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Figure 1: OPR-J357-KR-14 (North Up) 
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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-J357-KR-14.  

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 500HP 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 50AMP 

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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Table 1: M/V Jab Hardware 

Instrument Function Manufacturer Model 
Serial 

Number 

Firmware/Software 

Version 

Side Scan Sonar 

Deck Unit Imagery EdgeTech 701-DL 50128 Edgetech Discover 

Towfish Imagery EdgeTech 4200 MP 49893 Edgetech Discover 

Side Scan Sonar Hardware 

Cable Counter SSS Positioning 
Hydrographic Survey 

Products 
Smart Sensor Display v3 N/A N/A 

Sheave SSS Positioning Cambell Specialty CO N/A N/A N/A 

Winch SSS Towing Kinematics Twister N/A N/A 

Slip Ring Imagery Data Throughput IEC Corp. BXSN-2-MS2-2FT 33332-0215 N/A 

Slip Ring Imagery Data Throughput IEC Corp. BXAN-2-MS2-2FT 33331-0215 N/A 

Multibeam Echosounder 

Deck Unit Bathymetry R2Sonic 2024 100225 Firmware Ver. 02/06/14 

Receiver Bathymetry R2Sonic 2024 100497 Firmware Ver. 02/06/14 

Projector Bathymetry R2Sonic 2024 800425 Firmware Ver. 02/06/14 

Sound Speed 

Surface Sound Speed Bathymetry Valeport miniSVS 46235 12/30/2014 

Sound Speed Profiler Bathymetry AML Base X 25004 12/30/2014 

SV sensor Bathymetry AML SV.Xchange 204087 12/30/2014 

Pressure sensor Bathymetry AML P.Xchange 304098 12/30/2014 

Wifi Data exchanger Bathymetry AML Data.Xchange 70024 12/30/2014 

Sound Speed Profiler Bathymetry AML Minos X 8407 12/30/2014 

SV sensor Bathymetry AML SV.Xchange 203714 12/30/2014 

Pressure sensor Bathymetry AML P.Xchange 300250 12/30/2014 

Navigation 

Deck Unit Position/Attitude/Heading Applanix POSMV 320 V5 538 PCS-29 

IMU Position/Attitude/Heading Applanix POSMV V5 310 10001506-4 

Starboard Antenna Position/Attitude/Heading Trimble Zephyr model 2 31171588 58970-00DC4848 

Port Antenna Position/Attitude/Heading Trimble Zephyr model 2 31171588 58970-00DC4848 

Receiver DGPS / Secondary Position Trimble SPS 461 5141K78900 
SPS 461 Beacon/450 

68460-400 

Antenna DGPS / Secondary Position Trimble Trimble Zephyr GA530 5152 84530-00 
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A.1.2. R/V Benthos  

Subcontractor Geodynamics provided the R/V Benthos for hydrographic survey 

operations on OPR-J357-KR-14.  The R/V Benthos is a 30-foot Catamaran built by 

Armstrong Marine. The R/V Benthos has the following specifications: 

Overall Length:  34 Ft. 

Beam:    10.5Ft. 

Draft:   2 Ft. 

Sonar Mount:   Custom hydraulic pole mount port side 

Propulsion:   Twin Yamaha F300 outboard Engines 

Drives:   NA 

Fuel Capacity:  248 Gal Gas, 30 Gal Diesel 

Winches:   J-Frame electric winch, SVP Downrigger winch, PL2 sidescan  

   winch with Spectra line 

Generator:    8KW Westerbeke Marine Generator 50AMP 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 

 

Refer to Appendix I for additional vessel information. 

Instrument Function Manufacturer  Model Serial Number Firmware/Software Version 

Multibeam Echosounder 

Deck Unit Bathymetry R2Sonic 2024 103334 Firmware Ver. 02/06/14 

Receiver Bathymetry R2Sonic 2024 100392 Firmware Ver. 02/06/14 

Projector Bathymetry R2Sonic 2024 806013 Firmware Ver. 02/06/14 

Sound Speed 

Surface Sound 

Speed 
Bathymetry Valeport mini SVS 28093 Firmware Ver. 02/06/14 

Sound Speed 

Profiler 
Bathymetry AML Base X 25101 Seacast 12/30/2014 

SV Sensor Bathymetry AML SV.Xchange 204291 board sn= 08806 10/16/14 

Pressure Sensor Bathymetry AML P.Xchange 304496 board sn= 00300 10/17/14 

Navigation 

Deck Unit Position/Attitude/Heading Applanix 
POSMV 320 

V5 
6619 MV-POSView Version 8.01 

IMU Position/Attitude/Heading Applanix IMU 38 2677 10005131-A Sept 2014 

Starboard Antenna Position/Attitude/Heading Trimble AeroAntenna 7190 
AT1675-540TS-TNCF-000-

RG-45-NM-R 

Port Antenna Position/Attitude/Heading Trimble AeroAntenna 7186 
AT1675-540TS-TNCF-000-

RG-45-NM-R 

Receiver Secondary Position Trimble SPS 351 5432D53008 firmware ver 4.82 

Antenna Secondary Position Trimble SPS MSK 5359 P/N:84530-00 
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A.2. Sounding Equipment 

A.2.1 Multibeam Echosounders 

A.2.1.1 R2Sonic 2024 MBES 

Both 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 IHO 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 bolts to ensure repeatable deployments. 

 
Figure 4: R2Sonic 2024 - M/V Jab - Midway Through Moonpool Deployment 

A.2.2. Sidescan Sonar 

A.2.2.1. Edgetech 4200 SSS 

Sidescan 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 systems 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 the project. The sidescan system was operated at 

25 and 50 meter range scales. The system is comprised of the following components: 

• Edgetech 701-DL topside unit 

• 10m deck cable 

• Hydraulic winch with slip ring 

• 100m coaxial armored steel tow cable 
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• Cable Payout Meter With Hall Effect Sensing Tow Block 

• Edgetech 4200 Sidescan Sonar (300kHz/600kHz)  

 

 

Figure 5: Edgetech 4200 SSS Mobilized on M/V Jab 

A.3. Positioning Equipment  

A.3.1. Applanix PosMV 

Both M/V Jab and R/V Benthos 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) pulse 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 

DGPS corrections on each vessel were provided by a Trimble SPS461 positioning system 

receiving corrections from the U.S. Coast Guard beacon located at Eglin Airforce Base, 

FL (Eglin, 295kHz, ID: 812).  RTCM corrections were relayed to the POSMV via DB9 

serial cable in realtime. 

A.3.3. Secondary Positioning System 

In addition to providing DGPS corrections, the Trimble SPS461 also functioned as the 

secondary positioning system on both vessels. As a frequent quality control measure, the 
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differential position derived by the Trimble SPS461 was compared to the position derived 

by the POSMV.  Comparisons between the 2 systems were performed weekly on each 

vessel in the field and logged per the HSSD.  

A.3.4. SSS Cable Out Measurement System 

During SSS operations, towfish cable payout was measured with the Hydrographic 

Survey Products, Inc. SCC Smart Sensor Version 3.  The system is comprised of a 

Campbell Specialty Co A1418B-RB-UL Sheave block fitted with the SCC sensor and 2 

magnets. The sheave block is coupled with the SCC display interface.  Cable payout 

messages were sent via DB9 serial cable to the CTI Sonarwiz SSS acquisition software 

for realtime integration into the layback calculation. 

A.4. Sound Speed Equipment  

All sound speed sensors used on the project were calibrated within 6 months of survey 

commencement per the HSSD.  Manufacturer certified calibration sheets can be 

referenced in Appendix IV of this document. 

A.4.1. Surface Sound Speed Measurement 

The R2sonic 2024 utilizes a Valeport Mini SV located at the sonar head for surface sound 

speed measurement.  The Valeport Mini SV is a time of flight SV sensor and is powered 

through the R2Sonic topside unit via RS232 serial cable connection.  Sound speed 

measurements (measured in meters per second) are output through the same serial 

connection at 1Hz. 
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Figure 6: Valeport Mini SV Sensor Mobilized on R2Sonic 2024 

A.4.2. Sound Speed Profilers 

A.4.2.1. AML Base•X Profilers 

The AML Base•X sound speed profiler is a high accuracy time of flight sound speed 

sensor capable of measuring sound speed in depths up to 100 meters. The Base•X is 

capable of transferring data via DB9 serial cable or via WiFi connection when using the 

Data•X WiFi transfer adapter. AML Seacast software is run on the acquisition computer 

to facilitate the data transfer and profile formatting. 

A.4.2.2. AML Minos Profiler 

The AML Minos sound speed profiler is a high accuracy time of flight sound speed 

sensor capable of measuring sound speed in depths up to 1000 meters. The Minos is 

capable of transferring data via DB9 serial cable or via WiFi connection when using the 

Data•X WiFi transfer adapter. AML Seacast software is run on the acquisition computer 

to facilitate the data transfer and profile formatting. 

A.4.2.3. AML Data•X WiFi Transfer Adapter 

The AML Data•X Wifi Transfer Adapter is a small wireless transmit adapter that 

connects and remains connected to either the AML Base•X or the AML Minos 

throughout the profiling process. A topside computer running AML Seacast software 

hosts a usb WiFi adapter in which the Data•X automatically connects to. Once the profile 

has been taken and the profiler has emerged from the water, the WiFi adapter begins 

transmitting data. The host computer running the Seacast software receives the new cast 

and automatically places it in a predetermined folder. 

A.5 Computer Hardware 

A.5.1. Acquisition Computer Hardware 

Five acquisition computers were mobilized on the project.  All acquisition computers 

were custom built rack mount chassis with identical hardware makeup.  Power to all 
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computers was supported through uninterruptible power sources (UPS) to guard against 

loss of data in the event of an interruption to ships power. A table of acquisition computer 

information is shown below. 

Table 3: Acquisition Computer Hardware 

Acquisition Computer Hardware 

Name Make Processor OS Location Function 

Luke Advantech 4 Core i7 Windows 7 M/V Jab MBES 

Leia Advantech 4 Core i7 Windows 7 M/V Jab SSS 

Lando Advantech 4 Core i7 Windows 7 M/V Jab Spare 

Han Advantech 4 Core i7 Windows 7 R/V Benthos MBES 

Chewy Advantech 4 Core i7 Windows 7 R/V Benthos Spare 

A.5.2. Processing Computer Hardware 

Processing computers were mobilized in the project field office during the data collection 

effort. These computers were networked locally to a server hosting a redundant backup 

raid array. Additionally, project data were synced nightly to an external USB terabyte 

drive.  As a final measure, data were periodically synced to a backup folder at eTracs 

main office via FTP. Upon completion of the field effort the same computers were 

transferred to eTracs main office for use in final data processing. A table of processing 

computer information is shown below. 

Table 4: Processing Computer Hardware 

Processing Computer Hardware 

Name Make Processor OS Location Function 

Jaba Dell 4 Core i7 Windows 7 Office MBES Processing 

Boba Dell 4 Core i7 Windows 7 Office MBES Processing 

Greedo Dell 4 Core i7 Windows 7 Office SSS Processing 

Deathstar Dell 4 Core i7 Windows 7 Office Data Server 

A.6. Computer Software 

A.6.1. Acquisition Software 

A.6.1.1. QPS Qinsy 

QPS Qinsy was used as the main data collection and line tracking software. The 

following realtime data inputs were combined and recorded into raw XTF data files in 

Qinsy: 

• Applanix POSMV Ethernet Packets (50Hz) 

• R2Sonic Ethernet Packets 

• NMEA ZDA Message (1Hz) 
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Dual 27” monitors display a number of realtime data quality and coverage monitoring 

windows available through Qinsy. The following display windows were monitored by the 

hydrographer during data collection: 

• Coverage Display (Shows realtime depth colored coverage grid) 

• QC Display (Shows realtime coverage grid colored by standard deviation) 

• Alerts (Monitors systems throughput and alerts the hydrographer in the event of 

data loss) 

• Precise Timing (Displays precise timing data to ensure no latency in recorded 

data) 

• Survey Metrics (Displays various realtime metrics of the survey including 

speed, distance to go, time to go, current line name, and logging status) 

A.6.1.2. R2Sonic (Sonic Controller) 

The R2sonic Sonic Controller was utilized to control the R2Sonic 2024. Realtime sonar 

data is viewed within the controller. Sonar settings are controlled through the Sonic 

Controller. Roll stabilization of the sonar data viewed in the Sonic Controller is achieved 

through a serial connection accepting binary motion data from the POSMV at 200Hz. 

A.6.1.3. AML Seacast 

AML Seacast software was run on the data collection computers for configuring and 

transferring data from the AML Base•X and Minos•X probes. Cast data were downloaded 

directly after each cast and saved on the data collection computer. 

A.6.1.4. Applanix POSView 

Applanix POSView controller software was utilized to configure, monitor, and record the 

data provided by the POSMV inertial aided GNSS navigation system. System status was 

monitored realtime throughout data collection. Alerts were configured to display when 

accuracies dropped below acceptable values alerting the hydrographer to the degradation 

of various accuracies including position, heading, attitude, and heave. 

A.6.1.5. Chesapeake Technologies SonarWiz 

Chesapeake Technologies SonarWiz 5 was utilized to configure, display, and record 

sidescan sonar imagery from the Edgetech 4200 towfish. A number of inputs were 

configured in SonarWiz 5 including navigation and timing data from the POSMV, depth 

information from the towfish pressure sensor, and cable out measurement from the cable 

counter. 

CTI SonarWiz 5 was configured to display both the High (600kHz) and the Low 

(300kHz) frequencies of the Edgetech 4200 sidescan sonar system. Both frequencies 

were displayed in their own slant range corrected waterfalls. Waterfalls were monitored 

realtime for data quality and target detection. When an object was observed in the 

sidescan waterfall, a target would be taken in SonarWiz 5 and given a unique NOAA 
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format ID.  A note including the unique ID and the hydrographers field 

description/determination would be made in the digital field log. 

 A.6.1.6. Edgetech Discover 

Edgetech Discover was configured to operate as a data pass-through between the 4200 

towfish and CTI SonarWiz 5. Uncorrected data were displayed and monitored in a 

waterfall format. 

A.6.1.7. Trimble SPS Controller 

The Trimble SPS Controller was utilized during project mobilization to configure the 

Trimble SPS461 DGPS receiver to send differential corrections to the POSMV, as well as 

to operate as a stand alone secondary positioning system. 

A.6.1.8. Microsoft Excel 

Microsoft Excel was utilized during data collection as the host software of the digital 

field log. Log entries were time tagged at time of entry. Every aspect of field data 

collection is logged in the digital field log in order to maintain a historical log of daily 

operations as well as aid the processing office. 

A.6.1.9. Google Drive 

Google Drive is an online cloud based data hosting environment. Google Drive was 

utilized in order to maintain spreadsheets and reporting items such as weekly checks and 

project tracking materials. 

A.6.1.10. FleeTrac 

FleeTrac is a web based tracking application developed by eTrac Inc. for realtime 

tracking of survey operations. Pinpoint vessel location and metrics are logged within the 

eTrac tracking box. Tracking metrics including time, location, speed, and heading 

information are broadcast via internet connection to the eTrac cloud. FleetTrac accesses 

the cloud and displays the vessel information and tracklines in an online map 

environment. The system operates in realtime as long as the vessel is in cellular range. 

For periods when the vessel is outside of cellular range, the tracking data is logged and 

stored within the eTrac tracking box. Upon re-entering cellular range, logged tracking 

data is updated in the cloud and FleeTrac displays the updated tracklines.  

A.6.2. Processing Software 

A.6.2.1. Caris Hips and Sips 

Caris HIPS and SIPS 9.0 is a bathymetric processing and analysis program. HIPS and 

SIPS was utilized in the processing workflow as the exclusive MBES processing 

software. MBES data were converted from XTF format to HDCS format and processed 

within Caris HIPS and SIPS 9.0. 
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In addition to MBES processing procedures, Caris HIPS and SIPS 9.0 was utilized to 

create, maintain, and deliver an S-57 feature file of navigationally significant objects 

identified from the MBES data.  In addition to new features, existing assigned features 

were included in the S-57 Final Feature File (FFF) with updated charting 

recommendations. 

A.6.2.2. Applanix PosPac MMS 

Applanix PosPac MMS is a position post processing software package designed for use 

with trajectory data collected by the Applanix PosMV systems. PosPac MMS was 

utilized in the data pipeline only during mobilization and calibration procedures. 

Specifically PosPac MMS was utilized to create Smooth Best Estimate of Trajectory 

(SBET) from position data collected during Squat Testing and Patch Testing procedures. 

Using trajectory data logged from the PosMV along with reference station data 

downloaded from the Florida Virtual Reference Station Network, SBET’s were created 

and applied in Caris HIPS and SIPS 9.0.  

A.6.2.3 Chesapeake Technologies SonarWiz 5 

Chesapeake SonarWiz is a sidescan sonar acquisition and post processing package. 

SonarWiz 5 was utilized in the office to review logged SSS data, generate targets, 

attribute targets with measurements (length, width, estimated height, etc..), and create 

SSS mosaics. Once targets were finalized, S-57 objects were exported from SonarWiz for 

use in Caris HIPS and SIPS for determining contact correlation and necessity of further 

MBES investigation. 

A.6.2.4. Google Drive 

Google Drive was used across the project as the cloud storage area for a variety of project 

related documents and spreadsheets. Processing checklists, spreadsheets, SOPs, 

informational documents are all hosted on the drive. Each processor and employee has 

access to the documents and permissions are determined as needed. The entirety of the 

Google Drive project folder is backed up locally every 24 hours. There are many 

advantages of maintaining the project documents in a cloud based environment including, 

version control, extended document history recording, and real-time collaboration. 

A.6.2.5. DensityTrac 

DensityTrac is a program developed by eTrac Inc to determine density statistics of a 

dataset provided in CSV format (easting,northing,density). A CSV file is created with the 

density attribute of the chosen surface as the 3
rd

 value in the string. The file is then loaded 

into the DensityTrac program and statistics along with a visual histogram is created. This 

aids the operator is determining if the density specification has been met for a particular 

surface of defined resolution. 
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A.6.2.6. SVPTrac 

SVPTrac is a program developed by eTrac Inc to aid in the evaluation of SVP profiles 

collected throughout the project. Multiple SVP files can be loaded in the Caris .SVP 

format. Individual casts can be plotted against eachother. Attributes of each plotted cast 

can be modified interactively including, color, line type, and line thickness. By viewing 

SVP data in SVPTrac, multiple profiles can be colored uniquely in a number of scenarios 

helpful to the user. SVPTrac is helpful in determining confidence in SVP equipment as 

well as understanding environmental effects on sound speed readings.  

 

Figure 7: Acquisition Systems Diagram 

A.7. Survey Methodology 

A.7.1. Mobilization 

Mobilization for both vessels M/V Jab and R/V Benthos occurred simultaneously January 

12th through January 14
th

, 2015. Mobilization occurred at the Miller Marine boat yard in 
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Southport, FL. Both vessels were trucked to Miller Marine and located next to one 

another in the yard for efficient simultaneous mobilization.  

 

 

 

 

 

 

 

 

 

Figure 8: Vessel Mobilization in Miller Marine Yard 

Full vessel surveys were performed on both vessels by Buchanan & Harper, Inc. on 

January 13
th

, 2015. Traditional land survey methods using a Trimble 5000 robotic total 

station were utilized by Buchannan and Harper during the field measurements. Each 

vessel was pre-established with a number of punch marks located at various locations on 

the vessel (i.e. IMU Plate, GPS Antennae locations, Port and Starboard draft reference 

points, etc.). A full list of measured vessel points can be found in the vessel reports in 

Appendix I of this report. These vessel points were surveyed by Buchannon and Harper 

and relative locations were provided in reference to a single vessel point mark for each 

vessel.  

Upon completion of the vessel survey, lever arms were derived from the vessel point 

locations provided by Buchannan and Harper within each vessels frame. These lever 

arms along with their associated uncertainties were entered into the Caris HIPS and SIPS 

vessel configuration files (HVF). Lever arms were additionally reconfirmed with hand 

tape measurements prior to calibration efforts. 

A.7.2. Survey Coverage 

Survey coverage was based on the survey limits set forth in the Hydrographic Survey 

Project Instructions OPR-J357-KR-14, Approaches to Panama City. H12717, H12718, 

and H12719 were covered entirely with no reduction of survey limits.  
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Figure 9: OPR-J357-KR-14 Survey Coverage Types 

A.7.3. Multibeam Sonar Operations 

Multibeam coverage was in accordance with the project instructions and Hydrographic 

Surveys Specifications and Deliverables (2014). The majority of OPR-J357-KR-14 was 

covered using “Complete Coverage MBES” standards. Areas shoaler than 20 meters were 

covered using a combination of “Object Detection MBES” and “Set Line Spacing 

MBES”. Both the M/V Jab and R/V Benthos were mobilized with an R2Sonic MBES 

system and participated in MBES collection. 
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A.7.4. Sidescan Sonar Operations 

In areas where “Set Line Spacing MBES” was the chosen coverage type, Sidescan sonar 

data was collected simultaneously in order to meet feature detection requirements. Two 

separate 100% SSS surveys were conducted splitting the line spacing of each other in 

order to meet the 200% sidescan coverage requirement. The M/V Jab exclusively 

collected all SSS data for OPR-J357-KR-14. A Sidescan system was not mobilized on the 

R/V Benthos. 

B. Quality Control 

B.1. Data Acquisition 

Data acquisition and processing throughout the entire project were overseen by the Chief 

of Party. Field acquisition was performed under the direct, onsite, supervision of a Lead 

Hydrographer and a Senior Hydrographer, both with well over 3 years of experience 

conducting hydrographic survey operations.  

Line plans were established prior to survey operations. Line orientations were based on 

historical sea state, wind direction, and swell direction in order to avoid a “beam to” 

scenario where the vessel would be running survey lines in a direction perpendicular to 

the direction of the swell. Throughout the entire survey, there was never a need to revise 

the line orientation. 

MBES line spacing for Complete Coverage MBES and Object Detection MBES 

operations were based upon charted depths as well as coverage requirements set forth in 

the project instructions and the HSSD (2014). Line Spacing for Concurrent SSS/MBES 

operations were base upon SSS range settings. 50m and 25m SSS range settings were 

utilized in during operations. Vessel speed was monitored and maintained throughout 

survey operations in order to meet along track coverage requirements. 

B.1.1. Horizontal and Vertical Control 

Horizontal and Vertical control methodology for OPR-J357-KR-14 is in accordance with 

NOS Hydrographic Survey Specifications and Deliverables (2014 Edition), the Project 

Instructions dated August 29, 2014, and the accompanying Tides Statement of Work. 

B.1.1.1. Horizontal Control 

During calibration procedures, PosMV data were logged and post processed in POSPac 

MMS to output a Smoothed Best Estimate of Trajectory (SBET). The SBET was applied 

in Caris HIPS and SIPS 9.0 in order to reduce the THU of the calibration data and 

achieve a higher accuracy of patch test values.  

During main acquisition a Trimble SPS461 was used to receive DGPS corrections from 

the Eglin USCG Differential Station (EGLIN, 295kHz, ID: 812). Corrections were 

transmitted to the PosMV via serial connection to achieve sub-meter horizontal 

accuracies. DGPS corrections were monitored during data acquisition to ensure no 
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dropouts occurred and the PosMV maintained differential accuracies throughout the 

survey. 

B.1.1.2. Vertical Control 

In accordance with the Project Instructions, water level data from the Panama City 

Beach, FL tide station (NWLON 8729210) were used for vertical control. Station 

8729210 was added to the Hydro Hotlist prior to the start of the project. Prior to the start 

of data collection, predicted tides were downloaded from the CO-OPS website and used 

for preliminary processing efforts. Preliminary tides were downloaded in the field office 

at the beginning of each day and reviewed for any tide data gaps. No data gaps were 

present during field operations for OPR-J357-KR-14. Final verified tides were 

downloaded and applied to the data during final processing efforts. 

B.1.2. Multibeam Bathymetry (MBES) 

Initial settings for the R2Sonic 2024 systems can be seen below in Tables 5 and 6 

Table 5: MBES Settings for R2Sonic Mobilized on R/V Benthos 

R/V BENTHOS MBES SETTINGS 

2024 Parameter Value 

Range Variable, depth dependent 

Gain 1 - 6 dB 

Power 212 dB 

Spreading 20 dB 

Absorption 105 dB 

Ping Rate Variable, range dependent 

Pulse Width 25 µs 
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Table 6: MBES Settings for R2Sonic Mobilized on M/V JAB 

M/V JAB MBES SETTINGS 

2024 Parameter Value 

Range Variable, depth dependent 

Gain 1 - 6 dB 

Power 212 dB 

Spreading 20 dB 

Absorption 105 dB 

Ping Rate Variable, range dependent 

Pulse Width 25 µs 

 

Incremental adjustments to the range and gain were made during the survey and were 

dependant on water depth, and seabed composition (bottom type). Every effort was made 

to tune the sonar to provide the highest quality of both bathymetric and backscatter data, 

with bathymetry being the primary focus. The R2Sonic 2024 was monitored realtime 

during all MBES acquisition efforts. Raw MBES information including intensity, surface 

sound velocity, time synchronization, and ping rate were displayed and monitored in the 

R2Sonic Sonic Controller Interface during acquisition. 

Prior to survey operations, offsets from the PosMV reference point to the acoustic center 

of the R2Sonic 2024, on both vessels, were determined from the static vessel survey 

performed by Buchannan and Harper Inc. and were verified using a metal hand tape.  

Offsets were entered into the Sensor 1 lever arm of the PosMV. The Sensor 1 navigation 

group (Group 102) was broadcast via Ethernet port 5602 for use in QPS Qinsy. 

Roll stabilization and precise timing were achieved through a combination of outputs 

from the PosMV. The 1PPS pulse from the PosMV is sent via BNC cable to the PPS 

input of the R2Sonic SIM. Additionally, a NMEA ZDA message at 1Hz is transferred 

from a PosMV serial port to the R2Sonic SIM via standard DB9 serial cable. For roll 

stabilization, the TSS1 binary motion string is transferred from the PosMV to the 

R2Sonic via DB9 Serial connection at 200Hz. 

Prior to survey operations, draft reference points were pre-established with punch marks 

on the port and starboard gunnels of each vessel. Draft reference marks were located on 

the port and starboard gunnels as close as possible to the location of the MBES sonar 

when fully deployed. Static draft measurements were determined from the average of 2  

measurements, one at the port draft reference mark and the other at the starboard draft 

reference mark.  

To confirm static draft, bar checks are preformed before the start of data collection on 

both vessels and also approximately midway through the data collection field effort for 

OPR-J357-KR-14. Bar checks were performed at 3, 4 and 5 meter intervals. Results of 
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the bar checks confirmed the draft measurements and showed excellent confidence in the 

MBES systems. Bar check results can be referenced in Appendix II of this report.  

In addition to performing the confidence checks on each separate vessel, as an added 

quality assurance measure, a performance test between the 2 vessels was also performed. 

On DN016 both vessels ran an identical hatched line plan over a known feature in the 

area (sunken bridge span).  Both vessels acquired sound velocity casts independently 

using the AML Base X sound velocity probes assigned to each respective vessel. Data 

were processed through the proposed processing pipeline and comparisons were made 

between the 2 independent datasets. The data show excellent agreement and added 

further confidence to the mobilized survey systems.  

 

Figure 10: Vessel to Vessel Comparison (Survey Lines) 
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Figure 11: Vessel to Vessel Comparison (Difference Surface) 

 

 

 

Figure 12: Vessel to Vessel Comparison (Subset Colored by Vessel) 

B.1.3. Seafloor Imagery (SSS) 

Prior to SSS survey operations, the offset from the PosMV reference point to the 

towpoint sheave on the M/V Jab was determined from the static vessel survey performed 

by Buchannan and Harper Inc. and was verified using a metal hand tape.  The offset was 

entered into the SonarWiz setup utility in order to calculate an accurate towfish layback. 

Chesapeake Technologies, Inc. (CTI) SonarWiz 5 was utilized as the sidescan sonar 

acquisition and processing software for the project. SonarWiz 5 was hosted on an 

acquisition computer separate from the MBES acquisition computer. The Edgetech 4200 

is interfaced with SonarWiz through a series of connections. The 4200 towfish connects 

to the Edgetech 701-DL topside unit through a coaxial cable spool. The 701-DL transfers 

sidescan sonar profiles via Ethernet to the SSS acquisition computer hosting Edgetech 
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Discover software. Edgetech Discover acts as a data pass through to CTI SonarWiz 

where SSS data is collected and stored in XTF format. 

A mark using white electrical tape was made on the tow cable at 10m. During 

deployment and recovery of the towfish, the 10m mark was used to verify the cable 

counter payout reading. The cable counter was calibrated multiple times throughout the 

survey using the 10m payout mark. 

Ship position information was acquired by the PosMV and transferred to CTI SonarWiz 

via serial connection. NMEA position and information strings including GGA, VTG, and 

HDT were output by the PosMV and brought into CTI SonarWiz. The layback 

calculation is performed using the position of the SSS towpoint sheave as the starting 

point. The Edgetech 4200 houses an onboard pressure sensor for depth determination. 

Using the depth determined from the pressure sensor along with the cable out reading 

from the digital cable counter, a layback calculation is performed and sidescan profiles 

are positioned at the towfish. 

Prior to production SSS operations, in order to verify layback calculations, a series of 

calibration/confidence lines were performed. Reciprocal SSS lines were run adjacent to a 

seafloor object. The object was targeted in each separate line and the distance between 

the 2 targets was measured. The targets showed excellent positional agreement, within 

1m.  

During acquisition, the SSS waterfall is displayed on a vertically mounted monitor. The 

SSS operator monitors the SSS waterfall for data quality and object detection. If an object 

is witnessed by the operator, a target is taken using the SonarWiz targeting tool and a 

note is made within the digital field log. Vessel speed was maintained between 5 and 7 

knots to ensure object detection density specifications were met. Cable out payment was 

adjusted throughout survey operations in order to maintain a towfish height or 8% to 20% 

or the SSS range. No extreme SV clines were noted during survey operations to justify 

deviation from the towfish height specification. 

B.1.4. Sound Speed Acquisition 

All sound speed measurements were collected in accordance with specifications set forth 

in the NOS Hydrographic Survey Specifications and Deliverables (2014 Edition). 

B.1.4.1. Sound Speed Profile Acquisition 

Sound speed profiles were collected using AML Base X and AML Minos X SV Profiling 

units. On the M/V Jab, SV profilers were lowered on spectra line using the A-frame 

mounted Pullmaster PL2 hydraulic winch. On the R/V Benthos, SV Profilers were hand 

deployed and lowered. SV profiles were taken immediately prior to daily survey 

operations as well as approximately every 2 hours during survey operations. In addition 

to planning SV casts around a 2 hour time interval, positional variance was considered 

when suspending survey operations to perform an SV cast. At least 1 cast each day was 
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planned in a location where the probe could be lowered to a depth equal to the deepest 

depth surveyed that day. 

Once a cast was completed and the SV profiler was back onboard, data was downloaded 

either through serial or wireless data communications and saved as a CSV on the MBES 

acquisition computer. The CSV was then imported to QPS Qinsy acquisition software for 

use online. Once imported into the QPS Qinsy software, the cast data was additionally 

exported into the Caris HIPS and SIPS .SVP format for use in office processing at a later 

date. In addition to SV vs. depth information, the Caris .SVP exported format included 

date, time, and position (Lat/Lon) of each cast. 

Surface sound speed measured by the Valeport mini SVS located at the sonar head was 

compared in real time against the corresponding SV from the most current cast entered 

into Qinsy. An alarm was set to notify the operator if the difference between the two SV 

readings exceeded 2m/s. If the difference was ever in consistent excess of 2m/s, survey 

operations were suspended and a new velocity cast was performed. 

Sound velocity comparison checks were performed weekly by simultaneously lowering 

the probes next to each other and recording casts. SV casts were compared and logged in 

the weekly SV comparison spreadsheet. The results of the weekly SV comparisons can be 

found in Appendix II of this report. 

B.1.4.2. Surface Sound Speed Acquisition 

Surface sound speed was measured at 1Hz during all MBES operations using the 

Valeport Mini SVS. The Valport Mini SVS is installed using the R2Sonic provided 

mounting bracket and installed just above the face of the MBES receiver. Surface sound 

speed was transmitted at 1Hz to the R2Sonic topside SIM box and subsequently 

transmitted with the MBES data to QPS Qinsy where it was permanently logged in the 

raw XTF files. As mentioned above, surface sound speed was additionally utilized during 

online operations as a QC comparison to sound speed profile data.  

B.2. Data Processing 

B.2.1. Uncertainty Modeling 

Uncertainty values for positioning, sounding, and sound speed equipment were compiled 

and tabulated for each vessel. Values were determined from manufacturer’s 

specified/suggested values and/or calibration methodology/accuracy. Uncertainty values 

were entered into each vessel’s HIPS Vessel File (HVF).   
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Table 7: TPU Values Used in Caris HIPS Processing 

Accuracy Values for Total Propagation Error Computation 

HIPS Vessel File (HVF) 

Vessel R/V BENTHOS  R/V JAB 

Motion Sensor PosMV 320 PosMV 320 

Position System PosMV 320 PosMV 320 

MBES System R2Sonic 2024 R2Sonic 2024 

Gyro - Heading 

Gyro (°) 0.020 0.020 

Heave (m) 0.05 0.05 

Heave % Amplitude 5% 5% 

Roll and Pitch 

Roll (°) 0.020 0.020 

Pitch (°) 0.020 0.020 

Latency 

Timing Trans (s)  0.000 0.000 

Nav Timing (s) 0.010 0.010 

Gyro Timing (s)  0.010 0.010 

Heave Timing (s)  0.010 0.010 

Pitch Timing (s) 0.010 0.010 

Roll Timing (s)  0.010 0.010 

Measurment 

Offset X (m)  0.003 0.003 

Offset Y (m) 0.003 0.003 

Offset Z (m) 0.003 0.003 

Speed 

Vessel Speed (m/s) 0.030 0.030 

Draft and Loading  

Loading (m) 0.001 0.011 

Draft (m)  0.002 0.012 

Delta Draft (m)  0.020 0.020 

Physical Alignment Errors 

Alignment 

MRU align Stdev gyro (1sigma) 0.100 0.100 

MRU align roll/pitch (1sigma) 0.050 0.050 

Total Propagated Uncertainty Computation in CARIS HIPS 

Tide Values R/V BENTHOS  R/V JAB 

Tide Value Measured (m) 0.11 0.11 

Tide Value Zoning (m) 0.00 0.00 

Sounding Speed Values 

Sound Speed Measured (m/s) 4.0 4.0 

Surface Sound Speed (m/s) 2.0 2.0 

B.2.2. HIPS Vessel Files (HVF) 

A HIPS Vessel File (HVF) was created for each vessel. The vessel files contain sensor 

offsets and biases, static and dynamic draft corrections, and uncertainty values to aid in 

Total Propagated Uncertainty (TPU) calculations. The Applanix PosMV on both vessels 
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was configured to output position and motion data at the acoustic center of the MBES 

sensor. This configuration yields an HVF with (0,0,0) offsets for positioning and MBES 

systems. 

B.2.3. Static Draft 

Static draft measurements were taken before and after data collection each day and also 

before any fueling occurred.  

B.2.3.1. M/V Jab Static Draft 

Prior to data collection, punch marks located on the port and starboard gunnels of the 

M/V Jab were surveyed by Buchannan and Harper Inc. Port and starboard draft marks 

were utilized as an elevation reference point for draft measurements. Measurements were 

taken using a carpenter level and a hand held metal tape marked with millimeter 

resolution. Raw tape measurements were input into the draft calculation table of the daily 

field log and the resulting static draft was calculated and logged. 

B.2.3.2. R/V Benthos Static Draft 

Prior to data collection, punch marks located on the port and starboard gunnels of the R/V 

Benthos were surveyed by Buchannan and Harper Inc. Draft marks were painted on the 

port and starboard sides of the R/V Benthos in reference to the port and starboard 

surveyed punch marks. Draft marks were painted in white marine grade paint on a black 

background. Draft measurements were taken by observing water level versus painted 

draft mark while docked in the calm marina environment. Draft marks were input into the 

draft calculation table of the daily field log and the resulting static draft was calculated 

and logged. 

B.2.4. Caris HIPS and SIPS 9.0 

Caris HIPS and SIPS 9.0 were exclusively utilized for MBES processing throughout the 

entire project. Processing steps and procedures are detailed below in figure 14.  

The first part (PART 1 in figure 14) of the processing pipeline consists of a series of 

standard HIPS processing procedures which are completed using the batch processor. In 

order to ensure each process has been completed, detailed line Queries are performed and 

reviewed after the batch process.     

The second part (PART 2 in figure 14) of the HIPS processing pipeline consists of 

detailed review and cleaning of data as well as project specific tasks such as investigating 

assigned charted features or preparing DTON reports for submittal. 

The third part (PART 3 in figure 14) of the HIPS processing pipeline if performed once 

data collection has been completed for an entire H-Cell sheet. Zoned Verified tides are 

applied to the data in Caris HIPS 9.0 and BASE surfaces are recomputed. The least depth 

of each feature in the FFF is updated and the feature is reviewed a final time. BASE 

surfaces are finalized by using the "finalize" option in Caris HIPS 9.0.  



OPR-J357-KR-14 

   DAPR 

May 28, 2015 

 

 

 - 26 - 

 

Figure 13: Caris HIPS Processing Procedures 

B.2.5. Chesapeake Technologies Inc, SonarWiz 5 

Chesapeake Technologies Inc, SonarWiz 5 was exclusively utilized for SSS processing 

throughout the entire project. SSS data from the acquisition vessel were imported into 

CTI SonarWiz 5 in the field office. The SSS processing steps are detailed in figure 15 

below.  
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Figure 14: CTI SonarWiz 5 Processing Procedures 

C. Corrections to Echo Soundings 

C.1. Vessel Offsets 

As mentioned previously, a static vessel survey was performed on both the M/V Jab and 

R/V Benthos prior to data collection. From the data provided in the vessel surveys, 

offsets were computed for sensor locations of the mobilized equipment on the each 

vessel. Offsets were additionally confirmed using a hand tape to ensure no blunders had 

occurred during the static vessel survey. A systems diagram of the M/V Jab can be found 

in Appendix I of this report. 
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Table 8: M/V Jab Vessel Offsets 

M/V JAB Vessel Offsets 

Description X (Bow +) Y (Stbd +) Z (Down +) 

IMU Target (REF Point) 0.000 0.000 0.000 

Primary GPS Antenna 0.664 -1.185 -3.194 

Secondary GPS Antenna 0.672 1.117 -3.170 

SPS461 Beacon/GPS Antenna 0.667 -0.035 -3.198 

R2Sonic 2024 Acoustic Center -0.768 0.053 1.937 

Port Draft Reference Mark -1.055 -2.189 -1.020 

Starboard Draft Reference Mark -1.041 2.172 -1.034 

 

Table 9: R/V Benthos Vessel Offsets 

R/V Benthos Vessel Offsets 

Description X (Bow +) Y (Stbd +) Z (Down +) 

IMU Target (REF Point) 0.000 0.000 0.000 

Primary GPS Antenna 0.839 0.748 -2.947 

Secondary GPS Antenna 0.840 2.750 -2.849 

SPS461 Beacon/GPS Antenna 0.730 2.450 -2.818 

R2Sonic 2024 Acoustic Center 0.334 -0.002 0.599 

Port Draft Reference Mark -0.150 0.111 -0.426 

Starboard Draft Reference Mark -0.148 3.263 -0.341 

C.2. Vessel HVFs 

Caris HIPS Vessel Files (HVF) were created for each vessel. Offsets for sensor locations 

as well as uncertainty values were entered into the HVF. Vessel HVFs were used within 

the Caris HIPS processing pipeline for converting and processing MBES data collected 

by M/V Jab and R/V Benthos. The HVF files are included with the digital data 

deliverable for each survey within OPR-J357-KR-14. 

C.3. System Alignment 

Multibeam patch tests were performed on each vessel prior to commencing data 

collection. A multibeam patch test is performed in order to measure the 

mounting/alignment biases between the MBES sensor and the inertial motion unit (IMU). 

In addition to mounting/alignment biases, a patch test is also performed to determine  

latency between MBES and position sensor data. 

Latency patch tests were performed by running reciprocal survey lines at varying speeds 

over a steep slope. 
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Roll patch tests were performed by running reciprocal survey lines over a flat bottom. 

Pitch patch tests were performed by running reciprocal survey lines at equal speed over a 

steep slope. 

Yaw patch tests were performed by running parallel survey lines over a prominent rock 

outcropping, as well as a deep gouged dragmark. 

Each pair of specific survey lines were analyzed in Caris HIPS 9.0 Calibration Editor. 

Sensor biases were determined and entered into the HVF. Patch test data was analyzed 

independently by 4 hydrographers for crosscheck and also to determine an accurate 

uncertainty value for the mounting/alignment biases. 

All calibration data is included in the digital data deliverable. Determined patch test 

values are detailed below in Table 10. 

Table 10: Vessel Alignment and Timing Biases 

Vessel Alignment and Timing Biases 

Platform DN Latency Pitch Yaw Roll 

M/V Jab 15 0.000 -1.700 -0.300 0.000 

R/V Benthos 15 0.000 0.000 -1.100 -0.370 

C.4. Static Draft 

Caris HIPS HVF files were updated daily with draft values from the digital field log (ref 

B.2.3.2). Draft values were entered into the waterline portion of each HVF prior to 

preliminary data processing. 

C.5. Dynamic Draft 

Dynamic draft tables were developed for each vessel through a post processed kinematic 

method. The PosMV was used to log vessel trajectory data which contains ellipsoid 

heights and vessel speed. A series of reciprocal survey lines were run at incrementally 

increasing survey speeds (0.5 knot increase per line). Each survey line was run for a 

length of 1000 meters to ensure vessel settlement had occurred at each speed. At the end 

of each line, a "float" line was performed. During the float lines, data was collected with 

the engines at idle. The data collected during the float lines were utilized in office 

processing to eliminate changes in measured ellipsoid heights due to tidal influence. 

Once data was collected through the range of possible survey speeds, data were 

transferred to the field and processed in PosPac MMS Post Processing Kinematic 

software package designed for use with Applanix PosMV systems. Data were reduced by 

averaging height values for each line. Tidal influence was accounted for using average 

height calculations from the series of float lines logged during acquisition. A 3rd order 
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polynomial regression was implemented to create the dynamic draft table from the data 

trends.  

Dynamic draft tables for each vessel were entered into their respective Hips Vessel Files 

(HVF) and applied during HIPS processing. 

Dynamic Draft processing reports can be found in Appendix I or this report. The dynamic 

draft tables for each vessel are provided in Table 11  below. 

Table 11: Dynamic Draft Values 

Dynamic Draft Values 

R/V BENTHOS  R/V JAB 

Speed (m/s) Squat (m) Speed (m/s) Squat (m) 

1.672 0.005 1.826 0.005 

1.929 0.014 2.130 0.021 

2.083 0.020 2.418 0.033 

2.212 0.024 2.706 0.045 

2.444 0.031 2.891 0.053 

2.675 0.038 3.110 0.063 

2.752 0.040 3.236 0.070 

2.675 0.038 3.362 0.077 

2.958 0.046 3.542 0.089 

3.190 0.051 3.745 0.104 

3.292 0.054 4.010 0.128 

3.575 0.060 4.175 0.146 

3.678 0.062 4.370 0.171 

3.910 0.066 4.591 0.204 

4.038 0.068   

4.193 0.070   

4.244 0.071   

Uncertainty 0.019 Uncertainty 0.014 

 

C.6. Position and Attitude 

An Applanix POS 320 V5 was mobilized on each vessel as the primary positioning and 

attitude measurement system. Prior to calibration lever arms calculated from the static 

vessel survey performed on January 13th, 2015 were entered into the PosMV 

configuration including primary GPS antenna to reference point (RP), GPS baseline 

(distance between GPS antennae), inertial motion unit to RP, sensor 1 to RP, and center 

of rotation to RP.  

A Geometric Azimuth Measurement System (GAMS) calibration was performed with the 

heading accuracy threshold set to 0.5 degrees. 

PosMV Calibration reports can be found in Appendix III of this report. 



OPR-J357-KR-14 

   DAPR 

May 28, 2015 

 

 

 - 31 - 

C.7. True Heave 

During acquisition, trajectory data was logged by the Applanix PosMV. This recorded 

trajectory data includes delayed heave, or "True Heave". True Heave data is a more 

accurate representation of vessel heave as it filters heave data using a recursive zero 

phase response filter over a 30 second range, rather than a traditional linear heave filter. 

However, unlike traditional heave data, True Heave cannot be incorporated into the 

sounding data in real time and must be applied in post processing. 

True Heave data were applied in Caris HIPS during the batch processing portion of the 

processing pipeline detailed in section B.2.4. 

C.8. Waterlevel Corrections 

In accordance with the Project Instructions, water level data from the Panama City 

Beach, FL tide station (NWLON 8729210) were applied to all project data in order to 

reduce soundings to MLLW navigation datum. Predicted water level data were used 

during preliminary processing data processing. For final data processing efforts, verified 

water level correctors were downloaded from the CO-OPS website and applied in Caris 

HIPS. Time and range ratio corrections were applied to water level data from station 

8729210 during preliminary and final data processing procedures in Caris HIPS.   

C.9. Sound Speed Corrections 

Sound speed profiles collected in the field were applied to the MBES data as part of the 

HIPS batch processing routine. The "Nearest in Distance Within Time" option was 

chosen in order to limit the effects spatial variation in sound speed correctors. Surface 

sound speed was collected at the R2Sonic transducer face and sent via serial connection 

directly to the R2Sonic topside unit in order to facilitate beam steering.  
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APPENDIX I 

VESSEL REPORTS 
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X (kts) m/s meters feet

3.55 1.826 0.008 0.005 0.003 0.008

4.14 2.130 0.011 0.021 -0.010 -0.032

4.70 2.418 0.029 0.033 -0.004 -0.012

5.26 2.706 0.038 0.045 -0.007 -0.022

5.62 2.891 0.045 0.053 -0.008 -0.025

6.05 3.110 0.038 0.063 -0.025 -0.082

6.29 3.236 0.055 0.070 -0.015 -0.050

6.54 3.362 0.083 0.077 0.006 0.020

6.89 3.542 0.096 0.089 0.007 0.024

7.28 3.745 0.086 0.104 -0.018 -0.059

7.80 4.010 0.098 0.128 -0.031 -0.100

8.12 4.175 0.121 0.146 -0.026 -0.084

8.50 4.370 0.134 0.171 -0.037 -0.121

8.93 4.591 0.188 0.204 -0.016 -0.053

Standard Deviation => 0.014 0.045

eTrac Inc.

637 Lindaro St.

OPR-J357-KR-14 Suite 100

M/V JAB  Dynamic Draft REPORT San Rafael, CA 94901

888-410-3890

JAB
Speed

Y - Draft from Survey
Speed GPS Height -
Floating GPS Height Polynomial (3rd order)

Residual



X (kts) m/s meters feet

3.25 1.672 0.01 0.005 0.005 0.018

3.75 1.929 0.002 0.014 -0.012 -0.04

4.05 2.083 0.035 0.02 0.015 0.05

4.3 2.212 0.024 0.024 0 0

4.75 2.444 0.009 0.031 -0.023 -0.074

5.2 2.675 0.039 0.038 0.001 0.004

5.35 2.752 0.055 0.04 0.015 0.05

5.2 2.675 0.043 0.038 0.005 0.017

5.75 2.958 0.047 0.046 0.002 0.005

6.2 3.19 0.054 0.051 0.003 0.011

6.4 3.292 0.058 0.054 0.004 0.014

6.95 3.575 0.065 0.06 0.005 0.018

7.15 3.678 0.054 0.062 -0.008 -0.025

7.6 3.91 0.064 0.066 -0.002 -0.007

7.85 4.038 0.063 0.068 -0.005 -0.016

8.15 4.193 0.078 0.07 0.008 0.025

8.25 4.244 0.076 0.071 0.004 0.014

Standard Deviation => 0.019 0.061

eTrac Inc.

637 Lindaro St.

OPR-J357-KR-14 Suite 100

R/V Benthos Dynamic Draft REPORT San Rafael, CA 94901

888-410-3890

BENTHOS
Speed

Y - Draft from Survey
Speed GPS Height -
Floating GPS Height Polynomial (3rd order)

Residual



 

 

 

 

 

 

 

 

 

Layback Calibration 

 

A single towpoint location was utilized for the entirety of the SSS data collected. The 

stern center A-Frame towpoint was used as the single towpoint location. A Hydrographic 

Survey Products, Smart Sensor V3 was used in combination with a Cambell Specialty 

CO Sheave towblock. Tape marks were located on the cable at 5 meter increments in 

order to calibrate and QC cable out measurements throughout the SSS survey acquisition 

effort. Layback was calculated in CTI SonarWiz with variables including towfish depth, 

cable out measurement, and the towpoint offset (measurement from vessel RP to 

towpoint). Layback was recorded in XTF files as well as frequently logged in vessel field 

logs. 



 

 

 

 

 

 

 

 

APPENDIX II 

ECHOSOUNDER REPORTS 

 



Week of DN Line Name Bar Depth (m) Draft (m)
SV at MBES
Head (m/s) MBES Depth (m) Difference

1/11/2014 16 2015JA0161716_4m 4 1.528 1508 4.04 0.04

1/11/2014 16 2015JA0161722_3m 3 1.528 1508 3.03 0.03

1/11/2014 16 2015JA0161727_5m 5 1.528 1508 5 0

2/1/2015 38 2015JA0381248_3m 3 1.547 1485 3.05 0.05

2/1/2015 38 2015JA0381254_4m 4 1.547 1485 4.01 0.01

2/1/2015 38 2015JA0381248_3m 5 1.547 1485 4.99 -0.01

Mean 0.02

Std Dev 0.02

eTrac Inc.
637 Lindaro St., Suite 100

OPR-J357-KR-14 Approaches to Panama City San Rafael, CA 94901

R/V Jab Bar Checks 888-410-3890

Comments

HP USER
Image



Week of DN Line Name Bar Depth (m) Draft (m)
SV at MBES
Head (m/s) MBES Depth (m) Difference

1/11/2014 16 2015BE0161743_5m 5 0.94 1510 5.01 0.01

1/11/2014 16 2015BE0161747_4m 4 0.94 1510 4.03 0.03

1/11/2014 16 2015BE0161748_3m 3 0.94 1510 3.03 0.03

2/1/2015 38 2015BE0381408_3m 3 0.94 1485 3.02 0.02

2/1/2015 38 2015BE0381417_4m 4 0.94 1485 4.01 0.01

2/1/2015 38 2015BE0381420_5m 5 0.94 1485 5.08 0.08

Mean 0.03

Std Dev 0.03

eTrac Inc.
637 Lindaro St., Suite 100

OPR-J357-KR-14 Approaches to Panama City San Rafael, CA 94901

R/V Benthos Bar Checks 888-410-3890

Comments

Last Bar check of day between boats, line may have stretched.

HP USER
Image



Week of DN Probe 1 Name Probe 2 Name Probe 1 Average SVP Probe 2 Average SVP Difference

1/12/2015 016 Jab AML Base X Benthos AML Base X 1511.74 1511.81 -0.07

1/19/2015 024 Jab AML Base X Benthos AML Base X 1496.1 1496.901 -0.801

1/26/2015 030 Jab AML Base X Benthos AML Base X 1499.453 1499.28 0.173

2/2/2015 037 Jab AML Base X Benthos AML Base X 1494.16 1494.19 -0.03

2/9/2015 040 Jab AML Base X Benthos AML Base X 1502.4 1502.4 0

QC 040 Jab Valeport Benthos Valeport 1502.7 1502.8 -0.1

2/16/2015 049 Jab Valeport Benthos Valeport 1494.8 1494.7 0.1

2/23/2015 057 Jab AML Base X Jab Minos 1490.2 1490.3 -0.1

3/2/2015 0

3/9/2015 0

3/16/2015 0

3/23/2015 0

eTrac Inc.
637 Lindaro St., Suite 100

OPR-J357-KR-14 Approaches to Panama City San Rafael, CA 94901

Weekly SVP Comparison 888-410-3890

Comments

Probes were compared at a depth of 0.85 meters.

Probes were compared at a depth of 0.85 meters.

Minos (secondary probe) on Jab: 1502.4

Probes were compared at a depth of 0.80 meters.

Final SV compare before Benthos demob

Final SV compare before Jab demob

HP USER
Image



 

 

 

 

 

 

 

 

APPENDIX III 

POSITIONING AND ATTITUDE SYSTEM REPORTS 



Vessel:
Date:
Personnel:

PCS Serial #
IP Address:

Location:
Deg Min Sec

Lat: 30 8 8.7816
Long: -85 43 46.9557

Frequency:

Deg Min Sec

Lat:
Long:

eTrac Inc.
637 Lindaro St.

OPR-J357-KR-14 Suite 100

MV JAB POS MV CALIBRATION REPORT San Rafael, CA 94901
All values in meters, time in UTC, julian day 888-410-3890

SYSTEM INFORMATION

MV JAB POSView Version MV-POSView Version 8.01
1/15/2015 POS Version POSMV 320 V5
D. Neff, T. Intaphan

GPS Receivers
2292 Primary Reciever Trimble BD960
129.100.1.231 Secondary Receiver Trimble BD960

CALIBRATION AREA

St. Andrew's Bay, FL Approximate Position:

GPS Corrections

DGPS Beacon Station: 25 RTK/VRS Station: CMRP_NEAR (PMCB)
295 Correction Type: CMRP

Coordinates:

Ellips. Height:
Satellite Constellation
Primary GPS (Port Antenna)



HDOP:
VDOP

PDOP:

Notes:

Settings

2.302 0
0.5 0

0 0

Notes:

Start Time: UTC x

End Time: UTC x

Insert screen grab of Pri.GPS Skyplot

0.655
1.108

Satellites in Use: 16

Check skyplot of Secondary

POS MV CONFIGURATION

GAMS Parameter Setup
User Entries, Pre-Calibration Baseline Vector

Two Antenna Separation (m) X Component (m)
Heading Calibration Threshold Y Component (m)
Heading Corrections Z Component (m)

POS MV CALIBRATION

Calibration Procedure
16:23:00 Mark "x" here when start

16:40:00 Mark "x" here when end

Heading accuracy achieved for calibration:

Calibration Results
GAMS Parameter Setup

POS MV Post Calibration Values Baseline Vector



2.302 0.014
0.5 2.302

0 -0.006

Notes:

Filename:

Two Antenna Separation (m) X Component (m)
Heading Calibration Threshold Y Component (m)
Heading Corrections Z Component (m)

GAMS Status Online? YES
Save Settings? YES

Save POS Settings
NOAA_150114_JAB

GENERAL GUIDANCE
The POS MV uses a  Right-Hand Orthogonal System



Frames of Reference

Tate-Bryant Rotation Sequence



SETTINGS
Insert screen-grabs here

Input / Output Ports



Installation



User Accuracy



GPS Reciever Configuration







Vessel:
Date:
Personnel:

PCS Serial #
IP Address:

Location:
Deg Min Sec

Lat: 30 8 6
Long: -85 43 50

Frequency:

Deg Min Sec

Lat:
Long:

eTrac Inc.
637 Lindaro St.

OPR-J357-KR-14 Suite 100

RV BENTHOS POS MV CALIBRATION REPORT San Rafael, CA 94901
All values in meters, time in UTC, julian day 888-410-3890

SYSTEM INFORMATION

RV Benthos POSView Version MV-POSView Version 8.01
1/15/2015 POS Version POSMV 320 V5
Bernstein

GPS Receivers
6619 Primary Reciever Trimble BD960
192.168.53.100 Secondary Receiver Trimble BD960

CALIBRATION AREA

St. Andrew's Bay, FL Approximate Position:

GPS Corrections

DGPS Beacon Station: 25 RTK/VRS Station: CMRP_NEAR (PMCB)
295 Correction Type: CMRP

Coordinates:

Ellips. Height:
Satellite Constellation
Primary GPS (Port Antenna)



HDOP:
VDOP

PDOP:

Notes:

Settings

2.000 0.00
0.500 0.00
0.000 0.00

Notes:

Start Time: UTC x

End Time: UTC x

Insert screen grab of Pri.GPS Skyplot

1.147
2.104

Satellites in Use: 16

Check skyplot of Secondary

POS MV CONFIGURATION

GAMS Parameter Setup
User Entries, Pre-Calibration Baseline Vector

Two Antenna Separation (m) X Component (m)
Heading Calibration Threshold Y Component (m)
Heading Corrections Z Component (m)

POS MV CALIBRATION

Calibration Proceedure
16:27:50 Mark "x" here when start

16:31:08 Mark "x" here when end

Heading accuracy achieved for calibration:

Calibration Results
GAMS Parameter Setup

POS MV Post Calibration Values Baseline Vector



2.000 0.000
0.500 2.000
0.000 0.032

Notes:

Filename:

Two Antenna Separation (m) X Component (m)
Heading Calibration Threshold Y Component (m)
Heading Corrections Z Component (m)

GAMS Status Online? Y
Save Settings? Y

Save POS Settings
Benthos_POS_011515_R2S2024_M

GENERAL GUIDANCE
The POS MV uses a  Right-Hand Orthogonal System



Frames of Reference

Tate-Bryant Rotation Sequence



SETTINGS
Insert screen-grabs here

Input / Output Ports



Installation



User Accuracy



GPS Reciever Configuration







Week of DN Time Positioning System Latitude Longitude X Y

Applanix POSMV 320 30 8 43.18 85 43 41.891 622478.14 3335571.69

Trimble SPS 461 30 8 43.199 85 43 41.916 622477.47 3335572.27

Difference 0.68 -0.58

Applanix POSMV 320 30 8 43.197 85 43 41.894 622478.06 3335572.21

Trimble SPS 461 30 8 43.192 85 43 41.932 622477.04 3335572.05

Difference 1.02 0.17

Applanix POSMV 320 30 8 43.1732 85 43 41.9116 622477.59 3335571.47

Trimble SPS 461 30 8 43.20128 85 43 41.91346 622477.54 3335572.34

Difference 0.06 -0.86

Applanix POSMV 320 30 8 43.1956 85 43 41.9187 622477.40 3335572.16

Trimble SPS 461 30 8 43.20461 85 43 41.90587 622477.74 3335572.44

Difference -0.34 -0.28

Applanix POSMV 320 30 8 43.1899 85 43 41.9657 622476.14 3335571.97

Trimble SPS 461 30 8 43.20408 85 43 41.92242 622477.29 3335572.42

Difference -1.15 -0.45

Applanix POSMV 320 30 8 37.9147 85 43 40.2126 622524.86 3335410.10

Trimble SPS 461 30 8 37.8733 85 43 40.2013 622525.17 3335408.83

Difference -0.32 1.27

Applanix POSMV 320 30 8 43.4998 85 43 38.1056 622579.31 3335582.66

Trimble SPS 461 30 8 43.48355 85 43 38.12815 622578.72 3335582.16

Difference 0.60 0.51

eTrac Inc.
637 Lindaro St., Suite 100

OPR-J357-KR-14 Approaches to Panama City San Rafael, CA 94901

M/V Jab Weekly Position Confidence Check 888-410-3890

Geographic UTM Zone 16

Comments

1/12/2015 12 16:07

1/19/2015 19 15:35

1/26/2015 26 23:55

2/2/2015 33 0:37

2/9/2015 40 0:53

2/16/2015 47 23:23

2/23/2015 54 15:55 The Jab is moored at the end of
the dock during the position
check.

HP USER
Image



Week of DN Time Positioning System Latitude Longitude X Y

Applanix POSMV 320 30 8 43.1768 85 43 42.1020 622472.50 3335571.53

Trimble SPS 461 30 8 43.2035 85 43 42.1072 622472.35 3335572.35

Difference 0.15 -0.82

Applanix POSMV 320 30 08 43.1955 85 43 42.0860 622472.92 3335572.11

Trimble SPS 461 30 08 43.2100 85 43 42.0978 622472.60 3335572.55

Difference 0.33 -0.44

Applanix POSMV 320 30 08 43.2035 85 43 42.1038 622472.44 3335572.35

Trimble SPS 461 30 08 43.2130 85 43 42.1138 622472.17 3335572.64

Difference 0.27 -0.29

Applanix POSMV 320 30 08 43.1880 85 43 42.0543 622473.77 3335571.89

Trimble SPS 461 30 08 43.2051 85 43 42.0713 622473.31 3335572.41

Difference 0.46 -0.52

Applanix POSMV 320 30 08 43.2051 85 43 42.0713 622472.89 3335572.00

Trimble SPS 461 30 08 43.1931 85 43 42.1032 622472.46 3335572.03

Difference 0.43 -0.03

Applanix POSMV 320 30 08 43.1958 85 43 42.0871 622472.89 3335572.12

Trimble SPS 461 30 08 43.1999 85 43 42.1072 622472.35 3335572.24

Difference 0.54 -0.12

eTrac Inc.
637 Lindaro St., Suite 100

OPR-J357-KR-14 Approaches to Panama City San Rafael, CA 94901

M/V Benthos Weekly Position Confidence Check 888-410-3890

Geographic UTM Zone 16

Comments

1/12/2015 16 16:00

1/19/2015 19 15:30

1/26/2015 26 23:52

2/7/2015 37 23:58

2/14/2015 44 0:41

2/17/2015 48 22:43

HP USER
Image



 

 

 

 

 

 

 

 

APPENDIX IV 

SOUND SPEED SENSOR REPORTS 











 

AML Oceanographic 
2071 Malaview Avenue, Sidney B.C.   V8L 5X6   CANADA 

T: +1‐250‐656‐0771   F: +1‐250‐655‐3655   Email: service@AMLoceanographic.com 

Certificate of Calibration 

 
Customer:       

Asset Serial Number:     

Asset Product Type:       

Calibration Type:   

Calibration Range:   

Calibration RMS Error:   

Calibration ID:     

Installed On:     

 

 

Coefficient A:   

Coefficient B:   

Coefficient C:   

Coefficient D:   

Coefficient E:   

Coefficient F:   

Coefficient G: 

Coefficient H:   

Coefficient I:   

Coefficient J:   

Coefficient K:   

Coefficient L:   

Coefficient M:   

Coefficient N:   

 

 
Calibration Date (dd/mm/yyyy):    

Certified By:   

 
Robert Haydock 

President, AML Oceanographic 
AML Oceanographic certifies that the asset described above has been calibrated or recalibrated with equipment referenced to 
traceable standards.  Please note that XchangeTM sensor‐heads may be installed on assets other than the one listed above; this 
calibration certificate will still be valid when used on other such assets.  If this instrument or sensor has been recalibrated, 
please be sure to update your records.  Please also ensure that you update the instrument’s coefficient values in any post‐
processing software that you use, if necessary.   Older generation instruments may require configuration files, which are 
available for download at our Customer Centre at www.AMLoceanographic.com/support 

Geodynamics LLC

204291

SV•Xchange™ Calibrated Sensor

Sound Velocity

1375 to 1625 m/s

.005

204291 000000 000000 161014 131553

025101

1.477892E-7

0.000000E+0

0.000000E+0

16/10/2014

1.948672E-7

0.000000E+0

0.000000E+0

0.000000E+0

0.000000E+0

0.000000E+0

0.000000E+0

-6.775372E-8

1.949177E-7

-1.920841E-5

1.956832E-7
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