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1 INTRODUCTION

TGS has contracted Magseis Fairfield to conduct a 3D OBN seismic 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 3D OBN 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 L22-007

This document, the Environmental Management Plan (EMP), prepared by RPS on behalf of TGS, describes
how monitoring, mitigation, and reporting measures for protected species will be executed during the 3D
OBN 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 L22-007.

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.
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3.2

Roles and Responsibilities

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

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 environmental
protocols

Participate in daily operation meeting with crew when appropriate

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

3.3

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

PSO and PAM Operator Requirements

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.
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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

4.2.1 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 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.

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.
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5 VISUAL AND ACOUSTIC MONITORING PROCEDURES

5.1 Visual Monitoring Watches
There will be at least two PSOs on visual watch during:

o 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.

During acoustic monitoring watches, the following guidelines shall be followed:

e 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.
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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:

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
(greater 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
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Appendix C of the BiOp 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.

Ri'_ Whale Area

"~ Offios of Laa g and Pians. Mapping and Automation Sadion | MAS202000234

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.
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Array or Airgun Size Subject to Monitoring

Equipment Frequency and Mitigation
(cu. In.) .
Requirements
Bolt 1500 LLX 5000 0-204 Hz Yes
Pressure Inverted Echo-Sounder
(PIES) -- 14 — 20 KHz No
Ocean Bottom Nodes -- -- 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

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

e 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

e 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
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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.

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 L22-007 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:
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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.

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 TGS 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, TGS 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:

Fulmar Explorer: 'Sanco Sword:
fulmar_coordinator@magseisfairfield.com sancosword_coordinator@magseisfairfield.com
fulmar_ClientQC_TGS@magseisfairfield.com sword_ClientQC_TGS@magseisfairfield.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, TGS 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 TGS to vessel crew and by RPS to the PSOs and PAM Operators.

If an agreement cannot be reached at the office level, a TGS representative will contact BOEM/NMFS/BSEE
for clarification. Results from the clarification will be distributed by TGS.

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 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.

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
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e The TGS 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 TGS 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 TGS Representative

On-shore:
o TGS Project Manager

RPS will provide the written report, once the draft has been reviewed and approved per above, to NOAA,
NMFS, and BOEM with TGS 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 TGS representative and RPS
project manager.

The template will be provided by RPS and TGS 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).

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 TGS 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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A1

Passive Acoustic Monitoring (PAM) Equipment

The PAM equipment comprises the following items:

A.2

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

250m Hydrophone Array

6 Hydrophone Array

rpsgroup.com
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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.
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