf°* Behav.! Vessel® Activity" (in®)
Unidentified

OCE201040 seal 20/08/2010 16:08:14  -146.028 70.3586 75 X SW NO oT X

MOU2010168 Ringed seal 20/08/2010 16:24:03 -152.856 71.05 200 262 SW LO oT X

MOU2010169 Ringed seal 20/08/2010 16:49:45  -153.079  71.081 100 158 LO LO oT X
Unidentified

MOU2010170 pinniped 1 20/08/2010 16:52:53  -153.107 71.0846 300 356 3 DI NO oT X
Unidentified

MOU2010171 seal 1 20/08/2010 17:10:53 -153.265 71.1057 100 143 3 DI NO oT X
Unidentified

MOU2010172 seal 1 20/08/2010 17:18:30 -153.332 71.1139 300 336 3 DI NO oT X
Unidentified

MOU2010173 pinniped 1 20/08/2010 17:30:17 -153.378  71.1339 200 249 3 Sl NO oT X

MOU2010174 Ringed seal 2 20/08/2010 17:47:33 -153.498 71.1506 250 273 4 RE NO oT X

MOU2010175 Spotted seal 1 20/08/2010 18:06:42 -153.626  71.1697 100 163 3 SW LO oT X

MOU2010176 Ringed seal 1 20/08/2010 18:23:44 -153.749  71.1789 50 110 3 SwW NO oT X

MOU2010177 Spotted seal 1 20/08/2010 18:48:09 -153.882  71.1904 350 323 3 LO NO oT X
Unidentified

MOU2010178 seal 1 20/08/2010 18:59:10 -153.943  71.1955 100 143 3 SW NO oT X
Unidentified

MOU2010179 seal 1 20/08/2010 19:18:06 -154.044  71.2105 413 475 3 LO NO oT X
Unidentified

MOU2010180 seal 1 20/08/2010 19:24:40  -154.078 71.2165 300 290 3 SW NO oT X
Unidentified

MOU2010181 seal 1 20/08/2010 19:28:30  -154.099 71.2192 400 456 3 SW NO oT X
Unidentified

MOU2010182 seal 20/08/2010 19:38:11  -154.152  71.2262 350 397 Sl LO oT X

MOU2010183 Ringed seal 20/08/2010 19:41:45 -154.172  71.2287 80 143 LO NO oT X

MOU2010184 Ringed seal 1 20/08/2010 19:46:25  -154.198 71.2318 100 162 3 LO NO oT X
Unidentified

MOU2010185 seal 1 20/08/2010 20:07:30  -154.314 71.2451 413 460 3 SW NO oT X

MOU2010186 Ringed seal 1 20/08/2010 20:40:01 -154.485 71.2666 120 182 3 SW NO oT X

MOU2010187 Ringed seal 1 20/08/2010 20:41:15 -154.491  71.2677 250 307 3 LO LO oT X

MOU2010188 Ringed seal 1 20/08/2010 21:25:09 -154.705 71.3095 120 120 3 SW NO oT X




Appendix J: Beaufort Sea Vessel-based Marine Mammal Monitoring Results  J-11

Table J.5 continued. All marine mammal detections during Beaufort Sea marine surveys, 2 Aug—10 Oct 2010.

Date (AKDT, Initial Array
DD/MM/YY) Long. Lat. Sighting CPA® Rxn. to Vessel  Volume

Sighting ID? Species No. and Time (°W) (°N) Dist.® (m) (m) Bf°* Behav.! Vessel® Activity" (in®)
Unidentified

MOU2010189 seal 20/08/2010 21:59:25  -154.864 71.3406 467 514 LO NO oT X

MOU2010190 Spotted seal 20/08/2010 22:16:04 -154.943  71.3557 150 213 SW NO oT X
Unidentified

MOU2010191 seal 1 21/08/2010 00:39:00 -155.292  71.4348 50 113 3 SW NO oT X
Unidentified

MOU2010192 seal 21/08/2010 06:47:00 -155.591  71.4045 500 504 4 LO NO oT X

OCE201041 Bearded seal 21/08/2010 11:33:10  -146.094  70.3102 236 X 2 Sw NO oT X
Unidentified

OCE201042 seal 1 21/08/2010 15:13:42 -146.073 70.3281 40 X 2 DI NO oT X
Unidentified

MOU2010193 seal 1 21/08/2010 15:19:26 -155.336  71.4544 60 119 4 SW NO oT X
Unidentified

MOU2010194 seal 1 21/08/2010 18:21:15 -155.175 71.4904 75 70 4 RE NO oT X
Unidentified

MOU2010195 seal 1 21/08/2010 20:37:06 -155.284 71.4771 1000 1061 4 SW NO oT X
Unidentified

MOU2010196 seal 1 22/08/2010 07:44:45 -155.735 71.4103 400 447 4 SwW LO oT X

MOU2010197 Spotted seal 1 22/08/2010 08:18:24 -155.755  71.4075 80 139 4 LO LO oT X

MOU2010198 Spotted seal 1 22/08/2010 08:24:29  -155.758  71.407 120 183 4 Sw NO oT X

OCE201043 Bearded seal 1 22/08/2010 08:55:20 -146.057 70.3466 236 X 2 BO NO oT X

OCE201044 Spotted seal 1 22/08/2010 09:25:20 -146.04  70.3582 211 X 2 Sw IS oT X
Unidentified

OCE201045 seal 1 22/08/2010 09:48:45  -146.058 70.3502 268 X 2 Sw NO oT X
Unidentified

OCE201046 seal 1 22/08/2010 11:16:30  -146.028 70.3566 200 X 2 Sw NO oT X
Unidentified

OCE201047 seal 1 22/08/2010 11:52:05  -146.017  70.358 369 X 2 Sw NO oT X

OCE201048 Bearded seal 1 22/08/2010 12:36:40 -145.986  70.3805 310 X 2 LG NO oT X

OCE201049 Spotted seal 1 22/08/2010 12:47:02  -146.003 70.3726 453 X 2 Sw NO oT X

OCE201050 Bearded seal 1 22/08/2010 13:10:23 -146.04 70.3556 600 X 2 SW NO oT X

OCE201051 Ringed seal 1 22/08/2010 13:24:55  -146.047 70.3469 30 X 2 BO NO oT X

MOU2010199 Ringed seal 1 22/08/2010 13:25:10 -155.012 71.5262 215 253 4 SW NO oT X
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Table J.5 continued. All marine mammal detections during Beaufort Sea marine surveys, 2 Aug—10 Oct 2010.

Date (AKDT, Initial Array
DD/MM/YY) Long. Lat. Sighting CPA® Rxn. to Vessel  Volume

Sighting ID? Species No. and Time (°W) (°N) Dist.® (m) (m) Bf°* Behav.! Vessel® Activity" (in®)

MOU2010200 Ringed seal 1 22/08/2010 13:52:10  -155.024 71.5288 134 192 4 Sw NO oT X
Unidentified

MOU2010201 seal 1 22/08/2010 19:04:20 -155.171  71.5032 1687 1656 3 SW NO oT X
Unidentified

MOU2010202 seal 1 22/08/2010 19:49:01 -155.192  71.5008 200 257 3 SW NO oT X
Unidentified

OCE201052 seal 23/08/2010 05:22:47 -145.809 70.4584 70 X SW NO oT X

OCE201053 Bearded seal 23/08/2010 08:47:05  -145.872 70.4281 200 X Sw NO oT X

OCE201054 Spotted seal 23/08/2010 13:28:00 -145.806  70.4562 100 X SW NO oT X
Unidentified

MOU2010203 pinniped 1 23/08/2010 16:34:43 -155.095 71.5174 50 113 2 DI NO oT X
Unidentified
mysticete

MOU2010204 whale 1 23/08/2010 16:44:07 -155.026  71.5235 450 454 2 SA NO oT X

MOU2010205 Pacific walrus 3 23/08/2010 18:09:40  -155.042 71.5512 4021 4022 2 RE NO oT X

MOU2010206 Spotted seal 1 23/08/2010 18:46:10 -155.047  71.5502 426 398 1 SW NO oT X

MOU2010207 Ringed seal 3 23/08/2010 19:01:50  -155.049 71.5494 679 650 1 FE NO oT X

MOU2010208 Pacific walrus 6 23/08/2010 19:11:29 -155.051 71.549 1357 469 1 TR NO oT X
Unidentified

MOU2010209 seal 1 23/08/2010 19:47:45 -155.028 71.5452 797 858 1 SW NO oT X

MOU2010210 Bearded seal 1 23/08/2010 20:04:05  -155.003 71.5233 250 198 Sw NO oT X
Unidentified

MOU2010211 seal 23/08/2010 20:15:05 -154.985 71.5084 1687 1748 1 DI NO oT X

MOU2010212 Ringed seal 23/08/2010 20:22:00 -154.975 71.4991 600 634 1 SW NO oT X
Unidentified

MOU2010213 seal 23/08/2010 21:12:59 -154.99  71.5017 800 834 Sw NO oT X

MOU2010214 Ringed seal 23/08/2010 21:58:57 -154.999 71.5024 150 207 SW NO oT X
Unidentified

MOU2010215 seal 23/08/2010 23:43:05 -155.017 71.5068 300 356 SW NO oT X

MOU2010216 Ringed seal 24/08/2010 11:54:05 -155.149 71.5624 200 238 RE NO oT X
Unidentified

OCE201055 seal 24/08/2010 15:05:51 -150.728 71.9428 40 X 1 SwW NO oT X

MOU2010217 Bearded seal 24/08/2010 20:06:10 -155.157 71.592 400 456 4 SW NO oT X
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Table J.5 continued. All marine mammal detections during Beaufort Sea marine surveys, 2 Aug—10 Oct 2010.

Date (AKDT, Initial Array
DD/MM/YY) Long. Lat. Sighting CPA® Rxn. to Vessel  Volume

Sighting ID? Species No.” and Time (°W) (°N) Dist.® (m) (m) Bf°* Behav.! Vessel® Activity" (in®)
Unidentified

OCE201056 whale 4 24/08/2010 22:09:21  -154.258 72.3961 900 X 1 Sw NO oT X

MOU2010218 Polar bear 1 25/08/2010 09:44:50 -154.205 71.34 650 684 4 WK LO oT X

MOU2010219 Ringed seal 1 25/08/2010 11:11:35  -153.678 71.2694 1000 1063 3 LO LO oT X
Unidentified

MOU2010220 seal 1 25/08/2010 11:55:39 -153.534 71.221 413 475 2 LO LO oT X

MOU2010221 Spotted seal 1 25/08/2010 12:04:09 -153.501 71.2056 632 666 2 LO LO oT X
Unidentified

MOU2010222 seal 1 25/08/2010 12:13:39 -153.464 71.1886 900 955 2 LO LO oT X

MOU2010223 Ringed seal 1 25/08/2010 12:15:08  -153.458 71.1859 100 143 2 Sw NO oT X
Unidentified

MOU2010224 pinniped 1 25/08/2010 12:39:13 -153.37 71.1412 100 152 2 DI NO oT X
Unidentified

MOU2010225 pinniped 1 25/08/2010 12:46:10 -153.343  71.1286 100 162 2 U SP oT X
Unidentified

MOU2010226 seal 1 25/08/2010 12:51:24 -153.323  71.1195 800 863 2 LO LO oT X

MOU2010227 Polar bear 3 25/08/2010 12:55:40  -153.306  71.1122 3339 3340 2 RE NO oT X
Unidentified

MOU2010228 seal 1 25/08/2010 13:12:20  -153.254  71.0892 413 469 3 Sw NO oT X
Unidentified

MOU2010229 seal 1 25/08/2010 13:12:20 -153.254  71.0892 900 955 3 SW NO oT X

MOU2010230 Ringed seal 1 25/08/2010 13:23:40  -153.227 71.0762 370 426 3 LO NO oT X

MOU2010231 Spotted seal 1 25/08/2010 13:29:01 -153.211 71.0701 335 397 3 LO NO oT X

MOU2010232 Ringed seal 1 25/08/2010 13:33:20  -153.199 71.0652 413 460 3 Sw NO oT X

MOU2010233 Ringed seal 1 25/08/2010 13:36:51 -153.189 71.0611 100 162 3 LO SP oT X

MOU2010235 Ringed seal 1 25/08/2010 13:43:30 -153.17  71.0533 282 330 2 Sw NO oT X

MOU2010234 Ringed seal 1 25/08/2010 13:48:15 -153.157  71.0477 282 330 2 LO NO oT X

MOU2010236 Ringed seal 1 25/08/2010 18:41:10  -152.421  70.9488 50 110 4 SI LO oT X

MOU2010237 Ringed seal 1 25/08/2010 19:20:01 -152.472  70.9583 100 118 4 SW NO oT X
Unidentified

OCE201057 seal 1 25/08/2010 19:20:25 -153.503 71.1467 200 X 5 LO NO oT X
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Table J.5 continued. All marine mammal detections during Beaufort Sea marine surveys, 2 Aug—10 Oct 2010.

Date (AKDT, Initial Array
DD/MM/YY) Long. Lat. Sighting CPA® Rxn. to Vessel  Volume

Sighting ID? Species No.” and Time (°W) (°N) Dist.® (m) (m) Bf°* Behav.! Vessel® Activity" (in®)
Unidentified

MOU2010238 seal 25/08/2010 19:23:53  -152.477  70.9592 150 207 Sw NO oT X

MOU2010239 Ringed seal 25/08/2010 19:48:20 -152.509 70.9643 426 488 4 SW NO oT X
Unidentified

OCE201058 seal 1 25/08/2010 19:50:52 -153.417 71.117 100 X 5 SW NO oT X
Unidentified

OCE201059 seal 1 25/08/2010 19:56:36 -153.401 71.1113 10 X 5 LO IS oT X
Unidentified

MOU2010240 seal 25/08/2010 20:52:49  -152.601  70.9749 350 412 4 Sw NO oT X

MOU2010241 Ringed seal 25/08/2010 21:45:41 -152.68 70.9821 80 139 5 DI NO oT X

MOU2010242 Ringed seal 1 25/08/2010 22:03:37  -152.707  70.984 100 132 5 LO LO oT X
Unidentified

MOU2010243 seal 1 25/08/2010 22:52:51  -152.784  70.9893 50 113 4 LO LO oT X

MOU2010244 Ringed seal 1 26/08/2010 05:18:05 -153.334 71.0268 5 68 3 SW LO oT X

MOU2010245 Ringed seal 1 26/08/2010 05:52:26  -153.372  71.0279 30 51.46 4 DI LO oT X

MOU2010246 Spotted seal 1 26/08/2010 09:01:10 -153.574  71.0302 50 110 3 SW LO oT X

OCE201060 Spotted seal 1 26/08/2010 10:09:50  -153.688 71.1082 75 X 3 Sw NO oT X

MOU2010247 Spotted seal 1 26/08/2010 10:23:19 -153.659 71.0273 50 110 3 LO LO oT X

MOU2010248 Spotted seal 1 26/08/2010 10:44:49  -153.683 71.0263 40 100 3 Sw LO oT X
Unidentified

OCE201061 seal 1 26/08/2010 10:48:52  -153.583  71.0908 30 X 3 Sw NO oT X
Unidentified

OCE201062 seal 1 26/08/2010 11:49:10  -153.438 71.0685 20 X 3 Sw NO oT X
Unidentified

OCE201063 seal 26/08/2010 15:26:22 -152.407 70.9463 236 X 4 LO NO oT X

ARC201021 Spotted seal 26/08/2010 19:03:51  -148.527  70.4155 60 X 5 Sw LO oT X

MOU2010249 Ringed seal 1 26/08/2010 19:51:10 -155.175 71.4139 120 178 5 SW NO oT X
Unidentified

OCE201064 seal 1 27/08/2010 06:46:53 -152.273 70.9191 310 X 2 SW NO oT X

OCE201065 Spotted seal 1 27/08/2010 06:48:15  -152.283  70.9193 268 X 2 SI NO oT X

ARC201022 Ringed seal 1 27/08/2010 08:01:10 -152.307 70.928 80 X 4 SW NO oT X

ARC201023 Ringed seal 1 27/08/2010 09:39:52  -152.569  70.9405 70 X 4 Sw LO oT X
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Date (AKDT, Initial Array
DD/MM/YY) Long. Lat. Sighting CPA® Rxn. to Vessel  Volume

Sighting ID? Species No. and Time (°W) (°N) Dist.® (m) (m) Bf°* Behav.! Vessel® Activity" (in®)
Unidentified

OCE201066 seal 1 27/08/2010 09:52:14  -152.248 70.9204 50 X 2 SwW IS oT X
Unidentified

OCE201067 seal 1 27/08/2010 10:35:29  -151.876  70.9052 80 X 3 BO NO oT X
Unidentified

OCE201068 seal 1 27/08/2010 10:44:21 -151.8 70.9008 50 X 3 BO NO oT X

OCE201069 Spotted seal 1 27/08/2010 11:01:40 -151.67 70.8951 100 X 2 SW NO oT X

OCE201070 Spotted seal 1 27/08/2010 11:33:09  -151.773  70.8945 75 X 2 SwW NO oT X

ARC201024 Ringed seal 1 27/08/2010 12:22:11 -153.9 71.1123 100 X 4 SW LO oT X
Unidentified

OCE201071 seal 1 27/08/2010 13:00:10 -151.686 70.8888 30 X LO NO oT X

MOU2010252 Ringed seal 1 27/08/2010 14:08:30 -154.872 71.3989 80 139 4 SW NO oT X
Unidentified

OCE201072 seal 1 27/08/2010 14:54:30 -151.917 70.9026 50 X 3 LO NO oT X
Unidentified

OCE201073 seal 1 27/08/2010 15:47:30 -152.064 70.9073 100 X 3 LO NO oT X
Unidentified

MOU2010253 seal 1 27/08/2010 16:38:56 -154.988 71.3837 25 79 4 LO LO oT X
Unidentified

OCE201074 seal 1 27/08/2010 19:28:46  -152.401 70.9819 150 X 3 LO NO oT X
Unidentified

MOU2010254 seal 1 27/08/2010 19:37:03  -155.169 71.3663 500 556 4 SwW LO oT X
Unidentified

OCE201075 seal 27/08/2010 20:12:25 -152.591 71.0195 100 X DI IS oT X

OCE201076 Bearded seal 1 27/08/2010 20:19:45 -152.62 71.0261 150 X SW IS oT X

MOU2010255 Ringed seal 27/08/2010 20:53:05 -155.237 71.3648 80 139 4 SwW NO oT X
Unidentified

OCE201077 seal 1 27/08/2010 23:05:00 -153.499 71.1139 350 X 2 LO NO oT X
Unidentified

MOU2010256 seal 1 28/08/2010 05:05:00 -155.618 71.3616 50 98 4 SW NO oT X
Unidentified

MOU2010257 seal 28/08/2010 08:56:37 -155.599 71.4717 400 388 SI NO oT X

MOU2010258 Bearded seal 1 28/08/2010 10:15:05 -155.639  71.4697 400 462 LO LO oT X

MOU2010259 Ringed seal 28/08/2010 13:29:12 -155.725  71.4667 75 134 4 SW LO oT X
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Table J.5 continued. All marine mammal detections during Beaufort Sea marine surveys, 2 Aug—10 Oct 2010.

Date (AKDT, Initial Array
DD/MM/YY) Long. Lat. Sighting CPA® Rxn. to Vessel  Volume
Sighting ID? Species No.” and Time (°W) (°N) Dist.® (m) (m) Bf°* Behav.! Vessel® Activity" (in®)
MOU2010260 Ringed seal 1 28/08/2010 14:02:10  -155.737  71.4667 60 87 4 Sw NO oT X
Unidentified
MOU2010261 seal 1 28/08/2010 16:33:04 -155.787 71.474 250 210 3 SW NO oT X
MOU2010262 Ringed seal 1 28/08/2010 16:36:13  -155.789  71.4741 400 103 3 LO LO oT X
MOU2010263 Ringed seal 2 28/08/2010 17:11:29 -155.801 71.4759 500 81 3 LO LO oT X
MOU2010264 Ringed seal 1 28/08/2010 18:26:49  -155.826  71.4806 35 95 2 Sw NO oT X
MOU2010265 Ringed seal 1 28/08/2010 20:20:20 -155.86 71.4861 80 114 1 LO NO oT X
MOU2010266 Ringed seal 1 28/08/2010 20:56:05  -155.872  71.4903 125 187 1 Sw NO oT X
Unidentified
MOU2010267 pinniped 1 28/08/2010 21:19:45  -155.878  71.4938 350 412 2 Sw NO oT X
MOU2010268 Ringed seal 1 28/08/2010 21:35:20 -155.88 71.4963 100 162 1 SW NO oT X
Unidentified
MOU2010269 seal 1 29/08/2010 06:18:00 -155.494 71.5864 467 529 1 SW NO oT X
Unidentified
MOU2010270 seal 1 29/08/2010 06:27:45 -155.556 71.5774 413 475 1 SwW NO oT X
Unidentified
MOU2010271 pinniped 1 29/08/2010 06:35:10  -155.608 71.5695 537 593 2 Sw NO oT X
Unidentified
MOU2010272 pinniped 1 29/08/2010 06:53:15  -155.733  71.5488 400 435 2 DI NO oT X
Unidentified
mysticete
MOU2010335 whale 2 11/09/2010 16:57:37 -155.731 71.4791 500 504 3 SW NO oT X
Unidentified
mysticete
MOU2010336 whale 1 11/09/2010 17:00:43 -155.711  71.4793 1400 1463 3 SW NO oT X
Bowhead
ARC201033 whale 2 11/09/2010 17:05:15 -155.612  71.3939 1356 X 4 SW NO oT X
Bowhead
ARC201034 whale 1 11/09/2010 17:09:01 -155.581 71.3904 1356 X 4 SW NO oT X
Unidentified
mysticete

MOU2010337 whale 3 11/09/2010 17:15:42  -155.604 71.4709 800 861 3 SW NO oT X
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Date (AKDT, Initial Array

DD/MM/YY) Long. Lat. Sighting CPA® Rxn. to Vessel  Volume

Sighting ID? Species No. and Time (°W) (°N) Dist.® (m) (m) Bf°* Behav.! Vessel® Activity" (in®)
Unidentified
mysticete

MOU2010338  whale 1 11/09/2010 17:47:52  -155.403  71.438 1357 1390 3 BL NO oT X
Unidentified
mysticete

MOU2010339  whale 1 11/09/2010 17:53:12  -155.365 71.4322 600 656 3 SW NO oT X
Bowhead

MOU2010340  whale 3 11/09/2010 17:59:04  -155.356  71.4362 700 756 3 SW NO oT X
Unidentified
mysticete

MOU2010341  whale 2 11/09/2010 18:07:20  -155.328 71.4356 800 856 2 SA NO oT X
Unidentified

MOU2010342 seal 1 11/09/2010 18:12:00 -155.313 71.4364 700 734 3 LO NO oT X
Bowhead

ARC201035 whale 4 11/09/2010 18:14:10  -155.069  71.329 2223 X 4 SW NO oT X
Unidentified
mysticete

MOU2010343  whale 1 11/09/2010 18:17:34  -155.286  71.433 800 856 3 SW NO oT X
Unidentified

MOU2010344  seal 1 11/09/2010 18:19:26  -155.274  71.4328 300 356 3 SW IS oT X
Unidentified
mysticete

MOU2010345  whale 2 11/09/2010 18:21:21  -155.263 71.4326 750 753 3 SW NO oT X
Bowhead

MOU2010346  whale 1 11/09/2010 18:38:19  -155.152  71.4125 1357 1055 3 SA NO oT X
Unidentified
mysticete

MOU2010347  whale 1 11/09/2010 18:42:00 -155.136 71.4086 2226 2227 3 SW NO oT X
Unidentified
mysticete

MOU2010348  whale 6 11/09/2010 18:43:00 -155.133 71.4078 800 770 3 SA NO oT X
Bowhead

MOU2010349  whale 1 11/09/2010 19:18:30  -154.874 71.3688 2226 819 2 BL NO oT X
Bowhead

MOU2010350  whale 11/09/2010 19:20:15 -154.86  71.3667 1000 1002 2 SW NO oT X

MOU2010351 Bearded seal 11/09/2010 19:35:00  -154.747  71.3483 400 462 LO NO oT X
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Table J.5 continued. All marine mammal detections during Beaufort Sea marine surveys, 2 Aug—10 Oct 2010.

Date (AKDT, Initial Array
DD/MM/YY) Long. Lat. Sighting CPA® Rxn. to Vessel  Volume

Sighting ID? Species No. and Time (°W) (°N) Dist.® (m) (m) Bf°* Behav.! Vessel® Activity" (in®)
Unidentified
mysticete

MOU2010352 whale 1 11/09/2010 19:41:00 -154.702  71.3449 1700 1761 2 SW NO oT X
Unidentified
mysticete

MOU2010353  whale 1 11/09/2010 20:18:13  -154.412 71.3069 1000 1002 2 DI NO oT X
Unidentified

MOU2010354 seal 11/09/2010 20:32:30 -154.304 71.2876 400 456 1 DI LO oT X

MOU2010355 Ringed seal 11/09/2010 20:37:40  -154.265 71.2804 100 158 SW NO oT X
Unidentified

MOU2010356 seal 1 11/09/2010 20:39:43 -154.25  71.2776 600 662 1 SW NO oT X
Unidentified
mysticete

MOU2010357 whale 1 11/09/2010 20:46:10 -154.202 71.269 2226 2271 1 LG NO oT X
Unidentified

MOU2010358 pinniped 1 11/09/2010 21:20:04 -153.949 71.224 400 452 1 SW NO oT X
Unidentified

MOU2010359 seal 1 11/09/2010 21:33:13  -153.851  71.207 600 656 1 PO NO oT X
Unidentified

MOU2010360 seal 1 11/09/2010 21:43:54 -153.77 71.1938 1200 1255 1 SwW NO oT X

MOU2010361 Ringed seal 1 12/09/2010 06:39:10 -150.541 70.7098 100 163 2 SW NO oT X

MOU2010362 Ringed seal 1 12/09/2010 07:09:40  -150.326  70.6612 150 212 3 SW LO oT X

MOU2010363 Bearded seal 1 12/09/2010 07:17:02 -150.27 70.6508 413 475 3 SW NO oT X
Unidentified

MOU2010364 seal 1 12/09/2010 07:59:45 -149.949 70.6259 600 662 2 LO LO oT X

MOU2010365 Bearded seal 1 12/09/2010 13:51:15  -149.987  70.624 120 178 3 SW NO oT X

MOU2010366 Bearded seal 1 12/09/2010 18:12:35 -150.036  70.6282 600 656 2 SW NO oT X

MOU2010367 Bearded seal 1 12/09/2010 18:44:18  -150.054  70.631 335 391 2 LO LO oT X
Unidentified

MOU2010368 seal 1 12/09/2010 19:07:54  -149.976 70.6276 300 348 1 SW LO oT X
Unidentified

MOU2010369 seal 1 12/09/2010 19:38:15 -150.05 70.6292 967 1022 1 SW NO oT X
Unidentified

MOU2010370 seal 1 12/09/2010 19:54:00 -150.098 70.6327 981 1036 1 DI NO oT X
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Date (AKDT, Initial Array
DD/MM/YY) Long. Lat. Sighting CPA® Rxn. to Vessel  Volume

Sighting ID? Species No. and Time (°W) (°N) Dist.® (m) (m) Bf°* Behav.! Vessel® Activity" (in®)

MOU2010371 Bearded seal 1 14/09/2010 10:18:22 -149.95  70.6193 400 456 5 LO LO oT X
Unidentified

MOU2010372 seal 15/09/2010 16:56:40 -150.026  70.6413 50 113 4 SW IS DP X

ARC201036 Ringed seal 15/09/2010 19:08:45 -148.78  70.5256 60 X 5 Sw LO oT X
Unidentified

MOU2010373 seal 1 16/09/2010 07:17:30  -149.908 70.6453 30 87 1 Sw SP SH 40
Unidentified

MOU2010374  seal 1 16/09/2010 10:11:20  -149.902 70.6371 244 304 2 Sw NO LS 40

MOU2010375 Bearded seal 2 16/09/2010 10:46:52 -149.892 70.6142 300 362 1 SW NO SH 10

ARC201037 Bearded seal 1 16/09/2010 12:44:05 -150.072 70.655 65 X 3 SwW LO oT X

ARC201038 Bearded seal 1 16/09/2010 13:40:10 -149.625 70.6164 100 X 2 SW NO oT X

ARC201039 Bearded seal 1 16/09/2010 14:10:15 -149.386 70.5888 60 X 2 LO NO oT X

OCE2010179 Ringed seal 1 17/09/2010 08:57:00 -155.024 72.0837 50 X 2 SW NO oT X

OCE2010180 Ringed seal 2 17/09/2010 10:02:00 -154.625 72.0134 50 X 2 Sw NO oT X

OCE2010181 Ringed seal 1 17/09/2010 10:11:00 -154.584  72.0018 20 X 2 LO NO oT X

OCE2010182 Ringed seal 1 17/09/2010 10:40:30 -154.454  71.9557 100 X 2 LO NO oT X

OCE2010183 Ringed seal 1 17/09/2010 11:02:30 -154.363 71.9156 100 X 2 LO NO oT X

OCE2010184 Bearded seal 1 17/09/2010 11:20:30  -154.295  71.888 50 X 2 LO NO oT X
Unidentified

OCE2010185 seal 1 17/09/2010 12:04:00 -154.119 71.8186 10 X 2 DI NO oT X
Unidentified

OCE2010186 seal 1 17/09/2010 12:08:00 -154.102 71.8113 40 X 1 SW NO oT X
Unidentified

OCE2010187 seal 1 17/09/2010 12:19:00 -154.046  71.7852 200 X 1 SW NO oT X
Unidentified

OCE2010188 seal 17/09/2010 12:43:00 -153.928 71.7283 200 X 1 SW NO oT X

OCE2010189 Ringed seal 17/09/2010 13:41:00 -153.66  71.6047 50 X LO LO oT X
Unidentified

OCE2010190 seal 5 17/09/2010 14:23:00 -153.451 71.5084 250 X 1 SW LO oT X
Unidentified

MOU2010376 seal 17/09/2010 14:34:49 -149.907 70.6855 30 93 0 SW NO SH 10

OCE2010191 Ringed seal 17/09/2010 14:39:00 -153.369 71.4716 400 X LO LO oT X
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Table J.5 continued. All marine mammal detections during Beaufort Sea marine surveys, 2 Aug—10 Oct 2010.

Date (AKDT, Initial Array
DD/MM/YY) Long. Lat. Sighting CPA® Rxn. to Vessel  Volume

Sighting ID? Species No. and Time (°W) (°N) Dist.® (m) (m) Bf°* Behav.! Vessel® Activity" (in®)
Unidentified

OCE2010192 seal 1 17/09/2010 14:55:00  -153.363  71.4297 250 X 1 SW NO oT X
Unidentified

OCE2010193 seal 17/09/2010 15:19:30  -153.352 71.3641 350 X LO NO oT X

OCE2010194 Bearded seal 1 17/09/2010 15:37:30 -153.244  71.3282 200 X LO NO oT X
Unidentified

OCE2010195 seal 17/09/2010 16:01:00 -153.131 71.2737 60 X 1 SW NO oT X

OCE2010196 Bearded seal 3 17/09/2010 16:06:05  -153.098 71.2644 100 X 1 LO NO oT X

OCE2010197 Bearded seal 1 17/09/2010 16:30:15 -152.94 71.2196 200 X LO NO oT X
Unidentified

OCE2010198 seal 17/09/2010 16:40:42  -152.877 71.1988 589 X U NO oT X

OCE2010199 Ringed seal 17/09/2010 16:42:50 -152.867 71.1939 310 X 1 LO NO oT X
Unidentified

OCE2010200 seal 1 17/09/2010 16:45:10 -152.858 71.1881 589 X U NO oT X

OCE2010201 Ringed seal 1 17/09/2010 16:53:19  -152.829 71.1678 453 X 1 LO NO oT X
Unidentified

OCE2010202 seal 1 17/09/2010 17:02:34 -152.795 71.1454 453 X 1 U NO oT X

OCE2010203 Bearded seal 1 17/09/2010 17:03:35 -152.79 71.1434 369 X 1 U NO oT X

OCE2010204 Ringed seal 1 17/09/2010 17:04:00 -152.787  71.1425 40 X 1 SwW NO oT X

OCE2010205 Ringed seal 2 17/09/2010 17:06:00 -152.776  71.1387 100 X 1 LO NO oT X

OCE2010206 Ringed seal 1 17/09/2010 17:07:00 -152.77 71.1367 50 X 1 SwW NO oT X
Unidentified

OCE2010207 seal 1 17/09/2010 17:12:00 -152.74 71.127 250 X 1 SwW NO oT X
Unidentified

OCE2010208 seal 1 17/09/2010 17:56:00 -152.456  71.0466 150 X 1 SW NO oT X
Unidentified

OCE2010209 seal 17/09/2010 18:09:30 -152.385 71.0173 1200 X LO NO oT X

OCE2010210 Ringed seal 17/09/2010 18:10:00 -152.382 71.0164 453 X 1 SW NO oT X
Unidentified

OCE2010211 seal 1 17/09/2010 18:44:15 -152.161  70.9523 310 X 1 LO NO oT X
Unidentified

OCE2010212 seal 1 17/09/2010 18:55:15 -152.1 70.9287 310 X 1 LO NO oT X
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Table J.5 continued. All marine mammal detections during Beaufort Sea marine surveys, 2 Aug—10 Oct 2010.

Date (AKDT, Initial Array
DD/MM/YY) Long. Lat. Sighting CPA® Rxn. to Vessel  Volume

Sighting ID? Species No.” and Time (°W) (°N) Dist.® (m) (m) Bf°* Behav.! Vessel® Activity" (in®)
Unidentified

OCE2010213 seal 1 17/09/2010 19:28:45 -151.914 70.8568 841 X 0 LO NO oT X
Unidentified

MOU2010377 pinniped 1 17/09/2010 19:59:24 -149.869 70.6645 537 541 1 SwW NO SH 10
Unidentified

OCE2010214 seal 1 17/09/2010 20:01:00 -151.736 70.7881 150 X 1 Sw NO oT X

MOU2010378 Bearded seal 1 17/09/2010 20:13:44 -149.874 70.6725 981 983 1 SW NO SH 40

MOU2010379 Bearded seal 1 18/09/2010 18:20:34  -149.937 70.6506 769 830 2 Sw NO oT X

MOU2010380 Bearded seal 1 18/09/2010 18:24:00 -149.948 70.6511 1000 856 2 RE NO oT X

OCE2010216 Ringed seal 1 18/09/2010 19:04:40 -149.376  70.6029 100 X 2 LO NO oT X
Unidentified

MOU2010381 seal 1 18/09/2010 19:21:41 -149.951 70.6482 769 825 3 SW NO oT X

OCE2010217 Bearded seal 1 18/09/2010 19:28:25  -149.572 70.6152 453 X 2 LO NO oT X

MOU2010382 Ringed seal 1 18/09/2010 19:29:58 -149.923 70.647 537 524 3 SW LO oT X

OCE2010218 Ringed seal 1 18/09/2010 19:41:35  -149.681 70.6219 100 X 2 LO NO oT X

OCE2010219 Ringed seal 1 18/09/2010 19:50:10 -149.751 70.6256 100 X 2 LO NO oT X

OCE2010220 Ringed seal 1 18/09/2010 19:56:50 -149.805  70.621 250 X 2 LO NO oT X

OCE2010221 Ringed seal 1 18/09/2010 20:07:15 -149.886 70.6163 310 X 2 LO NO oT X
Unidentified

MOU2010383 seal 1 19/09/2010 06:52:35 -149.918 70.6421 800 856 0 SW NO oT X
Unidentified

OCE2010222 seal 1 19/09/2010 07:23:07 -150.319 70.704 500 X 1 SW NO oT X

ARC201040 Bearded seal 1 19/09/2010 07:54:30 -153.972  71.1877 40 X 1 DI NO oT X

OCE2010223 Ringed seal 1 19/09/2010 08:32:26 -150.264 70.7125 100 X 0 SW NO oT X

MOU2010384 Ringed seal 1 19/09/2010 08:39:33  -149.818 70.6406 120 81 2 Sw LO oT X
Unidentified

OCE2010224 seal 1 19/09/2010 09:17:00 -150.182 70.7023 700 X 0 Sw NO oT X
Unidentified

OCE2010225 seal 1 19/09/2010 09:17:03 -150.182  70.7022 400 X 0 SW NO oT X
Unidentified

OCE2010226 seal 19/09/2010 09:23:27 -150.142 70.6918 150 X 0 SW NO oT X

OCE2010227 Bearded seal 1 19/09/2010 09:40:23 -150.14  70.6921 1000 X Sw NO oT X
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Table J.5 continued. All marine mammal detections during Beaufort Sea marine surveys, 2 Aug—10 Oct 2010.

Date (AKDT, Initial Array
DD/MM/YY) Long. Lat. Sighting CPA® Rxn. to Vessel  Volume

Sighting ID? Species No. and Time (°W) (°N) Dist.® (m) (m) Bf°* Behav.! Vessel® Activity" (in®)
Unidentified

OCE2010228 seal 19/09/2010 10:00:45 -150.091 70.6789 250 X 1 SwW NO oT X

OCE2010229 Ringed seal 19/09/2010 10:09:10 -150.056 70.667 268 X LO NO oT X

MOU2010385 Spotted seal 19/09/2010 10:14:20  -149.872 70.6442 600 552 SwW NO oT X
Unidentified

MOU2010386 seal 19/09/2010 10:25:23  -149.907 70.6457 1000 1061 SwW NO oT X

MOU2010387 Spotted seal 19/09/2010 10:43:40 -149.888 70.6482 600 556 LO LO oT X

OCE2010230 Ringed seal 19/09/2010 11:03:18  -149.992 70.6687 250 X LO NO oT X
Unidentified

OCE2010231 seal 1 19/09/2010 11:43:19  -149.964 70.6684 200 X 1 LO NO oT X
Unidentified

OCE2010232 seal 1 19/09/2010 11:58:21 -149.964 70.6683 453 X 1 SW NO oT X
Unidentified

MOU2010388 seal 19/09/2010 12:04:57 -149.874 70.648 400 447 0 SW NO oT X

OCE2010233 Ringed seal 19/09/2010 12:14:36  -149.964 70.6683 150 X DI NO oT X
Unidentified

MOU2010389 seal 19/09/2010 12:40:15  -149.842 70.6438 600 656 0 SwW NO oT X

OCE2010234 Bearded seal 19/09/2010 12:42:06 -149.964 70.6683 700 X SW NO oT X
Unidentified

MOU2010390 seal 19/09/2010 12:49:07 -149.869 70.645 2226 2289 0 SW NO oT X

OCE2010235 Bearded seal 19/09/2010 12:54:32  -149.964 70.6684 841 X DI NO oT X
Unidentified

MOU2010391 seal 1 19/09/2010 13:09:45 -149.931 70.6496 769 832 0 LO LO oT X
Unidentified

OCE2010236 seal 1 19/09/2010 13:10:50 -149.964 70.6684 100 X 1 SW NO oT X
Unidentified

MOU2010392 seal 1 19/09/2010 13:20:20 -149.899 70.6496 981 1042 0 SW NO oT X
Unidentified

MOU2010393 seal 19/09/2010 13:36:30 -149.848 70.6474 769 832 LO LO oT X

MOU2010394 Bearded seal 19/09/2010 13:45:45  -149.818 70.6461 632 688 SwW NO oT X
Unidentified

MOU2010395 seal 19/09/2010 13:49:15 -149.808 70.6453 769 788 0 SW NO oT X

OCE2010237 Bearded seal 19/09/2010 14:10:50 -149.964 70.6683 841 X LO NO oT X
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Table J.5 continued. All marine mammal detections during Beaufort Sea marine surveys, 2 Aug—10 Oct 2010.

Date (AKDT, Initial Array
DD/MM/YY) Long. Lat. Sighting CPA® Rxn. to Vessel  Volume

Sighting ID? Species No.” and Time (°W) (°N) Dist.® (m) (m) Bf°* Behav.! Vessel® Activity" (in®)

OCE2010238 Ringed seal 1 19/09/2010 14:18:18  -149.964 70.6683 693 X 1 SW NO oT X

OCE2010239 Ringed seal 1 19/09/2010 14:20:05 -149.964 70.6684 589 X 1 SW NO oT X
Unidentified

OCE2010240 seal 2 19/09/2010 15:16:14  -149.964 70.6683 300 X 1 SW NO oT X
Unidentified

MOU2010396 seal 1 19/09/2010 15:18:03  -149.874 70.6461 400 456 0 SW NO oT X
Unidentified

OCE2010241 seal 1 19/09/2010 15:18:55  -149.964 70.6683 350 X 1 SW NO oT X
Unidentified

OCE2010242 seal 1 19/09/2010 15:55:55  -149.964 70.6683 60 X 1 oT NO oT X
Unidentified

MOU2010397 seal 1 19/09/2010 16:08:59 -149.9 70.6385 125 188 0 SW NO oT X

OCE2010243 Ringed seal 1 19/09/2010 16:16:45  -149.964 70.6683 200 X 1 SW NO oT X
Unidentified

MOU2010398 seal 1 19/09/2010 16:40:20  -149.876  70.6563 100 158 0 SW NO oT X
Unidentified

MOU2010399 seal 1 19/09/2010 17:18:58  -149.852 70.6383 500 556 1 SW NO oT X
Unidentified
mysticete

ARC201042 whale 1 19/09/2010 17:55:00 -155.934  71.4038 3000 X X BL NO oT X
Bowhead

ARC201043 whale 3 19/09/2010 18:02:00 -155.885 71.3977 1000 X X BL NO oT X

MOU2010400 Ringed seal 1 19/09/2010 18:29:40  -149.853  70.616 40 96 2 LO LO oT X
Unidentified

OCE2010244 seal 1 19/09/2010 18:37:20  -149.921  70.6485 155 X 2 U NO oT X
Unidentified

MOU2010401 seal 1 19/09/2010 18:59:35  -149.772 70.6204 200 262 2 SW NO oT X
Unidentified

MOU2010402 seal 1 19/09/2010 19:21:30  -149.837  70.626 300 348 2 SW NO oT X
Unidentified

MOU2010403 seal 1 19/09/2010 20:15:15  -149.817  70.628 250 298 3 SW NO oT X
Unidentified

MOU2010404 seal 1 20/09/2010 06:39:00  -149.793  70.628 250 287 0 LG NO oT X

MOU2010405 Bearded seal 1 20/09/2010 07:13:45  -149.858 70.6337 282 345 0 LG LO oT X

MOU2010406 Bearded seal 1 20/09/2010 07:25:00  -149.898  70.6354 800 861 0 LG NO oT X
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Table J.5 continued. All marine mammal detections during Beaufort Sea marine surveys, 2 Aug—10 Oct 2010.

Date (AKDT, Initial Array
DD/MM/YY) Long. Lat. Sighting CPA® Rxn. to Vessel  Volume

Sighting ID? Species No.” and Time (°W) (°N) Dist.® (m) (m) Bf°* Behav.! Vessel® Activity" (in®)
Unidentified

ARC201044 seal 1 20/09/2010 07:33:45  -151.007 70.7947 100 X 0 LO IS oT X
Unidentified

MOU2010407 seal 1 20/09/2010 07:37:30  -149.942 70.6373 75 137 0 SwW NO oT X
Unidentified

MOU2010408 seal 1 20/09/2010 07:48:00  -149.979 70.6389 700 475 0 SwW NO oT X
Unidentified

ARC201045 seal 20/09/2010 07:48:35 -150.978 70.7667 282 X 0 LO IS oT X

MOU2010409 Ringed seal 20/09/2010 08:01:18 -150.026  70.6408 100 158 SwW NO oT X
Unidentified

ARC201046 seal 1 20/09/2010 08:08:30  -150.873 70.7424 500 X 1 LO NO oT X
Unidentified

ARC201047 seal 20/09/2010 08:19:00 -150.809 70.7339 300 X LO IS oT X

MOU2010410 Ringed seal 20/09/2010 08:19:05 -150.088 70.6434 413 469 SwW NO oT X
Unidentified

OCE2010245 seal 1 20/09/2010 08:23:46  -149.927 70.6319 40 X 1 SwW NO oT X
Unidentified

ARC201048 seal 20/09/2010 08:27:00 -150.766  70.7237 250 X 1 LO IS oT X

ARC201049 Bearded seal 1 20/09/2010 08:32:30  -150.734  70.718 600 X LO IS oT X
Unidentified

ARC201050 seal 20/09/2010 08:43:00 -150.672 70.7087 400 X DI NO oT X

MOU2010411 Ringed seal 20/09/2010 08:44:30 -150.019 70.6434 632 693 0 SwW NO oT X
Unidentified

OCE2010246 seal 1 20/09/2010 08:50:00  -149.927  70.632 600 X 1 SwW NO oT X
Unidentified

MOU2010412 seal 1 20/09/2010 08:50:30  -149.999 70.6425 150 200 0 SwW NO oT X
Unidentified

ARC201051 seal 1 20/09/2010 09:01:30 -150.563 70.7013 500 X 1 DI NO oT X
Unidentified

MOU2010413 seal 1 20/09/2010 09:07:50 -149.94 70.64 50 110 0 SwW NO oT X
Unidentified

ARC201053 seal 20/09/2010 09:14:30 -150.517 70.7241 768 X 0 DI NO oT X

ARC201054 Bearded seal 1 20/09/2010 09:31:15 -150.469 70.7569 100 X TH NO oT X
Unidentified

OCE2010247 seal 1 20/09/2010 09:39:45  -149.927 70.6319 400 X 1 SwW NO oT X
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Date (AKDT, Initial Array
DD/MM/YY) Long. Lat. Sighting CPA® Rxn. to Vessel  Volume

Sighting ID? Species No. and Time (°W) (°N) Dist.® (m) (m) Bf°* Behav.! Vessel® Activity" (in®)
Unidentified

MOU2010414 seal 2 20/09/2010 09:41:15  -149.826 70.6352 350 413 1 SW LO oT X
Unidentified

ARC201055 seal 1 20/09/2010 09:45:15 -150.446 70.7848 60 X 1 LO IS oT X
Unidentified

MOU2010415 seal 1 20/09/2010 09:49:20  -149.818 70.6357 250 307 1 SW NO oT X
Unidentified

ARC201056 seal 1 20/09/2010 09:55:00 -150.403 70.8 50 X 1 DI CD oT X
Unidentified

MOU2010416 seal 1 20/09/2010 10:19:14 -149.919 70.6399 400 447 0 SW LO oT X
Unidentified

MOU2010417 seal 1 20/09/2010 10:37:44 -149.981 70.6426 300 356 0 DI NO oT X
Unidentified

MOU2010418 seal 1 20/09/2010 10:51:21 -150.028 70.6446 800 834 0 SW NO oT X
Unidentified

ARC201057 seal 20/09/2010 10:51:45 -150.227 70.7724 412 X SW NO oT X

MOU2010419 Bearded seal 1 20/09/2010 11:01:43 -150.064 70.646 200 262 0 SW NO oT X
Unidentified

MOU2010420 seal 1 20/09/2010 11:09:57 -150.092 70.6468 600 656 0 SW NO oT X
Unidentified

OCE2010248 seal 20/09/2010 11:13:53 -149.969 70.6419 150 X SW NO oT X

MOU2010421 Bearded seal 1 20/09/2010 11:17:44 -150.078 70.6441 100 158 0 SW LO oT X
Unidentified

MOU2010422 seal 20/09/2010 11:26:27  -150.047 70.6428 400 447 SW NO oT X

MOU2010423 Polar bear 1 20/09/2010 11:47:27 -149.971 70.6395 1684 1702 0 WK LO oT X

OCE2010249 Polar bear 1 20/09/2010 11:51:38  -149.995 70.6464 1600 X 1 WK NO oT X
Unidentified

MOU2010424 seal 1 20/09/2010 11:51:49 -149.956 70.6389 1357 1397 0 SW NO oT X
Unidentified

ARC201052 seal 1 20/09/2010 12:10:00 -149.978 70.6949 250 X X DI NO oT X
Unidentified

MOU2010426 seal 1 20/09/2010 12:26:40 -149.829 70.6334 769 803 2 SW NO oT X
Unidentified

MOU2010427 seal 1 20/09/2010 12:31:37 -149.811 70.6325 200 249 2 SW NO oT X
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Table J.5 continued. All marine mammal detections during Beaufort Sea marine surveys, 2 Aug—10 Oct 2010.

Date (AKDT, Initial Array
DD/MM/YY) Long. Lat. Sighting CPA® Rxn. to Vessel  Volume

Sighting ID? Species No.” and Time (°W) (°N) Dist.® (m) (m) Bf°* Behav.! Vessel® Activity" (in®)
Unidentified

MOU2010428 seal 1 20/09/2010 12:35:39  -149.816 70.63 400 456 1 SwW NO oT X
Unidentified

OCE2010250 seal 1 20/09/2010 12:40:57  -149.992 70.6517 841 X 1 SwW NO oT X
Unidentified

MOU2010425 seal 1 20/09/2010 12:44:30  -149.849 70.6315 413 469 1 SwW NO oT X
Unidentified

ARC201058 seal 1 20/09/2010 12:51:00 -150.183 70.6901 50 X X LO NO oT X
Unidentified

MOU2010429 seal 1 20/09/2010 12:55:50 -149.891 70.6333 769 815 1 SW NO oT X

MOU2010430 Ringed seal 1 20/09/2010 13:17:10  -149.969 70.6366 632 666 0 SwW NO oT X
Unidentified

OCE2010251 seal 1 20/09/2010 13:21:06  -149.992 70.6517 150 X 1 DI LO oT X

MOU2010431 Ringed seal 1 20/09/2010 13:21:15 -149.984 70.6372 282 344 0 SW NO oT X
Unidentified

OCE2010252 seal 1 20/09/2010 13:23:55 -149.993 70.6517 200 X 1 DI NO oT X

MOU2010432 Ringed seal 1 20/09/2010 13:29:20 -150.014 70.6385 282 344 0 LO NO oT X
Unidentified

OCE2010253 seal 1 20/09/2010 13:38:29 -149.963 70.65 800 X 1 DI NO oT X
Unidentified

OCE2010254 seal 1 20/09/2010 13:39:56 -149.958 70.6496 25 X 1 DI NO oT X
Unidentified

ARC201059 seal 1 20/09/2010 13:47:15 -150.202 70.6953 100 X X LO NO oT X

ARC201060 Bearded seal 1 20/09/2010 13:51:15 -150.183  70.696 50 X X LO NO oT X
Unidentified

ARC201061 seal 1 20/09/2010 13:58:00 -150.152 70.6973 200 X X LO NO oT X
Unidentified

ARC201062 seal 1 20/09/2010 13:59:00 -150.148 70.6974 632 X X LO NO oT X
Unidentified

ARC201063 seal 1 20/09/2010 14:07:00 -150.111 70.6989 536 X 1 DI NO oT X
Unidentified

ARC201064 seal 1 20/09/2010 14:16:00 -150.07 70.6994 40 X 1 LO NO oT X
Unidentified

ARC201065 seal 1 20/09/2010 14:24:30  -150.032 70.6968 100 X 1 LO CD oT X
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Date (AKDT, Initial Array
DD/MM/YY) Long. Lat. Sighting CPA® Rxn. to Vessel  Volume

Sighting ID? Species No. and Time (°W) (°N) Dist.® (m) (m) Bf°* Behav.! Vessel® Activity" (in®)
Unidentified

ARC201066 seal 1 20/09/2010 14:27:00 -150.021  70.696 50 X 1 LO NO oT X
Unidentified

ARC201067 seal 20/09/2010 14:31:30 -150.001 70.6942 200 X SwW NO oT X

MOU2010433 Ringed seal 20/09/2010 14:33:02 -149.967 70.6353 228 285 SW NO oT X
Unidentified

MOU2010434 seal 20/09/2010 14:39:25 -149.943 70.6343 769 815 2 SW NO oT X

ARC201068 Ringed seal 20/09/2010 14:45:50 -149.98  70.6886 70 X LO IS oT X
Unidentified

ARC201069 seal 20/09/2010 14:47:00 -149.986 70.6891 500 X DI NO oT X

MOU2010435 Ringed seal 20/09/2010 14:47:40 -149.914 70.6331 632 688 2 oT NO oT X
Unidentified

OCE2010255 seal 20/09/2010 14:58:30  -149.921  70.6455 841 X 1 DI NO oT X

OCE2010256 Ringed seal 20/09/2010 14:58:55 -149.921 70.6455 100 X LO LO oT X

MOU2010436 Spotted seal 1 20/09/2010 15:03:04 -149.858 70.6306 150 213 SwW NO oT X
Unidentified

ARC201070 seal 1 20/09/2010 15:04:00 -150.068 70.6932 600 X 1 SwW NO oT X
Unidentified

ARC201071 seal 1 20/09/2010 15:27:30  -150.183 70.6959 150 X 1 LO CD oT X
Unidentified

ARC201072 seal 1 20/09/2010 15:41:00 -150.247 70.696 200 X 1 LO LO oT X
Unidentified

ARC201073 seal 1 20/09/2010 15:56:30 -150.32 70.6957 150 X 1 LO NO oT X
Unidentified

MOU2010437 seal 1 20/09/2010 15:56:55 -149.954 70.6374 125 183 2 SW NO oT X
Unidentified

MOU2010438 seal 1 20/09/2010 16:04:51 -149.981 70.6385 400 462 0 SW NO oT X
Unidentified

MOU2010439 seal 20/09/2010 16:08:06  -149.992  70.639 769 815 0 SwW NO oT X

ARC201074 Bearded seal 1 20/09/2010 16:11:45 -150.284 70.6973 450 X 2 LO LO oT X

ARC201075 Bearded seal 1 20/09/2010 16:44:30  -150.127 70.6957 700 X 2 LO LO oT X
Unidentified

ARC201076 seal 1 20/09/2010 16:51:30  -150.094 70.6953 400 X 2 LO NO oT X
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Table J.5 continued. All marine mammal detections during Beaufort Sea marine surveys, 2 Aug—10 Oct 2010.

Date (AKDT, Initial Array
DD/MM/YY) Long. Lat. Sighting CPA® Rxn. to Vessel  Volume

Sighting ID? Species No.” and Time (°W) (°N) Dist.® (m) (m) Bf°* Behav.! Vessel® Activity" (in®)
Unidentified

ARC201077 seal 20/09/2010 17:07:30 -150.018 70.6932 200 X 1 LO LO oT X

ARC201078 Bearded seal 1 20/09/2010 17:11:00 -150.001 70.693 412 X SW NO oT X

ARC201079 Spotted seal 1 20/09/2010 17:17:00  -149.974 70.6927 50 X 1 LO LO oT X
Unidentified

MOU2010440 seal 1 20/09/2010 17:38:20  -149.877 70.6324 300 362 1 SwW LO oT X

OCE2010257 Bearded seal 1 20/09/2010 19:47:15 -150.116  70.6867 841 X 2 LO NO oT X

MOU2010441 Bearded seal 1 20/09/2010 19:53:30 -149.961 70.6405 450 454 1 SW NO oT X

MOU2010442 Ringed seal 1 20/09/2010 19:59:30 -149.94 70.6395 100 140 1 SW NO oT X

MOU2010443 Ringed seal 1 20/09/2010 20:08:34  -149.908 70.6382 250 307 1 SwW NO oT X
Unidentified

MOU2010444 seal 1 20/09/2010 20:13:00 -149.892 70.6376 537 541 1 SwW NO oT X
Unidentified

MOU2010445 pinniped 1 20/09/2010 20:25:05 -149.849 70.6357 500 562 1 DI NO oT X
Unidentified

OCE2010258 seal 20/09/2010 20:32:14 -150.155 70.696 100 X SW NO oT X

OCE2010259 Ringed seal 20/09/2010 20:46:05 -150.219 70.7123 100 X LO NO oT X

MOU2010446 Ringed seal 20/09/2010 20:49:20 -149.838 70.6268 100 132 0 SW NO oT X
Unidentified

MOU2010447 seal 1 20/09/2010 20:53:17 -149.845 70.6235 500 563 0 SW NO oT X
Unidentified

MOU2010448 seal 1 21/09/2010 06:56:05 -150.041 70.6497 537 599 3 SW NO oT X
Unidentified

OCE2010260 seal 1 21/09/2010 07:45:45  -149.922 70.6433 200 X 2 DI NO oT X
Unidentified

OCE2010261 seal 1 21/09/2010 12:18:15  -149.995 70.6487 841 X 2 SwW NO oT X
Unidentified

MOU2010449 seal 1 21/09/2010 14:13:07 -150.203 70.6325 50 110 3 DI IS oT X
Unidentified

OCE2010262 seal 21/09/2010 14:40:24  -149.994  70.649 841 X SwW NO oT X

OCE2010263 Ringed seal 21/09/2010 15:58:19 -150.048 70.6237 50 X DI NO oT X
Unidentified

MOU2010450 seal 1 21/09/2010 16:31:04  -150.809 70.7043 400 447 3 LO LO oT X
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Appendix J: Beaufort Sea Vessel-based Marine Mammal Monitoring Results
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Date (AKDT, Initial Array
DD/MM/YY) Long. Lat. Sighting CPA® Rxn. to Vessel  Volume

Sighting ID? Species No. and Time (°W) (°N) Dist.® (m) (m) Bf°* Behav.! Vessel® Activity" (in®)
Unidentified

MOU2010451 seal 21/09/2010 16:36:51  -150.845 70.7079 769 815 LO LO oT X

OCE2010264 Polar bear 21/09/2010 18:30:00  -149.869 70.6391 2711 X 2 RE NO oT X

MOU2010452 Spotted seal 21/09/2010 19:34:35  -151.965 70.8949 282 330 4 SW LO oT X
Bowhead

MOU2010453 whale 1 21/09/2010 20:27:03  -152.324  71.0004 1684 1717 4 BL NO oT X
Unidentified
mysticete

MOU2010454  whale 22/09/2010 14:10:00 -148.865 70.8768 2500 2501 4 BL NO oT X

OCE2010265 Bearded seal 1 23/09/2010 10:14:01  -146.043 70.3501 10 X DI LO oT X

OCE2010266 Ringed seal 23/09/2010 11:34:30  -146.064 70.3355 250 X LO NO oT X
Unidentified

OCE2010267 whale 3 23/09/2010 13:59:50  -146.093 70.3162 3594 X 3 BL NO oT X
Unidentified

ARC201080 whale 1 23/09/2010 17:32:30  -147.626  70.5278 3336 X 5 BL NO oT X
Unidentified

ARC201081 whale 1 23/09/2010 18:13:15  -147.333  70.5167 800 X 5 BL NO oT X
Unidentified

OCE2010268 whale 1 23/09/2010 18:42:48  -146.163 70.2679 3594 X 3 BL NO oT X
Unidentified
mysticete

MOU2010465 whale 1 24/09/2010 01:28:54  -146.193 70.3693 3000 3055 4 FL NO oT X
Unidentified

ARC201082 whale 1 24/09/2010 07:45:00  -146.619 70.3735 800 X 4 BL NO oT X
Unidentified

ARC201083 seal 1 24/09/2010 09:19:45  -146.987 70.3597 40 X 3 LO NO oT X
Unidentified
mysticete

OCE2010269 whale 24/09/2010 09:39:50  -146.567  70.4007 1479 X BL NO oT X

ARC201084 Spotted seal 24/09/2010 11:01:00  -146.792  70.348 60 X LO LO oT X

OCE2010270 Ringed seal 24/09/2010 11:19:06  -146.689 70.3148 15 X Sl LO oT X
Bowhead

OCE2010271 whale 1 24/09/2010 11:32:54  -146.705 70.3035 1479 X 3 SW NO oT X
Bowhead

OCE2010272 whale 1 24/09/2010 12:28:19 -146.67  70.3085 1479 X 3 SW NO oT X
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Table J.5 continued. All marine mammal detections during Beaufort Sea marine surveys, 2 Aug—10 Oct 2010.

Date (AKDT, Initial Array
DD/MM/YY) Long. Lat. Sighting CPA® Rxn. to Vessel  Volume

Sighting ID? Species No. and Time (°W) (°N) Dist.® (m) (m) Bf°* Behav.! Vessel® Activity" (in®)

OCE2010273 Ringed seal 1 24/09/2010 12:29:57  -146.666  70.309 40 X 3 LO LO oT X
Unidentified

ARC201085 seal 1 24/09/2010 12:43:20 -146.515 70.2835 50 X 2 LO NO oT X
Unidentified

ARC201086 seal 1 24/09/2010 12:56:30 -146.434  70.2661 412 X 2 DI NO oT X
Bowhead

ARC201087 whale 1 24/09/2010 12:57:00 -146.431  70.2655 370 X 2 SW NO oT X
Bowhead

ARC201088 whale 1 24/09/2010 13:06:45  -146.396  70.2587 1000 X 2 Sw NO oT X
Unidentified

ARC201089 seal 1 24/09/2010 13:08:15  -146.389  70.2576 200 X 2 LO NO oT X
Bowhead

OCE2010274 whale 24/09/2010 13:14:07 -146.618 70.317 841 X BL NO oT X

OCE2010275 Ringed seal 24/09/2010 13:14:40 -146.617 70.3171 300 X Sl NO oT X
Bowhead

OCE2010276 whale 1 24/09/2010 13:27:30 -146.596 70.3201 3594 X 3 SW NO oT X
Bowhead

OCE2010277 whale 1 24/09/2010 13:33:26  -146.598 70.3232 3594 X 2 BL NO oT X
Bowhead

OCE2010278 whale 1 24/09/2010 13:44:00  -146.624  70.3279 589 X 2 BL NO oT X

OCE2010279 Ringed seal 1 24/09/2010 14:02:14 -146.645 70.3405 369 X 2 SW LO oT X

MOU2010455 Bearded seal 1 24/09/2010 14:07:10  -145.752  70.4866 981 999 3 LO NO oT X

OCE2010280 Ringed seal 1 24/09/2010 14:20:05 -146.672 70.3268 250 X 2 LO NO oT X

OCE2010281 Ringed seal 1 24/09/2010 14:25:30  -146.679  70.322 841 X 2 Sw NO oT X

OCE2010282 Bearded seal 1 24/09/2010 14:31:00 -146.686 70.3171 250 X 2 SW NO oT X

OCE2010283 Ringed seal 1 24/09/2010 14:33:00  -146.688 70.3153 100 X 2 LO NO oT X

OCE2010284 Ringed seal 2 24/09/2010 14:33:12 -146.689 70.3151 369 X 2 SW NO oT X

MOU2010456 Bearded seal 1 24/09/2010 14:38:34  -145.801  70.454 359 380 3 LO NO oT X
Bowhead

OCE2010285 whale 1 24/09/2010 14:50:30  -146.713  70.3028 841 X 2 Sw NO oT X
Unidentified

MOU2010457 seal 24/09/2010 14:58:10  -145.831  70.4332 307 363 Sw NO oT X

OCE2010286 Ringed seal 24/09/2010 15:13:14 -146.683 70.3104 200 X LO LO oT X




Table J.5 continued. All marine mammal detections during Beaufort Sea marine surveys, 2 Aug—10 Oct 2010.
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Date (AKDT, Initial Array
DD/MM/YY) Long. Lat. Sighting CPA® Rxn. to Vessel  Volume

Sighting ID? Species No. and Time (°W) (°N) Dist.® (m) (m) Bf°* Behav.! Vessel® Activity" (in®)
Unidentified

MOU2010458 seal 1 24/09/2010 15:23:06 -145.87  70.4069 50 98 2 SwW NO oT X
Unidentified
mysticete

MOU2010459 whale 1 24/09/2010 16:12:30  -145.947 70.3546 3000 3032 2 FL NO oT X
Unidentified
mysticete

MOU2010460 whale 2 24/09/2010 16:21:45 -145.962 70.3444 2000 2055 2 SwW NO oT X
Unidentified

MOU2010461 pinniped 1 24/09/2010 16:40:34  -145.993 70.3233 1500 1555 2 SwW NO oT X
Unidentified

MOU2010462 seal 1 24/09/2010 16:49:44  -146.008 70.3131 400 456 2 PO IS oT X
Bowhead

MOU2010463 whale 5 24/09/2010 16:53:42  -146.014 70.3086 3000 2263 2 SwW NO oT X
Bowhead

MOU2010464 whale 2 24/09/2010 17:19:20 -146.043  70.2806 800 863 2 SwW NO oT X
Bowhead

OCE2010287 whale 1 24/09/2010 17:21:53 -146.511 70.3258 2411 X 2 BL NO oT X
Unidentified

MOU2010466 seal 1 24/09/2010 17:37:57 -146.036  70.2585 1000 1055 2 PO NO oT X
Unidentified

MOU2010467 seal 24/09/2010 17:51:48  -146.049 70.2426 600 662 SwW IS oT X

OCE2010288 Ringed seal 24/09/2010 18:41:14  -146.349 70.3102 130 X U NO oT X
Unidentified

MOU2010468 seal 1 24/09/2010 18:59:42  -146.029 70.2372 1200 1233 2 SwW NO oT X
Unidentified

MOU2010469 seal 1 24/09/2010 19:03:09  -146.024 70.2411 800 846 2 SwW NO oT X
Bowhead

OCE2010289 whale 24/09/2010 19:21:13  -146.332  70.306 1479 X 1 SwW NO oT X

OCE2010290 Ringed seal 24/09/2010 19:24:00 -146.325 70.3052 310 X LO NO oT X
Bowhead

MOU2010471 whale 1 24/09/2010 19:34:30 -145.973 70.2758 2226 2289 2 SwW NO oT X
Bowhead

MOU2010472 whale 1 24/09/2010 19:40:55 -145.963 70.2829 1357 1418 2 SwW NO oT X
Bowhead

MOU2010470 whale 1 24/09/2010 19:41:10  -145.963 70.2832 1357 1390 2 SwW NO oT X
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Table J.5 continued. All marine mammal detections during Beaufort Sea marine surveys, 2 Aug—10 Oct 2010.

Date (AKDT, Initial Array
DD/MM/YY) Long. Lat. Sighting CPA® Rxn. to Vessel  Volume

Sighting ID? Species No. and Time (°W) (°N) Dist.® (m) (m) Bf°* Behav.! Vessel® Activity" (in®)
Bowhead

OCE2010291 whale 1 24/09/2010 19:41:37  -146.278 70.2999 841 X 1 SW NO oT X
Bowhead

MOU2010473  whale 2 24/09/2010 19:45:10  -145.956  70.2877 981 1044 2 SW NO oT X
Bowhead

MOU2010474  whale 24/09/2010 19:50:37  -145.948 70.2933 981 983 SA NO oT X

OCE2010292 Ringed seal 24/09/2010 20:16:45  -146.182 70.2891 15 X DI NO oT X
Bowhead

MOU2010475  whale 1 24/09/2010 20:27:40  -145.894  70.3304 1357 1420 2 SW NO oT X
Unidentified

MOU2010476 seal 24/09/2010 20:41:50 -145.87  70.3464 400 463 1 SW NO oT X

OCE2010293 Ringed seal 25/09/2010 10:13:30  -145.245 70.1026 20 X 4 LO NO oT X
Unidentified
mysticete

OCE2010294 whale 1 25/09/2010 10:22:15  -145.245 70.0944 1500 X 4 FL NO oT X
Unidentified
mysticete

MOU2010477  whale 1 25/09/2010 11:00:02  -146.096  70.273 1000 1033 4 BL NO oT X
Unidentified
mysticete

MOU2010478  whale 1 25/09/2010 11:17:03  -146.069 70.2916 1800 1412 5 BL NO oT X
Unidentified

OCE2010295 whale 1 25/09/2010 12:48:15 -145.23  70.1908 2411 X 5 BL NO oT X
Bowhead

OCE2010296 whale 2 25/09/2010 12:57:27 -145.23  70.1994 841 X 5 BL NO oT X
Bowhead

OCE2010297 whale 2 25/09/2010 13:02:18 -145.23  70.2036 841 X 5 BL NO oT X
Unidentified
mysticete

OCE2010298 whale 25/09/2010 14:19:20 -145.39  70.2399 2411 X BL NO oT X

OCE2010299 Bearded seal 25/09/2010 15:02:20  -145.524  70.2607 25 X LO LO oT X
Unidentified
mysticete

OCE2010300 whale 4 25/09/2010 15:20:15  -145.579 70.2689 1072 X 5 BL NO oT X




Table J.5 continued. All marine mammal detections during Beaufort Sea marine surveys, 2 Aug—10 Oct 2010.

Appendix J: Beaufort Sea Vessel-based Marine Mammal Monitoring Results

J-33

Date (AKDT, Initial Array
DD/MM/YY) Long. Lat. Sighting CPA® Rxn. to Vessel  Volume

Sighting ID? Species No. and Time (°W) (°N) Dist.® (m) (m) Bf°* Behav.! Vessel® Activity" (in®)
Bowhead

OCE2010301 whale 1 25/09/2010 15:27:15 -145.601 70.2723 3594 X 5 BR NO oT X
Bowhead

OCE2010302 whale 1 25/09/2010 15:39:00 -145.636 70.2778 1072 X 5 BL NO oT X
Bowhead

OCE2010303 whale 25/09/2010 15:55:00 -145.682 70.2859 1479 X BL NO oT X

OCE2010304 Ringed seal 25/09/2010 16:15:29  -145.741  70.296 50 X Sw NO oT X
Bowhead

OCE2010305 whale 1 25/09/2010 17:00:00 -145.866 70.3176 841 X 6 BL NO oT X
Bowhead

OCE2010306 whale 1 26/09/2010 10:43:26  -145.489 70.2728 1479 X 5 BL NO oT X
Bowhead

OCE2010307 whale 2 26/09/2010 11:09:45 -145.42  70.2523 1479 X 5 FL NO oT X
Bowhead

OCE2010308 whale 26/09/2010 11:24:.05 -145.382 70.2408 841 X FL NO oT X

OCE2010309 Ringed seal 26/09/2010 12:28:40  -145.213 70.1887 20 X LO LO oT X

OCE2010310 Ringed seal 26/09/2010 13:40:19  -145.027 70.1351 25 X LO LO oT X
Bowhead

OCE2010311 whale 1 27/09/2010 09:16:03  -145.161  70.2435 2411 X 5 BL NO oT X
Bowhead

OCE2010312 whale 2 27/09/2010 09:25:07  -145.164 70.2408 841 X BL NO oT X

OCE2010313 Bearded seal 1 27/09/2010 10:18:50 -145.156  70.2637 50 X 5 LO NO oT X
Unidentified

ARC201090 seal 1 28/09/2010 15:56:30 -147.46  70.3913 100 X 5 SwW LO oT X

ARC201091 Ringed seal 1 29/09/2010 10:07:00  -148.527 70.4152 50 X X LO LO oT X

MOU2010479 Bearded seal 1 29/09/2010 14:28:20  -149.833  70.7727 200 257 5 SwW LO oT X

MOU2010480 Ringed seal 1 29/09/2010 14:50:30 -149.866  70.749 244 306 5 SwW NO oT X
Unidentified

MOU2010481 seal 29/09/2010 14:54:43  -149.875 70.7434 100 162 Sl NO oT X

MOU2010482 Ringed seal 1 29/09/2010 14:56:02  -149.877 70.7417 100 162 5 SwW NO oT X
Unidentified

MOU2010483 seal 1 29/09/2010 18:50:10  -150.184 70.7475 400 463 4 SwW NO DP X
Unidentified

MOU2010484 seal 1 29/09/2010 20:06:07  -150.067 70.7531 80 40 4 SwW NO oT X
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Table J.5 continued. All marine mammal detections during Beaufort Sea marine surveys, 2 Aug—10 Oct 2010.

Date (AKDT, Initial Array
DD/MM/YY) Long. Lat. Sighting CPA® Rxn. to Vessel  Volume

Sighting ID? Species No. and Time (°W) (°N) Dist.® (m) (m) Bf°* Behav.! Vessel® Activity" (in®)

OCE2010314 Polar bear 1 30/09/2010 09:29:40 -146.3 70.4034 3594 X 3 LO RH oT X
Unidentified

MOU2010485 seal 1 30/09/2010 11:47:17 -150.389 70.7838 500 556 2 LO LO oT X
Unidentified

ARC201092 seal 30/09/2010 12:40:30 -148.678  70.5905 75 X LO LO oT X

MOU2010486 Ringed seal 30/09/2010 14:38:25 -150.489 70.7075 413 469 SW NO oT X
Bowhead

OCE2010315 whale 1 30/09/2010 15:21:03 -147.331 70.4743 841 X 3 BL NO oT X
Unidentified

ARC201093 whale 1 30/09/2010 15:24:00 -147.423  70.4837 3336 X 2 BL NO oT X
Unidentified

ARC201094 seal 1 30/09/2010 16:16:00 -147.464 70.4451 150 X 4 U NO oT X
Bowhead

OCE2010316 whale 1 30/09/2010 16:17:40 -147.248 70.4623 1072 X 3 BL NO oT X
Unidentified

ARC201095 seal 1 30/09/2010 16:41:00 -147.586 70.4074 250 X 2 RE RH oT X
Unidentified

MOU2010487 seal 1 30/09/2010 16:43:59  -150.347 70.7637 769 815 2 LO LO SH 40
Unidentified

ARC201096 seal 1 30/09/2010 16:50:30 -147.648 70.3953 100 X 2 LO IS oT X
Unidentified

MOU2010488 seal 30/09/2010 16:52:21  -150.322 70.7614 981 1044 SW NO SH 40

ARC201097 Ringed seal 30/09/2010 17:19:00 -147.856 70.4126 30 X LG LO oT X
Unidentified

ARC201098 seal 1 30/09/2010 17:23:00 -147.885 70.4169 100 X 2 LO NO oT X
Bowhead

OCE2010317 whale 30/09/2010 17:46:50 -146.507 70.4094 350 X BL NO oT X

MOU2010489 Ringed seal 01/10/2010 06:26:50 -150.102 70.7263 100 162 0 SW NO SH 40
Unidentified

MOU2010490 seal 01/10/2010 07:43:00 -150.155 70.6956 1357 1418 SW NO SH 10

MOU2010491 Ringed seal 01/10/2010 08:56:30  -150.056 70.7609 150 207 SW LO SH 40
Bowhead

ARC201099 whale 4 01/10/2010 09:42:00 -154.776 71.2363 5000 X 4 BL NO oT X
Bowhead

ARC2010100 whale 1 01/10/2010 09:48:45 -154.824  71.2424 1000 X 4 BL NO oT X
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Date (AKDT, Initial Array
DD/MM/YY) Long. Lat. Sighting CPA® Rxn. to Vessel  Volume

Sighting ID? Species No. and Time (°W) (°N) Dist.® (m) (m) Bf°* Behav.! Vessel® Activity" (in®)
Unidentified

ARC2010101 whale 1 01/10/2010 10:30:00  -155.043 71.2743 1682 X 4 BL NO oT X
Unidentified

ARC2010102 whale 1 01/10/2010 11:19:00  -155.381 71.3241 900 X 4 BL NO oT X
Bowhead

ARC2010103 whale 1 01/10/2010 11:30:00  -155.459 71.3358 632 X 4 BL NO oT X
Unidentified

ARC2010104 whale 1 01/10/2010 11:31:00  -155.463 71.3364 2223 X 4 BL NO oT X
Bowhead

ARC2010105 whale 1 01/10/2010 11:47:00 -155.524 71.3473 300 X 4 DI NO oT X
Unidentified

MOU2010492 seal 01/10/2010 12:12:04  -150.151 70.7699 632 476 SwW LO LS 40

OCE2010318 Ringed seal 01/10/2010 12:33:11  -144.618 70.2444 25 X LO NO oT X
Bowhead

ARC2010106 whale 1 01/10/2010 13:48:00 -156.33  71.4654 980 X 5 BL NO oT X
Unidentified

OCE2010319 whale 01/10/2010 17:59:52  -144.066 70.2202 2411 X 3 BL NO oT X

MOU2010493 Bearded seal 1 02/10/2010 11:48:28  -150.049 70.7351 100 118 X SwW NO oT X

OCE2010320 Ringed seal 1 02/10/2010 15:23:44  -150.289 70.7971 50 X 6 LO LO oT X
Unidentified

OCE2010321 seal 03/10/2010 16:25:35 -150.362  70.787 50 X 6 LO LO oT X

MOU2010494 Ringed seal 04/10/2010 10:29:25 -150.22  70.7104 100 152 X SwW NO oT X
Unidentified

OCE2010322 seal 06/10/2010 08:17:20  -149.449 71.0997 100 X DI NO oT X

OCE2010323 Ringed seal 06/10/2010 09:43:19  -149.498 71.1012 15 X LO NO oT X

OCE2010324 Ringed seal 06/10/2010 10:05:02  -149.618 71.0579 150 X 4 PO NO oT X
Unidentified

MOU2010495 seal 06/10/2010 10:34:50 -150.038 70.7564 75 134 DI NO oT X

OCE2010325 Ringed seal 06/10/2010 11:10:45  -149.971  70.8899 350 X LO LO oT X
Unidentified

MOU2010496 seal 1 06/10/2010 12:36:47  -150.406 70.7818 100 143 4 LO LO oT X
Unidentified

MOU2010497 seal 06/10/2010 19:05:02  -150.229 70.7813 600 662 SwW NO RU 20

MOU2010498 Bearded seal 1 08/10/2010 18:25:21  -150.331 70.7687 537 593 LO LO LS 40
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Table J.5 continued. All marine mammal detections during Beaufort Sea marine surveys, 2 Aug—10 Oct 2010.

Date (AKDT, Initial Array
DD/MM/YY) Long. Lat. Sighting CPA® Rxn. to Vessel  Volume

Sighting ID? Species No.” and Time (°W) (°N) Dist.® (m) (m) Bf°* Behav.! Vessel® Activity" (in®)

MOU2010499 Bearded seal 1 08/10/2010 18:41:01  -150.284  70.7742 25 88 4 LO LO LS 40
Unidentified

MOU2010500 seal 09/10/2010 13:43:25 -150.533 70.8482 537 593 LO NO oT X

MOU2010501 Ringed seal 09/10/2010 14:14:04  -150.661  70.9209 192 241 Sw NO oT X

MOU2010502 Bearded seal 09/10/2010 14:52:32 -150.833 71.0218 335 371 SW LO oT X
Unidentified

MOU2010503 seal 1 09/10/2010 15:18:40 -150.958  71.0907 75 137 2 SW NO oT X
Bowhead

MOU2010504 whale 1 09/10/2010 15:56:35 -151.134  71.1927 500 547 2 SW NO oT X
Unidentified

MOU2010505 seal 09/10/2010 17:25:05 -151.537 71.4143 200 262 SwW NO oT X

MOU2010506 Bearded seal 09/10/2010 17:48:13 -151.644  71.4756 1000 541 LO LO oT X

MOU2010507 Bearded seal 09/10/2010 18:25:47 -151.831 71.5772 800 856 LO LO oT X
Unidentified

MOU201038 seal 1 03/08/2010 04:36:58  -154.241 71.3051 50 113 3 Sw LO oT X
Unidentified

MOU201039 seal 1 03/08/2010 11:12:15 -154.185 71.2781 50 110 1 SwW LO oT X

MOU201040 Ringed seal 1 03/08/2010 12:12:34 -154.284  71.2827 300 274 1 SW NO oT X

MOU201041 Ringed seal 1 03/08/2010 12:27:15  -154.326  71.2844 200 262 1 oT NO oT X

MOU201042 Spotted seal 1 03/08/2010 13:14:23 -154.463 71.2884 100 152 2 SW LO oT X

MOU201043 Ringed seal 1 03/08/2010 18:43:25  -154.476  71.346 80 139 2 RE SP oT X

MOU201044 Bearded seal 1 03/08/2010 19:27:00 -154.471  71.4014 400 405 2 SW NO oT X
Unidentified

MOU201045 seal 1 03/08/2010 19:56:22 -154.48 71.4175 300 356 2 LO NO oT X
Unidentified

MOU201046 seal 1 03/08/2010 20:11:30 -154.484  71.4153 125 187 3 LO LO 1A X
Unidentified

MOU201047 seal 1 03/08/2010 22:41:15  -154.501 71.3996 120 183 2 Sw NO oT X
Unidentified

MOU201048 pinniped 1 04/08/2010 18:39:30  -154.383  71.5977 800 861 2 Sw NO 1A X
Unidentified

MOU201049 pinniped 04/08/2010 19:09:00  -154.388 71.6004 600 587 Sw NO 1A X

MOU201050 Spotted seal 04/08/2010 19:22:36 -154.392 71.6016 100 163 LO NO 1A X
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Appendix J: Beaufort Sea Vessel-based Marine Mammal Monitoring Results
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Date (AKDT, Initial Array
DD/MM/YY) Long. Lat. Sighting CPA® Rxn. to Vessel  Volume

Sighting ID? Species No. and Time (°W) (°N) Dist.® (m) (m) Bf°* Behav.! Vessel® Activity" (in®)

MOU201051 Spotted seal 1 04/08/2010 20:09:30  -154.409 71.6066 200 263 2 SW NO 1A X
Unidentified

MOU201052 seal 04/08/2010 22:41:15 -154.461 71.6365 50 110 SW LO 1A X

MOU201053 Bearded seal 05/08/2010 05:16:30  -154.015 71.4202 400 456 SA IS oT X
Unidentified

MOU201056 seal 1 05/08/2010 09:43:29  -153.771 71.3994 350 323 3 LO NO 1A X
Unidentified

MOU201054 seal 1 05/08/2010 13:35:48 -153.877 71.3612 500 471 3 LO NO 1A X
Unidentified

MOU201055 seal 1 05/08/2010 14:58:15 -153.909 71.3575 300 263 1 SW NO 1A X
Unidentified

MOU201057 seal 1 05/08/2010 22:14:29 -153.986  71.3637 50 105 1 SW NO 1A X
Unidentified
mysticete

MOU201058 whale 06/08/2010 14:46:19  -154.379  71.438 6000 6055 3 BL NO 1A X

MOU201059 Bearded seal 06/08/2010 21:25:35 -152.136  71.1922 75 137 4 LG SP oT X
Unidentified

MOU201060 seal 07/08/2010 00:26:40 -150.917 71.1496 250 313 LO NO oT X

MOU201061 Ringed seal 07/08/2010 06:46:45 -152.721  71.1179 80 125 SwW NO oT X

MOU201062 Polar bear 07/08/2010 06:56:36 -152.803 71.1116 1100 1155 5 WK NO oT X
Unidentified

MOU201063 pinniped 07/08/2010 07:31:30  -153.075 71.1506 2000 1969 5 RE NO oT X

MOU201064 Ringed seal 07/08/2010 08:51:40 -153.718 71.1602 90 153 SW NO oT X

MOU201065 Ringed seal 07/08/2010 12:58:15 -155.689  71.4566 50 113 SwW LO oT X
Unidentified

MOU201066 pinniped 1 07/08/2010 13:09:45 -155.787  71.4655 100 163 5 SwW NO oT X
Unidentified

MOU201083 seal 12/08/2010 14:30:22  -154.747  71.2963 413 475 LO NO oT X

MOU201084 Spotted seal 12/08/2010 14:46:48 -154.604  71.2779 150 212 LO LO oT X
Unidentified

MOU201085 seal 12/08/2010 16:53:42 -153.953  71.1985 50 110 SW NO oT X

MOU201086 Ringed seal 12/08/2010 19:00:54  -153.269 71.0855 100 158 SW NO oT X
Unidentified

MQOU201087 seal 1 12/08/2010 19:08:00 -153.224  71.0894 600 656 2 LO NO oT X
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Table J.5 continued. All marine mammal detections during Beaufort Sea marine surveys, 2 Aug—10 Oct 2010.

Date (AKDT, Initial Array
DD/MM/YY) Long. Lat. Sighting CPA® Rxn. to Vessel  Volume
Sighting ID? Species No.” and Time (°W) (°N) Dist.® (m) (m) Bf°* Behav.! Vessel® Activity" (in®)
Unidentified
mysticete
ARC201018 whale 12/08/2010 19:10:25 -156.373  71.4898 2223 X 4 U NO oT X
MOU201088 Spotted seal 1 12/08/2010 20:26:15 -152.806 71.0361 100 158 3 DI LO oT X
Unidentified
MOU201089 seal 1 12/08/2010 20:51:30 -152.66  71.0209 282 338 2 LO NO oT X
Unidentified
MOU201090 seal 13/08/2010 00:57:30  -151.289  70.802 1357 1358 2 RE NO oT X
MOU201091 Bearded seal 13/08/2010 02:59:30 -150.59 70.7561 500 535 RE NO oT X
Unidentified
MOU201092 seal 13/08/2010 03:46:20 -150.49 70.752 900 955 RE NO oT X
MOU201093 Bearded seal 13/08/2010 03:54:29 -150.515 70.7559 800 856 1 RE LO oT X
Unidentified
MOU201094 seal 13/08/2010 04:20:15 -150.611 70.754 250 287 1 SW NO oT X
MOU201095 Bearded seal 13/08/2010 04:29:33  -150.649 70.7513 400 456 Sw LO oT X
Unidentified
MOU201096 seal 1 13/08/2010 04:39:37  -150.678  70.7406 350 356 Sw NO oT X
MOU201097 Bearded seal 13/08/2010 04:49:16 -150.677 70.7267 150 143 DI NO oT X
Unidentified
MOU201098 seal 1 13/08/2010 06:05:45 -150.533 70.646 1200 1202 1 SW NO oT X
MOU201099 Ringed seal 1 13/08/2010 06:46:55 -150.585 70.6444 173 184 2 LO NO oT X
MOU2010100 Bearded seal 1 13/08/2010 08:22:43 -150.913 70.6972 90 152 2 SW NO oT X
MOU2010101 Ringed seal 1 13/08/2010 08:48:15  -150.998 70.7061 215 277 2 Sw NO oT X
MOU2010102 Ringed seal 1 13/08/2010 10:29:01 -150.79 70.6782 75 120 2 DI NO oT X
ARC201019 Ringed seal 1 13/08/2010 11:53:05 -148.863 70.5315 150 X 2 LO NO oT X
MOU2010103 Bearded seal 1 13/08/2010 11:58:09 -150.823 70.6796 150 207 2 SW NO oT X
ARC201020 Bearded seal 1 13/08/2010 12:21:05 -148.658 70.5008 412 X 1 Sw NO oT X
Unidentified
MOU2010104 seal 13/08/2010 14:05:45 -150.817 70.6829 75 137 SW NO DP X
MOU2010105 Bearded seal 1 13/08/2010 18:06:54  -150.985 70.6952 750 806 0 Sw NO LS 40
Unidentified
MOU2010106 seal 1 13/08/2010 18:23:12  -151.039  70.6999 800 856 0 Sw NO LS 40
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Date (AKDT, Initial Array
DD/MM/YY) Long. Lat. Sighting CPA® Rxn. to Vessel  Volume

Sighting ID? Species No. and Time (°W) (°N) Dist.® (m) (m) Bf°* Behav.! Vessel® Activity" (in®)
Unidentified

MOU2010107 seal 13/08/2010 18:34:15  -151.075 70.7029 967 1022 0 DI NO LS 40

MOU2010108 Ringed seal 1 13/08/2010 20:03:45 -151.359 70.7273 359 372 SW NO SH 10
Unidentified

MOU2010109 seal 13/08/2010 20:46:26 -151.291 70.7216 632 688 Sl NO LS 10

MOU2010110 Bearded seal 1 13/08/2010 21:27:41 -151.157 70.7102 900 955 1 RE LO LS 10
Unidentified

MOU2010111 seal 1 13/08/2010 22:02:45  -151.045 70.7005 333 389 1 SW NO LS 10
Unidentified

MOU2010112 seal 1 13/08/2010 23:55:44 -150.927 70.6919 500 504 1 SW NO LS 10
Unidentified

MOU2010113 seal 1 14/08/2010 00:16:03 -150.992  70.6989 769 825 1 SW LO oT X
Unidentified

MOU2010114 seal 1 14/08/2010 03:46:46 -150.812 70.7268 75 138 0 SW NO oT X
Unidentified

MOU2010115 seal 1 14/08/2010 11:47:47 -149.391 70.6255 600 656 2 LO LO oT X
Unidentified

MOU2010116 seal 1 14/08/2010 11:59:08  -149.334 70.6225 750 806 2 RE NO oT X
Unidentified

MOU2010117 seal 1 14/08/2010 12:18:52  -149.233  70.6162 500 556 2 SW NO oT X
Unidentified

MOU2010118 pinniped 14/08/2010 19:16:36  -149.252 70.5778 500 556 3 DI SP oT X

MOU2010119 Ringed seal 15/08/2010 08:46:08 -149.989 70.6338 80 143 4 SW NO oT X
Unidentified

MOU2010120 seal 15/08/2010 11:00:12 -150.028 70.6354 50 110 4 oT NO DP X

MOU2010121 Ringed seal 16/08/2010 19:40:09  -150.028 70.6452 981 356 2 Sl NO SH 30
Unidentified

MOU2010122 seal 1 16/08/2010 20:21:10 -149.901 70.6397 797 831 1 SW NO SH 30
Unidentified

MOU2010123 seal 16/08/2010 20:56:00 -149.801 70.6295 981 1027 1 SW NO SH 20

MOU2010124 Ringed seal 16/08/2010 21:13:00  -149.842 70.6285 192 230 SW NO oT X
Unidentified

MOU2010125 seal 16/08/2010 22:58:30  -149.934  70.6257 335 398 SW NO oT X

MOU2010126 Spotted seal 1 16/08/2010 23:02:25 -149.92 70.6244 158 208 0 SW LO RU 10
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Table J.5 continued. All marine mammal detections during Beaufort Sea marine surveys, 2 Aug—10 Oct 2010.

Date (AKDT, Initial Array
DD/MM/YY) Long. Lat. Sighting CPA® Rxn. to Vessel  Volume

Sighting ID? Species No. and Time (°W) (°N) Dist.® (m) (m) Bf°* Behav.! Vessel® Activity" (in®)

MOU2010127 Ringed seal 1 17/08/2010 10:53:00 -149.928 70.6603 50 110 3 LO LO oT X
Unidentified

MOU2010128 seal 17/08/2010 19:07:29 -149.856  70.6483 300 307 SW NO oT X

MOU2010129 Ringed seal 17/08/2010 19:34:15  -149.845 70.6762 215 253 Sw NO oT X
Unidentified

MOU2010130 seal 17/08/2010 19:49:32  -149.872  70.6832 200 249 0 LO NO oT X

MOU2010131 Ringed seal 17/08/2010 20:30:45 -149.892 70.6414 769 584 SW NO oT X

MOU2010132 Ringed seal 17/08/2010 20:41:25  -149.895 70.6301 467 502 1 Sw NO oT X
Unidentified

MOU2010133 seal 1 17/08/2010 21:13:57  -149.935 70.6161 2000 2055 1 Sw NO oT X
Unidentified

MOU2010134 seal 1 17/08/2010 21:22:22 -149.93 70.6249 310 366 1 SW NO oT X
Unidentified

MOU2010135 seal 1 17/08/2010 22:09:21 -149.911 70.6741 700 734 0 SW NO oT X
Unidentified

MOU2010136 seal 1 17/08/2010 22:25:08 -149.926 70.6765 2000 2055 0 SW NO oT X
Unidentified

MOU2010137 seal 1 17/08/2010 23:19:32 -149.947 70.6218 1500 1555 0 RE LO oT X
Unidentified

MOU2010138 seal 1 17/08/2010 23:34:32  -149.983  70.6232 400 462 1 Sw NO oT X

& Sighting ID = Vessel name, year (2010) and sequential number given to sighting by MMOs. MOU = Mount Mitchell, ARC = Arctic Seal, OCE = Ocean Pioneer.
® No. = Number of individual marine mammals observed during sighting.
¢ Initial Sighting Dist. = Initial sighting distance (m) of marine mammal(s) from the MMOs when initially detected.

4 CPA = Closest Point of Approach of the marine mammal(s) to the airgun array if observed from the Mount Mitchell.
¢ Bf = Beaufort Wind Force (see Appendix F for definitions).f Behav. = Initial behavior of marine mammal(s) observed by MMOs. Codes: BL = Blow; BO = Bow Ride; BR = Breach; DI
= Dive; FL = Fluke; LG = Log; LO = Look; MI = Mill; PO = Porpoise; RE = Rest; SA = Surface Active; Sl = Sink; SW = Swim; TH = Thrash; U = Unknown.
9 Rxn. to Vessel = Reaction of marine mammal(s) to vessel observed by MMOs. Codes: CD = Change in Direction; IS = Increase in Speed; LO = Look at Vessel; NO = No reaction;

RH = Rush from Ice into Water; SP = Splash
" Vessel Activity = Vessel activity at the time of the initial detection. Codes: DP = Deploying Survey Gear; IA = Idle; LS = Seismic Line Shooting; OT = Other (e.qg., transit); RC =
Recovering Survey Gear; RU = Ramp up of Airguns; SH = Shooting Airguns Offline (e.g., turning, leading-in, leading-out).
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Figure J.1. Vessel tracklines and all marine mammal detections in the Beaufort Sea from 26 Jul-1 Aug 2010. Note

vessels did not enter the Beaufort Sea until 2 Aug, figure included for thoroughness and consistency with Chukchi Sea
results.
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Figure J.3. Vessel tracklines and all marine mammal detections in the Beaufort Sea from 9-15 Aug 2010.



J-44  Monitoring in the Alaskan Chukchi and Beaufort seas for Shell, 2010

152°0'0"W 145°0'0"W
1 1
3000
2000
100 100
ho & 500
- 00
B0 A " D4 3
ArFOW : >
P : Wiy ,
"I_Saigtsw}}s
_. i 5 D g
12 ) 3
¥ e . =

s

" Deadhorse
=

70°0'0"N

=
o
gl

o
=

16 Aug 2010 To 22 Aug 2010  Ocean Pioneer Bowhead Whala B

" i TMins Arctic Seal Other Cetacean &

—_ M. Mitchell Pacific Walrus %

: Pinni °

0 25 50 Kilometers Sightings correspond Dthe; I1I1néped ’

Water-depth contours are in meters to vessel by color. olar bear
i T
152°0'0"W 145°0'0"W

Figure J.4. Vessel tracklines and all marine mammal detections in the Beaufort Sea from 16-22 Aug 2010.



70°0'0"N

152°0'0"W
1

Appendix J: Beaufort Sea Vessel-based Marine Mammal Monitoring Results

145°0'0"W
1

e,

80

4 Kaktovik
-

-q" i

" Deadhorse
=

23 Aug 2010 To 29 Aug 2010

Ocean Pioneer

Bowhead Whale B

2 o i Arctic Seal — Other Cetacean &
II - 1. ] I I Mt. Mitchell Pacific Walrus %
0 25  50Kilometers Sightings correspond Othan; F::nnéped :
Water-depth contours are in meters. to vessel by color. Olar bear
: T
152°0'0"W 145°0'0"W
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Figure J.6. Vessel tracklines and all marine mammal detections in the Beaufort Sea from 30 Aug-5 Sep 2010. Note
vessels absent for bowhead whale hunt, figure included for consistency and thoroughness.
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Figure J.7. Vessel tracklines and all marine mammal detections in the Beaufort Sea from 6—-12 Sep 2010.
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Figure J.8. Vessel tracklines and all marine mammal detections in the Beaufort Sea from 13-19 Sep 2010.
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Figure J.9. Vessel tracklines and all marine mammal detections in the Beaufort Sea from 20-26 Sep 2010.
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Figure J.10. Vessel tracklines and all marine mammal detections in the Beaufort Sea from 27 Sep-3 Oct 2010.
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Figure J.11. Vessel tracklines and all marine mammal detections in the Beaufort Sea from 4-10 Oct 2010.
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Figure J.12. Vessel tracklines and all marine mammal detections in the Beaufort Sea from 11-17 Oct 2010. Note

vessels departed the Beaufort Sea on 10 Oct, figure included for thoroughness and consistency with Chukchi Sea
results.
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Part 3: English Units Tables and Figures from this Appendix and Chapter 5

TABLE J.1E. Marine mammal observer effort (in mi) that met the criteria for being able to
reliably detect cetaceans (See Chapter 4, Data Analyses, and Appendix E) during
Beaufort Sea marine surveys, 2 Aug-10 Oct 2010. Effort is categorized by seismic state,
seasonal period, and Beaufort wind force.

Seasonal Period and Beaufort Wind Force
Seismic State 0 1 2 3 4 5 Total
Jul-Aug
Seismic 19 46 30 29 0 0 124
Non-seismic 15 161 501 265 235 239 1416

Jul-Aug Total 34 207 531 293 235 239 1539

Sep-Oct
Seismic 8 28 42 55 39 11 184
Non-seismic 29 152 279 541 590 308 1898

Sep-Oct Total 38 180 321 596 629 318 2082

2010 Seismic Total 27 74 72 84 39 11 308
2010 Non-seismic Total 44 313 780 805 825 547 3313

2010 Survey Total 72 387 852 889 864 557 3621
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TABLE J.3E. Marine mammal observer effort (in mi) that met the criteria for being able to
reliably detect seals (See Chapter 4, Data Analyses, and Appendix E) during Beaufort
Sea marine surveys, 2 Aug-10 Oct 2010. Effort is categorized by seismic state,
seasonal period, and Beaufort wind force.

Seasonal Period and Beaufort Wind Force
Seismic State 0 1 2 3 4 5 Total
Jul-Aug
Seismic 19 46 30 29 0 0 124
Non-seismic 20 163 505 270 237 241 1437

Jul-Aug Total 40 209 535 298 237 241 1561

Sep-Oct
Seismic 8 28 44 56 39 11 186
Non-seismic 37 169 294 556 619 312 1987

Sep-Oct Total 46 197 337 612 659 323 2173

2010 Seismic Total 27 74 74 85 39 11 310
2010 Non-seismic Total 58 332 799 826 856 553 3424

2010 Survey Total 85 406 872 911 895 564 3734
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FIGURE J.5.1E. Marine mammal observer effort (mi) by seasonal period and
daylight status during Beaufort Sea marine surveys, 2 Aug-10 Oct 2010.
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FIGURE J.5.2E. Marine mammal observer effort (mi) by Beaufort wind force and
seasonal period during Beaufort Sea marine surveys, 2 Aug—10 Oct 2010.
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Figure J.5.3E. Marine mammal observer effort (mi) by seismic state and
seasonal period for the Mt. Mitchell, Ocean Pioneer, and Arctic Seal during
Beaufort Sea marine surveys, 2 Aug-10 Oct 2010. Note that all seismic
effort was from the Mt. Mitchell, see Fig. J.5.4E below for a detailed summary
of observer effort by airgun status from the Mt. Mitchell.
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FIGURE J.5.4E. Marine mammal observer effort (mi) from the Mt. Mitchell by
airgun status during Beaufort Sea marine surveys, 2 Aug—10 Oct 2010. Note
that no other Shell vessels operated airguns in the Beaufort Sea during 2010.
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FIGURE J.5.5E. Marine mammal observer effort (mi) by number of MMOs on
watch and seasonal period during Beaufort Sea marine surveys, 2 Aug—10 Oct
2010.
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FIGURE J.5.7E. Cetacean sighting rates by Beaufort wind force during Beaufort
Sea marine surveys, 2 Aug-10 Oct 2010. Note that <250 km (155 mi) of
observer effort occurred in Bf 0, which precluded meaningful inclusion.
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FIGURE J.5.8E. Cetacean sighting rates by number of MMOs on watch and seasonal period
during Beaufort Sea marine surveys, 2 Aug-10 Oct 2010. Note that <250 km (155 mi) of
observer effort occurred with 3 MMOs on watch precluding meaningful inclusion.
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km (155 mi) of observer effort took place with 3 MMOs on watch, which
precluded meaningful inclusion.

TABLE J.5.5E. Cetacean CPA to MMO station during Beaufort Sea marine surveys,
2 Aug-10 Oct 2010.

Seismic Status Mean CPA? (yd) s.d. Range (yd) n

Seismic - -- - -

Non-seismic 1473 866 328-3930 70
Overall 1473 866 328-3930 70

& CPA = Marine mammal's closest point of approach to the obsener station.

TABLE J.5.6E. Seal CPA to the airgun array during Beaufort Sea marine surveys, 2
Aug-10 Oct 2010.

Seismic Status Mean CPA? (yd) s.d. Range (yd) n®
Seismic 607 327 96-1142 21
Non-seismic 557 454 105-3670 263

Overall 563 441 96-3670 284

2 CPA = Marine mammal's closest point of approach to the airgun array regarless of airgun status

® n includes only seals in water, seals on ice were excluded from this analysis
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TaBLE J.5.7E. The two power downs for seals observed approaching the Mt. Mitchell’'s =190-dB
(rms) safety radius in Harrison Bay (56 m; 61 yd) during the Beaufort Sea shallow hazard and site
clearance survey, 2 Aug—10 Oct 2010.

Distance
(yd) to
airguns at
Sighting Group Iniial  Reaction first ~ CPA(yd)to
ID Species Size  Date Behavior to Vessel detection airguns?
489 Ringed Seal 1 1-Oct Swim None 177 177
499 Bearded Seal 1 10-Oct Look Look 96 96

@ CPA to airguns = Closest Point of Approach to the airgun array
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TABLE J.5.8E. Estimated densities of marine mammals in the Alaskan Beaufort Sea by seismic state during Beaufort Sea marine surveys, 2 Aug—
10 Oct 2010. 95% confidence intervals are in parentheses. Densities are corrected for f(0) and g(0) biases.

No. individuals / 1000 mi?

Jul-Aug Sep-Oct
Species Non-seismic Seismic Non-seismic Seismic
Cetaceans
Bowhead whale 0.000 - 19.774 (5.876 - 66.539) -
Unidentified mysticete whale 0.457 (0.036 - 5.754) - 10.910 (2.306 - 51.618) -
Unidentified whale 1.828 (0.423 - 7.890) - 2.727 (0.601 - 12.368) -
Total cetacean density 2.285 (0.571 - 9.141) - 33.411 (12.973 - 86.051) -
Seals
Bearded seal 64.631 (21.826 - 191.379) - 77.922 (29.990 - 202.462) -
Ringed seal 121.183 (44.501 - 329.993) - 149.611 (60.981 - 367.058) -
Spotted seal 40.393 (13.966 - 116.835) - 9.350 (2.888 - 30.274) -
Unidentified pinniped 12.217 (3.015 - 49.513) - 2.525 (0.695 - 9.163) -
Unidentified seal 161.576 (60.797 - 429.412) - 274.287 (128.732 - 584.420) -
Total seal density 400.000 (227.134 - 704.433) - 513.696 (306.486 - 860.995) -
Pacific walruses 16.418 (2.147 - 125.521)? - - -
Polar bears 2.239 (0.481 - 10.426)" - 1.214 (0.251 - 5.875)" -

"a" indicates density originated from past Beaufort Sea surveys (Funk et al. 2010) with comparable effort and number of sightings
"b" indicates density estimate from polar bears observed on ice, no polar bears were initially detected in the water
"-" indicates reliable density estimate could not be calcualted because <500 km (<311 mi) of effort occurred in the bin
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TABLE J.5.9E. Estimated areas (mi°) ensonified to various sound levels during the Beaufort
Sea shallow hazard and site clearance survey, 2 Aug-10 Oct 2010. Maximum area
ensonified is shown with overlapping areas counted multiple times; total area ensonified is
shown with overlapping areas counted only once.

Level of ensonification in dB relpPa (rms)

Area (mi%) 120 160 170 180 190
Jul-Aug
Including Overlap Area 4,234 506 154 25 8
Excluding Overlap Area 468 105 56 20 7
Sep-Oct
Including Overlap Area 14,036 1584 470 75 23
Excluding Overlap Area 462 178 126 55 20

2010 Survey Totals
Including Overlap Area 18,270 2090 624 99 31
Excluding Overlap Area* 701 227 148 68 26

* 2010 Sunwey Totals Exluding Owerlap are less than the sum of seasonal period non-overlap areas because many of
the same areas were ensonified during both periods.
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APPENDIX K: BEAUFORT SEA AERIAL SURVEY PROGRAM RESULTS
Part 1. Tables and Figures Referenced from Chapter 6
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FIGURE K.1. Relationship between aerial survey effort and seismic activity in Harrison Bay from
16 Jul to 9 Oct

TABLE K.1. Sighting rates of bowhead whales in 5-km distance from shore bins by survey area
and seismic state in Harrison Bay from 16 Jul to 9 Oct. Dashes represent bins in which no effort
was collected. Numbers in bold indicate maximum values.

West Central East

Distance Bin Pre Seismic Post Non Pre Seismic Post Non Pre Seismic Post Non
0-5 - - - -- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
5-10 - - - -- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
10-15 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
15-20 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 45.3 0.0 18.3
20-25 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 24.1 0.0 7.6
25-30 0.0 0.0 0.0 5.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 9.0
30-35 0.0 0.0 0.0 0.0 0.0 94.0 0.0 0.0 0.0 0.0 0.0 0.0
35-40 0.0 0.0 0.0 0.0 0.0 15.8 0.0 0.0 0.0 0.0 0.0 0.0
40-45 0.0 0.0 0.0 0.0 0.0 19.9 0.0 0.0 0.0 0.0 0.0 7.8
45-50 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 59.7 0.0 10.7
50-55 0.0 13.0 0.0 16.9 0.0 43.7 0.0 0.0 0.0 0.0 0.0 124
55-60 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
60-65 0.0 0.0 0.0 12.3 0.0 26.9 0.0 70.5 8.4 0.0 0.0 0.0
65-70 0.0 0.0 0.0 13.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
70-75 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
75-80 0.0 0.0 0.0 0.0 - - - -- 0.0 -- -- -
80-85 - -- - -- - -- -- -- 0.0 -- -- --
85-90 - -- -- - - -- -- -- 0.0 -- -- --

Average 0.0 0.9 0.0 3.4 0.0 13.4 0.0 4.7 0.5 8.6 0.0 4.4
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TABLE K.2. All bowhead sightings observed during seismic activities in Harrison Bay from
16 Jul to 9 Oct. Dashes indicate sightings for which headings were not recorded.

Distance (km) Time elapsed
On/Off  from center of since start of

Date Time  Number Transect seismic patch Heading Start of seismic seismic
21-Aug 12:18:11 1 Off 70.1 127 19-Aug-2010 12:29:15 47:48:56
21-Aug 16:36:00 1 Off 75.8 221 19-Aug-2010 12:29:15 52:06:45
24-Aug 15:59:02 1 Off 60.7 274 19-Aug-2010 12:29:15  123:29:47
24-Aug 16:12:56 1 On 45.1 270 19-Aug-2010 12:29:15  123:43:41
24-Aug 18:20:11 1 On 42.7 299 19-Aug-2010 12:29:15 5:50:56
2-Sep 15:03:34 1 Off 64.1 355 19-Aug-2010 12:29:15  338:34:19
2-Sep 15:04:47 1 Off 60.0 301 19-Aug-2010 12:29:15  338:35:32
2-Sep 16:31:31 2 Off 435 89 19-Aug-2010 12:29:15  340:02:16
2-Sep 16:32:23 1 Off 46.7 302 19-Aug-2010 12:29:15  340:03:08
2-Sep 16:40:41 1 Off 38.1 299 19-Aug-2010 12:29:15  340:11:26
2-Sep 16:41:28 2 Off 35.1 330 19-Aug-2010 12:29:15  340:12:13
8-Sep 12:46:54 1 On 48.8 300 19-Aug-2010 12:29:15  480:17:39
8-Sep 12:56:37 3 On 43.7 -- 19-Aug-2010 12:29:15  480:27:22
8-Sep 13:06:13 2 Off 39.8 124 19-Aug-2010 12:29:15  480:36:58
8-Sep  13:49:09 1 Off 37.2 9 19-Aug-2010 12:29:15  481:19:54
8-Sep 14:48:14 1 On 71.0 335 19-Aug-2010 12:29:15  482:18:59
12-Sep 12:14:38 1 Off 47.0 270 19-Aug-2010 12:29:15  575:45:23
12-Sep 14:17:42 1 Off 40.0 89 19-Aug-2010 12:29:15  577:48:27
12-Sep 15:02:42 1 Off 415 53 19-Aug-2010 12:29:15  578:33:27
13-Sep 14:43:34 2 Off 76.9 - 19-Aug-2010 12:29:15 602:14:19
13-Sep 14:44:10 2 Off 77.1 - 19-Aug-2010 12:29:15  602:14:55
13-Sep 14:44:20 1 Off 77.2 -- 19-Aug-2010 12:29:15  602:15:05
13-Sep 14:53:01 1 Off 77.2 328 19-Aug-2010 12:29:15 602:23:46
13-Sep 14:53:14 1 Off 77.2 272 19-Aug-2010 12:29:15  602:23:59
13-Sep 15:19:00 1 Off 93.6 300 19-Aug-2010 12:29:15  602:49:45
15-Sep 15:26:08 1 Off 29.7 328 19-Aug-2010 12:29:15  650:56:53
23-Sep 16:42:18 1 Off 39.6 NA 21-Sep-2010 12:30:37 52:11:41
23-Sep 17:44:16 1 Off 15.0 269 21-Sep-2010 12:30:37 53:13:39
23-Sep 17:44:33 1 Off 13.9 270 21-Sep-2010 12:30:37 53:13:56
23-Sep 18:30:33 1 Off 21.6 159 21-Sep-2010 12:30:37 53:59:56
24-Sep 14:08:01 1 Off 32.2 270 21-Sep-2010 12:30:37 73:37:24
24-Sep 14:08:32 1 On 31.9 297 21-Sep-2010 12:30:37 73:37:55
24-Sep 14:09:02 3 On 31.9 - 21-Sep-2010 12:30:37 73:38:25
26-Sep 14:10:17 1 Off 47.6 - 21-Sep-2010 12:30:37  121:39:40
30-Sep 11:25:28 2 On 48.0 269 21-Sep-2010 12:30:37  214:54:51
30-Sep 11:35:38 1 On 30.6 274 21-Sep-2010 12:30:37  215:05:01
30-Sep 13:51:21 1 On 16.9 275 21-Sep-2010 12:30:37  217:20:44
1-Oct 11:05:32 1 Off 187.3 67 30-Sep-2010 15:56:34 19:08:58
1-Oct 12:59:51 2 On 317 297 30-Sep-2010 15:56:34 21:03:17
1-Oct 13:19:10 1 On 22.7 91 30-Sep-2010 15:56:34 21:22:36
1-Oct  14:04:23 1 On 20.5 272 30-Sep-2010 15:56:34 22:07:49
1-Oct 14:26:39 1 On 21.7 271 30-Sep-2010 15:56:34 22:30:05
1-Oct  15:38:39 1 On 40.6 360 30-Sep-2010 15:56:34 23:42:05
6-Oct 16:44:19 1 Off 17.3 151 30-Sep-2010 15:56:34  144:47:45
6-Oct 17:34:22 1 Off 255 358 30-Sep-2010 15:56:34  145:37:48
7-Oct  11:36:19 2 Off 181.7 -- 6-Oct-2010 18:57:25 16:38:54
7-Oct  11:36:37 1 Off 180.0 - 6-Oct-2010 18:57:25 16:39:12
7-Oct  11:36:43 1 Off 179.7 - 6-Oct-2010 18:57:25 16:39:18
7-Oct  13:47:30 1 On 15.5 211 6-Oct-2010 18:57:25 18:50:05
7-Oct  14:06:41 1 On 10.2 214 6-Oct-2010 18:57:25 19:09:16
7-Oct  14:26:00 1 Off 34.7 1 6-Oct-2010 18:57:25 19:28:35
7-Oct  15:39:39 2 On 38.9 298 6-Oct-2010 18:57:25 20:42:14
7-Oct  16:02:45 1 Off 38.2 330 6-Oct-2010 18:57:25 21:05:20
7-Oct  16:08:30 2 Off 37.7 - 6-Oct-2010 18:57:25 21:11:05
7-Oct  16:10:33 1 On 38.4 -- 6-Oct-2010 18:57:25 21:13:08
8-Oct 13:34:32 1 Off 34.4 268 8-Oct-2010 9:50:24 3:44:08
8-Oct  14:00:05 2 Off 43.6 212 8-Oct-2010 9:50:24 4:09:41
9-Oct 15:57:15 1 Off 32.9 330 8-Oct-2010 9:50:24 30:06:51
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Part 2: Maps of survey coverage and sightings for 2010 in the Beaufort Sea
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FIGURE K.2. Locations of marine mammal sightings in Harrison Bay during aerial survey 1 (16 July).
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FIGURE K.3. Locations of marine mammal sightings in Harrison Bay during aerial survey 2 (23 July).
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FIGURE K.4. Locations of marine mammal sightings in Harrison Bay during aerial survey 3 (30 July).
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FIGURE K.5. Locations of marine mammal sightings in Harrison Bay during aerial survey 4 (31 July).
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FIGURE K.6. Locations of marine mammal sightings in Harrison Bay during aerial survey 5 (1 August).
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FIGURE K.7. Locations of marine mammal sightings in Harrison Bay during aerial survey 6 (2 August).
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FIGURE K.8. Locations of marine mammal sightings in Harrison Bay during aerial survey 7 (3 August).
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FIGURE K.9. Locations of marine mammal sightings in Harrison Bay during aerial survey 8 (4 August).
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FIGURE K.10. Locations of marine mammal sightings in Harrison Bay during aerial survey 9 (5 August).
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FIGURE K.11. Locations of marine mammal sightings in Harrison Bay during aerial survey 10 (13 August).
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FIGURE K.12. Locations of marine mammal sightings in Harrison Bay during aerial survey 11 (14 August).
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FIGURE K.13. Locations of marine mammal sightings in Harrison Bay during aerial survey 12 (16, 17 August).
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FIGURE K.14. Locations of marine mammal sightings in Harrison Bay during aerial survey 13 (21 August).
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FIGURE K.15. Locations of marine mammal sightings in Harrison Bay during aerial survey 14 (24 August).
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FIGURE K.16. Locations of marine mammal sightings in Harrison Bay during aerial survey 15 (31 August).
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FIGURE K.17. Locations of marine mammal sightings in Harrison Bay during aerial survey 16 (2 September).
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FIGURE K.18. Locations of marine mammal sightings in Harrison Bay during aerial survey 17 (8 September).
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FIGURE K.19. Locations of marine mammal sightings in Harrison Bay during aerial survey 18 (12 September).
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FIGURE K.20. Locations of marine mammal sightings in Harrison Bay during aerial survey 19 (13, 15 September).
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FIGURE K.21. Locations of marine mammal sightings in Harrison Bay during aerial survey 20 (21 September).
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FIGURE K.22. Locations of marine mammal sightings in Harrison Bay during aerial survey 21 (23 September).
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FIGURE K.23. Locations of marine mammal sightings in Harrison Bay during aerial survey 22 (24 September).
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FIGURE K.24. Locations of marine mammal sightings in Harrison Bay during aerial survey 23 (30 September).
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FIGURE K.25. Locations of marine mammal sightings in Harrison Bay during aerial survey 24 (1 October).
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FIGURE K.26. Locations of marine mammal sightings in Harrison Bay during aerial survey 25 (6 October).
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FIGURE K.27. Locations of marine mammal sightings in Harrison Bay during aerial survey 26 (7 October).
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FIGURE K.28. Locations of marine mammal sightings in Harrison Bay during aerial survey 27 (8 October).
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FIGURE K.29. Locations of marine mammal sightings in Harrison Bay during aerial survey 28 (9 October).
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FIGURE K.30. Locations of marine mammal sightings in Camden Bay during aerial survey 1 (22 July).
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FIGURE K.31. Locations of marine mammal sightings in Camden Bay during aerial survey 2 (29 July).
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FIGURE K.32. Locations of marine mammal sightings in Camden Bay during aerial survey 3 (2 August).
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FIGURE K.33. Locations of marine mammal sightings in Camden Bay during aerial survey 4 (8 August).
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FIGURE K.34. Locations of marine mammal sightings in Camden Bay during aerial survey 5 (16 August).
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FIGURE K.35. Locations of marine mammal sightings in Camden Bay during aerial survey 6 (21 August).
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FIGURE K.36. Locations of marine mammal sightings in Camden Bay during aerial survey 7 (29 August)
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Part 3: English Units Tables and Figures from this Appendix and Chapter 6
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FIGURE K.6.2E Survey effort by seismic state (indicated by fill pattern) in the
Harrison Bay area during 16 Jul - 9 Oct 2010.
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Harrison Bay area during 16 Jul - 9 Oct 2010.
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TABLE K.6.1E. Summary of aerial survey effort, sighting rates and estimated numbers of bowhead
whales in the Harrison Bay area during 16 Jul - 9 Oct 2010. Numbers of sightings and individuals in
parentheses were based on <500 km (<311 mi) of effort and should be viewed with caution. Sighting
rates were not calculated (“NC”) when effort for an individual survey was less than 250 km (155 mi).
Estimates were obtained using DISTANCE software for each individual survey. Numbers in
parentheses should be interpreted with caution due to low effort (<500 km or 311 mi). Estimates
include allowance for f(0) (as calculated by DISTANCE) and g(0) (value of 0.144 from Thomas et al.
2002).

Survey Sightings / Individuals Density (No./  Est. No.
Date Number  Effort (mi) Seismic State Sightings Individuals 1000 mi /1000 mi 1000 misgq.)  Whales 95 % ClI
16 Jul 1 372 Pre 0 0 0.0 0.0 0 0
23 Jul 2 284 Pre 0 0 0.0 0.0 0 0
30 Jul 3 426 Pre 0 0 0.0 0.0 0 0
31 Jul 4 414 Pre 0 0 0.0 0.0 0 0
1 Aug 5 371 Pre 0 0 0.0 0.0 0 0
2 Aug 6 364 Pre 0 0 0.0 0.0 0 0
3 Aug 7 508 Pre 1 1 2.0 2.0 11 108 19 616
4 Aug 8 319 Pre 0 0 0.0 0.0 0 0
5 Aug 9 276 Pre 0 0 0.0 0.0 0 0
13 Aug 10 258 Pre 0 0 0.0 0.0 0 0
14 Aug 11 269 Post 0 0 0.0 0.0 0 0
16, 17 Aug 12 258 On and Post 0 0 0.0 0.0 0 0
21 Aug 13 430 Non 0 0 0.0 0.0 0 0
24 Aug 14 314 Non 2 2 6.4 6.4 21 200 32 1269
31 Aug 15 74 Non 0 0 NC NC NC NC
Summer Total/Average 15 4938 3 3 0.6 0.6 4.7 24 0 58
2 Sep 16 186 Non 2 3 10.8 16.1 105 1015 213 4826
8 Sep 17 175 Non 3 5 17.2 28.6 187 1800 193 16801
12 Sep 18 360 Non 2 2 5.6 5.6 36 349 90 1360
13, 15 Sep 19 227 Non 1 1 4.4 4.4 29 276 47 1612
21 Sep 20 372 On and Post 0 0 0.0 0.0 0 0
23 Sep 21 183 Non 0 0 0.0 0.0 0 0
24 Sep 22 119 Non ) 4) 16.8 33.6 NC NC
30 Sep 23 368 Non 3 4 8.1 10.9 71 683 171 2724
1 Oct 24 259 On 5 6 19.3 231 151 1455 582 3635
6 Oct 25 392 Non 0 0 0.0 0.0 0 0
7 Oct 26 438 On 5 6 11.4 13.7 89 862 370 2009
8 Oct 27 235 On 2 3 85 12.8 83 803 142 4538
9 Oct 28 297 Post 0 0 0.0 0.0 0 0
Fall Total/Average 13 3611 25 34 2.9 4.0 56.0 542 267 843
Season Total/Average 28 8549 28 37 33 43

TaBLE K.6.2E. Bowhead whale sightings and sighting rates during aerial
surveys in the Harrison Bay area by seismic state during 16 Jul - 9 Oct 2010.

Pre-seismic Seismic Post-seismicNon-Seismic Total or Average

Effort 1214 472 281 875 2842
Sightings 0 1 0 5 6
West Individuals 0 2 0 6 8
Sighting rate / 1000 mi 0 2.1 0 5.7 2.1
Individuals / 1000 mi? 0 4.2 0 6.9 2.8
Effort 1277 417 310 973 2978
Sightings 0 8 0 3 11
Central Individuals 0 9 0 6 15
Sighting rate / 1000 mi? 0 19.2 0 31 3.7
Individuals / 1000 mi? 0 21.6 0 6.2 5.0
Effort 1102 272 374 982 2730
Sightings 1 3 0 7 11
East Individuals 1 4 0 9 14
Sighting rate / 1000 mi? 0.9 11.0 0 71 4.0
Individuals / 1000 mi? 0.9 14.7 0 9.2 5.1
Effort 3593 1162 965 2829 8549
Sightings 1 12 0 15 28
All areas Individuals 1 15 21 37

0
Sighting rate / 1000 mi? 0.3 10.3 0 5.3 3.3
Individuals / 1000 mi? 0.3 12.9 0 7.4 4.3
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FIGURE K.6.7E Number of bowhead whale sightings at 5 ft water depth intervals during aerial surveys
during 16 Jul - 9 Oct 2010. Seismic state at the time of sightings is indicated by fill pattern.

TABLE K.6.5E. Minimum, maximum and mean distance (mi) of bowhead whale
sightings from the center of the seismic prospect by seismic state in the Harrison Bay
area, 16 Jul through 9 Oct 2010. The difference between the distance distributions
during seismic and non-seismic was examine using the Mann-Whitney U test.

Sightings Distance from Prospect Center (mi)

Seismic State

n Min. Max. Mean  Two-tailed p-value
Pre-seismic 1 -- -- 31.41
Post-seismic 0 -- -- -
Seismic 12 6.32 27.12 18.27 0.02

Non-seismic 15 10.52 44.12 25.90
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TABLE K.6.7E. Summary of aerial survey effort and sighting rates for beluga whales in Harrison Bay
from 16 Jul through 9 Oct 2010. Numbers of sightings and individuals in parentheses were based on
<311 mi of effort and should be viewed with caution. Sighting rates were not calculated (“NC”) when
effort was less than 155 mi.

Survey  Effort  Seismic Sightings/  Individuals /

Date Number  (mi) State Sightings Individuals 1000mi 1000mi
16 Jul 1 372 pre 3 3 8.1 8.1
23 Jul 2 284 pre 0) 0) 0.0 0.0
30 Jul 3 426 pre 0 0 0.0 0.0
31 Jul 4 414 pre 0 0 0.0 0.0
1 Aug 5 371 pre 1 1 2.7 2.7
2 Aug 6 364 pre 0 0 0.0 0.0
3 Aug 7 508 pre 1 1 2.0 2.0
4 Aug 8 319 pre 0 0 0.0 0.0
5 Aug 9 276 pre 1) 1) 3.6 3.6
13 Aug 10 258 pre 0) 0) 0.0 0.0
14 Aug 11 269 post 0) 0) 0.0 0.0
16, 17 Aug 12 258 on and post ©) 0) 0.0 0.0
21 Aug 13 430 non 0 0 0.0 0.0
24 Aug 14 314 non 2 4 6.4 12.7
31 Aug 15 74 non (0) (0) NC NC
Summer Total/Average 15 4938 8 10 16 21
2 Sep 16 186 non 0) 0) 0.0 0.0
8 Sep 17 175 non (0) (0) 0.0 0.0
12 Sep 18 360 non 0 0 0.0 0.0
13, 15 Sep 19 227 non (0) 0) 0.0 0.0
21 Sep 20 372 on and post 0 0 0.0 0.0
23 Sep 21 183 non 0) 0) 0.0 0.0
24 Sep 22 119 non (0) 0) NC NC
30 Sep 23 368 non 0 0 0.0 0.0
1 Oct 24 259 on (0) 0) 0.0 0.0
6 Oct 25 392 non 0 0 0.0 0.0
7 Oct 26 438 on 0 0 0.0 0.0
8 Oct 27 235 on 0) 0) 0.0 0.0
9 Oct 28 297 post (0) (0) 0.0 0.0
Fall Total/Average 13 3611 0 0 0.0 0.0

Season Total/Average 28 8549 8 10 0.9 1.2
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TABLE K.6.8E. Estimated numbers of beluga whales in the survey area in Harrison Bay, 16 Jul
through 9 Oct 2010. Estimates obtained using DISTANCE software for each individual survey.
Numbers in parentheses should be interpreted with caution due to low effort (<500 km or 311 mi).
Estimates include allowance for f(0) (as calculated by DISTANCE) and g(0).

Survey Effort Seismic Density Est. No.

Date Number  (mi) State  Sightings Individuals (No./ 1000 mi2) Whales 95 9 CI
16 Jul 1 372 pre 3 3 16 153 35 681
23 Jul 2 284 pre 0 0 0 0
30 Jul 3 426 pre 0 0 0 0
31 Jul 4 414 pre 0 0 0 0
1 Aug 5 371 pre 1 1 5 51 7 362
2 Aug 6 364 pre 0 0 0 0
3 Aug 7 508 pre 1 1 4 37 8 172
4 Aug 8 319 pre 0 0 0 0
5 Aug 9 276 pre 1 1 7 69 12 401
13 Aug 10 258 pre 0 0 0 0
14 Aug 11 269 post 0 0 0 0

16, 17 Aug 12 258 on & post 0 0 0 0
21 Aug 13 430 non 0 0 0 0
24 Aug 14 314 non 2 4 34 325 55 1905
31 Aug 15 74 non (0) (0) NC NC
Summer Total/Average 15 4938 8 10 4.6 45 8 95

2 Sep 16 186 non 0 0 0 0
8 Sep 17 175 non 0 0 0 0
12 Sep 18 360 non 0 0 0 0

13, 15 Sep 19 227 non 0 0 0 0
21 Sep 20 372 on & post 0 0 0 0
23 Sep 21 183 non 0 0 0 0
24 Sep 22 119 non 0 0 NC NC
30 Sep 23 368 non 0 0 0 0

1 Oct 24 259 on 0 0 0 0
6 Oct 25 392 non 0 0 0 0
7 Oct 26 438 on 0 0 0 0
8 Oct 27 235 on 0 0 0 0
9 Oct 28 297 post 0 0 0 0

Fall Total/Average 13 3611 0 0 0.0 0
Season Total/Average 28 8549 8 10
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FIGURE K.6.12E. Beluga sighting rates within 3—mi distance from shore bins during aerial
surveys from 16 Jul through 9 Oct 2010.
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FIGURE K.6.19E. Survey effort in Camden Bay from 22 Jul to 29 Aug 2010.
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FIGURE K.6.20E. Aerial survey effort by 3—mi distance from shore bins in Camden Bay

from 22 Jul to 29 Aug 2010.

TABLE K.6.10E. Summary of aerial survey effort and sighting rates in Camden Bay from 22 Jul to
29 Aug 2010. Numbers of sightings and individuals in parentheses were based on <311 mi of
effort and should be viewed with caution. Sighting rates were not calculated (“NC”) when effort

was less than 250 km (155 mi).

Bowhead Whale

Survey Effort Percent
Date No. (mi) of Survey Sightings Individuals
Aréa  gightings Individuals /1000 mi /1000 mi
22 Jul 1 317 71 1 1 3.2 3.2
29 Jul 2 181 41 0) (0) 0.0 0.0
2 Aug 3 397 89 0 0 0.0 0.0
8 Aug 4 173 39 (0) (0) 0.0 0.0
16-17 Aug 5 331 74 1 1 3.0 3.0
21 Aug 6 150 34 (0) (0) NC NC
29 Aug 7 177 40 (13) (15) 73.6 84.9
Total/Average 7 1725 55*% 15 17 9.5* 10.8*

* Average sighting rate
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FIGURE K.6.22E. Bowhead sighting rates within 3—mi distance from shore bins during
aerial surveys from 22 Jul through 29 Aug 2010.
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FIGURE K.6.23E. Number of bowhead whale sightings within 32—ft water depth intervals
during aerial surveys from 22 Jul through 29 Aug 2010.
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TABLE K.6.11E. Summary of aerial survey effort and beluga whale sighting rates in Camden Bay from
22 Jul through 29 Aug 2010. Numbers of sightings and individuals in parentheses were based on
<500 km (311 mi) of effort and should be viewed with caution. Sighting rates were not calculated
(“NC") when effort was less than 250 km (155 mi).

Beluga Whale
Survey Effort percent
Date No (mi) of Survey Sightings Individuals
Areéa  gightings Individuals / 1000 mi /1000 mi
22 Jul 1 317 71 7 8 22.1 25.3
29 Jul 2 181 41 1) 2) 5.5 11.1
2 Aug 3 397 89 0 0 0.0 0.0
8 Aug 4 173 39 ©) ©) 0.0 0.0
16-17 Aug 5 331 74 0 0 0.0 0.0
21 Aug 6 150 34 ©) ©) NC NC
29 Aug 7 177 40 0) 0) 0.0 0.0
Total/Average 7 1725 55* 8 10 5.1* 6.4*
* Average sighting rate
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FIGURE K.6.28E. Beluga whale sighting rates by distance from shore during aerial surveys in Camden
Bay from 22 Jul through 29 Aug 2010. Number of sightings/1000 mi and number of individuals/1000
mi are shown.
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Figure K.1E. Relationship between aerial survey effort and seismic activity in Harrison Bay from 16
Jul to 9 Oct

TaBLE K.1E. Sighting rates of bowhead whales in 3-mi distance from shore bins by survey area and
seismic state in Harrison Bay from 16 Jul to 9 Oct. Dashes represent bins in which no effort was
collected. Numbers in bold indicate maximum values.

West Central East

Distance Bin Pre Seismic Post Non Pre Seismic Post Non Pre Seismic Post Non
0-3 -- -- -- -- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
3-6 -- -- -- -- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
6-9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
9-12 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 68.4 0.0 226
12-15 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 43.1 0.0 0.0
15-18 0.0 0.0 0.0 9.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 37.2
18-21 0.0 0.0 0.0 0.0 0.0 134.1 0.0 0.0 0.0 0.0 0.0 0.0
21-24 0.0 0.0 0.0 0.0 0.0 28.5 0.0 0.0 0.0 0.0 0.0 0.0
24-27 0.0 0.0 0.0 0.0 0.0 35.1 0.0 0.0 0.0 0.0 0.0 16.1
27-30 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 56.2 0.0 0.0
30-33 0.0 22.8 0.0 129 0.0 0.0 0.0 0.0 0.0 0.0 0.0 15.0
33-36 0.0 0.0 0.0 157 0.0 135.9 0.0 0.0 0.0 0.0 0.0 195
36-39 0.0 0.0 0.0 0.0 0.0 59.5 0.0 323 16.2 0.0 0.0 0.0
39-42 0.0 0.0 0.0 20.9 0.0 0.0 0.0 604 0.0 0.0 0.0 0.0
42-45 0.0 0.0 0.0 4838 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
45-48 0.0 0.0 0.0 0.0 0.0 00 - 0.0 0.0 -- 0.0 0.0
48-51 0.0 0.0 00 - -- -- -- -- 0.0 -- -- --
51-54 - -- -- - - - - - 0.0 - - --
54-57 - -- - - - - - - 0.0 - - -

Average 0.0 1.5 0.0 7.2 0.0 24.6 0.0 5.8 0.9 11.2 0.0 6.9
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TABLE K.2E. All bowhead sightings observed during seismic activities in Harrison Bay
from 25 Aug to 11 Oct. Dashes indicate sightings for which headings were not recorded.

Distance (mi) Time elapsed
On/Off  from center of since start of
Date Time  Number Transect seismic patch Heading Start of seismic seismic
21-Aug 12:18:11 1 Off 43.6 127 19-Aug-2010 12:29:15 47:48:56
21-Aug 16:36:00 1 Off 47.1 221 19-Aug-2010 12:29:15 52:06:45
24-Aug 15:59:02 1 Off 37.7 274 19-Aug-2010 12:29:15  123:29:47
24-Aug 16:12:56 1 On 28.0 270 19-Aug-2010 12:29:15  123:43:41
24-Aug 18:20:11 1 On 26.5 299 19-Aug-2010 12:29:15 5:50:56
2-Sep 15:03:34 1 Off 39.9 355 19-Aug-2010 12:29:15  338:34:19
2-Sep  15:04:47 1 Off 37.3 301 19-Aug-2010 12:29:15  338:35:32
2-Sep 16:31:31 2 Off 27.0 89 19-Aug-2010 12:29:15  340:02:16
2-Sep  16:32:23 1 Off 29.0 302 19-Aug-2010 12:29:15  340:03:08
2-Sep 16:40:41 1 Off 23.7 299 19-Aug-2010 12:29:15  340:11:26
2-Sep 16:41:28 2 Off 21.8 330 19-Aug-2010 12:29:15  340:12:13
8-Sep 12:46:54 1 On 30.3 300 19-Aug-2010 12:29:15  480:17:39
8-Sep 12:56:37 3 On 27.1 - 19-Aug-2010 12:29:15  480:27:22
8-Sep 13:06:13 2 Off 24.7 124 19-Aug-2010 12:29:15  480:36:58
8-Sep 13:49:09 1 Off 23.1 9 19-Aug-2010 12:29:15  481:19:54
8-Sep 14:48:14 1 On 44.1 335 19-Aug-2010 12:29:15  482:18:59
12-Sep 12:14:38 1 Off 29.2 270 19-Aug-2010 12:29:15 575:45:23
12-Sep 14:17:42 1 Off 24.9 89 19-Aug-2010 12:29:15  577:48:27
12-Sep 15:02:42 1 Off 25.8 53 19-Aug-2010 12:29:15  578:33:27
13-Sep 14:43:34 2 Off 47.8 -- 19-Aug-2010 12:29:15 602:14:19
13-Sep 14:44:10 2 Off 47.9 - 19-Aug-2010 12:29:15  602:14:55
13-Sep 14:44:20 1 Off 48.0 -- 19-Aug-2010 12:29:15  602:15:05
13-Sep 14:53:01 1 Off 48.0 328 19-Aug-2010 12:29:15  602:23:46
13-Sep 14:53:14 1 Off 48.0 272 19-Aug-2010 12:29:15  602:23:59
13-Sep 15:19:00 1 Off 58.2 300 19-Aug-2010 12:29:15 602:49:45
15-Sep 15:26:08 1 Off 18.4 328 19-Aug-2010 12:29:15  650:56:53
23-Sep 16:42:18 1 Off 24.6 NA 21-Sep-2010 12:30:37 52:11:41
23-Sep 17:44:16 1 Off 9.3 269 21-Sep-2010 12:30:37 53:13:39
23-Sep 17:44:33 1 Off 8.7 270 21-Sep-2010 12:30:37 53:13:56
23-Sep 18:30:33 1 Off 13.4 159 21-Sep-2010 12:30:37 53:59:56
24-Sep 14:08:01 1 Off 20.0 270 21-Sep-2010 12:30:37 73:37:24
24-Sep 14:08:32 1 On 19.8 297 21-Sep-2010 12:30:37 73:37:55
24-Sep 14:09:02 3 On 19.8 - 21-Sep-2010 12:30:37 73:38:25
26-Sep 14:10:17 1 Off 29.6 -- 21-Sep-2010 12:30:37  121:39:40
30-Sep 11:25:28 2 On 29.9 269 21-Sep-2010 12:30:37  214:54:51
30-Sep 11:35:38 1 On 19.0 274 21-Sep-2010 12:30:37  215:05:01
30-Sep 13:51:21 1 On 10.5 275 21-Sep-2010 12:30:37 217:20:44
1-Oct 11:05:32 1 Off 116.4 67 30-Sep-2010 15:56:34 19:08:58
1-Oct 12:59:51 2 On 19.7 297 30-Sep-2010 15:56:34 21:03:17
1-Oct 13:19:10 1 On 14.1 91 30-Sep-2010 15:56:34 21:22:36
1-Oct 14:04:23 1 On 12.8 272 30-Sep-2010 15:56:34 22:07:49
1-Oct 14:26:39 1 On 135 271 30-Sep-2010 15:56:34 22:30:05
1-Oct 15:38:39 1 On 25.2 360 30-Sep-2010 15:56:34 23:42:05
6-Oct  16:44:19 1 Off 10.7 151 30-Sep-2010 15:56:34  144:47:45
6-Oct 17:34:22 1 Off 15.9 358 30-Sep-2010 15:56:34  145:37:48
7-Oct  11:36:19 2 Off 112.9 -- 6-Oct-2010 18:57:25 16:38:54
7-Oct  11:36:37 1 Off 111.8 -- 6-Oct-2010 18:57:25 16:39:12
7-Oct  11:36:43 1 Off 111.7 - 6-Oct-2010 18:57:25 16:39:18
7-Oct  13:47:30 1 On 9.6 211 6-Oct-2010 18:57:25 18:50:05
7-Oct 14:06:41 1 On 6.3 214 6-Oct-2010 18:57:25 19:09:16
7-Oct  14:26:00 1 Off 21.6 1 6-Oct-2010 18:57:25 19:28:35
7-Oct  15:39:39 2 On 24.2 298 6-Oct-2010 18:57:25 20:42:14
7-Oct  16:02:45 1 Off 23.7 330 6-Oct-2010 18:57:25 21:05:20
7-Oct  16:08:30 2 Off 23.4 - 6-Oct-2010 18:57:25 21:11:05
7-Oct  16:10:33 1 On 23.9 - 6-Oct-2010 18:57:25 21:13:08
8-Oct 13:34:32 1 Off 214 268 8-Oct-2010 9:50:24 3:44:08
8-Oct  14:00:05 2 Off 27.1 212 8-0ct-2010 9:50:24 4:09:41
9-Oct 15:57:15 1 Off 20.5 330 8-Oct-2010  9:50:24 30:06:51
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APPENDIX L: CHUKCHI SEA VESSEL-BASED MARINE MAMMAL
MONITORING RESULTS

Part 1. Tables and Figures Referenced from Chapter 7

TABLE L.1. Marine mammal observer effort (in km) that met the criteria for being able to
reliably detect cetaceans (See Chapter 4, Data Analyses, and Appendix E) during
Chukchi Sea marine surveys, 31 Jul-16 Oct 2010. Effort is categorized by seasonal
period and Beaufort wind force.

Beaufort Wind Force

Seasonal Period 0 1 2 3 4 5 Total
Jul-Aug 63 399 721 871 524 2578
Sep-Oct 48.2 246 1012 667.3 313.2 2286

2010 Survey Total 111 645 1733 1538 838 0 4865

TABLE L.2. Cetacean sightings from periods that met the criteria for being able to reliably
detect cetaceans (See Chapter 4, Data Analyses, and Appendix E) during Chukchi Sea
marine surveys, 31 Jul-16 Oct 2010.

Beaufort Wind Force

Seasonal Period 0 1 2 3 4 5 Total
Jul-Aug 0 1 0 2 6 9 18
Sep-Oct 0 0 9 10 7 3 29

2010 Survey Total 0 1 9 12 13 12 47

TABLE L.3. Marine mammal observer effort (in km) that met the criteria for being able to
reliably detect pinnipeds (See Chapter 4, Data Analyses, and Appendix E) during
Chukchi Sea marine surveys, 31 Jul-16 Oct 2010. Effort is categorized by seasonal
period and Beaufort wind force.

Beaufort Wind Force

Seasonal Period 0 1 2 3 4 5 Total
Jul-Aug 0 63 399 722 871 524 2579
Sep-Oct 0 48 249 1012 671 313 2293

0

2010 Survey Total 111 648 1734 1542 838 4872
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TABLE L.4. Seal sightings from periods that met the criteria for being able to reliably
detect seals (See Chapter 4, Data Analyses, and Appendix E) during Chukchi Sea
marine surveys, 31 Jul-16 Oct 2010.

Beaufort Wind Force

Seasonal Period 0 1 2 3 4 5 Total
Jul-Aug 0 7 4 4 4 1 20
Sep-Oct 0 2 5 5 6 4 22

2010 Survey Total 0 9 9 9 10 5 42

TABLE L.5. Pacific walrus sightings from periods that met the criteria for being able to
reliably detect walruses (See Chapter 4, Data Analyses, and Appendix E) during Chukchi
Sea marine surveys, 31 Jul-16 Oct 2010.

Beaufort Wind Force

Seasonal Period 0 1 2 3 4 5 Total
Jul-Aug 0 19 0 3 1 0 23
Sep-Oct 0 0 2 2 0 0 4

2010 Survey Total 0 19 2 5 1 0 27

Part 2: All Marine Mammal Detections and Weekly Sighting Maps
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Table L.6. All marine mammal detections during Chukchi Sea marine surveys, 31 Jul-16 Oct 2010.

Initial
Date (AKDT, Sighting
DD/MM/YY) Long. Lat. Dist.° CPA® Rxn. to Vessel

Sighting ID? Species No.” and Time (°W) (°N) (m) (m) Bf°* Behav. Vessel® Activity"

Unidentified
MOU201034 seal 31/07/2010 19:52:00 -168.218 68.3498 100 100 LO NO oT
MOU201035 Spotted seal 31/07/2010 21:14:43  -168.074 68.5461 110 110 SwW LO oT
MOU201036 Unknown 01/08/2010 21:59:21  -161.665 71.1645 700 700 U NO oT

Unidentified

mysticete
ARC201012 whale 2 04/08/2010 11:35:50  -159.767 70.7657 2223 1356 3 U NO oT
OCE201015 Bearded seal 1 05/08/2010 21:16:46 -163.52 71.192 190 190 2 LO NO oT

Bowhead
MOU201067 whale 1 07/08/2010 17:12:45  -157.421 71.2621 981 981 5 BL NO oT
OCE201016 Spotted seal 2 07/08/2010 17:29:17 -165.79  69.9818 310 310 5 LO NO oT
MOU201068 Gray whale 1 07/08/2010 17:41:33  -157.