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ADC
BiOp
BOEM
Bz
CPA
DAQ
dB

dB re 1 yPa (rms)
EOL
EOW
EPU
EZ
FFT
FV
GOM
GPS
HF
Hz
kHz
km

LF
LDEO
m

MF
min
MMPA
NMFS
PAM
PSO
RPAM

SOL
SOwW
SS
TEAMS
TOAD
TV
UNID
USB
USFWS
uTC
VSAT

Analog Digital Converter

Biological Opinion on the Federally Regulated Oil and Gas Program Activities in

the GOM

Bureau for Ocean Energy Management
Buffer Zone

Closest Point of Approach

Data Acquisition Unit

Decibel

Decibel related to 1 micropascal (root mean square)
End of Line

End of Watch

Electronic Processing Unit

Exclusion Zone

Engine Noise Fast Fourier Transform
Full Volume

Gulf of Mexico

Global Positioning System

High Frequency

hertz

Kilohertz

Kilometer

Low Frequency

Columbia University/L-DEO

Meters

Mid Frequency

Minute/s

Marine Mammal Protection Act
National Marine Fisheries Service
Passive Acoustic Monitoring

Protected Species Observer

Remote Passive Acoustic Monitoring
Second/s

Start of Line

Start of Watch

Soft Start

Microsoft Teams (Remote Communication Platform)
Time-of-Arrival-Distance

Team Viewer (Remote Viewing Software)
Unidentified

Universal Serial Base

United States Fish and Wildlife Service
Coordinated Universal Time

Very Small Aperture Terminal
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1 EXECUTIVE SUMMARY

The Sercel LDEO Project was conducted by Columbia University/L-DEO (LDEOQO) in East Breaks federal
waters of the US Gulf of Mexico (GOM) off the coast of Texas. This report is the Final Protected Species
Report for the Sercel LDEO Project, conducted under Bureau of Ocean Energy Management (BOEM)
Lease T23-001 and covers the protected species monitoring and mitigation efforts on the source and
recording vessel, R/V Marcus G. Langseth (Langseth), utilized by Sercel and LDEO for this survey.

The source vessel, the Langseth, towed acoustic source arrays and conducted operations under Lease
T23-001, from 19 February 2023 to 24 February 2023.

Protected Species Observers (PSOs) and Passive Acoustic Monitoring (PAM) Operators, provided
through RPS, were assigned to the vessel conducting 24-hour source operations to undertake visual and
acoustic observations and implement mitigation protocols, in accordance with the BOEM survey permit
and the NMFS Biological Opinion on the Federally Regulated Oil and Gas Program Activities in the Gulf
of Mexico (BiOp). Mitigation protocols for this survey included establishment of buffer zones (BZ) and
exclusion zones (EZ) for marine mammals and other protected species including sea turtles, visual and
acoustic monitoring, and strike avoidance mitigation measures. The Langseth had a team of three PSOs
and three PAM operators onboard the vessel conducting visual and acoustic monitoring.

While operating under the BOEM OCS Permit T23-001, the Langseth’s acoustic source was active for a
total of 13.80 hours, of which 11.88 hours were at full volume. PSOs conducted visual observations for a
total of 60.57 hours, and PAM operators monitored acoustically for a total of 28.73 hours.

A total of six detections of protected species occurred during the survey in the East Breaks area, all of
which were delphinid detections. There were no sea turtle detections during the survey. Delphinid
detections consisted of six visual sightings. There were no acoustic detections during the survey. Visual
detections of cetaceans consisted of two identified delphinid species: bottlenose dolphin (Tursiops
truncates) and short-finned pilot whale (Globicephala macrorhynchus). Additionally, there were two
detections of unidentified delphinids.

There were no observations of dead/injured protected species during the survey.

In accordance with stipulations set forth under Lease T23-001 and the GOM BiOp, one mitigation action
was implemented for the sound sources, consisting of one shut down of the seismic source. One strike
avoidance maneuver for protected species was necessary during the survey.
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2 INTRODUCTION

The Sercel LDEO Project was conducted by LDEO in federal waters of the Gulf of Mexico (GOM) off the
coast of Texas. The Sercel LDEO Project comprises the East Breaks area, operating under survey
permits. This report is the final protected species report for the Sercel LDEO Project, conducted under
BOEM Lease T23-001 and covers the protected species monitoring and mitigation efforts on the R/V
Marcus G. Langseth (Langseth) source vessel utilized by Sercel and LDEO for this program.

National Marine Fisheries Service (NMFS) and Bureau for Ocean Energy Management (BOEM) have
advised that sound-producing survey equipment operating in the hearing range of marine species has the
potential to cause acoustic harassment, particularly to marine mammals. Protected species monitoring for
the program was conducted in accordance with BOEM and NMFS standards outlined in the 2020
Biological Opinion on the Federally Regulated Oil and Gas Program Activities in the Gulf of Mexico
(BiOp).

The survey company conducting operations was responsible for contracting Protected Species Observers
(PSOs) through a provider to conduct monitoring and mitigation for protected species, including marine
mammals, sea turtles, Gulf sturgeon, oceanic white-tipped shark and giant manta rays during their
activities. Monitoring and mitigation procedures that were implemented during the 2023 Sercel LDEO
Program are described in Section 4 of this report.

21 BOEM and NMFS Reporting Requirements

This report summarizes the information required by the BOEM OCS Permit T23-001 and the NMFS BO
and LOA, identified in Table 1. A copy of the BOEM permit and NMFS BiOp, and NMFS LOA may be
found in Appendix A. An Environmental Management Plan (EMP) is also included in Appendix B, which
documents reporting requirements from the survey permit, NMFS BO, and LOA.
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3 PROJECT OVERVIEW

The objective of this survey was to collect data to test new streamer technology for comparison to current
streamers used in the industry, in compliance with BOEM regulations and guidelines.

The Sercel LDEO project area is located 185 kilometers (km) (100 nautical miles) southwest of Port
Galveston, in the East Breaks area of the US Gulf of Mexico (Figure 1). Water depths in this portion of the
program area ranged from 400 to 1150 meters (m). The working prospect covers approximately 2,709
square kilometers (Table 2).

x A
ase| a7 | A9 [aus [ a0 | ao3 | A%2 [ Aoy o ABE AL [A229 |4 228 n A5 A224 Azzsl’uzz i
~ ABI JAZ34 | az3s A236 | A 237 | A 238 A 230 = Sou dit -
109/ A0 [ALLL fa 12 | A 113 | Sout on [, .- BN ARS (A28 [AZIH A L
i 14[A115/ A 116 AL1B1A252 (A 251 (4250 ! o 24g e |01 i Ve idia
M0 | 11 | 12 | 113
128 A127 | A 126 | A 105
, 1S 1A124 AIBIAIZZ Allllhjn Al197A7253
P47 Ad6 | ads [na [AB (AR o Jm 147 | 148 | 149 | 150 | 151 | 152 | 153 154 | 155 | 156 | 157
A »
2| A72 a73 dition A761ss] 185 | 1g7 | 188 | 189 | 150 | 191 | 192 | 193 | 194 | 195 | 196 | 157 198 | 199 | 200 | 201
A 7
;, 224|225 | 226 | 227 | 208 229 | 230 | 231 | 232 | 33 | 234 | 235 | 236 | 237 | 238 | 239 | 240 | 241 242 | 243 | 294 | 245
o 268| 260 | 270 | 271 | 272 273 | 274 | 275 | 276 | 277 | 278 | 279 | 280 | 261 | 282 | 283 | 284 | 285 286 | 287 | 288 | 289
I ‘l’ 3120 313 | 314 | 315 | 316 317 | 38 | 39 | 320 | 321 | 322 | 323 | 324 | 325 | 326 | 337 | 328 | 329 330 | 331 | 332 | 333
4 356| 357 | 358 | 359 | 360 361 | 352 | 363 | 364 | 365 | 366 | 357 | 368 | 369 | ;0 | 3 |32 | 393 374 | 35 | 36 | 377
)'L 40| 401 | 4902 | 403 | D4 405 | 406 | 407 | 408 | 409 | 410 | 4a1 | 412 | 413 | 414 | 415 | 416 | 417 418 | 419 | 420 | 421
— East Breaks
‘f’ 444| 445 | 446 | 447 | 998 449 | 450 | 451 | 452 | 453 | 454 | 455 | 456 | 457 | 458 | 450 | 960 | 461 452 | 463 | 464 | 465
.& 488| 489 | 490 | 491 | 492 493 | 499 | 495 | 496 | 97 | 498 | 499 | 500 | s0n | 502 | 503 | sos | 505 506 | s07 | 508 | 509
|
# 532 533 | 534 | 535 | 535 | 537 | 5389 | 539 | 540 | S41 | 542 | 543 | 544 | 545 | 546 | 547 | 548 | 549 | S50 | s51 | s52 | s53
s’r 576| 577 | 578 | 579 | 580 | s81 | 582 | 583 | 584 | 585 | 586 | 597 | 58S | 589 | 590 | s91 | 592 | 593 | 594 | So5 | 96 | 597
ks ‘L 620| 621 | 622 | 623 | 624 | 625 | 626 | 627 | 628 | 629 | 630 | 631 | 632 | 633 | 634 | 635 | 636 | 637 | 638 | 639 | 640 | 41
‘JP 664 65 | 666 | 667 | 668 | 669 | 670 | 671 | 672 | 673 | 674 | 675 | 676 | 677 | 678 | 679 | 680 | 881 | 682 | 683 | 684 | 685
708) 700 | 70 |72 | 712 | 713 | 7ie | mis | ne | mz | me | m9 | 20 | v | vz | 723 | 724 | 725 | 726 | 727 | 728 | 728
~Es-Airbus A5 U565 ~NASA-CGIAR-NR rsont NCEASNES 05NN GegdetastyretsenRij t-GSA-Geoland: FEMA-in |
752| 753 755 | 756 | 757 | 758 | 759 | 760 | 761 | 762 | 763 | 764 | 765 | 766 | 767 | 768 | 769 3h e Gikede iy

Figure 1: Location of Survey Area (Test area, Source area, and Operation area)
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Table 2: General program parameters

Area Parameters

General Location: US Gulf of Mexico, East Breaks
Prospect Size (km?): 2,709 square kilometers

Water depth 400 -1150 m

Port location Galveston, Texas

Source Vessel Langseth

Other Vessels Involved: None

3.1 Vessel Summary

The Sercel LDEO Program was undertaken by the Langseth towing two source arrays, one active and
one inactive as a backup. The Langseth conducted data acquisition for the survey area from 22 February
2023 to 23 February 2023. The vessel mobilized out of Galveston, TX at the Texas A&M University
waterfront pier, which was the port of call for the duration of this project. A summary of key events for the
vessel is presented in Table 3.

Table 3: Summary of key program events for Langseth

Event
PSO team mobilizes 02-18-2023
Kick-off meeting 02-21-2023
Vessel departs dock - PSO effort begins 02-19-2023
Data acquisition commences 02-22-2023
Data acquisition complete 02-23-2023
Vessel reaches dock - PSO effort complete 02-24-2023

Specifications the vessel are provided in Table 4 and photos of the vessel are included in Figure 2 as well
as in Appendix C.

Table 4: Summary of project vessel specifications

Vessel Name Vessel Operator Length Width Production
(m) (m) Speed
knots (kts)

Max Speed
knots (kts)

Langseth LDEO 71.5 17 3.7-4.8 13
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Figure 2: Marcus G. Langseth

3.2 Summary of Survey Equipment Used

The Langseth towed two identical seismic source arrays simultaneously, one active and one inactive as a
backup in the event of a failure on the main array. Each array had nine airguns located on seven
positions, the first and last position carried a cluster of two airguns, the five positions in the middle carried
a single airgun each. A single source array produced a total operating volume of 1,650 cubic, with the
shot point interval every 25 m at survey speeds of no more than 4.5 knots. The design while in acquisition
was to alternate source arrays every 25 m. The source specifications are described in Table 5.

Table 5: Survey equipment operated onboard the Langseth

Energy Source Specifications

Source type Bolt LLXT 1900 Source Airgun Array

Number of guns 9

Total volume (cu. in.) 1,650.0 (27.04 liters)

Peak to peak in bar-m. 59.8 +/- 3.0 (5.8 +/- 0.3 MPa, 256 dB re 1uyPa @ 1 meter)
Zero to peak in bar-m. 29.0 (2.90 MPa, 249 dB re 1uPa @ 1 meter)

RMS pressure in bar-m. 3.19 (0.319 MPa, 230 dB re 1uPa @ 1 meter)

Total acoustic energy (Joules) 99,148.0
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4 MONITORING AND MITIGATION PROGRAM

This section describes the protected species monitoring and mitigation measures established to meet the
requirements of BOEM permit and NMFS BO. Program mitigation measures were designed to minimize
potential impacts of the survey activities on marine mammals, sea turtles, and other protected species of
interest.

The following monitoring protocols were implemented to meet these objectives, and each are described in
detail in a sub-section below:

e  Visual observations were required to be conducted from port to port during daytime hours, to
provide real-time sighting data, allowing for the implementation of mitigation procedures as
necessary.

e A PAM system was deployed by the PAM operators in place to be conduct continuous acoustic
monitoring, day and night, during source activity or when source activity was anticipated, to
augment visual observations, implement mitigation measures, and provide additional marine
mammal detection data.

— In recognition of brief periods of PAM malfunction/downtime, the NMFS BO allowed for
the sound source to remain active for 30 minutes without acoustic monitoring, both day
and night. It also allowed for an additional two hours of no acoustic monitoring during the
day if visual observations were continuous, sea state was at B4 or below, and there had
been no acoustic detections in the past two hours.

—  Outages over 30 minutes were reported to NMFS directly, describing the date, time,
duration, location, source activity, reason for outage, resolution and follow up.

o  Protected species buffer and exclusion zones (EZs) were established around the regulated
sound source, with delays to initiation and shutdowns of the active source, as well as voluntary
turtle pauses on the Langseth, implemented when protected species were detected within
these zones.

4.1 Monitoring: PSOs and PAM Operators

Trained and experienced PSOs and PAM Operators were assigned to the vessel during survey activities
to conduct the monitoring for protected species, record and report detections, and request mitigation
actions in accordance with the established regulatory requirements and monitoring plan.

RPS was responsible for ensuring that each PSO and PAM Operators met the minimum requirements set
forth by BOEM in Permit T23-001 stipulations and by NMFS. BOEM and NMFS PSO requirements
include training in protected species identification and behavior, in addition to field experience in
protected species observation in the Gulf of Mexico.

RPS was responsible for the provision of training certifications and resumes to be reviewed and approved
by BOEM prior to deployment on the vessel.

RPS was responsible for providing the PSOs and PAM Operators with vessel-specific and survey
contractor-specific training and Environmental Project Inductions were provided to Sercel during project
kick-off meetings, conducted prior to the start of survey operations and prior to scheduled crew changes.

All certified PSOs and PAM Operators who were deployed during the program operations are listed in
Appendix D.
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4.2 Visual Monitoring: Protocols and Methods

A team of PSOs was deployed on the Langseth in sufficient numbers to meet the monitoring
requirements of that vessel, as outlined in Table 6. PSOs monitored during transit, prior to and during all
sound source operations conducted by the vessel during the daytime. Visual monitoring was also
conducted during all periods between sound source activities to collect additional protected species data.
One or two PSO monitored at a time and PSOs rotated monitoring shifts as needed to maximize
concentration and to meet the watch requirements of the Lease Area (watch periods not to exceed two
hours without a minimum one-hour break, and a maximum duration or 12 hours in a 24-hour period).

Visual monitoring locations on each vessel were selected in consideration of the following factors:

1. To afford PSOs a 360-degree viewpoint around the vessel and acoustic sources, such that the
exclusion zones (EZ) around the sound sources and the strike avoidance separation distances
could be simultaneously monitored,

2. Provide the highest vantage point possible to allow for monitoring out to the greatest distances
ahead of, and around, the vessel,

3. Provide shelter from inclement weather, as needed,
4. Provide real-time communication with vessel, equipment operators, and remote PAM operator.

PSOs conducted their visual monitoring by actively scanning with the naked eye out to the furthest
observation points visible, methodically sweeping areas closer to the vessel and focusing on the EZs
ahead of the vessel. PSOs conducted regular sweeps of the surrounding areas using magnification
devices as described below in Table 6. PSOs monitored for cues that might indicate the presence of
protected species including but not limited to splashing, footprints, blows, and presence of other marine
species (diving seabirds, fish feeding activity, etc.).

Table 6: Visual monitoring methodology on each survey vessel

Langseth
Total Number of PSOs 3
Number of PSOs on Watch - Day 2
Visual monitoring equipment - Day Naked Eye, Reticle Binoculars, Big-Eye Binoculars
Visual monitoring conducted at night No
Visual monitoring equipment (Night) N/A

Reticle binoculars, Big-Eye Binoculars,
Range Estimation ) . .
Comparison to objects of known distance

Primary Monitoring Location PSO Tower

Displays inside the PSO tower showed current information about the vessel (e.g. position, speed,
heading, etc.), sea conditions (e.g. water depth, sea temperature, etc.), and weather (e.g. wind speed and
direction, air temperature, etc.). Environmental conditions, along with vessel and acoustic source activity,
were recorded at least once an hour, or every time there was a change of one or more of the variables
(for example, visibility, sea state, etc.).
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4.2.1 Daylight Visual

The PSOs on board were equipped with hand-held reticle binoculars, big eyes binoculars, and digital
single-lens reflex (DSLR) cameras with zoom lens to aid in visual watches conducted during the day.
PSO teams used field notebooks to record data while on watch and laptops were used to enter data.

Range estimates were made by comparison to object of known distance, as well as with reticle
binoculars. Reticle binoculars were calibrated whenever possible to ensure accuracy of distance data.
These reticle calibration tables are provided in Appendix E.

4.3 Monitoring: PAM Protocols and Methods
431 Onboard PAM

Acoustic monitoring was used to augment visual monitoring efforts in detecting, identifying and locating
marine mammals. Acoustic monitoring was required to be conducted continuously, day and night, during
all source operations and on any day that production was expected.

Acoustic monitoring was undertaken by trained and experienced PAM Operators as outlined in Table 7.
Each of them had completed a BOEM-accepted PSO training course and an RPS in-house PAM ftraining
course, which included troubleshooting and the use of the PAM systems on board a vessel. PAM
monitoring shifts were no longer than four hours in duration followed by at least a two-hour break.

The PAM system was installed on the vessel in a location which provided space for the system, allowed
for quick communication with the navigation team and source operators. Information about the vessel
(including position, heading, and speed), water depth, source activity, and PAM system status (including
cable deployments/retrievals, changes to the system) were recorded at least once every shift or
whenever any of the parameters changed.

Table 7. Acoustic monitoring methodology on Langseth

Artemis Angler
Total Number of PAM operators 3
Number of PAM operators on Watch 1
Acoustic monitoring equipment Seiche 6-channel PAM system
Acoustic monitoring conducted at night Yes
Primary Monitoring Location Instrument room on main deck

Acoustic monitoring for marine mammals was conducted aurally and visually, utilizing PAMGuard
software installed on the PAM system. Low to mid-frequency delphinid whistles, clicks, and burst pulses,
as well as sperm whale clicks and baleen whale vocalizations, could be visualized in PAMGuard’s
spectrogram modules. Odontocete clicks could also be visualized in low frequency (LF) and high
frequency (HF) click detector modules. Settings adjustments to amplitude range, amplitude triggers, and
spectral content filters, among others, could be made in PAMGuard’s spectrogram. Click detector
modules were utilized to maximize the distinction between cetacean vocalizations and ambient signal.
The map module within PAMGuard could be utilized to attempt localizing the position and range of
vocalizing marine mammals. Sound recordings could be made using the HF and LF sound recording
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modules when potential marine mammal vocalizations were detected, or when the operator noted
unknown or unusual sound sources.

4.3.2 PAM Parameters

A passive acoustic monitoring system, designed to detect most species of marine mammals, was
installed on board the Langseth. Seiche Measurements Limited developed the system; it consisted of the
following main components: a tow cable with hydrophone array attachment, a deck cable, sounds cards,
a computer, and a suite of analysis software. A spare system was also present on board the vessel if the
main system components became damaged or inoperable. The diagram in Figure 3 is a simplified
depiction of the PAM system installed on the vessel.

Hydrophone array attachment cable ]
Stern
Gun 230m Tow cable 100m Deck cable
Deck
Streamer (((( "))) ------------ - - -
Deck NMEA GPS Data :
.......................................................................................................................................... ‘—
1
|
1
+ |
Instrument H [
Room b 4 L4 [
‘ [
+4 b .
Eletronic Processing Unit

Figure 3: Simplified pathway of data through the PAM system onboard the Langseth

The linear hydrophone array attachment cable on the Langseth contained six individual hydrophone
elements and a depth transducer, with spacing as shown in Figure 4. The forward hydrophone pair (H1,
H2) was used to analyze and record LF sound (10 through 24,000 Hz); the middle hydrophone pair (H3,
H4) was used to analyze and record middle frequencies (200 through 200,000 Hz), and the trailing
hydrophone pair (H5, H6) was used to analyze and record HF sound (2,000 through 200,000 Hz).

Connector
to heavy Depth
tow cable H1 H2 H3 H4 H5 Heé sensor
} { — H
8m 2m 0.25m
} ]
| 1
25 meters

Figure 4: Diagram of 6-hydrophone element separation on Langseth 25 m hydrophone array cable

The hydrophone array section was attached to a 230-meter heavy-duty tow cable installed on the back
deck of the vessel. The deck cable interfaced between the tow cable and the EPU located at the
monitoring station. The EPU contained a buffer unit with a Universal Serial Base (USB) output, an RME
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Fireface 800 Analog Digital Converter (ADC) unit with firewire output, and a rack-mounted computer. The
vessel's navigation system supplied a Global Positioning System (GPS) feed and connected to the PAM
system via a USB to serial port connector. Data from the hydrophone cable's depth transducer was
routed through the buffer unit to the computer via USB connection. The acoustic monitoring software
PAMGuard was utilized for monitoring during the program.

Raw feed from the two designated HF hydrophone elements was digitized in the buffer unit using an
analogue-digital National Instruments data acquisition (DAQ) soundcard at a sampling rate of 500 kHz.
The output was filtered for HF content and visualized using the PAMGuard software. PAM Operators
configured settings for digital pre-filter and trigger filters to optimize the detection capabilities of their
vessels’ system. PAMGuard used the difference between the time that a signal arrived at each of the two
hydrophones to calculate and display the bearing to the source of the signal. A scrolling bearing/time
module displayed the filtered data in real time, allowing for the detection and directional mapping of click
trains. Additional components of the HF click detector system in PAMGuard were an amplitude/time
display that registered click intensity data in real time, as well as click waveform, click spectrum, and
Wigner plot displays, providing the PAM Operator immediate review of individual click characteristics in
the identification process.

Raw feed from the designated LF hydrophone elements was routed from the buffer unit to the RME
Fireface 800 unit, where it was digitized at a sampling rate of 48 kHz. The relatively LF output was further
processed within PAMGuard by applying Engine Noise Fast Fourier Transform (FFT) filters, including
click suppression and spectral noise removal filters (e.g. median filter, average subtraction, Gaussian
kernel smoothing and thresholding). Filtered LF content was visualized in two spectrograms, one
displaying two channel feeds at frequency ranges of three to 24 kHz, and another displaying one channel
feed at a frequency range of 0 to 3 kHz. LF click detector modules allowed for review of individual click
characteristics as well as the detection and tracking of click trains.

A map module on the LF system interfaced with GPS data provided by the vessel to display the vessel
location and could be used to determine range and bearing estimates based on clicks tracked in the click
detector module. PAMGuard contains a function for calculating the range to vocalizing marine mammals
based upon the least squares fit test. This method is most effective with animals that are relatively
stationary in comparison to the moving vessel, such as humpback whales. The mathematical function
estimates the range to vocalizing marine mammals by calculating the most likely crossing of a series of
bearing lines generated from tracked clicks or whistles and plotted on a map display. Additionally, the
bearings of detected whistles and moans were calculated using a Time-of-Arrival-Distance (TOAD)
method (the signal time delay between the arrival of a signal on each hydrophone is compared), and
presented on a radar display, along with amplitude information for the detected signal as a proxy for
range.

4.3.3 Hydrophone Deployment

On the Langseth, the hydrophone cable was deployed from a winch on the gun deck from the port stern

of the vessel. When fully deployed the trailing end of the PAM cable was 110 m astern of the vessel, the
trailing pair of hydrophones were approximately 70 m from the source, and tow depths ranged from 10 to
19 m.

A more detailed description of the hydrophone deployment methods for each vessel can be found in
Appendix F.

4.4 Monitoring: Data Collection

During or immediately after each detection event, the PSOs and PAM Operators recorded the detection
details in a standardized datasheet provided to them by RPS. Excel data forms included tabs for project
data, monitoring effort data, source operations data, and protected species detection data. RPS supplied
a set of standardized variables for specific data fields that were on the data form provided to their PSOs.
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Each detection event was linked to an entry on an effort datasheet where specific environmental
conditions and vessel activity were logged.

Species identifications were made for visual detections whenever the distance of the animal(s), length of
the sighting, and visual observation conditions allowed. Whenever possible during detections,
photographs were taken with DSLR cameras that had telephoto lenses. Marine mammal identification
manuals were consulted, and photos were examined during observation breaks to confirm identifications.

While acoustic monitoring does not allow assessment of group size with the same level of precision as by
visual observation, the LF and HF click detector modules in PAMGuard allow PAM Operators to identify
when multiple animals are vocalizing simultaneously or in very close succession. Click detectors present
cetacean click trains on computer displays, spatially differentiated by relative bearings to the hydrophone
array. When multiple click trains occur simultaneously or in close succession, and the click trains come
from different bearings, the PAM Operator knows the click trains originate from different animals. While
this does not allow the PAM Operator to estimate a total group size, it does provide the PAM Operator an
estimate for the minimum group size.

441 Data Collection Requirements & Methods

Data was collected to meet the requirements of BOEM and NMFS as summarized in Table 1 of this
report.

PSOs and PAM Operators collected data in handwritten notepads and/or on portable tablet devices
during watches. During watch breaks and at the end of daylight hours, data was compiled in proprietary
data forms on laptop computers and backed up on portable hard drives.

4.5 Mitigation Measures
The following mitigation actions were required for visual and acoustic detections of marine mammals and
sea turtles, including Sercel voluntary enhanced mitigation measures, on the Sercel LDEO Program:
o  Establishment of Buffer Zone (BZ) around acoustic array
—  1500-meter BZ for Rice’s whales, beaked whales and Kogia species
—  1500-meter BZ for sperm whales
—  1000-meter BZ for all other marine mammals and sea turtles

e  Establishment of Exclusion Zone (EZ) around energy sources with operating frequencies below
200 kHz for operations

—  1500-meter EZ for Rice’s whales, beaked whales and Kogia species
—  1500-meter EZ for sperm whales
—  500-meters for all other marine mammals

—  100-meters: A 6-shot turtle pause shall be implemented for any turtles within 100 m of the
source, such that the turtle is greater than 200 m from the array upon resumption of
source activity (Sercel voluntary enhanced mitigation measure)

e  Search periods of 30 minutes, conducted visually and acoustically (daytime) or acoustically (all
periods of reduced visibility, including night) prior to the initiation of the acoustic array from
silence.

° If marine mammals or sea turtles were detected inside their respective BZ during the search
period prior to the initiation of the source, delays to the initiation of the sound sources were
implemented until all animals had been observed exiting the BZ, or when the animals were not
observed exiting, 15 minutes for small odontocetes and 30 minutes for all other marine
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mammals and sea turtles were implemented. All delays for acoustic-only detections were for
30 minutes.

e  Shutdown of the active source upon detection of marine mammals inside their respective EZ.
Shutdown was not required for dolphins of the genera Steno, Tursiops, Stenella, and
Lagenodelphis. In the event of an acoustic detection of dolphins inside the EZ, unless a visual
observer or PAM Operator could confirm that the animals detected were not of one of the four
shutdown-exempted genera listed above, the detection was assumed to have been of one of
those genera, and no shutdown was required.

e  Once the sound source had been shut down for a protected species detection, operations
would resume with ramp up following at least either all animals were observed exiting the
exclusion zone, or when they were not observed exiting, 30 minutes had passed.

4.5.1 Strike Avoidance and Vessel Separation Distances

The following strike avoidance procedures were implemented for detections of protected species in the
program area.

e  Vessel operators must maintain a vigilant watch for all aquatic protected species. The vessel
must slow down, stop, or alter course, as appropriate and regardless of vessel size, to avoid
striking any protected species, including marine mammals, sea turtles, and Endangered
Species Act (ESA-listed) fish species such as Gulf sturgeon, oceanic white-tipped shark and
giant manta ray.

e  When protected species are sighted while the vessel is underway, the vessel should take
action to avoid violating the relevant minimum separation distances listed below. If protected
species are sighted within their relevant separation distance, the vessel should reduce speed
and/or shift the engine to neutral, not engaging the engines until animals are clear of the area.
Vessels were not required to shift into neutral for animals that voluntarily approach. For vessels
limited in maneuverability, maintaining separation distances were not required if doing so
would put the safety of crew or vessel at risk. The minimum separation distances are:

- 500 m: All baleen whales including the Rice’s whale
— 100 m: sperm whales

— 50 m: All other marine mammals (including manatees), and sea turtles, and the ESA-listed
fish species.

e Vessel speeds must be reduced to 10 knots or less when mother/calf pairs, pods, or large
assemblages of any marine mammal are observed near a vessel.

4.6 Reporting

Reporting requirements of the BOEM Lease Area are outlined in Table 1. Both BOEM and NMFS require
that monthly interim reports and a final program report be prepared, detailing source operations,
PSO/PAM effort, detection of protected species and any mitigation measures taken.

4.6.1 Injured or Dead Protected Species

Any injured or dead marine mammal or sea turtle observed either by a PSO on watch or by a crew
member was required be reported to BOEM and NMFS as described in Table 1. Reporting requirements
included a phone notification to the NMFS Regional Stranding hotline as soon as practicably possible,
made by either the Lead PSO or shore based PSO Provider, as communications permitted from the
vessel.
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In the event of an injured or dead protected species detection, the Lead PSO would also prepare a written
report in accordance with NMFS standard reporting guidelines, using the template provided by BOEM in
the lease, which would be submitted to the agencies.

4.6.2 Non-functioning PAM System During Source Activity

RPS has prepared reports for each PAM outage event during source activity to meet the GOM BiOp
report requirements outlined in Table 1 of this report. PAM outage reports for the Langseth were
submitted to Sercel, LDEO, NMFS and BOEM on the day of the event. During the survey, there were no
PAM outages that required reporting to NMFS and BOEM.

4.6.3 Monthly Interim Reports

RPS has prepared monthly interim reports to meet the BOEM lease and NMFS BiOp report requirements
outlined in Table 1 of this report. An Interim report for the Langseth was submitted on 01 March 2023.

4.6.4 Final Report

RPS has prepared this technical report to meet the BOEM lease and NMFS BiOp final report
requirements outlined in Table 1 of this report. Each of the elements of the required final PSO report is
provided in Table 1, referencing the section in this technical report where the element is addressed.
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5 DATA RECORDS AND ANALYSIS METHODS

5.1 Operation Activity

PSOs and PAM Operators collected the operational status of regulated equipment each day that the
equipment was deployed on the Langseth.

The Langseth recorded the start of line (SOL) times and the end of line (EOL) times for the equipment
during acquisition. The vessel also recorded the status of the equipment while acquisition occurred by
noting full power or shutdowns due to mitigation actions.

5.2 Monitoring Effort

PSOs and PAM Operators recorded monitoring effort by entering start of watch (SOW) and end of watch
(EOW) times into data sheets where the vessel position and environmental data was also documented for
that duration.

Total monitoring effort was calculated by summing the durations of each watch period. Where the
monitoring effort entry did not also indicate the source status for that monitoring period, source data was
cross referenced during analysis to calculate the duration of monitoring conducted while regulated
sources were on and off.

Acoustic monitoring while the acoustic source was silent included monitoring during transit between
survey sites and other recorded silent periods in which the PAM cable could remain deployed without
interfering with operations.

Visual monitoring while the acoustic source was silent included monitoring conducted during transit
to/from survey sites and any other recorded silent periods (extended line changes, brief sequence
changes, mitigation action, equipment downtime, or weather standby time).

5.2.1 Summary of Environmental Conditions

Each PSO monitoring effort data form included environmental conditions present during that watch
period. Environmental variables were recorded every 60 minutes, or when conditions changed.

Beaufort Sea state was recorded for each monitoring period using the accepted scale (Table 8).

Table 8: Beaufort Sea state scale

ﬁeaufort Description Wave Height Sea Conditions
umber
0 Calm Om Sea like a mirror
1 Light air 0-0.3m Ripples with appearance of scales are formed, without foam
crests
5 Light breeze 0.3-06 m Small wavelets still short but more pronounced; crests have

a glassy appearance but do not break

. Large wavelets; crests begin to break; foam of glassy
3 Gentle breeze 06-12m appearance; perhaps scattered white horses

4 Moderate breeze  1-2m Small waves becoming longer; fairly frequent white horses

Moderate waves taking a more pronounced long form; many

5 Fresh breeze 2-3m white horses are formed; chance of some spray
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Beaufort

Number Description Wave Height Sea Conditions

Large waves begin to form; the white foam crests are more
extensive everywhere; probably some spray

Sea heaps up and white foam from breaking waves begins to
7 High wind 4-55m be blown in streaks along the direction of the wind; spindrift
begins to be seen
Moderately high waves of greater length; edges of crests
8 Gale 55-7.5m break into spindrift; foam is blown in well-marked streaks
along the direction of the wind

High waves; dense streaks of foam along the direction of the
wind; sea begins to roll; spray affects visibility

Very high waves with long overhanging crests; resulting foam
in great patches is blown in dense white streaks along the
10 | Storm 9-12.5m direction of the wind; on the whole the surface of the sea
takes on a white appearance; rolling of the sea becomes
heavy; visibility affected
Exceptionally high waves; small- and medium-sized ships
might be for a long time lost to view behind the waves; sea is
11 Violent storm 11.5-16 m  covered with long white patches of foam; everywhere the
edges of the wave crests are blown into foam; visibility
affected

The air is filled with foam and spray; sea is completely white
with driving spray; visibility very seriously affected

6 Strong breeze 34 m

9 Severe gale 7-10 m

12 Hurricane force >14 m

Sea swell heights observed during visual monitoring were gauged by PSOs in meters, assigned to one of
three swell height categories (<2, 2-4, >4 m). PSOs also recorded visibility during monitoring effort, in
kilometers, where recorded values were selected from categories (>5, 2-5, 1-2, 0.5-1, 0.3-0.5, 0.1-0.3,
0.05-0.1, <0.05 km). Wind speed, wind direction, percentage of cloud cover, glare intensity and presence
of/type of precipitation were other environmental conditions recorded during visual monitoring effort.

5.3 Visual Sightings of Protected Species

PSOs used standardized reporting forms provided by RPS to record all detections of marine mammals
and sea turtles made during survey operations. These records were completed any time a sighting was
made, regardless of distance, not just for detections where mitigation was implemented.

Sighting identification or detection event numbers were assigned chronologically for all protected species
observed on the Langseth throughout the program activity. A new detection number was assigned for a
new species sighting or when enough time had passed between observations of animals of the same
species such that PSOs could not be certain that they were observing the same animals previously
documented. A standard duration of time was to be applied between observations: 15 minutes for
delphinid and pinniped detections and 30 minutes for large whales and sea turtles. If there were multiple
species in a single detection, the same sighting information is used but a new detection event is
assigned.

Protected species movement relative to the vessel and pace, as well as initial and subsequent behavior
states, were recorded for each protected species sighting where standardized categories for each were
provided as controlled fields in the provided data form.

5.3.1 Closest point of approach
All PSOs recorded closest point of approach (CPA) and the source status at the CPA.
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5.3.2 Detection rate

Detection rate was calculated using the number of protected species events per hour of monitoring effort,
visual and acoustic. When more than one PSO was on watch simultaneously, the effort was not
duplicated: one hour of monitoring effort by two PSOs consisted of one hour of effort for the purpose of
detection rate calculations.

5.3.3 Behavior and behavior change

The PSO protected species detection template included an initial behavior and initial pace field for the
detection. It included the direction of travel relative to the vessel at initial detection, pace, and direction of
travel at final detection and other behaviors documented throughout the event. Where these data points
were not included as specific entries in the data form, the information was sometimes available in a
detection summary.

54 Monitoring Tools Efficacy and Comparisons Assessment

Visual monitoring was mostly conducted by unaided eye, where handheld reticle binoculars, big eye
binoculars and DSLR cameras with zoom lenses were also used to confirm a sighting or assist in making
a species identification. The comparison of the monitoring tools efficacy will be limited to the Langseth,
which conducted monitoring of the sound sources utilized during the Sercel LDEO project.

5.5 Mitigation Measures Implemented

Mitigation measures were implemented on the Langseth as previously described. The onboard PSO team
communicated requested mitigation in real-time to survey operators that controlled the operation of the
regulated sound sources or to the vessel crew operating the vessel, depending on the type of action
required. Communications were conducted over handheld radios or in person.

Implemented mitigation actions were recorded on PSO data sheets in the detection data form and in the
operations activity logs.

For each mitigation action, mitigation downtime was calculated as the duration of the break in regulated
source operations as required by the regulatory protocols: the duration of time that an animal was
observed inside an EZ and any additional clearance time required before regulated sources could be
activated. Mitigation downtime did not include any additional downtime that a survey operator needed to
resume acquisition: additional vessel maneuvering time, time to deploy or calibrate equipment etc.

5.6 Data Quality Control

The RPS data analysts reviewed all PSO data sets received from the Langseth and conducted quality
control as described in Table 9.

Table 9: Quality control editing performed by RPS on PSO datasets by data field

Data Type Data Field Corrections Made
Start of watch / e Times were corrected or added where error was evident,
o End of watch typically by inconsistency with adjacent times
Monitoring . : .
effort . o e Failures to adjust time to UTC were corrected.
Day time vs. Nighttime e Times were corrected when end of effort overlapped with

start of subsequent effort
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Data Type Data Field Corrections Made
e Testing status was not used as a separate category.

Source Testin Based on the survey days and monitoring effort times,

operations 9 testing was either added to the “on” status or not added to

operations totals at all.

e Positions that plotted out of place were corrected using

Protected o T X

X " effort positions of corresponding times, where available
species Position " i
detections e When positions could not be corrected and position was

on land, detection was removed from detection plots

OCS Permit T23-001 SERCEL LDEO PROJECT 2023 | PROTECTED SPECIES OBSERVER REPORT | Final | 02 May 2023

rpsgroup.com

Page 22


https://rpsgroup.com

DocuSign Envelope ID: A864744C-E191-49EE-8E25-2596117295A0

REPORT

6 RESULTS

This report section summarizes sound source operations, protected species monitoring effort,
environmental conditions during monitoring effort, detection data and distribution inside and outside the
Permit Area during source operation, and periods of source silence.

The monitoring effort, source operations and protected species detections for the Langseth are also
provided in excel datasets in Appendix G. Shapefiles of vessel position with operational status of the
source are included in Appendix H.

6.1 Operation Activity

The survey operations began with the vessel conducting source calibrations in the survey area before
proceeding to data acquisition, according to the survey plan. Survey operations were briefly suspended
when necessary for weather, equipment maintenance, vessel to vessel transfer operations, or port calls
for provisions and crew change.

The dates of operation, total days of regulated source activity and hours of regulated source operations
(shown in decimal hours [hh.hh]) by the Langseth are provided in Table 10.

Table 10: Summary of regulated sound source operations on the survey vessel

Total Days of Total Hours of
Vessel Dates of Operation Regulated Source Regulated Source
Activity (days) Operations (hh.hh)

Langseth 22 February 2023 — 23 February 2023 0.58 13.80

6.2 Monitoring Effort

Visual and acoustic monitoring effort for the Langseth during the program is summarized in Table 11,
shown by activity of the regulated source and by the type of source utilized.

Table 11: Summary of monitoring effort, visual and acoustic, by vessel and by source activity status

Source Equipment Active Source Equipment Inactive
Vessel and Type of . .
Source Utilized Duration (hh.hh) Duration (hh.hh)
Visual PAM Visual PAM
Airguns 04.77 13.80 55.80 14.93

The breakdown for visual only monitoring effort and concurrent visual and acoustic monitoring effort
undertaken during day and night, according to source activity status, is provided for the Langseth in Table
12.
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Table 12: Total monitoring effort, visual and acoustic, during day and night by airgun source activity status

Monitoring Effort Day (hh.hh) Night (hh.hh)
Total Source Source Total Source Source
Active Inactive Active Inactive
Visual monitoring only 48.15 00.00 48.15 00.00 00.00 00.00
Visual and acoustic monitoring 12.42 04.77 07.65 00.00 00.00 00.00
Acoustic monitoring only 00.00 00.00 00.00 16.32 09.03 07.29
Total 60.57 04.77 51.03 16.32 09.03 07.29

There were no instances in which the Langseth sound source was active while acoustic monitoring was
interrupted due to malfunction of a deployed PAM cable.

6.3 Environmental Conditions

Environmental conditions can have an impact on the probability of detecting protected species in a survey
area. The environmental conditions present during visual observations undertaken the survey were
favorable to moderate.

Visibility was indicated in kilometers and recorded in one of eight categories (>5, 2-5, 1-2, 0.5-1, 0.3-0.5,
0.1-0.3, 0.05 to 0.1, and <0.05 km). Nearly half of the monitoring effort (47.9%) was conducted in
conditions where visibility extended to greater than 5 kilometers, 42.5% of monitoring effort occurred
while visibility was between 0.5 and 5 kilometers, and 9.6% of monitoring effort was conducted while
visibility extended to less than 0.5 kilometers. The duration of monitoring conducted at each visibility
classification is provided in Table 13.

Table 13: Summary of visibility during visual monitoring effort

Visibility (km) Duration (hh.hh) % of Overall Monitoring Effort
>5 km 29.00 47.9%
210 5 km 17.40 28.7%
1to2km 05.65 9.3%
0.5to 1 km 02.68 4.4%
0.3t0 0.5 km 00.83 1.4%
0.1t0 0.3 km 01.00 1.7%
0.05t0 0.1 km 01.00 1.7%

OCS Permit T23-001 SERCEL LDEO PROJECT 2023 | PROTECTED SPECIES OBSERVER REPORT | Final | 02 May 2023
rpsgroup.com Page 24


https://rpsgroup.com

DocuSign Envelope ID: A864744C-E191-49EE-8E25-2596117295A0

REPORT
Visibility (km) Duration (hh.hh) % of Overall Monitoring Effort
< 0.05 km 03.00 5.0%
Total 60.57 100.0%

Monitoring effort on the Langseth was conducted in Beaufort Sea states ranging from Level 1 to Level 7;
however, most monitoring efforts occurred in sea states at or below Level 4, which is generally
considered favorable conditions for most protected species monitoring. Visual observations at Level 4
Beaufort Sea states or below accounted for 82.9% of the total visual monitoring effort shown in Table 14.

Table 14. Summary of Beaufort Sea state during visual monitoring during the survey

Beaufort Sea State Duration (hh.hh) % of Overall Monitoring Effort

B1 00.95 1.6%

B2 02.52 4.2%

B3 15.77 26.0%

B4 30.97 51.1%

B1 through B4 50.20 82.9%
B5 03.23 5.3%

B6 06.65 11.0%

B7 00.48 0.8%

Total 60.57 100.0%

Precipitation may also obscure visibility and sea surface. These types of precipitation conditions,
specifically heavy fog and haze accounted for 42.5% of the total visual effort (Table 15). Even so, these
conditions did not affect visibility to a point where operations had to be suspended.

Table 15. Summary of precipitation during visual monitoring during the survey

Precipitation Duration (hh.hh) % of Overall Monitoring Effort
Clear 34.82 57.5%
Heavy Fog 07.83 12.9%
Haze 17.92 29.6%
Total 60.57 100.0%
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Monitoring effort was conducted in swell heights up to 4 meters. However, swell height during visual
monitoring remained below two meters (78.4%) for most of the monitoring campaign, which is optimal for
detecting protected species (Table 16).

Table 16. Summary of Swell Height during visual monitoring during the survey

Swell Height Duration (hh.hh) % of Overall Monitoring Effort
<2m 47.48 78.4%
2-4m 13.08 21.6%
>4m 00.00 0.0%
Total 60.57 100.0%

Glare may also obscure visibility and sea surface. For over half of the survey, 57.3% of monitoring effort,
visibility was affected by severe glare (Table 17). While these conditions weren’t optimal, they did not
affect visibility to a point where operations had to be suspended.

Table 17. Summary of glare during visual monitoring during the survey

Glare Duration (hh.hh) % of Overall Monitoring Effort
None 12.07 19.9%
Mild 06.48 10.7%
Moderate 07.30 12.1%
Severe 34.72 57.3%
Total 60.57 100.0%
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7 PROTECTED SPECIES OBSERVATION RESULTS

71 Visual Sightings

This section of the report summarizes visual sightings of protected species made during program in the
East Breaks area. There were six protected species detections, both inside and outside the lease area, all
delphinid detections. Detections consisted of two marine mammal species, as well as unidentified
dolphins.

Of the six visual detections, four detection events (66%) were identified to the species level; the
remaining two detection events (33%) were identified to family level or a higher taxonomic level (classified
as unidentified delphinids).

A table of all protected species sightings is provided as part of an excel datasheet attachment in
Appendix G. Photographs of the identified protected species visually detected during the program are
provided in Appendix |. The distribution of protected species detections both inside and outside the permit
area is provided in Appendix J.

Table 18 shows the total number of detection records and the number of individuals detected for each
protected species during the program. The locations of these detections can be found in Figure 4.

Table 18: Detection records collected for each protected species visually detected during the survey

Total Number of Visual

Species Detection Records Total Number of Animals
Bottlenose dolphin 3 7
Short-finned pilot whale 1 10
Unidentified dolphin 2 7
Total protected species 6 24
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7.1.1 Detection and Distance Summaries

The most detected species was the bottlenose dolphin (three detections of seven estimated individuals),
followed by the short-finned pilot whale (one detections of ten estimated individuals). The number of
detection events, approximate number of animals observed, range and median group sizes, range of
distances from vessel at first detection, and detection rate for each species of marine mammal detected
over the course of the survey is provided in Table 19.

Short-finned pilot whale accounted for the largest mean group size, n = 10. At initial detection, the
distance of the short-finned pilot whale (100 m) was closer than the bottlenose dolphin.

Table 19: Detection summary of dolphins observed during the survey

Bottlenose Short-finned pilot Unidentified

Dolphins dolphin whale dolphin
# of Detection Records 3 1 2
Estimated # of individuals detected 7 10 7
Mean Group Size 23 10 3.5
Range of Group Sized 2-4 10 3-4
Mean Distance (m) at first detection 250 100 525
Range of Distances (m) at first detections 200 - 300 100 400 - 600
Detection rate 0.50 0.16 0.33

For the Langseth, 66% of the detections occurred when the source was not deployed, while 33%
occurred when the source was deployed and active. The difference between the closest point of
approach (CPA) of marine mammals to active sources, versus when the sources was not deployed, was
significant, with distances closer for detections when the source was not deployed (Table 20).

Table 20: Average CPA of protected species to seismic sources or vessel, while active and not deployed.

Species Detected Source Active Source Not Deployed
Number of Mean closest Number of Mean closest
. observed approach . observed approach
detections detections
to source (meters) to vessel (meters)
Bottlenose dolphin 0 0.0 3 223.0
Short-finned pilot whale 1 300.0 0 0.0
Unidentified dolphin 1 915.0 1 50.0
otal protected species 2 607.5 4 180.0

"There were no detections while the source was deployed but inactive
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7.2 Acoustic Detection Summary

There were no acoustic detections of marine mammals associated with the Sercel LDEO Survey. There
were no correlated visual and acoustic detections.

7.3 Protected species incident reporting

There were no observations of dead or injured protected species during the survey.
7.4 Summary of Mitigation Measures Implemented

7.4.1 Mitigation for sound exposure from survey equipment

Requisite mitigation actions for protected species detected during the survey were requested by
PSOs/PAM Operators and implemented by source operators. For the Langseth, there were no delays to
source activity for protected species detections, there were no voluntary turtle pauses implemented, and
there was one shutdown for delphinids, see Table 21. Mitigation actions were only utilized for visual
detections.

Table 21: Summary of mitigation actions implemented on the Langseth.

Dolphins Whales Sea Turtles All Species

Mitigation Action No. Mitigation No. Mitigation @ No. Mitigation No. Mitigation

Downtime Downtime Downtime Downtime
(hh.hh) (hh.hh) (hh.hh) (hh.hh)
Delay to initiation of source 0 00.00 0 00.00 0 00.00 0 00.00
Voluntary turtle pause - - - - 0 00.00 0 00.00
Shutdown of active source | 1 00.55 0 00.00 - - 1 00.55
All Mitigation Actions 1 00.55 0 00.00 0 00.00 1 00.55

7.4.2 Mitigation for strike avoidance.

Strike avoidance maneuvering on the Langseth was conducted one time during the survey and consisted
of keeping course. The strike avoidance maneuver undertaken is described in Table 22 and briefly
summarized below.

On February 20, 2023, at 00:31 UTC while the vessel was in transit, three bottlenose dolphins were
observed by splashes at 400 meters from starboard bow, at bearing of 30 degrees, and unknown
heading. Distance was estimated using the unaided eye. At 00:33 UTC the dolphins surfaced at 50
meters from starboard bow at a bearing of 30 degrees and heading of 225 degrees swimming towards
the vessel at a moderate pace. They dove and the detection ended at the same minute. The vessel was
on transit, the officer on watch was alerted of the animals and the vessel kept the course as a vessel
strike avoidance measure. The source was on deck and no mitigations actions were required.
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Table 22: Summary of protected species detections occurring inside the species/species group
specific separation distances

Detection . Number of CPA to Vessel Strike Avoidance
Date Species .
Number Animals (m) Maneuver
2023-02-20 4 Unidentified dolphin 3 50 Kept course
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Appendix A
BOEM Permit and NMFS
Biological Opinion
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e |Mr. Whitehe d: 1

You 1 ic tion eceived J nu ly 12, 2023, equet Fede | e mit to conduct geo hy ic 1

o ¢ ltion inthe k hown onthe ma ldcompdying the 1 ic tion. Coumbi Unive lity/

L- EOwi conductexcu iveo e tion fo CGG Se vice (US),Inc. The o oed og Imi
31teme eimictet I

A e mit de ign ted OCS Pe mit T23-001 i he eby g Inted to conduct geo hy ic lo e ltion on
the OCS inthe k nd marde de c ibed in the 1 ic tion ubject to the enc o ed Pe mit fo

Geo hy ic 1 Ex lo Ition fo Mine 1 Re ouce on the OCS nd Att chment A th t fo ow.
Fu the mo e, nycondition t tedinthe 1 ic beLette of Autho iz tioni ued by the N ltion 1
Maihe Fi he ie Se vice mu t lo be fo owed. Before starting acquisition, you are required
to notify BOEM of your survey start date. BOEM must also be advised of the end date
immediately upon survey completion. 1

Ou N ltion I Envi onment Poicy Act (NEPA) eview of the ubject ction 1 compete nd
eut in Finding of No Signific nt Im p dt (FONSI). Thi FONSIi conditioned on dhe ence

to the condition of 1 ov 1th t en u e envi onment lotection, con 1 tent envi onment
oicy, nd Ifety 1 equi ed by NEPA, 1 mended, ndi v lidony in of 1 1the condition
e met in Att chment A. 1

If you hve any quetion, pdle ¢l Goh S ku litk hon atl (504) 736-5731
(tn lon. ku lit k hon@boem.gov)o the Office of Re ou ce Ev lu tion, 1t Acqui ition nd
S eci P oject Unit t(504) 736-3231 (GGPe mit GOMR@boem.gov). 1

Since ey, 1 11

MATTHEW  152esme
WILSON 1 &2
Matthew G. Wi on 1

Region 1Su evio 1

Gu f of Mexico Office 1

Office of Re ou ce Ev lu tion 1

1

[ =
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ATTACHMENTA Fr ay 14,2023

r

Conditions of App oval r

1.

COMPLIANCE WITH BIOLOGICAL OPINION TERMS AND CONDITIONS AND REASONABLE AND
PRUDENT MEASURES: This app oval is condition d poncomplianc withth R asona 1 andP rd nt

Meag r s and impl m eating T rms and Conditions of th Biological Opinioniss rd yth National r

Main ish ri s S rvic on Ma ch 13, 2020, and th am exdm atriss rd on Ap il 26, 2021. This
incl d smitigation, pa tic la lyany app ndic sto T rms and Conditions applica 1 toth plan,asw il
as co d-k rpingand po tings ffici nt to allow BOEM and BSEE to comply with po tingand r
monito ing q i mats nd rth BiOp; and any additional poting qi d yBOEMo BSEE r
dvilop dasa s It of BiOp impl m extution. Th NM FSrBiological Opinion may rfo ndh r:
(https://www.fish i s.noaa.gov/ so rc /doc m aitf iological-opinion-f d rally- g lat d-oil-and- r
gas-p og am-activiti s-g If-m &ito). Th  App ndic s and potocols may b r fond hr:
(https://www.fish fi s.noaa.gov/ so rc /doc m ewtfapp ndic s- iological-opinion-f d rally- r

g lat d-oil-and-gas-p og am-g If-m &ito). Th am exdm entrp ovid d pdat sto App ndic sA,C r

and [ whichmay rfo ndh r: https:// posito y.li a y.noaa.gov/vi w/noaa/29355. r

NOTIFICATION OF INTENTION TO TRANSIT RICE’S WHALE AREA CONDITION OF APPROVAL
(COA):Op ratoso th i cognizd p r ntativ mwtmotifyth Br a of Oc an En rgy
Manag meitr(BOEM) o B r a of Saf ty and Envi onm eattl Enfo ¢ m eatr (BSEE) as
app op iat ofth i int ntiontot ansitth o ghth Rice’s (fo m ely Bryde’s in 2020 Biological
Opinion and s rs q rntam exdm ety whal a m (f om 100- to 400- m & riso aths f om 87.5°
Wto27.5°Nasd sci rinth species’ status review plus an additional 10 km around that
a m)(s rfig r dow)wh nthist ansit is associat d with ith ran initial plan/application o
as pa tof achang toan xisting plan/application wh n ith rv ¢s 1 o t and/o s Ppo t as
chang s. If proposing to transit through any portion of the Rice’s whale area, the BOEM
P rmit/Plan hold r shall s rmit th i notification to t ansit and conc r nc to f Ifil th

poting K i mats as stat d rlow to BOEM/BSEE (p ot ct dsp ci s@borm.gov and
p ot ct dsp ci s@bsrrgov). Inth cas of a post-app oval chang inv s 1 o t o chang
in a support base, your intention to transit through the Rice’s whale area should rmad y
contacting th  BOEM o BSEE Point of Contact fo th most K nt applica 1 p mit o
application. Pl as  radvis dthatchang stoth s ofas ppot as maytigg ra wis d
plan ( .g., 30 C R § 550.283), vis d application, o modifi d p mit (fo g ological and
g ophysical [G&G] activiti s). Yo will q1 dtofollowth qi matgd find low
as o iginally o tlin d (as B yd 's whal ) in th 2020 Biological Opinion and Ap il 2021
Am exdm antrto th Incid ntal Tak Stat m eatrand R vis d App ndic siss rd yth National
Main ish s S rvic (NMESy. Not th s conditions of app oval f toth sp ci s as
the Rice’s whale (Balaenoptera ricei). Until 2021, th sp ci s was known as B yd 's whal
(Balaenoptera edeni). r

1. V ks | operators and crews must maintain a vigilant watch for Rice’s whales and slow
down, stopth 1 v ¢s 1,0 alt co rs ,asapp op iat and ga dl ssofv &s 1siz ,toavoid
st iking any Rice’s whal . Vis alo s W rsmonito ingth 500 m v #s |st ik avoidanc
zon fo Rice’swhal scan r ith rthid-patyos w o ¢ wmantb k( .g., captain),

tc wmantb B wBponsi | fo ths dtismuwtr rpovid ds ffici nt t aining to
disting ish aq aticp ot ct dsp ci sto oad taxonomic g o ps, as w il as thos sp cific
spcisdtaill df th r row. Ifth sp ci s is indisting isha 1, th n op rato s sho 1d
assume it is a Rice’s whale and act accordingly (see below). r

r

r

r

r
r

r

r

r
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2. Iftra tt t

———_— t

tth t the R ce’ hale area (f ure below), opera ors mus no ify BOEM

and/or BSEE of heir plans prior o ransi and include wha por is used for mobiliza ion
and demobiliza ion and explain why he ransi is necessary. If an unavoidable emergency
ransi hrough his area occurs (i.e., safe y of he vessel or crew is in doub or he safe y of
life a sea is in ques ion), i mus be repor ed immedia ely af er he emergency is over and
mus include all required informa ion referenced herein. Af er comple ing ransi hrough
the R ce’ whale area, you mus prepare a repor of ransi describing he ime he vessel
en ered and depar ed he R ce’ whale area, any R ce’ whale sigh ings or in erac ions (e.g.,
vessel avoidance) ha occurred during ransi, and any o her marine mammal sigh ings or
in erac ions. Minimum repor ing informa ion is described below: t

1.
ii.
1il.

1v.

V.
Vii.
Viil.
iX.
Xi.
Xil.

Xiii.

t The plan, permi or o her BOEM or BSEE number used o iden ify he ac ivi y;
t Au oma ic Iden ifica ion Sys em (AIS), if available; t
t Time and da e vessel en ered and exi ed he R ce’ whale area; t

t Time, da e, wa er dep h, and loca ion (la i ude/longi ude) of he firs sigh ing of
he animal; t

t Name, ype, and call sign of he vessel in which he sigh ing occurred; t
t Species iden ifica ion (if known) or descrip ion of he animal involved; t
t Approxima e size of animal (if known); t

t Condi ion of he animal during he even and any observed injury / behavior (if
known); t

t Pho ographs or video foo age of he animal, if available; t
t General narra ive and imeline describing he even s ha ook place; t
t Time and da e vessel depar ed R ce” whale area; t

t Trackl e (e. .,tme, locato ,a d peed)ofve tel hle tth tRce’ hale

area; and t

t Environmen al condi ions, including Beaufor Sea S a e (BSS) and any o her
relevan wea her condi ions including cloud cover, fog, sun glare, and overall
visibiliy o he horizon. t

3. Upon conclusion of ransi, opera ors mus submi repor s o pro ec edspecies@boem.gov

and pro ec edspecies(@bsee.gov

tth t 24 hour oftra ttthrou h the R ce’ hale area.

The t tle of the ema 1 hould

clude “Tra t tthrou h R ce’ Whale Area.” t

4. All vessels, regardless of size, mus observe a 10-kno , year-round speed res ric ion in he

R ce’

hale area dur t dayl ht hour . The only excep ion o he 10-kno vessel speed

res ric ion would be when observing he speed res ric ion would cause he safe y of he
vessel or crew o be in doub or he safe y of lifea sea o be in ques ion. t

= = =+ = =+ =+ = =+
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Allvessels ws wn w wmw sepr wnds nceof500 wro wRice’swh les. If
a hale is observed but cannot be confirmed as a species other than a Rice’s hale, the
vessel oper or ws ss & h w s Rice’s hale and take appropriate action. w

All vessels 65 fee orgre wr ssoc vedwwol ndgs ¢ v y(e.g.,so rcevessels, ch se
vessels, s pply vessels) ws h ve f nc onng Aw w c¢Iden fc won Syse WAIS)
onbo rd ndoper mg Il e s sreq wed by he U.S. Co s Gwrd. If he US. Co s
G wrd does no req we AIS for he vessel, s srongly enco r ged. A w w, he
repor ng( sspec fedwwin hsCOA) ws befollowed nd ncl de r cklne(e.g., ov,
loc won, ndspeed)d w. w

No rns sper wsble nghw ordrnglowvsbl ycond vens (e.g., BSS 4 or
gre wr) excep for eewrgenc es ( .e., when hes fe y of he vessel or crew wo 1d o herw se
be ndo b or hes feyoflfe se s nqes on) w

If noper orwhleoper mgw win heRice’swh le re w
Exceeds he 10-kno vessel speed, w

Does not maintain a 500 m minimum separation distance from a Rice’s hale,
nd/or w

Cond cs rns drngngh wve ord rnglowvsbl ycond wens (e.g., BSS 4
or gre er), he oper or mw no fy BSEE adv BOEM by ew Ing
pro ec edspec es@bsee.gov nd pro ec edspec es@boe. wgov w i n 24 ho rs.
The no fc wvon ws berepored s sepr e ndds nc no fc von o he
transit report wth the title “Transit Deviation” in the subject line. The
no fc wvon ws provde de wedexpl n won s owhy he Tr ns Dev won
occ wed. w

9. Th s COA doesno reowveor ler heneed ocopwlyw w nyo her pplc blereg 1 ory

or leg 1 req weewn s w W respec o vessel oper wons, ncl dng s o wned n he
ended Append x C - G Wf of Mex co Vessel S r ke Avo d nce ndInj red/De d Aq wc
Pro ec ed Spec es Repor ng Pro ocols. w

Offi of Laarimg and Plans, Mapging and Automalion Secian | MAS202000234 | 23 March 2022
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3. SEISMICSt Et PEtATIN , MN ITt ING, AND EPt TING G tIDELINES: The applican will t
follow he guidance provided under Appendix A: Seismic Survey Mi iga ion and Pro ec ed Species t
Observer Pro ocols found in he Biological Opinion amendmen issued by he Naional Marine t
Fisheries Service on April 26, 2021. The guidance can be accessed on NOAA Fisheries in erne websi e t
a h ps:/reposi ory.library.noaa.gov/view/noaa/29356. t

4. MAINE T tASH AND DEB tIS AWA tENESS AND ELIMINATIN : The applican will follow he
guidance provided under Appendix B. Gulf of Mexico Marine Trash and Debris Awareness and
Elimina ion Survey Pro ocols found in he Biological Opinion issued by he Na ional Marine Fisheries t
Service on March 13, 2020. The guidance can be accessed on NOAA Fisheries in erne websiea t
h ps://www.fisheries.noaa.gov/resource/documen /appendices-biological-opinion-federally-  t
regula ed-oil-and-gas-program-gulf-mexico. t

5. tESSEL-ST tIKE A tI DANCE/ EPt TING: The applican will follow he pro ocols provided under
Appendix C. Gulf of Mexico Vessel S rike Avoidance and Injured/Dead Aqua ic Pro ec ed Species
Repor ing Pro ocols found in he Biological Opinion amendmen issued by he Na ional Marine
Fisheries Service on April 26, 2021. The guidance can be accessed on he NOAA Fisheries in erne si e
a h ps:/reposi ory.library.noaa.gov/view/noaa/29356. t

6. SEAT t TLE (ES tSCITATIN G tIDELINES: The applican will follow he guidance provided under
Appendix J. Sea Tur le Handling and Resusci a ion Guidelines found in he Biological Opinion issued
by he Na ional Marine Fisheries Service on March 13, 2020. The guidance can be accessed on he
NOAA Fisheries inerne sie a h ps://www.fisheries.noaa.gov/resource/documen /appendices-
biological-opinion-federally-regula ed-oil-and-gas-program-gulf-mexico. t

7. SLACK-LINE P tECAtTIN S CN DITIN Ft APPt AL: If opera ions require he use of flexible,
small diame er (< 2 inch) lines o suppor opera ions (wi h or wi hou divers), opera ors/con rac ors
mus reduce he slack in he lines, excep for human safe y considera ions, o preven acciden al
en anglemen of pro ec ed species (i.e. species pro ec ed under he Endangered Species Ac [ESA]
and/or Marine Mammal Pro ec ion Ac [MMPA)). This requiremen includes e her lines a ached o
remo ely opera ed equipmen . The requiremen s below mus be followed for any ac ivi ies en ailing
use of flexible, small diame er lines ha will no remain con inuously au, excep when complying
wi h hese requiremen s would pu he safe y of divers, crew, or he vessel a risk: t

e tOperaors mus uilize ensioning o6ols and/or o her appropriae procedures o reduce t
unnecessary looseness in he lines and/or po en ial looping; t
tThe lines mus remain au , as long as addi ional safe y risks are no crea ed by his ac ion; t
tA line ender mus be presen a all imes during dive opera ions and mus moni or he line(s) t

he en ire ime a diver is in he wa er; and t

e Should heline ender and/or diver become aware of an en anglemen of an individual pro ec ed t
species, he repor ing requiremen s described in he Reporting Requirements COA mus be t
followed as soon as safe y permi s. t

8. tEPt TING t EQUtEMENTS CN DITIN E APPt AL: Review of your proposed ac iviies
iden ified use of equipmen ha has he po en ial for en anglemen and/or en rapmen of pro ec ed
species (i.e. species pro ec ed under he Endangered Species Ac [ESA] and/or Marine Mammal
Pro ec ion Ac [MMPA]) ha could be presen during opera ions. In case of en rapmen , procedures
and measures for repor ing are dependen upon he siuaion a hand. These requirements replace
those specific to dead and injured species reporting in respective sections of Appendix A (insofar
as they relate to geophysical surveys) and Appendix C of the 2020 Biological pt inion on the
Bureau of ct ean Energy Management’s itl and Gas Program Activities in the Gulf of
Mexico. t

-
—

-t = = =

= =+ =+ =

- = =+

—- =+ = =+ = = = —

Incidents Requiring Immediate Reporting t

Cer ain scenarios or inciden s require immedia e repor ing o Federal agencies; hese are t
described below: t

Should any of he following occur a any ime, immediate reporting of he inciden is t
required af er personnel and/or diver safe y is ensured: t

e Enanglemen oren rapmen ofapro ec ed species (i.e., an animal is en angled inaline t
or canno or does no leave a moon pool of i s own voli ion). t
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o Injury r eceds ecies (e.g., he nimd kke rsinjured rleh rgic).Iner ci n,
rcnl wihequi men by r eceds ecies. k

e Any bserv in le herb ¢ se urlewihin mortk kl(reg rdless whe her
i kersinjured, r niner ci n wih equi men r en lnglemen/enr kmen is
bserved). k

I. Ass kn s ers fmel nd/ r diver s ley is ensured, re kr he inciden kN ki n I
Marike Fisheries Service (NMFS) by ¢ n lcing he kr ki e ex er k' 24-hr
res knse. I y ud n kreceive n immedi e res knse, y u mus & rying unil
cnl ismale. Any iled lkempslsh uldbed cumened. C n ¢ in rmaikn r
re kringis s K ws: k

Marine mammals: c n lc  Southeast Region's Marine Mammal
Stranding Hotline at 1-877-433-8299. k

b. Sea turtles: c n lc Brian Stacy, Veterinary Medical Officer at 352-283-
3370.1 un ble re chBrinS ky,c n Ic Lyndsey H kwell 301-310-
3061. This includes he immedi e re kring k any observation of a
leatherback sea turtle within a moon pool. k

c. Oher r eceds ecies(e.g,gin makry, cenicwhiei shr, rGul
surge n): ¢ n lc th&k ESA Section 7 biologist at 301-427-8413
(nmfs.psoreview@noah.gov) a knd re kr a kil incidens t k

ere kk nmf@n k .g v. k

d. Minimum re kr ingin krm ai kn is described bel w: k

i. Time, d le, wker de th, nd1 ¢ k n (I iude/l ngiude) k he irs k
disc very he nimd;kk

ii. Nkme, y e, ndc ltsign he vessel in which he even ccurred; k
iii. Equi men beinguilized 1ime  bserv k n; k

iv. S eciesideniic i n(i n wn) rdescri i n he nimdikv lved; k
v. Ak r xim aelsize nimd; k k

vi. Ckndii n k he nimd Huring he even nd ny bserved injury /
beh vi r; k

vii. Ph kgr ks rvide k ge he nimd, knlyi ble; nd k
viii. Gener In k ive nd imeline describing heevens h k k lce. k

2. A er he kr ri ecn lk(s)h ve been male k guid nce/ ssis nce s described in 1
b ve,y uma & I BSEE 985-722-7902 (24 h urs/d y) rquesi ns r ddii n 1guid nce
n rec very ssis nce needs (i s ill required) nd ¢ n inued m mik ring requiremens. Y u
ma kls ¢ nl hisnumberi y ud n kreceive imely res knse r m he kr ki e
cnlk(s)lisedinl. b ve. k

) Minimum ks -inciden re kr ing includes 1l in krm ai kn described b ve (under
l.di-viii)in ddiin he K wing: k

i. NMFSliis n rsr ndingh Kine h kw sc n lkced r ssis nce; k
1. Frmortk kIl bserv k ns riner ci ns: k

eSize ndlc kn kmoik k1 wihin vessel (e.g., hull d kr rn hull
d kr); k

= R =~ ~ R ~ =

~
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e Whether at rte r the moo pool were halted or ha ged upo r
ober ato ofthea mal;a d r

e Whether the a mal rema »  the pool at the t me of the report, or f ot, r
the t me/date the a mal wa la tob er ed. r

Repo ting of Obse vations of P otected Species within an Enclosed Moon Pool r

Ifaprote ted pec # ober edwth ra e rlo edmoo poola ddoe otdemo rtrate r
ay grofd tre ror juryora abltytolea ethemoo poolof t owr olto , r
mea ure de mbed th e to mu tbe followed (o ly a e wheretheydo ot r
jeopard ze huma afety). Although th rpart ular tuato may otrequre mmed ate r
a rtarea dreport ga de mbedu der Incidents Requi ing Immediate Repo ting r

( e@e abo e), aprote ted pe = ouldpote tallybe omed ore tedwthther r

urrou d /g a d may otbe abletolea ethee rlo ed moo pooloftherowr olto . r
I order for operato rrequr gu eofamoo poolto o t ue,the follow rgreport g r
mea ure mu t be followed: r

Within 24 hours of any observation, and daily after that fora lo ga a r

d rdual prote ted pe = remar wth ramoo pool(.e., ae wherea ESA r
1 ted pe © ha e teredamoo poolbute trapme tor juryha otbee ob er ed), r
the follow rg format o mu t be reported to BSEE (prote ted pe © @b ee.go ya d r
BOEM (prote ted pe = @boem.go ¥ r

1. Fora ralreport,all formato de mbedu derl.d.- » abo e houldbe rluded. r

2. For ub eque tdalyreport : r

a.

g.

Describe the animal’s status to include external body condition (e.g., note any r

jure or ot eable feature ), beha ror (e.g., float gat urfa e, ha rgf h,
d r g, letharg et .),a d mo eme t(e.g., ha the a mal left the moo poola d r
retur edo multpleo ra o 7?); r

~

De mpto of urre tmoo poolat rte, fthea mal the moo pool (e.g., r
dr 1l g, preparat o for demoblzato ,et.); r

De mpto of pla red at rte r the mmedate future related to e el r
mo eme tor deployme tofequpme t; r

A ry add t o al photograph or deo footage of the a mal, fpo rble; r

Guda rere e red a d followed from NMFS1la o or tra d rghotl ethatwa r
o tatedfora r ta re; r

Whethera t rte  the moo pool were halted or ha gedupo ob er ato of r
thea mal;a d r

Whether the a mal rema »  rthe pool at the t me of the report, or f ot, the r
t me/date thea mal wa la tob er ed. r

9. MILITARY WARNING AREA COORDINATION: Ourre rew d rate that the route to be take r

by boat

upport of your propo eda t rte are wth »rMil tary War rg Area W-228Ba d r

W-147D ( @ BOEM I ter et web e at http://www.boem.go /E r ro me tal- r
Steward h p/E » ro me tal-Stud e /Gulf-of-Mex 0-Reg o /MWA bou dar e -pdfia px fora r

map of the area ). You hall o ta tthe appropr ate d rdual mitary omma dheadquarter r
o rer rgthe o trolofele tromag et emi o ra du eofboat ea hofthearea before r
omme r gyouroperato r. r
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Reference: _yv: y  .boem.gov Environmen al-S ¢ wrds i Environmen al-S udies Gulf-of- y
Mexico-Region Mili ar -Con ac s- dfias x foralis of econacs. y

y
y mgw mgw
Additional Conditions of Approval: y
1. Man-made s ruc ure(s) suc as 1 eline(s)oro yer oenial azard(s)yma belocaedin vy
e ermi ed orkarea; erefore, rior o erforming o eraions a involve seafloor vy
dis urbance (e.g., coring), ake recau ions in accordance 1 Noice o Lesseesand vy

O wra ors No. 2008-G05, Sec ion VL.B, S allo yHazards Program (see e BOEM ebsie vy
a:_y: vy .boem.gov Regulaions No ices-To-Lessees 2008 08-g05.as x). y

2. If ouconduc aciviies a coulddisurb e seafloor in an Ordnance Dum ping Area (see y
e BOEM ebsiea:_ys: y .boem.gov Ordnance-Dum png- Areas forama ), y
exercise cau ion, since is area mig ycon ain old ordnance, including unex loded s ells y
and de y c arges, dum pedybefore 1970. In addi ion, e U.S. Air Force asreleased an y
unde erminable amoun of unex loded ordnance in Wa er Tes Areas 1 roug 5 (mos of y
e Eas ern Planning Area of e GOM). vy

3. If oudiscoveran sie,s ruc ure, or objec of o en ial arc aeological significance (i.e., y
canno be defini ivel iden ified as modern debris or refuse) yile conduc ing o era ions, y
e rovisions of 30 CFR 250.194(c) and NTL 2005-G07, (Arc aeological Resource y
Surve s and Re or s) require ou oimmediael al o eraions 1 in1,000fee of e y
area of discover andre or isdiscover o e Regional Su ervisor (RS) of e Office of y
Environmen (OE) 1 in48 ours. Ever reasonable effor mus be aken o reserve e vy
arc aeological resource from damageunil e RS of OE as old ou o yo roeci. vy

<

Comd y i e rovisions of NTL 2009-G39, Biologicall -Sensi ive Under a er Feaures vy
and Areas, effec ive Januar 27,2010, (see ¢ BOEM ebsie vy
a:_ys: y .boem.gov Regula ions No ices-To-Lessees 2009 09-G39.as x).If ou vy
conduc ac ivi ies near an iden ified biologicall sensiive o ogra yic fea ures(see e y
s ecificlis a _ys: y .boem.gov Environmen al-S e wrds i Environmen al- y
S udies Gulf-of-Mexico-Region o oblocks- dfias x),in e Live Bo om "Pinnacle Trend" y
Area, or Live Bo om "Lo yRelief" Area (see ¢ BOEM ebsie y
a _ys: y .boem.gov Environmen al-S e wrds i Environmen al-S udies Gulf-of- 'y
Mexico-Region o oma - dfias x forama ofall ree feaures), e follo yng measures y
ayl: vy
a. YEnsure oudono anc ororo yer isedisurb eseafloor 1 inl152meers vy
(500 feet) of a designated “No Activity Zone.” Information on the activities that y
dis urbed e seafloor 1 in 305 me ers (1,000 fee ) of e “No Acivi Zone” ofa vy
biologically sensitive topographic feature shall be submitted to BOEM (see “d” 'y
belo y) vy
b. yPono anc ororo yer isedisurb eseafloor 1 in30me ers (100 fee )of y
an iden ified innaclesoro yer ardbo oms a aveaver ical reliefofeig yfee 'y
or more. Informa ionon eaciviies a disurbed eseafloor i in6lmeers y
(200 feet) of pinnacles in the “Pinnacle Trend” Area shall be submitted to BOEM y
(see “d” below.) y
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c. IDonotanc o o ot L s dstubt Is afloo na any d ntf dlv bottom L
lo L I ff atu Is. Info matonont Lactvt st atdstub dt Ls afloo Ik n30 L
md Is(100f k) oflv bottomlo L 1 ffatu Is nt LL v Bottom“ ow Relief” L
Area shall be submitted to BOEM (see “d” below.) L

d. Wit In 90 cal nda days of compl tngactvt s,submt nfo maton fadng L
s afloo d stu banc sto BOEMNL O 1 ans Off c Data Acqustonand Sp cal L
PojctUnt(s Lpag Soft Is “Protective Measures” fo t Ladd Iss)a PDFmap L
andt appop at s ap flsto poduc t map,s o Ingt locaton oft L

s afloo dstubanc latv tot Is fatuls. L

5. Ifyouconductactvt s n at dpts300mea I[s(984f t)o g [at ,mak su Lt at L
youdonotanc o,us anc o ¢c ans, L, ops,o cabls,o0 ot L s dstubt L L
safloo It n76 mg¢ Is(250f It)ofany f atu Iso a last atcouldsuppotd Ip at L
sssl bnt ccommunt s.R f toNTL No.2009-G40,D Lp at C Lmosynt Itc L
Communt s, ff ctv Januay27,2010(s Lt IBOEM Ibst at: L

ttp:// L. _.bo m.gov/R gulat ons/Not ¢ s-To-L ks Is/2009/09-G40.aspx). Also, f to L
t BOEM Ibst fo GIS datalay Isofkno m3Ds smt at bottomanomal sat L
ttps:// L .bo m.gov/S Ism c-Wat -Bottom-Anomal s-Map-Gall y/. L

T Lfollo Ingf atu Lclass s av a E p obabltyofsuppotngs nstv sdsl bnt ¢ L
ogansmsands allb avod dunl ssvsual nsp ct onand p otog ap Ic dataconf man L
abs nc of g -dnstyd Ip lat bnt ccommunt s: L

Anomaly patc L fs(S allo [Wat ) L

Anomaly conf mal Ipatc L fs(S allo [Wat ) L

SLp anomaly postv s L

SLp anomaly postv s possbl ol L

SLp anomaly postv s conf malol L

SLp anomaly postv s conf malIgas L

SLp anomaly conf mel Ico als L

S Lp_anomaly conf mel lo gan sms L

9. SLp anomaly conf ma Lydat L

10. S Ip anomaly conf mal Ica bonat L

11. Anomaly C Itac ous L

12. Anomaly C Itac ous talus L

S I i

L

L
Wit In 90 cal nda days aft compl tngactvt st atdstub dt Ls afloo I nl152 L
md Is(500f It)of f atu Iso a last atcouldsuppot g -d nstyc Imosynt ltc L
communt s,submitot IBOEMNL O1 ans Off c Data AcqustonandSp cal L
Project Unit (see page 5 of these “Protective Measures” for the address) a PDF map and L
t appop at s ap flsto poduc t map,s o Ingt locatonoft s afloo L
dstubanc latv tot Is fatuls L

L

6. Comply It t Ip ovsonsof NTL 2009-G39, B olog cally-S nstv Und Lat L
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Featuresa E reas the Gul = Mexic ,e ective Ja uary 27,2010, (see the BO BM E

website at: http:/www.b_em.g v/Regulati IS/N Kices-T -Lessees/2009/09- G39.aspx).I E

y u isc vera y high-relie t p graphic eature with a relie greater tha eight (8) eet E

while ¢ E ucti g activities, rep rtthe isc veryt the BO BM New Orlea s O Hce E

Regi Rl Direct r. Makesurey u E Ka ch r E r therwise isturbsucha eature. E

Withi 90 cale Ear aysa ter c mpleti ga activity that isturbe theseal E withi 30 E

meters (100 eet) sucha eature, submitt the BO BM New Orlea s O Hce Data E

Acquisition and Special Project Unit (see page 5 of these “Protective Measures™ for the E

a Hess)amapatascale 11 ch=1,000 eetwith DGPS accuracy,sh wi gthel cati E E
thesea | K isturba ce relativet the eature. E

7. Be Eey uc E uctactivities thatc ul isturbtheseal K withi 254 meters (1,000 eet) E
a Texas arti icial ree site r arti icial ree permit area, withi 152 meters (500 eet) a E

L uisia aarti icial ree site r arti icial ree permitarea, rc ul isturbtheseal E E
withi a Ge eral Permit rea establishe by the States Texas, labama rFlria r E
the placeme t arti icial ree material, c Ract the appr priate State ree ma ageme t E
age cy. See the BO BM websites at: http://www.b em.g v/ Bvir Hne tal- E
Stewar ship/ Bvir me tal-Stu ies/Gul - EMexic -Regi Fartree map.aspx Eamap E
a Ehttp:/www.b em.g v/ Bvir Hne tal- Stewar ship/ Bir Hne tal-Stu ies/Gul - E E
Mexic -Regi FHartree ¢ Hacts-p Easpx EState ¢ Bacts. E

8. I y uc E uctactivities withi theb u FEaries the FI wer Gar ¢ s Nati Bl Mari e E
Sa ctuary (F1 wer Gar e s Ba ksa EStets EBa k), exercise cauti Et e surethatsuch E
activities E Ke Fa gera y therusers the Sa ctuary. See the BO BM website at: E
http://www.b em.g v/ Bir Hne tal-Stewar ship/ Bvir Hne tal- Stu ies/Gul - E E
Mexic -Regi HFFGNMSmap-p Easpx Emap. E iti Rlly, activitiesi v lve m oviEg the E
marker bu ys at the Sa ctuary, ¢ Bact Mr. G. P. Schmahl, the curre t Sa ctuary Ma ager, E

ri structi B. See the BO BM website at: http:/www.b em.g v/ Bir Hne tal- E

Stewar ship/ Bvir Hne tal-Stu ies/Gul - EMexic -Regi EFGNMSc Hacts-p Easpx E E
Mr. Schmahl’s contact information. See the BO BM website at: E
http://www.b em.g v/ Bir Hne tal-Stewar ship/ Bvir Hne tal- Stu ies/Gul - E E
Mexic -Regi FFGNMSbu ys-p Easpx for the locations of the Flower Gardens’ marker E
bu ys. E

9. I y urpr p se activitieswilli v Iveusi gb ats r map rtl cate s uth the E
Suwa Eee Rivermaithi FI ri a, make sure thaty ua heret the H wi gma atee E
pr tecti Epla : E

E
E
a. Evisey urpers Eel thep #ibility theprese ce ma ateesi thei la E E
a Ec astal waters FIl ri ai the aster Gul Mexic . E
E

b. Evisey urpers E el that there are civila Ecrimi al pe alties rharmi g, E
harassi g, rkilli gma atees, which are pr tecte u Eerthe Ea gere Species E
ct, the Mari e Mammal Pr tecti E ct,a Ethe Fl ri a Ma atee Sa ctuary ct E
1978. E
c. Evisey urvessel perat rst (1)usethe déper shipcha EFlst the maximum E
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extent poss ke 2)avo dco ks ons w th manatees and to stay w th nthe ex stng k
channe s and 3)o eya speed restr ct ons and trave at “no wa e/idle” speeds at k
a tmes wh e operat ng nsha ow water or n channe s where the draft of the k
vesse prov des ess than four 4) feet of c earance. Areas of manatee k
concentrat ons have den dent fed and speed mts gns have denerected n k
accordance w th Federa , State, and oca regu at ons.) k
d. Wh e vesse s are erthed n port, adv se your vesse operators to use fenders k
etwden the dock and the vesse and/or etwden adjacent vesse s erthed s de- y- k
s de. Make sure that the fenders have a m h mum c earance of three feet when k
compressed etwden the dock and the vesse  k
e. Ensure that your vesse operators keep ogs deta kng any s ght ng of, co ks onw th, k
damage to, or death of manatees that occur wh e you conduct an anc lary act vty. k
If a m shap nvo v ng a manatee shou d occur, make sure that the vesse operator k
immediately calls the “Manatee Hotline” ((8&8) 404-3922), and the U.S. F shand k
Wi dkfe Serv ce, Jacksonv ke F e d Off ce 904) 232-2580) for north F or daor k
the U.S. F sh and Wi dkfe Serv ce, Vero Beach Ecosystem Off ce k72) 562-3909) k
for South F orda. k
f. Withkn 60 ca endar days after comp et ng the act v ty, su mt a report summar zng k
a manatee nc dents and s ght ngs to the F or da Mar ne Research Inst tute, k
F or da F sh and Wi dkfe Conservat on Commiskon, 100 E ghth Avenue SE, St.  k
Peters urg, FL 33701-5095 and to the U.S. F sh and Wi dkfe Serv ce, 6620 k
Southpo nt Dr ve South, Su te 310, Jacksonv ke, FL 32216-0958, for north F or da, k
or to the U.S. F sh and Wi dkfe Serv ce, 1339 20th Street, Vero Beach, F or da k
32960-3559, for south F or da. k
10. The Magnuson-Stevens F sher es Conservat on and Management Act see 50 CFR  k
600.725) proh kts the use of exp os ves to take reef f sh n the Exc us ve Econom ¢ Zone. k
Therefore, fyouract vtes nvo ve the use of exp os ves, and the exp os onsresut n  k
stunned or k ked f sh, do not take such f sh on oard your vesse s. If youdo, youcoud e k
charged y the Nat ona Ocean c and Atmospher ¢ Adm n strat on F sher es Serv ce k
NOAA F sher es Serv ce) w th a v o at on of the aforement oned Act. If you have any k
quest ons, contact NOAA F sher es Serv ce, Off ce for Law Enforcement, Southeast k
D vson,at 727) 824-5344. k

11. When operat ons extend south of approx mate y 26 degrees north at tude nthe Western k
Gu f of Mex co or 24 degrees to 25 degrees north at tude n the Eastern Gu fof Mex co  k
the 200-naut ca mie prov s ona mar t me a so ca ed the Exc us ve Econom t Zone k
Conservat on Zone L m t), not fy the Department of State: Ms. Ro erta Barnes, Rdom k
2665, OES/OPA, Department of State, D rector, Off ce of Ocean and Po ar Affars, k
Wash ngton, D.C., 20520, at 202) 647-0240 or arnesrm(@state.gov. k

~ o~

12. As part of the requ rements of 30 CFR 551.6 a), fany operat on under th s Permtand k
Agreement sto e conducted na eased area, the Perm ttek sha takea necessary k
precaut ons to avo d nterference w th operat ons on the ease and damage of ex stng k
structures and fac K es. The essee or operator) of the eased areaw k enotfed, n k
wr t ng, efore the Perm ttek enters the eased area, or commences operat ons, and a copy k
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of the notifi d¢ion 1 e sent to the Region gSupervisor exe uting this Permit q
Agreement. q

13. () Soidor i uid exp osives sh qnot e used, ex ept pursu ntto ritten uthoriz tion q
from the Region gSupervisor. Re uests of the use of su h exp osives must ein riting, q
giving the size of h rgesto eused,thedepth t hi hthey reto edeton ted, ndthe q
spe ifi pre qution ry methods proposed for the prote tion of fish, oysters, shrimp, nd q
other n tur resour es. The use of exp osives represents m g gffe tsitu tion under q
Se tion 7 of the End ngered Spe ies A ¢ of 1973, s mended. q

q
( ) The fo o gngprovisions remaleq ppi q ¢ hen geophysi qexp or tiononthe q
Outer Continent She f using exp osives is pproved: q
q
i. Eqhexposive hrge 1 eperm aenty identified ymakqgssotht q
unexp oded h rges m a ge positive y tr @d to the Permittee nd to the spe ifi ¢
fie d p rty of the Permittee responsi e for the exp osive h rge q
ii. Thep qing of exp osive h rges on the se f oor is prohi ited. No exp osive q
h rges sh q e deton ted ne rer to the se f oorth n five (5) feet (1.52 meters). q
iii. Noexp osivesh q edis h rged ithin 1,00 feet (304.8 meters) of ny o tnot q
invo ved in the survey. q
q

14. Any serious qident, person ginjury, or oss of property sh q e immedi te y reportedto q
the Region qSupervisor of Resour e Ev @1 tion. q

15. A gpipes, uoys, nd other m akqrs used in onne tion ithseismi orksh q epropery q
f gged nd ighted qording to the n vig tion ru es of the U.S. Corps of Engineers nd q
the U.S. Co stGu rd. q
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Attachment 1

UNITED STATES
DEPARTMENT OF THE INTERIOR
BUREAU OF OCEAN ENERGY MANAGEMENT

Gulf of Mexico Region

APPLICATION FOR PERMIT TO CONDUCT GEOLOGICAL OR
GEOPHYSICAL EXPLORATION FOR MINERAL RESOURCES OR
SCIENTIFIC RESEARCH ON THE OUTER CONTINENTAL SHELF

(Section 11, Outer Continental Shelf Lands Act of August 7, 1953, as amended on September 18,
1978, by Public Law 95-372, 92 Statute 629, 43 U.S.C. 1340; and 30 CFR Parts 551 and 251)

CGG
Name of Applicant

10300 Town Park Drive
Number and Street

Houston, TX 77072
City, State, and Zip Code

Application is made for the following activity: (check one)

Geological exploration for mineral resources
Geological scientific research

\/ Geophysical exploration for mineral resources
Geophysical scientific research

Submit: Original plus three copies, totaling four copies, which include one copy of the original,
one digital copy, and one public copy (all with original signatures).

To be completed by BOEM

Permit Number: T23-001 Date: 12-January-2023

Form BOEM-0327 (January 2021) Page 5 of 11
Previous Editions are Obsolete.
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A. General Information

1. The activity will be conducted by:

Columbia University/L-DEO
Service Company Name

For

Jesus Gaytan
Contact Name

61 Rt. 9OW
Address

Palisades, NY 10964
City, State, Zip

+1-845-365-8367
Telephone/FAX Numbers

jeaytan@ldeo.columbia.edu
E-Mail Address

CGG

Purchaser(s) of the Data

Michael Whitehead

Contact Name

10300 Town Park Drive

Address

Houston, TX 77072

City, State, Zip

(832)351-1603

Telephone/FAX Numbers

michael.whitehead@cgg.com

E-Mail Address

2. The purpose of the activity is:
_\/ Mineral exploration
Scientific research

3. Describe your proposed survey activities (i.e., vessel use, benthic impacts, acoustic sources, etc.)
and describe the environmental effects of the proposed activity, including potential adverse
effects on marine life. Describe what steps are planned to minimize these adverse effects
(mitigation measures). For example: 1) Potential Effect: Excessive sound level
Mitigation; Soft Start, Protected Species Observers (PSO's), mammal exclusion zone or
2) Potential Effect: Bottom disturbance; Mitigation: ROV deployment/retrieval of bottom
nodes) (use continuation sheets as necessary or provide a separate attachment. Label as
BOEM-0327 Section A General Information.):

Please see CONFIDENTIAL attachment.

4. The expected commencement date is: FEBRUARY 20, 2023

The expected completion date is: NOVEMBER 30, 2023

5. The name of the individual(s) in charge of the field operation
is:

Michael Whitehead

May be contacted at:

Telephone (Local): (832)351-1603 (Marine): +12813824634

E mail Address: michael.whitehead@cgg.com

6. The vessel(s) to be used in the operation is (are):

Form BOEM-0327 (January 2021)
Previous Editions are Obsolete.

Page 6 of 11
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Vessel Name (s) Vessel Model | Registry Number(s) Radio Call Sign(s) | Registered Owner(s)

Dual Purpose
Marcus Langseth | (Receiver/So | IMO 9010137 WDC6698 National Science Foundation
urce)

7. Port from which the vessel(s) will operate is:

Galveston, TX;

8 Briefly describe the navigation system (vessel navigation only):

Differential Global Positioning System (DGPS);

B. Complete for Geological Exploration for Mineral
Resources or Geological Scientific Research

1. The type of operation(s) to be employed is: (check one)

a. Deep stratigraphic test, or
b. Shallow stratigraphic test with proposed total depth of ft, or
c. Other:

2. Attach a page-size plat showing: 1) The generalized proposed location for each test,
where appropriate, a polygon enclosing the test sites may be used; 2) BOEM
protraction areas, coastline, point of reference, OCS boundary/3-mile limit; 3)
Distance and direction from a point of reference to area of Activity; and 4) Label as
"Public Information".

C. Complete for Geophysical Exploration for Mineral
Resources or Geophysical Scientific Research

1. The proposed operation: Mineral Exploration
a.Acquisition method (OBN, OBC, Streamer):
Streamer;
b.Type of acquisition: (High Resolution Seismic, 2D Seismic, 3D Seismic, gravity,
magnetic, CSEM, etc.)
3D Seismic;

2. Attach a page-size plat showing:
a. The generalized proposed location of the activity with a representative polygon;

b. BOEM protraction areas, coastline, point of reference, OCS boundary/3- mile limit;
c. Distance and direction from a point of reference to area of activity;

d. Label as "Public Information"; and
e. Submit relevant shape files needed to recreate the map as part of the required
digital copy.
3. List all energy source types to be used in the operation(s): (Air gun, air gun array(s), sub-bottom
profiler, sparker, towed dipole, side scan sonar, etc.).
Air Gun Array(s);
Echosounder:;
4. Explosive charges will not be used. If applicable, indicate the type of Explosive and
maximum charge size (in pounds) to be used:

Type: Pounds: Equivalent Pounds of TNT:

Form BOEM-0327 (January 2021) Page 7 of 11
Previous Editions are Obsolete.
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D. Proprietary Information Attachments

Use the appropriate form on page 9 for a "geological" permit application or the form on page 11 for
a "geophysical" permit application. You must submit a separate Form BOEM-0327 to apply for each
geological or geophysical permit.

E. Certification

I hereby certify that foregoing and attached information are true and correct.

Print Name: Michael Whitehead

SIGNED: Wechaed  USfidakead DATE: 12 January 2023

TITLE: Manager
COMPANY NAME: CGG

TO BE COMPLETED BY BOEM

Permit No. T23-001 O Assignedby  Ta a O Sakul itak h O Date _12-Ja ua y-2023 O
of BOEM

This application is hereby:
a. X0 Accepted

b. Returned for reasons in the attached
MATTHEW 3@ oo
SIGNED WILSON O 755 %600 o TITLE Regional Supervisor pate 1/19/23 O
Form BOEM-0327 (January 2021) Page 8 of 11

Previous Editions are Obsolete.
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Section D Proprietary Information
Attachment
Required for an Application for Geophysical Permit

Please provide the information in an attached document labeled BOEM-0327 Section D
Proprietary Information Attachment.

1. Attach detailed narrative and description of the energy source(s) and receiving array.

2. Attach a map view diagram/schematic that illustrates vessel(s)
source and receiver(s) configuration. Label each vessel indicating its
function and include the dimensions of streamer(s), tow fish, etc.
Indicate the number of chase and alternate vessels to be used.

3. List each energy source to be used (e.g., airgun, airgun array(s), sparker,
towed dipole, side scan sonar, sub bottom profiler, etc.). Indicate the source'
s manufacturer, model, Source Level (SL) in dB re 1pPa @1m in water
(RMS) and if applicable, Source Level (SL) in dB re 1pPa @1m in water
(Peak to Peak) and ping rate. If the manufacturer does not provide a peak to
peak level (many side scan sonars, etc.), please enter N/A. Additionally,
provide the operational frequency ranges.

fourf((aSL) Source Level
eve SL)indBre ,
. Array or in dB re (1MF’)8@1m in [Frequency Ping
nergy Manuf Airgun Size | 1uPa@1m (Hz, kHz Duration | p;
Source anufacturer Model gL M water (Peak Ping Rate
; range) / Cycle
(cu.in.) in water to Peak)
(RMS)
Ar Gun- g oy LLXT 1900/1650cuin 230 256 2-200 ~8seconds [NA
Array(s)
max 1
Echosounder|Krongsberg [EM122 NA NA NA 12kHz
second
For air guns/air gun arrays (excludes multibeam bathymetry, high frequency subbottom profilers, and
side scan sonar systems), provide the maximum distance from the sound source to the 190, 180, and
160 dB in RMS dB levels: (Required for Alaska region, GOM region only requires this information
for surveys in the GOM that will use simsource during acquisition; Not required for Atlantic permits).
dB level Maximum Distance from Source
190 dB
180 dB
160 dB
Form BOEM-0327 (January 2021) Page 9 of 11

Previous Editions are Obsolete.
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4. State the shot frequency of the source array(s) as shots per minute or shots per linear mile

(statute):
8 shots per minute

5. List the towing depth (ft/m) of the source array(s):
29.5 ft (9 m)

6. If applicable, list the towing depth (ft/m) of the receiver(s):

7. CSEM, OBN, Magnetotelluric, and OBC surveys: Describe the receiver deployment and retrieval
procedures. Indicate the number and spacing of any ocean bottom receivers, cables, and anchors.
If anchors will not be retrieved, provide their physical composition and rate of decomposition.

NA. There are receivers of type " Not Applicable". The receiver sea floor duration is days.

8. List the navigation/positioning system or method used to position shotpoint locations and/or ocean

bottom receivers:
Ion Orca Navigation Software

9. Proposed areal extent (in OCS blocks) for 3D surveys or total number of statute line miles for 2D

surveys:
21 OCS blocks

10. Provide the company identification name of the proposed survey (e.g., Deep Six Survey) and list all
proposed initial and final processed data sets that will result from survey acquisition.

East Breaks Streamer. Navigation merges dataset.

11. State the estimated date (month and year) on which initial and final processing will be available for all
proposed processed data sets:
DECEMBER , 2023

12. Attach map(s), plat(s), and chart(s) (preferably at a scale of 1:250,000) and an electronic version of
same showing latitude and longitude, scale, specific protraction areas, OCS boundary/3-mile limit,
block numbers. The map, plat or chart should be submitted at a sufficient size and scale to make out
all details of the activities shown. The map should be labeled \"UProprietary.U\" For 2D data
acquisition provide specific track lines with line identifications with the total number of line miles
proposed or a representative polygon and total number of blocks for 3D surveys. Along with the
hardcopy map, submit on CD or flashdrive (subject to security screening), the necessary ArcGIS
shape files to reproduce the map for 2D track lines including individual line names in the attribute
table. For 3D surveys provide a representative polygon as an ArcGIS shape file. You must provide a
shapefile data set of the latitude/longitude location for all track lines, shot lines, and node
placements. This can be submitted at a later time but must be received before activities can take
place.

Form BOEM-0327 (January 2021) Page 10 of 11
Previous Editions are Obsolete.
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CGG/Sercel Proprietary Test Plan.
Please treat as CONFIDENTIAL.
DO NOT POST

The tests objectives:

A first part of the test 1-2 days will be a dual streamers tests only, without any source, for noise
records in square boxes at various speed and 2 different streamer depths: 7 and 12m.

The second part of the test is a mini 3D composed by 2 swaths of 3 lines of 20km with a SPI of
25m. This part should take a maximum of 2-3 days.

The acquired data will be used to compare streamers performances for R&D purposes. They
will be no commercial use of the acquired geophysical data.

The port of mobilization and demobilisation is Galveston, the test area could be by 300-1000m
depth but with flat bottom.

To minimize any potential environmental effects on marine life:
1) Al NTL’s will be followed
2) PAM and PSQO’s will be employed
3) Soft start requirements will be followed
4) Mammal exclusion zone will be followed

No adverse effects on marine life are expected.

Confidential - Internal



UUN D& LE Gundalf nd dln nr p nt: 11:17:02, 2022-D rc-21 n

GUN DEsion AnD Linean s, Versio 1 C8.3e/2022-Dec-08; Epoch: 2022-Dec-08; julie .large@sercel.comn

Full armray report with directivity n

This report is copyright Oakwood Computing Associates Ltd. 2002-. The report is automatically n
generated using GUNDALF and it may be freely distributed provided it retains all copyright notices n
and is kept as a whole. n

Client n
Spinnaker SERCEL Test n
Technical Overviewn

The following report was compiled using the Gundalf source array modelling program. n

Gundalf has been calibrated for all modern airgun types including the latest environmental e300 and n
e500 sources, long-life guns, G guns, and sleeve guns both singly and in clusters. Gundalf users can n
access calibration information directly within the product in a variety of environments. Gundalf n
calibration is revisited periodically whenever new data becomes available. The current calibration n
epoch is given in the header of this report. For more information n

From 2022 it can optionally model a growing number of alternative types, including some sparkers, n
boomers and marine vibrators. n

Array Summary n

The following table includes error bounds for the primary characteristics of the source signature n
where relevant: peak to peak, primary to bubble and bubble period. Error bounds for airguns are n
derived during calibration where possible, a time-consuming process involving optimally matching n
the model to many near- and far-field measurements of different quality, bandwidth and provenance, n
for both single and clustered airguns. Error bounds are not normally available for other source types n
modelled by Gundalf. For more on this, see the Modelling Notes at the end of this report and also the n
online help for calibration in Gundalf itself. n

Note that it is important to state the conditions under which the RMS is computed since it depends n
directly on the length of the window used. Here an energy criterion determines the length when less n
than the full window must be used, specified as a precentage of the energy in the full window as is n
the case with drop-out computations. The energy window used is indicated in the table. n

Note also that some of these parameters, most obviously the peak measurements will depend on the n
maximum model bandwidth, which is shown for reference. In addition some parameters for example n
those associated with bubbles are difficult to define for some source types n
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Where given, t e error bounds s own in t e table represent 95% cdnfidence intervals for t e Gundalf h

model against its calibration data. h

Number of guns

9 (1650.00 cu.in., 27.04 litres) h

Peak to peak in bar-m. h

59.8 +/- 3.0 ( 5.98 +/- 0.3 MPa, 256 dB re h
1muPa. at Im.) h

Zero to peak in bar-m. h

29.0 ( 2.90 MPa, 249 dB re 1ImuPa. at 1m.)

RMS pressure in bar-m. (full window) h

h
3.19 ( 0.319 MPa, 230 dB re 1ImuPa. at 1m.) h

Primary to bubble (peak to peak) h

17.5+/-3.5h

Bubble period (s.) h

0.083 +/- 0.027 h

Maximum spectral ripple (dB) h

9(10-70Hz.) h

Maximum spectral value (dB) h

210 (10 - 70 Hz.)

Average spectral value (dB) h

h
208 (10-70 Hz.) h

Total acoustic energy (Joules) h 99148.0 h
Total acoustic efficiency (%) h 26.6 h
Maximum nmfodel bandwidt HHz) h 0-1024 h
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Array geometry n

The following table lists all the guns modelled in the array along with their characteristics. Please n
note the following:- n

n

e The peak to peak varies only as the cube root of the volume for the same gun type so that n
even small guns contribute significantly. This is particularly relevant to drop-out analysis. n

e The peak to peak can also be depressed due to clustering effects as reported long ago by n
Strandenes and Vaage (1992), "Signatures from clustered airguns", First Break, 10(8). n

Gun n| Press. [Volume|n Gun n X n yn zn | Delaynn Sub- riPeak to|n Max. 1
number|n(psi) 1 (cu.in) [h Typen (m.) nf (m.) | (m.) n| (s.) n| arrayn peakn bub. r
number|contrib.| n rad n

(percen|n (m.) n

t) n

1n 2000 n 360 n|1500LL| -8.310 | -0.500| 9.000 | 0.0000|n 1n 12.9n 0.6 n
2n 2000 n] 360 n|1500LL| -8.310 | 0.500| 9.000 | 0.0000|n 1n 13.0n 0.6 n
3n 2000 n] 40 n |1900LLX| -5.030 | 0.000| 9.000| 0.0000n 1n 8.0 n 0.2 n
4n 2000 n|] 180 |1900LLX| -2.600 | 0.000| 9.000 | 0.0000|n 1n 12.6n 0.4 n
5n 2000 n] 90 n |1900LLX| 0.000 ] 0.000| 9.000] 0.0000In 1n 10.6 n 0.3n
6n 2000 n] 120 |1900LLX| 2.740] 0.000 | 9.000] 0.0000|n 1n 11.5n 0.4n
7n 2000 n] 60n |1900LLX| 5.090| 0.000| 9.000] 0.0000In 1n 9.2n 0.3n
8n 2000 n] 220 n|1500LL| 8.210 ] -0.500 | 9.000 | 0.0000|n 1n 11.1n 0.5n
9n 2000 n] 220 n|1500LL| 8.210] 0.500| 9.000 | 0.0000|n 1n 11.2 n 0.5n
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GUN DESIGN AND LINEAR FILTERING

Array plan and side views n
The plan and side views appear below. These are annotated for gun type (colour of floating text n

indicating volume in cuin. for airguns), gun active status (fill colour) and also gun number, matching n
the table above. The side view is a view from the port side towards the starboard side and shares the n

same x-axis as the plan view. This is annotated identically to the plan view. n

=Boat: Starboard
-2.5+ 360 220
dan 180 80 120 &0
360 22[] GunType
— & 1500LL
1 s B g 1900LLX
> T EL B @ T -
: I|' '. “ GunStatus
I|I lll'ul y D Active
fe oA o
25- CoP CoG CoE
10 5 g 5 10
X
=Boat; surface
C?P CoG CtI:IE
| f
2.5+ | ' f
| |'I GunType
| | 3 1500LL
| Il' 3 1900LLx
" sp | [
| / GunStatus
360 R e a0 B
- 360 40 180 | I||'§'L' ] 120 60 220
| {
I
= =] ' 0 = =]
10



/B Gundalf nd dln nr p nt: 11:17:02, 2022-D rc-21 n
&‘I\HIN\IT%/JT’[."\r Versio : C8.3e/2022-Dec-08; Epoch: 2022-Dec-08; julie .large@sercel.comn

Array centres n

In the plan and side views of the array above, the array geometric centre (CoG), the centre of n
pressure (CoP) and the centre of energy (CoE) are shown. They are defined as follows:- n

n

e The array geometric centre is defined to be the arithmetic mean of the x,y,z positions for n
each gun (non-active guns are ignored). n

e The centre of pressure is defined to be the array centre when each active gun position is n
weighted by its contribution to the overall peak to peak pressure value. n

e The centre of energy is computed by weighting the coordinates by the self-energy of the n

active gun at that position. In an interacting array this may be a long way from the centre of n

pressure as some guns may absorb energy giving a negative self-energy. n

Depending on how first breaks are calculated, these can be used for first break analysis. n

Spare guns are shown as blue rectangles whilst live guns are shown as green rectangles. n

Note that Gundalf by default uses the deepest gun to define time zero for the vertical far-field and it n

uses the nearest gun to the observation point to define time zero if an observation point is specified.

This means that if one gun is accidentally run deep, this will cause the bulk of the signature to n
appear to be delayed. It is still a matter of debate how an airgun array should be timed. There are n
several candidates as defined above but it is not currently clear which if any is appropriate in n
complex scenarios such as Ocean Bottom Deployment. Positions are shown as (x,y,z). n

CoG coordinates (m.) n CoP coordinates (m.) n CoE coordinates (m.) n

(-0.00, 0.00, 9.00) n (-0.27, 0.00,9.00) n (0.91, 0.00,9.00) n

n
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Array directivity n

The following tables show the inline and crossline directivity of the array. These are scaled as db. n
relative to 1 microPa. per Hz. at 1m.The inline directivity is annotated to indicate the boat direction n
and the crossline directivity is annotated with 'Port' to show the correct crossline orientation. n

Angle-frequency formn
=- BOAT: Inline directivity

200

o
dB. rel. ImicroPa/Hz at 1m.

210
200
190
180
170
160
150
140
130
120
110
100

Frequency (Hz.)

B

50

0 0 0 10 I 40 S0 B 70 80

Dip (degrees)

81 70 -B0 S0 -40 -0 0

Gundalf C&.3e
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PORT: Crossline directivity

i
dB. rel. ImicroPa/Hz at 1m.

210
200
190
180
170
160
150
140
130
120
110
100

Frequency (Hz.)

8

50

40 30 20 0 0 10 20 30

Dip (degrees)

GundalfC&.3e
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Angle-amplitude formn

The following tables show the inline and crossline directivity of the array in (dip angle, amplitude) n
form. The computed signature (or under option the amplitude spectrum) for each angle is shown in n
colour varying form for each angle computed with a legend to indicate which is which. The vertical n
scale indicates the type of plot, time or frequency. Both types of plot are individually scaled and n

plotted with the same units as the corresponding plots in the Signature Characteristics section. n
Inline directivity n

Dip  -10
20~
-20-
Dip -5
20-
Dip O
- |
1
E 20- || —Dip -10
m |
o 1 Dip -5
u — — Dip ©
é || —Dip 5
)
E-.:[.. I —Dip 10
= {
Dip 5
20 r'l
1
Ik T i e = —
| f
2 iI,'
Dip 10
I
0 {4 — = = =
1
-20+=
o o1 0.2 3 4 5

Time (s)
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GUN DESIGN AND LINEAR FILTERING

Crossline directivity n

Arnplitude (barm)

20~

20~

20-

-20=

20-

20~

-20-

20~

-20=

0.1
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—Dip 5
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Array directivity n

The following tables show the azimuthal directivity (i.e. plan view) theta-phi plots, at four user- n
specified frequencies. The dip, theta is the angle to the vertical so a value of zero corresponds to n
vertically down, (the centre of the plot). The azimuthal angle phi is measured relative to the positive n
X axis so the boat direction corresponds to a value of phi of 180 degrees as shown by the red arrow. n
The plots are scaled as dB. relative to 1 muPa. per Hz. at Im. n

Dip-azimuthal formn

Dipfazimuthal directivity: 30 Hz.

dB. rel. ImicroPa/Hz at 1m.

Starboard

oooOoooooOooO0O0

1~ 00 LD =t = e et i I
D00 OO M LS UNch ~Joo oo

Heading 0

GundalfC8.3e
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Dipfazimuthal directivity: 60 Hz.

dB. rel. ImicroPa/Hz at 1m.

Starboard

CoOOOOOOOOO0
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Dipfazimuthal directivity: 90 Hz.

dB. rel. ImicroPa/Hz at 1m.

Starboard
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Dipfazimuthal directivity: 120 Hz.

dB. rel. ImicroPa/Hz at 1m.

Starboard
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Acoustic energy characteristics n

The following table lists the individual gun contributions to the acoustic energy field in joules. A n
negative value means the gun is actually absorbing energy. This is very common in interacting n
arrays. It does not however mean that the gun is damaging the array performance. Rather it is n
acting as a catalyst to allow the other guns to perform more efficiently. The total acoustic energy n
gives the true performance of the array as a whole. See Laws, Parkes and Hatton (1988) Energy- n
interaction: The long-range interaction of seismic sources, Geophysical Prospecting (36), p333-348 n
and 38(1) 1990 p.104 for more details. Note that internal energy is not included in the data below. n
The true acoustic efficiency of airgun arrays was typically less than 5 percent of the total initial n
energy until gun clustering became common and the efficiency is now often above 25 percent. n

Overall acoustic energy contribution n

Total acoustic energy|n Acoustic energy n [Total potential energy|nPercentage of total n
output (j.) n output due to energy-| mvailable in amray(j.) h potential energy n
interaction (j.) n appearing as acoustic|n
energy n
99148.0 n 18787.3 n 373198.3 n 26.6 n

Individual acoustic energy contributions n

Volume (cuin) n x (m.) n y (m.) n z(m.) n Acoustic energy n

contribution (j.) p
360.0 n -8.31n -0.50 n 9.00 n 1104.4 n
360.0 n -8.31 n 0.50 n 9.00 n 1384.1 n
40.0 n -5.03 n 0.00 n 9.00 n 16990.7 n
180.0 n -2.60 n 0.00 n 9.00 n 16394.2 n
90.0 n 0.00 n 0.00 n 9.00 n 16848.3 n
120.0 n 2.74 n 0.00 n 9.00 n 14642.4 n
60.0 n 5.09 n 0.00 n 9.00 n 19765.6 n
220.0 n 8.21n -0.50 n 9.00 n 5952.3 n
220.0 n 8.21n 0.50 n 9.00 n 6066.1 n
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Signature n

This section shows the time signature and the amplitude spectrum of the modelled array. The bubble n
period was determined automatically. The bubble start time was input as 0s. The computed positions n
of the bubble peak and bubble trough are shown for QC purposes. If these do not match your visual n
estimate of the bubble, for example, if the filter you are using delays the peak somewhat, try again n
specifying your own bubble search start time, relative to time zero. The amplitude spectrum plot n
comprises two separate displays. One curve shows the amplitude spectrum itself in units of dB. n
relative to 1 microPa. per Hz. at 1m. The other curve (in red) follows the SEG guidelines and shows n
the energy flux in dB. relative to 1 Joule/m~2/Hz. at Im. n

Time signature

Bubble peak
Array: 9 guns, vol 1650 cuin.

Zero to peak: 29

Peak to peak: 59.8

Prirmmary to Bubble: 17.5

Bubble pericd: 0.083 s

Sample interval: 5e-04 s, (model= 5e-04 5)
Pre-filter: NONE

Post-filter: NOMNE

O-filter: MOMNE

Wienerfilter: NONE

o :

BEubble trough

Barm

oo o1 oz 03 04 o5
SeC.
Gundalf C8.3e
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Armplitude spectrum {(dB. rel. ImicroPa/Hz at 1m.)

Amplitude spectrum
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Modelling Summary n

The following table lists the modelling parameters for the array quoted in various commonly used n
units for convenience. n

General parameters ... n

Sample interval (s.) n 0.0005 n
Modelling sample interval (s.) n 0.0005 n
Number of samples in signature n 1000 n
Duration of signature (s.) n 0.500 n
Observation point n Infinite far-field n
Gun controller variation (s.) n On
Pre-filter parameters ... n
Anti-alias/instrument filtering n | No band pass pre-filter applied n
Post-modelling parameters ... n
Band-pass filtering n No band pass filter applied n
Q filtering n No Q filtering applied n
Wiener filtering n No Wiener filtering applied n
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Filter Amplitude Spectrumn

No post-processing filtering was applied. n

Signature filtering policy n

For marine environmental noise reports, Gundalf performs no signature filtering other than anti-alias n
filtering in the modelling engine itself, along with any requested marine animal weighting functions. n

For all other kinds of reports, Gundalf performs filtering in this order:- n

n

e If a pre-conditioning filter is chosen, for example, an instrument response, it is applied at the n
modelling sample interval. n

e If the output sample interval is larger than the modelling sample interval, Gundalf applies n
appropriate anti-alias filtering. (This can be turned off in the event that anti-alias filtering is n
included in the pre-conditioning filter, in which case Gundalf will issue a warning.) n

¢ Finally, Gundalf applies the chosen set of post-filters, Q, Wiener and band-pass filtering as n
specified, at the output sample interval. If none are specified, (often known as unfiltered), n
only the above anti-alias and/or pre-conditioning are applied. n

In reports, when filters are applied, they are applied to the notional sources first so that signatures, n
directivity plots and spectra are all filtered consistently. The abbreviation muPa is used for n
microPascal throughout. n

Finally note that modelled signatures always begin at time zero for reasons of causality. n
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GUN DESIGN AND LINEAR FILTERING

Physical parameters n

The following table gives the values of the physical parameters used where relevant. The sea n
temperature, velocity of sound in sea water, wavelet dominant frequency and average wave height n

were input parameters. n

The surface reflection coefficient was entered directly. n

The physical parameters used were:- n

Sea temperature(Velocity of sound|n Wavelet n Average wave n(Surface reflection|n
in water n dominant n height n coefif. n
(deg.C) n (m.sec-1) n frequency n (m.) n
(Hz.) n
10 n 1496 n 20 n On -1n
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Some notes on the modelling algorithmn

The Gundalf airgun modelling engine is the end-product of 20 years of state of the art research. It n
takes full account of all air-gun interactions including interactions between sub-arrays. No n
assumptions of linear superposition are made. This means that if you move sub-arrays closer n
together, the far-field signature will change. The effect is noticeable even when sub-arrays are n
separated by as much as 10m. The engine is capable of modelling airgun clusters right down to the n
'super-foam' region where the bubbles themselves collide and distort. n

Calibration notes n

Airgun modelling programs like Gundalf must be calibrated against real data and no computational n

model is any better than the quality of that calibration. Calibration datasets however are themselves n
subject to experimental error so Gundalf is calibrated to best fit the various datasets which are used n
across the extensive range of volumes, pressures and depths available. n

In practice, such experimental errors arise for a variety of reasons including n

n

¢ Depth inaccuracies. These are usually around 3-5% even in the best facilities particularly if n
there is sea surface movement. n

¢ How frequently the gun is being cycled during measurement. This is rarely recorded but a n
warmed up gun might be 50deg C warmer than the sea, changing its normal peak-to-peak n
and other parameters by 5-10% compared with when it is first fired. n

e Filtering differences. Filtering is recorded but filtering errors are still more frequent than wen
would like and analog filter v. digital filter differences are also sometimes a factor. n

As a guideline, typical individual errors across different measurement datasets for the best- n
calibrated guns are of the order of 5% for peak to peak, 15% for primary to bubble and 2% for n
bubble periods. n

Individual gun errors are calculated from the data shown in Help -> Calibration (which themselves n
accumulate gun data from different sources) and the resulting array error bounds are calculated by n
accumulating these errors for each gun in the array. The error bounds are calculated as 95% error n
bounds and for simplicity assume that errors are non-correlated although in practice some are n
systematic. The total error bound is always greater than any of the individual error bounds and is n
strongly influenced by the largest gun contributions. n

The error bounds simply mean that it is very likely that the true values for these primary n
characteristics will be within the ranges shown, but it is not possible to be more precise. If other n
comparison data or models indicate values outside this range, this means that those data or models n
are very likely to be incompatible with Gundalf's calibration data. This may be due to several causes n
as described above. For more on calibration see Gundalf's calibration Help pages. n
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G&G Permits Request for Information

The following information is requested to ensure BOEM has the details necessary to evaluate
your proposed action and ensure it will protect the ESA-listed species covered by the 2020
Biological Opinion. If your activity includes any of the following, please provide additional
details on the equipment / technology, procedures for ensuring ESA-listed species are not
impacted, and/or results of modeling and analysis of sound associated with pile-driving or air

guns.

This information must be included as part of your application.

1.

Use of New or Unusual Technology (NUT).
CGG Reply:
There will be no use of any New or Unusual Technology (NUT).

Use of a vessel with a moon pool.
CGG Reply:
Of the proposed vessel, Marcus Lungseth, it does not have a moonpool

Equipment with an entanglement or entrapment risk (e.g., flexible lines/ropes).
CGG Reply:

There is no expectation of an entanglement or entrapment risk. Survey will be deploying
streamers and source only.

Please indicate on a Vicinity Map all associated support bases / ports used and verify
that no vessels, including supply and crew vessels, cross or enter the Bryde’s whale
area. If vessels will enter the Bryde’s whale area, you must clearly state this, as
additional restrictions will apply.

CGG Reply:

Mobilization is expected to be in Galveston. Bryde’s whale area will not be a factor in this
survey.

COPYRIG .
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Provide the total number of days you project to have an active seismic source.
CGG Reply:

Wé expect to have a single, dual source vessel active for a minimum of 3 days.
Sp.eed (knots) the acoustic sources will be towed.

CGG Reply:

Wé project the source vessel to travel at 4.5 to 5 knots.

Maximum and minimum water depths
CGG Reply:

Minimum water depth: 300m
Maximum water depth: 700m

Review and update your application to verify the threatened or endangered species,
critical habitat, and marine mammal information reflects the requirements found in
the 2020 Biological Opinion.

CGG Reply:

With respect to Request for Information #5, as the action agency responsible for defining the
proposed action evaluated in the 2020 Biological Opinion, BOEM has the responsibility to
review the requirements in the 2020 Biological Opinion and identify for G&G permit
applicants the requirements, if any, that apply to certain proposed G&G surveys.
Accordingly, CGG respectfully requests that BOEM promptly provide us with a list of the
2020 Biological Opinion requirements, if any, that specifically apply to CGG’s proposed
survey and identify any additional information needed by BOEM to verify that any such
requirements will be addressed. To be clear, it does not appear to us that with respect to

COPYRIG. © CGG F . le: CGG_R | Bullet L st for GRG_EB docx .
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G&G activities there are significant differences between the requirements in the Settlement
Agreement in NRDC v. Jewell and the 2020 Biological Opinion requirements, but CGG will
comply in accordance with industry standard practice with any applicable new measures
reasonably identified by BOEM.

The 2020 Biological Opinion may be found here:
https://www.fisheries.noaa.gov/resource/document/biological-opinion-federally-regulated-
oil-and-gas-program-activities-gulf-mexico.

The Appendices may be found here:
(https://www.fisheries.noaa.gov/resource/document/appendices-biological-opinion-federally-
regulated-oil-and-gas-program-gulf-mexico).

COPYRIG. .CGG F . le: CGG_R I Bullet L st for G&G_EB docx .

Daca 2 ~f2


mailto:32/;/4,�-4�?@AB�.C�D/8/=�*46�,1/�EFEF�G-H=H3-+*=�IJ-4-H4�2/9:-2/;/4,0K�7:,�B((�8-=�

DocuSign Envelope ID: A864744C-E191-49EE-8E25-2596117295A0

PUBLIC OUTLINE

Louisiana
OBaton Rouge
f
Pensacola
Houston
0
100 Mile's? Marsh Destl P
Zonad 1 ron
A No| ition
4o Eugene] il
ermilior H Island o
2 Ca De Soto
: e 3 e Canyon
,I:&]dditm . Canyon
Area, Souph
Additiond Eugehe I.
Addition
Atwater Lioyd Ridge
Garden Banks Green Canyon Valley
Alami Henderson
c::;:‘:ls i’:‘;ﬁ“ﬁ Walker Ridge Lund
Sigsbee Amery Terrace Lund South Florida Plain
Escarpment __—‘___.-——"‘
Gulf of
Mexico
Sources: Esri, Airbus DS, USGS, NGA, NASA, CGIAR, N Robinson, NCEAS, NLS, OS, NMA, Geodatastyrelsen, Rijkswaterstaat, GSA, Geoland, FEMA, Intermap
and the GIS user community




DocuSign Envelope ID: A864744C-E191-49EE-8E25-2596117295A0

SERCEL

PROPRIETARY

OUTLINE

CONFIDENTIAL

107 I 108
147 | 148 | 149 | 150 | 151 | 152 | 153 154 | 155 | 156 | 157
A4._!_“p Ao d144| 145
185| 186 | 17 | 188 | 189 | 190 | 191 | 192 | 193 | 194 | 195 | 196 | 197 198 | 199 | 200 | 201
229 | 230 | 231 | 232 | 233 | 234 | 235 | 236 | 237 | 238 | 239 | 240 | 241 242 | 243 | 244 | 245
s 268 269 | 270 | 271 | 272 273 | 274 | 275 | 276 | 277 | 278 | 279 | 280 | 281 | 282 | 283 | 284 | 285 286 | 287 | 288 | 289
L4 312 313 | 314 | 315 316 317 | 318 | 319 | 320 | 321 | 322 | 323 | 324 | 325 | 326 | 327 | 328 | 329 330 | 331 | 332 | 333
ok 356/ 357 | 358 | 359 | 360 361 | 362 | 363 | 364 | 365 | 366 | 367 | 368 | 369 | 370 | 371 | 372 | 373 374 | 375 | 376 | 377
s 400 401 | 402 | 403 | 404 405 | 406 | 407 | 408 | 409 | 410 | 411 | 412 | 413 | 414 | 415 | 416 | 417 418 | 419 | 420 | 421
; East Breaks
B 445 | 446 | 447 | 448 449 | 450 | 451 | 452 | 453 | 454 | 455 | 456 | 457 | 458 | 459 | 460 | 461 462 | 463 | 464 | 465
o 488| 489 | 400 | 491 | 492 493 | 494 | 495 | 496 | 497 | 498 | 499 | 500 | so01 | 502 | 503 | S04 | 505 S06 | s07 | 508 | 509
4 532 533 | 534 | 535 | 536 | 537 | 538 | 539 | 540 | 541 | 542 | 543 | 544 | 545 | 546 | 547 | 548 | 549 | 550 | 551 | 552 | 553
75 576\ 577 | 578 | 570 | 580 | 581 | 582 | 583 | 584 | 585 | 586 | 587 | 588 | 589 | 590 | 591 | 592 | 593 | 504 | 505 | 596 | 507
s 620| 21 | 622 | 623 | 624 | 625 | 626 | 627 | 628 | 629 | 630 | 631 | 632 | 633 | 634 | 635 | 636 | 637 | 638 | 639 | 640 | 641
A 664 665 | 666 | 667 | 668 | 669 | 670 | 671 | 672 | 673 | 674 | 675 | 676 | 677 | 678 | 679 | 680 | 681 | 682 | 683 | 684 | 685
a5 708) 709 | 710 | 711 | 712 | 713 | 714 | 715 | 716 | 717 | 718 | 719 | 720 | 721 | 722 | 723 | 724 | 725 | 726 | 727 | 728 | 729
Sources-EsriAirbus DS USES-NGA-NASA-CGIAR-N-Robinsont-NEEAS NESOS-NNA-Gegdatastirelsen|-Rijls 1-GSA-Geoland-FEMAntermap-
7sn 752| 753 | 754 | 755 | 756 | 757 | 758 [ 759 | 760 | 761 763 | 764 | 765 | 766 | 767 | 768 ?69a1<y?ﬂezislmsqr €8tnmuifidy

Operations Area
[ Source Area
[ Test Area



DocuSign Envelope ID: A864744C-E191-49EE-8E25-2596117295A0
OMB Control Number: 1010-0048

Approval Expires: 1/31/2024

UNITED STATES
DEPARTMENT OF THE INTERIOR
BUREAU OF OCEAN ENERGY MANAGEMENT

Gulf of Mexico Region

PERMIT FOR GEOPHYSICAL EXPLORATION
FOR MINERAL RESOURCES OR SCIENTIFIC RESEARCH
ON THE OUTER CONTINENTAL SHELF

In consideration of the terms and conditions contained herein and the authorization granted hereby, this
permit is entered into by and between the United States of America (the Government), acting through the
Bureau of Ocean Energy Management (BOEM) of the Department of the Interior, and

CGG

(Name of Permittes)

10300 Town Park Drive

(Number and Street)

Houston, TX 77072
(City, State, and Zip Code)

PERMIT NUMBER: T23-001 DATE: 13-February-2023

This permit is issued pursuant to the authority of the Outer Continental Shelf Lands Act, as amended (43 U.S.C.
1331 et seq.), hereinafter called the "Act," and Title 30 Code of Federal Regulations Parts 551 (Geological and
Geophysical (G&G) Explorations of the Outer Continental Shelf). The permittee must conduct all activities in
compliance with the terms and conditions of this permit, including the "Stipulations," "Environmental Protective
Provisions," and the approved "Application for Permit," which are attached to and incorporated into this permit.
The permittee must conduct all geophysical exploration or scientific research activities in compliance with the
Act, the regulations in 30 CFR Parts 551 and 251, and other applicable statutes and regulations whether such
statutes and regulations are enacted, promulgated, issued, or amended before or after this permit is issued. Some
of the provisions of 30 CFR Parts 551 and 251 are restated in this permit for emphasis. However, all of the
provisions of 30 CFR Parts 551 and 251 apply to this permit. The permittee should note particularly that G&G
activities may cause incidental "taking" of animals under the Marine Mammal Protection Act (16 U.S.C. 1361 et
seq.) or the Endangered Species Act (16 U.S.C. § 1531 et seq.). Any such incidental taking is not authorized by
this permit, and it may only be authorized by the National Marine Fisheries Service or the U.S. Fish and Wildlife
Service. The permittee should contact these two agencies to address any questions about these laws or
requirements.

Paperwork Reduction Act of 1995 (PRA) Statement: This permit refers to information collection requirements

contained in 30 CFR Parts 551 and 251 regulations. The Office of Management and Budget (OMB) has approved
those reporting requirements under OMB Control Number 1010-0048.

Form BOEM-0328 (January 2021) Previous Editions are Obsolete Page 1 of 9
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Section I. Authorization

The Government authorizes the permittee to conduct:

1[ Geophysical exploration for mineral resources as defined in 30 CFR 551.1.

Geophysical scientific research as defined in 30 CFR 551.1. A permit is required for any
geophysical investigation that involves the use of solid or liquid explosives or developing data
and information for proprietary use or sale.

This permit authorizes the permittee to conduct the above geophysical activity during the period
from _ 14-February-2023 to _14-February-2024 _in the following area(s):

see attached map

The permittee shall not conduct any geophysical operation (i.e., active sound source(s)) outside of the
permitted area specified herein even if no data is collected or obtained from such operations.
Geophysical operations shall not be conducted "in-transit" to the permitted area and may only proceed
once the survey vessel enters the permitted area. (This restriction does not apply to Alaska.)

Extensions of the time period specified above must be requested in writing. A permit plus
extensions for activities will be limited to a period of not more than 1 year from the original
issuance date of the permit. Inspection and reporting of geophysical exploration activities,
suspension and cancellation of authority to conduct exploration or scientific research activities
under permit, and penalties and appeals will be carried out in accordance with 30 CFR 551.8,
551.9, and 551.10.

The authority of the Regional Director may be delegated to the Regional Supervisor for Resource
Evaluation for the purposes of this permit.

Section II. Type(s) of Operations and Technique(s)
The permittee will employ the following type(s) of operations:
3D Seismic

and will utilize the following instruments and/or technique(s) in such operations:

Air Gun Array(s), Echosounder
Section ITI. Reports on Operations
A. Status Reports

1. In the Gulf of Mexico and Atlantic OCS Regions:

The permittee must submit status reports every two months in a manner approved or
prescribed by the Regional Supervisor, Resource Evaluation (here after referred to as
Supervisor). The report must include a map of appropriate scale showing traverse lines,
protraction areas, blocks, and block numbers (if map scale permits). The map should be a
cumulative update for each status report and clearly illustrate the planned traverse lines (one
color) and the portion of those traverse lines in which data acquisition has been completed to
date (a second color). Please indicate the cumulative total line miles (2D) or blocks (3D) of
data acquired. The map should be submitted in digital format preferably as a GeoPDF.

Form BOEM-0328 (January 2021) Previous Editions are Obsolete Page 2 of 9
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2. In the Alaska and Pacific OCS Regions:

The permittee must submit status reports weekly in a manner approved or prescribed by the
Regional Supervisor, Resource Evaluation (here after referred to as Supervisor). The report
must include a map of appropriate scale showing the location and extent of acquired lines
of 2D data or traverse lines for 3D data and the 3-mile limit when data collection is
adjacent to the OCS boundary or other important boundaries as specified by BOEM. The
map should be a cumulative update for each status report and clearly illustrate the planned
lines (one color) and the portion of those lines in which data acquisition has been
completed to date (a second color). The report must show the activity of the source vessel
(i.e., no seismic activity, time and location when a mitigation gun is on, ramp-up, and full
acquisition mode). Protected Species Observer (PSO) reparts must also be included. Please
indicate the cumulative total line miles (2D) or square miles (3D) of data acquired. The
map should be submitted in digital format as a PDF and ESRI file — gdb-feature class(s) or
shape files.

B. The permittee must submit to the Supervisor a Final Report within 30 days

Form BOEM-0328 (January 2021) Previous Editions are Obsolete

after the completion of operations. The final report must contain the
following:

1. In the Gulf of Mexico and Atlantic OCS Regions:

i. The total number of 2D line miles or OCS blocks of geophysical data acquired as
well as the "typical" or average sail miles per block for the survey;

ii. A brief daily log of operations. A suggested format for the daily log of operations
would include, but is not limited to, a table that provides the name of the survey, a
date column, a column for number of line miles or blocks collected each day, and
an operations column. Preferably, the date column would commence on the date in
which the vessel begins to transit to the permitted area and end on the date in which
the vessel either transits away from the permitted area or when operations pertinent
to the permitted activity are completed. The corresponding operations column
would contain a brief description of the operations for each day listed in the date
column noting activities such as the major work stoppages, no data acquired, and

other pertinent activities. This may be submitted as a digital Word document or as
an Excel spreadsheet;

iii. A PDF or, preferably, a GeoPDF or shape file indicating the areal extent of the data
actually acquired,

iv. The start and finish dates on which the actual geophysical exploration or
scientific research activities were performed;

v. A narrative summary of any: (a) hydrocarbon slicks or environmental hazards observed
and
(b) adverse effects of the geophysical exploration or scientific research activities on the

environment, aquatic life, archaeological resources, or other uses of the area in which the
activities were conducted;

vi. The estimated date on which the processed or interpreted data or information
will be available for inspection by BOEM;

vii. A CD or DVD containing a single, final edited navigational data file. Shot point
locations should be provided in both latitude/longitude degrees and in x, y

Page 3 of 9
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coordinates. The single navigational file should be in either SEG-P1 or UKOOA
P190 format for either two- dimensional or three-dimensional geophysical data.
Two-dimensional data should be decimated to the first, last, and every tenth shot
point. Three-dimensional data should be decimated at every line and first and last
CDP. A single ESRI shape file containing navigational data and one shape file with
post-plot locations of any geophysical equipment on the seafloor (i.e., ocean bottom
nodes, CSEM, etc.) should also be submitted if applicable;

viii. Identification of geocentric ellipsoid (NAD 27 or NAD 83) used as a reference for
the data or sample locations; and

ix. Such other descriptions of the activities conducted as may be specified
by the Supervisor.

2, In the Alaska and Pacific OCS Regions:
i. The total number of 2D line miles or square miles for 3D surveys and the number of
OCS blocks of geophysical data acquired, as well as total number of traverse miles for
the survey;

ii. A weekly report.

="

iii. Chart(s), map(s), or plat(s) depicting the areas in which any exploration or scientific
research activities were conducted. These graphics must clearly indicate the location of
the activities so that the data produced from the activities can be accurately located and

identified;

iv. The start and finish dates on which the actual geophysical exploration or
scientific research activities were performed;

v. A narrative summary of any: (a) hydrocarbon slicks or environmental hazards
observed,(b) adverse effects of the geophysical exploration or scientific research
activities on the environment, aquatic life, archaeological resources, or other uses of
the area in which the activities were conducted, and (c) safety incidents;

vi. The estimated date on which the processed or interpreted data or information will be
available for inspection by BOEM;

vii. A final edited navigation file on suitable storage medium of all data or sample locations
in latitude/longitude degrees including datum used. The navigation for 2D lines should
include line name and location for the first, last, and every tenth SP. For 3D surveys,
please submit an avigation file for the acquired track lines that includes the
location of the first and last SP and/or the corner locations for the area acquired.
Contact the G&G permitting office for the specific navigation required for this
permitted activity. The digital file is to be formatted in standard SEG-P1,
UKOOA P1-90 or other current, standard industry format, coded in ASCII. A
printed data listing and a format statement are to be included;

viiildentification of geocentric ellipsoid (NAD 83) used as a reference for the data or
sample locations; and

ix. Such other descriptions of the activities conducted as may be specified
by the Supervisor.
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C. The Final Report is a stand-alone document containing all the pertinent information regarding
the permit.

Section IV, Submission, Inspection, and Selection of Geophysical Data and Information

A. The permittee must notify the Supervisor, in writing, when the permittee has completed the initial
processing and interpretation of any geophysical data and information collected under an
exploration permit or a scientific research permit that involves developing data and information
for proprietary use or sale. If the Supervisor asks if the permittee has further processed
orinterpreted any geophysical data and information collected under a permit, the permittee must
respond within 30 days. If further processing of the data and information is conducted, it is the
responsibility of the permittee to keep the most current resulting products available in the event
the Supervisor requests the current status of data processing. At any time within 10 years after
receiving notification of the completion of the acquisition activities conducted under the permit,
the Supervisor may request that the permittee submit for inspection and possible retention all or
part of the geophysical data, processed geophysical information, and interpreted geophysical
information.

After a period of 10 years from the issuance of the permit, the permittee must notify the
Supervisor in writing if their intention is to no longer maintain all or part of the geophysical data,
processed geophysical information, and interpreted geophysical information, and provide the
Supervisor 30 days to request that the permittee submit for inspection and possible retention all
or part of the geophysical data, processed geophysical information, and interpreted geophysical
information.

B. The Supervisor will have the right to inspect and select the geophysical data, processed
geophysical information, or interpreted geophysical information. This inspection will be
performed onthe permittee's premises unless the Supervisor requests that the permittee submit the
data or information to the Supervisor for inspection. Such submission must be within 30 days
following the receipt of the Supervisor's request unless the Supervisor authorizes a later delivery
date. If the inspection is done on the permittee's premises, the permittee must submit the
geophysical data or information selected within 30 days following receipt of the Supervisor's
request, unless the Supervisor authorizes a longer period of time for delivery. The data or
information requestedfor inspection or selected by the Supervisor must be submitted regardless of
whether the permittee and the Government have or have not concluded an agreement for
reimbursement. If the Supervisor decides to retain all or a portion of the geophysical data or
information, the Supervisor will notify the permittee, in writing, of this decision.

C. Inthe event that a third party obtains geophysical data, processed geophysical information,
or interpreted geophysical information from a permittee, or from another third party, by
sale, trade, license agreement, or other means:

1. The third party recipient of the data and information assumes the obligations under this
section except for notification of initial processing and interpretation of the data and
information and is subject to the penalty provisions of 30 CFR Part 550, Subpart N; and

2. A permittee or third party that sells, trades, licenses, or otherwise provides the data
and information to a third party must advise the recipient, in writing, that
accepting these obligations is a condition precedent of the sale, trade, license, or
other agreement; and

3. Except for license agreements, a permittee or third party that sells, trades, or otherwise
provides data and information to a third party must advise the Supervisor in writing within
30 days of the sale, trade, or other agreement, including the identity of the recipient of the
data and information; or
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4. With regard to license agreements, a permittee or third party that licenses data and
information to a third party, within 30 days of a request by the Supervisor, must advise the
Supervisor, in writing, of the license agreement, including the identity of the recipient of
the data and information.

D. Each submission of geophysical data, processed geophysical information, and interpreted
geophysical information must contain, unless otherwise specified by the Supervisor, the
following:

1. An accurate and complete record of each geophysical survey conducted under the
permit, including digital navigational data and final location maps of all surveys;

2. All seismic data developed under a permit presented in a format and of a quality
suitable for processing;

3. Processed geophysical information derived from seismic data with extraneous signals
and interference removed, presented in a format and of a quality suitable for
interpretive evaluation, reflecting state-of-the-art processing techniques; and

4, Other geophysical data, processed geophysical information, and interpreted geophysical
information obtained from, but not limited to, shallow and deep subbottom profiles,
bathymetry, side-scan sonar, gravity, magnetic, and electrical surveys, and special studies
such as refraction, shear wave, and velocity surveys.

Section V. Reimbursement to Permittees

A. After the delivery of geophysical data, processed geophysical information, and interpreted
geophysical information requested by the Supervisor in accordance with subsection IV of this
permit, and upon receipt of a request for reimbursement and a determination by BOEM that the
requested reimbursement is proper, BOEM will reimburse the permittee or third party for the
reasonable costs of reproducing the submitted data and information at the permittee's or third
party's lowest rate or at the lowest commercial rate established in the area, whichever is less.

B. Ifthe processing was in a form and manner other than that used in the normal conduct of the
permittee's business at BOEM's request, BOEM will reimburse the permittee or third party for
the reasonable costs of processing or reprocessing such data, Requests for reimbursement must
identify processing costs separate from acquisition costs.

C. The permittee or third party will not be reimbursed for the costs of acquiring or
interpreting geophysical information.

D. Data and information required under section IV.D.1. of this permit are not considered to be
geophysical data or processed geophysical information and must be provided by the permittee
at no cost to the Government.

Section VI. Disclosure of Data and Information to the Public

A. BOEM will make data and information submitted by a permittee available in accordance with the
requirements and subject to the limitations of the Freedom of Information Act (5 U.S.C. 552) and
the implementing regulations (43 CFR Part 2), the requirements of the Act, and the regulations
contained in 30 CFR Parts 550 and 250 (Oil and Gas and Sulphur Operations in the Outer
Continental Shelf), 30 CFR Parts 551 and 251, and 30 CFR Parts 552 and 252 (Outer Continental
Shelf (OCS) Oil and Gas Information Program).
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B. Except as specified in this section, or Section VIII, or in 30 CFR Parts 550, 552, 250, and 252, no
data or information determined by BOEM or the Bureau of Safety and Environmental
Enforcement to be exempt from public disclosure under subsection A of this section will be
provided to any affected State or be made available to the executive of any affected local
government or to the public, unless the permittee or third party and all persons to whom such
permittee has sold, traded, or licensed the data or information under promise of confidentiality
agree to such an action.

C. Geophysical data and processed or interpreted geophysical information submitted under a
permit, and retained by BOEM, will be disclosed as follows:

1. Except for deep stratigraphic tests, BOEM will make available to the public geophysical
data 50 years after the date of issuance of the permit under which the data were collected
(see 30 CFR 551.14).

2. Except for deep stratigraphic tests, BOEM will make available to the public processed
geophysical information and interpreted geophysical information 25 years after the
date of issuance of the permit under which the original data were collected (see 30 CFR
551.14).

3. BOEM will make available to the public all geophysical data and information and
geophysical interpretations related to a deep stratigraphic test, at the earlier of the following
times: (a) 25 years after the completion of the test, or (b) for a lease sale held after the test
well is completed, 60 calendar days after the Department of the Interior executes the first
lease for a block, any part of which is within 50 geographic miles (92.6 kilometers) of the
site of the completed test.

D. All line-specific preplot or postplot plat(s), and navigation tapes, including but not limited to
seismic survey traverses and shotpoint locations, submitted as a requirement of 30 CFR 551.7,
551.12, or 251.7, will be considered as "PROPRIETARY INFORMATION." Such information
will not be made available to the public without the consent of the permittee for a period of 25
years from the date of issuance of the permit, unless the Director, BOEM, determines that
earlier release is necessary for the proper development of the area permitted.

E. All other information submitted as a requirement of 30 CFR 551.8 and determined by BOEM to
be exempt from public disclosure will be considered as "PROPRIETARY." Such data
andinformation will not be made available to the public without the consent of the permittee for a
period of up to 25 years from the date of issuance of the permit as addressed in 30 CFR 551.14,
unless the Director, BOEM, determines that earlier release is necessary for the proper
development of the area permitted. The executed permit will be considered as "PROPRIETARY"
except the public information copy, which will be available to the public upon request and on
BOEM's
website.

F. The identities of third party recipients of data and information collected under a permit will be

kept confidential. The identities will not be released unless the permittee and the third parties
agree to the disclosure.
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Section VIL Disclosure to Independent Contractors

BOEM reserves the right to disclose any data or information acquired from a permittee to an
independent contractor or agent for the purpose of reproducing, processing, reprocessing, or
interpreting such data or information. When practicable, BOEM will advise the permittee who
provided the data or information of intent to disclose the data or information to an independent
contractor or agent. BOEM's notice of intent will afford the permittee a period of not less than 5
working days within which to comment on the intended action. When BOEM so advises a permittee
of the intent to disclose data or information to an independent contractor or agent, all other owners
of such data or information will be deemed to have been notified of BOEM's intent. Prior to any
such disclosure, the contractor or agent will be required to execute a written commitment not to sell,
trade, license, or disclose any data or information to anyone without the express consent of BOEM.

Section VIII. Sharing of Information with Affected States

A. At the time of soliciting nominations for the leasing of lands within 3 geographic miles of the
seaward boundary of any coastal State, BOEM, pursuant to the provisions of 30 CFR Parts
552.7
252.7 and subsections 8(g) and 26(e) (43 U.S.C. 1337(g) and 1352(e)) of the Act, will provide
the Governor of the State (or the Governor's designated representative) the following
information that has been acquired by BOEM on such lands proposed to be offered for leasing:

1. All information on the geographical, geological, and ecological characteristics of the areas
and regions proposed to be offered for leasing;

2. An estimate of the oil and gas reserves in the area proposed for leasing; and

3. Anidentification of any field, geological structure, or trap located within 3 miles of the
seaward boundary of the State.

B. After the time of receipt of nominations for any area of the OCS within 3 geographic miles of
the seaward boundary of any coastal State and Area Identification in accordance with the
provisions of Subparts D and E of 30 CFR Part 556, BOEM, in consultation with the Govemor
of the State (or the Govemnor's designated representative), will determine whether any tracts
being given further consideration for leasing may contain one or more oil or gas reservoirs
underlying both the OCS and lands subject to the jurisdiction of the State.

C. Atany time prior to a sale, information acquired by BOEM that pertains to the identification
of potential and/or proven common hydrocarbon-bearing areas within 3 geographic miles of
the seaward boundary of any such State will be shared, upon request by the Governor and
pursuant to the provisions of 30 CFR Parts 552.7 and 252.7 and subsections 8(g) and 26(e) of
the Act, with the Governor of such State (or the Governor's designated representative).

D. Knowledge obtained by a State official who receives information under subsections A, B, and

C of this section will be subject to the requirements and limitations of the Act and the
regulations contained in 30 CFR Parts 550, 551, 552, 250, 251, and 252.

Section IX. Permit Modifications
The Department will have the right at any time to modify or amend any provisions of this permit,

except that the Department will not have such right with respect to the provisions of Sections VI,
VII, and VIII hereof, unless required by an Act of Congress.
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IN WITNESS WHEREOF the parties have executed this permit and it will be effective as of the date
of signature by the Supervisor.

PERMITTEE: THE UNITED STATES OF AMERICA:

Digita y signed by MATTHEW

MATTHEW | Digita ¥
‘4 \/\‘um A (/\J/QAI%Q WILSONI Date: 2023.02.14 21:19:28 -06'00" |

(Signature of Permittee) (Signature of Regional Supervisor)
Michael Whitehead Matthew G | on |
(Type or Print Name of Permittee) (Type or Print Name of Regional Supervisor)
Manager 02/14/2023 |
(Title) (Date)
13 ?@bﬂm 0. 2083
(Date) U
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Appendix A: Seismic Survey Mitigation and
Protected Species Observer Protocols

This Appendix has been revised as of April 26, 2021, and replaces the original Appendix C
(dated March 13, 2020). These protocols will be implemented by the Bureau of Ocean Energy
Management (BOEM), the Bureau of Safety and Environmental Enforcement (BSEE), and
provide guidelines to operators in complying with the Endangered Species Act (ESA; 16
U.S.C. §§ 1531-1544) and Marine Mammal Protection Act (MMPA; 16 U.S.C. §§1361-
1423h). The measures contained herein apply to all seismic surveys approved by BOEM and
associated with the federally regulated oil and gas program in the Gulf of Mexico.

Background

Geophysical surveys, including the use of airguns and airgun arrays may have an impact on
marine wildlife. Many marine species are protected under the Endangered Species Act (ESA)
and all marine mammals (including manatees) are protected under the Marine Mammal
Protection Act (MMPA). The following Gulf of Mexico species are listed under the ESA:

ESA-listed Species common to the Gulf of Mexico

Gulf of Mexico Bryde’s Whale (Balaenoptera edeni)
Sperm Whale (Physeter macrocephalus)
Green Turtle (Chelonia mydas) — North Atlantic DPS and South Atlantic DPS
Hawksbill Turtle (Eretmochelys imbricata)
Kemp’s Ridley Turtle (Lepidochelys kempii)
Leatherback Turtle (Dermochelys coriacea) - Northwest Atlantic DPS
Loggerhead Turtle (Caretta caretta) — Northwest Atlantic Ocean DPS
Gulf Sturgeon (Acipenser oxyrinchus desotoi)
Oceanic Whitetip Shark (Carcharhinus longimanus)
Giant Manta Ray (Manta birostris)
West Indian Manatee (Trichechus manatus)*

*Managed by the US Fish and Wildlife Service

Note that this list can change as other species are listed/delisted, and this protocol shall be
applied to any ESA-listed protected species (and all marine mammals) that occur in the
Gulf of Mexico, including rare and extralimital species.

BSEE and BOEM consult jointly with the National Marine Fisheries Service (NMFS) and the
U.S. Fish and Wildlife Service (FWS) under Section 7 of the ESA to ensure that BOEM- or
BSEE-authorized activities do not jeopardize the continued existence of ESA-listed species nor
result in destruction or adverse modification of designated critical habitat. Incidental take of
ESA-listed species is prohibited except as authorized pursuant to an Incidental Take Statement
in the attached Biological Opinion. Incidental take of ESA-listed marine mammals cannot be
exempted under the ESA unless also authorized under the MMPA. In this case, NMFS is
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developing an incidental take regulation (ITR) to facilitate subsequent issuance of MMPA
authorization (as applicable) to operators to authorize take incidental to seismic surveys. The
proposed regulations would establish a framework for authorization of incidental take by Level
A and Level B harassment through MMPA authorization (as applicable). Once an ITR and
subsequent LOA is complete, the Biological Opinion and associated Incidental Take Statement
may be amended to exempt take for Gulf of Mexico Bryde’s whale and sperm whale, which are
listed under the ESA. Following development of the ITRs, implementation could occur via
issuance of MMPA authorization (as applicable and as Letters of Authorization [LOAs]) upon
request from individual industry applicants planning specific seismic survey activities.

These protocols are the result of coordination between BOEM, BSEE, and NMFS and are
based on: past and present mitigation measures; terms and conditions and reasonable and
prudent measures identified in the attached Biological Opinion issued to the Bureaus;
conditions, mitigation, monitoring, and reporting requirements identified in the MMPA ITR
(50 CFR part 217 Subpart S); and NMFS’ technical memorandum on standards for a
protected species observer and data management program (Baker et al. 2013). BSEE is
tasked as the lead agency for compiling lessee or operator reporting data required under
current Biological Opinions applicable to both Bureaus. Therefore, while BOEM is issuing
these protocols, all observer reports described herein must be submitted to BSEE as well as
to NMFS where specified.

In order to protect ESA-listed species and marine mammals during seismic operations, seismic
operators will be required to use protected species observers (PSOs) and follow specific
seismic survey protocols when operating. These measures contained herein apply to all on-
lease ancillary activity surveys conducted under 30 CFR Part 550 and all off-lease surveys
conducted under 30 CFR Part 551, regardless of water depth. Operators must demonstrate
your compliance with these requirements by submitting to BSEE and NMFS reports asdetailed
below.

Definitions
Terms used in these protocols have the following meanings:

1. Protected species means any species listed under the ESA and/or protected by the
MMPA. The requirements discussed herein focus on marine mammals and sea turtles
since these species are the most likely to be observed during seismic surveys.
However, other ESA-listed species (e.g., giant manta rays) are also protected and
observations of them should be reported as detailed below.

2. Airgun means a device that releases compressed air into the water column, creating
an acoustical energy pulse with the purpose of penetrating the seafloor.

3. Deep penetration surveys are defined as surveys using airgun arrays with total
volume greater than 1,500 in’.These surveys may in some cases collect return
signals using sensors incorporated into ocean-bottom cables (OBC) or autonomous

2
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ocean-bottom nodes (OBN) placed on the seafloor. These surveys are also referred
to as high energy surveys.

4. Shallow penetration surveys are defined as surveys using airgun arrays with total
volume equal to or less than 1,500 in®, single airguns, boomers, or equivalent
sources. These surveys are also referred to as low energy surveys.

5. Ramp-up (sometimes referred to as "soft start") means the gradual and systematic
increase of emitted sound levels from an airgun array. Ramp-up begins by first
activating a single airgun of the smallest volume, followed by doubling the number
of active elements in stages until the full complement of an array's airguns are
active. Each stage should be approximately the same duration, and the total duration
should not be less than approximately 20 minutes for deep penetration surveys.

6. Shutdown of an airgun array means the immediate de-activation of all individual
airgun elements of the array.

7. Exclusion zone means the area to be monitored for possible shutdown in order
to reduce or eliminate the potential for injury of protected species. Two
exclusion zonesare defined, depending on the species and context.

8. Buffer zone means an area beyond the exclusion zone to be monitored for the presence
of protected species that may enter the exclusion zone. During pre-clearance
monitoring (i.e., before ramp-up begins), the buffer zone also acts as an extension of
the exclusion zone in that observations of marine mammals and sea turtles within the
buffer zone would also prevent airgun operations from beginning (i.e. ramp-up). The
buffer zone is not applicable for contexts that require an exclusion zone beyond 500
meters. The buffer zone encompasses the area at and below the sea surface from the
edge of the 0— 500 meter exclusion zone, out to a radius of 1000 meters from the edges
of the airgun array (500-1,000 meters) The buffer zone is not applicable when the
exclusion zone is greater than 500 meters, i.e., the observational focal zone is not
increased beyond 1,500 meters.

9. Visual monitoring means the use of trained protected species observers (herein referred
to as visual PSOs) to scan the ocean surface visually for the presence of protected
species. These observers must have successfully completed a visual observer training
program as described below. The area to be scanned visually includes primarily the
exclusion zone, but also the buffer zone. Visual monitoring of the exclusion zones and
adjacent waters is intended to establish and, when visual conditions allow, maintain
zones around the sound source that are clear of marine mammals and sea turtles,
thereby reducing or eliminating the potential for injury. Visual monitoring of the buffer
zone is intended to (1) provide additional protection to marine mammals and sea turtles
and awareness and potential protection of other visual protected species that may be in
the area during pre-clearance, and (2) during airgun use, aid in establishing and
maintaining the exclusion zone by alerting the visual observer and crew of marine
mammals and sea turtles that are outside of, but may approach and enter, the exclusion
zone.

10. Acoustic monitoring means the use of trained personnel (sometimes referred to as

3
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passive acoustic monitoring (PAM) operators, herein referred to as acoustic PSOs) to
operate PAM equipment to acoustically detect the presence of marine mammals. These
observers must have successfully completed a passive acoustic observer training
program as described below. Acoustic monitoring is intended to further support visual
monitoring in maintaining an exclusion zone around the sound source that is clear of
marine mammals, in part for the purpose of reducing or eliminating the potential for
injury. In cases where visual monitoring is not effective (e.g., due to weather,
nighttime), acoustic monitoring may be used to allow certain activities to occur, as
further detailed below.

General Requirements

1. A copy of a MMPA incidental take authorization (as applicable) and BOEM-
approved Permit/Plan must be in the possession of the vessel operator, other relevant
personnel, the lead PSO (see description below), and any other relevant designees
operating under the authority of the MMPA authorization (as applicable) and BOEM
Permit/Plan.

2. The MMPA authorization holder (as applicable) and BOEM-approved Permit/Plan
holder shall instruct relevant vessel personnel with regard to the authority of the
protected species monitoring team (PSO team), and shall ensure that relevant vessel
personnel and the PSO team participate in a joint onboard briefing (hereafter PSO
briefing) led by the vessel operator and lead PSO to ensure that responsibilities,
communication procedures, protected species monitoring protocols, operational
procedures, and MMPA authorization (as applicable) and BOEM Permit/Plan
requirements are clearly understood. This PSO briefing must be repeated when
relevant new personnel join the survey operations before work commences.

3. The acoustic source must be deactivated when not acquiring data or preparing to
acquire data, except as necessary for testing. Unnecessary use of the acoustic source
must be avoided. For surveys using airgun arrays as the acoustic source notified
operational capacity (not including redundant backup airguns) must not be exceeded
during the survey, except where unavoidable for source testing and calibration
purposes. All occasions where activated source volume exceeds notified operational
capacity must be communicated to the PSO(s) on duty and fully documented. The
lead PSO must be granted access to relevant instrumentation documenting acoustic
source power and/or operational volume.

Protected Species Observers (PSOs, Visual and Acoustic)
Qualifications

1. The MMPA authorization (as applicable) and BOEM-approved Permit/Plan holder
must use independent, dedicated, trained visual and acoustic PSOs, meaning that the
PSOs must be employed by a third-party observer provider, may have no tasks other
than to conduct observational effort (visual or acoustic), collect data, and communicate

4
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with and instruct relevant vessel crew with regard to the presence of protected species
and mitigation requirements (including brief alerts regarding maritime hazards), and
must have successfully completed an approved PSO training course appropriate for
their designated task (visual or acoustic). Acoustic PSOs are required to complete
specialized training for operating PAM systems and are encouraged to have familiarity
with the vessel with which they will be working. PSOs can act as acoustic or visual
observers (but not at the same time) as long as they demonstrate to NMFS
(nmfs.psoreview(@noaa.gov) that their training and experience are sufficient to

perform necessary tasks. NMFS must review and approve PSO resumes accompanied
by a relevant training course information packet that includes the name and
qualifications (i.e., experience, training completed, or educational background) of the
instructor(s), the course outline or syllabus, and course reference material as well as a
document stating successful completion of the course. NMFS shall have one week to
approve PSOs from the time that the necessary information is submitted by the
BOEM-approved Permit/Plan holder, after which PSOs meeting the minimum
requirements shall automatically be considered approved.

2. At least one visual and two acoustic PSOs (when required) aboard the vessel must have
a minimum of 90 days at-sea experience working in those roles, respectively, with no
more than 18 months elapsed since the conclusion of the at-sea experience. One visual
PSO with such experience shall be designated as the lead for the entire protected
species observation team. The lead shall coordinate duty schedules and roles for the
PSO team and serve as primary point of contact for the vessel operator (the
responsibility of coordinating duty schedules and roles may instead be assigned to a
shore-based, third-party monitoring coordinator). To the maximum extent practicable,
the lead PSO shall devise the duty schedule such that experienced PSOs are on duty
with those PSOs with appropriate training but who have not yet gained relevant
experience.

a. PSOs must successfully complete relevant training, including completion of all
required coursework and passing (80 percent or greater) a written and/or oral
examination developed for the training program. PSOs must have successfully
attained a bachelor’s degree from an accredited college or university with a
major in one of the natural sciences, a minimum of 30 semester hours or
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Equipment

equivalent in the biological sciences, and at least one undergraduate course in
math or statistics. The educational requirements may be waived if the PSO has
acquired the relevant skills through alternate experience. Requests for such a
waiver shall be submitted by the BOEM-approved Permit/Plan holder to NMFS
(nmfs.psoreview(@noaa.gov) and must include written justification. Requests
shall be granted or denied (with justification) by NMFS within one week of
receipt of submitted information. Alternate experience that may be considered
includes, but is not limited to: (1) secondary education and/or experience
comparable to PSO duties; (2) previous work experience conducting academic,
commercial, or government-sponsored protected species surveys; or (3)
previous work experience as a PSO; the PSO should demonstrate good standing
and consistently good performance of PSO duties.

The MMPA incidental take authorization (as applicable) and BOEM-approved Permit/Plan
holder is required to:

1.

Provide PSOs with bigeye binoculars (e.g., 25 x 150; 2.7 view angle; individual ocular
focus; height control) of appropriate quality solely for PSO use. These shall be
pedestal-mounted on the deck at the most appropriate vantage point that provides for
optimal sea surface observation, PSO safety, and safe operation of the vessel.

Work with the selected third-party observer provider to ensure PSOs have all
equipment (including backup equipment) needed to adequately perform necessary
tasks, including accurate determination of distance and bearing to observed protected

species. Such equipment, at a minimum, shall include:

a.

C.

f

Each vessel requiring PAM will include a passive acoustic monitoring system
that has been verified and tested by an experienced acoustic PSO that will be
using it during the trip for which monitoring is required.

Reticle binoculars (e.g., 7 x 50) of appropriate quality (at least one per PSO,
plus backups)

Global Positioning Units (GPS) (plus backup)

Digital camera with a telephoto lens (the camera or lens should also have an
image stabilization system) that is at least 300 mm or equivalent on a full-frame
single lens reflex (SLR) (plus backup)

Radios for communication among vessel crewand PSOs (at least one per PSO,
plus backups)

Any other tools necessary to adequately perform necessary PSO tasks.

Equipment specified in (a) through (g) above may be provided by an individual PSO,
the third-party observer provider, or the MMPA authorization (as applicable) and
BOEM-approved Permit/Plan holder but the latter is responsible for ensuring PSOs
have the proper equipment required to perform the duties specified within these

protocols.
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Data Collection

PSOs must use standardized data collection forms. PSOsshall record detailed information
about any implementation of mitigation requirements, including the distance of animals to the
acoustic source and description of specific actions thatensued, the behavior of the animal(s),
any observed changes in behavior before and after implementation of mitigation, and if
shutdown was implemented, the length of time before any subsequent ramp-up of the acoustic
source. If required mitigation was not implemented, PSOs should record a description of the
circumstances. At a minimum, the following information must be recorded:

1.
2.

SANAE

10.

11.

12.

BOEM Permit/Plan number;

Vessel names (source vessel and other vessels associated with survey), vessel size and
type, maximum speed capability of vessel, port of origin, and call signs;

PSO names and affiliations;
Dates of departures and returns to port with port name;
Date and participants of PSO briefings (as discussed in General Requirements. 2);
Dates and times (Greenwich Mean Time) of survey effort and times corresponding
with PSO effort;
Vessel location (latitude/longitude) when survey effort began and ended and
vessel location at beginning and end of visual PSO duty shifts;
Vessel heading and speed at beginning and end of visual PSO duty shifts and upon
any line change;
Environmental conditions while on visual survey (at beginning and end of PSO shift
and whenever conditions changed significantly), including BSS and any other relevant
weather conditions including cloud cover, fog, sun glare, and overall visibility to the
horizon,;
Factors that may have contributed to impaired observations during each PSO shift
change or as needed as environmental conditions changed (e.g., vessel traffic,
equipment malfunctions);
Survey activity information, such as acoustic source power output while in operation,
number and volume of airguns operating in the array, tow depth of the array, and
any other notes of significance (i.e., pre-clearance, ramp-up, shutdown, testing,
shooting, ramp-up completion, end of operations, streamers, etc.); and
Upon visual observation of any protected species, the following information:

a. Watch status (sighting made by PSO on/off effort, opportunistic, crew,
alternate vessel/platform);
PSO who sighted the animal;
Time of sighting;
Vessel location (coordinates) at time of sighting;
Water depth;
Direction of vessel’s travel (compass direction);
Direction of animal’s travel relative to the vessel;
Pace of the animal;

S o Ao o



DocuSign Envelope ID: A864744C-E191-49EE-8E25-2596117295A0

i. Estimated distance to the animal and its heading relative to vessel at
initial sighting;

j. Identification of the animal (e.g., genus/species, lowest possible taxonomic
level, or unidentified), PSO confidence in identification, and the

composition of the group if there is a mix ofspecies;

k. Estimated number of animals (high/low/best);

. Estimated number of animals by cohort (adults, juveniles, group composition,

etc.);

m. Description (as many distinguishing features as possible of each individual
seen, including length, shape, color, pattern, scars or markings, shape and size

of dorsal fin, shape of head, and blow characteristics);

n. Detailed behavior observations (e.g., number of blows/breaths, number
of surfaces, breaching, spyhopping, diving, feeding, traveling; as explicit
and detailed as possible; note any observed changes in behavior),
including an assessment of behavioral responses to survey activity;

o. Animal’s closest point of approach (CPA) and/or closest distance from
any element of the acoustic source;

p. Platform activity at time of sighting (e.g., deploying, recovering, testing,
shooting, data acquisition, other); and

q. Description of any actions implemented in response to the sighting (e.g.,
delays, shutdown, ramp-up) and time and location of the action.

13. If a marine mammal is detected while using the PAM system, the following

information should be recorded:
a. An acoustic encounter identification number, and whether the detection
was linked with a visual sighting;
b. Date and time when first and last heard;
c. Types and nature of sounds heard (e.g., clicks, whistles, creaks, burst
pulses, continuous, sporadic, strength of signal);

d. Any additional information recorded such as water depth of the hydrophone

array, bearing of the animal to the vessel (if determinable), species or
taxonomic group (if determinable), spectrogram screenshot, and any other
notable information.

Deep Penetration Seismic Survey Protocols
Visual Monitoring

1.

During survey operations (e.g., any day on which use of the acoustic source is planned
to occur, and whenever the acoustic source is in the water, whether activated or not), a
minimum of two visual PSOs must be on duty and conducting visual observations at
all times during daylight hours (i.e., from 30 minutes prior to sunrise through 30
minutes following sunset).

2. Visual monitoring must begin no less than 30 minutes prior to ramp-up and must

8



DocuSign Envelope ID: A864744C-E191-49EE-8E25-2596117295A0

continue until one hour after use of the acousticsource ceases or until 30 minutes

past sunset.

Visual PSOs shall coordinate to ensure 360° visual coverage around the vessel from
the most appropriate observation posts, and shall conduct visual observations using
binoculars and the naked eye while free from distractions and in a consistent,
systematic, and diligent manner.

PSOs shall establish and monitor applicable exclusion and buffer zones. These zones
shall be based upon the radial distance from the edges of the airgun array (rather than
being based on the center of the array or around the vessel itself). During use of the
acoustic source (i.e., anytime the acoustic source is active, including ramp-up),
occurrences of protected species within the buffer zone (but outside the exclusion zone)
should be communicated to the operator to prepare for the potential shutdown for
marine mammals (or voluntary pause for other non-marine mammal protected species
[e.g., sea turtles] if being employed) of the acoustic source.

Visual PSOs shall immediately communicate all observations to the on duty

acoustic PSO(s), including any determination by the PSO regarding species
identification, distance, and bearing and the degree of confidence in the
determination.

Any observations of protected species by crew members aboard any vessel associated
with the survey shall be relayed to the PSO team.

During good conditions (e.g., daylight hours; Beaufort sea state (BSS) 3 or less), visual
PSOs shall conduct observations when the acoustic source is not operating for
comparison of sighting rates and behavior with and without use of the acoustic source
and between acquisition periods, to the maximum extent practicable.

Visual PSOs may be on watch for a maximum of two consecutive hours followed by a
break of at least one hour between watches and may conduct a maximum of 12 hours
of observation per 24-hour period. Combined observational duties (visual and acoustic
but not at same time) may not exceed 12 hours per 24-hour period for any individual
PSO. NMFS may grant an exception for LOA applications that demonstrate such a
“two hours on/one hour off” duty cycle is not practicable, in which case visual PSOs
will be subject to a maximum of four consecutive hours on watch followed by a break
of at least two hours between watches. Combined observational duties (visual and
acousticbut not at the same time) must not exceed 12 hours per 24-hour period for any
individual PSO

Acoustic Monitoring

1.

Applicants must provide a PAM plan to NMFS according to the MMPA authorization

including description of the hardware and software proposed for use prior to
proceeding with any survey where PAM is required. The source vessel must use a
towed PAM system at all times when operating in waters deeper than 100 m, which

9
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must be monitored by at a minimum one on duty acoustic PSO beginning at least 30
minutes prior to ramp-up, at all times during use of the acoustic source, and until one
hour after use of the acoustic source ceases. “PAM system” refers to calibrated
hydrophone arrays with full system redundancy to detect,identify, and estimate
distance and bearing to vocalizing cetaceans, coupled with appropriate software to aid
monitoring and listening by a PAM operator skilled in bioacoustics analysis and
computer system specifications capable of running appropriate software. The PAM
system must have at least one calibrated hydrophone (per each deployed hydrophone
type and/or set) sufficient for determining whether background noise levels on the
towed PAM system are sufficiently low to meet performance expectations).

2. Acoustic PSOs shall immediately communicate all detections to visual PSOs, when
visual PSOs are on duty, including any determination by the PSO regarding species
identification, distance, and bearing and the degree of confidence in the
determination.

3. Acoustic PSOs may be on watch for a maximum of four consecutive hours followed
by a break of at least two hours between watches and may conduct a maximum of 12
hours of observation per 24-hour period. Combined observational duties (acoustic and
visual but not at same time) may not exceed 12 hours per 24-hour period for any
individual PSO.

4. Survey activity may continue for 30 minutes when the PAM system malfunctions or
is damaged, while the PAM operator diagnoses the issue. If the diagnosis indicates
that the PAM system must be repaired to solve the problem, operations may continue
for an additional two hours without acoustic monitoring during daylight hours only
under the following conditions:

a. Sea state is less than or equal to BSS 4;

b. No marine mammals (excluding delphinids) detected solely by PAM in
the applicable exclusion zone in the previous two hours;

c¢. NMFS and BSEE are notified via email (nmfs.psoreview(@noaa.gov and
protectedspecies@bsee.gov, respectively) as soon as practicable with the time
and location in which operations began occurring without an active PAM
system; and

d. Operations with an active acoustic source, but without an operating PAM
system, do not exceed a cumulative total of four hours in any 24-hour period.

Pre-clearance and Ramp-up

The intent of pre-clearance observation (30 minutes) is to ensure no protected species are
observed within the exclusion zones, and buffer zone if applicable (i.e., only when the
exclusion zone is equal to 500 meters, see Definitions section for details on when the buffer

10
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zone is not applicable), prior to the beginning of ramp-up. During pre-clearance is the only
time observations of protected species in the buffer zone would prevent operations (i.e., the
beginning of ramp-up). The intent of ramp-up is to warn protected species of pending seismic
operations and to allow sufficient time for those animals to leave the immediate vicinity. A
ramp-up procedure, involving a step-wise increase in the number of airguns firing and total
array volume until all operational airguns are activated and the full volume is achieved, is
required at all times as part of the activation of the acoustic source. All operators must adhere
to the following pre-clearance and ramp-up requirements, which are applicable to both marine
mammals and sea turtles:

1.

The operator must notify a designated PSO of the planned start of ramp-up as agreed
upon with the lead PSO; the notification time should not be less than 60 minutes prior
to the planned ramp-up.

Ramp-ups shall be scheduled so as to minimize the time spent with the source
activated prior to reaching the designated run-in.

A designated PSO must be notified againimmediately prior to initiating ramp-

up procedures and the operator must receive confirmation from the PSO to

proceed.

Ramp-up may not be initiated if any marine mammal or sea turtle is within the
applicable exclusion or buffer zone. If a marine mammal or sea turtle is observed
within the applicable exclusion zone or the buffer zone during the 30 minute pre-
clearance period, ramp-up may not begin until the animal(s) has been observed exiting
the zones or until an additional time period has elapsed with no further sightings (15
minutes for small odontocetes and 30 minutes for all other species including sea
turtles).

Ramp-up shall begin by activating a single airgun of the smallest volume in the array
and shall continue in stages by doubling the number of active elements at the
commencement of each stage, with each stage of approximately the same duration.
Duration shall not be less than 20 minutes. The operator must provide information to
the PSO documenting that appropriate procedures were followed.

PSOs must monitor the exclusion and buffer zones during ramp-up, and ramp-up must
cease and the source must be shut down upon observation of a marine mammal or sea
turtle within the applicable exclusion zone. Once ramp-up has begun, observations of
marine mammals and sea turtles within the buffer zone do not require shutdown, or
voluntarily pause for other non-marine mammal protected species (e.g., sea turtles) if
being employed, but such observation shall be communicated to the operator to prepare
for the potential shutdown, or voluntarily pause if being employed.

Ramp-up may occur at times of poor visibility, including nighttime, if appropriate
acoustic monitoring has occurred with no detections in the 30 minutes prior to
beginning ramp-up. Acoustic source activation may only occur at times of poor

11
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visibility where operational planning cannot reasonably avoid such circumstances.

If the acoustic source is shut down for brief periods (i.e., less than 30 minutes) for
reasons other than implementation of prescribed mitigation (e.g., mechanical
difficulty), it may be activated again without ramp-up if PSOs have maintained
constant visual and/or acoustic observation and no visual detections of marine
mammals or sea turtleshave occurred within the applicable exclusion zone and no
acoustic detections of marine mammals have occurred. For any longer shutdown, pre-
clearance observation and ramp-up are required. For any shutdown at night or in
periods of poor visibility (e.g., BSS 4 or greater), ramp-up is required, but if the
shutdown period was brief andconstant observation was maintained, pre-clearance
watch of 30 min is not required.

Testing of the acoustic source involving all elements requires ramp-up. Testing limited
to individual source elements or strings does not require ramp-up but does require pre-
clearance observation period.

Shutdown

For non-marine mammal protected species (e.g., sea turtles), shutdowns are not required.
However, the BOEM Permit or authorized Plan and MMPA authorization (as applicable)
holder may employ a voluntary pause during which the visual PSO would request that the

operator voluntarily pause the airgun array for six shots if a non-marine mammal protected
species is observed within the exclusion zone (within 500 meters) during active airgun use, to
let the animal float past the array while it is inactive. For marine mammals, all operators must
adhere to the following shutdown requirements:

L.

Any PSO on duty has the authority to delay the start of survey operations or to call
for shutdown of the acoustic source if a marine mammal is detected within the
applicable exclusion zone.

The operator must establish and maintain clear lines of communication directly
between PSOs on duty and crew controlling the acoustic source to ensure that
shutdown, and voluntary pause commands (optional for other protected species) are
conveyed swiftly while allowing PSOs to maintain watch.

When both visual and acoustic PSOs are on duty, all detections must be immediately
communicated to the remainder of the on-duty PSO team for potential verification
of visual observations by the acoustic PSO or of acoustic detections by visual PSOs.
Two exclusion zones are defined, depending on the species and context. A standard
exclusion zone encompassing the area at and below the sea surface out to a radius
of 500 meters from the edges of the airgun array (0-500 m) is defined. An extended
1,500-m exclusion zone must be applied upon detection (visual or acoustic) of a
baleen whale, sperm whale, beaked whale or Kogia spp. within the zone.

When the airgun array is active (i.e., any time one or more airguns is active, including
during ramp-up) and (1) a marine mammal appears within or enters the applicable
exclusion zone and/or (2) a marine mammal (excluding delphinids) is detected
acoustically and localized within the applicable exclusion zone, the acoustic source
must be shut down. When shutdown is called for by a PSO, the acoustic source must be
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immediately deactivated and any dispute resolved only following deactivation.
6. The shutdown requirement is waived for dolphins of the following genera:
Steno, Tursiops, Stenella, and Lagenodelphis.
a. If a small delphinid (individual of the Family Delphinidae, which includes the

aforementioned dolphin genera), is acoustically detected and localized within
the exclusion zone, no shutdown is required unless the acoustic PSO or a
visual PSO confirms the individual to be of a genera other than those listed
above, in which case a shutdown is required.

7. If there is uncertainty regarding identification (i.e., whether the observed marine
mammal(s) belongs to one of the delphinid genera for which shutdown is waived or
one of the species with a larger exclusion zone), visual PSOs may use best
professional judgment in making the decision to call for a shutdown.

8. Upon implementation of shutdown, the source may be reactivated after the marine
mammal(s) has been observed exiting the applicable exclusion zone (i.e., animal is
not required to fully exit the buffer zone where applicable) or following a 30-minute
clearance period with no further observation of the marine mammal(s).

Time-area closure

From January 1 through May 31, no use of airguns may occur shoreward of the 20-m isobaths and between
90-84° W

Shallow penetration protocols

1. The requirements defined for deep penetration surveys shall be followed, with the
following exceptions:

a. PAM is not required for shallow penetration surveys.

b. Ramp-up for small airgun arrays must follow the procedure described above
for large airgun arrays, but may occur over an abbreviated period of time.
Ramp-up is not required for surveys using only a single airgun. For sub-
bottom profilers, power should be increased as feasible to effect a ramp-up.

c. Two exclusion zones are defined, depending on the species and context. A
standard exclusion zone encompassing the area at and below the sea surface
out to a radius of 100 meters from the edges of the airgun array (if used) or
from the acoustic source (0-100 m) is defined. An extended 500-m
exclusion zone must be applied upon detection (visual or acoustic) of a
baleen whale, sperm whale, beaked whale or Kogia spp. within the zone.

d. The buffer zone encompasses the area at and below the sea surface from the
edge of the 0-100 meter exclusion zone out to a radius of 200 meters from the
edges of the airgun array (if used) or from the acoustic source (100-200
meters). The buffer zone is not applicable when the exclusion zone is greater
than 100 meters.
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Non-Airgun High-Resolution Geophysical (HRG) Protocol

Non-airgun HRG surveys are conducted in leases and along pipeline routes to evaluate the
potential for geohazards, archaeological resources, and certain types of benthic
communities. Non-airgun HRG sources include but are not limited to side-scan sonars,
boomers, sparkers (in limited situations) and compressed high-intensity radiated pulse
(CHIRP) sub bottom profilers (in limited situations), and single-beam or multibeam depth
sounders.

Non-Airgun HRG Surveys with Frequencies >180 kHz

Acoustic sources do not require detailed analyses because the frequency is outside the
general hearing range of marine mammals.

Non-Airgun HRG Surveys with Frequencies <180 kHz

For all non-airgun HRG surveys in which one or more active acoustic sound sources are
operating at <180 kHz, the requirements defined for shallow penetration surveys shall be
followed, with the following exceptions:

1. Pre-clearance watch is required for a period of 30 minutes and over a 200-m radius
from the acoustic source.

2. When operating in waters deeper than 100-m, during survey operations (e.g., any
day on which use of the acoustic source is planned to occur, and whenever the
acoustic source is in the water, whether activated or not), a minimum of one trained
and experienced independent PSO must be on duty and conducting visual
observations at all times during daylight hours (i.e., from 30 minutes prior to sunrise
through 30 minutes following sunset).

3. When operating in waters shallower than 100-m, a minimum of one trained visual
PSO, which may be a crew member, must be employed. PSOs employed during
shallow-water HRG surveys are only required during the pre-clearance period.

4. PSOs are not required during survey operations in which the active acousticsource(s)
are deployed on an autonomous underwater vehicle.

5. PAM is not required for HRG surveys. Shutdowns are not required for HRG
surveys.

Entanglement and Entrainment Risk Reduction
Nodal Survey Requirements

To avoid the risk of entanglement, lessees and operators conducting surveys using ocean-bottom

nodes or similar gear must:
1. Use negatively buoyant coated wire-core tether cable;

2. Ensure any cables/lines are designed to be rigid;
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3. Retrieve all lines immediately following completion of the survey; and

4. Attach acoustic pingers directly to the coated tether cable; acoustic releases should not be
used.

Reporting

1. The BOEM Permit/Plan holder shall submit interim reports (see Data Collection
section for details) on the 1% of each month to BSEE (protectedspecies@bsee.gov)
detailing all protected species observations with closest approach distance. The
MMPA authorization (as applicable) and BOEM Permit/Plan holder shall submit a
draft comprehensive report to BOEM/BSEE (protectedspecies@boem.gov and
protectedspecies@bsee.gov) and NMFES (nmfs.psoreview(@noaa.gov) on all
activities and monitoring results within 90 days of the completion of the survey or
expiration of the MMPA authorization (as applicable) or BOEM Permit/Plan,
whichever comes sooner, or if an issued MMPA authorization is valid for greater
than one year, the summary report must be submitted on an annual basis. The
report must describe all activities conducted and sightings of protected species
near the activities, must provide full documentation of methods, results, and
interpretation pertaining to all monitoring, and must summarize the dates and
locations of survey operations and all protected species sightings (dates, times,
locations, activities, associated survey activities, and information regarding
locations where the acoustic source was used). For operations requiring the use of
PAM, the report must include a validation document concerning the use of PAM,
which should include necessary noise validation diagramsand demonstrate
whether background noise levels on the PAM deployment limited achievement.
The draft report shall also include geo-referenced time-stamped vessel track lines
for all time periods during which airguns were operating. Track lines should
include points recording any change in airgun status (e.g., when the airguns began
operating, when they were turned off, or when they changed from full array to
single gun or vice versa). GIS files shall beprovided in ESRI shapefile format and
include the UTC date and time, latitude in decimal degrees, and longitude in
decimal degrees. All coordinates shall be referenced to the WGS84 geographic
coordinate system. In addition to the report, all raw observational data shall be
made available to BOEM/BSEE and NMFS. The report must summarize the
information submitted in interim monthly reports as well as additional data
collected as described above in Data Collection and the MMPA authorization (as
applicable). The draft report must be accompanied by a certification from the lead
PSO as to the accuracy of the report, and the lead PSO may submit directly to
BOEM/BSEE and NMFS a statement concerning implementation and
effectiveness of the required mitigation and monitoring. A final report must be
submitted within 30 days following resolution of any comments on the draft
report.

2. Reporting injured or dead protected species:
The MMPA authorization (as applicable) and BOEM Permit/Plan holder must report
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sightings of any injured or dead aquatic protected species immediately, regardless of
the cause of injury or death. For reporting dead or injured marine mammals, refer to
the reporting requirements specified in the MMPA authorization (as applicable),
associated with the activity being conducted, and Appendix C
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Appendix C. Vessel Strike Avoidance and Injured/Dead Aquatic
Protected Species Reporting Protocols

This Appendix has been revised as of April 26, 2021 and replaces the original Appendix C
(dated March 13, 2020). These protocols will be implemented by the Bureau of Ocean Energy
Management (BOEM) and the Bureau of Safety and Environmental Enforcement (BSEE)
through non-discretionary conditions of approval (COA) applied programmatically to
BOEM/BSEE permitted activities (see Attachment 1 to the amended Incidental Take Statement),
and provide guidelines to operators in complying with the Endangered Species Act (ESA; 16
U.S.C. §§ 1531-1544) and Marine Mammal Protection Act (MMPA; 16 U.S.C. §§1361- 1423h).
The measures contained herein apply to all seismic surveys approved by BOEM and associated
with the federally regulated oil and gas program in the Gulf of Mexico.

Aquatic Protected Species Identification

Crew and supply vessel personnel should use a Gulf of Mexico reference guide that includes
identifying information on marine mammals, sea turtles, and other marine protected species
(i.e., Endangered Species Act listed species such as Gulf sturgeon, giant manta ray, or
oceanic whitetip shark; hereafter collectively termed “other aquatic protected species”) that
may be encountered in the Gulf of Mexico Outer Continental Shelf (OCS). Vessel operators
must comply with the below measures except under extraordinary circumstances when the
safety of the vessel or crew is in doubt or the safety of life at sea is in question.

Vessel Strike Avoidance

1. Vessel operators and crews must maintain a vigilant watch for all aquatic protected
species and slow down, stop their vessel, or alter course, as appropriate and regardless
of vessel size, to avoid striking any protected species. A single aquatic protected
species at the surface may indicate the presence of submerged animals in the vicinity of
the vessel; therefore, precautionary measures should always be exercised. A visual
observer aboard the vessel must monitor a vessel strike avoidance zone (species-
specific distances detailed below) around the vessel according to the parameters stated
below, to ensure the potential for strike is minimized. Visual observers monitoring the
vessel strike avoidance zone can be either third-party observers or crew members (e.g.,
captain), but crew members responsible for these duties must be provided sufficient
training to distinguish aquatic protected species to broad taxonomic groups, as well as
those specific species detailed further below.

2. Vessel speeds must also be reduced to 10 knots or less when mother/calf pairs, pods,
or large assemblages (greater than three) of any marine mammal are observed near a
vessel.
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3. All vessels must maintain a minimum separation distance of 100 meters (m) from
sperm whales, and 500 m from any baleen whale to specifically protect the Gulf of
Mexico Bryde’s whale.

4. All vessels must, to the maximum extent practicable, attempt to maintain a minimum
separation distance of 50 meters from all “other aquatic protected species” including
sea turtles, with an exception made for those animals that approach the vessel.

5. When aquatic protected species are sighted while a vessel is underway, the vessel
should take action as necessary to avoid violating the relevant separation distance (e.g.,
attempt to remain parallel to the animal’s course, avoid excessive speed or abrupt
changes in direction until the animal has left the area). If aquatic protected species are
sighted within the relevant separation distance, the vessel should reduce speed and shift
the engine to neutral, not engaging the engines until animals are clear of the area. This
does not apply to any vessel towing gear (e.g., source towed array and site clearance
trawling).

6. Any BOEM/BSEE-authorized or -permitted activity occurring within the Eastern
Planning Area will be subject to a step-down review with NMFS under the attached
2020 biological opinion on BOEM Oil and Gas Program Activities in the Gulf of
Mexico.

The above requirements do not apply in any case where compliance would create an
imminent and serious threat to a person or vessel or to the extent that a vessel is restricted in
its ability to maneuver and, because of that restriction, is unable to comply.

Injured/Dead Protected Species Reporting

The measures below have been revised from the original measures (contained in the
Appendices to the biological opinion dated March 13, 2020) in accordance with the revised
proposed action (see Attachments 1 and 2 to the amended ITS).

At all times, vessel operators must report sightings of any injured or dead aquatic protected
species immediately, regardless of whether the injury or death was caused by the operator’s
vessel. If the injury or death was caused by a collision with the operator’s vessel, the operator
must immediately report the incident to NMFS by email at nmfs.psoreview(@noaa.gov and
must also immediately report the incident to the appropriate NMFS contact below for 24 hour
response. The operator must further notifty BOEM and BSEE within 24 hours of the strike by
email to protectedspecies@boem.gov and protectedspecies@bsee.gov. The report must include
the following information:

Time, date, and location (latitude/longitude) of the incident;

Species identification (if known) or description of the animal(s) involved;

Vessel’s speed during and leading up to the incident;

Vessel’s course/heading and what operations were being conducted (if applicable);
Status of all sound sources in use;
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10.

11

12.

Description of avoidance measures/requirements that were in place at the time of the
strike and what additional measures were taken, if any, to avoid strike;

Environmental conditions (e.g., wind speed and direction, Beaufort sea state, cloud
cover, visibility) immediately preceding the strike;

Estimated size and length of animal that was struck;

Description of the behavior of the marine mammal immediately preceding and following
the strike;

If available, description of the presence and behavior of any other marine mammals
immediately preceding the strike;

. Estimated fate of the animal (e.g., dead, injured but alive, injured and moving, bloodor

tissue observed in the water, status unknown, disappeared); and
To the extent practicable, photographs or video footage of the animal(s).

In the event that any of the following occur at any time, immediate reporting of the incident is
required, after personnel and/or diver safety is ensured:

Entanglement or entrapment of a protected species (i.e., an animal is entangled in a line
or cannot or does not leave a moon pool of its own volition).

Injury of a protected species (e.g., the animal appears injured or lethargic).

Interaction or contact with equipment by a protected species.

Any observation of a leatherback sea turtle within a moon pool (regardless of whether it
appears injured, or an interaction with equipment or entanglement/entrapment is
observed).

As soon as personnel and/or diver safety is ensured, any of the incidents listed above must be
reported to NMFS by contacting the appropriate expert for 24-hr response. If an immediate
response is not received, the operator must keep trying until contact is made. Any failed attempts
should be documented. Contact information for reporting is as follows:

Marine mammals: contact Southeast Region's Marine Mammal Stranding Hotline at 1-
877-433-8299.

Sea turtles: contact NMFS Veterinary Medical Officer at 352-283-3370. If no answer,
contact (301) 301-3061. This includes the immediate reporting of any observation of a
leatherback sea turtle within a moon pool.

Other protected species (e.g., giant manta ray, oceanic whitetip shark, or Gulf sturgeon):
contact the ESA Section 7 biologist at 301-427-8413.

The report must include the following information:

1.

PN B W

Time, date, water depth and location (latitude/longitude) of the first discovery (and
updated location information if known and applicable);

Name, type, and call sign of the vessel in which the event occurred;

Equipment being utilized at time of observation;

Species identification (if known) or description of the animal(s) involved;
Approximate size of animal;

Condition of the animal(s) during the event and any observed injury / behavior;
photographs or video footage of the animal(s), if able; and

General narrative and timeline describing events that took place.
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After the appropriate contact(s) have been made for guidance/assistance as described above, the
operator may call BSEE at 985-722-7902 (24 hours/day) for questions or additional guidance on
recovery assistance needs (if still required) and continued monitoring requirements. The operator

may also contact this number if a timely response from the appropriate contact(s) listed above
were not received.
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LETTER OF AUTHORIZATION

CGG Inc. and its designees are hereby authorized under section 101(a)(5)(A) of the Marine
Mammal Protection Act (MMPA; 16 U.S.C. 1371(a)(5)(A)) to take marine mammals incidental
to geophysical survey activities in the Gulf of Mexico, subject to the provisions of the MMPA
and the Regulations Governing Taking Marine Mammals Incidental to Geophysical Survey
Activities in the Gulf of Mexico (50 CFR Part 217, Subpart S) (Regulations).

I. This Letter of Authorization (LOA) is valid from the date of issuance, through November
30, 2023.
2. This LOA authorizes take incidental to the specified geophysical survey activities (with a

proprietary test application using an airgun array as the sound source, covering portions
of approximately 21 lease blocks) described in the LOA request.

3. General Conditions

(a) A copy of this LOA must be in the possession of the Holder of the Authorization
(Holder), vessel operator, other relevant personnel, the lead protected species
observer (PSO), and any other relevant designees operating under the authority of
the LOA.

(b) The species and/or stocks authorized for taking are listed in Table 1. Authorized
take, by Level A and Level B harassment only, is limited to the species and
numbers listed in Table 1.

(c) The taking by serious injury or death of any of the species listed in Table 1 or any
taking of any other species of marine mammal is prohibited and may result in the
modification, suspension, or revocation of this IHA. Any taking exceeding the
authorized amounts listed in Table 1 is prohibited and may result in the
modification, suspension, or revocation of this IHA.

(d) The Holder must instruct relevant vessel personnel with regard to the authority of
the protected species monitoring team (PSO team), and must ensure that relevant
vessel personnel and PSO team participate in a joint onboard briefing, led by the
vessel operator and lead PSO, prior to beginning work to ensure that
responsibilities, communication procedures, protected species monitoring
protocols, operational procedures, and LOA requirements are clearly understood.
This briefing must be repeated when relevant new personnel join the survey
operations before work involving those personnel commences.

(e) The acoustic source must be deactivated when not acquiring data or preparing to
acquire data, except as necessary for testing. Unnecessary use of the acoustic
source must be avoided. Notified operational capacity (i.e., total array volume)
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(not including redundant backup airguns) must not be exceeded during the survey,
except where unavoidable for source testing and calibration purposes. All
occasions where activated source volume exceeds notified operational capacity
must be communicated to the PSO(s) on duty and fully documented. The lead
PSO must be granted access to relevant instrumentation documenting acoustic
source power and/or operational volume.

PSO requirements:

LOA-holders must use independent, dedicated, qualified PSOs, meaning
that the PSOs must be employed by a third-party observer provider, must
have no tasks other than to conduct observational effort, collect data, and
communicate with and instruct relevant vessel crew with regard to the
presence of protected species and mitigation requirements (including brief
alerts regarding maritime hazards), and must be qualified pursuant to
section 5(a) of this LOA. Acoustic PSOs are required to complete
specialized training for operating passive acoustic monitoring (PAM)
systems and are encouraged to have familiarity with the vessel on which
they will be working. PSOs may act as both acoustic and visual observers
(but not simultaneously), so long as they demonstrate that their training
and experience are sufficient to perform each task.

The Holder must submit PSO resumes for NMFS review and approval
prior to commencement of the survey (submit to
nmfs.psoreview(@noaa.gov). Resumes should include dates of training and
any prior NMFS approval, as well as dates and description of last
experience, and must be accompanied by information documenting
successful completion of an acceptable training course. NMFS is allowed
one week to approve PSOs from the time that the necessary information is
received by NMFS, after which PSOs meeting the minimum requirements
will automatically be considered approved.

At least one visual PSO and two acoustic PSOs aboard each acoustic
source vessel must have a minimum of 90 days at-sea experience working
in those roles, respectively, with no more than eighteen months elapsed
since the conclusion of the at-sea experience. One visual PSO with such
experience must be designated as the lead for the entire PSO team. The
lead must coordinate duty schedules and roles for the PSO team and serve
as the primary point of contact for the vessel operator. (Note that the
responsibility of coordinating duty schedules and roles may instead be
assigned to a shore-based, third-party monitoring coordinator.) To the
maximum extent practicable, the lead PSO must devise the duty schedule
such that experienced PSOs are on duty with those PSOs with appropriate
training but who have not yet gained relevant experience.

Mitigation Requirements
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Visual monitoring requirements:

During survey operations (i.e., any day on which use of the acoustic
source is planned to occur, and whenever the acoustic source is in the
water, whether activated or not), a minimum of two PSOs must be on duty
and conducting visual observations at all times during daylight hours (i.e.,
from 30 minutes prior to sunrise through 30 minutes following sunset).

Visual monitoring must begin not less than 30 minutes prior to ramp-up
and must continue until one hour after use of the acoustic source ceases or
until 30 minutes past sunset.

Visual PSOs must coordinate to ensure 360° visual coverage around the
vessel from the most appropriate observation posts, and must conduct
visual observations using binoculars and the naked eye while free from
distractions and in a consistent, systematic, and diligent manner.

Visual PSOs must immediately communicate all observations of marine
mammals to the on-duty acoustic PSO, including any determination by the
PSO regarding species identification, distance, and bearing and the degree
of confidence in the determination.

Any observations of marine mammals by crew members aboard any vessel
associated with the survey must be relayed to the PSO team.

During good conditions (e.g., daylight hours; Beaufort sea state (BSS) 3 or
less), visual PSOs must conduct observations when the acoustic source is
not operating for comparison of sighting rates and behavior with and
without use of the acoustic source and between acquisition periods, to the
maximum extent practicable.

Visual PSOs may be on watch for a maximum of two consecutive hours
followed by a break of at least one hour between watches and may
conduct a maximum of 12 hours of observation per 24-hour period. NMFS
may grant an exception for LOA applicants that demonstrate such a “two
hours on/one hour off” duty cycle is not practicable, in which case visual
PSOs will be subject to a maximum of four consecutive hours on watch
followed by a break of at least two hours between watches. Combined
observational duties (visual and acoustic but not at the same time) must
not exceed 12 hours per 24-hour period for any individual PSO.

Acoustic monitoring requirements:

All source vessels must use a towed PAM system at all times when
operating in waters deeper than 100 m, which must be monitored by a
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minimum of one acoustic PSO beginning at least 30 minutes prior to
ramp-up, at all times during use of the acoustic source, and until one hour
after use of the acoustic source ceases. “PAM system” refers to calibrated
hydrophone arrays with full system redundancy to detect, identify, and
estimate distance and bearing to vocalizing cetaceans, coupled with
appropriate software to aid monitoring and listening by a PAM operator
skilled in bioacoustics analysis and computer system specifications
capable of running appropriate software. The PAM system must have at
least one calibrated hydrophone (per each deployed hydrophone type
and/or set) sufficient for determining whether background noise levels on
the towed PAM system are sufficiently low to meet performance
expectations. Applicants must provide a PAM plan including description
of the hardware and software proposed for use prior to proceeding with
any survey where PAM is required.

Acoustic PSOs must immediately communicate all detections of marine
mammals to visual PSOs (when visual PSOs are on duty), including any
determination by the PSO regarding species identification, distance, and
bearing, and the degree of confidence in the determination.

Acoustic PSOs may be on watch for a maximum of four consecutive hours
followed by a break of at least two hours between watches, and may
conduct a maximum of 12 hours of observation per 24-hour period.
Combined observational duties (visual and acoustic but not at the same
time) must not exceed 12 hours per 24-hour period for any individual
PSO.

Survey activity may continue for 30 minutes when the PAM system
malfunctions or is damaged, while the PAM operator diagnoses the issue.
If the diagnosis indicates that the PAM system must be repaired to solve
the problem, operations may continue for an additional two hours without
acoustic monitoring during daylight hours only under the following
conditions:

(A)  Sea state is less than or equal to BSS 4;

(B)  No marine mammals (excluding delphinids) detected solely by
PAM in the applicable exclusion zone in the previous two hours;

(C)  NMEFS is notified via email as soon as practicable with the time
and location in which operations began occurring without an active
PAM system; and

(D)  Operations with an active acoustic source, but without an operating
PAM system, do not exceed a cumulative total of four hours in any
24-hour period.
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PSOs must establish and monitor applicable exclusion and buffer zones. These
zones must be based upon the radial distance from the edges of the airgun array
(rather than being based on the center of the array or around the vessel itself).
During use of the acoustic source (i.e., anytime the acoustic source is active,
including ramp-up), occurrence of marine mammals within the relevant buffer
zone (but outside the exclusion zone) should be communicated to the operator to
prepare for the potential shutdown of the acoustic source.

Two exclusion zones are defined, depending on the species and context. A
standard exclusion zone encompassing the area at and below the sea
surface out to a radius of 500 meters from the edges of the airgun array (0-
500 m) is defined. For special circumstances (defined at 4(e)(v) of this
LOA), the exclusion zone encompasses an extended distance of 1,500
meters (0-1,500 m).

During pre-start clearance monitoring (i.e., before ramp-up begins), the
buffer zone acts as an extension of the exclusion zone in that observations
of marine mammals within the buffer zone would also preclude airgun
operations from beginning (i.e., ramp-up). For all marine mammals
(except where superseded by the extended 1,500-m exclusion zone), the
buffer zone encompasses the area at and below the sea surface from the
edge of the 0-500 meter exclusion zone out to a radius of 1,000 meters
from the edges of the airgun array (500-1,000 m). The buffer zone is not
applicable when the exclusion zone is greater than 500 meters, i.e., the
observational focal zone is not increased beyond 1,500 meters.

A ramp-up procedure, involving a step-wise increase in the number of airguns
firing and total active array volume until all operational airguns are activated and
the full volume is achieved, is required at all times as part of the activation of the
acoustic source. A 30-minute pre-start clearance observation period must occur
prior to the start of ramp-up. The Holder must adhere to the following pre-start
clearance and ramp-up requirements:

The operator must notify a designated PSO of the planned start of ramp-up
as agreed upon with the lead PSO; the notification time should not be less
than 60 minutes prior to the planned ramp-up.

Ramp-ups must be scheduled so as to minimize the time spent with source
activated prior to reaching the designated run-in.

A designated PSO must be notified again immediately prior to initiating
ramp-up procedures and the operator must receive confirmation from the

PSO to proceed.

Ramp-up must not be initiated if any marine mammal is within the
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applicable exclusion or buffer zone. If a marine mammal is observed
within the exclusion zone or the buffer zone during the 30-minute pre-start
clearance period, ramp-up must not begin until the animal(s) has been
observed exiting the zones or until an additional time period has elapsed
with no further sightings (15 minutes for small delphinids and 30 minutes
for all other species).

Ramp-up must begin by activating a single airgun of the smallest volume
in the array and shall continue in stages by doubling the number of active
elements at the commencement of each stage, with each stage of
approximately the same duration. Total duration must not be less than 20
minutes. The operator must provide information to the PSO documenting
that appropriate procedures were followed.

Ramp-up must cease and the source shut down upon observation of
marine mammals within the applicable exclusion zone. Once ramp-up has
begun, observations of marine mammals within the buffer zone do not
require shutdown.

Ramp-up may occur at times of poor visibility, including nighttime, if
appropriate acoustic monitoring has occurred with no detections of a
marine mammal other than delphinids in the 30 minutes prior to beginning
ramp-up. Acoustic source activation may only occur at night where
operational planning cannot reasonably avoid such circumstances.

If the acoustic source is shut down for brief periods (i.e., less than 30
minutes) for reasons other than implementation of prescribed mitigation
(e.g., mechanical difficulty), it may be activated again without ramp-up if
PSOs have maintained constant visual and/or acoustic observation and no
visual or acoustic detections of any marine mammal have occurred within
the applicable exclusion zone. For any longer shutdown, pre-start
clearance observation and ramp-up are required. For any shutdown at
night or in periods of poor visibility (e.g., BSS 4 or greater), ramp-up is
required, but if the shutdown period was brief and constant observation
maintained, pre-start clearance watch is not required.

Testing of the acoustic source involving all elements requires ramp-up.
Testing limited to individual source elements or strings does not require
ramp-up but does require the pre-start clearance observation period.

Shutdown requirements:

Any PSO on duty has the authority to delay the start of survey operations
or to call for shutdown of the acoustic source pursuant to these
requirements.
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The operator must establish and maintain clear lines of communication
directly between PSOs on duty and crew controlling the acoustic source to
ensure that shutdown commands are conveyed swiftly while allowing
PSOs to maintain watch.

When both visual and acoustic PSOs are on duty, all detections must be
immediately communicated to the remainder of the on-duty PSO team for
potential verification of visual observations by the acoustic PSO or of
acoustic detections by visual PSOs.

When the airgun array is active (i.e., anytime one or more airguns is
active, including during ramp-up) and (1) a marine mammal appears
within or enters the applicable exclusion zone and/or (2) a marine
mammal (excluding delphinids) is detected acoustically and localized
within the applicable exclusion zone, the acoustic source must be shut
down. When shutdown is called for by a PSO, the acoustic source must be
immediately deactivated and any dispute resolved only following
deactivation.

The extended 1,500-m exclusion zone must be applied upon detection
(visual or acoustic) of a baleen whale, sperm whale, beaked whale, or
Kogia spp. within the zone.

Shutdown requirements are waived for dolphins of the following genera:
Tursiops, Stenella, Steno, and Lagenodelphis. If a delphinid is visually
detected within the exclusion zone, no shutdown is required unless the
PSO confirms the individual to be of a genus other than those listed above,
in which case a shutdown is required. Acoustic detection of delphinids
does not require shutdown.

If there is uncertainty regarding identification or localization, PSOs may
use best professional judgment in making the decision to call for a
shutdown.

Upon implementation of shutdown, the source may be reactivated after the
marine mammal(s) has been observed exiting the applicable exclusion
zone or following a 30-minute clearance period with no further detection
of the marine mammal(s).

Vessel strike avoidance. The Holder must adhere to the following requirements:

Vessel operators and crews must maintain a vigilant watch for all marine
mammals and must slow down, stop their vessel, or alter course, as
appropriate and regardless of vessel size, to avoid striking any marine
mammal. A visual observer aboard the vessel must monitor a vessel strike
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avoidance zone around the vessel, which shall be defined according to the
parameters stated in this subsection. Visual observers monitoring the
vessel strike avoidance zone may be third-party observers (i.e., PSOs) or
crew members, but crew members responsible for these duties must be
provided sufficient training to distinguish marine mammals from other
phenomena and broadly to identify a marine mammal as a baleen whale,
sperm whale, or other marine mammal;

Vessel speeds must be reduced to 10 kn or less when mother/calf pairs,
pods, or large assemblages of marine mammals are observed near a vessel;

All vessels must maintain a minimum separation distance of 500 m from
baleen whales;

All vessels must maintain a minimum separation distance of 100 m from
sperm whales;

All vessels must, to the maximum extent practicable, attempt to maintain a
minimum separation distance of 50 m from all other marine mammals,
with an exception made for those animals that approach the vessel; and

When marine mammals are sighted while a vessel is underway, the vessel
must take action as necessary to avoid violating the relevant separation
distance, e.g., attempt to remain parallel to the animal’s course, avoid
excessive speed or abrupt changes in direction until the animal has left the
area. If marine mammals are sighted within the relevant separation
distance, the vessel must reduce speed and shift the engine to neutral, not
engaging the engines until animals are clear of the area. This does not
apply to any vessel towing gear or any vessel that is navigationally
constrained.

These requirements do not apply in any case where compliance would
create an imminent and serious threat to a person or vessel or to the extent
that a vessel is restricted in its ability to maneuver and, because of the
restriction, cannot comply.

5. Monitoring Requirements

(a)

ii.

PSO qualifications:

PSOs must successfully complete relevant, acceptable training, including
completion of all required coursework and passing (80 percent or greater)
a written and/or oral examination developed for the training program.

PSOs must have successfully attained a bachelor’s degree from an
accredited college or university with a major in one of the natural
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sciences, a minimum of 30 semester hours or equivalent in the biological
sciences, and at least one undergraduate course in math or statistics. The
educational requirements may be waived if the PSO has acquired the
relevant skills through alternate experience. Requests for such a waiver
must be submitted to NMFS and shall include written justification.
Requests will be granted or denied (with justification) by NMFS within
one week of receipt of submitted information. Alternate experience that
may be considered includes, but is not limited to:

(A)  secondary education and/or experience comparable to PSO duties;

(B)  previous work experience conducting academic, commercial, or
government-sponsored marine mammal surveys; or

(C)  previous work experience as a PSO; the PSO should demonstrate
good standing and consistently good performance of PSO duties.

Equipment. The Holder is required to:

Provide PSOs with bigeye binoculars (e.g., 25 x 150; 2.7 view angle;
individual ocular focus; height control) of appropriate quality solely for
PSO use. These must be pedestal-mounted on the deck at the most
appropriate vantage point that provides for optimal sea surface
observation, PSO safety, and safe operation of the vessel.

For each vessel required to use a PAM system, provide a PAM system that
has been verified and tested by an experienced acoustic PSO who will be
using it during the trip for which monitoring is required;

Work with the selected third-party observer provider to ensure PSOs have
all equipment (including backup equipment) needed to adequately perform
necessary tasks, including accurate determination of distance and bearing
to observed marine mammals. (Equipment specified in A. through G.
below may be provided by an individual PSO, the third-party observer
provider, or the LOA-holder, but the LOA-holder is responsible for
ensuring PSOs have the proper equipment required to perform the duties
specified herein.) Such equipment, at a minimum, must include:

(A)  Reticle binoculars (e.g., 7 x 50) of appropriate quality (at least one
per PSO, plus backups);

(B)  Global Positioning Unit (GPS) (plus backup);
(C)  Digital camera with a telephoto lens (the camera or lens should

also have an image stabilization system) that is at least 300 mm or
equivalent on a full-frame single lens reflex (SLR) (plus backup);
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(D)  Compeass (plus backup);

(E)  Radios for communication among vessel crew and PSOs (at least
one per PSO, plus backups); and

(F) Any other tools necessary to adequately perform necessary PSO
tasks.

Data collection. PSOs must use standardized electronic data forms. PSOs must
record detailed information about any implementation of mitigation requirements,
including the distance of marine mammals to the acoustic source and description
of specific actions that ensued, the behavior of the animal(s), any observed
changes in behavior before and after implementation of mitigation, and if
shutdown was implemented, the length of time before any subsequent ramp-up or
activation of the acoustic source. If required mitigation was not implemented,
PSOs must record a description of the circumstances. At a minimum, the
following information should be recorded:

Vessel names (source vessel and other vessels associated with survey),
vessel size and type, maximum speed capability of vessel, port of origin,
and call signs;

PSO names and affiliations;

Dates of departures and returns to port with port name;

Dates of and participants in PSO briefings;

Dates and times (Greenwich Mean Time) of survey effort and times
corresponding with PSO effort;

Vessel location (latitude/longitude) when survey effort began and ended
and vessel location at beginning and end of visual PSO duty shifts;

Vessel location at 30-second intervals (if software capability allows) or 5-
minute intervals (if location must be manually recorded);

Vessel heading and speed at beginning and end of visual PSO duty shifts
and upon any line change;

Environmental conditions while on visual survey (at beginning and end of
PSO shift and whenever conditions changed significantly), including
Beaufort sea state and any other relevant weather conditions including
cloud cover, fog, sun glare, and overall visibility to the horizon;
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Vessel location when environmental conditions change significantly;

Factors that may have contributed to impaired observations during each
PSO shift change or as needed as environmental conditions change (e.g.,
vessel traffic, equipment malfunctions);

Survey activity information, such as acoustic source power output while in
operation, number and volume of airguns operating in an array, tow depth
of an acoustic source, and any other notes of significance (i.e., pre-start
clearance, ramp-up, shutdown, testing, shooting, ramp-up completion, end
of operations, streamers, etc.); and

Upon visual observation of a marine mammal, the following information:

(A)

(B)

©)
(D)
(E)
(F)
(G
(H)
@

@)

(K)

(L)

M)

Watch status (sighting made by PSO on/off effort, opportunistic,
crew, alternate vessel/platform);

PSO who sighted the animal and PSO location (including height
above water) at time of sighting;

Time of sighting;

Vessel coordinates at time of sighting;

Water depth;

Direction of vessel’s travel (compass direction);

Speed of the vessel(s) from which the observation was made;
Direction of animal’s travel relative to the vessel;

Pace of the animal;

Estimated distance to the animal (and method of estimating
distance) and its heading relative to vessel at initial sighting;

Identification of the animal (e.g., genus/species, lowest possible
taxonomic level, or unidentified), PSO confidence in identification,
and the composition of the group if there is a mix of species;

Estimated number of animals (high/low/best);

Estimated number of animals by cohort (adults, juveniles, group
composition, etc.);
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Description (as many distinguishing features as possible of each
individual seen, including length, shape, color, pattern, scars or
markings, shape and size of dorsal fin, shape of head, and blow
characteristics);

Detailed behavior observations (e.g., number of blows/breaths,
number of surfaces, breaching, spyhopping, diving, feeding,
traveling; as explicit and detailed as possible; note any observed
changes in behavior), including an assessment of behavioral
responses to survey activity;

Animal’s closest point of approach (CPA) and/or closest distance
from any element of the acoustic source;

Platform activity at time of sighting (e.g., deploying, recovering,
testing, shooting, data acquisition, other); and

Description of any actions implemented in response to the sighting
(e.g., delays, shutdown, ramp-up) and time and location of the
action.

Xiv. Upon acoustic detection of a marine mammal using a PAM system, the
following information:
(A)  An acoustic encounter identification number, and whether the
detection was linked with a visual sighting;
(B)  Date and time when first and last heard;
(C)  Types and nature of sounds heard (e.g., clicks, whistles, creaks,
burst pulses, continuous, sporadic, strength of signal); and
(D)  Any additional information recorded such as water depth of the
hydrophone array, bearing of the animal to the vessel (if
determinable), species or taxonomic group (if determinable),
spectrogram screenshot, and any other notable information.
6. Reporting Requirements
(a) Annual reporting:

The Holder must submit a summary report to NMFS on all activities and
monitoring results within 90 days of the completion of the survey or
expiration of the LOA, whichever comes sooner, and must include all
information described above under section 5(c) of this LOA. If an issued
LOA is valid for greater than one year, the summary report must be
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submitted on an annual basis.

The report must describe activities conducted and sightings of marine
mammals, must provide full documentation of methods, results, and
interpretation pertaining to all monitoring, and must summarize the dates
and locations of survey operations and all marine mammal sightings
(dates, times, locations, activities, associated survey activities, and
information regarding locations where the acoustic source was used). In
addition to the report, all raw observational data must be made available to
NMFS.

For operations requiring the use of PAM, the report must include a
validation document concerning the use of PAM, which should include
necessary noise validation diagrams and demonstrate whether background
noise levels on the PAM deployment limited achievement of the planned
detection goals. Copies of any vessel self-noise assessment reports must
be included with the report.

The Holder must provide geo-referenced time-stamped vessel tracklines
for all time periods in which airguns (full array or single) were operating.
Tracklines must include points recording any change in airgun status (e.g.,
when the airguns began operating, when they were turned off). GIS files
must be provided in ESRI shapefile format and include the UTC date and
time, latitude in decimal degrees, and longitude in decimal degrees. All
coordinates must be referenced to the WGS84 geographic coordinate
system.

The draft report must be accompanied by a certification from the lead PSO
as to the accuracy of the report, and the lead PSO may submit directly to
NMEFS a statement concerning implementation and effectiveness of the
required mitigation and monitoring.

A final report must be submitted within 30 days following resolution of
any comments on the draft report.

Comprehensive reporting. The Holder must contribute to the compilation and
analysis of data for inclusion in an annual synthesis report addressing all data
collected and reported through annual reporting in each calendar year. The
synthesis period shall include all annual reports deemed to be final by NMFS in a
given one-year reporting period. The report must be submitted to NMFS within
90 days following the end of a given one-year reporting period.

Reporting of injured or dead marine mammals:

In the event that personnel involved in the survey activities discover an
injured or dead marine mammal, the Holder must report the incident to the



DocuSign Envelope ID: A864744C-E191-49EE-8E25-2596117295A0

ii.

Office of Protected Resources (OPR), NMFS and to the Southeast
Regional Stranding Network as soon as feasible. The report must include
the following information:

(A)  Time, date, and location (latitude/longitude) of the first discovery
(and updated location information if known and applicable);

(B)  Species identification (if known) or description of the animal(s)
nvolved;

(C)  Condition of the animal(s) (including carcass condition if the
animal is dead);

(D)  Observed behaviors of the animal(s), if alive;

(E)  Ifavailable, photographs or video footage of the animal(s); and

(F) General circumstances under which the animal was discovered.

In the event of a ship strike of a marine mammal by any vessel involved in
the survey activities, the LOA-holder must report the incident to OPR,
NMEFS and to the Southeast Regional Stranding Network as soon as
feasible. The report must include the following information:

(A)  Time, date, and location (latitude/longitude) of the incident;

(B)  Species identification (if known) or description of the animal(s)
involved;

(C)  Vessel’s speed during and leading up to the incident;

(D)  Vessel’s course/heading and what operations were being
conducted (if applicable);

(E)  Status of all sound sources in use;
(F)  Description of avoidance measures/requirements that were in place
at the time of the strike and what additional measures were taken,

if any, to avoid strike;

(G)  Environmental conditions (e.g., wind speed and direction, Beaufort
sea state, cloud cover, visibility) immediately preceding the strike;

(H)  Estimated size and length of animal that was struck;

D Description of the behavior of the marine mammal immediately
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preceding and following the strike;

) If available, description of the presence and behavior of any other
marine mammals immediately preceding the strike;

(K)  Estimated fate of the animal (e.g., dead, injured but alive, injured
and moving, blood or tissue observed in the water, status unknown,
disappeared); and

(L)  To the extent practicable, photographs or video footage of the
animal(s).

7. Actions to Minimize Additional Harm to Live-Stranded (or Milling) Marine Mammals

(a)

(b)

ii.

iii.

In the event of a live stranding (or near-shore atypical milling) event within 50 km
of the survey operations, where the NMFS stranding network is engaged in
herding or other interventions to return animals to the water, the Director of OPR,
NMEFS (or designee) will advise the Holder of the need to implement shutdown
procedures for all active acoustic sources operating within 50 km of the stranding.
Shutdown procedures for live stranding or milling marine mammals include the
following:

If at any time, the marine mammal(s) die or are euthanized, or if
herding/intervention efforts are stopped, the Director of OPR, NMFS (or
designee) will advise the LOA-holder that the shutdown around the
animals’ location is no longer needed.

Otherwise, shutdown procedures will remain in effect until the Director of
OPR, NMFS (or designee) determines and advises the LOA-holder that all
live animals involved have left the area (either of their own volition or
following an intervention).

If further observations of the marine mammals indicate the potential for
re-stranding, additional coordination with the LOA-holder will be required
to determine what measures are necessary to minimize that likelihood
(e.g., extending the shutdown or moving operations farther away) and to
implement those measures as appropriate.

If NMFS determines that the circumstances of any marine mammal stranding
found in the vicinity of the activity suggest investigation of the association with
survey activities is warranted, and an investigation into the stranding is being
pursued, NMFS will submit a written request to the LOA-holder indicating that
the following initial available information must be provided as soon as possible,
but no later than 7 business days after the request for information. In the event
that the investigation is still inconclusive, the investigation of the association of
the survey activities is still warranted, and the investigation is still being pursued,
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NMFS may provide additional information requests, in writing, regarding the
nature and location of survey operations prior to the time period above.

1. Status of all sound source use in the 48 hours preceding the estimated time
of stranding and within 50 km of the discovery/notification of the
stranding by NMFS; and

il. If available, description of the behavior of any marine mammal(s)
observed preceding (i.e., within 48 hours and 50 km) and immediately
after the discovery of the stranding.

8. This Authorization may be modified, suspended or revoked if the Holder fails to abide by
the conditions prescribed herein (including, but not limited to, failure to comply with
monitoring or reporting requirements), or if NMFS determines: (1) the authorized taking
is likely to have or is having more than a negligible impact on the species or stocks of
affected marine mammals, or (2) the prescribed measures are likely not or are not
effecting the least practicable adverse impact on the affected species or stocks and their

habitat.
DAMON Digitally signed by DAMON
RANDALL.KIMBERLY.BETH. 136582
RANDALL.KIMBERLY.BET 553
H.1365821093 Date: 2023.02.08 08:39:19 -05'00"

Kimberly Damon-Randall
Director, Office of Protected Resources,
National Marine Fisheries Service.
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Table 1. Authorized Incidental Take.

D Level A Level B
Common name Scientific name
harassment | harassment
Sperm whale Physeter macrocephalus 0 72
Pygmy/Dwarf sperm whale | Kogia spp. 1 15
Beaked whales Ziphius cavirostris/ Mesoplodon spp. 0 273
Rough-toothed dolphin Steno bredanensis 0 52
Bottlenose dolphin Tursiops truncatus 0 152
Clymene dolphin Stenella clymene 0 197
Atlantic spotted dolphin Stenella frontalis 0 63
Pantropical spotted dolphin | Stenella attenuata 0 456
Striped dolphin Stenella coeruleoalba 0 51
Risso’s dolphin Grampus griseus 0 38
Melon-headed whale Peponocephala electra 0 100
Pygmy killer whale Feresa attenuata 0 23
False killer whale Pseudorca crassidens 0 38
Short-finned pilot whale Globicephala macrorhynchus 0 57
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1 INTRODUCTION

Sercel is conducting a geophysical survey within the Gulf of Mexico. The details of the survey activities
are provided in the survey plan application.

In an effort to minimize the potential impacts of seismic operations on certain protected species, including
marine mammals and sea turtles, the Bureau of Ocean Energy Management (BOEM), the National
Marine Fisheries Service (NMFS), and the Bureau of Safety and Environmental Enforcement (BSEE),
have outlined monitoring, mitigation, and reporting procedures that survey operators and permit holders
are expected to implement during their seismic survey operations.

1.1 Applicable Regulatory Documents and Permits

Protected species monitoring, mitigation and reporting procedures that are applicable to the geophysical
survey are contained in the following regulatory documents:

1. The Biological Opinion (BO) issued by the NMFS on March 13, 2020, where Protected Species
Observer (PSO) procedures are outlined in detail in Appendix A

2. The survey permit issued by BOEM, permit T23-001

This document, the Environmental Management Plan (EMP), prepared by RPS on behalf of SERCEL,
describes how monitoring, mitigation, and reporting measures for protected species will be executed
during the geophysical survey program to maintain compliance with the regulatory requirements in the
2020 Gulf of Mexico Biological Opinion and its appendices and the BOEM survey permit T23-001.

2 MARINE PROTECTED SPECIES

Marine protected species or protected species refers to any marine species for which dedicated
monitoring and mitigation procedures will be implemented, including:

e  All marine mammals

e  All sea turtles

e  Gulf sturgeon, oceanic white-tipped shark, giant manta ray*

*Note that strike avoidance procedures apply to these ESA listed species, but monitoring and sound
source mitigation procedures do not need to be implemented.

3 PROTECTED SPECIES OBSERVERS AND PASSIVE
ACOUSTIC MONITORING OPERATORS

3.1 Staffing Plan

A team of three Protected Species Observers (PSOs), supplied by RPS, will be onboard each source
vessel to undertake day-time visual watches, implement mitigations, conduct data collection and reporting
in accordance with the BO and the survey permit.

A team of four Passive Acoustic Monitoring (PAM) Operators will conduct 24-hour PAM monitoring,

implement mitigations, and conduct data collection and reporting in accordance with the BO and the
survey permit.

Page 1
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3.2 Roles and Responsibilities
Lead PAM Operator

e  Maintain copies of the regulatory documents including the LOA and the BOEM survey permit
as well as the most up-to-date version of the EMP

Install and operate PAM as required, including permit to work and task-based risk assessment
Communicate with seismic operator to delay or shutdown operations

Acoustically detect and identify protected species in accordance with regulatory requirements
Organize and maintain appropriate monitoring schedules

Monitor seismic operations for compliance to the regulatory requirements

Prepare required reports (with lead PSO)

e  Support visual watches when possible

Lead PSO

e  Coordinate and oversee PAM and PSO Operations and ensure compliance with monitoring
requirements

e Visually monitor, detect, and identify protected species, as well as determine distance from
source.

e Record and report protected species sightings, survey activities, and environmental conditions,
per regulations

e  Monitor and advise on sound source and vessel operations for compliance with the
environmental requirements for the survey

e  Communicate with the crew to implement mitigation actions as required by environmental
protocols

e  Participate in daily operation meeting with crew when appropriate

PSO

e Visually monitor, detect, and identify protected species

e  Record and report according to survey plan

e  Monitor and advise on sound source and vessel operations for compliance with the
environmental requirements for the survey plan

e  Communicate with the crew to implement mitigation actions as required by environmental
protocols

e  Participate in daily operation meeting with crew when appropriate

PAM Operators

e  Acoustically monitor, detect, and identify marine mammals and determine distance to source

e Record and report marine mammal sightings, survey activities and environmental conditions,
per regulations

e  Monitor and advise on sound source and vessel operations for compliance with the
environmental requirements for the survey

e  Assistin maintaining and troubleshooting the PAM system hardware and software

e  Communicate with the crew to implement mitigation actions as required by environmental
protocols, including delays to initiation of survey equipment

o  Participate in daily meetings and drills with crew when appropriate

Page 2
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3.3 PSO and PAM Operator Requirements

e  All Protected Species Observers (PSOs) and PAM Operators will have completed a protected
species observer training program as described in the BO.

e  PAM Operators will have completed a PAM training course as described in the BO.

e PSOs’ and PAM Operators’ CVs will be submitted to NMFS for approval prior to deployment on
the project.

e  PSOs will have completed HUET / Sea Survival training.

e PSOs and PAM Operators’ will be equipped with Personnel Protective Equipment (PPE),
including hard hat, steel-toe boots, fire-retardant coveralls, work gloves, and safety glasses.

4 MONITORING EQUIPMENT

4.1 Visual Monitoring Equipment

The PSOs on duty will monitor for marine protected species using the naked eye, hand-held reticle
binoculars, and big-eye binoculars as described in BO.

Digital single-lens reflex camera equipment, including zoom lens, will be used to record sightings and
verify species identification.

4.2 Acoustic Monitoring Equipment

4.21 Passive Acoustic Monitoring (PAM) System

The PAM system is designed to provide a flexible approach to the monitoring for marine mammals using
a towed hydrophone system. The system uses PAMGUARD software modules such that the optimum
system can be configured for the application, vessel, and deployment method. PAM software modules
will be configured for the application, vessel, and deployment method.

The source vessel will have two acoustic monitoring systems installed, a primary system and a secondary
system available as back-up should any issues be encountered with the main system.

The PAM system has been designed to monitor for most cetacean species found in the Gulf of Mexico,
covering a broad range of frequencies up to 200kHz. The predominant vessel noise (propellers) will
automatically be filtered out because the hydrophone will only begin to pick up frequencies at 2 kHz.
Some propeller and engine noise will still dominate the lower frequencies, but the species of concern
should all be detectable above the noise as their dominant frequencies are around the 8 to 20 kHz
ranges.

Mid and high frequency marine mammal vocalizations are processed by the laptop internal sound card.
Mid frequency vocalizations include sperm whale click trains and codas and delphinid whistles in the
frequency range of approximately 2 kHz to 24 kHz. Kogia species, beaked whales, and delphinid
echolocation clicks that are emitted at very high frequencies in excess of 80kHz are processed by a
specialized sound card in the buffer unit, an external National Instruments sound card, capable of
sampling audio at 500kHz. PAM equipment specifications are provided in Appendix A.

4.2.2 PAM JSA and PAM deployment and retrieval procedure

A job safety analysis (JSA) will be completed prior to hydrophone deployment. The Lead PSO/PAM
Operator will develop, in cooperation with the vessel crew, a vessel-specific deployment and retrieval
procedure that considers both the minimization of entanglement risks with other towed equipment while
maximizing the acoustic range of the system.
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4.2.3 Distance estimation of acoustic detections

There are a variety of methods that can be used to estimate the distance to vocalizing marine mammals
using the acoustic detection software, PAMGuard. When the distance to a vocalizing animal cannot be
determined by PAMGuard, the experienced PAM Operator can make a distance estimation assisted by
the noise or detection score system developed by Gannier et al. (2002). Gannier et al. monitored sperm
whales in the Mediterranean both visually and acoustically. A scale was developed based upon the
strength or intensity of the sperm whale clicks at various distances that were then measured when the
sperm whales surfaced and were visually observed. Although the scale is subjective, and sounds
produced in marine environments will vary according to local conditions, the scale provides a measure for
approximating distances when using a single, linear hydrophone array.

5 VISUAL AND ACOUSTIC MONITORING PROCEDURES

5.1 Visual Monitoring Watches
There will be at least two PSOs on visual watch during:

e All seismic source activity in daylight hours, including testing
e During search periods prior to activating the seismic source

For the duration of any day when there is planned acoustic source activity, regardless of whether
the source is deployed

There will be at least one PSO on visual watch when:

e Acoustic source is not operating and no plans of operating during the day
AND

e Monitoring condition is “poor” (poor conditions are defined in the BO as Beaufort sea state of 4 or
more).

Visual monitoring will begin 30 minutes before sunrise and continue until 30 minutes after sunset.

The following guidelines will apply to these watch periods:

e No additional duties may be assigned to the PSO during his/her visual observation watch

e No PSO will be allowed more than two consecutive hours on watch before being allocated a
one-hour break from visual monitoring

e  No PSO will be assigned a combined watch schedule of more than 12 hours in a 24-hour
period

The PSOs will stand watch in a suitable, outdoor location that will not interfere with the navigation or
operation of the vessel and affords an optimal view of the sea surface. PSOs will maintain 360° coverage
surrounding the vessel and the seismic source.

If a protected species is observed, the PSO should first take care of any necessary mitigation actions, or
if no mitigation actions are required, they will note and monitor the position (including latitude/longitude of
the vessel and relative bearing and estimated range to the animal) until the animal dives or moves out of
visual range of the observer.

5.2 Passive Acoustic Monitoring Watches

Passive acoustic monitoring will be conducted, day and night, during all uses of the seismic sources AND
during the search periods prior to activation of the seismic sources.
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During acoustic monitoring watches, the following guidelines shall be followed:

o No additional duties may be assigned to the PAM Operator during their acoustic monitoring
watch

e No PAM Operator will be allowed more than four consecutive hours of acoustic monitoring
before they will be allocated a break of two hours

e No person on watch as a PSO or PAM Operator will be assigned a combined watch schedule
of more than 12 hours in a 24-hour period

Acoustic monitoring must be consistent, diligent, and free of distractions for the duration of the
watch.

5.2.1 Procedures for PAM System Malfunction

In the event that a PAM system is not functional for the purposes of mitigation monitoring, whether
because of malfunction with the cables, electronics, monitoring software or another issue, the PAM
Operator is permitted 30 mins to diagnose the issue without the need to shut down the source array.

During daylight when PSOs are also on watch, an additional 2 hours is permitted to conduct repairs,
where seismic operations can continue during that time if all the following conditions are met:

1. The sea state at the time of the malfunction is B4 or less. AND

2. There were no acoustic-ONLY detections of marine mammals other than delphinids inside
the applicable EZ in the 2 hours preceding the malfunction.

Operations conducted without ongoing acoustic monitoring may not exceed a total of 4 hours in a 24-
hour period.

NMFS and BSEE must be notified as soon as is practicable of any PAM system malfunctions exceeding
30 minutes in duration that occur while acoustic source operations are ongoing. Reporting procedures are
outlined in the Reporting section of this EMP.

6 PROJECT BRIEFING

The vessel crew and PSO team should participate in a project briefing that includes communication
procedures, monitoring requirements and operating protocols.

The briefing should be repeated every time relevant new personnel join the vessel before operations
begins.

7 MITIGATION PROCEDURES: STRIKE AVOIDANCE

71 Strike Avoidance Monitoring and Vessel Maneuvering

Vessel operators must maintain a vigilant watch for all aquatic protected species.

Vessels must slow down, stop their vessel, or alter course, as appropriate and regardless of vessel size,
to avoid striking any protected species:
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e  All marine mammals
e  All sea turtles
e  Gulf sturgeon, oceanic white-tipped shark, giant manta ray

These procedures apply to physical interactions involving vessels and the towed equipment.

7.2 Vessel Speed Restrictions

Vessel speeds must be reduced to 10 knots or less when mother/calf pairs, pods, or large
assemblages (qgreater than three) of any marine mammal are observed near a vessel.

7.3 Separation Distances

When protected species are sighted while a vessel is underway, the vessel should take action as
necessary to avoid violating the relevant separation distance (e.g., attempt to remain parallel to the
animal’s course, avoid excessive speed or abrupt changes in direction until the animal has left the area).

If marine protected species are sighted within the relevant separation distance, the vessel should reduce
speed and shift the engine to neutral, not engaging the engines until animals are clear of the area. While
Appendix C of the BO states that this does not apply to any vessel that is towing gear, an effort should
still be made by the vessel, as is operationally feasible to maintain a separation distance. PSOs should
always provide the suggestion for VSA and allow the vessel crew to make determination on whether that
procedure can be executed without risk to the safety of the vessel and crew.

NOTE: Vessels are not required to shift into neutral for animals that approach the vessel voluntarily.

e 500 m: All baleen whales including the Rice’s whale (formerly known as the Bryde’s whale)

e 100 m: Sperm whales

e 50 m: All other marine mammals (including manatees), and sea turtles, and the ESA-listed fish
species referenced in Section 7.1.

NOTE: Any large whale for which species can’t be identified should be mitigated for as a baleen whale.

7.4 Rice’s Whale Area

In accordance with the new language in the BOEM permit, operators or their recognized representatives
must notify BOEM or BSEE as appropriate of their intention to transit through the Rice’s Whale Area (from
100- to 400- meter isobaths from 87.5° W to 27.5° N as described in the species’ status review plus an
additional 10 km around that area) Figure 1 below.

For this survey the Rice’s Whale Area should not be a consideration as the survey area and transit path
in and out of the survey area does not approach the Rice’s Whale Area.
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Figure 1: Rice’s Whale Area as described in BOEM Permit.

8 MITIGATION PROCEDURES: SOUND SOURCES

8.1 Survey Equipment Subject to Monitoring and Mitigation
Procedures

All of the survey equipment that produces sound below 200kHz is subject to the following monitoring and
mitigation protocols with the exception of the USBL, which is considered to be navigational equipment.

Subject to Monitoring

Array or Airgun Size Frequency and Mitigation

Equipment

(cu. In.) Requirements
Bolt Air Gun Array 1650 2-200 Hz Yes
Krongsberg Echo-Sounder -- 12 kHz No

8.2 Sound Source Exclusion Zones and Buffer Zones

Two types of zones will be established around the seismic sources, both radii that extend from the outer
edge of the airgun array.

Buffer Zones (BZ): Applicable during the pre-clearance search periods conducted prior to initiating the
sound source from silence, where detections of a protected species inside it's applicable BZ during the
search will result in a delay to activating the source
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e 1500 meters: All true whale species (Rice’s whale, sperm whales, Kogia species and all
beaked whales)

° 1000 meters: All other marine mammals and sea turtles

Exclusion Zones (EZ): Applicable once the source has been activated, where detections of a protected
species inside it's applicable EZ will result in a shutdown of the sound source.

e 1500 meters: All true whale species (sperm whales, Kogia species and all beaked whales)
e 500 meters: All other marine mammals

° 100 meters: A 06 shot turtle pause shall be implemented for any turtles within 100 meters of
the ship, such that the turtle is greater than 200m from array upon resumption of source activity
Visual and Acoustic Pre-clearance Search Periods

To activate the sound source, a minimum of a 30-minute search period must be conducted.

During the daytime, the search will be conducted visually by the PSOs and acoustically by the PAM
Operator.

During nighttime, the search will be conducted acoustically by the PAM Operator.

PSO and PAM on watch should be notified of the intent to turn on the source from silence, either to
conduct a ramp-up or for testing, at least 60 minutes prior to the planned start,

8.3 Delays to Initiation of the Seismic Source

If any marine mammal or sea turtle was detected inside its respective Buffer Zone during the 30-minute
search period, initiation of the seismic source must be delayed until:

e When all marine protected species that were observed inside the relevant Buffer Zone have been
confirmed by the visual observer to have exited the relevant Buffer Zone.

e 15 minutes from last detection for small odontocetes if not observed exiting the BZ

¢ 30 minutes from last detection for all other protected species, including sea turtles, if not
observed exiting the BZ

e 30 minutes from last detection for acoustic-only detections

NOTE: Both the 30-minute pre-clearance search period and the mandatory delay for animals not seen
exiting the buffer zone must be completed before source initiation, but the pre-clearance search and
delays can be implemented concurrently (they overlap). For a delay period that ends BEFORE the
clearance search period is completed, the BZ will be cleared when the clearance search is completed.
For a delay period that ends AFTER the standard clearance search period is completed, the source can
be turned on when the delay period is completed.

8.4 Ramp Up Procedure and Testing

The intent of ramp-up is to warn marine mammals and sea turtles of pending seismic operations and to
allow sufficient time for those animals to leave the immediate vicinity.

For all acoustic source activity, including source testing involving more than one airgun element, ramp-up
procedures must be conducted to allow marine mammals and sea turtles to depart the exclusion zone
before surveying begins.
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e The vessels can test a single gun or cluster without Ramp Up regardless of volume, If going
beyond a single cluster- Ramp Up is required from smallest volume to gun size needed for
testing.

e Ramp-up should be planned in an effort to minimize time that the source is active on the run in to
the start of the survey line.

e Acoustic source activation may only occur at times of poor visibility (including night) where
operational planning cannot reasonably avoid such circumstances.

Ramp-up procedures are as follows:

e Visually and acoustically (day) or acoustically (night) monitor the buffer zone and adjacent waters
for the absence of marine mammals and sea turtles for at least 30 minutes before initiating ramp-
up procedures.

e If no protected species are visually or acoustically detected inside their respective BZs, ramp-up
procedures may begin. If animals are detected, refer to Procedures to clear the BZs prior to start
of source operations.

e Seismic personnel confirm with PSOs on watch (daytime) and/or PAM Operator (day and night)
that the BZs are clear of protected species.

e Ramp-up begins by activating a single airgun of the smallest volume in the array.

e Continue ramp-up in stages by doubling the number of active elements at the commencement of
each stage, with each stage of approximately the same duration.

e Total duration of the ramp-up should not be less than 20 minutes.

NOTE: Please review Section 8.5.1 below for shutdown requirements for protected species detected
inside the EZ during a ramp up.

8.5 Protected Species Shutdown Procedures

8.5.1 Shutdown During Ramp Up

If any marine mammal or sea turtle is visually or acoustically detected within its EZ, an immediate
shutdown of the seismic source in ramp up is required. This shutdown also applies for the four “non-
shutdown” species listed in Section 8.5.2 below.

1. No shutdown of the ramp up is required for marine mammals or sea turtles detected inside the BZ
during ramp up, however, notification should be made that a shutdown could be called for if those
animals move into the EZ.

2. No shutdown of the ramp up is required for acoustic only detections (day or night) unless those
acoustic only detections can be localized inside the appropriate EZ. Notification should still be
made that a shutdown could be called for if animals are able to be localized.

8.5.2 Shutdown During Full-Volume Operations

If any marine mammal is detected visually or acoustically within its EZ, an immediate shutdown of the
seismic source is required.

The shutdown requirement is waived under the following circumstances:

1. Shut down is not required for dolphins of the following genera: Steno, Tursiops, Stenella, and
Lagenodelphis (this does not apply during ramp up).

2. Shut down is not required for acoustic detections of delphinids inside the EZ unless the PSO or
PAM Operator can confirm that the dolphin(s) present are from a different genus than those listed
above.
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If there is uncertainty regarding identification (i.e., whether the observed marine mammal(s) belongs to
one of the delphinid genera for which shutdown is waived or one of the species with a larger exclusion
zone), visual PSOs should use best professional judgment in making the decision to call for a shutdown.

The vessel operator must comply immediately with any shut-down request made by a PSO or PAM
Operator. Any discussion can occur only after the shutdown has been implemented.

Subsequent restart of seismic source may only occur following clearance of the EZ of all marine protected
species under the following conditions:

e  When all other marine mammals have been confirmed by the visual observer to have been
seen exiting the relevant EZ (not BZ)
OR
When a marine mammal was not observed exiting the EZ, an additional 30 minutes has
elapsed following the last detection inside the EZ.

NOTE: All resumptions of source activity following a protected species shutdown must begin with a ramp-
up

8.6 Short Breaks in Source Operations

8.6.1 Daylight

In recognition of occasional short periods of silence for a variety of reasons other than for mitigation,
during daylight operations, the seismic source may be silenced for periods of time not exceeding 30
minutes in duration and may be restarted at the same volume for operations without a ramp-up if:

1. Visual and acoustic monitoring (daytime) is continued diligently through the silent period
AND
2. No marine protected species are visually observed in their respective EZ during the silent period,
and no acoustic detections made at any distance
NOTE: Procedures for returning to full volume without ramp up after silent periods also apply to returning

to full volume from reduced volume.

However, if the source were operating at that reduced volume for more than 30 minutes, a ramp up
would be required to return to full volume.

8.6.2 Night-time

In recognition of occasional short periods of silence for a variety of reasons other than for mitigation, the
seismic source may be silenced for periods of time not exceeding 10 minutes in duration and may be
restarted at the same volume for operations without a ramp-up if:

1. Acoustic monitoring (nighttime) is continued diligently through the silent period
AND

2. No acoustic detections have been made at any distance
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NOTE: Procedures for returning to full volume without ramp up after silent periods also apply to returning
to full volume from reduced volume.

For example, if two of three strings were silenced from full volume for the purpose of testing single strings,
and testing was completed in less than 10 minutes, the array could return to full volume without a ramp-
up provided that the conditions described above were met.

However, if the source were operating at that reduced volume for more than 10 minutes, a ramp up
would be required to return to full volume.

8.7 Non-acquisition and Non-Testing Source Activity

The acoustic source should be deactivated when not acquiring data or preparing to acquire data, except as
necessary for testing. Unnecessary use of the acoustic source shall be avoided.

9 REPORTING

9.1 Incident Reporting

9.1.1 Potential Non-Compliance Incidents

The Lead PSO or Lead PAM Operator verbally informs Party Manager and on-board Sercel
Representative of any potential compliance related issues immediately. The Lead PSO/PAM Operator
also informs the RPS Project Manager immediately of all potential non-compliance events.

If the issue can be resolved between the Lead PSO/PAM Operator, Sercel Representative and Party
Manager, the lead PSO/PAM Operator will document in writing the compliance issue and the agreed-
upon practices for minimizing future non-compliance incidents of the same nature. The party manager
and QC Representative review and approve, and the statement is submitted to the following distribution

list:
Jesus Gaytan j-gaytan@ldeo.columbia.edu
Florian Josse florian.josse@sercel.com

The representatives listed above will distribute any pertinent information resulting from the incident to
their respective crews as deemed necessary and appropriate.

If the issue cannot be resolved at the vessel level, Sercel and RPS will discuss and determine the
appropriate future actions to be taken. When a common position is reached, notification of the agreed
procedures will be distributed by Sercel to vessel crew and by RPS to the PSOs and PAM Operators.

If an agreement cannot be reached at the office level, a Sercel representative will contact
BOEM/NMFS/BSEE for clarification. Results from the clarification will be distributed by Sercel.

9.1.2 Reporting A Non-functioning PAM System During Seismic
Operations

The PAM Operator on duty will notify the RPS Project Manager as soon as possible. The RPS PM wiill
email NMFS (nmfs.psoreview@noaa.gov) and BSEE (protectedspecies@bsee.gov) as soon as is
practicable of any PAM system malfunctions exceeding 30 minutes in duration that occur while acoustic
source operations are ongoing.
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The notification will include the vessel name, the time and location (GIS position) in which the PAM
system ceased function where seismic operations continued. The template for this email will be provided
by the RPS PM.

The PAM Operator will also notify by email:
e The vessel Party Chief
e The Sercel Representative
e The RPS PM should also be copied on this

9.1.3 Injured or Dead Protected Species Reporting

1. The PSO on watch will report the sightings of a dead and/or injured marine species to the Lead
PSO, the RPS project manager, on board Sercel representative and vessel Party Chief as
soon as possible after the sighting.

2. The RPS PM will report the sighting to the NMFS stranding hotline. This will occur as soon as
practicably possible but no more than 24 hours of the detection.

3. A written report will be prepared including any photos taken of the animal and sent to RPS as
soon as possible.

4. The RPS office will submit the written report to the following distribution list within 12 hours of
the detection for review:

On-board:
o  Onboard Party Chief

o  Sercel Representative

On-shore:
o  Sercel Project Manager

RPS will provide the written report, once the draft has been reviewed and approved per above, to NOAA,
NMFS, and BOEM with Sercel included in copy.

NOTE: Unless otherwise directed by BOEM, NOAA Fisheries, or NOAA, the dead or injured marine
mammal or sea turtle SHOULD NOT be touched! Dead and injured marine mammals and sea turtles are
still protected by the ESA and the MMPA and touching the animals in any manner is considered
harassment and is punishable by law.

9.2 Daily Progress, Interim and Final Reporting

9.2.1 Daily Progress Reports

A daily report will be completed and submitted to the Party chief, onboard Sercel representative and RPS
project manager.

The template will be provided by RPS and Sercel will be provided opportunity to review and provide
comments.

9.2.2 Interim Reports

RPS will submit interim reports in the format of an excel spreadsheet for each vessel containing the
required information listed in the BO.

RPS will submit interim reports (a dataset in a format approved by NMFS and BSEE) on the 1st of each
month to BSEE (protectedspecies@bsee.gov).
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9.2.3 Final Report

RPS will develop a final report summarizing the survey activities and all PAM / PSO observations. The
report will contain all the data required to meet the requirements of the BO.

The RPS Project Manager will provide the draft final report to the Sercel Project Manager within 45 days
of project completion and then the final submission of the report will be submitted to BOEM, BSEE, NMFS
within 90 days of project completion.
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Appendix A: PAM Equipment Specifications
A1 Passive Acoustic Monitoring (PAM) Equipment

The PAM equipment comprises the following items:
e  250m Hydrophone Array Cable containing 2 Low Frequency hydrophones (10Hz to 24kHz), 2

Ultra Broadband hydrophones (200Hz to 200kHz), and 2 Broadband hydrophones (2kHz to
200kHz)

e  100m deck cable
e  Electronic data capture and processing unit including:
—  Headphones RF transmitter
—  Fireface audio interface
—  Rackmount PC
—  Buffer interface unit
e Integral screen and keyboard

e  Backup System

250m Hydrophone Array
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A.2 6 Hydrophone Array

The array includes six hydrophones arranged in three pairs of identical specification with appropriate
physical separation to provide directionOfinding (bearings) to marine mammals and localization using
Target Motion Analysis (TMA).

e  The front pair (H1 and H2, 8m separation) consists of two “Low Frequency” hydrophones with
a response of 10 Hz to 24 KHz.

e  The middle pair (H3 and H4, 2m separation) consists of two “Broadband” hydrophones with a
response of 200 Hz to 200 kHz.

e  The rear pair (H5 and H6, 0.25m separation) consists of two “Standard” hydrophones with a
response of 2 kHz to 200 kHz.

The “Low Frequency” hydrophones are configured to detect very low frequency vocalizations while the
“Broadband” and “Standard” hydrophones are configured to detect low-mid frequency and mid-high
vocalizations respectively. These three pairs of hydrophones provide the capability to detect the full range
of marine mammal vocalizations anticipated to be encountered.

ITT Connector
(male)

A.3 Frequency Response Curves

Frequency response curves provide a standard for demonstrating hydrophone sensitivity over a range of
frequencies. A flat response between the frequencies of interest is desirable, indicating consistent
sensitivity

across the band of interest. The frequency response curves provided were generated from 10 Hz to 24
kHz,

200 Hz to 200 kHz, and 2 kHz to 200 kHz hydrophone elements (including pre-amps) of a Seiche towed
array and are representative of the response curves for the 6 Hydrophone Array. The frequency response
curves for each element within the arrays (main system and spare) used on the survey will be generated
as

part of the calibration process prior to their dispatch.
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Survey Vessel Photos

Figure C - 2. Marcus G. Langseth
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List of PSO and PAM Operators Deployed During the Survey

RPS PAM Operators Deployed
Marcus G. Langseth

Ricardo Alaman De Regules

Rogelio Martinez Calderon

Miguel Toxtle

RPS PSOs Deployed
Marcus G. Langseth

Victoria Garcia Ruiz Velasco

Gregory Zmirak

Sandra Pifia Romero
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Reticle Binocular Calibrations

Marcus G. Langseth Reticle Binocular Calibration Table

Ret. Binoc.

Week Date Observer Name Estimated True Distance Sea State Wind Force Swell

# distance from Radar (m) (Beaufort) (knots) (m)

(m)

1 02/24/2023 = Victoria Garcia No reference found to compare 3 14.5 <2

1 02/24/2023 | Gregory Zmirak No reference found to compare 3 13.4 <2

1 02/24/2023 Sandra Pifa No reference found to compare 3 13.4 <2
OCS Permit T23-001 SERCEL LDEO PROJECT 2023 | PROTECTED SPECIES OBSERVER REPORT | Final | 02 May 2023
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PAM Hydrophone Deployment Procedures

The hydrophone deployment procedure is a draft document and may be altered at any time to reflect
changes in the deployment over time. It is specific to the Marcus G. Langseth The deployment requires
the PAM operator and one additional person to complete.

Overview

A 25-meter hydrophone array cable and 230-meter hydrophone tow cable have been supplied for the
survey. The 25-meter hydrophone array contains six individual hydrophone elements, including two very
low-frequency hydrophones (H1, H2, 10-24,000Hz), two mid-frequency hydrophones (H3, H4, 200-200,000
Hz), and two high-frequency hydrophones (H5, H6, 2,000-200,000 Hz) potted directly into the cable (Figure
F-1). The 25-meter hydrophone array is a separate segment that attaches to the 230-meter tow cable.

ITT Connector
(male)

iy e il

8.0m 2.0m 2.0m

2.0m

A
A

255m

Figure F-1: Diagram of the hydrophone array indicating the position and separation of the individual
hydrophone elements.

A 100-meter deck cable connects the hydrophone tow cable on the gun deck to the data processing unit
located in the main lab of the vessel (Figure F-2). The hydrophone cable was spooled onto a small electric
winch on the port side of the gun deck (Figure F-3). Due to the structural design of the vessel, two 100-
meter deck cables were installed in port, prior to the project. One of the deck cables was designated as the
main cable and the other was a spare. The main deck cable was connected to an electronic processing
unit (EPU) located, along with two monitors and other monitoring equipment, at the PAM station in the main
science lab (Figure F-4). The rack-mounted EPU was secured in the event of rough weather. A GPS feed
(GNGGA string) was supplied to the system by the ship’s navigation, Seapath 3050.
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Figure F-4: DPU and deck cable in the main lab.
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Deployment and retrieval

The hydrophone cable was deployed directly off the stern of the vessel, just aft of the winch. To minimize
the risk of entanglement with the seismic gear, a Chinese finger was secured to the tow cable and attached
to a tow point just aft of the winch before the stern railing (Figure F-5). The cable was slacked between this
tow point and the winch so there was no tension on the cable remaining on the winch. To minimize the
friction of the PAM cable with the deck to prevent it from damage, and to reduce the risk of slips, trips and
falls, the tow cable was lifted off the stern gunwale with a rope hanging from the upper deck (Figure F-5).
Two small pieces of chain approximately seven kilograms each were secured to the tow cable about one
meter ahead of the connector to the hydrophone array to increase and stabilize the tow depth of the cable
and decrease the risk of entanglement when deployed (Figure F-6).

"

¢ "
L STEEhg
YENT

Figure F-5: Hydrophone deployment configuration on the Marcus G. Langseth.
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Figure F-6: Chain attached to the tow cable.

Pre-Deployment Tasks

e Ensure that the PAM electronics in the main lab are powered down.

e Ensure that the deck cable and tow cable are not connected before turning on the winch.

e Ensure that the cable connectors are both taped and secured out of the way of any rotating parts
of the winch when they are not connected.

e Ensure that there are at least two people available for the operation and that everyone has the
proper PPE.

e Communicate with the bridge and the main lab before and after each deployment/retrieval
operation.

Deployment checklist

e Double check that the pre-deployment tasks have been completed.

e Turn on the winch.

e Deploy the cable off the port stern of the vessel in a slow and controlled manner.

e When the Chinese finger is at the stern, pause deployment to attact: to the lifting rope.

e Continue deployment until all tension is on the Chinese finger and not on the cable remaining on
the winch.

e Ensure that the hole in the winch is clear of the frame to retrieve the tow cable connector.

e  Turn off the winch.

e Secure the lifting rope to the tow cable at the stern.

e Connect the deck cable and enable the electronics in the main lab.

Retrieval checklist

o Double check that the pre-retrieval tasks have been completed.

e Remove the lifting rope from the tow cable at the stern.

e Turn on the winch.

e Retrieve the PAM cable in a slow and controlled manner.

e Disconnect the Chinese finger from the lifting rope when it reaches the stern and secure the lifting
rope to the stern.

e Continue retrieving the PAM cable until it is fully secured onboard.

e Turn off the winch.
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Other Reminders

Avoid excessive tension on the cable.

Avoid excess slack of the cable one the winch — could crossover and get caught in/damaged by
the moving parts of the winch.

Protect the cable from abrasions/chaffing, don’t allow the hydrophone elements to hit against the
stern of the vessel or the deck.

Respect the cables minimum bend angles and ensure that they are not bent on either side of the
cable mouldings/potting’s.

**Always ensure the deck cable is disconnected from the tow cable before operating the winch. If
the deck cable is connected to the tow cable at any time — the winch must be turned off.

HSE Considerations

Full PPE is required (hard hat, steel toe boots, gloves, safety glasses and coveralls). To access
the hydrophone cables, a life jacket is required. The operation carries a relatively low risk.
Hazards include working close to the stern of the vessel, pinch points when attaching tow rope to
carabiner clips, trip hazards and muscle strain from manually handling the cable when deploying
and retrieving.

A Job Safety Analysis (JSA) has been completed for this task. The JSA will also require further review
upon any additional modifications.
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Appendix G

Excel Data Sheets of
Monitoring Effort, Source
Operations and Detections
of Protected Species
During the Program
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Appendix H

Shapefiles of Vessel
Position with Operational
Source Status
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Photographs of Identified
Protected Species Visually
Detected During the
Program
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Photographs of Identified Protected Species Visually
Detected during the Survey

Figure | - 1. Visual Detection #1: Bottlenose dolphins, 19 February 2023

Figure | - 2. Visual Detection #1: Bottlenose dolphins, 19 February 2023

OCS Permit T23-001 SERCEL LDEO PROJECT 2023 | PROTECTED SPECIES OBSERVER REPORT | Final | 02 May 2023
rpsgroup.com Page | - 2


https://rpsgroup.com

DocuSign Envelope ID: A864744C-E191-49EE-8E25-2596117295A0

FINAL REPORT

Figure | - 3. Visual Detection #6: Short-finned pilot whales, 22 February 2023

Figure | - 4. Visual Detection #6: Short-finned pilot whales, 22 February 2023
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Appendix J
Protected Species
Distribution Maps

OCS Permit T23-001 Sercel LDEO Project 2023 | PROTECTED SPECIES OBSERVER REPORT | Final | 02 May 2023
rpsgroup.com Page J - 1


https://rpsgroup.com

T - ebed woo dnoibsdi
€20z ReN 2o | leurd | 1¥0d3d ¥IAEISEO SAI0IS AILOTLONMd | €202 LOIrOodd 03AT 130HIS 100-€ZL Husd SO0

Kanins ay} Burinp paatasqo dnoub saroads Aq suoijoalap |je jo dey "} -  ainbi4

dey uonnquisiq sa199dg pajoajold

1d0d3d TVNId

0VS62.119652-G238-336%-1613-O¥1/¥98Y 1Al 8dojeauz ubisnooq



DocuSign Envelope ID: A864744C-E191-49EE-8E25-2596117295A0

REPORT

Appendix K
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MAKING
COMPLEX
EASY

ATETRATECH COMPANY

Report Certification Statement

I, Victoria Garcia, am familiar with the protocols outlined in Appendix A: Seismic Survey Mitigation and
Protected Species Observer Protocols, implemented by the Bureau of Ocean Energy Management
(BOEM) and Bureau of Safety and Environmental Enforcement (BSEE), which provide guidelines to
operators in complying with the Endangered Species Act (ESA; 16 U.S.C. §§ 1531-1544) and Marine
Mammal Protection Act (MMPA; 16 U.S.C. §§1361- 1423h).

| hereby certify that, to the best of my knowledge, the data collected by the Protected Species Observer
(PSOs) offshore and the information that was provided to RPS by the PSO team for our vessel to compile
this report is accurate.

Name: Victoria Garcia

Position: Lead PSO

Date: may. 8, 2023

DocuSigned by:

Udsria Savtia Kuimy \Udases

AD36FD2B20244D8...

Signed

I, Atasha Smith, am familiar with the protocols outlined in Appendix A: Seismic Survey Mitigation and
Protected Species Observer Protocols, implemented by the Bureau of Ocean Energy Management
(BOEM) and the Bureau of Safety and Environmental Enforcement (BSEE), which provide guidelines to
operators in complying with the Endangered Species Act (ESA; 16 U.S.C. §§ 1531-1544) and Marine
Mammal Protection Act (MMPA; 16 U.S.C. §§1361- 1423h).

| hereby certify that, to the best of my knowledge, the information provided in this report that was
compiled by the RPS Project Support Manager is accurate.

Name: Atasha Smith

Position: Environmental Technology Manager

Date: May 8, 2023

DocuSigned by:

St

DBED4F9CE4A2431...

Signed
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	1 
	EXECUTIVE SUMMARY 
	The Sercel LDEO Project was conducted by Columbia University/L-DEO (LDEO) in East Breaks federal waters of the US Gulf of Mexico (GOM) off the coast of Texas. This report is the Final Protected Species Report for the Sercel LDEO Project, conducted under Bureau of Ocean Energy Management (BOEM) Lease T23-001 and covers the protected species monitoring and mitigation efforts on the source and recording vessel, R/V Marcus G. Langseth (Langseth), utilized by Sercel and LDEO for this survey. 
	The source vessel, the Langseth, towed acoustic source arrays and conducted operations under Lease T23-001, from 19 February 2023 to 24 February 2023. 
	Protected Species Observers (PSOs) and Passive Acoustic Monitoring (PAM) Operators, provided through RPS, were assigned to the vessel conducting 24-hour source operations to undertake visual and acoustic observations and implement mitigation protocols, in accordance with the BOEM survey permit and the NMFS Biological Opinion on the Federally Regulated Oil and Gas Program Activities in the Gulf of Mexico (BiOp). Mitigation protocols for this survey included establishment of buffer zones (BZ) and exclusion zo
	While operating under the BOEM OCS Permit T23-001, the Langseth’s acoustic source was active for a total of 13.80 hours, of which 11.88 hours were at full volume. PSOs conducted visual observations for a total of 60.57 hours, and PAM operators monitored acoustically for a total of 28.73 hours. 
	A total of six detections of protected species occurred during the survey in the East Breaks area, all of which were delphinid detections. There were no sea turtle detections during the survey. Delphinid detections consisted of six visual sightings. There were no acoustic detections during the survey. Visual detections of cetaceans consisted of two identified delphinid species: bottlenose dolphin (Tursiops truncates) and short-finned pilot whale (Globicephala macrorhynchus). Additionally, there were two det
	There were no observations of dead/injured protected species during the survey. 
	In accordance with stipulations set forth under Lease T23-001 and the GOM BiOp, one mitigation action was implemented for the sound sources, consisting of one shut down of the seismic source. One strike avoidance maneuver for protected species was necessary during the survey. 
	OCS Permit T23-001 SERCEL LDEO PROJECT 2023 | PROTECTED SPECIES OBSERVER REPORT | Final | 02 May 2023 
	Page 1 
	rpsgroup.com 

	2 
	INTRODUCTION 
	The Sercel LDEO Project was conducted by LDEO in federal waters of the Gulf of Mexico (GOM) off the coast of Texas. The Sercel LDEO Project comprises the East Breaks area, operating under survey permits. This report is the final protected species report for the Sercel LDEO Project, conducted under BOEM Lease T23-001 and covers the protected species monitoring and mitigation efforts on the R/V Marcus G. Langseth (Langseth) source vessel utilized by Sercel and LDEO for this program. 
	National Marine Fisheries Service (NMFS) and Bureau for Ocean Energy Management (BOEM) have advised that sound-producing survey equipment operating in the hearing range of marine species has the potential to cause acoustic harassment, particularly to marine mammals. Protected species monitoring for the program was conducted in accordance with BOEM and NMFS standards outlined in the 2020 Biological Opinion on the Federally Regulated Oil and Gas Program Activities in the Gulf of Mexico 
	(BiOp). 
	The survey company conducting operations was responsible for contracting Protected Species Observers (PSOs) through a provider to conduct monitoring and mitigation for protected species, including marine mammals, sea turtles, Gulf sturgeon, oceanic white-tipped shark and giant manta rays during their activities. Monitoring and mitigation procedures that were implemented during the 2023 Sercel LDEO Program are described in Section 4 of this report. 
	2.1 BOEM and NMFS Reporting Requirements 
	This report summarizes the information required by the BOEM OCS Permit T23-001 and the NMFS BO and LOA, identified in Table 1. A copy of the BOEM permit and NMFS BiOp, and NMFS LOA may be found in Appendix A. An Environmental Management Plan (EMP) is also included in Appendix B, which documents reporting requirements from the survey permit, NMFS BO, and LOA. 
	OCS Permit T23-001 SERCEL LDEO PROJECT 2023 | PROTECTED SPECIES OBSERVER REPORT | Final | 02 May 2023 
	Page 2 
	rpsgroup.com 

	 
	REPORT 
	Table 1: BOEM Reporting Requirements 
	Source Location Addressed in
	Required Content - BiOp 
	Reference Technical Report 
	PSOs must use a standardized data collection form, whether hard copy or electronic. PSOs shall record detailed information about any implementation of mitigation requirements, including the distance of animals to the acoustic source and description of specific actions that ensued, the behavior of the animal(s), any observed changes in behavior before and after implementation of mitigation, and if shutdown was implemented, the length of time before any subsequent ramp-up of the acoustic source. If required m
	PSOs must use a standardized data collection form, whether hard copy or electronic. PSOs shall record detailed information about any implementation of mitigation requirements, including the distance of animals to the acoustic source and description of specific actions that ensued, the behavior of the animal(s), any observed changes in behavior before and after implementation of mitigation, and if shutdown was implemented, the length of time before any subsequent ramp-up of the acoustic source. If required m
	PSOs must use a standardized data collection form, whether hard copy or electronic. PSOs shall record detailed information about any implementation of mitigation requirements, including the distance of animals to the acoustic source and description of specific actions that ensued, the behavior of the animal(s), any observed changes in behavior before and after implementation of mitigation, and if shutdown was implemented, the length of time before any subsequent ramp-up of the acoustic source. If required m
	NMFS BO Appendix A 
	Appendix G: Excel Data Sheets of Monitoring Effort, Source Operations and Detections of Protected Species During the Program 

	The Marine Mammal Protection Act (MMPA) authorization (as applicable) and BOEM Permit/Plan holder shall submit a draft comprehensive report to BOEM/BSEE (protectedspecies@boem.gov and protectedspecies@bsee.gov) and NMFS (nmfs.psoreview@noaa.gov) on all activities and monitoring results within 90 days of the completion of the survey or expiration of the MMPA authorization (as applicable) or BOEM Permit/Plan, whichever comes sooner, or if an issued MMPA authorization is valid for greater than one year, the su
	The Marine Mammal Protection Act (MMPA) authorization (as applicable) and BOEM Permit/Plan holder shall submit a draft comprehensive report to BOEM/BSEE (protectedspecies@boem.gov and protectedspecies@bsee.gov) and NMFS (nmfs.psoreview@noaa.gov) on all activities and monitoring results within 90 days of the completion of the survey or expiration of the MMPA authorization (as applicable) or BOEM Permit/Plan, whichever comes sooner, or if an issued MMPA authorization is valid for greater than one year, the su
	NMFS BO Appendix A 
	This Technical Report 

	The MMPA authorization (as applicable) and BOEM Permit/Plan holder must report sightings of any injured or dead aquatic protected species immediately, regardless of the cause of injury or death. For injured or dead non-marine mammal aquatic protected species, report incidents to the hotlines listed at https://www.fisheries.noaa.gov/report (phone numbers vary by state). For reporting dead or injured marine mammals, refer to the reporting requirements specified in the MMPA authorization (as applicable), assoc
	The MMPA authorization (as applicable) and BOEM Permit/Plan holder must report sightings of any injured or dead aquatic protected species immediately, regardless of the cause of injury or death. For injured or dead non-marine mammal aquatic protected species, report incidents to the hotlines listed at https://www.fisheries.noaa.gov/report (phone numbers vary by state). For reporting dead or injured marine mammals, refer to the reporting requirements specified in the MMPA authorization (as applicable), assoc
	NMFS BO Appendix A 
	7.3 Protected species incident reporting 

	SEISMIC SURVEY OPERATION, MONITORING, AND REPORTING GUIDELINES: The applicant will follow the guidance provided under Appendix A. Seismic Survey Mitigation and 
	SEISMIC SURVEY OPERATION, MONITORING, AND REPORTING GUIDELINES: The applicant will follow the guidance provided under Appendix A. Seismic Survey Mitigation and 
	BOEM Survey Permit T23-001 
	This Technical Report 
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	REPORT 
	Source Location Addressed in
	Required Content - BiOp 
	Reference Technical Report 
	PSO Protocols found in the BO issued by NMFS on March 13, 2020. The guidance can be accessed on NOAA Fisheries internet website at https://www.fisheries.noaa.gov/resource/document/appendices-biological-opinionfederallyregulated-oil-and-gas-survey-gulf-mexico. 
	PSO Protocols found in the BO issued by NMFS on March 13, 2020. The guidance can be accessed on NOAA Fisheries internet website at https://www.fisheries.noaa.gov/resource/document/appendices-biological-opinionfederallyregulated-oil-and-gas-survey-gulf-mexico. 
	PSO Protocols found in the BO issued by NMFS on March 13, 2020. The guidance can be accessed on NOAA Fisheries internet website at https://www.fisheries.noaa.gov/resource/document/appendices-biological-opinionfederallyregulated-oil-and-gas-survey-gulf-mexico. 
	-


	VESSEL-STRIKE AVOIDANCE/REPORTING: The applicant will follow the guidance provided under Appendix C. GOM Vessel Strike Avoidance and Injured/Dead Aquatic Protected Species Reporting Protocols found in the BO issued by NMFS on March 13, 2020. The Appendix can be accessed on the NOAA Fisheries internet site at https://www.fisheries.noaa.gov/resource/document/appendicesbiological-opinion-federallyregulated-oil-and-gas-survey-gulf-mexico 
	VESSEL-STRIKE AVOIDANCE/REPORTING: The applicant will follow the guidance provided under Appendix C. GOM Vessel Strike Avoidance and Injured/Dead Aquatic Protected Species Reporting Protocols found in the BO issued by NMFS on March 13, 2020. The Appendix can be accessed on the NOAA Fisheries internet site at https://www.fisheries.noaa.gov/resource/document/appendicesbiological-opinion-federallyregulated-oil-and-gas-survey-gulf-mexico 
	-

	BOEM Survey Permit T23-001 
	7.3 Protected species incident reporting 7.4.2 Mitigation for strike avoidance. 

	NMFS and BSEE must be notified via email (nmfs.psoreview@noaa.gov and protectedspecies@bsee.gov, respectively) as soon as practicable with the time and location off any operations conducted without an active PAM system. The notification will include the vessel name, the time and location (GIS position) in which the PAM system ceased function where seismic operations continued. 
	NMFS and BSEE must be notified via email (nmfs.psoreview@noaa.gov and protectedspecies@bsee.gov, respectively) as soon as practicable with the time and location off any operations conducted without an active PAM system. The notification will include the vessel name, the time and location (GIS position) in which the PAM system ceased function where seismic operations continued. 
	NMFS BO Appendix A 
	4.6.2 Non-functioning PAM System During Source Activity 


	NMFS LOA 
	PSOs must use standardized electronic data forms. PSOs must record detailed information about any implementation of mitigation requirements, including the distance of marine mammals to the acoustic source and description of specific actions that ensued, the behavior of the animal(s), any observed changes in behavior before and after implementation of mitigation, and if shutdown was implemented, the length of time before any subsequent ramp-up or activation of the acoustic source. If required mitigation was 
	PSOs must use standardized electronic data forms. PSOs must record detailed information about any implementation of mitigation requirements, including the distance of marine mammals to the acoustic source and description of specific actions that ensued, the behavior of the animal(s), any observed changes in behavior before and after implementation of mitigation, and if shutdown was implemented, the length of time before any subsequent ramp-up or activation of the acoustic source. If required mitigation was 
	PSOs must use standardized electronic data forms. PSOs must record detailed information about any implementation of mitigation requirements, including the distance of marine mammals to the acoustic source and description of specific actions that ensued, the behavior of the animal(s), any observed changes in behavior before and after implementation of mitigation, and if shutdown was implemented, the length of time before any subsequent ramp-up or activation of the acoustic source. If required mitigation was 
	NMFS LOA, Section 5 (c) 
	Appendix A 

	The Holder must submit a summary report to NMFS on all activities and monitoring results within 90 days of the completion of the survey or expiration of the LOA, whichever comes sooner, and must include all information described above under section 5(c) of this LOA. If an issued LOA is valid for greater than one year, the summary report must be submitted on an annual basis. 
	The Holder must submit a summary report to NMFS on all activities and monitoring results within 90 days of the completion of the survey or expiration of the LOA, whichever comes sooner, and must include all information described above under section 5(c) of this LOA. If an issued LOA is valid for greater than one year, the summary report must be submitted on an annual basis. 
	NMFS LOA, Section 6 (a) i-ii 
	This technical report 
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	REPORT 
	Source Location Addressed in
	Required Content - BiOp 
	Reference Technical Report 
	The report must describe activities conducted and sightings of marine mammals, must provide full documentation of methods, results, and interpretation pertaining to all monitoring, and must summarize the dates and locations of survey operations and all marine mammal sightings (dates, times, locations, activities, associated survey activities, and information regarding locations where the acoustic source was used). In addition to the report, all raw observational data must be made available to NMFS. 
	The report must describe activities conducted and sightings of marine mammals, must provide full documentation of methods, results, and interpretation pertaining to all monitoring, and must summarize the dates and locations of survey operations and all marine mammal sightings (dates, times, locations, activities, associated survey activities, and information regarding locations where the acoustic source was used). In addition to the report, all raw observational data must be made available to NMFS. 
	The report must describe activities conducted and sightings of marine mammals, must provide full documentation of methods, results, and interpretation pertaining to all monitoring, and must summarize the dates and locations of survey operations and all marine mammal sightings (dates, times, locations, activities, associated survey activities, and information regarding locations where the acoustic source was used). In addition to the report, all raw observational data must be made available to NMFS. 

	The Holder must provide geo-referenced time-stamped vessel track lines for all time periods in which airguns (full array or single) were operating. Track lines must include points recording any change in airgun status (e.g., when the airguns began operating, when they were turned off). GIS files must be provided in ESRI shapefile format and include the UTC date and time, latitude in decimal degrees, and longitude in decimal degrees. All coordinates must be referenced to the WGS84 geographic coordinate syste
	The Holder must provide geo-referenced time-stamped vessel track lines for all time periods in which airguns (full array or single) were operating. Track lines must include points recording any change in airgun status (e.g., when the airguns began operating, when they were turned off). GIS files must be provided in ESRI shapefile format and include the UTC date and time, latitude in decimal degrees, and longitude in decimal degrees. All coordinates must be referenced to the WGS84 geographic coordinate syste
	NMFS LOA, Section 6 (a) iv 
	Appendix I:Photographs of Identified Protected Species Visually Detected During the PROGRAM 

	The draft report must be accompanied by a certification from the lead PSO as to the accuracy of the report, and the lead PSO may submit directly to NMFS a statement concerning implementation and effectiveness of the required mitigation and monitoring 
	The draft report must be accompanied by a certification from the lead PSO as to the accuracy of the report, and the lead PSO may submit directly to NMFS a statement concerning implementation and effectiveness of the required mitigation and monitoring 
	NMFS LOA, Section 6 (a) v 
	Appendix K: Lead PSO Certification 

	In the event that personnel involved in the survey activities discover an injured or dead marine mammal, the Holder must report the incident to the Office of Protected Resources (OPR), NMFS and to the Southeast Regional Stranding Network as soon as feasible. 
	In the event that personnel involved in the survey activities discover an injured or dead marine mammal, the Holder must report the incident to the Office of Protected Resources (OPR), NMFS and to the Southeast Regional Stranding Network as soon as feasible. 
	NMFS LOA, Section 6 (c) i 
	7.3 Protected species incident reporting 

	In the event of a ship strike of a marine mammal by any vessel involved in the survey activities, the LOA-holder must report the incident to OPR, NMFS and to the Southeast Regional Stranding Network as soon as feasible. 
	In the event of a ship strike of a marine mammal by any vessel involved in the survey activities, the LOA-holder must report the incident to OPR, NMFS and to the Southeast Regional Stranding Network as soon as feasible. 
	NMFS LOA, Section 6 (c) ii 
	7.4.2 Mitigation for strike avoidance. 
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	PROJECT OVERVIEW 
	The objective of this survey was to collect data to test new streamer technology for comparison to current streamers used in the industry, in compliance with BOEM regulations and guidelines. 
	The Sercel LDEO project area is located 185 kilometers (km) (100 nautical miles) southwest of Port Galveston, in the East Breaks area of the US Gulf of Mexico (Figure 1). Water depths in this portion of the program area ranged from 400 to 1150 meters (m). The working prospect covers approximately 2,709 square kilometers (Table 2). 
	Figure
	Figure 1: Location of Survey Area (Test area, Source area, and Operation area) 
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	Table 2: General program parameters 
	Area Parameters 
	General Location:
	General Location:
	General Location:
	 US Gulf of Mexico, East Breaks  

	Prospect Size (km²):
	Prospect Size (km²):
	 2,709 square kilometers 

	Water depth
	Water depth
	 400 – 1150 m 

	Port location
	Port location
	 Galveston, Texas 

	Source Vessel
	Source Vessel
	 Langseth 

	Other Vessels Involved:
	Other Vessels Involved:
	 None 


	3.1 Vessel Summary 
	The Sercel LDEO Program was undertaken by the Langseth towing two source arrays, one active and one inactive as a backup. The Langseth conducted data acquisition for the survey area from 22 February 2023 to 23 February 2023. The vessel mobilized out of Galveston, TX at the Texas A&M University waterfront pier, which was the port of call for the duration of this project. A summary of key events for the vessel is presented in Table 3. 
	Table 3: Summary of key program events for Langseth 
	Event 
	PSO team mobilizes 
	PSO team mobilizes 
	PSO team mobilizes 
	02-18-2023 

	Kick-off meeting  
	Kick-off meeting  
	02-21-2023 

	Vessel departs dock - PSO effort begins 
	Vessel departs dock - PSO effort begins 
	02-19-2023 

	Data acquisition commences
	Data acquisition commences
	 02-22-2023 

	Data acquisition complete 
	Data acquisition complete 
	02-23-2023 

	Vessel reaches dock - PSO effort complete 
	Vessel reaches dock - PSO effort complete 
	02-24-2023 


	Specifications the vessel are provided in Table 4 and photos of the vessel are included in Figure 2 as well as in Appendix C. 
	Table 4: Summary of project vessel specifications  
	Vessel Name Vessel Operator Length Width Production 
	Max Speed
	(m) (m) Speed 
	knots (kts)
	knots (kts) 
	Langseth LDEO 71.5 17 3.7-4.8 13 
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	Figure
	Figure 2: Marcus G. Langseth 
	3.2 Summary of Survey Equipment Used 
	The Langseth towed two identical seismic source arrays simultaneously, one active and one inactive as a backup in the event of a failure on the main array. Each array had nine airguns located on seven positions, the first and last position carried a cluster of two airguns, the five positions in the middle carried a single airgun each. A single source array produced a total operating volume of 1,650 cubic, with the shot point interval every 25 m at survey speeds of no more than 4.5 knots. The design while in
	Table 5: Survey equipment operated onboard the Langseth 
	Energy Source Specifications 
	Source type 
	Source type 
	Source type 
	Bolt LLXT 1900 Source Airgun Array 

	Number of guns 
	Number of guns 
	9 

	Total volume (cu. in.) 
	Total volume (cu. in.) 
	1,650.0 (27.04 liters) 

	Peak to peak in bar-m. 
	Peak to peak in bar-m. 
	59.8 +/- 3.0 (5.8 +/- 0.3 MPa, 256 dB re 1μPa @ 1 meter) 

	Zero to peak in bar-m. 
	Zero to peak in bar-m. 
	29.0 (2.90 MPa, 249 dB re 1μPa @ 1 meter) 

	RMS pressure in bar-m. 
	RMS pressure in bar-m. 
	3.19 (0.319 MPa, 230 dB re 1μPa @ 1 meter) 

	Total acoustic energy (Joules) 
	Total acoustic energy (Joules) 
	99,148.0 
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	4 
	MONITORING AND MITIGATION PROGRAM 
	This section describes the protected species monitoring and mitigation measures established to meet the requirements of BOEM permit and NMFS BO. Program mitigation measures were designed to minimize potential impacts of the survey activities on marine mammals, sea turtles, and other protected species of interest. 
	The following monitoring protocols were implemented to meet these objectives, and each are described in detail in a sub-section below: 
	 Visual observations were required to be conducted from port to port during daytime hours, to provide real-time sighting data, allowing for the implementation of mitigation procedures as necessary. 
	 A PAM system was deployed by the PAM operators in place to be conduct continuous acoustic monitoring, day and night, during source activity or when source activity was anticipated, to augment visual observations, implement mitigation measures, and provide additional marine mammal detection data. 
	– 
	– 
	– 
	In recognition of brief periods of PAM malfunction/downtime, the NMFS BO allowed for the sound source to remain active for 30 minutes without acoustic monitoring, both day and night. It also allowed for an additional two hours of no acoustic monitoring during the day if visual observations were continuous, sea state was at B4 or below, and there had been no acoustic detections in the past two hours. 

	– 
	– 
	Outages over 30 minutes were reported to NMFS directly, describing the date, time, duration, location, source activity, reason for outage, resolution and follow up. 


	 Protected species buffer and exclusion zones (EZs) were established around the regulated sound source, with delays to initiation and shutdowns of the active source, as well as voluntary turtle pauses on the Langseth, implemented when protected species were detected within these zones. 
	4.1 Monitoring: PSOs and PAM Operators 
	Trained and experienced PSOs and PAM Operators were assigned to the vessel during survey activities to conduct the monitoring for protected species, record and report detections, and request mitigation actions in accordance with the established regulatory requirements and monitoring plan.  
	RPS was responsible for ensuring that each PSO and PAM Operators met the minimum requirements set forth by BOEM in Permit T23-001 stipulations and by NMFS. BOEM and NMFS PSO requirements include training in protected species identification and behavior, in addition to field experience in protected species observation in the Gulf of Mexico.  
	RPS was responsible for the provision of training certifications and resumes to be reviewed and approved by BOEM prior to deployment on the vessel.  
	RPS was responsible for providing the PSOs and PAM Operators with vessel-specific and survey contractor-specific training and Environmental Project Inductions were provided to Sercel during project kick-off meetings, conducted prior to the start of survey operations and prior to scheduled crew changes. 
	All certified PSOs and PAM Operators who were deployed during the program operations are listed in Appendix D. 
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	4.2 Visual Monitoring: Protocols and Methods 
	A team of PSOs was deployed on the Langseth in sufficient numbers to meet the monitoring requirements of that vessel, as outlined in Table 6. PSOs monitored during transit, prior to and during all sound source operations conducted by the vessel during the daytime. Visual monitoring was also conducted during all periods between sound source activities to collect additional protected species data. One or two PSO monitored at a time and PSOs rotated monitoring shifts as needed to maximize concentration and to 
	Visual monitoring locations on each vessel were selected in consideration of the following factors: 
	1. 
	1. 
	1. 
	To afford PSOs a 360-degree viewpoint around the vessel and acoustic sources, such that the exclusion zones (EZ) around the sound sources and the strike avoidance separation distances could be simultaneously monitored, 

	2. 
	2. 
	Provide the highest vantage point possible to allow for monitoring out to the greatest distances ahead of, and around, the vessel, 

	3. 
	3. 
	Provide shelter from inclement weather, as needed, 

	4. 
	4. 
	Provide real-time communication with vessel, equipment operators, and remote PAM operator. 


	PSOs conducted their visual monitoring by actively scanning with the naked eye out to the furthest observation points visible, methodically sweeping areas closer to the vessel and focusing on the EZs ahead of the vessel. PSOs conducted regular sweeps of the surrounding areas using magnification devices as described below in Table 6. PSOs monitored for cues that might indicate the presence of protected species including but not limited to splashing, footprints, blows, and presence of other marine species (di
	Table 6: Visual monitoring methodology on each survey vessel 
	Langseth 
	Total Number of PSOs
	Total Number of PSOs
	Total Number of PSOs
	 3 

	Number of PSOs on Watch - Day 
	Number of PSOs on Watch - Day 
	2 

	Visual monitoring equipment - Day 
	Visual monitoring equipment - Day 
	Naked Eye, Reticle Binoculars, Big-Eye Binoculars 

	Visual monitoring conducted at night
	Visual monitoring conducted at night
	 No 

	Visual monitoring equipment (Night) 
	Visual monitoring equipment (Night) 
	N/A 

	Range Estimation 
	Range Estimation 
	Reticle binoculars, Big-Eye Binoculars,  Comparison to objects of known distance 

	Primary Monitoring Location 
	Primary Monitoring Location 
	PSO Tower 


	Displays inside the PSO tower showed current information about the vessel (e.g. position, speed, heading, etc.), sea conditions (e.g. water depth, sea temperature, etc.), and weather (e.g. wind speed and direction, air temperature, etc.). Environmental conditions, along with vessel and acoustic source activity, were recorded at least once an hour, or every time there was a change of one or more of the variables (for example, visibility, sea state, etc.).  
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	4.2.1 Daylight Visual 
	The PSOs on board were equipped with hand-held reticle binoculars, big eyes binoculars, and digital single-lens reflex (DSLR) cameras with zoom lens to aid in visual watches conducted during the day. PSO teams used field notebooks to record data while on watch and laptops were used to enter data. 
	Range estimates were made by comparison to object of known distance, as well as with reticle binoculars. Reticle binoculars were calibrated whenever possible to ensure accuracy of distance data. These reticle calibration tables are provided in Appendix E.  
	4.3 Monitoring: PAM Protocols and Methods 
	4.3.1 Onboard PAM 
	Acoustic monitoring was used to augment visual monitoring efforts in detecting, identifying and locating marine mammals. Acoustic monitoring was required to be conducted continuously, day and night, during all source operations and on any day that production was expected. 
	Acoustic monitoring was undertaken by trained and experienced PAM Operators as outlined in Table 7. Each of them had completed a BOEM-accepted PSO training course and an RPS in-house PAM training course, which included troubleshooting and the use of the PAM systems on board a vessel. PAM monitoring shifts were no longer than four hours in duration followed by at least a two-hour break.   
	The PAM system was installed on the vessel in a location which provided space for the system, allowed for quick communication with the navigation team and source operators. Information about the vessel (including position, heading, and speed), water depth, source activity, and PAM system status (including cable deployments/retrievals, changes to the system) were recorded at least once every shift or whenever any of the parameters changed.  
	Table 7. Acoustic monitoring methodology on Langseth 
	Artemis Angler 
	Total Number of PAM operators 
	Total Number of PAM operators 
	Total Number of PAM operators 
	3 

	Number of PAM operators on Watch 
	Number of PAM operators on Watch 
	1 

	Acoustic monitoring equipment 
	Acoustic monitoring equipment 
	Seiche 6-channel PAM system 

	Acoustic monitoring conducted at night
	Acoustic monitoring conducted at night
	 Yes 

	Primary Monitoring Location 
	Primary Monitoring Location 
	Instrument room on main deck 


	Acoustic monitoring for marine mammals was conducted aurally and visually, utilizing PAMGuard software installed on the PAM system. Low to mid-frequency delphinid whistles, clicks, and burst pulses, as well as sperm whale clicks and baleen whale vocalizations, could be visualized in PAMGuard’s spectrogram modules. Odontocete clicks could also be visualized in low frequency (LF) and high frequency (HF) click detector modules. Settings adjustments to amplitude range, amplitude triggers, and spectral content f
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	modules when potential marine mammal vocalizations were detected, or when the operator noted unknown or unusual sound sources. 
	4.3.2 PAM Parameters 
	A passive acoustic monitoring system, designed to detect most species of marine mammals, was installed on board the Langseth. Seiche Measurements Limited developed the system; it consisted of the following main components: a tow cable with hydrophone array attachment, a deck cable, sounds cards, a computer, and a suite of analysis software. A spare system was also present on board the vessel if the main system components became damaged or inoperable. The diagram in Figure 3 is a simplified depiction of the 
	Figure
	Figure 3: Simplified pathway of data through the PAM system onboard the Langseth 
	The linear hydrophone array attachment cable on the Langseth contained six individual hydrophone elements and a depth transducer, with spacing as shown in Figure 4. The forward hydrophone pair (H1, H2) was used to analyze and record LF sound (10 through 24,000 Hz); the middle hydrophone pair (H3, H4) was used to analyze and record middle frequencies (200 through 200,000 Hz), and the trailing hydrophone pair (H5, H6) was used to analyze and record HF sound (2,000 through 200,000 Hz). 
	Figure
	Figure 4: Diagram of 6-hydrophone element separation on Langseth 25 m hydrophone array cable 
	The hydrophone array section was attached to a 230-meter heavy-duty tow cable installed on the back deck of the vessel. The deck cable interfaced between the tow cable and the EPU located at the monitoring station. The EPU contained a buffer unit with a Universal Serial Base (USB) output, an RME 
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	Fireface 800 Analog Digital Converter (ADC) unit with firewire output, and a rack-mounted computer. The vessel's navigation system supplied a Global Positioning System (GPS) feed and connected to the PAM system via a USB to serial port connector. Data from the hydrophone cable's depth transducer was routed through the buffer unit to the computer via USB connection. The acoustic monitoring software PAMGuard was utilized for monitoring during the program. 
	Raw feed from the two designated HF hydrophone elements was digitized in the buffer unit using an analogue-digital National Instruments data acquisition (DAQ) soundcard at a sampling rate of 500 kHz. The output was filtered for HF content and visualized using the PAMGuard software. PAM Operators configured settings for digital pre-filter and trigger filters to optimize the detection capabilities of their vessels’ system. PAMGuard used the difference between the time that a signal arrived at each of the two 
	Raw feed from the designated LF hydrophone elements was routed from the buffer unit to the RME Fireface 800 unit, where it was digitized at a sampling rate of 48 kHz. The relatively LF output was further processed within PAMGuard by applying Engine Noise Fast Fourier Transform (FFT) filters, including click suppression and spectral noise removal filters (e.g. median filter, average subtraction, Gaussian kernel smoothing and thresholding). Filtered LF content was visualized in two spectrograms, one displayin
	A map module on the LF system interfaced with GPS data provided by the vessel to display the vessel location and could be used to determine range and bearing estimates based on clicks tracked in the click detector module. PAMGuard contains a function for calculating the range to vocalizing marine mammals based upon the least squares fit test. This method is most effective with animals that are relatively stationary in comparison to the moving vessel, such as humpback whales. The mathematical function estima
	4.3.3 Hydrophone Deployment 
	On the Langseth, the hydrophone cable was deployed from a winch on the gun deck from the port stern of the vessel. When fully deployed the trailing end of the PAM cable was 110 m astern of the vessel, the trailing pair of hydrophones were approximately 70 m from the source, and tow depths ranged from 10 to 19 m. 
	A more detailed description of the hydrophone deployment methods for each vessel can be found in Appendix F. 
	4.4 Monitoring: Data Collection 
	During or immediately after each detection event, the PSOs and PAM Operators recorded the detection details in a standardized datasheet provided to them by RPS. Excel data forms included tabs for project data, monitoring effort data, source operations data, and protected species detection data. RPS supplied a set of standardized variables for specific data fields that were on the data form provided to their PSOs. 
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	Each detection event was linked to an entry on an effort datasheet where specific environmental conditions and vessel activity were logged.  
	Species identifications were made for visual detections whenever the distance of the animal(s), length of the sighting, and visual observation conditions allowed. Whenever possible during detections, photographs were taken with DSLR cameras that had telephoto lenses. Marine mammal identification manuals were consulted, and photos were examined during observation breaks to confirm identifications. 
	While acoustic monitoring does not allow assessment of group size with the same level of precision as by visual observation, the LF and HF click detector modules in PAMGuard allow PAM Operators to identify when multiple animals are vocalizing simultaneously or in very close succession. Click detectors present cetacean click trains on computer displays, spatially differentiated by relative bearings to the hydrophone array. When multiple click trains occur simultaneously or in close succession, and the click 
	4.4.1 Data Collection Requirements & Methods 
	Data was collected to meet the requirements of BOEM and NMFS as summarized in Table 1 of this report. 
	PSOs and PAM Operators collected data in handwritten notepads and/or on portable tablet devices during watches. During watch breaks and at the end of daylight hours, data was compiled in proprietary data forms on laptop computers and backed up on portable hard drives. 
	4.5 Mitigation Measures 
	The following mitigation actions were required for visual and acoustic detections of marine mammals and sea turtles, including Sercel voluntary enhanced mitigation measures, on the Sercel LDEO Program: 
	 Establishment of Buffer Zone (BZ) around acoustic array 
	– 
	– 
	– 
	1500-meter BZ for Rice’s whales, beaked whales and Kogia species 

	– 
	– 
	1500-meter BZ for sperm whales 

	– 
	– 
	1000-meter BZ for all other marine mammals and sea turtles 


	 Establishment of Exclusion Zone (EZ) around energy sources with operating frequencies below 200 kHz for operations 
	– 
	– 
	– 
	1500-meter EZ for Rice’s whales, beaked whales and Kogia species 

	– 
	– 
	1500-meter EZ for sperm whales 

	– 
	– 
	500-meters for all other marine mammals 

	– 
	– 
	100-meters: A 6-shot turtle pause shall be implemented for any turtles within 100 m of the source, such that the turtle is greater than 200 m from the array upon resumption of source activity (Sercel voluntary enhanced mitigation measure) 


	 
	Search periods of 30 minutes, conducted visually and acoustically (daytime) or acoustically (all periods of reduced visibility, including night) prior to the initiation of the acoustic array from silence. 
	 
	If marine mammals or sea turtles were detected inside their respective BZ during the search period prior to the initiation of the source, delays to the initiation of the sound sources were implemented until all animals had been observed exiting the BZ, or when the animals were not observed exiting, 15 minutes for small odontocetes and 30 minutes for all other marine 
	OCS Permit T23-001 SERCEL LDEO PROJECT 2023 | PROTECTED SPECIES OBSERVER REPORT | Final | 02 May 2023 
	Page 16 
	rpsgroup.com 

	mammals and sea turtles were implemented.  All delays for acoustic-only detections were for 
	30 minutes.  
	 
	Shutdown of the active source upon detection of marine mammals inside their respective EZ.  Shutdown was not required for dolphins of the genera Steno, Tursiops, Stenella, and Lagenodelphis. In the event of an acoustic detection of dolphins inside the EZ, unless a visual observer or PAM Operator could confirm that the animals detected were not of one of the four shutdown-exempted genera listed above, the detection was assumed to have been of one of those genera, and no shutdown was required. 
	 
	Once the sound source had been shut down for a protected species detection, operations would resume with ramp up following at least either all animals were observed exiting the exclusion zone, or when they were not observed exiting, 30 minutes had passed. 
	4.5.1 Strike Avoidance and Vessel Separation Distances 
	The following strike avoidance procedures were implemented for detections of protected species in the program area. 
	 Vessel operators must maintain a vigilant watch for all aquatic protected species. The vessel must slow down, stop, or alter course, as appropriate and regardless of vessel size, to avoid striking any protected species, including marine mammals, sea turtles, and Endangered Species Act (ESA-listed) fish species such as Gulf sturgeon, oceanic white-tipped shark and giant manta ray. 
	 When protected species are sighted while the vessel is underway, the vessel should take action to avoid violating the relevant minimum separation distances listed below.  If protected species are sighted within their relevant separation distance, the vessel should reduce speed and/or shift the engine to neutral, not engaging the engines until animals are clear of the area. Vessels were not required to shift into neutral for animals that voluntarily approach. For vessels limited in maneuverability, maintain
	–
	–
	–
	 500 m: All baleen whales including the Rice’s whale 

	– 
	– 
	100 m: sperm whales 

	– 
	– 
	50 m: All other marine mammals (including manatees), and sea turtles, and the ESA-listed fish species. 


	 Vessel speeds must be reduced to 10 knots or less when mother/calf pairs, pods, or large assemblages of any marine mammal are observed near a vessel. 
	4.6 Reporting 
	Reporting requirements of the BOEM Lease Area are outlined in Table 1. Both BOEM and NMFS require that monthly interim reports and a final program report be prepared, detailing source operations, PSO/PAM effort, detection of protected species and any mitigation measures taken. 
	4.6.1 Injured or Dead Protected Species 
	Any injured or dead marine mammal or sea turtle observed either by a PSO on watch or by a crew member was required be reported to BOEM and NMFS as described in Table 1. Reporting requirements included a phone notification to the NMFS Regional Stranding hotline as soon as practicably possible, made by either the Lead PSO or shore based PSO Provider, as communications permitted from the vessel. 
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	In the event of an injured or dead protected species detection, the Lead PSO would also prepare a written report in accordance with NMFS standard reporting guidelines, using the template provided by BOEM in the lease, which would be submitted to the agencies.  
	4.6.2 Non-functioning PAM System During Source Activity 
	RPS has prepared reports for each PAM outage event during source activity to meet the GOM BiOp report requirements outlined in Table 1 of this report.  PAM outage reports for the Langseth were submitted to Sercel, LDEO, NMFS and BOEM on the day of the event. During the survey, there were no PAM outages that required reporting to NMFS and BOEM. 
	4.6.3 Monthly Interim Reports 
	RPS has prepared monthly interim reports to meet the BOEM lease and NMFS BiOp report requirements outlined in Table 1 of this report. An Interim report for the Langseth was submitted on 01 March 2023. 
	4.6.4 Final Report 
	RPS has prepared this technical report to meet the BOEM lease and NMFS BiOp final report requirements outlined in Table 1 of this report. Each of the elements of the required final PSO report is provided in Table 1, referencing the section in this technical report where the element is addressed. 
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	5 
	DATA RECORDS AND ANALYSIS METHODS 
	5.1 Operation Activity 
	PSOs and PAM Operators collected the operational status of regulated equipment each day that the equipment was deployed on the Langseth. 
	The Langseth recorded the start of line (SOL) times and the end of line (EOL) times for the equipment during acquisition. The vessel also recorded the status of the equipment while acquisition occurred by noting full power or shutdowns due to mitigation actions.  
	5.2 Monitoring Effort 
	PSOs and PAM Operators recorded monitoring effort by entering start of watch (SOW) and end of watch (EOW) times into data sheets where the vessel position and environmental data was also documented for that duration. 
	Total monitoring effort was calculated by summing the durations of each watch period. Where the monitoring effort entry did not also indicate the source status for that monitoring period, source data was cross referenced during analysis to calculate the duration of monitoring conducted while regulated sources were on and off.  
	Acoustic monitoring while the acoustic source was silent included monitoring during transit between survey sites and other recorded silent periods in which the PAM cable could remain deployed without interfering with operations. 
	Visual monitoring while the acoustic source was silent included monitoring conducted during transit to/from survey sites and any other recorded silent periods (extended line changes, brief sequence changes, mitigation action, equipment downtime, or weather standby time). 
	5.2.1 Summary of Environmental Conditions 
	Each PSO monitoring effort data form included environmental conditions present during that watch period. Environmental variables were recorded every 60 minutes, or when conditions changed. 
	Beaufort Sea state was recorded for each monitoring period using the accepted scale (Table 8). 
	Table 8: Beaufort Sea state scale 
	Beaufort 
	Description Wave Height Sea Conditions
	Number 
	0 
	0 
	0 
	Calm 
	0 m 
	Sea like a mirror 

	1 
	1 
	Light air 
	0–0.3 m 
	Ripples with appearance of scales are formed, without foam crests 

	2 
	2 
	Light breeze 
	0.3–0.6 m 
	Small wavelets still short but more pronounced; crests have a glassy appearance but do not break 

	3 
	3 
	Gentle breeze 
	0.6–1.2 m 
	Large wavelets; crests begin to break; foam of glassy appearance; perhaps scattered white horses 

	4 
	4 
	Moderate breeze 
	1–2 m 
	Small waves becoming longer; fairly frequent white horses 

	5 
	5 
	Fresh breeze 
	2–3 m 
	Moderate waves taking a more pronounced long form; many white horses are formed; chance of some spray 
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	Beaufort 
	Description Wave Height Sea Conditions
	Number 
	6 
	6 
	6 
	Strong breeze 
	3–4 m 
	Large waves begin to form; the white foam crests are more extensive everywhere; probably some spray 

	7 
	7 
	High wind 
	4–5.5 m 
	Sea heaps up and white foam from breaking waves begins to be blown in streaks along the direction of the wind; spindrift begins to be seen 

	8 
	8 
	Gale 
	5.5–7.5 m 
	Moderately high waves of greater length; edges of crests break into spindrift; foam is blown in well-marked streaks along the direction of the wind 

	9 
	9 
	Severe gale 
	7–10 m 
	High waves; dense streaks of foam along the direction of the wind; sea begins to roll; spray affects visibility 

	10 
	10 
	Storm 
	9–12.5 m 
	Very high waves with long overhanging crests; resulting foam in great patches is blown in dense white streaks along the direction of the wind; on the whole the surface of the sea takes on a white appearance; rolling of the sea becomes heavy; visibility affected 

	11 
	11 
	Violent storm 
	11.5–16 m 
	Exceptionally high waves; small- and medium-sized ships might be for a long time lost to view behind the waves; sea is covered with long white patches of foam; everywhere the edges of the wave crests are blown into foam; visibility affected 

	12 
	12 
	Hurricane force 
	>14 m 
	The air is filled with foam and spray; sea is completely white with driving spray; visibility very seriously affected 


	Sea swell heights observed during visual monitoring were gauged by PSOs in meters, assigned to one of three swell height categories (<2, 2-4, >4 m). PSOs also recorded visibility during monitoring effort, in kilometers, where recorded values were selected from categories (>5, 2-5, 1-2, 0.5-1, 0.3-0.5, 0.1-0.3, 0.05-0.1, <0.05 km). Wind speed, wind direction, percentage of cloud cover, glare intensity and presence of/type of precipitation were other environmental conditions recorded during visual monitoring 
	5.3 Visual Sightings of Protected Species 
	PSOs used standardized reporting forms provided by RPS to record all detections of marine mammals and sea turtles made during survey operations. These records were completed any time a sighting was made, regardless of distance, not just for detections where mitigation was implemented. 
	Sighting identification or detection event numbers were assigned chronologically for all protected species observed on the Langseth throughout the program activity. A new detection number was assigned for a new species sighting or when enough time had passed between observations of animals of the same species such that PSOs could not be certain that they were observing the same animals previously documented. A standard duration of time was to be applied between observations: 15 minutes for delphinid and pin
	Protected species movement relative to the vessel and pace, as well as initial and subsequent behavior states, were recorded for each protected species sighting where standardized categories for each were provided as controlled fields in the provided data form. 
	5.3.1 Closest point of approach 
	All PSOs recorded closest point of approach (CPA) and the source status at the CPA.  
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	5.3.2 Detection rate 
	Detection rate was calculated using the number of protected species events per hour of monitoring effort, visual and acoustic. When more than one PSO was on watch simultaneously, the effort was not duplicated: one hour of monitoring effort by two PSOs consisted of one hour of effort for the purpose of detection rate calculations. 
	5.3.3 Behavior and behavior change 
	The PSO protected species detection template included an initial behavior and initial pace field for the detection. It included the direction of travel relative to the vessel at initial detection, pace, and direction of travel at final detection and other behaviors documented throughout the event. Where these data points were not included as specific entries in the data form, the information was sometimes available in a detection summary.  
	5.4 Monitoring Tools Efficacy and Comparisons Assessment 
	Visual monitoring was mostly conducted by unaided eye, where handheld reticle binoculars, big eye binoculars and DSLR cameras with zoom lenses were also used to confirm a sighting or assist in making a species identification. The comparison of the monitoring tools efficacy will be limited to the Langseth, which conducted monitoring of the sound sources utilized during the Sercel LDEO project. 
	5.5 Mitigation Measures Implemented 
	Mitigation measures were implemented on the Langseth as previously described. The onboard PSO team communicated requested mitigation in real-time to survey operators that controlled the operation of the regulated sound sources or to the vessel crew operating the vessel, depending on the type of action required. Communications were conducted over handheld radios or in person. 
	Implemented mitigation actions were recorded on PSO data sheets in the detection data form and in the operations activity logs. 
	For each mitigation action, mitigation downtime was calculated as the duration of the break in regulated source operations as required by the regulatory protocols: the duration of time that an animal was observed inside an EZ and any additional clearance time required before regulated sources could be activated. Mitigation downtime did not include any additional downtime that a survey operator needed to resume acquisition: additional vessel maneuvering time, time to deploy or calibrate equipment etc. 
	5.6 Data Quality Control 
	The RPS data analysts reviewed all PSO data sets received from the Langseth and conducted quality control as described in Table 9.  
	Table 9: Quality control editing performed by RPS on PSO datasets by data field 
	Data Type Data Field Corrections Made 
	Monitoring effort 
	Monitoring effort 
	Monitoring effort 
	Start of watch / End of watch 
	 
	Times were corrected or added where error was evident, typically by inconsistency with adjacent times 

	Day time vs. Nighttime 
	Day time vs. Nighttime 
	 
	Failures to adjust time to UTC were corrected.  Times were corrected when end of effort overlapped with start of subsequent effort 
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	Data Type Data Field Corrections Made 
	Figure
	Figure
	Figure
	 Testing status was not used as a separate category. Source 
	Based on the survey days and monitoring effort times, 
	Based on the survey days and monitoring effort times, 
	Testing
	operations 
	testing was either added to the “on” status or not added to operations totals at all. 

	 Positions that plotted out of place were corrected using 
	 Positions that plotted out of place were corrected using 
	Protected 
	effort positions of corresponding times, where available 
	species 
	Position 
	 When positions could not be corrected and position was 
	detections 
	on land, detection was removed from detection plots 
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	6 
	RESULTS 
	This report section summarizes sound source operations, protected species monitoring effort, environmental conditions during monitoring effort, detection data and distribution inside and outside the Permit Area during source operation, and periods of source silence. 
	The monitoring effort, source operations and protected species detections for the Langseth are also provided in excel datasets in Appendix G. Shapefiles of vessel position with operational status of the source are included in Appendix H. 
	6.1 Operation Activity 
	The survey operations began with the vessel conducting source calibrations in the survey area before proceeding to data acquisition, according to the survey plan. Survey operations were briefly suspended when necessary for weather, equipment maintenance, vessel to vessel transfer operations, or port calls for provisions and crew change.  
	The dates of operation, total days of regulated source activity and hours of regulated source operations (shown in decimal hours [hh.hh]) by the Langseth are provided in Table 10. 
	Table 10: Summary of regulated sound source operations on the survey vessel 
	Total Days of 
	Total Days of 
	Total Days of 
	Total Hours of 

	Vessel 
	Vessel 
	Dates of Operation 
	Regulated Source 
	Regulated Source 

	TR
	Activity (days) 
	Operations (hh.hh) 


	Langseth 22 February 2023 – 23 February 2023 0.58 13.80 
	6.2 Monitoring Effort 
	Visual and acoustic monitoring effort for the Langseth during the program is summarized in Table 11, shown by activity of the regulated source and by the type of source utilized. 
	Table 11: Summary of monitoring effort, visual and acoustic, by vessel and by source activity status 
	Source Equipment Active Source Equipment Inactive 
	Vessel and Type of Source Utilized 
	Vessel and Type of Source Utilized 
	Vessel and Type of Source Utilized 
	Duration (hh.hh) 
	Duration (hh.hh) 

	TR
	Visual 
	PAM 
	Visual 
	PAM 

	Airguns 
	Airguns 
	04.77 
	13.80 
	55.80 
	14.93 


	The breakdown for visual only monitoring effort and concurrent visual and acoustic monitoring effort undertaken during day and night, according to source activity status, is provided for the Langseth in Table 12. 
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	Table 12: Total monitoring effort, visual and acoustic, during day and night by airgun source activity status 
	Monitoring Effort Day (hh.hh) Night (hh.hh) 
	Table
	TR
	Total 
	Source Active 
	Source Inactive 
	Total 
	Source Active 
	Source Inactive 

	Visual monitoring only 
	Visual monitoring only 
	48.15 
	00.00 
	48.15 
	00.00 
	00.00 
	00.00 

	Visual and acoustic monitoring 
	Visual and acoustic monitoring 
	12.42 
	04.77 
	07.65 
	00.00 
	00.00 
	00.00 

	Acoustic monitoring only 
	Acoustic monitoring only 
	00.00 
	00.00 
	00.00 
	16.32 
	09.03 
	07.29 

	Total 
	Total 
	60.57 
	04.77 
	51.03 
	16.32 
	09.03 
	07.29 


	There were no instances in which the Langseth sound source was active while acoustic monitoring was interrupted due to malfunction of a deployed PAM cable. 
	6.3 Environmental Conditions 
	Environmental conditions can have an impact on the probability of detecting protected species in a survey area. The environmental conditions present during visual observations undertaken the survey were favorable to moderate. 
	Visibility was indicated in kilometers and recorded in one of eight categories (>5, 2-5, 1-2, 0.5-1, 0.3-0.5, 0.1-0.3, 0.05 to 0.1, and <0.05 km). Nearly half of the monitoring effort (47.9%) was conducted in conditions where visibility extended to greater than 5 kilometers, 42.5% of monitoring effort occurred while visibility was between 0.5 and 5 kilometers, and 9.6% of monitoring effort was conducted while visibility extended to less than 0.5 kilometers. The duration of monitoring conducted at each visib
	Table 13: Summary of visibility during visual monitoring effort  
	Visibility (km) Duration (hh.hh) % of Overall Monitoring Effort 
	>5 km 
	>5 km 
	>5 km 
	29.00 
	47.9% 

	2 to 5 km 
	2 to 5 km 
	17.40 
	28.7% 

	1 to 2 km 
	1 to 2 km 
	05.65 
	9.3% 

	0.5 to 1 km 
	0.5 to 1 km 
	02.68 
	4.4% 

	0.3 to 0.5 km 
	0.3 to 0.5 km 
	00.83 
	1.4% 

	0.1 to 0.3 km 
	0.1 to 0.3 km 
	01.00 
	1.7% 

	0.05 to 0.1 km 
	0.05 to 0.1 km 
	01.00 
	1.7% 
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	Visibility (km) Duration (hh.hh) % of Overall Monitoring Effort 
	< 0.05 km 
	< 0.05 km 
	< 0.05 km 
	03.00 
	5.0% 

	Total 
	Total 
	60.57 
	100.0% 


	Monitoring effort on the Langseth was conducted in Beaufort Sea states ranging from Level 1 to Level 7; however, most monitoring efforts occurred in sea states at or below Level 4, which is generally considered favorable conditions for most protected species monitoring. Visual observations at Level 4 Beaufort Sea states or below accounted for 82.9% of the total visual monitoring effort shown in Table 14. 
	Table 14. Summary of Beaufort Sea state during visual monitoring during the survey 
	Beaufort Sea State Duration (hh.hh) % of Overall Monitoring Effort 
	B1 
	B1 
	B1 
	00.95 
	1.6% 

	B2 
	B2 
	02.52 
	4.2% 

	B3 
	B3 
	15.77 
	26.0% 

	B4 
	B4 
	30.97 
	51.1% 

	B1 through B4 
	B1 through B4 
	50.20 
	82.9% 

	B5 
	B5 
	03.23 
	5.3% 

	B6 
	B6 
	06.65 
	11.0% 

	B7 
	B7 
	00.48 
	0.8% 

	Total 
	Total 
	60.57 
	100.0% 


	Precipitation may also obscure visibility and sea surface. These types of precipitation conditions, specifically heavy fog and haze accounted for 42.5% of the total visual effort (Table 15). Even so, these conditions did not affect visibility to a point where operations had to be suspended. 
	Table 15. Summary of precipitation during visual monitoring during the survey 
	Precipitation Duration (hh.hh) % of Overall Monitoring Effort 
	Clear
	Clear
	Clear
	 34.82 
	57.5% 

	Heavy Fog 
	Heavy Fog 
	07.83 
	12.9% 

	Haze 
	Haze 
	17.92 
	29.6% 

	Total 
	Total 
	60.57 
	100.0% 
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	Monitoring effort was conducted in swell heights up to 4 meters. However, swell height during visual monitoring remained below two meters (78.4%) for most of the monitoring campaign, which is optimal for detecting protected species (Table 16). 
	Table 16. Summary of Swell Height during visual monitoring during the survey 
	Swell Height Duration (hh.hh) % of Overall Monitoring Effort 
	< 2 m 
	< 2 m 
	< 2 m 
	47.48 
	78.4% 

	2 - 4 m 
	2 - 4 m 
	13.08 
	21.6% 

	> 4 m 
	> 4 m 
	00.00 
	0.0% 

	Total 
	Total 
	60.57 
	100.0% 


	Glare may also obscure visibility and sea surface. For over half of the survey, 57.3% of monitoring effort, visibility was affected by severe glare (Table 17). While these conditions weren’t optimal, they did not affect visibility to a point where operations had to be suspended. 
	Table 17. Summary of glare during visual monitoring during the survey 
	Glare Duration (hh.hh) % of Overall Monitoring Effort 
	None 
	None 
	None 
	12.07 
	19.9% 

	Mild 
	Mild 
	06.48 
	10.7% 

	Moderate
	Moderate
	 07.30 
	12.1% 

	Severe 
	Severe 
	34.72 
	57.3% 

	Total 
	Total 
	60.57 
	100.0% 
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	7 
	PROTECTED SPECIES OBSERVATION RESULTS 
	7.1 Visual Sightings 
	This section of the report summarizes visual sightings of protected species made during program in the East Breaks area. There were six protected species detections, both inside and outside the lease area, all delphinid detections. Detections consisted of two marine mammal species, as well as unidentified dolphins. 
	Of the six visual detections, four detection events (66%) were identified to the species level; the remaining two detection events (33%) were identified to family level or a higher taxonomic level (classified as unidentified delphinids). 
	A table of all protected species sightings is provided as part of an excel datasheet attachment in Appendix G. Photographs of the identified protected species visually detected during the program are provided in Appendix I. The distribution of protected species detections both inside and outside the permit area is provided in Appendix J. 
	Table 18 shows the total number of detection records and the number of individuals detected for each protected species during the program. The locations of these detections can be found in Figure 4. 
	Table 18: Detection records collected for each protected species visually detected during the survey 
	Total Number of Visual Species Detection Records Total Number of Animals 
	Bottlenose dolphin 
	Bottlenose dolphin 
	Bottlenose dolphin 
	3 
	7 

	Short-finned pilot whale 
	Short-finned pilot whale 
	1 
	10 

	Unidentified dolphin 
	Unidentified dolphin 
	2 
	7 

	Total protected species 
	Total protected species 
	6 
	24 
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	REPORT 
	Figure
	Figure 5: Map of Protected Species Detections for the Sercel LDEO Survey 
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	7.1.1 Detection and Distance Summaries 
	The most detected species was the bottlenose dolphin (three detections of seven estimated individuals), followed by the short-finned pilot whale (one detections of ten estimated individuals). The number of detection events, approximate number of animals observed, range and median group sizes, range of distances from vessel at first detection, and detection rate for each species of marine mammal detected over the course of the survey is provided in Table 19. 
	Short-finned pilot whale accounted for the largest mean group size, n = 10. At initial detection, the distance of the short-finned pilot whale (100 m) was closer than the bottlenose dolphin. 
	Table 19: Detection summary of dolphins observed during the survey 
	Dolphins 
	Dolphins 
	Dolphins 
	Bottlenose   dolphin 
	Short-finned pilot whale 
	Unidentified dolphin 

	# of Detection Records 
	# of Detection Records 
	3 
	1 
	2 

	Estimated # of individuals detected
	Estimated # of individuals detected
	 7 
	10 
	7 

	Mean Group Size
	Mean Group Size
	 2.3 
	10 
	3.5 

	Range of Group Sized 
	Range of Group Sized 
	2 - 4 
	10 
	3 - 4 

	Mean Distance (m) at first detection
	Mean Distance (m) at first detection
	 250 
	100 
	525 

	Range of Distances (m) at first detections 
	Range of Distances (m) at first detections 
	200 - 300 
	100 
	400 - 600 

	Detection rate
	Detection rate
	 0.50 
	0.16 
	0.33 


	For the Langseth, 66% of the detections occurred when the source was not deployed, while 33% occurred when the source was deployed and active. The difference between the closest point of approach (CPA) of marine mammals to active sources, versus when the sources was not deployed, was significant, with distances closer for detections when the source was not deployed (Table 20). 
	Table 20: Average CPA of protected species to seismic sources or vessel, while active and not deployed. 
	Species Detected Source Active Source Not Deployed 
	Table
	TR
	Number of detections 
	Mean closest observed approach to source (meters) 
	Number of detections 
	Mean closest observed approach to vessel (meters) 

	Bottlenose dolphin 
	Bottlenose dolphin 
	0 
	0.0 
	3 
	223.0 

	Short-finned pilot whale 
	Short-finned pilot whale 
	1 
	300.0 
	0 
	0.0 

	Unidentified dolphin 
	Unidentified dolphin 
	1 
	915.0 
	1 
	50.0 

	Total protected species 
	Total protected species 
	2 
	607.5 
	4 
	180.0 


	There were no detections while the source was deployed but inactive 
	*
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	7.2 Acoustic Detection Summary 
	There were no acoustic detections of marine mammals associated with the Sercel LDEO Survey. There were no correlated visual and acoustic detections. 
	7.3 Protected species incident reporting 
	There were no observations of dead or injured protected species during the survey.   
	7.4 Summary of Mitigation Measures Implemented 
	7.4.1 Mitigation for sound exposure from survey equipment 
	Requisite mitigation actions for protected species detected during the survey were requested by PSOs/PAM Operators and implemented by source operators. For the Langseth, there were no delays to source activity for protected species detections, there were no voluntary turtle pauses implemented, and there was one shutdown for delphinids, see Table 21. Mitigation actions were only utilized for visual detections. 
	Table 21: Summary of mitigation actions implemented on the Langseth. 
	Dolphins Whales Sea Turtles All Species 
	Mitigation Action 
	Mitigation Action 
	Mitigation Action 
	No. 
	Mitigation Downtime (hh.hh) 
	No. 
	Mitigation Downtime (hh.hh) 
	No. 
	Mitigation Downtime (hh.hh) 
	No. 
	Mitigation Downtime (hh.hh) 

	Delay to initiation of source 
	Delay to initiation of source 
	0 
	00.00 
	0 
	00.00 
	0 
	00.00 
	0 
	00.00 

	Voluntary turtle pause 
	Voluntary turtle pause 
	-
	-
	-
	-
	0 
	00.00 
	0 
	00.00 

	Shutdown of active source 
	Shutdown of active source 
	1 
	00.55 
	0 
	00.00 
	-
	-
	1 
	00.55 

	All Mitigation Actions 
	All Mitigation Actions 
	1 
	00.55 
	0 
	00.00 
	0 
	00.00 
	1 
	00.55 


	7.4.2 Mitigation for strike avoidance. 
	Strike avoidance maneuvering on the Langseth was conducted one time during the survey and consisted of keeping course. The strike avoidance maneuver undertaken is described in Table 22 and briefly summarized below. 
	On February 20, 2023, at 00:31 UTC while the vessel was in transit, three bottlenose dolphins were observed by splashes at 400 meters from starboard bow, at bearing of 30 degrees, and unknown heading. Distance was estimated using the unaided eye. At 00:33 UTC the dolphins surfaced at 50 meters from starboard bow at a bearing of 30 degrees and heading of 225 degrees swimming towards the vessel at a moderate pace. They dove and the detection ended at the same minute. The vessel was on transit, the officer on 
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	Table 22: Summary of protected species detections occurring inside the species/species group specific separation distances 
	Detection Number of CPA to Vessel Strike Avoidance 
	Date Species
	Number Animals (m) Maneuver 
	2023-02-20 4 Unidentified dolphin 3 50 Kept course 
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	Appendix A: Seismic Survey Mitigation and Protected Species Observer Protocols 
	This Appendix has been revised as of April 26, 2021, and replaces the original Appendix C (dated March 13, 2020). These protocols will be implemented by the Bureau of Ocean Energy Management (BOEM), the Bureau of Safety and Environmental Enforcement (BSEE), and provide guidelines to operators in complying with the Endangered Species Act (ESA; 16 
	U.S.C. §§ 1531-1544) and Marine Mammal Protection Act (MMPA; 16 U.S.C. §§13611423h). The measures contained herein apply to all seismic surveys approved by BOEM and associated with the federally regulated oil and gas program in the Gulf of Mexico. 
	-

	Background 
	Geophysical surveys, including the use of airguns and airgun arrays may have an impact on marine wildlife. Many marine species are protected under the Endangered Species Act (ESA) and all marine mammals (including manatees) are protected under the Marine Mammal Protection Act (MMPA). The following Gulf of Mexico species are listed under the ESA: 
	ESA-listed Species common to the Gulf of Mexico 
	Gulf of Mexico Bryde’s Whale (Balaenoptera edeni) 
	Sperm Whale (Physeter macrocephalus) 
	Hawksbill Turtle (Eretmochelys imbricata) 
	Green Turtle (Chelonia mydas) – North Atlantic DPS and South Atlantic DPS 

	Kemp’s Ridley Turtle (Lepidochelys kempii) 
	Leatherback Turtle (Dermochelys coriacea) -Northwest Atlantic DPS 
	Loggerhead Turtle (Caretta caretta) – Northwest Atlantic Ocean DPS 
	Gulf Sturgeon (Acipenser oxyrinchus desotoi) 
	Oceanic Whitetip Shark (Carcharhinus longimanus) 
	Giant Manta Ray (Manta birostris) 
	West Indian Manatee (Trichechus manatus)* 
	*Managed by the US Fish and Wildlife Service 
	Note that this list can change as other species are listed/delisted, and this protocol shall be applied to any ESA-listed protected species (and all marine mammals) that occur in the Gulf of Mexico, including rare and extralimital species. 
	BSEE and BOEM consult jointly with the National Marine Fisheries Service (NMFS) and the 
	U.S. Fish and Wildlife Service (FWS) under Section 7 of the ESA to ensure that BOEM- or BSEE-authorized activities do not jeopardize the continued existence of ESA-listed species nor result in destruction or adverse modification of designated critical habitat. Incidental take of ESA-listed species is prohibited except as authorized pursuant to an Incidental Take Statement in the attached Biological Opinion. Incidental take of ESA-listed marine mammals cannot be exempted under the ESA unless also authorized 
	1 
	developing an incidental take regulation (ITR) to facilitate subsequent issuance of MMPA authorization (as applicable) to operators to authorize take incidental to seismic surveys. The proposed regulations would establish a framework for authorization of incidental take by Level A and Level B harassment through MMPA authorization (as applicable). Once an ITR and subsequent LOA is complete, the Biological Opinion and associated Incidental Take Statement may be amended to exempt take for Gulf of Mexico Bryde’
	These protocols are the result of coordination between BOEM, BSEE, and NMFS and are based on: past and present mitigation measures; terms and conditions and reasonable and prudent measures identified in the attached Biological Opinion issued to the Bureaus; conditions, mitigation, monitoring, and reporting requirements identified in the MMPA ITR (50 CFR part 217 Subpart S); and NMFS’ technical memorandum on standards for a protected species observer and data management program (Baker et al. 2013). BSEE is t
	In order to protect ESA-listed species and marine mammals during seismic operations, seismic operators will be required to use protected species observers (PSOs) and follow specific seismic survey protocols when operating. These measures contained herein apply to all on-lease ancillary activity surveys conducted under 30 CFR Part 550 and all off-lease surveys conducted under 30 CFR Part 551, regardless of water depth. Operators must demonstrate your compliance with these requirements by submitting to BSEE a
	Definitions 
	Terms used in these protocols have the following meanings: 
	1. 
	1. 
	1. 
	Protected species means any species listed under the ESA and/or protected by the MMPA. The requirements discussed herein focus on marine mammals and sea turtles since these species are the most likely to be observed during seismic surveys. However, other ESA-listed species (e.g., giant manta rays) are also protected and observations of them should be reported as detailed below. 

	2. 
	2. 
	Airgun means a device that releases compressed air into the water column, creating an acoustical energy pulse with the purpose of penetrating the seafloor. 

	3. 
	3. 
	Deep penetration surveys are defined as surveys using airgun arrays with total volume greater than 1,500 in.These surveys may in some cases collect return signals using sensors incorporated into ocean-bottom cables (OBC) or autonomous 
	3



	2 
	2 

	ocean-bottom nodes (OBN) placed on the seafloor. These surveys are also referred to as high energy surveys. 
	4. 
	4. 
	4. 
	Shallow penetration surveys are defined as surveys using airgun arrays with total volume equal to or less than 1,500 in, single airguns, boomers, or equivalent sources. These surveys are also referred to as low energy surveys. 
	3


	5. 
	5. 
	Ramp-up (sometimes referred to as "soft start") means the gradual and systematic increase of emitted sound levels from an airgun array. Ramp-up begins by first activating a single airgun of the smallest volume, followed by doubling the number of active elements in stages until the full complement of an array's airguns are active. Each stage should be approximately the same duration, and the total duration should not be less than approximately 20 minutes for deep penetration surveys. 

	6. 
	6. 
	Shutdown of an airgun array means the immediate de-activation of all individual airgun elements of the array. 

	7. 
	7. 
	Exclusion zone means the area to be monitored for possible shutdown in order to reduce or eliminate the potential for injury of protected species. Two exclusion zonesare defined, depending on the species and context. 

	8. 
	8. 
	Buffer zone means an area beyond the exclusion zone to be monitored for the presence of protected species that may enter the exclusion zone. During pre-clearance monitoring (i.e., before ramp-up begins), the buffer zone also acts as an extension of the exclusion zone in that observations of marine mammals and sea turtles within the buffer zone would also prevent airgun operations from beginning (i.e. ramp-up). The buffer zone is not applicable for contexts that require an exclusion zone beyond 500 meters. T

	9. 
	9. 
	Visual monitoring means the use of trained protected species observers (herein referred to as visual PSOs) to scan the ocean surface visually for the presence of protected species. These observers must have successfully completed a visual observer training program as described below. The area to be scanned visually includes primarily the exclusion zone, but also the buffer zone. Visual monitoring of the exclusion zones and adjacent waters is intended to establish and, when visual conditions allow, maintain 

	10. 
	10. 
	Acoustic monitoring means the use of trained personnel (sometimes referred to as 

	3 
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	passive acoustic monitoring (PAM) operators, herein referred to as acoustic PSOs) to operate PAM equipment to acoustically detect the presence of marine mammals. These observers must have successfully completed a passive acoustic observer training program as described below. Acoustic monitoring is intended to further support visual monitoring in maintaining an exclusion zone around the sound source that is clear of marine mammals, in part for the purpose of reducing or eliminating the potential for injury. 
	General Requirements 
	1. 
	1. 
	1. 
	A copy of a MMPA incidental take authorization (as applicable) and BOEM-approved Permit/Plan must be in the possession of the vessel operator, other relevant personnel, the lead PSO (see description below), and any other relevant designees operating under the authority of the MMPA authorization (as applicable) and BOEM Permit/Plan. 

	2. 
	2. 
	The MMPA authorization holder (as applicable) and BOEM-approved Permit/Plan holder shall instruct relevant vessel personnel with regard to the authority of the protected species monitoring team (PSO team), and shall ensure that relevant vessel personnel and the PSO team participate in a joint onboard briefing (hereafter PSO briefing) led by the vessel operator and lead PSO to ensure that responsibilities, communication procedures, protected species monitoring protocols, operational procedures, and MMPA auth

	3. 
	3. 
	The acoustic source must be deactivated when not acquiring data or preparing to acquire data, except as necessary for testing. Unnecessary use of the acoustic source must be avoided. For surveys using airgun arrays as the acoustic source notified operational capacity (not including redundant backup airguns) must not be exceeded during the survey, except where unavoidable for source testing and calibration purposes. All occasions where activated source volume exceeds notified operational capacity must be com


	Protected Species Observers (PSOs, Visual and Acoustic) Qualifications 
	1. The MMPA authorization (as applicable) and BOEM-approved Permit/Plan holder must use independent, dedicated, trained visual and acoustic PSOs, meaning that the PSOs must be employed by a third-party observer provider, may have no tasks other than to conduct observational effort (visual or acoustic), collect data, and communicate 
	4 
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	with and instruct relevant vessel crew with regard to the presence of protected species and mitigation requirements (including brief alerts regarding maritime hazards), and must have successfully completed an approved PSO training course appropriate for their designated task (visual or acoustic). Acoustic PSOs are required to complete specialized training for operating PAM systems and are encouraged to have familiarity with the vessel with which they will be working. PSOs can act as acoustic or visual obser
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	2. At least one visual and two acoustic PSOs (when required) aboard the vessel must have a minimum of 90 days at-sea experience working in those roles, respectively, with no more than 18 months elapsed since the conclusion of the at-sea experience. One visual PSO with such experience shall be designated as the lead for the entire protected species observation team. The lead shall coordinate duty schedules and roles for the PSO team and serve as primary point of contact for the vessel operator (the responsib
	a. PSOs must successfully complete relevant training, including completion of all required coursework and passing (80 percent or greater) a written and/or oral examination developed for the training program. PSOs must have successfully attained a bachelor’s degree from an accredited college or university with a major in one of the natural sciences, a minimum of 30 semester hours or 
	5 
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	equivalent in the biological sciences, and at least one undergraduate course in math or statistics. The educational requirements may be waived if the PSO has acquired the relevant skills through alternate experience. Requests for such a waiver shall be submitted by the BOEM-approved Permit/Plan holder to NMFS () and must include written justification. Requests shall be granted or denied (with justification) by NMFS within one week of receipt of submitted information. Alternate experience that may be conside
	nmfs.psoreview@noaa.gov
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	Equipment 
	The MMPA incidental take authorization (as applicable) and BOEM-approved Permit/Plan holder is required to: 
	1. 
	1. 
	1. 
	Provide PSOs with bigeye binoculars (e.g., 25 x 150; 2.7 view angle; individual ocular focus; height control) of appropriate quality solely for PSO use. These shall be pedestal-mounted on the deck at the most appropriate vantage point that provides for optimal sea surface observation, PSO safety, and safe operation of the vessel. 

	2. 
	2. 
	2. 
	Work with the selected third-party observer provider to ensure PSOs have all equipment (including backup equipment) needed to adequately perform necessary tasks, including accurate determination of distance and bearing to observed protected species. Such equipment, at a minimum, shall include: 

	a. 
	a. 
	a. 
	Each vessel requiring PAM will include a passive acoustic monitoring system that has been verified and tested by an experienced acoustic PSO that will be using it during the trip for which monitoring is required. 

	b. 
	b. 
	Reticle binoculars (e.g., 7 x 50) of appropriate quality (at least one per PSO, plus backups) 

	c. 
	c. 
	Global Positioning Units (GPS) (plus backup) 

	d. 
	d. 
	Digital camera with a telephoto lens (the camera or lens should also have an image stabilization system) that is at least 300 mm or equivalent on a full-frame single lens reflex (SLR) (plus backup) 

	e. 
	e. 
	Radios for communication among vessel crewand PSOs (at least one per PSO, plus backups) 

	f. 
	f. 
	Any other tools necessary to adequately perform necessary PSO tasks. 




	Equipment specified in (a) through (g) above may be provided by an individual PSO, the third-party observer provider, or the MMPA authorization (as applicable) and BOEM-approved Permit/Plan holder but the latter is responsible for ensuring PSOs have the proper equipment required to perform the duties specified within these protocols. 
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	Data Collection 
	PSOs must use standardized data collection forms. PSOsshall record detailed information about any implementation of mitigation requirements, including the distance of animals to the acoustic source and description of specific actions thatensued, the behavior of the animal(s), any observed changes in behavior before and after implementation of mitigation, and if shutdown was implemented, the length of time before any subsequent ramp-up of the acoustic source. If required mitigation was not implemented, PSOs 
	1. 
	1. 
	1. 
	BOEM Permit/Plan number; 

	2. 
	2. 
	Vessel names (source vessel and other vessels associated with survey), vessel size and type, maximum speed capability of vessel, port of origin, and call signs; 

	3. 
	3. 
	PSO names and affiliations; 

	4. 
	4. 
	Dates of departures and returns to port with port name; 

	5. 
	5. 
	Date and participants of PSO briefings (as discussed in General Requirements. 2); 

	6. 
	6. 
	Dates and times (Greenwich Mean Time) of survey effort and times corresponding with PSO effort; 

	7. 
	7. 
	Vessel location (latitude/longitude) when survey effort began and ended and vessel location at beginning and end of visual PSO duty shifts; 

	8. 
	8. 
	Vessel heading and speed at beginning and end of visual PSO duty shifts and upon any line change; 

	9. 
	9. 
	Environmental conditions while on visual survey (at beginning and end of PSO shift and whenever conditions changed significantly), including BSS and any other relevant weather conditions including cloud cover, fog, sun glare, and overall visibility to the horizon; 

	10. 
	10. 
	Factors that may have contributed to impaired observations during each PSO shift change or as needed as environmental conditions changed (e.g., vessel traffic, equipment malfunctions); 

	11. 
	11. 
	Survey activity information, such as acoustic source power output while in operation, number and volume of airguns operating in the array, tow depth of the array, and any other notes of significance (i.e., pre-clearance, ramp-up, shutdown, testing, shooting, ramp-up completion, end of operations, streamers, etc.); and 

	12. 
	12. 
	12. 
	Upon visual observation of any protected species, the following information: 

	a. 
	a. 
	a. 
	Watch status (sighting made by PSO on/off effort, opportunistic, crew, alternate vessel/platform); 

	b. 
	b. 
	PSO who sighted the animal; 

	c. 
	c. 
	Time of sighting; 

	d. 
	d. 
	Vessel location (coordinates) at time of sighting; 

	e. 
	e. 
	Water depth; 

	f. 
	f. 
	Direction of vessel’s travel (compass direction); 

	g. 
	g. 
	Direction of animal’s travel relative to the vessel; 

	h. 
	h. 
	Pace of the animal; 

	i. 
	i. 
	Estimated distance to the animal and its heading relative to vessel at initial sighting; 

	j. 
	j. 
	Identification of the animal (e.g., genus/species, lowest possible taxonomic level, or unidentified), PSO confidence in identification,  and the composition of the group if there is a mix ofspecies; 

	k. 
	k. 
	Estimated number of animals (high/low/best); 

	l. 
	l. 
	Estimated number of animals by cohort (adults, juveniles, group composition, etc.); 

	m. 
	m. 
	Description (as many distinguishing features as possible of each individual seen, including length, shape, color, pattern, scars or markings, shape and size of dorsal fin, shape of head, and blow characteristics); 

	n. 
	n. 
	Detailed behavior observations (e.g., number of blows/breaths, number of surfaces, breaching, spyhopping, diving, feeding, traveling; as explicit and detailed as possible; note any observed changes in behavior), including an assessment of behavioral responses to survey activity; 

	o. 
	o. 
	Animal’s closest point of approach (CPA) and/or closest distance from any element of the acoustic source; 

	p. 
	p. 
	Platform activity at time of sighting (e.g., deploying, recovering, testing, shooting, data acquisition, other); and 

	q. 
	q. 
	Description of any actions implemented in response to the sighting (e.g., delays, shutdown, ramp-up) and time and location of the action. 



	13. 
	13. 
	13. 
	If a marine mammal is detected while using the PAM system, the following information should be recorded: 

	a. 
	a. 
	a. 
	An acoustic encounter identification number, and whether the detection was linked with a visual sighting; 

	b. 
	b. 
	Date and time when first and last heard; 

	c. 
	c. 
	Types and nature of sounds heard (e.g., clicks, whistles, creaks, burst pulses, continuous, sporadic, strength of signal); 

	d. 
	d. 
	Any additional information recorded such as water depth of the hydrophone array, bearing of the animal to the vessel (if determinable), species or taxonomic group (if determinable), spectrogram screenshot, and any other notable information. 
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	Deep Penetration Seismic Survey Protocols Visual Monitoring 
	1. 
	1. 
	1. 
	1. 
	During survey operations (e.g., any day on which use of the acoustic source is planned to occur, and whenever the acoustic source is in the water, whether activated or not), a minimum of two visual PSOs must be on duty and conducting visual observations at all times during daylight hours (i.e., from 30 minutes prior to sunrise through 30 minutes following sunset). 

	2. 
	2. 
	2. 
	Visual monitoring must begin no less than 30 minutes prior to ramp-up and must 8 


	continue until one hour after use of the acousticsource ceases or until 30 minutes past sunset. 

	3. 
	3. 
	Visual PSOs shall coordinate to ensure 360° visual coverage around the vessel from the most appropriate observation posts, and shall conduct visual observations using binoculars and the naked eye while free from distractions and in a consistent, systematic, and diligent manner. 

	4. 
	4. 
	PSOs shall establish and monitor applicable exclusion and buffer zones. These zones shall be based upon the radial distance from the edges of the airgun array (rather than being based on the center of the array or around the vessel itself). During use of the acoustic source (i.e., anytime the acoustic source is active, including ramp-up), occurrences of protected species within the buffer zone (but outside the exclusion zone) should be communicated to the operator to prepare for the potential shutdown for m

	5. 
	5. 
	Visual PSOs shall immediately communicate all observations to the on duty acoustic PSO(s), including any determination by the PSO regarding species identification, distance, and bearing and the degree of confidence in the determination. 

	6. 
	6. 
	Any observations of protected species by crew members aboard anyvessel associated with the survey shall be relayed to the PSO team. 

	7. 
	7. 
	During good conditions (e.g., daylight hours; Beaufort sea state (BSS) 3 or less), visual PSOs shall conduct observations when the acoustic source is not operating for comparison of sighting rates and behavior with and without use of the acoustic source and between acquisition periods, to the maximum extent practicable. 

	8. 
	8. 
	Visual PSOs may be on watch for a maximum of two consecutive hours followed by a break of at least one hour between watches and may conduct a maximum of 12 hours of observation per 24-hour period. Combined observational duties (visual and acoustic but not at same time) may not exceed 12 hours per 24-hour period for any individual PSO. NMFS may grant an exception for LOA applications that demonstrate such a “two hours on/one hour off” duty cycle is not practicable, in which case visual PSOs will be subject t


	Acoustic Monitoring 
	1. Applicants must provide a PAM plan to NMFS according to the MMPA authorization including description of the hardware and software proposed for use prior to proceeding with any survey where PAM is required. The source vessel must use a towed PAM system at all times when operating in waters deeper than 100 m, which 
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	must be monitored by at a minimum one on duty acoustic PSO beginning at least 30 minutes prior to ramp-up, at all times during use of the acoustic source, and until one 
	hour after use of the acoustic source ceases. “PAM system” refers to calibrated 
	hydrophone arrays with full system redundancy to detect,identify, and estimate distance and bearing to vocalizing cetaceans, coupled with appropriate software to aid monitoring and listening by a PAM operator skilled in bioacoustics analysis and computer system specifications capable of running appropriate software. The PAM system must have at least one calibrated hydrophone (per each deployed hydrophone type and/or set) sufficient for determining whether background noise levels on the towed PAM system are 
	2. 
	2. 
	2. 
	Acoustic PSOs shall immediately communicate all detections to visual PSOs, when visual PSOs are on duty, including any determination by the PSO regarding species identification, distance, and bearing and the degree of confidence in the determination. 

	3. 
	3. 
	Acoustic PSOs may be on watch for a maximum of four consecutive hours followed by a break of at least two hours between watches and may conduct a maximum of 12 hours of observation per 24-hour period. Combined observational duties (acoustic and visual but not at same time) may not exceed 12 hours per 24-hour period for any individual PSO. 

	4. 
	4. 
	4. 
	Survey activity may continue for 30 minutes when the PAM system malfunctions or is damaged, while the PAM operator diagnoses the issue. If the diagnosis indicates that the PAM system must be repaired to solve the problem, operations may continue for an additional two hours without acoustic monitoring during daylight hours only under the following conditions: 

	a. 
	a. 
	a. 
	Sea state is less than or equal to BSS 4; 

	b. 
	b. 
	No marine mammals (excluding delphinids) detected solely by PAM in the applicable exclusion zone in the previous two hours; 

	c. 
	c. 
	NMFS and BSEE are notified via email (and , respectively) as soon as practicable with the time and location in which operations began occurring without an active PAM system; and 
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	d. 
	d. 
	Operations with an active acoustic source, but without an operating PAM system, do not exceed a cumulative total of four hours in any 24-hour period. 




	Pre-clearance and Ramp-up 
	The intent of pre-clearance observation (30 minutes) is to ensure no protected species are observed within the exclusion zones, and buffer zone if applicable (i.e., only when the exclusion zone is equal to 500 meters, see Definitions section for details on when the buffer 
	10 
	zone is not applicable), prior to the beginning of ramp-up. During pre-clearance is the only time observations of protected species in the buffer zone would prevent operations (i.e., the beginning of ramp-up). The intent of ramp-up is to warn protected species of pending seismic operations and to allow sufficient time for those animals to leave the immediate vicinity. A ramp-up procedure, involving a step-wise increase in the number of airguns firing and total array volume until all operational airguns are 
	1. 
	1. 
	1. 
	The operator must notify a designated PSO of the planned start of ramp-up as agreed upon with the lead PSO; the notification time should not be less than 60 minutes prior to the planned ramp-up. 

	2. 
	2. 
	Ramp-ups shall be scheduled so as to minimize the time spent with the source activated prior to reaching the designated run-in. 

	3. 
	3. 
	A designated PSO must be notified againimmediately prior to initiating ramp-up procedures and the operator must receive confirmation from the PSO to proceed. 

	4. 
	4. 
	Ramp-up may not be initiated if any marine mammal or sea turtle is within the applicable exclusion or buffer zone. If a marine mammal or sea turtle is observed within the applicable exclusion zone or the buffer zone during the 30 minute preclearance period, ramp-up may not begin until the animal(s) has been observed exiting the zones or until an additional time period has elapsed with no further sightings (15 minutes for small odontocetes and 30 minutes for all other species including sea turtles). 
	-


	5. 
	5. 
	Ramp-up shall begin by activating a single airgun of the smallest volume in the array and shall continue in stages by doubling the number of active elements at the commencement of each stage, with each stage of approximately the same duration. Duration shall not be less than 20 minutes. The operator must provide information to the PSO documenting that appropriate procedures were followed. 

	6. 
	6. 
	PSOs must monitor the exclusion and buffer zones during ramp-up, and ramp-up must cease and the source must be shut down upon observation of a marine mammal or sea turtle within the applicable exclusion zone. Once ramp-up has begun, observations of marine mammals and sea turtles within the buffer zone do not require shutdown, or voluntarily pause for other non-marine mammal protected species (e.g., sea turtles) if being employed, but such observation shall be communicated to the operator to prepare for the 

	7. 
	7. 
	Ramp-up may occur at times of poor visibility, including nighttime, if appropriate acoustic monitoring has occurred with no detections in the 30 minutes prior to beginning ramp-up. Acoustic source activation may only occur at times of poor 
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	visibility where operational planning cannot reasonably avoid such circumstances. 
	8. 
	8. 
	8. 
	If the acoustic source is shut down for brief periods (i.e., less than 30 minutes) for reasons other than implementation of prescribed mitigation (e.g., mechanical difficulty), it may be activated again without ramp-up if PSOs have maintained constant visual and/or acoustic observation and no visual detections of marine mammals or sea turtleshave occurred within the applicable exclusion zone and no acoustic detections of marine mammals have occurred. For any longer shutdown, preclearance observation and ram
	-


	9. 
	9. 
	Testing of the acoustic source involving all elements requires ramp-up. Testing limited to individual source elements or strings does not require ramp-up but does require preclearance observation period. 
	-



	Shutdown 
	For non-marine mammal protected species (e.g., sea turtles), shutdowns are not required. However, the BOEM Permit or authorized Plan and MMPA authorization (as applicable) holder may employ a voluntary pause during which the visual PSO would request that the operator voluntarily pause the airgun array for six shots if a non-marine mammal protected species is observed within the exclusion zone (within 500 meters) during active airgun use, to let the animal float past the array while it is inactive. For marin
	1. 
	1. 
	1. 
	Any PSO on duty has the authority to delay the start of survey operations or to call for shutdown of the acoustic source if a marine mammal is detected within the applicable exclusion zone. 

	2. 
	2. 
	The operator must establish and maintain clear lines of communication directly between PSOs on duty and crew controlling the acoustic source to ensure that shutdown, and voluntary pause commands (optional for other protected species) are conveyed swiftly while allowing PSOs to maintain watch. 

	3. 
	3. 
	When both visual and acoustic PSOs are on duty, all detections must be immediately communicated to the remainder of the on-duty PSO team for potential verification of visual observations by the acoustic PSO or of acoustic detections by visual PSOs. 

	4. 
	4. 
	Two exclusion zones are defined, depending on the species and context. A standard exclusion zone encompassing the area at and below the sea surface out to a radius of 500 meters from the edges of the airgun array (0-500 m) is defined. An extended 1,500-m exclusion zone must be applied upon detection (visual or acoustic) of a baleen whale, sperm whale, beaked whale or Kogia spp. within the zone. 

	5. 
	5. 
	5. 
	When the airgun array is active (i.e., any time one or more airguns is active, including during ramp-up) and (1) a marine mammal appears within or enters the applicable exclusion zone and/or (2) a marine mammal (excluding delphinids) is detected acoustically and localized within the applicable exclusion zone, the acoustic source must be shut down. When shutdown is called for by a PSO, the acoustic source must be 

	immediately deactivated and anydispute resolved only following deactivation. 

	6. 
	6. 
	6. 
	The shutdown requirement is waived for dolphins of the following genera: Steno, Tursiops, Stenella,and Lagenodelphis. 

	a. If a small delphinid (individual of the Family Delphinidae, which includes the aforementioned dolphin genera), is acoustically detected and localized within the exclusion zone, no shutdown is required unless the acoustic PSO or a visual PSO confirms the individual to be of a genera other than those listed above, in which case a shutdown is required. 

	7. 
	7. 
	If there is uncertainty regarding identification (i.e., whether the observed marine mammal(s) belongs to one of the delphinid genera for which shutdown is waived or one of the species with a larger exclusion zone), visual PSOs may use best professional judgment in making the decision to call for a shutdown. 

	8. 
	8. 
	Upon implementation of shutdown, the source may be reactivated after the marine mammal(s) has been observed exiting the applicable exclusion zone (i.e., animal is not required to fully exit the buffer zone where applicable) or following a 30-minute clearance period with no further observation of the marine mammal(s). 


	Time-area closure 
	From January 1 through May 31, no use of airguns may occur shoreward of the 20-m isobaths and between 90-84º W 
	Shallow penetration protocols 
	1. The requirements defined for deep penetration surveys shall be followed, with the following exceptions: 
	a. 
	a. 
	a. 
	PAM is not required for shallow penetration surveys. 

	b. 
	b. 
	Ramp-up for small airgun arrays must follow the procedure described above for large airgun arrays, but may occur over an abbreviated period of time. Ramp-up is not required for surveys using only a single airgun. For sub-bottom profilers, power should be increased as feasible to effect a ramp-up. 

	c. 
	c. 
	Two exclusion zones are defined, depending on the species and context. A standard exclusion zone encompassing the area at and below the sea surface out to a radius of 100 meters from the edges of the airgun array (if used) or from the acoustic source (0-100 m) is defined. An extended 500-m exclusion zone must be applied upon detection (visual or acoustic) of a baleen whale, sperm whale, beaked whale or Kogia spp. within the zone. 

	d. 
	d. 
	The buffer zone encompasses the area at and below the sea surface from the edge of the 0-100 meter exclusion zone out to a radius of 200 meters from the edges of the airgun array (if used) or from the acoustic source (100-200 meters). The buffer zone is not applicable when the exclusion zone is greater than 100 meters. 


	Non-Airgun High-Resolution Geophysical (HRG) Protocol 
	Non-airgun HRG surveys are conducted in leases and along pipeline routes to evaluate the 
	potential for geohazards, archaeological resources, and certain types of benthic 
	communities. Non-airgun HRG sources include but are not limited to side-scan sonars, 
	boomers, sparkers (in limited situations) and compressed high-intensity radiated pulse 
	(CHIRP) sub bottom profilers (in limited situations), and single-beam or multibeam depth 
	sounders. 
	Non-Airgun HRG Surveys with Frequencies 180 kHz 
	Acoustic sources do not require detailed analyses because the frequency is outside the 
	general hearing range of marine mammals. 
	Non-Airgun HRG Surveys with Frequencies <180 kHz 
	For all non-airgun HRG surveys in which one or more active acoustic sound sources are 
	operating at <180 kHz, the requirements defined for shallow penetration surveys shall be 
	followed, with the following exceptions: 
	1. 
	1. 
	1. 
	Pre-clearance watch is required for a period of 30 minutes and over a 200-m radius from the acoustic source. 

	2. 
	2. 
	When operating in waters deeper than 100-m, during survey operations (e.g., any day on which use of the acoustic source is planned to occur, and whenever the acoustic source is in the water, whether activated or not), a minimum of one trained and experienced independent PSO must be on duty and conducting visual observations at all times during daylight hours (i.e., from 30 minutes prior to sunrise through 30 minutes following sunset). 

	3. 
	3. 
	When operating in waters shallower than 100-m, a minimum of one trained visual PSO, which may be a crew member, must be employed. PSOs employed during shallow-water HRG surveys are only required during the pre-clearance period. 

	4. 
	4. 
	PSOs are not required during survey operations in which the active acousticsource(s) are deployed on an autonomous underwater vehicle. 

	5. 
	5. 
	PAM is not required for HRG surveys. Shutdowns are not required for HRG surveys. 


	Entanglement and Entrainment Risk Reduction Nodal Survey Requirements 
	To avoid the risk of entanglement, lessees and operators conducting surveys using ocean-bottom nodes or similar gear must: 
	1. 
	1. 
	1. 
	Use negatively buoyant coated wire-core tether cable; 

	2. 
	2. 
	Ensure any cables/lines are designed to be rigid; 

	3. 
	3. 
	Retrieve all lines immediately following completion of the survey; and 

	4. 
	4. 
	Attach acoustic pingers directly to the coated tether cable; acoustic releases should not be used. 


	Reporting 
	1. 
	1. 
	1. 
	1. 
	The BOEM Permit/Plan holder shall submit interim reports (see Data Collection section for details) on the 1of each month to BSEE () detailing all protected species observations with closest approach distance. The MMPA authorization (as applicable) and BOEM Permit/Plan holder shall submit a draft comprehensive report to BOEM/BSEE (and ) and NMFS () on all activities and monitoring results within 90 days of the completion of the survey or expiration of the MMPA authorization (as applicable) or BOEM Permit/Pla
	st 
	protectedspecies@bsee.gov
	protectedspecies@bsee.gov

	protectedspecies@boem.gov
	protectedspecies@boem.gov

	protectedspecies@bsee.gov
	protectedspecies@bsee.gov

	nmfs.psoreview@noaa.gov
	nmfs.psoreview@noaa.gov



	The draft report shall also include geo-referenced time-stamped vessel track lines for all time periods during which airguns were operating. Track lines should include points recording any change in airgun status (e.g., when the airguns began operating, when they were turned off, or when they changed from full array to single gun or vice versa). GIS files shall beprovided in ESRI shapefile format and include the UTC date and time, latitude in decimal degrees, and longitude in decimal degrees. All coordinate

	2. 
	2. 
	Reporting injured or dead protected species: The MMPA authorization (as applicable) and BOEM Permit/Plan holder must report 


	sightings of any injured or dead aquatic protected species immediately, regardless of the cause of injury or death. For reporting dead or injured marine mammals, refer to the reporting requirements specified in the MMPA authorization (as applicable), associated with the activity being conducted, and Appendix C 
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	Appendix C. Vessel Strike Avoidance and lnjured/Dead Aquatic Protected Species Reporting Protocols 
	This Appendix has been revised as of April 26, 2021 and replaces the original Appendix C (dated March 13, 2020). These protocols will be implemented by the Bureau of Ocean Energy Management (BOEM) and the Bureau of Safety and Environmental Enforcement (BSEE) through non-discretionary conditions of approval (COA) applied programmatically to BOEM/BSEE permitted activities (see Attachment 1 to the amended Incidental Take Statement), and provide guidelines to operators in complying with the Endangered Species A
	U.S.C. §§ 1531-1544) and Marine Mammal Protection Act (MMPA; 16 U.S.C. §§1361-1423h). The measures contained herein apply to all seismic surveys approved by BOEM and associated with the federally regulated oil and gas program in the Gulf of Mexico. 
	Aquatic Protected Species Identification 
	Crew and supply vessel personnel should use a Gulf of Mexico reference guide that includes identifying information on marine mammals, sea turtles, and other marine protected species (i.e., Endangered Species Act listed species such as Gulf sturgeon, giant manta ray, or oceanic whitetip shark; hereafter collectively termed “other aquatic protected species”) that may be encountered in the Gulf of Mexico Outer Continental Shelf (OCS). Vessel operators must comply with the below measures except under extraordin
	Vessel Strike Avoidance 
	1. 
	1. 
	1. 
	Vessel operators and crews must maintain a vigilant watch for all aquatic protected species and slow down, stop their vessel, or alter course, as appropriate and regardless of vessel size, to avoid striking any protected species. A single aquatic protected species at the surface may indicate the presence of submerged animals in the vicinity of the vessel; therefore, precautionary measures should always be exercised. A visual observer aboard the vessel must monitor a vessel strike avoidance zone (speciesspec
	-


	2. 
	2. 
	Vessel speeds must also be reduced to 10 knots or less when mother/calf pairs, pods, or large assemblages (greater than three) of any marine mammal are observed near a vessel. 

	3. 
	3. 
	All vessels must maintain a minimum separation distance of 100 meters (m) from sperm whales, and 500 m from any baleen whale to specifically protect the Gulf of Mexico Bryde’s whale. 

	4. 
	4. 
	All vessels must, to the maximum extent practicable, attempt to maintain a minimum separation distance of 50 meters from all “other aquatic protected species” including sea turtles, with an exception made for those animals that approach the vessel. 

	5. 
	5. 
	When aquatic protected species are sighted while a vessel is underway, the vessel should take action as necessary to avoid violating the relevant separation distance (e.g., 
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	attempt to remain parallel to the animal’s course, avoid excessive speed or abrupt 
	changes in direction until the animal has left the area). If aquatic protected species are 
	sighted within the relevant separation distance, the vessel should reduce speed and shift 
	the engine to neutral, not engaging the engines until animals are clear of the area. This 
	does not apply to any vessel towing gear (e.g., source towed array and site clearance 
	trawling). 
	6. Any BOEM/BSEE-authorized or -permitted activity occurring within the Eastern Planning Area will be subject to a step-down review with NMFS under the attached 2020 biological opinion on BOEM Oil and Gas Program Activities in the Gulf of Mexico. 
	The above requirements do not apply in any case where compliance would create an imminent and serious threat to a person or vessel or to the extent that a vessel is restricted in its ability to maneuver and, because of that restriction, is unable to comply. 
	Injured/Dead Protected Species Reporting 
	The measures below have been revised from the original measures (contained in the Appendices to the biological opinion dated March 13, 2020) in accordance with the revised proposed action (see Attachments 1 and 2 to the amended ITS). 
	At all times, vessel operators must report sightings of any injured or dead aquatic protected species immediately, regardless of whether the injury or death was caused by the operator’svessel. If the injury or death was caused by a collision with the operator’s vessel, the operator must immediately report the incident to NMFS by email at  and must also immediately report the incident to the appropriate NMFS contact below for 24 hour response. The operator must further notify BOEM and BSEE within 24 hours of
	nmfs.psoreview@noaa.gov
	protectedspecies@boem.gov 
	protectedspecies@bsee.gov

	1. 
	1. 
	1. 
	Time, date, and location (latitude/longitude) of the incident; 

	2. 
	2. 
	Species identification (if known) or description of the animal(s) involved; 

	3. 
	3. 
	Vessel’s speed during and leading up to the incident; 

	4. 
	4. 
	Vessel’s course/heading and what operations were being conducted (if applicable); 

	5. 
	5. 
	Status of all sound sources in use; 

	6. 
	6. 
	Description of avoidance measures/requirements that were in place at the time of the strike and what additional measures were taken, if any, to avoid strike; 

	7. 
	7. 
	Environmental conditions (e.g., wind speed and direction, Beaufort sea state, cloud cover, visibility) immediately preceding the strike; 

	8. 
	8. 
	Estimated size and length of animal that was struck; 

	9. 
	9. 
	Description of the behavior of the marine mammal immediately preceding and following the strike; 

	10. 
	10. 
	If available, description of the presence and behavior of any other marine mammals immediately preceding the strike; 

	11. 
	11. 
	Estimated fate of the animal (e.g., dead, injured but alive, injured and moving, bloodor tissue observed in the water, status unknown, disappeared); and 

	12. 
	12. 
	To the extent practicable, photographs or video footage of the animal(s). 


	2 
	2 

	In the event that any of the following occur at any time, immediate reporting of the incident is required, after personnel and/or diver safety is ensured:  Entanglement or entrapment of a protected species (i.e., an animal is entangled in a line 
	or cannot or does not leave a moon pool of its own volition).  Injury of a protected species (e.g., the animal appears injured or lethargic).  Interaction or contact with equipment by a protected species.  Any observation of a leatherback sea turtle within a moon pool (regardless of whether it 
	appears injured, or an interaction with equipment or entanglement/entrapment is observed). 
	As soon as personnel and/or diver safety is ensured, any of the incidents listed above must be reported to NMFS by contacting the appropriate expert for 24-hr response. If an immediate response is not received, the operator must keep trying until contact is made. Any failed attempts should be documented. Contact information for reporting is as follows: 
	 Marine mammals: contact Southeast Region's Marine Mammal Stranding Hotline at 1877-433-8299. 
	-

	 Sea turtles: contact NMFS Veterinary Medical Officer at 352-283-3370. If no answer, contact (301) 301-3061. This includes the immediate reporting of any observation of a leatherback sea turtle within a moon pool. 
	 Other protected species (e.g., giant manta ray, oceanic whitetip shark, or Gulf sturgeon): contact the ESA Section 7 biologist at 301-427-8413. 
	The report must include the following information:  
	1. 
	1. 
	1. 
	Time, date, water depth and location (latitude/longitude) of the first discovery (and updated location information if known and applicable); 

	2. 
	2. 
	Name, type, and call sign of the vessel in which the event occurred; 

	3. 
	3. 
	Equipment being utilized at time of observation; 

	4. 
	4. 
	Species identification (if known) or description of the animal(s) involved; 

	5. 
	5. 
	Approximate size of animal; 

	6. 
	6. 
	Condition of the animal(s) during the event and any observed injury / behavior; 

	7. 
	7. 
	photographs or video footage of the animal(s), if able; and 

	8. 
	8. 
	General narrative and timeline describing events that took place. 


	3 
	3 

	After the appropriate contact(s) have been made for guidance/assistance as described above, the operator may call BSEE at 985-722-7902 (24 hours/day) for questions or additional guidance on recovery assistance needs (if still required) and continued monitoring requirements. The operator may also contact this number if a timely response from the appropriate contact(s) listed above were not received. 
	4 
	Figure
	LETTER OF AUTHORIZATION 
	CGG Inc. and its designees are hereby authorized under section 101(a)(5)(A) of the Marine Mammal Protection Act (MMPA; 16 U.S.C. 1371(a)(5)(A)) to take marine mammals incidental to geophysical survey activities in the Gulf of Mexico, subject to the provisions of the MMPA and the Regulations Governing Taking Marine Mammals Incidental to Geophysical Survey Activities in the Gulf of Mexico (50 CFR Part 217, Subpart S) (Regulations).  
	1. 
	1. 
	1. 
	This Letter of Authorization (LOA) is valid from the date of issuance, through November 30, 2023. 

	2. 
	2. 
	This LOA authorizes take incidental to the specified geophysical survey activities (with a proprietary test application using an airgun array as the sound source, covering portions of approximately 21 lease blocks) described in the LOA request. 

	3. 
	3. 
	3. 
	General Conditions 
	General Conditions 


	(a) 
	(a) 
	(a) 
	A copy of this LOA must be in the possession of the Holder of the Authorization (Holder), vessel operator, other relevant personnel, the lead protected species observer (PSO), and any other relevant designees operating under the authority of the LOA. 

	(b) 
	(b) 
	The species and/or stocks authorized for taking are listed in Table 1. Authorized take, by Level A and Level B harassment only, is limited to the species and numbers listed in Table 1. 

	(c) 
	(c) 
	The taking by serious injury or death of any of the species listed in Table 1 or any taking of any other species of marine mammal is prohibited and may result in the modification, suspension, or revocation of this IHA. Any taking exceeding the authorized amounts listed in Table 1 is prohibited and may result in the modification, suspension, or revocation of this IHA. 

	(d) 
	(d) 
	The Holder must instruct relevant vessel personnel with regard to the authority of the protected species monitoring team (PSO team), and must ensure that relevant vessel personnel and PSO team participate in a joint onboard briefing, led by the vessel operator and lead PSO, prior to beginning work to ensure that responsibilities, communication procedures, protected species monitoring protocols, operational procedures, and LOA requirements are clearly understood. This briefing must be repeated when relevant 

	(e) 
	(e) 
	(e) 
	The acoustic source must be deactivated when not acquiring data or preparing to acquire data, except as necessary for testing. Unnecessary use of the acoustic source must be avoided. Notified operational capacity (i.e., total array volume) 

	(not including redundant backup airguns) must not be exceeded during the survey, except where unavoidable for source testing and calibration purposes. All occasions where activated source volume exceeds notified operational capacity must be communicated to the PSO(s) on duty and fully documented. The lead PSO must be granted access to relevant instrumentation documenting acoustic source power and/or operational volume. 

	(f) 
	(f) 
	PSO requirements: 




	Figure
	i. LOA-holders must use independent, dedicated, qualified PSOs, meaning that the PSOs must be employed by a third-party observer provider, must have no tasks other than to conduct observational effort, collect data, and communicate with and instruct relevant vessel crew with regard to the presence of protected species and mitigation requirements (including brief alerts regarding maritime hazards), and must be qualified pursuant to section 5(a) of this LOA. Acoustic PSOs are required to complete specialized 
	ii. The Holder must submit PSO resumes for NMFS review and approval prior to commencement of the survey (submit to ). Resumes should include dates of training and any prior NMFS approval, as well as dates and description of last experience, and must be accompanied by information documenting successful completion of an acceptable training course. NMFS is allowed one week to approve PSOs from the time that the necessary information is received by NMFS, after which PSOs meeting the minimum requirements will au
	nmfs.psoreview@noaa.gov

	iii. At least one visual PSO and two acoustic PSOs aboard each acoustic source vessel must have a minimum of 90 days at-sea experience working in those roles, respectively, with no more than eighteen months elapsed since the conclusion of the at-sea experience. One visual PSO with such experience must be designated as the lead for the entire PSO team. The lead must coordinate duty schedules and roles for the PSO team and serve as the primary point of contact for the vessel operator. (Note that the responsib
	4. 
	4. 
	Mitigation Requirements 

	(a) Visual monitoring requirements: 

	i. During survey operations (i.e., any day on which use of the acoustic source is planned to occur, and whenever the acoustic source is in the water, whether activated or not), a minimum of two PSOs must be on duty and conducting visual observations at all times during daylight hours (i.e., from 30 minutes prior to sunrise through 30 minutes following sunset). 
	ii. Visual monitoring must begin not less than 30 minutes prior to ramp-up and must continue until one hour after use of the acoustic source ceases or until 30 minutes past sunset. 
	iii. Visual PSOs must coordinate to ensure 360° visual coverage around the vessel from the most appropriate observation posts, and must conduct visual observations using binoculars and the naked eye while free from distractions and in a consistent, systematic, and diligent manner. 
	iv. 
	iv. 
	iv. 
	Visual PSOs must immediately communicate all observations of marine mammals to the on-duty acoustic PSO, including any determination by the PSO regarding species identification, distance, and bearing and the degree of confidence in the determination. 

	v. 
	v. 
	Any observations of marine mammals by crew members aboard any vessel associated with the survey must be relayed to the PSO team. 


	vi. During good conditions (e.g., daylight hours; Beaufort sea state (BSS) 3 or less), visual PSOs must conduct observations when the acoustic source is not operating for comparison of sighting rates and behavior with and without use of the acoustic source and between acquisition periods, to the maximum extent practicable. 
	vii. Visual PSOs may be on watch for a maximum of two consecutive hours followed by a break of at least one hour between watches and may conduct a maximum of 12 hours of observation per 24-hour period. NMFS may grant an exception for LOA applicants that demonstrate such a “two hours on/one hour off” duty cycle is not practicable, in which case visual
	PSOs will be subject to a maximum of four consecutive hours on watch followed by a break of at least two hours between watches. Combined observational duties (visual and acoustic but not at the same time) must not exceed 12 hours per 24-hour period for any individual PSO. 
	(b) Acoustic monitoring requirements:  
	i. All source vessels must use a towed PAM system at all times when operating in waters deeper than 100 m, which must be monitored by a 
	ii. 
	iii. 
	iv. 
	minimum of one acoustic PSO beginning at least 30 minutes prior to ramp-up, at all times during use of the acoustic source, and until one hour 
	after use of the acoustic source ceases. “PAM system” refers to calibrated 
	hydrophone arrays with full system redundancy to detect, identify, and estimate distance and bearing to vocalizing cetaceans, coupled with appropriate software to aid monitoring and listening by a PAM operator skilled in bioacoustics analysis and computer system specifications capable of running appropriate software. The PAM system must have at least one calibrated hydrophone (per each deployed hydrophone type and/or set) sufficient for determining whether background noise levels on the towed PAM system are
	Acoustic PSOs must immediately communicate all detections of marine mammals to visual PSOs (when visual PSOs are on duty), including any determination by the PSO regarding species identification, distance, and bearing, and the degree of confidence in the determination. 
	Acoustic PSOs may be on watch for a maximum of four consecutive hours followed by a break of at least two hours between watches, and may conduct a maximum of 12 hours of observation per 24-hour period. Combined observational duties (visual and acoustic but not at the same time) must not exceed 12 hours per 24-hour period for any individual PSO. 
	Survey activity may continue for 30 minutes when the PAM system malfunctions or is damaged, while the PAM operator diagnoses the issue. If the diagnosis indicates that the PAM system must be repaired to solve the problem, operations may continue for an additional two hours without acoustic monitoring during daylight hours only under the following conditions: 
	(A) 
	(A) 
	(A) 
	Sea state is less than or equal to BSS 4; 

	(B) 
	(B) 
	No marine mammals (excluding delphinids) detected solely by PAM in the applicable exclusion zone in the previous two hours; 

	(C) 
	(C) 
	NMFS is notified via email as soon as practicable with the time and location in which operations began occurring without an active PAM system; and 

	(D) 
	(D) 
	Operations with an active acoustic source, but without an operating PAM system, do not exceed a cumulative total of four hours in any 24-hour period. 


	(c) 
	(d) 
	PSOs must establish and monitor applicable exclusion and buffer zones. These zones must be based upon the radial distance from the edges of the airgun array (rather than being based on the center of the array or around the vessel itself). During use of the acoustic source (i.e., anytime the acoustic source is active, including ramp-up), occurrence of marine mammals within the relevant buffer zone (but outside the exclusion zone) should be communicated to the operator to prepare for the potential shutdown of
	i. Two exclusion zones are defined, depending on the species and context. A standard exclusion zone encompassing the area at and below the sea surface out to a radius of 500 meters from the edges of the airgun array (0500 m) is defined. For special circumstances (defined at 4(e)(v) of this LOA), the exclusion zone encompasses an extended distance of 1,500 meters (0-1,500 m).  
	-

	ii. During pre-start clearance monitoring (i.e., before ramp-up begins), the buffer zone acts as an extension of the exclusion zone in that observations of marine mammals within the buffer zone would also preclude airgun operations from beginning (i.e., ramp-up). For all marine mammals (except where superseded by the extended 1,500-m exclusion zone), the buffer zone encompasses the area at and below the sea surface from the edge of the 0-500 meter exclusion zone out to a radius of 1,000 meters from the edge
	A ramp-up procedure, involving a step-wise increase in the number of airguns firing and total active array volume until all operational airguns are activated and the full volume is achieved, is required at all times as part of the activation of the acoustic source. A 30-minute pre-start clearance observation period must occur prior to the start of ramp-up. The Holder must adhere to the following pre-start clearance and ramp-up requirements:  
	i. The operator must notify a designated PSO of the planned start of ramp-up as agreed upon with the lead PSO; the notification time should not be less than 60 minutes prior to the planned ramp-up. 
	ii. Ramp-ups must be scheduled so as to minimize the time spent with source activated prior to reaching the designated run-in. 
	iii. A designated PSO must be notified again immediately prior to initiating ramp-up procedures and the operator must receive confirmation from the PSO to proceed. 
	iv. Ramp-up must not be initiated if any marine mammal is within the 
	iv. Ramp-up must not be initiated if any marine mammal is within the 
	ramp-up but does require the pre-start clearance observation period. 

	applicable exclusion or buffer zone. If a marine mammal is observed within the exclusion zone or the buffer zone during the 30-minute pre-start clearance period, ramp-up must not begin until the animal(s) has been observed exiting the zones or until an additional time period has elapsed with no further sightings (15 minutes for small delphinids and 30 minutes for all other species). 
	applicable exclusion or buffer zone. If a marine mammal is observed within the exclusion zone or the buffer zone during the 30-minute pre-start clearance period, ramp-up must not begin until the animal(s) has been observed exiting the zones or until an additional time period has elapsed with no further sightings (15 minutes for small delphinids and 30 minutes for all other species). 
	applicable exclusion or buffer zone. If a marine mammal is observed within the exclusion zone or the buffer zone during the 30-minute pre-start clearance period, ramp-up must not begin until the animal(s) has been observed exiting the zones or until an additional time period has elapsed with no further sightings (15 minutes for small delphinids and 30 minutes for all other species). 

	v. 
	v. 
	Ramp-up must begin by activating a single airgun of the smallest volume in the array and shall continue in stages by doubling the number of active elements at the commencement of each stage, with each stage of approximately the same duration. Total duration must not be less than 20 minutes. The operator must provide information to the PSO documenting that appropriate procedures were followed. 

	vi. 
	vi. 
	Ramp-up must cease and the source shut down upon observation of marine mammals within the applicable exclusion zone. Once ramp-up has begun, observations of marine mammals within the buffer zone do not require shutdown. 

	vii. 
	vii. 
	Ramp-up may occur at times of poor visibility, including nighttime, if appropriate acoustic monitoring has occurred with no detections of a marine mammal other than delphinids in the 30 minutes prior to beginning ramp-up. Acoustic source activation may only occur at night where operational planning cannot reasonably avoid such circumstances. 

	viii. 
	viii. 
	If the acoustic source is shut down for brief periods (i.e., less than 30 minutes) for reasons other than implementation of prescribed mitigation (e.g., mechanical difficulty), it may be activated again without ramp-up if PSOs have maintained constant visual and/or acoustic observation and no visual or acoustic detections of any marine mammal have occurred within the applicable exclusion zone. For any longer shutdown, pre-start clearance observation and ramp-up are required. For any shutdown at night or in 

	ix. 
	ix. 
	Testing of the acoustic source involving all elements requires ramp-up. Testing limited to individual source elements or strings does not require 


	(e) 
	(e) 
	(e) 
	(e) 
	Shutdown requirements: 

	i. Any PSO on duty has the authority to delay the start of survey operations or to call for shutdown of the acoustic source pursuant to these requirements.  

	(f) 
	(f) 
	Vessel strike avoidance. The Holder must adhere to the following requirements: 


	ii. 
	ii. 
	ii. 
	The operator must establish and maintain clear lines of communication directly between PSOs on duty and crew controlling the acoustic source to ensure that shutdown commands are conveyed swiftly while allowing PSOs to maintain watch. 

	iii. 
	iii. 
	When both visual and acoustic PSOs are on duty, all detections must be immediately communicated to the remainder of the on-duty PSO team for potential verification of visual observations by the acoustic PSO or of acoustic detections by visual PSOs. 

	iv. 
	iv. 
	When the airgun array is active (i.e., anytime one or more airguns is active, including during ramp-up) and (1) a marine mammal appears within or enters the applicable exclusion zone and/or (2) a marine mammal (excluding delphinids) is detected acoustically and localized within the applicable exclusion zone, the acoustic source must be shut down. When shutdown is called for by a PSO, the acoustic source must be immediately deactivated and any dispute resolved only following deactivation. 

	v. 
	v. 
	The extended 1,500-m exclusion zone must be applied upon detection (visual or acoustic) of a baleen whale, sperm whale, beaked whale, or Kogia spp. within the zone. 

	vi. 
	vi. 
	Shutdown requirements are waived for dolphins of the following genera: Tursiops, Stenella, Steno, and Lagenodelphis. If a delphinid is visually detected within the exclusion zone, no shutdown is required unless the PSO confirms the individual to be of a genus other than those listed above, in which case a shutdown is required. Acoustic detection of delphinids does not require shutdown. 

	vii. 
	vii. 
	If there is uncertainty regarding identification or localization, PSOs may use best professional judgment in making the decision to call for a shutdown. 

	viii. 
	viii. 
	Upon implementation of shutdown, the source may be reactivated after the marine mammal(s) has been observed exiting the applicable exclusion zone or following a 30-minute clearance period with no further detection of the marine mammal(s). 


	i. Vessel operators and crews must maintain a vigilant watch for all marine mammals and must slow down, stop their vessel, or alter course, as appropriate and regardless of vessel size, to avoid striking any marine mammal. A visual observer aboard the vessel must monitor a vessel strike 
	i. Vessel operators and crews must maintain a vigilant watch for all marine mammals and must slow down, stop their vessel, or alter course, as appropriate and regardless of vessel size, to avoid striking any marine mammal. A visual observer aboard the vessel must monitor a vessel strike 
	avoidance zone around the vessel, which shall be defined according to the parameters stated in this subsection. Visual observers monitoring the vessel strike avoidance zone may be third-party observers (i.e., PSOs) or crew members, but crew members responsible for these duties must be provided sufficient training to distinguish marine mammals from other phenomena and broadly to identify a marine mammal as a baleen whale, sperm whale, or other marine mammal; 

	ii. Vessel speeds must be reduced to 10 kn or less when mother/calf pairs, pods, or large assemblages of marine mammals are observed near a vessel; 
	iii. All vessels must maintain a minimum separation distance of 500 m from baleen whales; 
	iv. 
	iv. 
	iv. 
	All vessels must maintain a minimum separation distance of 100 m from sperm whales;  

	v. 
	v. 
	All vessels must, to the maximum extent practicable, attempt to maintain a minimum separation distance of 50 m from all other marine mammals, with an exception made for those animals that approach the vessel; and 


	vi. When marine mammals are sighted while a vessel is underway, the vessel must take action as necessary to avoid violating the relevant separation distance, e.g., attempt to remain parallel to the animal’s course, avoid excessive speed or abrupt changes in direction until the animal has left the area. If marine mammals are sighted within the relevant separation distance, the vessel must reduce speed and shift the engine to neutral, not engaging the engines until animals are clear of the area. This does not
	vii. These requirements do not apply in any case where compliance would create an imminent and serious threat to a person or vessel or to the extent that a vessel is restricted in its ability to maneuver and, because of the restriction, cannot comply. 
	5. 
	Monitoring Requirements 

	(a) PSO qualifications:  
	i. PSOs must successfully complete relevant, acceptable training, including completion of all required coursework and passing (80 percent or greater) a written and/or oral examination developed for the training program. 
	ii. PSOs must have successfully attained a bachelor’s degree from an accredited college or university with a major in one of the natural 
	ii. PSOs must have successfully attained a bachelor’s degree from an accredited college or university with a major in one of the natural 
	sciences, a minimum of 30 semester hours or equivalent in the biological sciences, and at least one undergraduate course in math or statistics. The educational requirements may be waived if the PSO has acquired the relevant skills through alternate experience. Requests for such a waiver must be submitted to NMFS and shall include written justification. Requests will be granted or denied (with justification) by NMFS within one week of receipt of submitted information. Alternate experience that may be conside

	(A) 
	(A) 
	(A) 
	secondary education and/or experience comparable to PSO duties; 

	(B) 
	(B) 
	previous work experience conducting academic, commercial, or government-sponsored marine mammal surveys; or  

	(C) 
	(C) 
	previous work experience as a PSO; the PSO should demonstrate good standing and consistently good performance of PSO duties. 


	(b) Equipment. The Holder is required to: 
	i. Provide PSOs with bigeye binoculars (e.g., 25 x 150; 2.7 view angle; individual ocular focus; height control) of appropriate quality solely for PSO use. These must be pedestal-mounted on the deck at the most appropriate vantage point that provides for optimal sea surface observation, PSO safety, and safe operation of the vessel. 
	ii. For each vessel required to use a PAM system, provide a PAM system that has been verified and tested by an experienced acoustic PSO who will be using it during the trip for which monitoring is required; 
	iii. Work with the selected third-party observer provider to ensure PSOs have all equipment (including backup equipment) needed to adequately perform necessary tasks, including accurate determination of distance and bearing to observed marine mammals. (Equipment specified in A. through G. below may be provided by an individual PSO, the third-party observer provider, or the LOA-holder, but the LOA-holder is responsible for ensuring PSOs have the proper equipment required to perform the duties specified herei
	(A) 
	(A) 
	(A) 
	Reticle binoculars (e.g., 7 x 50) of appropriate quality (at least one per PSO, plus backups); 

	(B) 
	(B) 
	Global Positioning Unit (GPS) (plus backup); 

	(C) 
	(C) 
	Digital camera with a telephoto lens (the camera or lens should also have an image stabilization system) that is at least 300 mm or equivalent on a full-frame single lens reflex (SLR) (plus backup); 


	(c) 
	(D) 
	(D) 
	(D) 
	Compass (plus backup); 

	(E) 
	(E) 
	Radios for communication among vessel crew and PSOs (at least one per PSO, plus backups); and 

	(F) 
	(F) 
	Any other tools necessary to adequately perform necessary PSO tasks. 


	Data collection. PSOs must use standardized electronic data forms. PSOs must record detailed information about any implementation of mitigation requirements, including the distance of marine mammals to the acoustic source and description of specific actions that ensued, the behavior of the animal(s), any observed changes in behavior before and after implementation of mitigation, and if shutdown was implemented, the length of time before any subsequent ramp-up or activation of the acoustic source. If require
	i. Vessel names (source vessel and other vessels associated with survey), vessel size and type, maximum speed capability of vessel, port of origin, and call signs; 
	ii. PSO names and affiliations; 
	iii. Dates of departures and returns to port with port name; 
	iv. 
	iv. 
	iv. 
	Dates of and participants in PSO briefings; 

	v. 
	v. 
	Dates and times (Greenwich Mean Time) of survey effort and times corresponding with PSO effort; 


	vi. Vessel location (latitude/longitude) when survey effort began and ended and vessel location at beginning and end of visual PSO duty shifts; 
	vii. Vessel location at 30-second intervals (if software capability allows) or 5minute intervals (if location must be manually recorded); 
	-

	viii. Vessel heading and speed at beginning and end of visual PSO duty shifts and upon any line change; 
	ix. 
	ix. 
	ix. 
	Environmental conditions while on visual survey (at beginning and end of PSO shift and whenever conditions changed significantly), including Beaufort sea state and any other relevant weather conditions including cloud cover, fog, sun glare, and overall visibility to the horizon; 

	x. 
	x. 
	Vessel location when environmental conditions change significantly; 


	xi. Factors that may have contributed to impaired observations during each PSO shift change or as needed as environmental conditions change (e.g., vessel traffic, equipment malfunctions); 
	xii. Survey activity information, such as acoustic source power output while in operation, number and volume of airguns operating in an array, tow depth of an acoustic source, and any other notes of significance (i.e., pre-start clearance, ramp-up, shutdown, testing, shooting, ramp-up completion, end of operations, streamers, etc.); and 
	xiii. Upon visual observation of a marine mammal, the following information: 
	(A) 
	(A) 
	(A) 
	Watch status (sighting made by PSO on/off effort, opportunistic, crew, alternate vessel/platform); 

	(B) 
	(B) 
	PSO who sighted the animal and PSO location (including height above water) at time of sighting; 

	(C) 
	(C) 
	Time of sighting; 

	(D) 
	(D) 
	Vessel coordinates at time of sighting; 

	(E) 
	(E) 
	Water depth; 

	(F) 
	(F) 
	Direction of vessel’s travel (compass direction); 

	(G) 
	(G) 
	Speed of the vessel(s) from which the observation was made; 

	(H) 
	(H) 
	Direction of animal’s travel relative to the vessel; 

	(I) 
	(I) 
	Pace of the animal; 

	(J) 
	(J) 
	Estimated distance to the animal (and method of estimating distance) and its heading relative to vessel at initial sighting; 

	(K) 
	(K) 
	Identification of the animal (e.g., genus/species, lowest possible taxonomic level, or unidentified), PSO confidence in identification, and the composition of the group if there is a mix of species; 

	(L) 
	(L) 
	Estimated number of animals (high/low/best); 

	(M) 
	(M) 
	Estimated number of animals by cohort (adults, juveniles, group composition, etc.); 

	(N) 
	(N) 
	Description (as many distinguishing features as possible of each individual seen, including length, shape, color, pattern, scars or markings, shape and size of dorsal fin, shape of head, and blow characteristics); 

	(O) 
	(O) 
	Detailed behavior observations (e.g., number of blows/breaths, number of surfaces, breaching, spyhopping, diving, feeding, traveling; as explicit and detailed as possible; note any observed changes in behavior), including an assessment of behavioral responses to survey activity; 

	(P) 
	(P) 
	Animal’s closest point of approach (CPA) and/or closest distance from any element of the acoustic source; 

	(Q) 
	(Q) 
	Platform activity at time of sighting (e.g., deploying, recovering, testing, shooting, data acquisition, other); and 

	(R) 
	(R) 
	Description of any actions implemented in response to the sighting (e.g., delays, shutdown, ramp-up) and time and location of the action. 


	xiv. Upon acoustic detection of a marine mammal using a PAM system, the following information:  
	(A) 
	(A) 
	(A) 
	An acoustic encounter identification number, and whether the detection was linked with a visual sighting; 

	(B) 
	(B) 
	Date and time when first and last heard; 

	(C) 
	(C) 
	Types and nature of sounds heard (e.g., clicks, whistles, creaks, burst pulses, continuous, sporadic, strength of signal); and 

	(D) 
	(D) 
	Any additional information recorded such as water depth of the hydrophone array, bearing of the animal to the vessel (if determinable), species or taxonomic group (if determinable), spectrogram screenshot, and any other notable information. 


	6. 
	Reporting Requirements 

	(a) Annual reporting: 
	i. The Holder must submit a summary report to NMFS on all activities and monitoring results within 90 days of the completion of the survey or expiration of the LOA, whichever comes sooner, and must include all information described above under section 5(c) of this LOA. If an issued LOA is valid for greater than one year, the summary report must be 
	i. The Holder must submit a summary report to NMFS on all activities and monitoring results within 90 days of the completion of the survey or expiration of the LOA, whichever comes sooner, and must include all information described above under section 5(c) of this LOA. If an issued LOA is valid for greater than one year, the summary report must be 
	submitted on an annual basis.  

	ii. The report must describe activities conducted and sightings of marine mammals, must provide full documentation of methods, results, and interpretation pertaining to all monitoring, and must summarize the dates and locations of survey operations and all marine mammal sightings (dates, times, locations, activities, associated survey activities, and information regarding locations where the acoustic source was used). In addition to the report, all raw observational data must be made available to NMFS. 
	iii. For operations requiring the use of PAM, the report must include a validation document concerning the use of PAM, which should include necessary noise validation diagrams and demonstrate whether background noise levels on the PAM deployment limited achievement of the planned detection goals. Copies of any vessel self-noise assessment reports must be included with the report. 
	iv. 
	iv. 
	iv. 
	The Holder must provide geo-referenced time-stamped vessel tracklines for all time periods in which airguns (full array or single) were operating. Tracklines must include points recording any change in airgun status (e.g., when the airguns began operating, when they were turned off). GIS files must be provided in ESRI shapefile format and include the UTC date and time, latitude in decimal degrees, and longitude in decimal degrees. All coordinates must be referenced to the WGS84 geographic coordinate system.

	v. 
	v. 
	The draft report must be accompanied by a certification from the lead PSO as to the accuracy of the report, and the lead PSO may submit directly to NMFS a statement concerning implementation and effectiveness of the required mitigation and monitoring. 


	vi. A final report must be submitted within 30 days following resolution of any comments on the draft report. 
	(b) 
	(b) 
	(b) 
	Comprehensive reporting. The Holder must contribute to the compilation and analysis of data for inclusion in an annual synthesis report addressing all data collected and reported through annual reporting in each calendar year. The synthesis period shall include all annual reports deemed to be final by NMFS in a given one-year reporting period. The report must be submitted to NMFS within 90 days following the end of a given one-year reporting period. 

	(c) 
	(c) 
	Reporting of injured or dead marine mammals: 


	i. In the event that personnel involved in the survey activities discover an injured or dead marine mammal, the Holder must report the incident to the 
	ii. 
	Office of Protected Resources (OPR), NMFS and to the Southeast Regional Stranding Network as soon as feasible. The report must include the following information:   
	(A) 
	(A) 
	(A) 
	Time, date, and location (latitude/longitude) of the first discovery (and updated location information if known and applicable); 

	(B) 
	(B) 
	Species identification (if known) or description of the animal(s) involved; 

	(C) 
	(C) 
	Condition of the animal(s) (including carcass condition if the animal is dead); 

	(D) 
	(D) 
	Observed behaviors of the animal(s), if alive; 

	(E) 
	(E) 
	If available, photographs or video footage of the animal(s); and 

	(F) 
	(F) 
	(F) 
	General circumstances under which the animal was discovered. 

	In the event of a ship strike of a marine mammal by any vessel involved in the survey activities, the LOA-holder must report the incident to OPR, NMFS and to the Southeast Regional Stranding Network as soon as feasible. The report must include the following information: 

	(A) 
	(A) 
	Time, date, and location (latitude/longitude) of the incident; 

	(B) 
	(B) 
	Species identification (if known) or description of the animal(s) involved; 

	(C) 
	(C) 
	Vessel’s speed during and leading up to the incident; 

	(D) 
	(D) 
	Vessel’s course/heading and what operations were beingconducted (if applicable); 

	(E) 
	(E) 
	Status of all sound sources in use; 

	(F) 
	(F) 
	Description of avoidance measures/requirements that were in place at the time of the strike and what additional measures were taken, if any, to avoid strike; 

	(G) 
	(G) 
	Environmental conditions (e.g., wind speed and direction, Beaufort sea state, cloud cover, visibility) immediately preceding the strike; 

	(H) 
	(H) 
	Estimated size and length of animal that was struck; 

	(I) 
	(I) 
	(I) 
	Description of the behavior of the marine mammal immediately 

	preceding and following the strike; 

	(J) 
	(J) 
	If available, description of the presence and behavior of any other marine mammals immediately preceding the strike; 

	(K) 
	(K) 
	Estimated fate of the animal (e.g., dead, injured but alive, injured and moving, blood or tissue observed in the water, status unknown, disappeared); and 

	(L) 
	(L) 
	To the extent practicable, photographs or video footage of the animal(s). 


	7. 
	Actions to Minimize Additional Harm to Live-Stranded (or Milling) Marine Mammals 

	(a) 
	(a) 
	(a) 
	(a) 
	In the event of a live stranding (or near-shore atypical milling) event within 50 km of the survey operations, where the NMFS stranding network is engaged in herding or other interventions to return animals to the water, the Director of OPR, NMFS (or designee) will advise the Holder of the need to implement shutdown procedures for all active acoustic sources operating within 50 km of the stranding. Shutdown procedures for live stranding or milling marine mammals include the following: 

	i. If at any time, the marine mammal(s) die or are euthanized, or if herding/intervention efforts are stopped, the Director of OPR, NMFS (or designee) will advise the LOA-holder that the shutdown around the animals’ location is no longer needed. 
	ii. Otherwise, shutdown procedures will remain in effect until the Director of OPR, NMFS (or designee) determines and advises the LOA-holder that all live animals involved have left the area (either of their own volition or following an intervention). 
	iii. If further observations of the marine mammals indicate the potential for re-stranding, additional coordination with the LOA-holder will be required to determine what measures are necessary to minimize that likelihood (e.g., extending the shutdown or moving operations farther away) and to implement those measures as appropriate. 

	(b) 
	(b) 
	If NMFS determines that the circumstances of any marine mammal stranding found in the vicinity of the activity suggest investigation of the association with survey activities is warranted, and an investigation into the stranding is being pursued, NMFS will submit a written request to the LOA-holder indicating that the following initial available information must be provided as soon as possible, but no later than 7 business days after the request for information. In the event that the investigation is still 


	NMFS may provide additional information requests, in writing, regarding the nature and location of survey operations prior to the time period above. 
	i. Status of all sound source use in the 48 hours preceding the estimated time of stranding and within 50 km of the discovery/notification of the stranding by NMFS; and 
	ii. If available, description of the behavior of any marine mammal(s) observed preceding (i.e., within 48 hours and 50 km) and immediately after the discovery of the stranding. 
	8. This Authorization may be modified, suspended or revoked if the Holder fails to abide by the conditions prescribed herein (including, but not limited to, failure to comply with monitoring or reporting requirements), or if NMFS determines: (1) the authorized taking is likely to have or is having more than a negligible impact on the species or stocks of affected marine mammals, or (2) the prescribed measures are likely not or are not effecting the least practicable adverse impact on the affected species or
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	Table 1. Authorized Incidental Take. 
	Common name 
	Common name 
	Common name 
	Scientific name 
	Level A harassment 
	Level B harassment 

	Sperm whale 
	Sperm whale 
	Physeter macrocephalus 
	0 
	72 

	Pygmy/Dwarf sperm whale 
	Pygmy/Dwarf sperm whale 
	Kogia spp. 
	1 
	15 

	Beaked whales 
	Beaked whales 
	Ziphius cavirostris/ Mesoplodon spp. 
	0 
	273 

	Rough-toothed dolphin 
	Rough-toothed dolphin 
	Steno bredanensis 
	0 
	52 

	Bottlenose dolphin 
	Bottlenose dolphin 
	Tursiops truncatus 
	0 
	152 

	Clymene dolphin 
	Clymene dolphin 
	Stenella clymene 
	0 
	197 

	Atlantic spotted dolphin 
	Atlantic spotted dolphin 
	Stenella frontalis 
	0 
	63 

	Pantropical spotted dolphin 
	Pantropical spotted dolphin 
	Stenella attenuata 
	0 
	456 

	Striped dolphin 
	Striped dolphin 
	Stenella coeruleoalba 
	0 
	51 

	Risso’s dolphin 
	Risso’s dolphin 
	Grampus griseus 
	0 
	38 

	Melon-headed whale 
	Melon-headed whale 
	Peponocephala electra 
	0 
	100 

	Pygmy killer whale 
	Pygmy killer whale 
	Feresa attenuata 
	0 
	23 

	False killer whale 
	False killer whale 
	Pseudorca crassidens 
	0 
	38 

	Short-finned pilot whale 
	Short-finned pilot whale 
	Globicephala macrorhynchus 
	0 
	57 
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	1 
	INTRODUCTION 
	Sercel is conducting a geophysical survey within the Gulf of Mexico. The details of the survey activities are provided in the survey plan application. 
	In an effort to minimize the potential impacts of seismic operations on certain protected species, including marine mammals and sea turtles, the Bureau of Ocean Energy Management (BOEM), the National Marine Fisheries Service (NMFS), and the Bureau of Safety and Environmental Enforcement (BSEE), have outlined monitoring, mitigation, and reporting procedures that survey operators and permit holders are expected to implement during their seismic survey operations. 
	Applicable Regulatory Documents and Permits 
	Figure

	Protected species monitoring, mitigation and reporting procedures that are applicable to the geophysical survey are contained in the following regulatory documents: 
	1. 
	1. 
	1. 
	The Biological Opinion (BO) issued by the NMFS on March 13, 2020, where Protected Species Observer (PSO) procedures are outlined in detail in Appendix A 

	2. 
	2. 
	The survey permit issued by BOEM, permit T23-001 


	This document, the Environmental Management Plan (EMP), prepared by RPS on behalf of SERCEL, describes how monitoring, mitigation, and reporting measures for protected species will be executed during the geophysical survey program to maintain compliance with the regulatory requirements in the 2020 Gulf of Mexico Biological Opinion and its appendices and the BOEM survey permit T23-001. 
	2 MARINE PROTECTED SPECIES 
	Marine protected species or protected species refers to any marine species for which dedicated monitoring and mitigation procedures will be implemented, including: 
	 All marine mammals 
	 All sea turtles 
	 Gulf sturgeon, oceanic white-tipped shark, giant manta ray* 
	*Note that strike avoidance procedures apply to these ESA listed species, but monitoring and sound source mitigation procedures do not need to be implemented. 
	3 PROTECTED SPECIES OBSERVERS AND PASSIVE ACOUSTIC MONITORING OPERATORS 
	Staffing Plan 
	Figure

	A team of three Protected Species Observers (PSOs), supplied by RPS, will be onboard each source vessel to undertake day-time visual watches, implement mitigations, conduct data collection and reporting in accordance with the BO and the survey permit. 
	A team of four Passive Acoustic Monitoring (PAM) Operators will conduct 24-hour PAM monitoring, implement mitigations, and conduct data collection and reporting in accordance with the BO and the survey permit. 
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	Rolesand Responsibilities 
	Figure

	Lead PAM Operator 
	 
	Maintain copies of the regulatory documents including the LOA and the BOEM survey permit 
	as well as the most up-to-date version of the EMP 
	 
	Install and operate PAM as required, including permit to work and task-based risk assessment 
	 
	Communicate with seismic operator to delay or shutdown operations  Acoustically detect and identify protected species in accordance with regulatory requirements  Organize and maintain appropriate monitoring schedules  Monitor seismic operations for compliance to the regulatory requirements  Prepare required reports (with lead PSO)  Support visual watches when possible 
	Lead PSO 
	 Coordinate and oversee PAM and PSO Operations and ensure compliance with monitoring requirements  Visually monitor, detect, and identify protected species, as well as determine distance from source.  Record and report protected species sightings, survey activities, and environmental conditions, per regulations  Monitor and advise on sound source and vessel operations for compliance with the environmental requirements for the survey  Communicate with the crew to implement mitigation actions as required by e
	PSO 
	 Visually monitor, detect, and identify protected species  Record and report according to survey plan  Monitor and advise on sound source and vessel operations for compliance with the 
	environmental requirements for the survey plan  Communicate with the crew to implement mitigation actions as required by environmental protocols  Participate in daily operation meeting with crew when appropriate 
	PAM Operators 
	 Acoustically monitor, detect, and identify marine mammals and determine distance to source  
	Record and report marine mammal sightings, survey activities and environmental conditions, 
	per regulations 
	 
	Monitor and advise on sound source and vessel operations for compliance with the 
	environmental requirements for the survey 
	 
	Assist in maintaining and troubleshooting the PAM system hardware and software 
	 
	Communicate with the crew to implement mitigation actions as required by environmental 
	protocols, including delays to initiation of survey equipment 
	 
	Participate in daily meetings and drills with crew when appropriate 
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	PSO and PAM Operator Requirements 
	Figure

	 
	All Protected Species Observers (PSOs) and PAM Operators will have completed a protected species observer training program as described in the BO. 
	 
	PAM Operators will have completed a PAM training course as described in the BO. 
	 
	PSOs’ and PAM Operators’ CVs will be submitted to NMFS for approval prior to deployment on the project. 
	 
	PSOs will have completed HUET / Sea Survival training. 
	 
	PSOs and PAM Operators’ will be equipped with Personnel Protective Equipment (PPE), including hard hat, steel-toe boots, fire-retardant coveralls, work gloves, and safety glasses. 
	4 MONITORING EQUIPMENT 
	VisualMonitoring Equipment 
	Figure

	The PSOs on duty will monitor for marine protected species using the naked eye, hand-held reticle binoculars, and big-eye binoculars as described in BO. 
	Digital single-lens reflex camera equipment, including zoom lens, will be used to record sightings and verify species identification. 
	AcousticMonitoring Equipment 
	Figure

	4.2.1 Passive Acoustic Monitoring (PAM) System 
	The PAM system is designed to provide a flexible approach to the monitoring for marine mammals using a towed hydrophone system.  The system uses PAMGUARD software modules such that the optimum system can be configured for the application, vessel, and deployment method.  PAM software modules will be configured for the application, vessel, and deployment method. 
	The source vessel will have two acoustic monitoring systems installed, a primary system and a secondary system available as back-up should any issues be encountered with the main system. 
	The PAM system has been designed to monitor for most cetacean species found in the Gulf of Mexico, covering a broad range of frequencies up to 200kHz. The predominant vessel noise (propellers) will automatically be filtered out because the hydrophone will only begin to pick up frequencies at 2 kHz. Some propeller and engine noise will still dominate the lower frequencies, but the species of concern should all be detectable above the noise as their dominant frequencies are around the 8 to 20 kHz ranges. 
	Mid and high frequency marine mammal vocalizations are processed by the laptop internal sound card. Mid frequency vocalizations include sperm whale click trains and codas and delphinid whistles in the frequency range of approximately 2 kHz to 24 kHz. Kogia species, beaked whales, and delphinid echolocation clicks that are emitted at very high frequencies in excess of 80kHz are processed by a specialized sound card in the buffer unit, an external National Instruments sound card, capable of sampling audio at 
	4.2.2 PAM JSA and PAM deployment and retrieval procedure 
	A job safety analysis (JSA) will be completed prior to hydrophone deployment.  The Lead PSO/PAM Operator will develop, in cooperation with the vessel crew, a vessel-specific deployment and retrieval procedure that considers both the minimization of entanglement risks with other towed equipment while maximizing the acoustic range of the system. 
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	4.2.3 Distance estimation of acoustic detections 
	There are a variety of methods that can be used to estimate the distance to vocalizing marine mammals using the acoustic detection software, PAMGuard. When the distance to a vocalizing animal cannot be determined by PAMGuard, the experienced PAM Operator can make a distance estimation assisted by the noise or detection score system developed by Gannier et al. (2002). Gannier et al. monitored sperm whales in the Mediterranean both visually and acoustically. A scale was developed based upon the strength or in
	5 VISUAL AND ACOUSTIC MONITORING PROCEDURES 
	Visual Monitoring Watches 
	Figure

	There will be at least two PSOs on visual watch during: 
	 All seismic source activity in daylight hours, including testing 
	 During search periods prior to activating the seismic source 
	For the duration of any day when there is planned acoustic source activity, regardless of whether the source is deployed 
	There will be at least one PSO on visual watch when: 
	 Acoustic source is not operating and no plans of operating during the day
	    AND 
	 Monitoring condition is “poor” (poor conditions are defined in the BO as Beaufort sea state of 4 or more). 
	Visual monitoring will begin 30 minutes before sunrise and continue until 30 minutes after sunset. 
	Visual monitoring will begin 30 minutes before sunrise and continue until 30 minutes after sunset. 

	The following guidelines will apply to these watch periods: 
	 No additional duties may be assigned to the PSO during his/her visual observation watch 
	 No PSO will be allowed more than before being allocated a one-hour break from visual monitoring 
	two consecutive hours on watch 

	 No PSO will be assigned a combined watch schedule of more than 12 hours in a 24-hour period 
	The PSOs will stand watch in a suitable, outdoor location that will not interfere with the navigation or operation of the vessel and affords an optimal view of the sea surface. PSOs will maintain 360° coverage surrounding the vessel and the seismic source. 
	If a protected species is observed, the PSO should first take care of any necessary mitigation actions, or if no mitigation actions are required, they will note and monitor the position (including latitude/longitude of the vessel and relative bearing and estimated range to the animal) until the animal dives or moves out of visual range of the observer. 
	Passive Acoustic Monitoring Watches 
	Figure

	Passive acoustic monitoring will be conducted, day and night, during all uses of the seismic sources AND during the search periods prior to activation of the seismic sources. 
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	During acoustic monitoring watches, the following guidelines shall be followed: 
	 
	No additional duties may be assigned to the PAM Operator during their acoustic monitoring watch 
	 
	No PAM Operator will be allowed more than before they will be allocated a break of two hours 
	four consecutive hours of acoustic monitoring 

	 
	No person on watch as a PSO or PAM Operator will be assigned a combined watch schedule of more than 12 hours in a 24-hour period 
	Acoustic monitoring must be consistent, diligent, and free of distractions for the duration of the watch. 
	5.2.1 Procedures for PAM System Malfunction 
	In the event that a PAM system is not functional for the purposes of mitigation monitoring, whether because of malfunction with the cables, electronics, monitoring software or another issue, the PAM Operator is permitted without the need to shut down the source array. 
	30 mins to diagnose the issue 

	During daylight when PSOs are also on watch, an additional 2 hours is permitted to conduct repairs, where seismic operations can continue during that time 
	if all the following conditions are met: 

	1. 
	1. 
	1. 
	The sea state at the time of the malfunction is B4 or less. AND 

	2. 
	2. 
	There were no acoustic-ONLY detections of marine mammals other than delphinids inside the applicable EZ in the 2 hours preceding the malfunction. 


	Operations conducted without ongoing acoustic monitoring . 
	may not exceed a total of 4 hours in a 24hour period
	-


	NMFS and BSEE must be notified as soon as is practicable of any PAM system malfunctions exceeding 30 minutes in duration that occur while acoustic source operations are ongoing. Reporting procedures are outlined in the Reporting section of this EMP. 
	6 PROJECT BRIEFING 
	The vessel crew and PSO team should participate in a project briefing that includes communication procedures, monitoring requirements and operating protocols. 
	The briefing should be repeated every time relevant new personnel join the vessel before operations begins. 
	7 
	MITIGATION PROCEDURES: STRIKE AVOIDANCE 
	Strike Avoidance Monitoring and Vessel Maneuvering 
	Figure

	Vessel operators must maintain a vigilant watch for all aquatic protected species. 
	Vessels must slow down, stop their vessel, or alter course, as appropriate and regardless of vessel size, to avoid striking any protected species: 
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	All marine mammals 

	 
	 
	All sea turtles 

	 
	 
	Gulf sturgeon, oceanic white-tipped shark, giant manta ray 


	These procedures apply to physical interactions involving vessels and the towed equipment. 
	Vessel Speed Restrictions 
	Vessel speeds must be reduced to 10 knots or less are observed near a vessel. 
	when mother/calf pairs, pods, or large 
	assemblages (greater than three) of any marine mammal 

	Separation Distances 
	When protected species are sighted while a vessel is underway, the vessel should take action as necessary to avoid violating the relevant separation distance (e.g., attempt to remain parallel to the animal’s course, avoid excessive speed or abrupt changes in direction until the animal has left the area). 
	If marine protected species are sighted within the relevant separation distance, the vessel should reduce speed and shift the engine to neutral, not engaging the engines until animals are clear of the area. While Appendix C of the BO states that this does not apply to any vessel that is towing gear, an effort should still be made by the vessel, as is operationally feasible to maintain a separation distance. PSOs should always provide the suggestion for VSA and allow the vessel crew to make determination on 
	NOTE: Vessels are not required to shift into neutral for animals that approach the vessel voluntarily. 
	NOTE: Vessels are not required to shift into neutral for animals that approach the vessel voluntarily. 

	 500 m: All baleen whales including the Rice’s whale (formerly known as the Bryde’s whale) 
	 100 m: Sperm whales 
	 50 m: All other marine mammals (including manatees), and sea turtles, and the ESA-listed fish 
	species referenced in Section 7.1. 
	NOTE: Any large whale for which species can’t be identified should be mitigated for as a baleen whale. 
	NOTE: Any large whale for which species can’t be identified should be mitigated for as a baleen whale. 

	Rice’s Whale Area 
	In accordance with the new language in the BOEM permit, operators or their recognized representatives must notify BOEM or BSEE as appropriate of their intention to transit through the Rice’s Whale Area (from 100-to 400-meter isobaths from 87.5° W to 27.5° N as described in the species’ status review plus an additional 10 km around that area) Figure 1 below. 
	For this survey the Rice’s Whale Area should not be a consideration as the survey area and transit path in and out of the survey area does not approach the Rice’s Whale Area. 
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	Figure
	Figure 1: Rice’s Whale Area as described in BOEM Permit. 
	8 MITIGATION PROCEDURES: SOUND SOURCES 
	SurveyEquipment Subject to Monitoring and Mitigation Procedures 
	Figure

	All of the survey equipment that produces sound below 200kHz is subject to the following monitoring and mitigation protocols with the exception of the USBL, which is considered to be navigational equipment. 
	Subject to Monitoring 
	Array or Airgun Size 
	Equipment Frequency and Mitigation 
	(cu. In.) 
	Requirements 
	Bolt Air Gun Array 
	Bolt Air Gun Array 
	Bolt Air Gun Array 
	1650 
	2-200 Hz 
	Yes 

	Krongsberg Echo-Sounder 
	Krongsberg Echo-Sounder 
	-
	-

	12 kHz 
	No 


	Sound Source Exclusion Zones and Buffer Zones 
	Figure

	Two types of zones will be established around the seismic sources, both radii that extend from the outer edge of the airgun array. 
	Applicable during the pre-clearance search periods conducted prior to initiating the sound source from silence, where detections of a protected species inside it’s applicable BZ during the search will result in a delay to activating the source 
	Buffer Zones (BZ): 
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	1500 meters: All true whale species (Rice’s whale, sperm whales, Kogia species and all beaked whales) 
	 
	1000 meters: All other marine mammals and sea turtles 
	  Applicable once the source has been activated, where detections of a protected species inside it’s applicable EZ will result in a shutdown of the sound source. 
	Exclusion Zones (EZ):

	 
	1500 meters: All true whale species (sperm whales, Kogia species and all beaked whales) 
	 
	500 meters: All other marine mammals 
	 100 meters: A 06 shot turtle pause shall be implemented for any turtles within 100 meters of the ship, such that the turtle is greater than 200m from array upon resumption of source activity Visual and Acoustic Pre-clearance Search Periods 
	To activate the sound source, a minimum of a 30-minute search period must be conducted. 
	During the daytime, the search will be conducted visually by the PSOs and acoustically by the PAM Operator. 
	During nighttime, the search will be conducted acoustically by the PAM Operator. 
	PSO and PAM on watch should be notified of the intent to turn on the source from silence, either to conduct a ramp-up or for testing, at least 60 minutes prior to the planned start, 
	Delays to Initiation of the Seismic Source 
	Delays to Initiation of the Seismic Source 
	Figure

	If any marine mammal or sea turtle was detected inside its respective Buffer Zone during the 30-minute search period, initiation of the seismic source must be delayed until: 
	 When all marine protected species that were observed inside the relevant Buffer Zone have been confirmed by the visual observer to have exited the relevant Buffer Zone. 
	 15 minutes from last detection for small odontocetes if not observed exiting the BZ 
	 30 minutes from last detection for all other protected species, including sea turtles, if not observed exiting the BZ 
	 30 minutes from last detection for acoustic-only detections 
	NOTE: Both the 30-minute pre-clearance search period and the mandatory delay for animals not seen exiting the buffer zone must be completed before source initiation, but the pre-clearance search and delays can be implemented concurrently (they overlap).  For a delay period that endsthe clearance search period is completed, the BZ will be cleared when the clearance search is completed. For a delay period that endsthe standard clearance search period is completed, the source can be turned on when the delay pe
	BEFORE 
	 AFTER 


	RampUp Procedure and Testing 
	RampUp Procedure and Testing 
	Figure

	The intent of ramp-up is to warn marine mammals and sea turtles of pending seismic operations and to allow sufficient time for those animals to leave the immediate vicinity. 
	For all acoustic source activity, including source testing involving more than one airgun element, ramp-up procedures must be conducted to allow marine mammals and sea turtles to depart the exclusion zone before surveying begins.  
	Page 8 
	 
	The vessels can test a single gun or cluster without Ramp Up regardless of volume, If going beyond a single cluster-Ramp Up is required from smallest volume to gun size needed for testing. 
	 
	Ramp-up should be planned in an effort to minimize time that the source is active on the run in to the start of the survey line. 
	 
	Acoustic source activation may only occur at times of poor visibility (including night) where operational planning cannot reasonably avoid such circumstances. 
	: 
	Ramp-up procedures are as follows

	 Visually and acoustically (day) or acoustically (night) monitor the buffer zone and adjacent waters for the absence of marine mammals and sea turtles for at least 30 minutes before initiating ramp-up procedures. 
	 If no protected species are visually or acoustically detected inside their respective BZs, ramp-up procedures may begin. If animals are detected, refer to Procedures to clear the BZs prior to start of source operations. 
	 Seismic personnel confirm with PSOs on watch (daytime) and/or PAM Operator (day and night) 
	that the BZs are clear of protected species.  Ramp-up begins by activating a single airgun of the smallest volume in the array.  Continue ramp-up in stages by doubling the number of active elements at the commencement of 
	each stage, with each stage of approximately the same duration.  Total duration of the ramp-up should not be less than 20 minutes. 
	NOTE: Please review Section 8.5.1 below for shutdown requirements for protected species detected inside the EZ during a ramp up. 
	NOTE: Please review Section 8.5.1 below for shutdown requirements for protected species detected inside the EZ during a ramp up. 

	Protected Species Shutdown Procedures 
	Figure

	8.5.1 Shutdown During Ramp Up 
	If is visually or acoustically detected within its EZ, an immediate shutdown of the seismic source in ramp up is required. This shutdown also applies for the four “nonshutdown” species listed in Section 8.5.2 below. 
	any marine mammal or sea turtle 
	-

	1. 
	1. 
	1. 
	No shutdown of the ramp up is required for marine mammals or sea turtles detected inside the BZ during ramp up, however, notification should be made that a shutdown could be called for if those animals move into the EZ. 

	2. 
	2. 
	No shutdown of the ramp up is required for acoustic only detections (day or night) unless those acoustic only detections can be localized inside the appropriate EZ. Notification should still be made that a shutdown could be called for if animals are able to be localized. 


	8.5.2 Shutdown During Full-Volume Operations 
	If any is detected visually or acoustically within its EZ, an immediate shutdown of the seismic source is required. 
	marine mammal 

	The shutdown requirement is waived under the following circumstances: 
	1. 
	1. 
	1. 
	Shut down is not required for dolphins of the following genera: Steno, Tursiops, Stenella, and Lagenodelphis (this does not apply during ramp up). 

	2. 
	2. 
	Shut down is not required for acoustic detections of delphinids inside the EZ unless the PSO or PAM Operator can confirm that the dolphin(s) present are from a different genus than those listed above. 
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	If there is uncertainty regarding identification (i.e., whether the observed marine mammal(s) belongs to one of the delphinid genera for which shutdown is waived or one of the species with a larger exclusion zone), visual PSOs should use best professional judgment in making the decision to call for a shutdown. 
	The vessel operator must comply immediately with any shut-down request made by a PSO or PAM Operator. Any discussion can occur only after the shutdown has been implemented. 
	Subsequent restart of seismic source may only occur following clearance of the EZ of all marine protected species under the following conditions: 
	 
	When all other marine mammals have been confirmed by the visual observer to have been seen exiting the relevant EZ (not BZ) 
	OR 
	When a marine mammal was not observed exiting the EZ, an additional 30 minutes has elapsed following the last detection inside the EZ. 
	NOTE: All resumptions of source activity following a protected species shutdown must begin with a ramp-up 
	NOTE: All resumptions of source activity following a protected species shutdown must begin with a ramp-up 

	ShortBreaks in Source Operations 
	Figure

	8.6.1 Daylight 
	In recognition of occasional short periods of silence for a variety of reasons other than for mitigation, during daylight operations, the seismic source may be silenced for periods of time not exceeding 30 minutes in duration and may be restarted at the same volume for operations without a ramp-up if: 
	1. Visual and acoustic monitoring (daytime) is continued diligently through the silent period 
	AND 
	2. No marine protected species are visually observed in their respective EZ during the silent period, and no acoustic detections made 
	at any distance 

	NOTE:  Procedures for returning to full volume without ramp up after silent periods also apply to returning to full volume from reduced volume. 
	However, if the source were operating at that reduced volume for more than 30 minutes, a ramp up would be required to return to full volume. 
	8.6.2 Night-time 
	In recognition of occasional short periods of silence for a variety of reasons other than for mitigation, the seismic source may be silenced for periods of time not exceeding 10 minutes in duration and may be restarted at the same volume for operations without a ramp-up if: 
	1. Acoustic monitoring (nighttime) is continued diligently through the silent period 
	AND 
	2. No acoustic detections have been made 
	at any distance 
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	NOTE:  Procedures for returning to full volume without ramp up after silent periods also apply to returning to full volume from reduced volume. 
	NOTE:  Procedures for returning to full volume without ramp up after silent periods also apply to returning to full volume from reduced volume. 

	For example, if two of three strings were silenced from full volume for the purpose of testing single strings, and testing was completed in less than 10 minutes, the array could return to full volume without a ramp-up provided that the conditions described above were met. 
	However, if the source were operating at that reduced volume for more than 10 minutes, a ramp up would be required to return to full volume. 
	Non-acquisition and Non-Testing Source Activity 
	The acoustic source should be deactivated when not acquiring data or preparing to acquire data, except as necessary for testing. Unnecessary use of the acoustic source shall be avoided. 
	9 
	9 
	9 
	REPORTING 

	TR
	TD
	Figure

	Incident Reporting 

	9.1.1 
	9.1.1 
	Potential Non-Compliance Incidents 


	The Lead PSO or Lead PAM Operator verbally informs Party Manager and on-board Sercel Representative of any potential compliance related issues immediately. The Lead PSO/PAM Operator also informs the RPS Project Manager immediately of all potential non-compliance events. 
	If the issue can be resolved between the Lead PSO/PAM Operator, Sercel Representative and Party Manager, the lead PSO/PAM Operator will document in writing the compliance issue and the agreed-upon practices for minimizing future non-compliance incidents of the same nature. The party manager and QC Representative review and approve, and the statement is submitted to the following distribution list: 
	Jesus Gaytan Florian Josse 
	j.gaytan@ldeo.columbia.edu 
	florian.josse@sercel.com 

	The representatives listed above will distribute any pertinent information resulting from the incident to their respective crews as deemed necessary and appropriate. 
	If the issue cannot be resolved at the vessel level, Sercel and RPS will discuss and determine the appropriate future actions to be taken. When a common position is reached, notification of the agreed procedures will be distributed by Sercel to vessel crew and by RPS to the PSOs and PAM Operators. 
	If an agreement cannot be reached at the office level, a Sercel representative will contact BOEM/NMFS/BSEE for clarification. Results from the clarification will be distributed by Sercel. 
	9.1.2 Reporting A Non-functioning PAM System During Seismic Operations 
	The PAM Operator on duty will notify the RPS Project Manager as soon as possible. The RPS PM will  as soon as is practicable of any PAM system malfunctions exceeding 30 minutes in duration that occur while acoustic source operations are ongoing. 
	email NMFS (nmfs.psoreview@noaa.gov)
	 and BSEE (protectedspecies@bsee.gov)
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	The notification will include the vessel name, the time and location (GIS position) in which the PAM system ceased function where seismic operations continued. The template for this email will be provided by the RPS PM. 
	The PAM Operator will also notify by email: 
	 The vessel Party Chief 
	 
	The Sercel Representative 
	 
	The RPS PM should also be copied on this 

	9.1.3 Injured or Dead Protected Species Reporting 
	9.1.3 Injured or Dead Protected Species Reporting 
	1. 
	1. 
	1. 
	The PSO on watch will report the sightings of a dead and/or injured marine species to the Lead PSO, the RPS project manager, on board Sercel representative and vessel Party Chief as soon as possible after the sighting. 

	2. 
	2. 
	The RPS PM will report the sighting to the NMFS stranding hotline. This will occur as soon as practicably possible but no more than 24 hours of the detection. 

	3. 
	3. 
	A written report will be prepared including any photos taken of the animal and sent to RPS as soon as possible. 

	4. 
	4. 
	The RPS office will submit the written report to the following distribution list within 12 hours of the detection for review: 


	On-board: 
	 Onboard Party Chief 
	 Sercel Representative 
	On-shore: 
	 Sercel Project Manager 
	RPS will provide the written report, once the draft has been reviewed and approved per above, to NOAA, NMFS, and BOEM with Sercel included in copy. 
	NOTE: Unless otherwise directed by BOEM, NOAA Fisheries, or NOAA, the dead or injured marine mammal or sea turtle SHOULD NOT be touched! Dead and injured marine mammals and sea turtles are still protected by the ESA and the MMPA and touching the animals in any manner is considered harassment and is punishable by law. 
	NOTE: Unless otherwise directed by BOEM, NOAA Fisheries, or NOAA, the dead or injured marine mammal or sea turtle SHOULD NOT be touched! Dead and injured marine mammals and sea turtles are still protected by the ESA and the MMPA and touching the animals in any manner is considered harassment and is punishable by law. 


	Daily Progress, Interim and Final Reporting 
	Daily Progress, Interim and Final Reporting 
	Figure

	9.2.1 Daily Progress Reports 
	A daily report will be completed and submitted to the Party chief, onboard Sercel representative and RPS project manager. 
	The template will be provided by RPS and Sercel will be provided opportunity to review and provide comments. 

	9.2.2 Interim Reports 
	9.2.2 Interim Reports 
	RPS will submit interim reports in the format of an excel spreadsheet for each vessel containing the required information listed in the BO. 
	RPS will submit interim reports (a dataset in a format approved by NMFS and BSEE) on the 1st of each 
	month to BSEE (protectedspecies@bsee.gov). 
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	9.2.3 Final Report 
	RPS will develop a final report summarizing the survey activities and all PAM / PSO observations. The report will contain all the data required to meet the requirements of the BO. 
	The RPS Project Manager will provide the draft final report to the Sercel Project Manager within 45 days of project completion and then the final submission of the report will be submitted to BOEM, BSEE, NMFS within 90 days of project completion. 
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	: PAM Equipment Specifications 
	Figure

	A.1 Passive Acoustic Monitoring (PAM) Equipment 
	The PAM equipment comprises the following items: 
	 
	250m Hydrophone Array Cable containing 2 Low Frequency hydrophones (10Hz to 24kHz), 2 Ultra Broadband hydrophones (200Hz to 200kHz), and 2 Broadband hydrophones (2kHz to 200kHz) 
	 100m deck cable 
	 Electronic data capture and processing unit including: 
	– 
	– 
	– 
	Headphones RF transmitter 

	– 
	– 
	Fireface audio interface 

	– 
	– 
	Rackmount PC 


	– Buffer interface unit  Integral screen and keyboard  Backup System 
	Figure
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	A.2 6 Hydrophone Array 
	The array includes six hydrophones arranged in three pairs of identical specification with appropriate physical separation to provide direction0finding (bearings) to marine mammals and localization using Target Motion Analysis (TMA). 
	 
	The front pair (H1 and H2, 8m separation) consists of two “Low Frequency” hydrophones with a response of 10 Hz to 24 KHz. 
	 
	The middle pair (H3 and H4, 2m separation) consists of two “Broadband” hydrophones with a response of 200 Hz to 200 kHz. 
	 The rear pair (H5 and H6, 0.25m separation) consists of two “Standard” hydrophones with a response of 2 kHz to 200 kHz. 
	The “Low Frequency” hydrophones are configured to detect very low frequency vocalizations while the “Broadband” and “Standard” hydrophones are configured to detect low-mid frequency and mid-high vocalizations respectively. These three pairs of hydrophones provide the capability to detect the full range of marine mammal vocalizations anticipated to be encountered. 
	Figure
	A.3 Frequency Response Curves 
	Frequency response curves provide a standard for demonstrating hydrophone sensitivity over a range of frequencies. A flat response between the frequencies of interest is desirable, indicating consistent sensitivity across the band of interest. The frequency response curves provided were generated from 10 Hz to 24 kHz, 200 Hz to 200 kHz, and 2 kHz to 200 kHz hydrophone elements (including pre-amps) of a Seiche towed array and are representative of the response curves for the 6 Hydrophone Array. The frequency
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	Survey Vessel Photos 
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	Survey Vessel Photos 
	Figure
	Figure C - 1. Marcus G. Langseth 
	Figure
	Figure C - 2. Marcus G. Langseth 
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	PSO and PAM Operators 
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	List of PSO and PAM Operators Deployed During the Survey 
	RPS PAM Operators Deployed 
	Marcus G. Langseth 
	Ricardo Alaman De Regules 
	Rogelio Martinez Calderon 
	Miguel Toxtle 
	RPS PSOs Deployed 
	Marcus G. Langseth 
	Victoria Garcia Ruiz Velasco 
	Gregory Zmirak 
	Sandra Pia Romero 
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	Reticle Binocular Calibration Table 
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	Reticle Binocular Calibrations 
	Marcus G. Langseth Reticle Binocular Calibration Table 
	Marcus G. Langseth Reticle Binocular Calibration Table 
	Marcus G. Langseth Reticle Binocular Calibration Table 

	Ret. Binoc. 
	Ret. Binoc. 

	Week # 
	Week # 
	Date 
	Observer Name 
	Estimated distance (m) 
	True Distance from Radar (m) 
	Sea State Wind Force (Beaufort) (knots) 
	Swell (m) 


	1 
	1 
	1 
	02/24/2023 
	Victoria Garcia 
	No reference found to compare 
	3 
	14.5 
	<2 

	1 
	1 
	02/24/2023 
	Gregory Zmirak 
	No reference found to compare 
	3 
	13.4 
	<2 

	1 
	1 
	02/24/2023 
	Sandra Pi 
	No reference found to compare 
	3 
	13.4 
	<2 
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	PAM DeploymentProcedure 
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	PAM Hydrophone Deployment Procedures 
	The hydrophone deployment procedure is a draft document and may be altered at any time to reflect changes in the deployment over time. It is specific to the Marcus G. Langseth The deployment requires the PAM operator and one additional person to complete. 
	Overview 
	A 25-meter hydrophone array cable and 230-meter hydrophone tow cable have been supplied for the survey.  The 25-meter hydrophone array contains six individual hydrophone elements, including two very low-frequency hydrophones (H1, H2, 10-24,000Hz), two mid-frequency hydrophones (H3, H4, 200-200,000 Hz), and two high-frequency hydrophones (H5, H6, 2,000-200,000 Hz) potted directly into the cable (Figure F-1). The 25-meter hydrophone array is a separate segment that attaches to the 230-meter tow cable. 
	Figure
	Figure F-1: Diagram of the hydrophone array indicating the position and separation of the individual hydrophone elements. 
	A 100-meter deck cable connects the hydrophone tow cable on the gun deck to the data processing unit located in the main lab of the vessel (Figure F-2). The hydrophone cable was spooled onto a small electric winch on the port side of the gun deck (Figure F-3). Due to the structural design of the vessel, two 100meter deck cables were installed in port, prior to the project. One of the deck cables was designated as the main cable and the other was a spare.  The main deck cable was connected to an electronic p
	-
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	Figure
	Figure F-2: Simplified pathway of data through the PAM system. 
	Figure
	Figure F-3: PAM cable winch. 
	Figure
	Figure F-4: DPU and deck cable in the main lab. 
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	Deployment and retrieval 
	The hydrophone cable was deployed directly off the stern of the vessel, just aft of the winch. To minimize the risk of entanglement with the seismic gear, a Chinese finger was secured to the tow cable and attached to a tow point just aft of the winch before the stern railing (Figure F-5). The cable was slacked between this tow point and the winch so there was no tension on the cable remaining on the winch. To minimize the friction of the PAM cable with the deck to prevent it from damage, and to reduce the r
	Figure
	Figure F-5: Hydrophone deployment configuration on the Marcus G. Langseth. 
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	Figure
	Figure F-6: Chain attached to the tow cable. 
	Pre-Deployment Tasks 
	 Ensure that the PAM electronics in the main lab are powered down.  Ensure that the deck cable and tow cable are not connected before turning on the winch.  Ensure that the cable connectors are both taped and secured out of the way of any rotating parts 
	of the winch when they are not connected.  Ensure that there are at least two people available for the operation and that everyone has the proper PPE.   Communicate with the bridge and the main lab before and after each deployment/retrieval operation. 
	Deployment checklist 
	 Double check that the pre-deployment tasks have been completed.  Turn on the winch.  Deploy the cable off the port stern of the vessel in a slow and controlled manner. 
	A When the Chinese finger is at the stern, pause deployment to attach toB  the lifting rope.  Continue deployment until all tension is on the Chinese finger and not on the cable remaining on 
	the winch.  Ensure that the hole in the winch is clear of the frame to retrieve the tow cable connector.  Turn off the winch.  Secure the lifting rope to the tow cable at the stern.  Connect the deck cable and enable the electronics in the main lab. 
	Retrieval checklist 
	 
	Double check that the pre-retrieval tasks have been completed. 
	 
	Remove the lifting rope from the tow cable at the stern. 
	 
	Turn on the winch. 
	 
	Retrieve the PAM cable in a slow and controlled manner. 
	 
	Disconnect the Chinese finger from the lifting rope when it reaches the stern and secure the lifting rope to the stern. 
	 
	Continue retrieving the PAM cable until it is fully secured onboard. 
	 
	Turn off the winch. 
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	Other Reminders 
	 
	Avoid excessive tension on the cable. 
	 
	Avoid excess slack of the cable one the winch – could crossover and get caught in/damaged by 
	the moving parts of the winch.  
	 
	Protect the cable from abrasions/chaffing, don’t allow the hydrophone elements to hit against the stern of the vessel or the deck. 
	 
	Respect the cables minimum bend angles and ensure that they are not bent on either side of the cable mouldings/potting’s.  
	**Always ensure the deck cable is disconnected from the tow cable before operating the winch. If the deck cable is connected to the tow cable at any time – the winch must be turned off. 
	HSE Considerations 
	 Full PPE is required (hard hat, steel toe boots, gloves, safety glasses and coveralls).  To access the hydrophone cables, a life jacket is required.  The operation carries a relatively low risk. Hazards include working close to the stern of the vessel, pinch points when attaching tow rope to carabiner clips, trip hazards and muscle strain from manually handling the cable when deploying and retrieving. 
	A Job Safety Analysis (JSA) has been completed for this task. The JSA will also require further review upon any additional modifications. 
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	Excel Data Sheets of Monitoring Effort, SourceOperations and Detectionsof Protected SpeciesDuring the Program 
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	Shapefiles of VesselPosition with OperationalSource Status 
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	Photographs of IdentifiedProtected Species VisuallyDetected During theProgram 
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	Photographs of Identified Protected Species Visually Detected during the Survey 
	Figure
	Figure I - 1. Visual Detection #1: Bottlenose dolphins, 19 February 2023 
	Figure
	Figure I - 2. Visual Detection #1: Bottlenose dolphins, 19 February 2023 
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	Figure
	Figure I - 3. Visual Detection #6: Short-finned pilot whales, 22 February 2023 
	Figure
	Figure I - 4. Visual Detection #6: Short-finned pilot whales, 22 February 2023 
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	Protected SpeciesDistribution Maps 
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	FINAL REPORT 
	Protected Species Distribution Map 
	Figure
	Figure J -1. Map of all detections by species group observed during the survey 
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	Lead PSO Certification 
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	Figure
	Report Certification Statement 
	I, Victoria Garcia, am familiar with the protocols outlined in Appendix A: Seismic Survey Mitigation and Protected Species Observer Protocols, implemented by the Bureau of Ocean Energy Management (BOEM) and Bureau of Safety and Environmental Enforcement (BSEE), which provide guidelines to operators in complying with the Endangered Species Act (ESA; 16 U.S.C. §§ 1531-1544) and Marine Mammal Protection Act (MMPA; 16 U.S.C. §§1361- 1423h). 
	I hereby certify that, to the best of my knowledge, the data collected by the Protected Species Observer (PSOs) offshore and the information that was provided to RPS by the PSO team for our vessel to compile this report is accurate. 
	Name: Victoria Garcia 
	Position: Lead PSO 
	P
	Date: 
	Signed 
	   ________________________________ 
	I, Atasha Smith, am familiar with the protocols outlined in Appendix A: Seismic Survey Mitigation and Protected Species Observer Protocols, implemented by the Bureau of Ocean Energy Management (BOEM) and the Bureau of Safety and Environmental Enforcement (BSEE), which provide guidelines to operators in complying with the Endangered Species Act (ESA; 16 U.S.C. §§ 1531-1544) and Marine Mammal Protection Act (MMPA; 16 U.S.C. §§1361- 1423h). 
	I hereby certify that, to the best of my knowledge, the information provided in this report that was compiled by the RPS Project Support Manager is accurate. 
	Name: Atasha Smith 
	Position: Environmental Technology Manager 
	P
	Date: 
	Signed _______________________________ 




