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A. EQUIPMENT

A.1. Vessels
A.1.1. M/V Jab
eTrac Inc. leased the M/V Jab for hydrographic survey operations on OPR-K370-KR-15.

The M/V Jab is a 44 foot Catamaran built by Armstrong Marine (2010). The M/V Jab has
the following specifications:

Overall Length: 44 Ft.

Beam: 15.5 Ft.

Draft: 2.5 Ft.

Moonpool: 42"L x 25"W with lifting and mounting mechanism for MBES
Propulsion: Twin Cummins QSC 8.3 Liter S00HP Diesel Engines

Drives: Hamilton 322 Jet Drives

Fuel Capacity: 600 Gal Diesel

Winches: Sidescan winch with cable, SVP winch with Spectra line
Generator: 8KW Westerbeke Marine Generator SOAMP

Bridge Equipment: ~ Furuno Radar/Chartplotter/Echosounder, DGPS, AIS, VHF

Figure 2: M/V Jab

A full static vessel survey of the M/V Jab was performed on January 13th, 2015 directly
before the mobilization of OPR-J357-KR-14. A series of previously established punch
marks were surveyed using a Trimble 5000 precision robotic total station. The static
survey data were used to establish a fixed vessel reference frame, vessel reference point,
sensor mounting locations, and draft reference measurement points.
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A.1.2. R/V Benthos

Subcontractor Geodynamics LLC provided the R/V Benthos for hydrographic survey
operations on OPR-K370-KR-15. The R/V Benthos is a 34 foot Catamaran built by
Armstrong Marine. The R/V Benthos has the following specifications:

Overall Length: 34 Ft.

Beam: 10.5 Ft.

Draft: 2 Ft.

Sonar Mount: Custom hydraulic pole mount port side

Propulsion: Twin Yamaha F300 outboard Engines

Drives: N/A

Fuel Capacity: 248 Gal Gas, 30 Gal Diesel

Winches: A-Frame hydraulic winch, SVP Downrigger winch, PL2 sidescan
winch with Spectra line

Generator: 8KW Westerbeke Marine Generator SOAMP with PTO for
hydraulics

Bridge Equipment: ~ Simrad NSS Radar/Chartplotter/Echosounder, AIS, VHF, Weather

Figure 3: R/V Benthos

A full static vessel survey of the R/V Benthos was performed on January 13th, 2015
directly before the mobilization of OPR-J357-KR-14. A series of previously established
punch marks were surveyed using a Trimble 5000 precision robotic total station. The
static survey data were used to establish a fixed vessel reference frame, vessel reference
point, sensor mounting locations, and draft reference measurement points.
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Table 2: R/V Benthos Hardware

Instrument Function Manufacturer Model bl Function
Number
Multibeam Echosounder
Deck Unit Bathymetry R2Sonic 2024 100259 Used 6/1 - 8/1
Receiver Bathymetry R2Sonic 2024 100392 Used 6/1 - 6/7
Projector Bathymetry R2Sonic 2024 8060002 Used 6/1 - 6/7
Receiver Bathymetry R2Sonic 2024 101061 Used 6/8 - 8/1
Projector Bathymetry R2Sonic 2024 806747 Used 6/8 - 8/1
Deck Unit Bathymetry R2Sonic 2024 103575 Used 8/2 - 8/9
Receiver Bathymetry R2Sonic 2024 100192 Used 8/2 - 8/9
Projector Bathymetry R2Sonic 2024 8000013 Used 8/2 - 8/9
Sound Speed
Surface Sound Bathymetry Valeport miniSVS 31057 Beam formg tion and
Speed steering
Sound Speed Primary SV profiler
Profiler Bathymetry AML Base. X 25101 on Base X
Removable SV
SV Sensor Bathymetry AML SV.Xchange 200936 sensor on Base.X
Pressure Sensor Bathymetry AML P.Xchange 304496 Primary pressure
sensor on Base.X
;Zéﬁa?lzz Bathymetry AML Data.Xchange 70047 Wifi Data exchanger
Navigation
Deck Unit | Position/Attitude/Heading |  Applanix | POSMV 320 V5 6619 DI ffé?;ﬁ%iitzglobal
IMU Position/Attitude/Heading | Applanix IMU 38 2916 Positioning System
(DGPS) and inertial
Starboard Position/Attitude/Heading Trimble AeroAntenna 7190 reference system for
Antenna position, heading,
Port Antenna | Position/Attitude/Heading Trimble AeroAntenna 7186 heave, r(()igiaand pitch
Receiver DGPS/Secondary Position Trimble SPS 461 5432D53008 | Differential radio for
- primary position
Antenna DGPS/Secondary Position Trimble Trlmct})}fsge(:)phyr 5359 system.
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A.2. Sounding Equipment

A.2.1. Multibeam Echosounders
A.2.1.1. R2Sonic 2024 MBES

All vessels were equipped with an R2Sonic 2024 Multibeam Echosounder System
(MBES). The 2024 utilizes 256 discretely formed beams over a selectable sector up to
160°. At 400kHz the 2024 focuses an across-track and along-track beamwidth of 0.5°
and 1° respectively. The 2024 operates at a maximum ping rate of 60Hz and is designed
to comply with THO standards for depth measurement to a maximum range of 500
meters.

The M/V Jab hosts the R2Sonic 2024 via moonpool installation. The moonpool is located
on the vessel centerline aft of COG. Daily deployment of the MBES system consists of
lowering the fully assembled mounting system through the moonpool and locking into
place with 14 stainless steel bolts to ensure repeatable deployments.

Figure 5: R2Sonic 2024 - M/V Jab - Midway Through Moonpool Deployment
A.2.2. Sidescan Sonar
A.2.2.1. Edgetech 4200 SSS

Sidescan Sonar (SSS) imagery was acquired through the use of an Edgetech 4200 duel
frequency towfish operating at 300kHz and 600kHz. The Edgetech 4200 was towed at an
altitude between 8% and 20% of the system’s range setting at all times during survey
acquisition. The Edgetech 4200 SSS system is capable of detecting seafloor objects
measuring 1 meter cubed. The system was exclusively mobilized on the M/V Jab and was
solely responsible for all SSS data collected on OPR-K370-KR-15. The sidescan system
was operated at 25, 35, and 50 meter range scales. The system is comprised of the
following components:

e Edgetech 701-DL topside unit
e 10m deck cable
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Hydraulic winch with slip ring

100m coaxial armored steel tow cable

Cable payout Meter with hall effect sensing tow block
Edgetech 4200 Sidescan Sonar (300kHz/600kHz)

Figure 6: Edgetech 4200 SSS Mobilized on M/V Jab
A.3. Positioning Equipment
A.3.1. Applanix POSMV

M/V Jab, R/V Benthos, and R/V Taku were mobilized with an Applanix POSMV 320 V5
Global Positioning and Inertial Reference System. The POSMV was used to acquire
position, attitude, and heading throughout the entire survey. The POSMV is comprised
of a rack mount processor, dual GPS antenna baseline, and an inertial motion unit.
Position, attitude, and heading data were broadcast to QPS QINSy acquisition software
over ethernet/UDP at 50Hz.

The POSMV provided precise timing of sonar instrumentation and acquisition
software/hardware through a number of outputs. Timing of the multibeam data was
handled at the R2Sonic topside unit. A PPS (Pulse Per Second) via BNC cable
connection, as well as a NMEA ZDA message via DB9 serial cable at 1Hz, were sent
from the POSMV to the R2Sonic topside unit. The NMEA ZDA 1Hz message was
additionally sent to QPS QINSy acquisition software.

A.3.2. DGPS Differential Corrections
A.3.2.1. Trimble SPS461

DGPS corrections on the R/V Benthos were provided by a Trimble SPS461 positioning
system receiving corrections from the U.S. Coast Guard beacon located at (Aransas Pass,
304kHz, ID: 816). RTCM corrections were relayed to the POSMV via DBO serial cable
in realtime.



