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APPENDIX 2-C 

BASE STATION OPUS REPORTS



Base Station: Fat Alberts 
Preliminary

Looking South 

NAD83(NSRS 2007)
(EPOCH:2002.0000)

Latitude (N):   61° 08’ 57.47758”
Longitude (W):  151° 03’ 55.74864" 
Ellipsoid Ht: 36.924m
Orthometric Ht:          32.131m 
GEOID Model: GEOID06 

NAD83(NSRS 2007) Alaska Zone 4  

Northing:  2613517.204 USft

Easting:  1452187.184 USft

NAD83(NSRS 2007) UTM zone 5  

Northing:   6780957.067m

Easting:   604127.814m

Google Earth Imagery–Beluga Area USGS Map 

Base station from below 

Close-up of Location 

The coordinates are relative to the Antenna Reference Point (ARP). The coordinates were computed 
with OPUS Projects software using 24 hours of GPS data (no GLONASS). 



Base Station: Integrity Roof 
Preliminary 

Looking South 

NAD83(NSRS 2007)
(EPOCH:2002.0000) 

Latitude (N):   60° 31’ 15.25649”  
Longitude (W):  151° 15’ 28.51201" 
Ellipsoid Ht: 22.911m 
Orthometric Ht:          17.566m 
GEOID Model: GEOID06 

NAD83(NSRS 2007) Alaska Zone 4  

Northing:  2384449.90USft

Easting:  1413790.49USft     

NAD83(NSRS 2007) UTM zone 5  

Northing:  6710691.187m

Easting:    595629.997m    

Google Earth Imagery –Kenai Overview 

Base station from below 

Face View—Close-up of Location 

The coordinates are relative to the Antenna Reference Point (ARP). The coordinates were computed 
with OPUS Projects software using 24 hours of GPS data (no GLONASS). 



APPENDIX 2-D 

BOTTOM  SAMPLE DESCRIPTIONS



SEA BED SAMPLE 
Sample Descriptions 

Sample
Number

Northing 
Easting
(ft.)

Water 
Depth (ft.)
at Time of 
Acquisition

Date  
Acquired 
(Local 
Date)

Rough 
Estimation 
of Sample 
Volume 
(gal)

Description

 BOTTOM SAMPLE LOG



SEA BED SAMPLE 
Sample Descriptions 

*Coordinate Geodesy: NAD83AK4ft



Alaska LNG 
Proj. No. 23-00007123 

R/V Westerly

SAMPLE NUMBER: TM01_02A 

5 10 

Centimeters 

 BOTTOM SAMPLE LOG



Alaska LNG 
Proj. No. 23-00007123 

R/V Westerly

SAMPLE NUMBER: TM02_01A 

5 10 

Centimeters 

 BOTTOM SAMPLE LOG



Alaska LNG 
Proj. No. 23-00007123 

R/V Westerly

SAMPLE NUMBER: TM02_02A 

5 10 

Centimeters 

 BOTTOM SAMPLE LOG



Alaska LNG 
Proj. No. 23-00007123 

R/V Westerly

SAMPLE NUMBER: TM02-03A 

5 10 

Centimeters 

 BOTTOM SAMPLE LOG



Alaska LNG
Proj. No. 23 00007123

Vessel: R/V Westerly  Date: 06/16/2015  Time (UTC): 17:08  Water Depth: 33.4m

Northing: 6726555.06m, Easting: 587299.96m.  (UTM, Zone 5N) 

SAMPLE NUMBER: TM03-01

Centimeters

5 10

 BOTTOM SAMPLE LOG



Alaska LNG
Proj. No. 23 00007123

Vessel: R/V Westerly  Date: 06/16/2015  Time (UTC): 17:20  Water Depth: 33.9m

Northing: 6726620.60m, Easting: 587300.11m  (UTM, Zone 5N) 

SAMPLE NUMBER: TM03-01b

Centimeters

5 10

 BOTTOM SAMPLE LOG



Alaska LNG
Proj. No. 23 00007123

Vessel: R/V Westerly  Date: 06/16/2015  Time (UTC): 19:46  Water Depth: 22.7m

Northing: 6720373.72m, Easting: 588212.61m.  (UTM, Zone 5N) 

SAMPLE NUMBER: TM03-02

Centimeters

5 10

 BOTTOM SAMPLE LOG



Alaska LNG 
Proj. No. 23-00007123 

R/V Westerly

SAMPLE NUMBER: TM34_04A 

5 10 

Centimeters 

 BOTTOM SAMPLE LOG



Alaska LNG 
Proj. No. 23-00007123 

R/V Westerly

SAMPLE NUMBER: D1SS01-34-01A 

5 10 

Centimeters 

 BOTTOM SAMPLE LOG



Alaska LNG 
Proj. No. 23-00007123 

R/V Westerly  

SAMPLE NUMBER: D2SS01-34-01B 

5 10 

Centimeters 

 BOTTOM SAMPLE LOG



Alaska LNG 
Proj. No. 23-00007123 

R/V Westerly

SAMPLE NUMBER: D3SS01-38-01B 

5 10 

Centimeters 

 BOTTOM SAMPLE LOG



Alaska LNG 
Proj. No. 23-00007123 

R/V Westerly

SAMPLE NUMBER: D4SS01-06-01A 

5 10 

Centimeters 

 BOTTOM SAMPLE LOG



Alaska LNG 
Proj. No. 23-00007123 

R/V Westerly

SAMPLE NUMBER: D5ISS01-10-01B 

5 10 

Centimeters 

 BOTTOM SAMPLE LOG



APPENDIX 2-E 

EQUIPMENT SPECIFICATIONS 
EQUIPMENT DESCRIPTIONS 



Specifications and Equipment 
Year Built 2011 
GRT NRT 
Call Sign WDF7918 
Hull Number US-IAR38CATK011 
Hailing Port: Gulfport, MS 
Length Overall 50’ 
Width 15.5’ 
Depth 1.5’ 
Top Speed 32 Knots, Cruising 25 Knots 

Machinery 
Main Engines: 2 Cummins QSC 8.3 Diesel Engines, 500 HP Each 
ZF 305 Gears 
Hamilton 322 Jet Propulsion Units 
 Onan 9KW Marine Diesel Generator Set 



Navigation
Garmin GPSmap 5212, Fully integrated GPS, Chartplotter, Radar, and Depth Sounder. It is also 
XM Capable With full Nexrad Weather Radar Overlay and Predicted Tides  
Simrad AP 28 Autopilot 
2 Icom IC-M504 Marine VHF Radios 
Spotlight
Tankage
580 gallons Diesel 
30 gallons Fresh Water 
20 gallon Holding Tank 

Survey Equipment
22”x39” Moon Pool with Hydraulic Gantry 
Aluminum Hydraulic Spool Winch with Slip Ring and 200’ of Armored Data Cable 
Hydraulic A-Frame with Pullmaster PL-2 Planetary Winch 
Hull Mounted Odom 200 KHz Single Beam Transducer 
Shock Mounted Computer Rack 
Air Conditioned Survey Acquisition Station  

Safety Equipment
EPIRB
6 Coast Guard Approved Type 2 Life Preservers 
2 Fire Extinguishers 
Life Sling 
Flares
First Aid Kit 

Galley
2 Burner Stove Top 
Microwave 
Refrigerator



SPECIFICATIONS

ROBUST POSITION AND ORIENTATION SOLUTIONS FOR MARINE MAPPING

PERFORMANCE SUMMARY - POS MV Accuracy 

POS MV 320 DGPS RTK GPS Outage

Position 0.5 - 2 m1 0.02 - 0.10 m1 <2.5 m for 30 s outages, <6 m for 60 s outages

Roll & Pitch 0.020° 0.010° 0.020°

True Heading 0.020° with 2 m baseline
0.010° with 4 m baseline

- Drift less than 1° per hour (negligible for outages <60 s)

Heave 5 cm or 5%2 5 cm or 5%2 5 cm or 5%2

POS MV WaveMaster DGPS RTK GPS Outage

Position 0.5 - 2 m1 0.02 - 0.10 m1 <3 m for 30 s outages, <10 m for 60 s outages

Roll & Pitch 0.030° 0.020° 0.040°

True Heading 0.030° with 2 m baseline - Drift less than 2° per hour

Heave 5 cm or 5%2 5 cm or 5%2 5 cm or 5%2

POS MV Elite DGPS RTK GPS Outage

Position 0.5 - 2 m1 0.02 - 0.10 m1 <1.5 m for 60 s outages DGPS, <0.5 m for 60 s outage RTK

Roll & Pitch 0.005° 0.005° 0.005°

True Heading 0.025° 0.025° Drift less than 0.1° per hour (negligible for outages <60 s)

Heave 3.5 cm or 3.5%2 3.5 cm or 3.5%2 3.5 cm or 3.5%2

1 One Sigma, depending on quality of differential corrections 
2 Whichever is greater, for periods of 20 seconds or less

Applanix Position and Orientation Systems for Marine Vessels (POS MV) are engineered to support water science data collection 
operations, particularly those where accurate, uninterrupted, and robust solutions are needed for direct georeferencing and mapping. 
Professionals involved in surf zone and coastal area mapping, harbor lane surveys, environmental assessments, channel inspection and 
dredging assessment, offshore resource exploration, erosion mapping, maritime and coastal waterway infrastructure inventory mapping 
depend on POS MV solutions.

Employing state-of-the-art high precision gyros which are tightly coupled to supporting GPS, the POS MV provides continuous and 
accurate position and orientation data logging for vessel and sensor guidance. Reliable POS MV output is produced in severe sea 
conditions, during periods of blocked or intermittent GPS, in areas where GPS reception is compromised by multipath effects, or at 
times when position drift must be reduced and faster signal reacquisition is essential.

POS MV delivers a full six degree-of-freedom position and orientation solution measuring location, velocity, attitude, and heave plus 
acceleration and angular rate vectors. Applanix marine solutions are able to affix position and orientation data accurately under 
the most demanding conditions, regardless of vessel dynamics, 200 times each second, making direct georeferencing and motion 
compensation for maritime remote sensing operations a productive and practical option.



SYSTEM SPECIFICATIONS 

COMPONENT DIMENSIONS WEIGHT TEMPERATURE HUMIDITY POWER

PCS-1 L = 432mm, W = 89mm, H = 356mm 5 lb 0 ºC to +55 ºC 10 - 80% RH 110/230 Vac, 50/60 Hz, auto-switching 80 W

PCS-2 L = 281mm, W = 165mm, H = 90mm 3 lb -20 ºC to +60 ºC 5 - 90% RH 24 Vdc, 50 W (peak)

HOUSING AND ADAPTOR PLATES

COMPONENT DIMENSIONS IP RATING

Waterproof Housing L = 209mm, H = 181mm IP68

Adaptor Plate L = 135mm, W = 142mm, H = 19mm IP68

INERTIAL MEASUREMENT UNIT (IMU)

TYPE DIMENSIONS WEIGHT TEMPERATURE ORIGIN

IMU-1 L = 165mm, W = 162mm, H = 162mm 4.5 lb -40 ºC to +70 ºC US

IMU-2 L = 204mm, W = 204mm, H = 168mm 3.5 lb -40 ºC to +60 ºC US

IMU-3 L = 160mm, W = 160mm, H = 102mm 3.6 lb -40 ºC to +60 ºC US

GLOBAL NAVIGATION SATELLITE SYSTEM (GNSS)

COMPONENT DIMENSIONS WEIGHT TEMPERATURE HUMIDITY

PS Antenna L = 187mm, W = 53mm 0.5 lb -40 ºC to +70 ºC 0-100% RH

1. ETHERNET INPUT OUTPUT 
Ethernet (100 base-T)
Parameters Time tag, status, position, attitude, heave,  

velocity, track and speed, dynamics, performance  
metrics, raw IMU data, raw GPS data.

Display Port Low rate (1 Hz) UDP protocol output
Control Port TCP/IP input for system commands
Primary Port Real-time (up to 200 Hz) UDP protocol output
Secondary Port Buffered TCP/IP protocol output for data logging

to external device

2. SERIAL RS232 INPUT OUTPUT
5 COM Ports User assignable to: NMEA output (0-5), Binary

output (0-5), Auxiliary GPS input (0-2), Base GPS
correction input (0-2)

3. NMEA ASCII OUTPUT 
Parameters NMEA Standard ASCII messages:

Position ($INGGA), Heading ($INHDT), Track
and Speed ($INVTG), Statistics ($INGST), Attitude  
($PASHR, $PRDID), Time and Date ($INZDA,  
$UTC).

Rate Up to 50 Hz (user selectable)
Configuration Output selections and rate individually  

configurable on each assigned com port.

4. HIGH RATE ATTITUDE OUTPUT
Parameters User selectable binary messages: attitude,  

heading, speed.
Rate Up to 100 Hz (user selectable)
Configuration Output selections and rate individually  

configurable on each assigned com port.

5. AUXILIARY GPS INPUTS
Parameter NMEA Standard ASCII messages: $GPGGA,  

$GPGST, $GPGSA, $GPGSV.  
Uses Aux input with best quality. 

Rate 1 Hz

6. BASE GPS CORRECTION INPUTS
Parameter RTCM 1, 9, 18, 19, CMR and CMR+ input  

formats accepted. Combined with raw GPS
observables in tightly-coupled navigation solution.

Rate 1 Hz

6. DIGITAL I/O
1PPS 1 pulse-per-second Time Sync output, normally  

high, active low pulse 
Event Input (2) Time mark of external events.  TTL pulses >  

1 msec width, rising or falling edge, max rate 200 Hz.

7. USER SUPPLIED EQUIPMENT
- PC for POS Controller (Required for configuration):  
  Pentium 90 processor (minimum), 16 MB RAM, 1 MB free disk space,
  Ethernet adapter (RJ45 100 base T), Windows 98/2000/NT/XP
- PC for POSPac Post-processing Software: Pentium III 800Mhz or
  equivalent (minimum), 256 MB RAM, 400 MB free disk space, USB Port
  (For Security Key), Windows 2000/XP

Headquarters: 85 Leek Crescent Richmond Hill, ON Canada L4B 3B3  T 905.709.4600  F 905.709.6027
UK: Forester’s House, Old Racecourse  Oswestry UK  SY10 7PW  T 44 1691 659359  F 44 1691 659299
Texas: 17461 Village Green Drive, Houston TX USA 77040  T 713.896.9900   F 713.896.9919

www.applanix.com

2008, Applanix, A Trimble Company.  All rights reserved.  Applanix and the Applanix logo are trademarks of Applanix Corporation registered in the Canadian Patent and Trademark Office and other countries.  
POS MV and POSPac are registered trademarks of Applanix Corporation.  All other trademarks are the property of their respective owners.
Date of Issue:  November, 2008; Information subject to change without notice.  



The iXBlue fourth-generation pre-calibrated GAPS combines high performance ultra-short baseline (USBL) and a fiber-
optic inertial navigation system (INS) in the same housing to provide accurate position of any subsea object, in diverse 
and challenging environments. Its performance ranges from extremely shallow water to deep sea. Its compact and all-
in-one design allows both portable and permanent installations. One of GAPS key new features is support of dynamic 
positioning (DP).

FEATURES

• Integrates USBL, high-grade INS, real-time positioning
and GPS

• Position accuracy: 0.06% x slant range

• Advanced signal processing and 3D acoustic antenna
for range and accuracy performance

• Powerful dynamic positioning (DP) mode (L/USBL/INS)

BENEFITS

• Cost- and time-saving deployment: flexible, portable,
pre-calibrated, rapid, and simple

• Robust performance in very shallow water (10 m depth)
to long range (> 4000 m depth)

• Deployment options, from surface buoy, side pole, moon
pool or hull mounted

• Universal utilization

Gaps
Fourth-generation usbl acoustic positioning system

APPLICATIONS • Offshore, AUV and ROV navigation • Underwater survey and inspection • Drilling

• Dynamic positioning (DP) • Structure placement • Pipeline and cable deployment

• Diver tracking • Seismic • Ocean science • Defense • Renewable energy industries

G



Specifications subject to change without notice.

GAPS
technical specifications

performance

Subsea positioning
Position accuracy (CEP50) 0.06 % of the slant range (1) 
Nominal  range 4 000 m (2)  
Antenna coverage 200 deg hemispherical

Surface positioning
Heading accuracy 0.01 deg x secant latitude

Roll / pitch accuracy 0.01 deg

operating / environment / mechanical
Power supply / consumption 24 – 36 VDC or 110 – 230 VAC / 50 W

Weight in air / water 15 kg / -7 kg (positive buoyancy)

Dimensions (Ø x H) 295 mm x 638 mm

Array depth rating 20 m (100 m survival)

Operating / storage temperature -5°C to 35°C / -40°C to 70°C

interfaces
Control command Standard iXBlue web-based user interface

Input / output Quad RS232 / RS422 / Ethernet 

Trigger I/O pulse port and PPS / Sync ports 
Protocols Library of NMEA protocols (standard telegrams for all DPs)

1 signal to noise ratio > 40 dB, in vertical conditions

2 noise level < 65 dB / √Hz @ 1 m ref μPa 

2
0

1
4

-0
2

-P
S

-G
A

P
S

www.ixblue.com • EMEA: +33 1 30 08 88 88 • AMERICAS: +1 888 600 7573 • APAC: +65 6747 4912

compatible transponders and sensors
iXBlue mini transponders OCEANO MT8 x 2, OCEANO MT9 x 2, OCEANO MTA x 2

iXBlue midi transponders OCEANO ETA62 and releasable OCEANO RTA62

Third party wide band transponders Optional

iXBlue inertial-acoustic solution integration PHINS, ROVINS, RAMSES



Pioneers of Wideband 
High Resolution 
Multibeam Systems

www.R2sonic.com



R2Sonic was founded in February 2006 by three veteran underwater 

acoustical engineers; Jens R. Steenstrup, Mark Chun and Kirk Hobart; 

with the mission to utilize their experience to bring high quality, 

leading edge underwater acoustic products to the private and public 

sectors, with focus on customer needs.

R2Sonic founders and personnel bring over 30 years of market driven 

quality engineering design and manufacturing experience, utilizing 

“best practice” design and manufacturing process.

R2Sonic brings pioneering values to the industry. With the launch of 

the innovative Sonic 2026, 2024, 2022 and 2020 Broadband / Wideband 

Multibeam Systems, R2Sonic has redefined the Multibeam market 

with unparalleled performance with unique system features and 

application growth capabilities.

Company Profile

Facilities

The R2Sonic Headquarters are conveniently located 10 minutes from 

Austin city center, 10 minutes from Lake Travis and 15 minutes 

from the International airport, in the high technology corridor.  

The facilities are well equipped with modern instrumentation and 

software tools necessary for the efficient modeling, development 

and test of underwater acoustical equipment.



The Sonic Broadband / Wideband Multibeam Echo Sounders represent the latest in 

advanced underwater acoustic technology.

The Sonic Broadband / Wideband Multibeam Echo Sounders are the world’s first true 

wideband high resolution shallow water multibeam echo sounders. With proven results 

and unmatched performance, R2Sonic systems produce reliable and remarkably clean 

data with maximum user flexibility. 

The unprecedented 60 kHz signal bandwidth offers twice the resolution of other 

commercial sonar in both data accuracy and imagery.

With over 20x selectable operating frequencies to choose from within the 200 to 400 kHz 

band, the user is not limited by two or three operating frequencies and thus can trade off 

resolution and range and effectively control interference from other active acoustic systems.

In addition to selectable operating frequencies, Sonic systems provide variable swath 

coverage selections from 10° to 160° on the fly, in real-time and across all frequencies 

from 200 to 400 kHz. The operator may also rotate the sector to precise location either 

port or starboard side of the vessel on the fly, in real-time. 

When a narrow sector is selected, all soundings are concentrated within the swath for 

increased resolution over small scale bottom features. Wide swath sectors are typically 

used for general mapping or when surveying vertical surfaces such as quays, breakwaters, 

dams, pilings or bridge abutments as the increased opening angles eliminate need to 

rotate the sonar head. 

Equidistant beam spacing, roll stabilization, dual / quad density modes, saturation 

monitor and a unique automated range, gate and slope tracking functions are 

incorporated for Sonic systems, increasing system overall efficiency. 

Advanced optional functions including Ultra-High Resolution 700 kHz for Sonic 2024 and 

2022, providing unprecedented narrow beam widths, 100 kHz operation for Sonic 2026 

with max range setting to 1200m, TruePix™ Backscatter output, Raw Water Column and 

Switchable Forward Looking Sonar output are also provided.

R2Sonic systems are supplied in depth ratings of 100m, or optional 4000m or 6000m for 

ROV/AUV operations.

30°-45° coverage, for increased
resolution over bottom features

Quad density for efficient beam 
distribution in smaller bin sizes

160° coverage, for mapping
high up vertical surfaces

Systems Overview

Motion
Heading

SV
GPS



Sonic Wideband Multibeam systems represent new modern design and architecture, unencumbered 

by legacy designs. 

The heavy, bulky and power consuming topside electronic components that characterize old 

multibeam echo sounder technology have been eliminated.

The sonar consists of three major components: a compact projector, a receiver and a small dry side 

Sonar Interface Module (SIM). The extremely low power draw of 75W (2026), 50W (2024), 

35W (2022) and 20W (2020) makes it possible to operate the systems on vessel battery power.

Unlike other commercial shallow water multibeam echo sounder systems, sonar processing is embedded 

in the receiver, dramatically increasing system efficiency and simplicity in integration

Third party auxiliary sensors are connected to the Sonar Interface Module (SIM). The sonar data is 

tagged with GPS time. The compact size, low weight, low power consumption and elimination of 

separate topside processors make Sonic Wideband Multibeam systems very well suited for small 

survey vessel or ROV/AUV operations.

R2Sonic Wideband Multibeam Systems were specifically designed for use on AUV’s, with its low 

power consumption, and elimination of the topside processor for more compact size and weight. 

AUV integration requires only an interface board the size of a PC/104, Ethernet ports, and the 

provision of isolated 48V DC power. 

Components

Sonic 2026

Sonic 2024

Sonic 2022

Sonic 2020

Sonar Interface Module (SIM)

Operation

The sonar operation is controlled from a graphical user interface (GUI) on a PC or laptop, which 

is typically equipped with navigation, data collection and storage application software. The operator 

sets the sonar parameters in the sonar control window, while depth, imagery and other sensor 

data are captured and displayed by the application software. Commands are transmitted through 

an Ethernet interface to the Sonar Interface Module (SIM). The SIM supplies power to the sonar 

heads, synchronizes, time tags sensor data, and relays data to the application workstation and 

commands to the sonar head.

The receiver head decodes the sonar commands, triggers the transmit pulse, receives, amplifies, 

beamforms, bottom detects, packages and transmits the data through the SIM via Ethernet to the 

control PC.



The Sonic Series Wideband Multibeam Echo Sounders represent the latest in advanced 

modern system design and architecture, providing unprecedented system versatility, 

productivity and performance.

The Sonic system sonar processing is embedded at point of reception inside the sonar 

receiver, dramatically increasing efficiency and simplicity in integration. The streamlined 

architecture provides unmatched system modularity, whereby current hardware components 

are interchangeable and new hardware, firmware and options are easily upgradeable 

from the field.

Sonar Options

Ultra High Resolution (UHR)

The Sonic 2024 and Sonic 2022 can be upgraded to provide extremely narrow beam widths at 700 

kHz operation. The narrow beam widths at 700 kHz make this option invaluable for detail offshore 

site surveys such as pipeline inspections, cable laying operations, archeological wreck surveys or 

other micro bathymetry applications. When UHR 700kHz is selected, the beam width is 0.3° x 0.6° 

(2024) and 0.6° x 0.6° (2022), providing unprecedented small bottom footprints. 

The Ultra High Resolution option is embedded in UHR capable projectors and can be easily 

enabled from the field with option purchase. 

TruePix™ is a process that is independent from the bottom detection, and like Digital Side scan, 

can be used in data editing to determine whether the data points are outliers or real. Unlike 

Snippets, TruePix™ assembles the imagery record with one sample per range bin per side, so file 

sizes are smaller and there is no overlapping data pieces to be merged and reduced into a single 

record, producing uniform quality data. 

TruePix™ outputs angles associated with each imagery point in contrast to Snippets that only 

report the angle of the center point of each snippet. This increases the number of angular 

measurements by an order of magnitude or more. In addition, TruePix™ provides highly compact 

water column imagery which can be used to map targets in the water column and to assist in 

least depth determinations.

TruePix™ option is embedded in all R2Sonic systems and can be easily enabled from the field 

with option purchase. 

TruePix™ Backscatter



Raw beam formed water column data output provides increased functionality for Sonic 

Wideband Multibeam Echo Sounders with the ability to collect simultaneous and 

co-registered bathymetry, backscatter and water column backscatter data for variety of 

applications including pelagic fisheries habitat mapping, methane seep investigation and more.

The raw display image is available as part of the operator interface and optional software may be 

provided for logging as well as 2D and 3D data analysis. Raw Water Column option is embedded 

in all R2Sonic Systems and can be easily enabled from the field with option purchase. 

Raw Water Column Data

Switchable Forward Looking Sonar

The Inertial Navigation System (INS) integrates seamlessly with the Sonic MBES enabling the 

user to obtain the most accurate and robust motion compensation solution for hydrographic 

surveying encompassing vessel latitude, longitude, altitude, heave, pitch, roll and heading.

All processing and interfaces are integrated into the Sonar Interface  Module (SIM) with 

connections for dual GNSS antennas and the small waterproof Inertial Measurement Unit 

(IMU). The GNSS antennas track all available GPS,GLONASS, Galileo and Geostationary 

satellites, including support for Fugro Marinestar GPS and GNSS services.

The Switchable Forward Looking Sonar (FLS) Imaging Option is available for all R2Sonic 

Wideband Multibeam Echo Sounders.

When enabled, the option allows the user to easily switch from operating the Sonic system 

in a bathymetric mode to a forward looking imaging mode which can either project a wide 

20°, or narrow vertical beam. In imaging mode the operator will see a plan view ahead of 

the sonar in real time. Switchable Forward Looking Sonar option is embedded in FLS 

capable projectors and can be easily enabled from the field with option purchase.

Integrated Inertial Navigation System (I2NS)

Main Advantages



Barnacle build up is a bane to many customers who incorporate high value acoustic 

sensors to vessel hull. In some environments build up can be severe, blocking the active 

sensor components effecting performance and requiring expensive dry docking and 

labor hours to clean.

R2Sonic offers a unique non-ablative, non-toxic, antifouling coating protection option 

for Sonic Wideband Multibeam Systems. Antifouling is traditionally an opaque primer 

applied on the sensors during sensor installation process. These traditional antifouling 

primers may be toxic and degrade over time, requiring reapplication. The optional 

antifouling coating protection offered for Sonic Wideband Multibeam Systems is clear, 

with non-stick, non-toxic properties and designed to last over life of the sensor without 

degradation to system performance. The coating is applied to the array face and active 

elements during manufacturing in a controlled process, ensuring professional application 

and quality assurance.  

Immersion Depth Rating

Sonic Wideband Multibeam Echo Sounders are 100m immersion depth rated as standard. 

4000m and 6000m immersion depth rated options for ROV/AUV applications are available. 

For 4000m and 6000m rated systems, extensive pressure testing is performed and supplied 

with pass rating certificate to ensure performance to specified depth. Systems are typically 

pressure tested at time of order, but can also be upgraded at any time with return of unit to 

R2Sonic facility.

Mounting Hardware & Assemblies

Basic mounting hardware is supplied as standard with each system. A lightweight and 

easy to assemble mounting bracket and fairing is supplied as an option for all systems. 

Dual head mounting brackets are also supplied. The Sonic mount bracket & fairing is 

designed to reduce cavitation around the receiver array and includes protection for the 

system. Mount brackets include circular zinc anodes which can be replaced over time. 

A built-in delrin bracket for a sound velocity probe is included which secures the probe 

in ideal position for water flow over sensor. All cables including the receiver, transmit 

projector and sound velocity probe are conveniently fitted either inside the flange for 

protection or outside of flange.

Antifouling Coating Protection
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Frequency

Bandwidth
Beamwidth

Swath Sector

Sounding Depth*
Ping Rate
Range Resolution
Pulse Lengths 
Number of Soundings
(Normal, Dual, Quad)

Operating Modes

Equiangular or 
Equidistant Beams

Roll stabilization
Pitch stabilization
Automated Operation
Saturation Monitor
Depth Rating

Operating Temp
Storage Temp
Mains 
Power Consumption
Uplink/Downlink

Deck Cable Length
Receiver Dim (LWD)
Receiver Mass (Air)
Projector Dim (LWD)
Projector Mass (Air)
SIM (LWD)
SIM Mass

200 to 400kHz
Optional 100kHz
Over 20 Frequency selections
User selectable in real-time

Up to 60kHz

0.5°x 0.5° at 400kHz
1°x 1° at 200kHz
2°x 2° at 100kHz (Optional)
10° to 160°
All frequency selections
User selectable in real-time

600m+

Up to 60 Hz

Down to 1.25cm

256 / 512 / 1024

Normal, Dual, Quad 

Yes

Yes

Yes

Yes

Yes

Yes

100m
Optional 4000m**, 6000m**

-10°C to 50° C

-30°C to 55° C

90-260 VAC, 45-65Hz

75W avg.

10/100/1000Base-T Ethernet

15m, optional 25m, 50m

480 x 109 x 190mm

12.9 kg

480 x 109 x 196mm

13.4 kg

280 x 170 x 60mm

2.4 kg

200 to 400kHz
Optional 700kHz
Over 20 Frequency selections
User selectable in real-time

Up to 60kHz

0.3°x 0.6° at 700kHz (Optional)
0.5°x 1° at 400kHz
1°x 2° at 200kHz 
10° to 160°
All frequency selections
User selectable in real-time

400m+

Up to 60 Hz

Down to 1.25cm

256 / 512 / 1024

Normal, Dual, Quad

Yes

Yes

Yes

No

Yes

Yes

100m
Optional 4000m**, 6000m**

-10°C to 50° C

-30°C to 55° C

90-260 VAC, 45-65Hz

50W avg.

10/100/1000Base-T Ethernet

15m, optional 25m, 50m

480 x 109 x 190mm

12.9 kg 

273 x 108 x 86mm

3.3 kg

280 x 170 x 60mm

2.4 kg

200 to 400kHz
Optional 700kHz
Over 20 Frequency selections
User selectable in real-time

Up to 60kHz 

0.6°x 0.6° at 700kHz (Optional)
1°x 1° at 400kHz
2°x 2° at 200kHz
10° to 160°
All frequency selections
User selectable in real-time
400m+

Up to 60 Hz

Down to 1.25cm

256 / 512 / 1024

Normal, Dual, Quad

Yes

Yes

Yes

No

Yes

Yes

100m
Optional 4000m**, 6000m**

-10°C to 50° C

-30°C to 55° C

90-260 VAC, 45-65Hz

35W avg.

10/100/1000Base-T Ethernet

15m, optional 25m, 50m

276 x 109 x 190mm

7.7 kg 

273 x 108 x 86mm

3.3 kg

280 x 170 x 60mm

2.4 kg

200 to 400kHz
Over 20 Frequency selections
User selectable in real-time

Up to 60kHz

2°x 2° at 400kHz
4°x 4° at 200kHz

10° to 130°
All frequency selections
User selectable in real-time
75m+

Up to 60 Hz

Down to 1.25cm

256 / 512 / 1024 

Normal, Dual, Quad

Yes

Yes

Yes

Yes

Yes

Yes

100m
Optional 4000m**

-10°C to 50° C

-30°C to 55° C

90-260 VAC, 45-65Hz

20W avg.

10/100/1000Base-T Ethernet

15m, optional 25m, 50m

140 x 161 x 133.5mm

4.4 kg 

N/A

N/A

280 x 170 x 60mm

2.4 kg

  Sonar Options

Corporate Office

R2Sonic, LLC
5307 Industrial Oaks Blvd, Suite 120

Austin, TX 78735
Tel. +1-512-891-0000

Email: r2sales@r2sonic.com
Website: www.r2sonic.com    

 *Depending on environmental conditions 
**Range setting limited to 200m at immersion depths >100m  
**Optional no range limiter at immersion depths > 100m



 UnderwaySV
Sound Velocity Profiling From A Moving Vessel   

Sound Velocity Profiles From A Moving Vessel

The Oceanscience UnderwaySV offers verƟcal sound velocity (SV) profiles in minutes, 
without ever having to stop the survey vessel. The latest Valeport digital sound velocity 
measurement technology is combined with the innovaƟve Oceanscience underway sensor 
deployment system to generate a revoluƟonary new tool for hydrographic surveying. Easy 
to use, portable, compact and affordable, the UnderwaySV saves survey Ɵme and promotes 
a beƩer understanding of sound speed variability for opƟmum survey results.

Valeport Freefall Sound Velocity Profiler

The Valeport-designed sound velocity profiler is tethered to the UnderwaySV winch 
mounted on the survey vessel by up to 2km of high strength line. The profiler is simply 
released from the winch and falls through the water column at up to 5m/s unƟl the target 
depth is reached. The winch is then engaged to recover the probe without any change 
in vessel speed throughout the deployment procedure. Upon recovery, profiles are 
downloaded using a Bluetooth link and the profiler is ready for re-deployment. 

Deep Water Profiling Option 
For sound speed profiles deeper than 350-450m, the UnderwaySV system can be expanded 
to include the tail spool rewinder. The rewinder pre-loads line from the main winch onto a 
special tail spool aƩached to the profiler. Upon deployment, line spools off the tail as the 
profiler drops, with casts down to 700m possible at a survey speed of 8kts.

Maximize Bathymetric Survey Data Quality
The UnderwaySV is ideal for surveys where fluctuaƟons in temperature or freshwater 
intrusion may create highly complex sound speed paƩerns. The rapid profiling afforded by 
the UnderwaySV minimizes downƟme and costs to quanƟfy these sound velocity features.

Use No Expendable components
OperaƟng costs for the UnderwaySV are minimal. The system requires liƩle maintenence 
and the profiler returns to the ship aŌer every cast, leaving no trace in the environment.

www.oceanscience.com



Main Winch

The UnderwaySV winch features a large capacity reel with a high-torque DC drive unit and 
motorized levelwind, for fast and safe probe deployment and retrieval. The reel holds up to 
2000m of high strength line for maximum profiling flexibility.  The main winch not only pays 
out line during deployment as the probe drops through the water column, but is rotated 
to provide line for re-spooling onto the probe tail using the rewinder for deep profiling. A 
compact 1500 W power supply (110/220 VAC, 50/60 Hz input) provides power to all system 
components.

Rewinder (For Deep Water Profiling)

The microprocessor controlled UnderwaySV tail spool rewinder precisely loads the profiler 
tail spool with high strength line, typically 350 to 550m of line is added from the main 
winch for each deployment. The unit may be programmed for different profile depths and 
is automated for quick turnaround. 

Valeport “RapidSV” Probe System

The Valeport RapidSV free fall sound velocity profiler is robust enough to handle underway 
deployment and highly accurate, to offer the best possible SV data for sound speed 
correcƟons. The profiler falls at up to 5m/s, but a sampling rate of 32Hz assures a fine 
verƟcal resoluƟon in sound speed data. The transducer is mounted in a hydrodynamic 
nose secƟon to ensure excellent water flow, and electronics are housed in a 2000m rated 
Ɵtanium casing. A Bluetooth module allows fast and easy data recovery as soon as the 
probe is out of the water.

Configuration Options

For shallow water profiling, the UnderwaySV main winch and RapidSV probe system (A) 
will be a cost-effecƟve soluƟon for underway deployments.  For deep water surveys, with 
profiling depths of over 1000m while underway, opt for the full specificaƟon UnderwaySV 
including the main winch, tail spool rewinder and RapidSV profiler (B).

Vessel Speed

0kts 4kts 8kts 10kts

A. Shallow Survey 650m 350m 250m 200m

B. Deep Survey 1100m 700m 600m 550m

Contact Information
The Oceanscience Group
4129 Avenida de la Plata
Oceanside, CA 92056

Phone (760) 754-2400
Fax (760) 754-2485
info@oceanscience.com

UnderwaySV

UnderwaySV Components

www.oceanscience.com
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As part of our policy of continuing development, we reserve the right to alter at any time, without notice, all specifications, designs, prices and conditions of supply of all equipment 

rapidSV Profile
The Valeport rapidSV profiler has been developed for the fast 
collection of Sound Velocity Profiles, without compromising the 
quality of the data.  
The world’s most accurate Sound Velocity sensor with virtually 
instantaneous response time, data acquisition rates of up to 32Hz 
housed in a low drag housing result in the highest quality profiles at 
drop rates over 5 m/s 
Specifications 
The rapidSV Profiler is fitted with Valeport’s digital time of flight sound 
velocity sensor, strain gauge pressure transducer and optional PRT 
temperature sensor. 

Sound Velocity 
Range: 1375 - 1900m/s 
Resolution: 0.001m/s 
Accuracy: ±0.02m/s 

Pressure 
Range: 200 Bar 
Resolution: 0.001% range 
Accuracy: ±0.05% range 
Temperature (Optional) 
Range: -5°C to +35°C 
Resolution: 0.001°C 
Accuracy: ±0.01°C 

Data Acquisition 
Sample Rate  dependent on configuration 

Rate SV+P SVP+T

Datasheet Reference: rapidSV version 2A, Feb 2011 

Depth Resolution 
16Hz ~40cm
32Hz ~20cm

The optional temperature sensor gives valuable information about the 
physical structure of the ocean with the trade off of reducing the maximum 
data acquisition rate to 16 Hz. 

Communications 
Integral Bluetooth for configuration & data recovery 
Memory
The rapidSV Profiler is fitted with a solid state non-volatile Flash memory, 
capable of storing over 10 million lines of data. 

Electrical 
Battery 1 x C cell, 1.5v alkaline or 3.6v lithium 

Battery Life approx 25 hours operation (alkaline) 
approx 80 hours operation (lithium) 

Physical 
Materials Titanium housing, Aluminium-Bronze nosepiece,  

polycarbonate & composite sensor components 

Depth Rating 2000m 

Instrument Size Sensor Body Ø50mm x Length 515mm 

Weight ~3kg (in air) 

Software 
System is supplied with DataLog Express Windows based PC software, for 
instrument setup, data extraction and display. 
DataLog Express is licence free 

Ordering 
0660021 rapidSV Profiler in titanium housing, DataLog Express 

software, manual and transit case. 

0660022 rapidSV  Profiler with Temperature in titanium 
housing, DataLog Express software, manual and 
transit case. 







D I G I T A L  S U R V E Y
E C H O  S O U N D E R

E C H O T R A C C V - 1 0 0

Ethernet port for Control 
and Output plus 4 serial 
ports

Frequency Agile Transceiver 

Small Size, rugged 
construction,  waterproof 
(IP-67 protection)

9 to 32 VDC Power 
(< 15 watts)  
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E C H O T R A C™  C V - 1 0 0
Move into the digital age with echo sounders from Teledyne Odom Hydrographic. If your survey does not require traditional 

paper records, then forget about piles of hard copy – the CV-100 has eliminated all that in favor of digital imaging on a PC-based 

data acquisition system. 

With the same technology as the popular Echotrac CV and Echotrac MKIII, including Ethernet communications, Teledyne Odom’s 

CV-100 single frequency is ready to make your transition to the convenience of all-digital systems painless and worry-free.

5/095/09

See our entire product line at: odomhydrographic.com

1450 Seaboard Avenue Baton Rouge, Louisiana 70810-6261 USA (225) 769-3051   (225) 766-5122 FAX

Tx/Rx Frequency
(Frequency agile in 2 bands (specify band
 at time of order)

 High: 100 kHz – 750 kHz (manual tuning 
in 1 kHz steps)

 Low: 10 kHz – 50 kHz (manual tuning in 
1 kHz steps) variable Receiver bandwidth

Resolution

 0.01 M, 0.1 ft.

Accuracy
(Corrected for sound velocity)

 200 kHz – 0.01 m +/- 0.1% depth

 33 kHz – 0.10 m +/- 0.1% depth

Output Power

 Up to 300 watts RMS
 < 1 watt minimum

Ping Rate

 Up to 20 Hz in shallow water (10 m) range

Depth Range

 From <30 cm to 600 m (depending on 

frequency and transducer selected)

Input Power Requirement

 9-32 V DC < 15 watts 

Weight

 5 kg (11 lbs)

Dimensions

 28 cm W (11 in) x 23 cm H 
(9 in) x 11.5 cm (4.5 in) D

Mounting

 Desktop or bulkhead mount (fixing 
hardware included)

Ports/Interface:

 Ethernet (LAN) plus 

 4 x RS232 or 3 x 232 and 1 x RS422

 Inputs from external computer, 
motion sensor, sound velocity

 Outputs to external computer or
remote display

 Output string: Odom Echotrac SBT, NMEA 
DBS, NMEA DBT, DESO 25

 Heave Input – TSS1 or “Sounder Sentence”

 Echotrac Control SW - Simple Windows 
compatible graphical user interface

 Storage of full ping to seabed data in DSO 
format with e-Chart (Easily compressed or 
converted to .XTF for additiona processing)

G E N E R A L  S P E C I F I C A T I O N S

CONFIGURATION EXAMPLE: CV-100

F E A T U R E S

Multiple TVG (time varied gain)

curves (10, 20, 30, and 40 log)

Auto gain control

DSP digitizer with manual

filter control

Manual or auto scale

changes (phasing)

Calibration menu with controls

for transducer draft and index

plus sound velocity and bar

depth controls

Waterproof (IP67)

Help menus

Flash memory upgradeable

Auto Gain and Auto Power Modes

for minimal operator input

SILAS compatible output



 FEATURES
• Optional Multi-Pulse (MP) technology

for high speed surveys

• Crisp, high resolution CHIRP images

• Multiple dual simultaneous frequency
sets to choose from

• Choice of stainless steel or lightweight
aluminum tow  sh

• Easily integrates to other 3rd party
sensors

• Meets IHO & NOAA Survey
Speci  cations

 APPLICATIONS
• Cable & Pipeline Surveys

• Geological/Geophysical Surveys

• Mine Countermeasures (MCM)

• Geohazard Surveys

• Channel Clearance

• Search and Recovery

• Archeological Surveys

4200 SERIES
SIDE SCAN SONAR SYSTEM



4200 SERIES
SIDE SCAN SONAR SYSTEM

 KEY SPECIFICATIONS

SONAR SPECIFICATIONS STANDARD WITH OPTIONAL MP TECHNOLOGY

Frequency Choice of either 100/400, 300/600 or 300/900 kHz dual simultaneous

Operating Range (meters/side) 100 kHz: 500m, 300 kHz: 230m, 400 kHz: 150m, 600 kHz: 120m, 900 kHz: 75m

Horizontal Beam Width: 100 kHz: 1.5°, 300 kHz: 0.5°, 400 kHz: 0.4°, 
600 kHz: 0.26°, 900 kHz: 0.2°

In High Speed Mode: 100 kHz: 1.26°, 
300 kHz: 0.54°, 400 kHz: 0.4°, 600 kHz: 0.34°, 

900 kHz: 0.3°

In High De  nition Mode: 100 kHz: 0.64°, 
300 kHz: 0.28°, 400 kHz: 0.3°, 600 kHz: 0.26°, 

900 kHz: 0.2°

Resolution Along Track 100 kHz: 5 m @ 200 m 
300 kHz: 1.3 m @ 150 m 
400 kHz: 0.6 m @ 100 m 

600 kHz: 0.45 m @ 100 m 
900 kHz: 18 cm @ 50 m

High De  nition Mode:

100 kHz: 2.5m @ 200m 
300 kHz: 1.0m @ 200m 
400 kHz: 0.5m @ 100m 

600 kHz: 0.45m @ 100m 
900 kHz: 18 cm @ 50m

HIgh Speed Mode:

100 kHz: 4.4m @ 200m 
300 kHz: 1.9m @ 200m 
400 kHz: 0.7m @ 100m 
600 kHz: 0.6m @ 100m 
900 kHz: 26 cm @ 50m

Resolution Across Track 100 kHz: 8 cm, 300 kHz: 3 cm, 400 kHz: 2 cm, 600 kHz: 1.5 cm, 900 kHz: 1 cm

Vertical Beam Width 50°

Depression Angle Tilted down 20°

TOWFISH STAINLESS STEEL ALUMINUM

Diameter 11.4 cm (4.5 inches)

Length 125.6 cm (49.5 inches)

Weight in Air/Saltwater 48 / 36 kg (105 / 80 pounds) 30 / 18 kg ( 66 / 40 pounds)

Depth Rating (Max) 2,000m 500m

Standard Sensors Heading, pitch & roll

Optional Sensor Port (1) Serial – RS 232C, 9600 Baud, Bi-directional & 27 VDC

Options Pressure Sensor, Magnetometer, Integrated USBL Acoustic Tracking System, Built-in Responder Nose, 
Depressor, Power Loss Pinger and Custom Sensors

TOPSIDE PROCESSOR 4200-P 4200 701-DL INTERFACE

Hardware Portable  splash-proof case 19” rack mount computer 19” rack mount interface

Display & Interface Splash-proof laptop 21”  at panel monitor, 
keyboard & trackball

Customer-supplied

Power Input 20-36 VDC or 115/230 VAC 115/230 VAC 115/230 VAC

Operating System Windows© XP Pro

File Format Native JSF or XTF

Output Ethernet 

TOW CABLE

Coaxial Kevlar or double-armored up to 6,000m, winches available



A SeaSPY Magnetometer System consists of:

SeaSPY Magnetometer
•  Overhauser Sensor

 Omnidirectional sensor that does not contain any
consumable parts.

• Electronics Module
Contains all of the driving electronics and Larmour counter.

• Leak Detector
 Let’s you know if even a drop of water penetrates the
towfish.

• Lead Weights
 4 internal lead weights increase the weight of the towfish
and prevent it from rotating while being towed.
You can adjust the weight in the field by adding or
removing weights.

• Depths  Available
1000m (1500psi), 3000m (5000psi), 6000m (9000psi)

Tow Cable
The cable is made up of one twisted pair of conductors, a 
Vectran strength member, water block and yellow poly- 
urethane jacket. Length determined by customer.

Isolation Transceiver 
Provides the complete interface between the PC and the 
mag. It provides two-way digital communication along the 
same conductors that power the mag. It also conditions the 
mag’s power supply. 
Dims: 11 x 6 x 3 cm (4 x 2 x 1")  Weight: 130g (0.28 lbs)

Power Supply
Accepts any AC line 48V power, from 100-240VAC and 
50/60Hz to provide conditioned and clean 24V DC power.  
Dims: 11x 6 x 3.5cm (4 x 2 x 1")  Weight: 165g (0.36 lbs)

Battery Clip Cable
Use this cable instead of the power supply. The mag’s total 
power consumption is only 3W. A single 12V car battery  
can power it for days.

RS232 Cable
Connects the mag and PC.

BOB
Data acquisition and visualization software.

Reusable Aluminum Shipping Case
Holds all accessories listed above.

Options
• Pressure Sensor
• Altimeter
• Transponder
• Side Scan Integration
• Deck Cable
• Tow Cable Termination Kit
• FreeWheel Wireless Cable Spool

Operating Zones NO RESTRICTIONS
SeaSPY will perform exactly according 
to spec throughout the entire range.

Absolute Accuracy 0.1nT
Sensor Sensitivity 0.01nT
Counter Sensitivity 0.001nT
Resolution 0.001nT
Dead Zone NONE
Heading Error NONE
Temperature Drift NONE
Power Consumption 1W standby, 3W maximum
Timebase stability 1ppm, -45ºC to +60ºC
Range 18,000nT to 120,000nT
Gradient Tolerance Over 10,000nT/m
Sampling Range 4Hz – 0.1Hz
External Trigger By RS-232
Communications RS-232, 9600bps
Power Supply 9V-30V or 100-240 VAC
Operating Temperature -45ºC to +60ºC
Temperature Sensor -45ºC to +60ºC, 0.1 step

Towfish
Towfish Length 124 cm (49 inches)
Towfish Diameter 12.7 cm (5 inches)
Towfish Weight in Air 16kg (35 lbs)
Towfish Weight in Water 2kg (4.4 lbs)

Tow Cable 
Conductors Twisted pair
Strength Member Vectran
Breaking Strength 2,500 kg (5,500 lbs)
Outer Diameter 1 cm (0.4 inches)
Bending Diameter 16.5 cm (6.5 inches)
Weight in Air 125 g/m (84 lb/1000 ft)
Weight in Water 44 g/m (29.5 lb/1000 ft)
Outer Jacket Yellow Polyurethane
Cable Termination Field Replaceable

Floatation Cable
Conductors Twisted pair
Strength Member Vectran
Max Working Load 2,500 kg (5,500 lbs)
Outer Diameter 1.9 cm (0.74 inches)
Bending Diameter 25 cm (10 inches)
Weight in Air 125 g/m (0.084 lbs/ft)
Weight in Water -20 g/m (0.03 lbs/ft)
Outer Jacket Orange Polyurethane
Cable Termination Field Replaceable

Specifications

“We have now completed the first full Antarctic season using our 
SeaSPY magnetometer and can report that we are delighted with  
its performance. 

It has proved to be very robust and trouble free in operation and  
has delivered consistently good data. There is no doubt that we 
chose the right instrument.” 

Peter Morris  
British Antarctic Survey

+1 905 479 9727
info@marinemagnetics.com  |  marinemagnetics.com



KC Day grab (modified Smith and MacIntyre grab)

12.300 Day Grab 12.300 Day Grab

Application: 
The Day Grab is highly suitable for taking well defined samples from hard as 
well as soft sediments.

Weight:
The operational weight between 55 and 165 kg (exclusive the sediment 
sample) demands winch operation. You can mount a maximum of 22 pcs lead 
weights, 5 kg each. Standard delivery includes 4 pcs of weights.

General:
The main frame, grab and releaser are manufactured from AISI 316 stainless 
steel with an electro polished surface.

Safety:
The Day Grab is equipped with a security clip to avoid an unintended release of 
the grab causing injury. 

Lids:
On top of the grab are mounted 4 pcs of lids, (120 x 120 mm each) so you can 
take out some sample without emptying the grab.

Sample volume:
Approx. 15 litres of sediment.

Sample area:
1000 cm²

Page 1 of 3KC Denmark - KC Day grab
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Function:
The Day Grab is lowered into the sea, and the automatic releaser is activated 
when the grab hits the bottom and the sample will be taken.

Dimensions:
70 x 70 x 70 cm.

Weight:
Exclusive lead weights: 55 kg 
Standard delivery. 75 kg inclusive 4 lead weights
Maximum weight: (22 pcs of weights): 165 kg

Shipping details:
Standard delivery: 
1 pc pallet 120 x 80 x 96 cm, gross weight 173 kg

Manual:
Can be found here. Right click, "save settings as" (PDF file, 401 kb). 

The Day Grab has 2 identical weight 
stations, each side is capable of 
holding 7 pcs weights and an 
additional mounting of vertical 
weights. (2 x 4 pcs). 

80.407 Lead weight - 5 kg

The security lock must be kept locked until the Day Grab is 
outside the rail of the ship

Page 2 of 3KC Denmark - KC Day grab
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Description Ordering No.
A complete Day grab consisting of 1 pc rack with 1 pc grab 
of 1000 cm² and 4 pcs lead weights, each 5 kg. Sample 
volume: 15 litres. Total weight of 75 kg. 

12.300

Accessories
Lead weight, 5 kg each. It is recommended to add 2 pcs at a 
time to keep the balance of the Day Grab. (2 diagonally 
placed weight stations for the weights)

Maximum mounting: 22 pcs (inclusive standard delivery of 4 
pcs).

80.407

Shipping weight and measurements

L x B x H: 120 x 80 x 96 cm. Gross weight (inclusive 4 
lead weights) 173 kg incl. pallet.

Last rev. of this page: November 2nd 2009
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ILRIS

Optech’s ILRIS Terrestrial Laser Scanner is a fully portable, laser-based ranging 

and imaging system for the commercial survey, engineering, mining and industrial

markets. A compact and highly integrated instrument with digital image capture

and sophisticated software tools, ILRIS is an industry-leading solution that

addresses the needs of commercial users.

Mining Civil Engineering Geological Survey

www.optech.com

Key Features

0 kHz repetition rate

High precision mode

Rapid survey method

Extended range mode

Benefits

ast data collection

Improved accuracy

Reduced processing
time

Long range scanning

Summary Specification Sheet

IL
R
IS



ILRIS Terrestrial Laser Scann
Instrument Type: Dual-Mirr

is pulse repetition frequency.
All ranges quoted are with ER Mode enabled.

3 All accuracies are sigma, as performed under Optech test conditions. Details available on request.
4 Average of 4 shots minimum.
5 Independent fully-selectable vertical and horizontal step size selection.

Laser class in accordance with IEC and US DA 040.
7 ILRIS-LR laser Class 3 when viewing between 0- 4 m. Class when viewing at ranges greater than 4 m.

Data output to a variety of user-selectable formats and XYZ coordinates, including return intensity and digital photograph.
User interface: PDA, UMPC, tablet or notebook via wired/wireless connection . ).

Digital imaging: Internal 3. apixel camera with calibration file for creating true color RBG point clouds.
Display: On-board ” XVGA color LCD panel for image, system status, and data display.

 ILRIS-3D   ILRIS-3D-ER      ILRIS-HD         ILRIS-HD-ER               ILRIS-LR 

2 cm @ 1000 m

5 hours operation

1.3 cm @ 1000 m 2 cm @ 1000 m

2, 3

1

3, 4

5

2

6, 7

6

  1700 m                 1250 m               1800 m    3000 m

Minimum range   3 m  
  2500 to 3500 Hz   10,000 Hz   10,000 Hz

Raw range accuracy   7 mm @ 100 m

Raw range accuracy (averaged)   n/a    4 mm @ 100 m   4 mm @ 100 m
Raw angular accuracy   8 mm @ 100 m (80 μrad)

Scanner Performance

Field of view   40° x 40° (-20° through 90°, -90° through 20° with 3 D option)
Minimum step size    0.001146° (20 μrad)    0.000745° (13 μrad)   0.001146° (20 μrad)
Maximum density (point-to-point spacing)
Rotational speed   0.001 to 20°/sec

Rotational step size (minimum)   0.001146° (20 μrad)
Beam diameter (1/e )   22 mm @ 100 m   19 mm @ 100 m  27 mm @ 100 m
Beam divergence   0.009740° (170 μrad)   0.008594° (150 μrad)   0.014324° (250 μrad)

Laser wavelength   1535 nm   1535 nm   1064 nm

Laser class   1 or 1M   1 or 1M   3

Integrated camera   3.1 MP
Physical and Environmental

Optional Configuration

Size (L x W x H)   320 x 320 x 220 mm   320 x 320 x 240 mm   320 x 320 x 240 mm

Weight  13 kg    14 kg   14 kg

Operating temperature   0 to +40°C

Storage temperature   -20°C to +50°C

Power consumption   75 W

Battery operation (standard battery
pack, hot-swappable)
Data storage   Removable USB drive

Relative humidity    0 – 95% non-condensing

63 D   Automated pan/tilt base (7 kg)

MC   Motion compensation option: Enables GPS timestamping (from INS system)

Standard Accessories

Scanner control software for Windows and Window CE-based computers         Data extraction software to generate user-selectable file formats

Automated alignment software         2.0-GB USB memory drive

User manuals         Universal AC voltage power supply

Interconnect power/battery cables         Rugged carrying case

Optional Accessories

Manual pan/tilt base         GPS/external camera mounting kit

PDA, UMPC, Notebook PCs         Batteries and chargers

Backpack          Cold-weather jacket

Parameter 

Range 80% reflectivity  1200 m

Range 10% reflectivity  400 m   650 m    400 m  650 m    1330 m



APPENDIX 2-F 

SOUND VELOCITY PROFILES 



Date/  Velocity Time
2015-152 10:12 60:47:18 -151:15:21

1474.73
2015-152 10:21 60:47:04 -151:15:33

1476.43
2015-152 21:09 60:48:03 -151:16:37

1473.59
2015-154 0:58 60:27:44 -151:31:04

1473.6
2015-154 9:11 60:24:28 -151:32:08

1474.28
2015-154 17:20 60:24:29 -151:32:07

1473.37
2015-154 20:41 60:27:44 -151:30:29

1475.43
2015-154 22:24 60:27:14 -151:30:34

1473.72
2015-156 16:53 60:28:34 -151:28:40

1475.4
2015-156 20:13 60:27:32 -151:31:18

1474.18
2015-157 23:10 60:27:40 -151:31:27

1474.56
2015-161 15:24 60:28:14 -151:32:25

1476.21
2015-161 20:33 60:27:38 -151:32:08

1476.7
2015-161 22:49 60:27:27 -151:32:50

1480.85
2015-162 0:58 60:27:13 -151:32:41

1476.07
2015-163 19:02 60:27:16 -151:33:21

1488.61
2015-164 19:30 60:27:30 -151:31:09

1486.48
2015-164 22:59 60:28:22 -151:30:06

1482
2015-166 16:40 60:28:53 -151:30:04

1478.27
2015-166 19:51 60:29:57 -151:29:06

1483.44
2015-168 16:18 60:31:11 -151:27:29

1480.1

WATER COLUMN VELOCITY PROFILE DATA
COOK INLET NIKISKI, ALASKA



2015-168 20:16 60:29:27 -151:29:50
1490.02

2015-168 23:20 60:29:18 -151:28:30
1484.08

2015-169 16:30 60:29:52 -151:28:42
1480.74

2015-169 21:03 60:28:45 -151:29:31
1485.2

2015-170 1:30 60:29:52 -151:28:42
1480.66

2015-176 16:21 60:30:18 -151:26:18
1486.35

2015-176 19:19 60:28:54 -151:30:04
1488.55

2015-177 0:49 60:40:04 -151:23:56
1493.44

2015-178 16:30 60:41:03 -151:24:34
1485.4

2015-178 20:47 60:42:03 -151:24:55
1491.14

2015-179 0:57 60:41:46 -151:25:15
1486.74

2015-179 17:59 60:44:04 -151:25:44
1488.89

2015-181 17:07 60:44:31 -151:25:42
1483.91

2015-180 18:49 60:44:08 -151:26:25
1485.66

2015-180 20:37 60:43:40 -151:28:47
1489.8

2015-180 23:06 60:43:54 -151:29:16
1485.45

2015-181 17:29 60:42:44 -151:30:19
1483.21

2015-181 19:40 60:43:29 -151:29:40
1485.63

2015-183 16:59 60:43:36 -151:29:57
1486.02

2015-184 16:36 60:43:35 0:00:00
1486.95

2015-187 16:26 60:45:02 0:00:00
1487.51

2015-187 18:41 60:43:29 -151:28:10
1490.24

2015-187 20:58 60:43:15 -151:29:23



1488.24
2015-188 17:07 60:44:40 -151:26:21

1487.67
2015-188 19:14 60:43:17 -151:28:11

1490.98
2015-188 21:18 60:43:49 -151:27:25

1487.89
2015-190 19:24 60:43:58 -151:28:44

1492.16
2015-190 21:44 60:43:52 -151:29:59

1490.16
2015-190 23:43 60:43:28 -151:27:21

1491.37
2015-191 15:40 60:47:48 -151:14:54

1489.38
2015-191 21:50 60:48:26 -151:15:47

1490.59
2015-192 15:15 60:42:58 -151:27:07

1487.85
2015-192 17:22 60:44:30 -151:26:55

1490.75
2015-192 21:52 60:49:05 -151:15:47

1491.79
2015-193 18:04 60:50:24 -151:15:08

1490.56
2015-193 19:44 60:50:46 -151:14:35

1493.15
2015-193 21:50 60:50:07 -151:14:01

1492.77
2015-193 22:27 60:52:50 -151:05:25

1487.36
2015-194 17:22 60:53:06 -151:04:44

1486.51
2015-194 19:21 60:52:32 -151:05:52

1489.22
2015-194 21:40 60:52:28 -151:05:45

1489.01
2015-195 17:32 60:52:21 -151:06:04

1486.81
2015-195 19:47 60:51:47 -151:06:43

1488.62
2015-195 21:07 60:51:52 -151:06:25

1492.96
2015-196 18:36 60:51:43 -151:07:12

1487.34



2015-196 20:28 60:51:33 -151:06:48
1492.23

2015-196 22:28 60:51:24 -151:06:52
1493.69

2015-197 17:07 60:47:03 -151:15:39
1489.35

2015-197 19:20 60:50:55 -151:07:33
1490.13

2015-197 21:08 60:50:44 -151:07:40
1489.14

2015-201 16:42 60:50:36 -151:07:38
1489.93

2015-201 18:36 60:50:44 -151:07:25
1492.91

2015-201 22:37 60:50:10 -151:08:19
1489.45

2015-202 17:20 60:47:42 -151:14:07
1490.69

2015-202 20:16 60:49:29 -151:08:51
1490.69

2015-202 22:07 60:49:15 -151:09:16
1491.1

2015-204 18:21 60:48:01 -151:10:01
1494.38

2015-204 20:30 60:47:32 -151:10:51
1492.89

2015-204 21:17 60:48:41 -151:09:34
1493.59

2015-204 23:27 60:48:43 -151:09:40
1492.92

2015-205 17:00 60:48:60 -151:08:48
1489.56

2015-205 18:48 60:48:58 -151:09:29
1491.6

2015-205 22:15 60:49:02 -151:09:28
1497.63

2015-206 0:06 60:49:35 -151:08:56
1493.66

2015-207 17:26 60:49:53 -151:09:19
1488.89

2015-207 19:25 60:49:56 -151:08:26
1491.46

2015-207 22:52 60:47:16 -151:10:51
1491.28

2015-208 16:40 60:49:47 -151:16:12



1488.7
2015-208 18:24 60:52:17 -151:12:39

1490.75
2015-208 20:22 60:51:28 -151:13:31

1492.15
2015-208 22:24 60:51:28 -151:13:27

1488.77
2015-209 20:56 60:52:60 -151:04:56

1485.41
2015-209 23:12 60:52:60 -151:04:56

1496.76
2015-210 0:44 60:53:23 -151:04:46

1491.72
2015-210 17:14 60:52:22 -151:07:07

1488.4
2015-210 19:26 60:54:18 -151:04:04

1484.85
2015-210 21:43 60:53:39 -151:04:25

1485.71
2015-216 20:05 60:57:10 -151:02:22

1493.48
2015-216 22:49 60:56:42 -151:02:47

1488.39
2015-217 17:56 60:58:10 -151:00:28

1489.94
2015-217 20:17 60:57:43 -151:02:26

1491.09
2015-217 23:15 60:52:20 -151:12:20

1492.24
2015-219 17:11 60:54:34 -151:08:48

1489.88
2015-218 19:52 60:57:15 -151:06:49

1491.08
2015-218 22:36 60:58:33 -151:01:46

1488.59
2015-219 17:40 61:06:38 -151:02:36

1483.32
2015-219 20:21 61:06:16 -151:02:31

1492.87
2015-219 22:37 61:05:58 -151:02:08

1496.84
2015-221 18:49 60:54:56 -151:09:35

1489.18
2015-221 20:43 60:55:31 -151:08:11

1494.48



2015-225 17:06 60:54:15 -151:10:52
1490.73

2015-224 20:16 60:56:41 -151:07:20
1489.57

2015-224 22:53 60:57:58 -151:05:34
1489.56

2015-225 17:10 60:52:16 -151:06:31
1491.45

2015-225 20:22 60:58:55 -151:01:48
1486.2

2015-225 22:28 61:00:12 -151:00:21
1486.19

2015-226 17:11 60:58:60 -151:02:59
1490.3

2015-226 19:09 61:00:48 -150:59:52
1488.1

2015-229 17:32 60:56:57 -151:06:50
1490.37

2015-229 20:40 61:00:20 -151:00:37
1488.28

2015-229 22:55 60:59:41 -151:01:37
1485.67

2015-230 18:13 61:02:46 -150:57:41
1489.82

2015-230 20:50 61:00:03 -151:01:18
1493.24

2015-231 16:48 60:43:40 -151:28:37
1494.24

2015-231 19:52 60:59:34 -151:04:20
1490.52

2015-231 22:18 60:58:39 -151:05:15
1490.88

2015-232 17:52 60:58:51 -151:04:40
1489.72

2015-232 20:09 60:59:49 -151:04:19
1490.93

2015-232 23:16 61:01:46 -151:01:37
1486.96

2015-233 18:16 61:05:51 -151:01:34
1487.2

2015-233 20:21 61:05:47 -151:01:20
1488.62

2015-234 16:53 60:43:59 -151:28:01
1493.8

2015-234 19:14 60:59:06 -151:04:36



1489.72
2015-244 20:38 60:58:43 -151:05:29

1486.42
2015-244 21:55 60:47:13 -151:15:11

1482.96
2015-245 17:37 61:05:27 -151:01:02

1484.88
2015-245 20:01 61:05:06 -151:01:01

1482.94
2015-245 22:24 61:04:51 -151:00:52

1488.92
2015-246 18:47 61:04:30 -151:00:24

1485.67
2015-246 20:42 61:04:08 -151:00:01

1487.67
2015-247 21:36 61:03:34 -150:59:13

1487.15
2015-247 23:34 61:03:33 -150:59:21

1483.62
2015-248 17:58 61:07:52 -151:04:01

1470.73
2015-248 22:54 61:06:07 -151:05:07

1475.86
2015-249 19:17 60:47:46 -151:10:37

1485.52
2015-249 21:51 60:47:28 -151:10:57

1487.08
2015-250 21:46 60:47:05 -151:15:18

1487.88
2015-258 19:18 61:03:26 -151:01:14

1480.57
2015-258 21:56 61:03:54 -150:59:54

1478.38
2015-259 18:48 61:03:42 -150:59:42

1482.47
2015-259 21:15 61:02:02 -151:01:28

1481
2015-261 18:17 61:03:24 -150:59:04

1482.02
2015-261 20:30 61:02:33 -151:00:05

1480.28
2015-261 22:30 61:02:38 -150:59:33

1476.62
2015-262 18:20 61:02:57 -150:58:39

1480.66



2015-262 20:23 61:02:32 -150:58:45
1480.57

2015-262 22:38 61:01:57 -150:58:43
1479.54

2015-264 19:22 61:04:27 -150:59:11
1475.51

2015-264 20:50 60:42:30 -151:25:02
1483.84

2015-264 22:55 60:41:01 -151:24:11
1484.45

2015-265 0:53 60:40:19 -151:23:50
1483.6

2015-265 20:05 60:32:37 -151:13:39
1445.63

2015-265 20:22 60:32:54 -151:15:48
1475.99

2015-265 20:46 60:32:37 -151:18:11
1480.9

2015-265 21:06 60:33:06 -151:14:50
1461.73

2015-265 21:31 60:32:37 -151:13:34
1442.59

2015-265 21:51 60:32:31 -151:13:59
1448.24

2015-265 22:09 60:32:35 -151:13:52
1446.36

2015-267 22:38 60:42:11 -151:24:41
1481.39

2015-268 0:56 60:40:59 -151:24:03
1481.26
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1. SCOPE AND PURPOSE 



2. SURVEY INSTRUMENTATION



3. MULTIBEAM SOUNDER 

Date of Data 
Acquisition Purpose

CARIS Results

Latency Pitch 
(Degrees)

Roll 
(Degrees)

Yaw 
(Degrees)

3.1 PATCH TEST. 



Figure 3-1.Survey lines run for the Patch Test. 



3.1.1 Position Latency 

Figure 3-2 Survey line layout for the latency test. 

Figure 3-3. September 1, 2015 example: zero latency was determined. 



3.1.2 Pitch Test 

Figure 3-4. September 1, 2015 example: pre pitch with no bias. 

Figure 3-5. September 1, 2015 example: post pitch remains at no bias. 



3.1.3 Roll Test 

Figure 3-6. September 1, 2015 example: pre-roll with no bias. 

Figure 3-7. September 1, 2015 example: post roll showing a roll bias of 0.15 applied. 



3.1.4 Yaw Test 

Figure 3-8. September 1, 2015 example: pre-yaw with no bias 

Figure 3-9. September 1, 2015 example: post yaw showing a roll bias of -0.10 applied. 



3.2 PERFORMANCE TEST.  

Figure 3-10 Beam Angle Test plot. 

Table 3-1. Beam Angle Test Comparison Table. 



3.3 POSITIONING AND DEPTH QC TEST 

Figure 3-12. Isolated sea bed feature in the Boulder Point area. 

Figure 3-13. Cross section comparison of 2014 data (blue) and 2015 data (red).



3.4 DELAYED HEAVE. 

Figure 3-14. Real-time heave. 

Figure 3-15. Delayed heave applied. 

3.5 LEAD LINE CALIBRATION



  

 



4. SIDE SCAN SONAR SYSTEM

Figure 4-1. Large sand waves and smaller ripple marks are seen across the entire swath. 



5. MAGNETOMETER 

Figure 5-1. Magnetic anomaly record over the Cook Inlet Gas Gathering bundle. 



6. LIDAR / LASER SCANNER CALIBRATION 

Figure 6-1 ILRIS Lever Arm Measurements 



Figure 6-3. LiDAR laser scanner mounted on a UTV (left) and on the R/V Westerly (right). 

Figure 6-2 ILRIS Lever Arm Offsets. 

Offsets X Y Z

Table 6-1 POS MV Lever Arms 

Offsets Roll Pitch Heading

Table 6-2 ILRIS Lever Arms 



7. VESSEL OFFSETS 



Figure 7-1.   R/V Westerly Offset Diagram. 

Offset Format 
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