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Data Acquisition and Processing Report

A. Equipment

NOAA S3003

S-L920-NRT6-05

This Data Acquisition and Processing Report (DAPR) describes all Navigation Response Team 6
(NRT®6) survey equipment and the standard methods utilized by NRT6 to acquire and process

survey data.

The individual system(s) chosen for use in a given area were decided at the discretion of the
hydrographer using the guidance stated in the Project Instructions, the Hydrographic Letter
Instructions, and the Field Procedures Manual. The choice of system used also depended on the
limitations of each system, the bottom topography, the water depth, and the ability of the vessel to

safely navigate the area.

A.1. Survey Launch S3003

Survey launch S3001, a 27-foot SeaArk Commander, was used to acquire single-beam
echosounder data, side scan sonar data, sound velocity profiles and detached positions. The 4.5-
ton launch is eight feet wide, has a static draft of 0.4 meters and is powered by two 130hp
outboards. Vessel descriptions and offset measurements are included in Appendix III of this

report.

Hull Number:

Builder:

Built:

Length Overall:

Beam:

Draft:

Cruising Speed
Min/Max Survey Speed
Primary Echosounder
Secondary Echosouner
Imagery System

Sound Velocity Probe:
2" Sound Velocity Probe

S3003

SeaArc

2003

33 ft.

8 ft.

1.6 ft.

28kts

4-8kts.

Boom mounted Simrad EM3000 MBES
Rigid hull-mounted Innerspace SBES
Towed Klein 3000 Side Scan Sonar system
Sea-Bird SeaCat SBE 19+ CTD Profiler
ODOM Digibar Pro



NOAA Survey Launch S3003

Vessel offsets such as sonar locations, POS MV offsets, and static draft were determined
during the Vessel Offset Survey and are included in Appendix I.

These offsets are recorded in the Vessel Offsets Document in Appendix III.

Offsets are entered into CARIS HIPS vessel configuration file and applied to data in post-
processing.

2.1.2 Center of Roll and Pitch

The precise position of rotation for Survey Launch S3003 is unknown. It is assumed that
the current position of the RP (near the IMU) in the vessel offset survey is the
approximate location of the center of rotation.



3. Hardware Systems
3.1 Multibeam Echosounder

S3003 is equipped with a Kongsberg Simrad EM3000 shallow water multibeam
echosounder. The Simrad EM3000 is a single-frequency echosounder with a central
frequency of 300 kHz. The EM3000 has 127 beams each of which has a 1.5° beamwidth.
The ping rate of this echosounder varies up to 25 Hz. Soundings are acquired in meters.

Simrad EM 3000 Multibeam Arm on S3003

The sonar head contains a flat-face transducer (Mills Cross configuration) and all
transmitter and receiver elements encased in an acoustically transparent medium. The
transmit beam is steerable to compensate for mounting angle and vessel pitch.

The processing unit performs the beamforming, bottom detection and controls the sonar
head with respect to gain, ping rate and transmit angle. It also contains the interfaces for
all time-critical external sensors such as attitude data, position, and the 1 PPS (pulse per
second) signal.

EM3000 controller software, operating on the Hypack computer and communicating via
Ethernet connection, is used to control adjustable parameters such as range scale, power,
gain and pulse width. The controller software also transmits real time sound velocity
measurements (from a Digibar Pro sound velocimeter mounted near the sonar head) to
the processing unit for initial beamforming and steering.

The EM3000 sonar head is mounted on a reinforced aluminum arm located on the
starboard side of the vessel. After lowering the arm, it is locked into place with a steel
pin and braced in the fore and aft direction with a supporting arm. The arm can be



deployed by two persons. Operation of the system is limited to approximately seven
knots, at which point the transducer arm begins to vibrate.

A patch test was performed with the EM 3000 system to determine residual biases of the
system on July 27, 2005. The results are included in Appendix I.

To verify proper operation of the MBES, lead line comparison tests are performed
periodically throughout the survey. MBES data and lead line readings are taken in
shallow water with a flat bottom. Lead line comparison test results will be included in the
Data Acquisition and Processing Report.

A lead line calibration report is included in Appendix I.

3.2 Single-Beam Echosounder

S3003 is equipped with an Innerspace Technology 455 Survey Depth Sounder, which is a
single frequency (208 kHz) analog and digital recording single beam echosounder
(SBES). The beam width is 8° with an optional 3° beam width. Soundings are acquired
in meters. The analog screens are continuously captured during data collection and stored
on an external zip drive for later use during data processing.

To verify proper operation of the SBES, lead line comparison tests are performed
periodically throughout the survey. SBES data and lead line readings are taken in shallow
water with a flat bottom. Lead line comparison test results will be included in the Data
Acquisition and Processing Report.

A lead line calibration report is included in Appendix I.



Innerspace Technology 455 Survey Depth Sounder on S3003

3.3 Side Scan Sonar

S3003 is equipped with a Klein System 3000 sonar system. The system includes:

Dual frequency (100 kHz, 500 kHz) towfish with 300 PSI pressure sensor
Transceiver Processing Unit (TPU)

Workstation Display and Control Unit (WDCU)

Fifty meter Kevlar reinforced tow cable

SonarPro software and VX Works TPU operating system



Klein System 3000 Towfish on 3003

The horizontal beam widths for the low and high frequencies are 1° and 2° respectively.
The vertical beam width is 40°. Maximum range scale is 150 meters using the high
frequency, and 500 meters using the low frequency.

All SSS data collection is controlled using the SonarPro software operating in a
Microsoft Windows NT environment on the WDCU. Control signals are sent to the
towfish and data is received from the towfish via the TPU. Data is recorded digitally and
stored on the WDCU in the Klein SDF format.

Side scan sonar lines are spaced according to the range scale appropriate for the water
depth. Lines are planned with a minimum of 25 meters of overlap with adjacent swaths.

Vessel speed is adjusted to ensure that an object one meter square in size would be
detected and clearly imaged across the sonar swath. Typical SSS collection speeds are
three to five knots. Confidence checks are performed by observing operation of the SSS
along pier faces, and in areas with known targets.

High frequency is utilized as the primary frequency for data collection, with low
frequency observed but not logged. The maximum range scale used is 100 meters, with
operation on the 50 to 75 meter range scales more typical. Fish height is kept at eight to



twelve percent of the range scale, except in very shallow areas (< 6 meters) or in areas
where rapidly changing terrain risks impacting the fish on the bottom.

S3003 is equipped with a Dynapar cable counter used to measures the length of towfish
cable deployed by counting revolutions of the towing block on the J-frame. The length of
cable deployed is computed automatically and output directly to the WDCU where it is
used by the SonarPro software and logged in the SDF data format.

A certification test of the system for object detection and contact positioning was
conducted in August, 2005 and the report is included in Appendix I.

3.4 Positioning and Orientation Equipment
Applanix POS MYV Position and Orientation Sensor

Survey launch S3003 is equipped with a POS MV (Position and Orientation system for
Marine Vessels) model 320 version 3. The system includes the following components:

e POS MV rack mounted POS Computer System (PCS)
e [IMU-200 Inertial Measurement Unit (IMU)
e Two Identical GPS Antennas

POS MV System




The PCS contains two GPS receivers, primary and secondary, along with interface cards
for communication and processing the IMU and GPS data. It also contains all ports for
data output to peripheral survey equipment.

The IMU contains three solid-state linear accelerometers and gyros which work together
with electronics to provide digital measurements of acceleration in three directions and
motion around all three axes of the IMU.

The components work together to provide position, attitude, and heading information to
the various survey systems on S3003.

Position and velocity information is provided by the primary GPS receiver using
differential (RTCM) correctors received through the DIFF port on the PCS. The primary
GPS receiver also provides the Pulse Per Second (PPS) strobe used to synchronize data
output to Universal Time Coordinate (UTC) or GPS time.

Attitude data (heave, pitch, and roll) is computed by the PCS using data from the IMU.
Heave is calculated by performing a double integration of the IMU sensed vertical
accelerations. The POS MV controller heave filter is used for all data: a heave bandwidth
between 10 and 20 seconds and a damping ration of 0.707 are used depending on the
conditions at the time of data acquisition. Both roll and pitch measurements are
computed by the IMU after sensor alignment and leveling.

Heading is computed by blending heading measurements calculated using two
independent methods; dynamic heading alignment and GPS Azimuth Measurement
Subsystem (GAMS). The dynamic heading alignment method uses data supplied by the
IMU and the two GPS receivers. This measurement of heading is accurate under rapid
changes in direction and varying forces of acceleration, and is relatively unaffected by
noise, but will drift when the vessel remains on a steady course. The GAMS method
determines heading by computing a geographic vector between the two fixed GPS
antennas through carrier phase measurements of the satellite signals. This method is
subject to error due to noise but exhibits no drift. The POS MV uses the advantages of
each method to deliver a blended measurement of heading with an accuracy between 0.02
and 0.1 degrees RMS.

Position quality, heading and attitude are monitored in real time using the POS MV
controller software. POS MV setup parameters are shown in Appendix III.

Trimble DSM212L DGPS Receiver

Survey launch S3003 is equipped with a Trimble DSM212L integrated 12-channel GPS
receiver and dual-channel DGPS beacon receiver. The beacon receiver can
simultaneously monitor two independent U.S. Coast Guard (USCG) DGPS beacons.
There are three modes: Auto-Range, which locks onto the beacon nearest the vessel;
Auto-Power, which locks onto the beacon with the greatest signal strength; and Manual,
which allows the user to select the desired beacon. Additionally, the DSM212L can



accept differential correctors (RTCM messages) from an external source such as a user-
established DGPS reference station.

The following parameters can be monitored in real-time through Trimble’s TSIP Talker
software to ensure position data quality: number of satellites used in the solution,
horizontal dilution of precision (HDOP), latency of correctors and beacon signal strength.
The DSM212L is configured in the auto-range mode to only use correctors from the
nearest USCG beacon, to go off-line if the age of DGPS correctors exceeded 20 seconds
and to exclude satellites with an altitude below § .

The DSM212L is used to supply differential correctors (RTCM) to the POS MV primary
GPS receiver through the DIFF port on the POS MV PCS.

Trimble Backpack Unit

The Trimble backpack unit is used to collect DGPS data on fixed aids to navigation and
to update high water features and natural shoreline.

The Trimble backpack unit consists of the following:

e Pro XRS 12 channel DGPS receiver
e Combined L1 GPS/Beacon/Satellite Differential Antenna
e TSCe data logger with Windows CE operating system

Trimble backpack unit
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The ProXRS receiver is set to collect data using the following restrictions:

Minimum No. of satellites: 5
Maximum PDOP: 6

Minimum SNR: 6

Minimum Satellite elevation: 15 degrees

Data collection rates and times are:

Fixed aides to navigation: One second data collected for ten minutes.

Other point features: One second data collected for one minute.

Line features: One second interval for length of line or single points
collected at corners

Trimble’s TerraSync software is used on the Trimble TSCe data logger to collect DGPS
data in the field. A data dictionary created by NRT6 is used in the collection process to
categorize and add metadata to features. Features are collected under one of three
categories: fixed aids, structures or lines.

Line data is acquired on curved and/or complex structures where collecting discrete,
multiple points would be confusing. In most cases, these DGPS line data positions are
acquired by collecting a data point along the outside edge of a feature at an angle or
intersection, then pausing data collection until the next angle or intersection is reached, at
which point a new position is logged to the line. These steps would be repeated until the
feature is completely defined. The Pathfinder software extrapolates between the points
acquired to create a continuous line and clearly delineate the feature.

In some cases where shoreline changes are obvious, line data is collected while walking
along the waterline to delineate the revised shoreline.

On bridges where walking is impractical, a line is obtained while driving a vehicle across
the bridge (antenna positioned outside the passenger side window). An offset to the edge
of the bridge is estimated and entered in the collection process to more accurately depict
the structure.

All items are assigned position numbers based on the day number and order of collection
in the format DDD.###, where DDD is the day number and ### is incremented with each
data point, e.g., 301.001, 301.002, etc.

NRT6 is in the process of updating the data dictionary to one based on the IHO S-57
standard. It is expected to be in use before 2006 and will be included in the DAPR after
final editing. For now a copy of the current data dictionary is included in Appendix IV.
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3.5 Sound Velocity Profilers

NRT6 acquires water column sound velocity data using a Sea-Bird SBE19+
Conductivity, Temperature, and Depth (CTD) profiler. Temperature is measured
directly. Salinity is calculated from measured electrical conductivity. Depth is
calculated from strain gauge pressure. The SBE19+ was calibrated on June 1™ 2005.
Calibration documents are located in Appendix II.

Sea-Bird SBE19+ on Survey Launch S3003
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The ODOM Hydrographic Systems Digibar Pro is a real-time time-of-flight sea surface
velocimeter, which calculates sound velocity using the two-way travel time of a pulse of
sound sent from a transducer to a reflector. The Digibar Pro is mounted at the
multibeam transducer head and is used by the EM3000 system for initial beam forming.
The Digibar Pro was calibrated on October 6", 2004. Calibration documents are located
in Appendix II.

ODOM Hydrographic Systems Digibar Pro on Survey Launch S3003
A second Digibar is used as a backup for the Sea-Bird SBE19+. The second Digibar was
calibrated on August 13™, 2003. Calibration documents are located in Appendix II.
3.6 Land Surveying Equipment

Optical elevation measurements are made using a Leica Automatic B1 and a fiberglass
level rod. The rod is marked in one-centimeter intervals.

13



3.7 Hardware Inventory

. . Vendor
Equipment Model / Part Serial Number Calibration Remarks
Kongsberg Simrad EM3000 Processing Unit 1518 N/A Installed 2003
Multibeam ENGO00 T 3
Echosounder He;f‘l“s ueer 307 N/A Installed 2003
. Workstation 23-372WS N/A Installed 2003
Si dljlgl'; 3 %‘:ﬂm TPU 351 N/A Installed 2003
Towfish 450 N/A Installed 2003
Innerspace
SB Echosounder Model 455A 194 July 2004 Installed 2003
Applanix PCS 676 N/A Installed 2003
POS MV 320 IMU 307 N/A Installed 2003
Trimble DGPS DSM 212H 0220296441 N/A Installed 2003
Receiver
Seabird Seacat SBE 19 Plus 19P37217-4676 | 9/03/2004
Profiler
Odom Digibar Pro DB1200 98213 10/06/2004 On MB Head
Odom Digibar Pro DB1200 98214 8/13/2003 Spare
Dynapar Cable Max Count II Unknown N/A
Counter
Leica Automatic B1 4592 N/A
PC Hardware
Machine Hardware Configuration —
Name Make/Model Serial number Processor RAM Video Card RtAli/(I)
Dell OptiPlex 512 NVIDIA
NRT6-1 GX270 FKTT931 P4, 2.8 GHz MB GeForce FX5200 128 MB
Dell OptiPlex 512 NVIDIA
NRT6-2 GX270 3LTT931 P4, 2.8 GHz MB GeForce FX5200 128 MB
H k HP Pavilion MXP41302TQ | P4,32GHz | 1GB NVIDIA 128 MB
ypac VIHo » 2 GeForce FX5200
. . 512 Matrox
Klein Klein 3000 23-372WS P3,1.2 GHz MB Millenium G450 Unknown

4. Software Systems

Coastal Oceanographic’s Hypack Max is used for vessel navigation and line tracking

during all data acquisition.
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Hypack Max’s Survey program is used to log SBES data and is used in conjunction with
Hypack Max’s Hysweep Survey program to log MBES data. SBES and MBES data are
logged in the Hypack “raw” format, with SBES data using the day number as an
extension and MBES data using the .hsx extension. Both are ASCII text files. Setup
parameters for Hypack Survey and Hysweep Survey are included in Appendix III.

Klein SonarPro software is used to monitor and log all side scan sonar data. Data is
recorded in the Klein SDF format.

Caris HIPS/SIPS 6.0 is used on office workstation NRT6-1 and NRT6-2 for processing
all MBES, SBES and SSS data.

4.1 Software Inventory

Computers and Operating Systems:

Machine OS
Date New
Name Windows XP SP1 SP2
NRT6-1 2003 2003 2003 2005
NRT6-2 2003 2003 2003 2005
Hypack 2003 2003 2003 Not Installed
Klein 2003 2003 2003 Not Installed
Acquisition Software:
Machine Name Hypack Max Klein SonarPro
Ver. 4.3 Gold Ver. 8.0
Hypack 23-May-05 n/a
Klein n/a 25-Jun-05
Processing Software:
Machine Pathfinder Office Maplnfo Pro Hydro MI Vertical Mapper
Name Ver. 3.0 Ver.6.5 | Ver.8.0 Ver. 5.4.1 Ver. 3.0
NRT6-1 2004 2004 Oct-05 2004 2004
NRT6-2 2004 2004 Oct-05 2004 2004
q Caris GIS HIPS/SIPS Pydro Velocwin
Machine SP1 HF
Name Ver 4.4 SP3 | Ver.5.4 1-28 Ver. 6.0 | 5.3.3rc5 5.9.4 8.6 8.7.7
NRT6-1 2004 2004 2004 Sept-05 2005 Sept-05 2004 | Sept-05
NRT6-2 2004 2004 2004 Sept-05 2005 Setp-05 2004 | Sept-05

Support Software:

15




. MS Office XP Professional NobelTec Tides and
Machine Name
SP2 Currents
NRT6-1 2004 2005
NRT6-2 2004 2005

5. Personnel

Training
Personnel Position Small Boat Hvdro Tides Basic Advanced | Shallow Water
Safety y Caris Caris Multibeam
. Physical Science
Edmund Wernicke . 2005 N/A N/A 2005 2005 2005
Technician
Julia Uhlendorf Contractor N/A 2005 2005 2005 2005 N/A

16




APPROVAL

As Chief of Party, I have ensured that standard field surveying and processing procedures were
used during this project in accordance with the Hydrographic Manual, Fourth Edition;
Hydrographic Survey Guidelines; Field Procedures Manual, and the NOS Hydrographic Surveys
Specifications and Deliverables Manual.

I acknowledge that all of the information contained in this report is complete and accurate to the
best of my knowledge. |

Approved and Forwarded: s /7)4/[“ ? Jj’(%: j W@ /L#/\ L0046

Edmund Wernicke, Physical Science Technician
Navigation Response Team Six
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Appendix I
1. Pos MV and Vessel Offset Survey
2. Static Draft Report
3. Dynamic Draft Report
4. Side Scan Sonar Certification Report
5. Patch Test Calibration Report

6. Lead Line Calibration Report
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NOAA Survey Launch S3003
POS MYV and Vessel Offset Survey Field Report

Purpose
The purpose of the survey was to accurately determine the spatial relationship of various

components of a POS MV navigation system, and determine vessel offsets used to correct
position and depth measurements for NOAA survey launch S3003.

Instrumentation

Topcon ET-1 Total Station
A standard peanut prism

Personnel

Surveyor: Ash Harris (Resigned from NOAA)
Assisted by: Kurt Brown, Edmund Wernicke, Julia Uhlendorf

Project Details

This survey was conducted at a Keefe Kaplan Maritime boat works in Richmond, CA on
November 9, 2004. The survey launch was on blocks and leveled according to the
waterline (marked in ink on the port side of the launch), and the multibeam survey arm
was lowered as shown in figure 1.

The total station was set up at the first control point (CP1), and a random point in the
distance chosen for a back sight. From CP1 angle and distance measurements were
taken to the following points:

Centerline Bow

Centerline Stern

Trimble GPS Antenna

Port and Starboard POS antennas

SSS Tow Point at top of sheave

Simrad Multibeam Transducer Head at center bottom

19



Figure 1.

A second control point (CP2) was then established on the opposite side of the launch and
angle and distance measurements were taken to the following points:

Singlebeam Transducer

Center of POS IMU

Vessel Reference Point (RP) — Approximate center of rotation
Forward Port Waterline

Aft Port Waterline

Establishing the Reference Frame

The vessel reference frame was established using two points shot fore and aft on the
centerline (keel) of the vessel. To expedite the field measurements, the initial field
survey was done using assumed coordinates with the z value for the reference frame
points set to zero.

A baseline was later computed in a north/south orientation, and the vessel’s reference
frame points transformed to the baseline. All other points were then rotated to the
baseline’s orientation and the vessel RP was set as the origin. The coordinates of all
points were calculated with respect to the RP.

20



Discussion

The positions for all GPS antenna are to the top center of the antenna. To correct the Z
value of the primary POS MV antenna to the antenna phase center, 2.5 cm (obtained from
Applanix product manual) was subtracted from the height. This value was entered into
the POS MV installation parameters.

The following problems were found with the survey of S3003:

¢ Benchmarks were not recorded or marked on the vessel.

e Although raw data is available, full documentation on the process of converting
the raw data to the final offset values is not available, as the surveyor is no longer
with NOAA.

e No rigorous error analysis was done. Error values entered into Caris are based on
manufacturer error estimates of the instrument.

In lieu of the above problems, a complete resurvey of S3003 is recommended, and will be
undertaken as soon as possible. For the present, the offset measurements obtained in this
survey will be used in data processing and have been verified as accurately as possibly
with a steel tape measure. All offset values checked were within the error expected using
the steel tape.

Final coordinates for all points taken are summarized in the following table.

Description X Y Z
Reference Point 0 0 0
Centerline - Bow 0 3.3258 N/A

Centerline - Stern 0 -3.9928 N/A
Trimble GPS -0.0133 -0.5163 -3.266
Antenna
Stbd POS Antenna 0.7672 1.2712 -2.527
Port POS Antenna -0.7621 1.262 -2.529
SSS Tow Point 0.5073 -4.0154 -2.422
SWMB 1.341 3.0209 1.232
Transducer
SB Transducer -0.1698 0.3505 0.353
IMU 0.1269 0.3109 0.118
Waterline Mark -1.1753 -1.9092 -0.055
AFT
Waterline Mark -1.1717 0.3623 -0.049
FWD
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Error Estimates

Precise error estimates could not be obtained for the ET-1 total station. Error estimates
are based on later model Topcon total stations. From manufacturer specifications:

Measurement Accuracy = (Smm + 2ppm x distance)

All shots were less than 100 meter in distance, reducing the measurement accuracy to
Smm (5 ppm at 100 meters add less than a mm to the value).

This value was entered into the Total Propagated Error section of the vessel configuration
file.

22



NOAA Survey Launch S3003
Static Draft Report
Navigation Response Team Six

Background

The purpose of a static draft measurement is to correct for the distance from the waterline
to the transducer face. In Caris software, the term draft is not used. The Z value of the
transducer below the vessel reference point (RP) and waterline will give the draft.

Procedure

The static draft was measured by marking the waterline on the vessel with the vessel in
the water and not listing. Marks were made fore and aft on the port side of the vessel.
Both marks were shot in using a total station as part of the vessel offsets measurement
process. The Z value for these two points was averaged and used as the value for
distance between waterline and RP entered into the Caris vessel config file.

The values measured are summarized in the table below.

Offset Measurement Z Value (meters)
RP to Fore Waterline fore -.049
RP to Aft Waterline -.055
RP to Singlebeam Transducer 353
RP to Mulitbeam Transducer 1.23

Using the average waterline value of -0.052 meters drafts for the multibeam and
singlebeam transducers are shown in the table below.

Transducer Draft (meters)
Multibeam 1.28
Singlebeam 0.40
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NOAA Survey Launch S3003
Dynamic Draft Report
Navigation Response Team Six

Background

The draft of a vessel changes as the speed changes, and is accounted for in CARIS using
a table of speed-draft value pairs entered in the vessel config files. During the merge
process, the difference between the instantaneous draft and the static draft is computed
and the final depth is compensated.

These speed-draft value pairs are acquired by running speed trials and the settlement and
squat procedure described in this report.

Date and Location

Dynamic draft data were acquired on June 16, 2005 in the Richmond Inner Harbor area
of San Francisco Bay, CA.

Equipment

Leica Automatic B1 Optical Level — Serial Number 4592
Fiberglass 0.5 cm Level Rod

Procedure

Dynamic draft calculations were recorded twice: once with the multibeam arm in its
stowed position, and once with the arm deployed. Draft readings were taken at various
RPM levels covering the range of survey speeds for singlebeam and multibeam survey
operations.

The level rod was placed as close to the position of the Inertial Motion Unit (IMU) as
possible, which was at the aft cabin bulkhead on the centerline of the launch. The rod
extended over the top of the launch cabin allowing readings to be taken from a fixed pier.
At each desired RPM level, readings were taken as the launch was driven toward and
away from the shore-side observer. Three readings were taken per pass and all readings
were averaged to come up with one value at each RPM level. To account for tidal
changes during the procedure, an average at rest reading was made prior to each new
RPM level. For each RPM level, the difference between the average measured value and
an at rest value interpolated between the two at rest values bracketing the run was
computed to determine the change in draft. (Note: At 2800 RPM in the singlebeam
procedure, a delay in the runs required the at rest value taken after the run be applied to
the readings).
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Speed trials were performed to determine the speed of the survey launch at each RPM
level. Lines were run at each RPM level. The data was processed and speed values for
each line were computed in Caris.

Results

The results of the speed trials and dynamic draft observations for multibeam and
singlebeam operations are summarized in the tables below. The columns in blue show
final speed-draft values entered into the Caris vessel configuration files. The values
represent the draft relative to the initial zero draft value. Thus a positive value in the
table represents an increase in the draft relative to the vessel at rest. Values in the table
are added to the static draft in the merge process.

Multibeam Results — Multibeam Arm Deployed

Speed Trials:
RPM Speed
800 2.0
1000 3.1
1200 3.9
1400 4.6
1600 5.3
1800 5.9
2000 6.5
2200 7.0
2400 7.4
Dynamic Draft Readings:
RPM Average | Average | Average | Interpolated | Speed | Difference
Out In of both AT Rest (kts) in Draft
passes Reading (m)
800 4.04 4.04 4.04 4.04 2.0 0
1000 4.042 4.042 4.042 4.04 3.1 .002
1200 4.046 4.046 4.046 4.04 3.9 01
1400 4.06 4.058 4.059 4.045 4.6 014
1600 4.075 4.074 4.075 4.055 5.3 .02
1800 4.098 4.092 4.095 4.065 5.9 .03
2000 4.112 4.108 4.11 4.075 6.5 035
2200 4.125 4.128 4.127 4.085 7 042
2400 4.142 4.133 4.134 4.09 7.4 044
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Graph of vessel speed versus observed difference in draft for multibeam operations:

NOAA S3003 MBES Dynamic Draft Measurements
6/16/05
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Singlebeam Results
Speed Trials:

1000 4.1

1400 5.4

1800 6.6

2200 7.7

2600 8.8

3000 10.9

3200 12.9

3400 14.4

3600 16.0

3800 17.7

4000 20.1
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Dynamic Draft Readings:

RPM Average | Average | Average | Interpolated | Speed | Difference
In Out of both AT Rest (kts) in Draft

passes Reading (m)
800 3.471 3.368 3.47 3.467 2 .003
1000 3.47 3.487 3.479 3.466 3.1 013
1200 3.488 3.485 3.487 3.474 3.9 013
1400 3.51 3.517 3.514 3.489 4.6 025
1600 3.52 3.527 3.24 3.488 5.3 036
1800 3.53 3.523 3.527 3.489 5.9 038
2000 3.545 3.54 3.543 3.502 6.5 041
2200 3.548 3.545 3.547 3.508 7.0 039
2400 3.537 3.543 3.54 3.508 7.4 .032
2600 3.535 3.528 3.532 3.513 8.8 019
2800 3.55 3.55 3.55 3.535 9.9 015
3000 3.507 3.532 3.52 3.54 10.9 -.02
3200 3.473 3.48 3.477 3.545 12.9 -.07

Graph of vessel speed versus observed difference in draft for singlebeam operations:
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NOAA S3003 VBES Dynamic Draft Measurements
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NOAA Survey Launch S3003
Side Scan Sonar Certification Report
Navigation Response Team 6

Introduction

Survey launch S3003 is equipped with a Klein 3000 Side Scan Sonar. To check the
performance of the system, multibeam and side scan sonar were used to acquire
bathymetry and imagery of a buoy block to determine the target detect capability and
positional accuracy of the Klein 3000 as configured on S3003. The exact size of the block
is unknown. However, based on imagery collected, the block is approximately 1m x 1m x
Im.

Equipment

Klein System 3000 Side Scan Sonar
Simrad EM3000 Multibeam Echosounder

Location
The test was performed using charted “Pier J Channel Lighted Buoy 2” which is located
in the Long Beach Outer Harbor at an approximate location of 118° 10° 37 W 33°44’

26”. The buoy’s block was used for the testing of the system on August 2, 2005 and
August 9, 2005 (DN 214, 221).
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LOS ANGELES AND LONG BEACH HARBORS

Location of S3003 side scan sonar certification test.

Running Procedure

Side scan sonar imagery of the buoy block was acquired using a towed Klein System
3000 towfish (S/N 676). Fourteen passes were made at approximately 20, 40 and 60
meters from the target using a 75 meter range scale. Lines were run on all sides of the
buoy and in four directions. This running method insured the ensonification of the buoy
block on both the port and starboard channels of the fish, from different target distances,
and from different directions. Contacts were picked from all fourteen lines. Twenty
multibeam lines were run at varying distances from the buoy for comparison to the side
scan positions and the data was used to obtain a DP on the block.
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Side scan sonar test lines run. Red lines denote lines run with contact detected on
starboard side. Green lines denote lines run with contact detected on port side. Arrows
show the direction the line was run.

Processing Procedure
All test data was processed in CARIS using standard processing procedures and
evaluated for positional accuracy of the system. A BASE surface with a resolution of

0.50 meters was computed from the multibeam data. Side scan contacts were picked from
the side scan sonar imagery and compared to the BASE surface, DP and existing chart.
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Side scan lines run and corresponding contacts picked compared to the 0.50 meter
resolution multibeam BASE surface.
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®@Starboard Contact
@Port Contact
#Buoy DP

Side scan lines run and corresponding contacts picked compared to NOAA Chart 18751,
Los Angeles and Long Beach Harbors.

Results

All contacts are within fractions of a second of a degree from each other and correlate
with the location of the block as determined by multibeam. The maximum distance
between any two contacts is 13.34 meters and is between two contacts on north-south
lines. This could be due to the prevailing current running roughly north-south in the area
at the time of the test. Despite the outlying position of some of the contacts, all of the
contacts would be detected in a typical survey, where a survey search radius of 20 meters
is used with lines are run over the target with 5 meter line spacing. This method provides
a minimum of 200% coverage and ensures multiple ensonifications of each object being
investigated.

All of the contacts picked were used to calculate standard deviations for Easting and

Northing values in MapInfo. Those calculations are shown below in Figure Five. NRT6’s
Klein 3000 side scan sonar system is within acceptable limits for hydrographic surveying.
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Column Statistics |

T able: 555 Contacts 214 217
Colurir: E asting

Count; 18

bl ivirraLarn; 290,959.2

M asiruarn: 390.968.1

Range: 3.9

Sum: 037 327 7

Mean: 23096265

Wariance: 314362

Standard Deviation: 1.77302

Help I

Column Statistics |
T able: 555 Contacts 214 217
Colurnn; Marthing
Count; 18
P iirraarn; 37340155
bl airiLiri: 3734 0287
Hange: 1352
Sum: B7.212.434.6
tearn: 3734024 14
Yariance: 863672

Standard Deviation;  2.93883

Help I

Statistics calculated in Maplnfo for Easting and Northing of all contacts.
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Side Scan Sonar Certification Report

Vessel
Side Scan Sonar System

Certification Date / DN

Certifying Hydrographer

NOAA Survey Launch S3003
Klein 3000

8-Aug-05, 9-Aug-05 (DN 214,
221)

Kurt Brown, Team Leader
NRT6

System Information

TPU serial number 312
Towfish serial number 411
Cable type Kevlar
Date of Most Recent EED / Factory Checkout

Date of Most Recent Pressure Sensor Verification (if
applicable)

Vessel Information

Sonar Configuration Towed

Cable Measurement System (if applicable)

Date of Current Vessel Offset Measurement /
Verification

Date of Current Cable Measurement / Verification (if
applicable)

Dynapar Cable Counter

10-Nov-04

Test Information

Test Date(s) / DN(s)

System Operator(s)
Wind / Seas

Locality

Sub-Locality

Description of Bathymetry
Bottom Type
Approximate Water Depth
Description of Target
Approximate Target Size

Target Position

Description of Positioning Method
Estimated Target Position Error
Approximate Survey Speed
Approximate Towfish Altitude

8-Aug-05, 9-Aug-05
(DN 214, 221)

K. Brown, J. Uhlendorf,
E. Wernicke

0-1 kts, NW

Los Angeles / Long Beach
Harbors

San Pedro Bay

Flat

Mud

14.5 meters

Buoy Block

Tmx1mx 1m

33°44' 26.4012"N,
118° 10' 37.6392"W
POS MV DGPS

5 meters

3 kts.

8 meters
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NOAA Survey Launch S3003
Patch Test Calibration Report
Navigation Response Team Six

Background:

NOAA survey launch S3003 is a multi-purpose survey platform capable of acquiring
multibeam bathymetry using a Kongsberg Simrad EM 3000 shallow-water multibeam
echosounder system. The transducer is pole-mounted on the forward starboard deck of
the launch. Biases due to misalignment of the sonar were assessed in Caris HIPS
Calibration mode and entered into the Caris vessel configuration file

NRT6_S3003 EM3000.

Location, Date and Personnel:

The patch test was performed near the Port of Los Angeles in San Pedro Bay, CA on July
27,2005, DN 208 (approximate position: 118° 14’ 00.00”W 33° 43’ 00.00”N).
Personnel included NRT6 team members Kurt Brown, Edmund Wernicke, and Julia
Uhlendorf.

Reference surfaces included a charted wreck, a bounded slope and a flat area. The wreck
was a distinctive feature rising off the bottom approximately one meter. The bounded
slope was the edge of a dredged channel with an approximate slope of 23 degrees. The

flat surface was the bottom of a dredged channel approximately 21 meters in depth.

The locations of each test area are as follows:
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Equipment:

Kongsberg Simrad EM 3000 multibeam echosounder
Applanix POS MV 320 Inertial Measurement Unit
Trimble DSM 212H DGPS receiver

Seacat SBE19 Plus SV profiler

Procedure:

Lines for navigation time error and pitch were run in two separate areas to increase the
accuracy in assessing these errors. Lines 010 1701 and 001 1744 were used for both
navigation time and pitch error. One set of lines each were run for yaw and roll biases.
The procedures for running lines are as follows.

Navigation Time Error: Two coincident lines were run in the same direction at two
different speeds over the wreck and on the bounded slope. Lines were run at
approximately 3 and 6 knots. The upper speed was limited by the maximum speed the
survey launch could be driven without inducing vibration in the multibeam arm.

Pitch: Two coincident lines were run in opposite directions at the same speed over the
wreck and on the bounded slope.

Roll: Two coincident lines were run in opposite directions at the same speed over the flat
area approximately 21 meters deep.

Yaw: Two offset lines were run in the same direction and at the same speed
approximately fifteen meters on either side of the wreck. The wreck was seen in the

outer beams for both starboard and port sides.

The following table lists the lines run and area for each procedure.

Test Type Lines Run
On Wreck On Slope On Flat
Navigation/Time | 010 1701 | 010 1709 | 001 1744 | 001 1750
Pitch 010 1701 | 010 1717 | 001 1744 | 001 1747
Roll 007 1754 | 007 1803
Yaw 040 1724 | 050.1728

Processing procedures:

Data were processed twice by NRT6 personnel Kurt Brown and Julia Uhlendorf. Final
offset values represent the average of these two procedures.

All biases were determined in the Caris calibration mode. Navigation time, pitch, roll and
heading error values in the Caris vessel configuration file NRT6 S3003 EM3000 were
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set to zero before the calibration process was started. After initially converting the data,
tide and SVP were applied and the data was merged. The lines were then processed for
error values in calibration mode in the following order: navigation time, pitch, roll and
finally heading. Error values were entered into the vessel configuration file after each
calibration procedure and lines were remerged before beginning the next calibration
procedure.

Navigation Time: The lines run over the wreck and on the bounded slope were reviewed
in Caris calibration mode at the nadir beams of the swath for an along track displacement
of soundings. The data was reviewed in several different areas in both cases and the time
error adjusted until no offset was noticed in the sounding data. Error values varied from
0.68 to 0.81 across both test areas and review by two people. A final average error value
of 0.76 was computed.

Pitch: The lines run in opposite directions over the wreck and on the bounded slope were
reviewed in Caris calibration mode at the nadir beams of the swath for an along track
displacement of soundings. The data was reviewed in several different areas in both cases
and the pitch error adjusted until no offset was noticed in the sounding data. Error values
varied from 1.1 to 1.7 across both test areas and review by two people. A final average
error value of 1.45 was computed.

Roll: The two lines run in opposite directions over the flat area were reviewed in Caris
calibration mode at the outer beams of the swath for an across track displacement of
soundings. The data was reviewed in several different areas and the roll error adjusted
until no offset was noticed in the sounding data. Error values varied from .07 to .11 over
the test areas and review by two people. A final average error value of .09 was
computed.

Heading: The two heading bias lines run over the wreck were reviewed in Caris
calibration mode for along track displacements of soundings. The data was reviewed in
several different areas and the heading error adjusted until no offset was noticed in the
sounding data. Error values varied from 3.4 to 3.8 over the test area and review by two
people. A final average error value of 3.6 was computed.

Results:

The following table lists the final values obtained in the calibration process.

Bias Type Final Error Value

Navigation Time 0.760
Pitch 1.450
Roll 0.090
Yaw 3.600
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These values have been entered into the Caris vessel configuration file
NRT6 S3003 EM3000.
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NOAA Survey Launch S3003
Lead Line Calibration Report
Navigation Response Team Six

Lead Line & Sounding Pole Calibration Report

Lead Line / Sounding Pole Identification Number:
(Unique Identifier, with equipment type, date made, etc.) #4_

Date of Calibration: 10 (5—/'0 s

Method of Calibration: / Steel tape Permanent graduation marks | Other

Location: | 514 Beach ,CA

Platform, Vasselt’or Party: S 3¢ ﬁ = , JUQT[&

Chief of Party: {1 Commanding Officer .~ Team Leader Lead Hydrographer |/}, 4 2yl
Lead Line / Sounding Pole Unit of Measure: Meters (This should always be meters!)
Measured by: Recorded by: Checked by:
Ed Wernicke Julix Uhlendod Julia Uhlendof
Graduated Calibration Lead Line Corrector
| Marking (a) Measurement (b) (c=b-a)
0-00 0.00 0. 06
/.00 ]. CO 0.00
R.00 .99 -0.0|
2.00 297 0.0
4.00 3.97 -0.03
$.00 4.9 —0.04
(0O S.95 —0.05"
200 .94 —0-00

7S50 244 ~0.0L
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Appendix II

1. Sea-Bird Electronics SBE 19+ CTD Profiler Serial No. 4676 — Calibration Report
2. Odom Digibar Pro Serial No. 98213 — Calibration Report

3. Odom Digibar Pro Serial No. 98214 — Calibration Report
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Sea-Bird Electronics SBE 19+ CTD Profiler Serial No. 4676-

FROM :

Residual, (Degrees C)

-0.02

0.01

0.00

-0.01

FAX NO.

Calibration Report

Jul. 11 2885 03:41PM P2

SEA-BIRD ELECTRONICS, INC.

1808 136th Place N.E., Bellevue, Washington, 98005 USA
Phone: (425) 643 - 9866 Fax (425) 843 - 9954 Email: seabird@seabird.com

SENSOR SERIAL NUMBER: 4676
CALIBRATION DATE: 03-Sep-04

IT8-90 COEFFICIENTS

1.25220%e-003
2.641777e-004
a2 = =1,553068%e-007
1.591276e-007

a0 =
4l =

a3 =

BATH TEMP

(1T5-90)
1.0000
1.5000

15.0000

16.5000

24,0000

29.0000

32,5000

MV = (n - 524288)/ 1.6e+007

INSTRUMENT
QUTPUT(n)
610669.279
541966.502
371806.046
326185.323
264295,417
217217.702
188793,425

SBE19plus TEMPCRATURE CALIBRATION DATA
ITS.90 TEMPERATURE SCALE

INST TEMP
(ITS-90)
0.9999
4.5002

14,9908
18.5000
24.0001
29.0000
32.4999

R =(MV * 2.900e+009 + 1.0242+008) / (2.048e+004 - MV * 2,0¢+005)
Temperature ITS-90 = 1/{a0 + al[n(R)] + al[ln![R)] + aJ[.*n“(R)I} =273.15 (°C)

Residual = instrument temperature - bath temperature

0.02

[ ]
®

e

T

|

111

1111

"

|

Y Y |

-5 o]

10 15

43

20

25 30
Temperature, Degrees C

35

RESIDUAL
(1TS-90)
-0.0001
0.0002
-0.0002
=-0.0000
0.0001
0.0000
=-0.0001

Date, Delta T (indeg C)

"@7] 03-Sep-04 -0.00



FROM :

Residual, (S/m)

FAX NO, : Jul. 11 2885 683:41PM P3

SEA-BIRD ELECTRONICS, INC.

1808 136th Place N.E., Bellevue, Washington, 98005 USA
Phone: (425) 643 - 9866 Fax (425) 643 - 9954 Email: seabird@seabird.com

SENSOR SERIAL NUMBER: 4676 SBE1%olus CONDUCTIVITY CALIBRATION DATA
CALIBRATION DATE: 03-Sep-04 PSS 1978: C(35,15,0) = 4.2914 Siomens/meter
COEFFICIENTS:

g o= =1.044412e+000 CPcor = -9.5700c-008

h = 1.3314782e-001 CTcor = 3.2500c-006

L

j

-1.527031e-004
2.857296=-005

BATH TEMP  BATH SAL. BATHCOND INSTFREQ  INST COND RESIDUAL

(ITS-90) (PSU) (Siemens/m) (HMz) (Siemens/m) (Siemens/m)
22.0000 0.0000 0.00000 2799.37 0.0000 0.00000
1.0000 34,7690 2.97231 5485.22 2.9723 0.00001
4,5000 34.7490 3.27900 5690.06 3.2790 =0.00001
15.0000 34,7054 4.25945 6299.68 4,2594 ¢.00000
18.5000 34.6962 4.60415 85%00.15 4.6041 =-(}.00001
724.0000 34.6060 5.16138 6811.50 5.1614 0.00002
29.0000 34.6804 5.60256 7089.99 5.6826 -0.00001

{=1INST FREQ/ 1000.0

Conductivity = (g + Wit +ij) /(1 + 81+ ep) Siemens/meter

t = temperature[°C)]: p = pressurc[decibars); § = CTcor; £ = CPcor;
Residual = instrumenl conductivity - bath conductivity

. Date, Slope Corroction
0.002--

(@7 03-Sep-04 1.0000000
0.001-+--
0.000 >—-| 9—o @
-0.001
Y0 0 G A S Y Y IO O B A O A T
0 1 2 3 4 5 8 7

Conductivity (Siemens/m)
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FROM : FAX MO, : Jul. 11 2885 83:42PM P4

SEA-BIRD ELECTRONICS, INC.

f 1808 136th Place N.E., Bellevue, Washington, 98005 USA
5 Phone: (425) 643 - 9866 Fax (426) 643 - 9954 Email: seabird@seabird.com

SENSOR SERTAL NUMBER: 4676 SBE19nlus PRESSURE CALIBRATION DATA
CALIBRATION DATE: 09-Sep-04 508 psin /N 6134
COEFFICIENTS:
ERO = 3,37235%e=-002 PTCAO ~ 5.154841a+005
Al = 1.542930e=003 PTCAL = 3.028947e+000
| PA2 = 6.247656e-012 PTCAZ = =1.022479e-001
| PTEMPAD = —7.5820590+001 PTCBO = 2.44103He+001
i WTEMPAL = 4.602333e+001 PTCB1 = -1.925000e-003
PrEMEAZ =~ -2,154645e-001 PTCBZ = 0.000000e+000
PRESSURE SPAN CALIBRATION THERMAL CORRECTION
PRESSURE  INST THERMISTOR COMPUTED ERROR TEMP THERMISTOR  TNST
PSIA  OUTPUT OUTPUT PRESSURE  %FSR ITS90 QUTPUT  QUTPUT
14.62 524930.0 2.1 14.61 -0.00 32.50 2.289  525143,93
499,73 5799H0.0 7 § 99.72 -0.00 29.00 2.21 525154.32
199,73 644622.0 2.1 199,70 -0.00 24,00 2.10 525169.22
299.72 709232.0 21 299,69 -0.01 18.50 1.498 525173.09
AQ4,71 777036.0 2.1 404.69 -0.00 15.00 1,91 525175.73
504.70 841584.0 L 504.70 ~0.00 4.50 1.69 525164.22
404,11 777070.0 2.1 404.74 0.01 1.00 1.6 52%187.11
299,72 709264.0 21 298.75 0.00
190,72 644852.0 2.1 199.75 0.01 TEMP (ITS90) SPAN (mV)
99,72 579947.0 2.1 99.73 0.00 -53.00 24.42
14.62 524951.0 2.1 14.64 0.00 25.00 24.34

y = thermistor output; t = PTEMPAQ + PTEMPAI * y + PTEMPA2 * y!
x = pressure output - PTCAQ - PTCA1 * - PTCA2 * {*

3= x* PTCBO / (PTCBO + PTCB1 * t + PTCB2 * )

pressure (psia) = PAO + PA] # n+PA2*

Date. Avg Delta P %FS
0.50 -

['®]09-Sep-04 -0.00

o
n
£

]

i

1

i

!

i
| .

=
g
]
@-
L J
[ ]

Residual, (% FSR)

o
N
@
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0 50 100 150 200 250 300 350 400 450 500 550
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Odom Digibar Pro Serial No. 98213-Calibration Report

Date:
Oct 06, 2004

Serial #:

SN:98213-100604

DIGIBAR CALIBRATION REPORT

varsion 1.0 (c) 2004

ODOM HYDROGRAPHIC SYSTEMS, Inc

STANDARD DEL GROSSO H*O

TEMP VELOCITY MEASURED RES_VEL OBS-CAL

4.00
450
5.00
5.50
6.00
6.50
7.00

7.50

B8.00

8.50

9.00

8.50
10.00
10.50
11.00
11.50
12.00
12.50
13.00
13.50
14.00
14,50
15.00
15.50
16.00
16.50
17.00

0.20
0.10 |
0.00
-0.10
-0.20

1421 62
1423.90
142615
1428.38
1430.58
1432.75
1434.90
1437.02
143812
144119
1443.23
144525
1447.25
144922
145117
145309
1454 99
1456.87
1458.72
1460.55
1462.36
1464 14
146591
1467 65
1469.36
1471.06
147273

FREQUENCY

555110
556984
5568.18
5576.67
5585.07
5593.25
5601.63
5609.98
5617.61
5626.39
5633.18
5640.75
5648 80
5655.96
5663.81
6671.37
5678,54
5685.73
5692.37
5699.15
5706.13
5713.01
5719.71
5726.11
573252
5739.01
574564

142185
1423 85
1426.04
1428.27
143048
1432.63
1434 83
1437.03
1439.03
1441.08
1443.12
144511
1447 18
144911
1451.20
145316
1455.06
1456.94
1458 68
1460.46
1462.30
146410
146587
1467 55
1469.23
1470 94
147268

-0.07
-0.05
0.1
-0.10
-0.10
-0.12
-0.07

0.01
-0.08
-0
-0.11
-0.14
-0.07
01

003

0.07

0.08

0.06
-0.04
-0.09
-0.06
-0.04
-0.04
-0.10
-0.13
-0.12
-0.05

TEMP VELOCITY MEASURED RES_VEL OBS-CAL

17.50
18.00
18.50
19.00
18.50
20.00
20.50
21.00
21.50
22.00
22,50
23.00
23.50
24.00
2450
25.00
25.50
26.00
26.50
27.00
27 .50
28.00
28.50
28.00
29.50
30.00

1474 38
1476.01
1477.62
1479.21
1480.77
1482.32
1482.84
148535
1486.83
1488.29
1489.74
148118
1482 56
1493 95
1495.32
1496 66
149799
1499.30
1500.58
1501.86
1503.11
1504.35
1505.58
1506.76
1507.94
1508.10

FREQUENCY

5752.10
5757.99
5764.14
5770.05
5775.85
5781.98
5787.80
5793.56
5800.06
580532
5810.98
5816.13
5821.56
5826.72
5831.83
5836.95
584181
5847.09
5851.43
5856.45
5861.07
5865.71
5870.55
5874.93
5870.58
5883.98

1474.38
1475.93
1477.54
1479.09
1480.62
1482 23
1483.76
1485 27
1486.98
148836
1489.85
149120
1492 63
149398
149533
1496 68
1497 .95
145934
1500 .48
1601.80
1603.01
150423
1505.51
1508.66
1507 .88
1508.04

0.00
-0.08
-0.08
-0.11
015
-0.08
-0.08
-0.07

0.15

0.07

0.11

0.04

0.07

0.04

0.02

0.01
-0.04

0.04
-0.11
-0.06
-0.10
=0.11
-0.08
-0.10
-0.06
-0.07

Odom Hydrographic Systems, Inc.
1450 Seaficard Avenue, Balon Rouge, Louisiana TOB10-6261, USA
Telephone: (2251-769-3051, Facsimile: [225).768.5122
E-mail’ email@odomhydrographic.com, HTTP: www.odomhydrographic.com
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Serial #:
SN:98213

Date:
Oct 06, 2004

DIGIBAR CALIBRATION REPORT

warsion 1.0 (¢} 2004

ODOM HYDROGRAPHIC 3YSTEMS, Inc

Burn these numbers to EPROM: Gradient 3364

2.00

1.00

-1.00

OBSERVED-CALCULATED (METERS)

-2.00 L

Intercept 373

Calibration Graph

ROl e e

TEMPERATURE (CENTIGRADE)

@

Odom Hydrographic Systems, Inc.
1450 SeaBoard Avenue, Baton Rouge, Louisiana 708106281, USA
Telephone: (225)-789-3051, Facsimile: (225)-766-5122
E-mail; email@odomhydrographic com, HTTP: www odomhydrographic.com
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Odom Digibar Pro Serial No. 98214-Calibration Report

NRT- 6

1450 Seaboard Avenue « Baton Rouge, Louisiana 70810-6261 USA

odom E-mail: email@odomhydrographic.com - http://www.odomhydrographic.com

HYDROGRAPHIC SYSTEMS Telephone: (225) 769-3051 « Facsimile: (225) 766-5122
8/13/2003 STANDARD DEL GROSSO H20  SERIAL# 98214-081103
TEMP VELOCITY MEASURED RESWVEL 0QBS-CAL TEMP VELOCITY MEASURED RESVEL OBS-CAL
FREQUENCY FREQUENCY
4.0 1431.62 5530.9 1421.4 -022 178 1474 38 57458 1474.5 0,15
4.5 1423.90 55402 14238 -0z 180 1478.01 57827 14761 012
50 142615 B55E.0 1426.1 =010 185 1477.62 5759.0 14777 012
55 1428738 55665 1428.2 -0.15 19.0 1479.21 5764.8 1479.3 0.os
B0 1430.58 55756 14306 0.01 19.5 1480.77 57714 1480.9 014
B.5 143275 55819 14327 -0.05 200 148232 E777.2 1482.4 0.09
7.0 1434,90 55821 14348 -0.08 20,5 1483.84 g783.2 14840 012
7.5 1437.02 S600.5 1437.0 -0.04 21.0 148535 5789.0 14854 010
a0 143812 5608.0 14382 0.08 2.8 485,83 57943 14868 0.00
8.5 144115 56174 14413 0.06 220 14EB.29 S800.1 14883 0.00
8.0 1443.23 5625.0 14433 0.03 225 1480.74 5605.8 1480.8 0.03
8.5 144525 56327 14453 0.00 230 149116 5B11.4 1491.2 0.05
10.0 1447.25 58406 14473 0.05 235 1482 56 58165 1482.5 -0.03
105 1449.22 5848.7 1449 4 0.18 240 149395 58,7 1493.9 -0.08
1.0 1451.17 6666.2 14513 013 248 149532 5826.9 1495.2 -0.11
1.6 1453.09 56633 1453.1 004 25.0 1496 88 Saz2o0 14065 -0.14
120 1454 53 5670.8 1455.1 o010 2558 1487 99 58373 14979 012
125 1456.687 56786 14571 018 26.0 145830 SB42.3 1495.2 -0.13
13.0 1458.72 56859 14588 .22 265 1500.5% 5B4T.3 1500.4 -0.15
138 1460.55 56926 1460.7 0.1 270 150186 5852.2 1501.7 -0.15
4.0 146226 Se99.8 14825 0.8 27.5 150311 5857.1 1503.0 018
14.5 1484,14 5706.9 14543 o1g 250 1504.35 5881.8 1504.2 -0.17
16.0 1465.91 5713.8 14661 0.22 285 1505.56 58566 1505.4 -0.16
15,8 1467 .65 57204 1467.8 017 280 1506.76 5871.1 15066 -0.20
18.0 145938 57271 14655 018 . 295 1507.94 SBTS.T 1507.8 -0.18
16.5 1471.06 57338 14713 0.20 300 1509.10 58801 1508.9 -0.22
7.0 147273 5740.2 1472.9 018
constants. J292 32

CALIBRATION GRAPH

a 2.00 -
a T
E |
= 1.00
g |
| [E TN
w
| &r 2 ,
oM 000 -
o [
g2
| & -1.00
1 [15]
4]
m |
@ g0 L

TEMPERATURE (CENTIGRADE)
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Appendix III

1. S3003 Vessel Offset Measurements

2. S3003 Systems Setup Diagrams
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S3003 Vessel Offset Measurements

Top View

S3003 Vessel Offset Measurements
11/10/2004

Description: Aluminum Sea Ark VC Commander Survey Launch Top View
Vessel Length: 27 feet
LOA: 32 feet
Port
POS GPS
SBTrans'ducéF"7621
~T ® _
- — = - ttion —_ — — RP centerline
[1>0.1269
MU
0.7672
POS GPS
Starboard

MB Transducer Head
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Port Side View

S3003 Vessel Offset Measurements

Port Side Singlebeam & Sidescan Sonar Systems
11/10/2004

Description: Aluminum Sea Ark VC Commander Survey Launch
Vessel Length: 27 feet
LOA: 32 feet

Water line

I 1.500 i

Tow Point
i

|
RPcenterline — — > — — — — — — — — — — — — -4 — — — — IIIQR—P - — - - — - — - — - — - =
SBTransducer@ $0.353
b 1.262 i
—

i
= -0.5163
0350 -4.0154 =
[
meters
X Y Z
Main GPS Antenna 0.0133[-0.5163 | -3.266
Port POS GPS -0.7621| 1.262 | -2.529
Tow Point 0.5073 |-4.0154 | -2.422
Singlebeam Transducer -0.1698] 0.3505 | 0.353
Waterline -0.052
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Starboard Side View

S3003 Vessel Offset Measurements
Starboard Side Multibeam System

11/10/2004
Description: Aluminum Sea Ark VC Commander Survey Launch

Vessel Length: 27 feet
LOA: 32 feet

53003

__..________________________-_....—r-:r — — — RPcenterline

meters

X Y 7
Main GPS Antenna 0.0133 | -0.5163 | -3.266
Starboard POS GPS 0.7672 | 1.2712 | -2.527
IMU 0.1269 | 0.3109 | 0.118
SWMB Transducer 1.3319 | 3.0143 | 1.232
Waterline -0.052
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S3003

Systems Setup Diagrams

Hypack Max

Hypack Hardware
POS Net

Hypack Hardware: POS Device Setup

b= Hypack Max - c:\hypack’projects), Lom‘l Beach'Long Beach.ini

File Draw View Settings F

Final Products  Wtiikies  Tools  Help

E;B-::ilﬁ[lﬂa d_ﬂhumm@ ca IE'E' A|Uﬁ &

[DataFiles

I_j Fiaw Data Files
("] Edited Data Files
[°] Sorted Data Fles

Project Fies

[Z Advanced Channel Files
[+ ] Background Files

(2] Bordes Files

[Z] Channel Plan Files

[Z1 KTD Files

(=] Matri Files

(] Planned Line Fles

[Z] Piatting Sheet Files

(21 Sound Welacity Files

] Target Files

[ Template Files

(21 Tide Files

(2 Bucket Files

] Adcp Files

-~ Furction
7 Sem
1 e

Puotacad
-
 uoe

Swtoaditl 21 Yeerifim
Forwand e [353 Ao

Ugtons
F Rscosd i dats
F Flmcond qualiy duls
I e i
I Uto ‘o mwn icdde

ol

et e

U RS by

e

[x:23.36

ﬁmml—[m—

Dives. € \byack \devicns\Prshl 8

[T At e e

15 Fivoond muibaan [senver!] bare - g 102
1 Focond veasel bane dta - gong 1

¥ Gt hesve bom gaoup 102

™ Gint b b goenss 111
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Hypack Hardware

Innerspace 455

Hypack Hardware: Innerspace Device Setup

&= Hypack Max - ac _._Injzl
mMmmwmmmwmmwmumekﬂsb

509 ik N O_H& J\Em“@. Qs -

IDetmes | | Grig . - |Zons:20m10[129# | Dist Unit: Meter
~{_] Raw Data Files

(] Edited Data Files

----- ] Sorted Data Files

[Project Files
(21 Advanced Channel Files
[»,:J (] Background Files
(] Bordet Files
----- [:I Channel Plan Files
- KTD Files !
(21 Matrix Files
] Flarned Line Files -
- CJ Plotting Shest Files Lol i I CETE——— =«
(] Sound Velocity Files ; - ; [ o |
(] Target Fils E::m:m ::‘ldl : Latency tina (sec) [IIIE -
[ Template Files r ; ldc |- Q:::::p -—————-Jw
..... 1] Tide Files  Ech I o Enter sensor’s offsets ralative o H
i % Eetiosmundars T Gt ; |
L8 BucketlFies ™ Sy Gk I Dk e e
(1] Adcp Files [ Tide gniige . Starboard miit): IF Yan ('} W

=Sifions Connct.. Forward (/M) [0.00 Pitch (1200

I= | Recordiaw dota
I7 Recond quaily dota - Height fm/ft}. |0.00 Hull‘i!ﬂm

I™ Recordmessage .

I™ s for matris update

7 Papacsriaion — x|

Diiver: & \hppack\devices\nnd S5 dl = Muiok
Do Depthby  [100

I~ 1PPS GPS with Innerspace 455
F Send Event Mark
I Dual Frequancy nnerspace 456

0D

? [0 0032308 N [1272318.7248 W | | ardlock Present 4

iX:23.36
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Hypack Hardware
Hysweep

Hypack Hardware: Hysweep Device Setup

b= Hypack Max - ypack' projects’Long Beac ng Beach.ini _,._lglz’
File Draw View Settings Preparation Survey Processing Final Products Utiities Tools Help

S0 kA - &% - DETR - =5 -4 ¢E &4

...... (] Sorted Data Files

[DataFies | ; v | Zone: Zone 10(126W-... | DistUnit Meter |
] Raw Data Files e, <
1] Edited Data Fies | (=

W)

{ardware - (last configuration)

I” Tidegaug=s Offsets

File Test ‘Window Language Help |
{ Prinker... Record Basis 4 EE
= Add Device,..
Project Files el e C Aways  © Never $
(] Advanced Channel Files POS Net
] Background Files Innerspace 455  Eveyls) | EI}
(] Border Files Hysweep .$_
] Channel Plan Files
B s | '
L. Mati Fies e {4
] Plarned Line Files Hane  [EMENERY h‘!
(21 Platting Sheet Files Update frequency fme) F
i ] Sound Velocity Files - Type %
] Target Files I~ iPosen ™ Drait
(] Template Files [ Headng ™ Heave comp. ’
(2] Tide Files I Gpeed I Seund Vel '
(] Bucket Files W Echosounder ™ Cirpu <
(] Adep Files [ S iz [ Other
7

-T'w::;d rain e . b,
I™ Hecord ausity deta i
I™ Hecord message _ISM" Entes senzor's offseds relative ta
¥ Usa for matros update Statives | boat reference point.
™ Faperannotstion
s Stripl I Starboard (meftf IElEIJ aw [F |0 on
Drives: e\hypack\devices\HySwesp.dl Forward (i Iﬁ'ﬁu- Pmnla.ﬁ_.

Height (i} [0.00 Rel (000

oY 8| &l '_ = oY
[X:ZE.ZB ' -33.50 |EIJ 0032306 N |12?291B.?243 W | 0d |Hacloethml 4
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Hysweep Hardware
Hypack Navigation

F!awata
(] Edited Data Files
(] Sorted Data Files

[ Plotting Sheet Files
(] Sound Velocity Files
(] Target Files

(] Template Files
(] Tide Files

(] Bucket Files

(] Adep Files

Hysweep Hardware Hypack Navigation Setup
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Hysweep Hardware
Simrad

F!awata
“(Z] Edited Data Files

[ Plotting Sheet Files
(] Sound Velocity Files
(] Target Files

(] Template Files
(] Tide Files

(] Bucket Files

(] Adep Files

Hysweep Hardware Simrad EM3000 Setup
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Simrad EM3000

Run Time Settings

EM 3000 Controller - Ready

Fle Options Tools Help

=10l x|

~ Sounder Control
Fing Rate (Hz)

PFing Counter

~ Em Sensor Status
Depthim] | 000
Heading [ 13720
Rol | 123
Pitch 158
Heave 000

Extemal Sensor Input Status:

UDP2 - None

COM1 - None

COM2 - Attitude EM Format

COM3 - GGA Posttions, ZDA Clock, HDT Heading

COM4 - None
- Sound Speed at Transducer N
Sound Speed [m/s) I 1500.0
- Status
221511 EM3000 found at 157.237.2.58 ;l
221511 Sending Setup datagram
221511 Emor, Unable to send SYP datagram
221511 Sending Installation datagram
221511 Sending Runtime datagram b
Ready 22:19:45

EM3000 Run Time Settings

x|
coMpot  [CoML =
BaudRate [%600  +]
N
Parity [None =]
mome [T

Runtime Settings =101 %]
Scundst Mok | Sound Speed | Fiers and Gaine |
i [
m:nPutm E—| || Foceomn o
MmStatoudAnge  [75 MinDegth [o
~ Sona Head 2 Max Depih ET]
/ Mk Port Angle 75
Max Starboard 75
i ok Max Ping Rate [Hz] [25
Max Coverage Port [m] [a00 .
Max Coverage Stabowd () [200 I Pich Stabiization
ok | caeel | i | e |
Runtime Settings =10 x|

Seandes Man Sound Spesd | Fters and G |

Cument Sound SpeedProfie [ |

\ & - Sound Speed o Transducer
1
" Manual Sound Spead (m/s] [1400
 FromProfle

¥ Sound Speed Piobe  SSP Senal Port Sehup.

ok | cwed | iz | b |
=10l =)
Sounder Man | Sound Speed  Fiters and Gans |

Fieiing Gain
Spike Fites Strength | (RN ~| [amm[ami [0 ‘
Flange Fas [homal =] | coatedimgng
Sidedobe Suppression [ TVG Ciossaves [Deg) [10

O - = |
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Processing Unit Communication Settings

EM3000 PU Communication Settings

PU Communication Settings x|
PU to Host Datagtam Routing | PU Pot Seltings | Clock Sensor Setings |
HosUDPPor: [UDFZ ] || 2o0iem Subscript
¥ Depth WV Clock
Port Number: ;zmu — | W RawRange [ SoundSpeedProfie
" Seabedimage [ Runtime Pacameter
¥ Position I~ Installation Parameter
I, P D
mmf‘wﬂwhmw lE:m E ::J?-o::nw
-~ Em Sensor Status
Depth [m) 0.00
Heui-gl 151.80 [ ok ] cacel | Hep |
Rall 0.55
pr— PU ConMmumication Settings
Pitch 0.76
Heave om

Extemnal Sensor Input Status:

UDP2 - None

COM1 - Nane

COM2 - Attitude EM Format

COM3 - GGA Positions, ZDA Clock, HDT Heads
COM4 - Nore

— Sound Speed at Transducer \
Sound Speed [m/s) I 15000 \
ot \ |
slﬂs \
21 4358 EMBUDU IUW'Id at 1923?2 w = PU Communication Settings
21:4359 Sending Setup datagram ) — i
21:43:53 Eror: Unable to send SVP datagram '\ PU to Host Datagam Routng | PU Post Setings St S|
21:4359 Sending Installation datagram J Clock
21:4353 Sending Runtime datagram ad o m
Configure the P communication ports 21:44:08 Ofeetonc) o
¥ 1 PPS Clock Synch
™ Entemal Trigger
1 oK I Carnicel Help

59



Sensor Installation Settings

EM 3000 Controller - Ready

File | options  Tools  Help
-5 PU Communication Settings...

=101 x|

Depﬂ'i[rn]l 0.00
Heading I 151.80

Roll I 010
Pitch 0.76

Heave I 001

External Sensor Input Status:

UDP2 - None

COM1 - Mone

COMZ - Attitude EM Format

COM3 - GGA Positions, ZDA Clock, HDT Heading
COM4 - Nore

~Sound Speed at Transducer

Sound Speed (m/s) I 1500.0

— Status

21:43:53 EM3000 found at 157.237.2.58
21:43:59 Sending Setup datagram

21:43:53 Error: Unable to send SYP datagram
21:43:53 Sending Installation datagram
21:43:53 Sending Runtime datagram

=

J

Configure the system installation system

EI:‘IS:H

Y

EM3000 Installation Settings

X
Sencor Seltngs | Sensor Looslions | Sensor Angular Offsets | AUV Setup |
 Posttioning System Motion Sensor
Pos. Syster Port [BRIE ~| || Motion Sensor Pt [CoMZ »
rTmeTolse———— Fioll Reference Flane
|  Datagram  System " & Pitch - Aoll Avis Plane
— Pottion Mokian Canscion— " Horizonkal
" Ensbled  (+ Disabled
L : -
Postion Delsy &1 [0 it L]
Position |COM3>|  Attiude  [COM2 x| Heading|COM2 =
inctalation Settings L J
E Sensor Saltings Smwcdi'uhmmnlrwslwsml
Alllocations in meters
Foward ()  Starboad(v)  Downwad )
Fostion1  [I [o [o
Postion2 [0 o o
Postion2 [0 [o o
Moin1 o [ jo [
Moticn2 [0 [ [
Sonar Head 1[0 ] o
Sonar Head 2 [0 [o o
Waterine IU
[Installation settings

|

o Sensox Seltings | Sensor Localions Sensor Angula Oifsets | ALV Satup |

Al argles in degrees
Heading Roll Pitch
Motion 1 0] [o [o
Motion 2 Jo Jo jo
SonarHead1 [0 [o [o
SonarHead2 [0 [o [
~ Stand-alone Heading Sensor
Heading Dffset [El
Ok | Concel | Hep
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PU & Controller Misc. Information

EM 3000 Controller - Ready =] B3
File Options | Tools Help

Heading I 151.80

Foll 0.74
Pitch I 0.76

Heave I 0.00

Extemal Sensor Input Status:

UDP2 - Mane

COM1 - Mone

COM2 - Attkude EM Format

COM3 - GGA Pasitions, ZDA Clock, HDT Heading
COM4 - None

— Sound Speed at Transducer

Sound Speed (m/s) I 1500.0

— Chab

Sialus

21:43:59 EM3000 found at 157.237.2.58 :i

21:43:59 Sending Setup dataaram

21:43:59 Emor. Unable to send SYP datagiam

21:43:59 Sending Installation datagram

21:43:59 Sending Runtime datagram ¥
Display wersion information for the Processing Unit 21:45:58

EM3000 Controller Miscellaneous Information

e of gt
m Yersion T.0.91 [DIGIBAR PRO Custom Ver]
Copyight (C) 2001

Processing Unit Information I

EM Model Number: oo
System Serial Number: 307

PU Software Versior: 3.0.7 030314

BSP Software Version: 175011216

Sonar Head 1 Software Version: [1.6.3011217
Sonar Head 2 Software Version:

UDP Port Humber 1 oiz2
UDP Port Number 2 ozz
UDP Port Number 3 oz
UDP Port Number 4 oaz

x|

EM 3000 Controller - Ready

File Options Tools | Help

~ Sounder Contiol— _ HelP Topics =
~ Em Sensor Status
Sensor Quality Status
Depthfm) [ 000 | Atiude &
Heading I 152.30 Heading &
Rol | oe iPPs @
Fitch | 0.73 Clock @&
Heave 0.00 Position &
External Sensar Input Status:
UDP2 - None
COMT - Nane
COM2 - Attitude EM Format
COM3 - GGA Pasitions, ZDA Clock, HDT Heading
COM4 - Nane
~Sound Speed at Transducer
Sound Speed [m/s) I 1500.0
- Status
21:43:59 EM3000 found at 157.237.2.58 :l
21:43:59 Sending Setup datagram
21:43:59 Enor. Unable to send SVP datagram
21:43:59 Sending Installation datagram
21:43:59 Sending Runtime datagram b2

Display program information, veulmmrrbaraﬂcupwhﬁl:llﬁzao
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Applanix POS/MV 320

Settings
Input/Output Ports

POS Input/Outport Port Settings

com1 | comz| coma| Analeg |

Meszage Select
W Enable COM1 L $INVTG - Track made good and &
Baud Rate date Rate % SINGGA - Glabal position syste
& THz =] | % $INHODT - Heading

1$PASHR - Attitude, Tate-Bryant |

1 §PASHR - Attitude, TSS ™ =

Parity | Data Bis | | Stop Bits | : essage Select
S : : ;'!."'P::':‘;" S rubod [ $PASHR - Afitude, 155
 7Bits || 181t R - = SPROID - Attitude, Tate-Bryant
& | | Even Pitch Positive Sense 1$PROID - Attitude, TSS
| Odd @ 8Bits || 28ns F Bowlp " Stem U} |5 $INZDA - Date and time J
o Boeii S | |=] $INGGK - Position fix, EHT
Gl e s [ o, melp - Hewe ) 3UTC - Dits and tims |
Foll (deg) 0.581 0.081 |
Pilch (dog) 0.508 0.081 s ] | An
o e i S ak | Close Aoply:
N
\o« (kis)[ 0018 | Track (deg) 42229
[ Accuracy (mis)
Latitude IFASU196" N 0.037
Longituds  1BOTOBAT W 0.037 &3
Allitude (m) 35.101 0.072
T i
Angular Rate (deg/s)  Accel. (mis*) Count iagnasti |
Longitudinal 0.084 D065 Event 1 @ Enaliz COM2 Copaeien
Transverse 0.045 0,096 Event 2 Baud Rate Update Rate Message Select
Vertical 0.09 0215 PPS 21:36:34.000000 UTC = ENEEEE N =
| ~~
Pitai2008 [2nsiure [ 13:32p0s PC Card: 1de Jceitor T Parily Oata Bits—| (-Stop Bis-| | _nun Positive Sans
@ MNane ||~ 7mis || & 180 |—
 Even : Pos |
Codd || ©8Bits || 28is |F_B_mgyp CSemtp |
A - Heave Positive Sanse |
* Heave Up  © Heave Dawn |
u | I Close I Ay, |
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Heave & Events

&

POS Heave and Events Settings
1ol x|

s Aco Attitude
Time Syrc... “"U\\ e
p Attt curacy (deg)
GenerslData. . o hm I . o
it H|| (@ tesoig | g 0.754 0.081
GEMS Callesbizn Cortrall B ° Posilion B i
G it e A Heading (deg) 1.978 0,024
c Instabation L @ Velocity - -
Bt o @ oo || speetg Track tuemmﬂ-\__________)
£ Velocity
LA '] Accuracy (m) Accuracy (mfs)
Latitude 334541.96" N 0399 North (mys) 0.036
Longitude ~ 118°07°08.16" W 0399 East (m/s) 0.032 0036
Altitude (m) 36234 0.702 Down (mfs) 0007 0072
Dynamics— — = = —
Angular Rate (deg/s)  Accel (mfs®) Time Count
Longitudinal 0.003 0.103 Event 1
Transverse 0.045 0.197 Event 2
Vertical f041 2031 PPS 21:37:34.000000 UTC urn
[rrgfeoos | 213734 UTC | 11432 P0s PC Card: Ide Menitor "

_ 1o x|
Fle | Settings Loggng View Tooks System Helo e B
S Agcuracy Attitude
P :}nw.\ ‘ Acliscy dhy)
Roll {deg) 0410 0.081
I @ Heading T deg) 0.778 0.081
e @ Position | | eaging 152,091 0.024
c @ Valocity | —
@ cic || Speed(ks) M
P Velocity -"‘———-________>
Accuracy (m) Accuracy (m/s)
Lattude IFASNATTN 0.339 Naorth (m/s) 0.007 0.036
Longitude  118°0708.15" W 0.399 East (m/s) 0.033 0.036
Altitude (m) -35.568 0.701 Dawn (m/s) 0023 0.071
D 1 Events
Angular Rate (deg/s)  Accel (m/s®) Time Count
Longitudinal 0434 223 Event 1
Transverse 0.045 o£13 Event 2
Vertical £.085 £.044 PPS 21:38:09.000000 UTC 4508
[718/2005 | 21309 UTC | 115107 POS PC Card: Ide [Menitar A

Heave Filter x|

I Altitude

+ Heave Filter

Heave Bandwidth (sec) (12.000
Damping Ratio ﬁ.?ﬂ?

Apply I

vens

Event 1

" Positive Edge Trigger
@ Negativa Edge Trigger

Guard Time (msec) F ﬂ,

Event 2

" Positive Edge Trigger

& Negative Edge Trigger
Guard Time (msec) ﬁ El,
o |Ed_s |
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Time Sync

POS Time Sync Settings

=l0lx
File | settings Logging View Tools System Help
ﬁ TrgutiOutput Ports.. w |
[ e [ e IS, |
K i [ - Attitude e
P Attitud curacy (deg
General Data... = 41 Rl (dag) 0812 0.087
I Mode ¢ Pitch (deq) 0.465 0.087
G GAMsCatraioncartal ¢ || | @ Position "'wu 151433 0.024
¢ Instalation v| | @ velocty —
Display Port... @ Heae | Speed (kts)[___ 0015 | dag) 201.748 |
$ e Dettings Velocity
Restare Settings » Accuracy {m) Accuracy (mfs)
L - - 0.368 Morth (m/s) £0.007 0.035
Longitude  118°07708,14" W 0.368 East (m/s) £0.003 0.035
Altitude (m) 32,994 0972 Down (m/s) £0.007 0.084
_'\, i - Events
Angular Rate (degfs)  Accel (mis®) Time Count
Longitudinal 0.047 £.006 Event 1
Transverse 0.133 £.057 Event 2
Vettical 0.046 o022 || FPS 19:23:21.000000 UTC 1068
[7i26y2005 ["19:z3:28 uTC | 0:17:46 P05 PC Card: 1da IMoriar -

Time Synchronization

‘ Uszer Time Conversion (units/sac) I! ‘

ik

| =2

Anply |
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Installation-Lever Arms, Sensor Mounting & Tags

POS Lever Arms, Sensor Mounting and Tags Installation Settings

(=15
B e om0 el |
Accuracy -Attitude :
@ Atiude ol )
A it Roll (deg) 0.568 0.082
2413 1| pitch (deg) 0.609 0.082
@ Position | | padine ieg) 152,619 0.024
Lever Arme [s !
Tags, Multipath & dutaStart, ., —
e 18 e [N U] Tack (deq) 25430 |
sy SavE SEtHNgs e
Aestora Settings 3 Instalation, .. AR
User Accuracy... s)
Latitude EER TR e 0.027 0.0 <)
Longitude  118°0708.47"W ... 13 0.037
Altitude (m) 33471 B ] 0.072
"Drlmnil.a E‘UIIIS i N\
Angular Rate (degfs)  Accel. (m/s?) Time Count
Longitudinal 0.440 0.140 Event 1
Transverse 0.130 0122 Event 2
Vertical 0.085 0214 PPS 21:33:58.000000 UTC 4257
[7rsfz005 [ 213358 UTC [ 1:1056 POS PC Card: Ide | [Monitor A
fLever rms e MountingAngles |
Lever Ams & Mounting Angles | Sensor Mounting  Tags, Mulliath & AutoStat |
rTime Tag 1 Mubtipath
© POS Time = Low
" GPS Time " Medium
& UTC Time  High
Time Tag 2
& POS Time
 GPS Time
 UTC Time
© User Time
" Disabled
* Enabled
o Ok | Aopl

Lever Arnis & Mounting Angles x|
LemAzms&MwntingAndeslsgmr“ ing | Tags, Multipath & AutoStart |

Ref to IMU Lever Am 1 IMU Frame w.rt. Ref. Frame-
¥(m) [o.000 X(deg) [0.000
Y{m |0.000 ¥ (deg) [0.000
Z(m) |oooo Z(deg) [o00

- Ref to Primary GPS Lever Arm| -Ref. to Heave Lever Arm
X(m) [o=s2 ¥(m) |oooo
vim [oems Yim) [oooo
Zm [252 Z(m) [oom

Ref to Vessel Lever &m

P o — Nms!.’
X(m)  |0.000 1. Ref = Reference
Yim) |0000 2 w.rt =With Respect To
3. Refi Frame and Vessel
Z(m) [0.000 Frame are co-aligned.
o0 o | [Coem _mny |
X
Lever Arms & Mounting Angles  Sensor Mounti ITaua.“ tipath & AutaStar |

rRef to Aux. 1 Gps Lever Arm— Ref to Aux. 2 GPS Lever Am———
X(m) [oooo X(m)  [oooo
¥(m) |0.000 ¥ (m) j0.000
Z(m) [oooo Zm [oom

[-Ref to S . Lover Arm——— ~Sensor 1 Frame w.r.1. Ref Frame ——
X(m) [oooo X(deg) [o.000
Y(m) |0.000 Y (deg) |0.000
Z(m) [oooo Zideg) [o000
Ref to Sensor 2 Levar Arm -Sensor 2 Frame w.r.1. Ref Frame
X(m) [0.000 X(deg) |0.0CO
¥(m) [p.000 ¥ (deg) [0.000
Z(m) [0.000 Z(deg) [00X0

- o | - Anply [
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Installation-GPS Receiver Configuration

POS GPS Receiver Installation Settings

(=)
Fie | Settings Loggng View Took System Help
ﬁ TR 205 155 4 | ﬁu
i R
Events.. N I
e The S B y “Attitude
P Adtitud:
General Data, .. “_ L Roll (deg)
I Mode » @ Heading Pitch (deg)
c GAMS Calbration Contrel . B ° Position et 39)
- Lever Arms.
Display Port. Tags, Multipath & AutoStart. .. Track (deg) 275.733 |
$ ’.n\"_- Settings T
RES (e Accuracy (m/s)
Latitude POS 1P Addrass... 0.002 0.037
Longitude  118°0708.17"W 018 0.037
Altituda (m) 34.605 '—rm—[-r'umm D, 0.072
~Dynarmi Events ™~
Angular Rate (deg/s) Accel (mis®) Time Count
Langitudinal 0.128 0209 Event 1
Transverse 0.042 01412 Event 2
Vertical 0472 0214 PPS 21:35:25.000000 UTC 4344 N
[718fz008 [ 213525 UTC. [T1nzzaecs [PC Card: 1de Marze A

Gps Receiver Configuration
Primary GPS R |" dary GPS Recer ]
~Primary GPS -Diff Port
~Control
GPS Receiver Baud Rate & Accept ATCM
fMovasel OEM23151 7 |1 0600 =l ¢ Accept Commands
I € Accept RTCA
 Accept CMR
| © Accept RTCM-18-19
~Auto Config Panty ata Bi ~Stop Bits—
& Enabled EMNeme || ~7g1s | | 180
 Even
 Disabled  0dd @ 8Bfts | | C 2Bits
Ok I |l Close i Apply

river Configuration

Primary GPS Receiver Secondary GPS Receiver |

Secondary GPS - Diff Pt
~Contrel
GPS Receiver Haud Rate  Accept RTCM
Movatel OEM2-3151E = IWN :j & Arowt Cammands
'  Accept RTCA
 Accept CMR
 Accept RTCM-18-19
~Auta Confi Panty ala ~Stop Bits—
& Enabled G MNene || ~7gits | | & 180
 Even
" Disabled  Odd ~ B Bits  2Bits
Ok I |r Close i Aaply I
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Installation-GAMS

POS GAMS Installation Settings

"[*POS MY Controller =10 x|
Fle | Settings Logging View Tools System Help _
B o o3
g v A Attitud
Ul . o Accuracy (deg)
i ::"D“"' . : :mw Roll (deg) 0.354 0.081
[ T =398 | pitch (deg) 0.608 0.081
o FemscdbratinCobol ¥ )| '@ Position: ||| \4pndine tidpg) 152.045 0.024
o [N
REDRV P [ 0027 Track (deg) 112.880 ‘
et tHngs |
P Restore S=ttings »
Latitude 33°45'41.97" N
Longitude  118°070BAT"W ... . 0.013 0.037
Altitude (m) 34433 UqUET T OGwn () £.010 0.072
~Dynamics Events
* Angular Rate (deg/s) Accel (m/s?) Time Count
Longitudinal £0.522 0.128 Event 1
Transverse 0.042 0.123 Event 2
Vertical 0041 £0.043 PPS 21:35:51.000000 UTC 4370
|7/18f2005 | 2113851 UTC | 11249 pos PC Card: Idle Monior A

GAMS Parameter Setup i

x|

Two Antenna Separation (m)
Heading Calibration Threshold (deg)
Heading Correction (deg)

I
—

~Baseline Vector
X Component (m)

¥ Component {m)

Z Component (m)

|IJ.D1?
|I.52ti
|—I].EI1?

=

| | Close I

(6]

Anply I
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Installation-User Accuracy

POS User Accuracy Settings

T .
File | Settings Loggng View Tooks System Help
Ports, ™ t
B e o |
5 ;tm;“"‘: Accuracy i—Aﬂi‘tu&'u AL (deq)
4 pa ¥, curac L]
B il oata s e Ate ! | rewany 0912 gmg
R vl @ Hfl!ns ‘pﬁch (deg) 0.496 0.087
G GAMBCHE i Cortal b |° Position Heading (deg) 150.721 0.024
Lever A d
Tags, Mubpath & autostart,., | [_0.090 ] Track {deg)  5.135 |
GPS Receiver ..,
GAMS Instalation, ..

Longitude  118°0708.14" W  POSIP Address...
Altitude (m) 3475 SebPassord 0.031 0.085
Dy i Events
Angular Rate (deg/s)  Accel (m/s?) Time Count
Longitudinal 0.090 0.159 Ewvent 1
Transyerse 0.002 0.198 Event 2
Vertical -0.085 -0.032 PPS 19:29:22.000000 UTC 1423
17126/2005 | 19:29:21 UTC | 0:23:41POS |PC Card: Idie MHenitar &

lser Parameter Accuracy i _?E!
RMS Accuracy —
Attitude (deg)  |0.0500
Heading (deg) 01000
Position {m) 2.0000
Velocity (m/s) W

Anply I
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Installation-1P Address

POS IP Address Settings

= :::m | Accuracy | [ Aftitude — 5
P Geneaoaa | D Atwde || oy o) osrs " osar
| @ Heating, | [l iy e 0503 0.087 x|
(@ Positon | | Hogging (deg) 150.891 0.024
Lever Arms & POS IP Address -156.004.003
o0 MR S [ 00 ] Track (deg) 314702 |

Subnet Mask EH.&.QSS.UUO

,  GAMS Instalation... Accuracy (m/s) /

: — User Accuracy. .. 0.021 0.011
Longitude  118°0708.13" W 1
Altitude (m) 35513 SetPassvord, 0.003 0,099

o’ 0k | f Close Apply |
Dy Events
Angular Rate (degfs)  Accel (mfs®) | Time: Count
Longitudinal 0.222 £0.013 Event 1
Transverse 0.002 £0.045 Event 2
Vertical 2011 0298 | | PRS 19:30:22.000000 UTC 1483
712612005 | 19:30:21 UTC | 2441 POS [PC Card: Ide Monitor 4
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Logging
Ethernet Logging

POS Ethernet Logging Settings

Fls Seitings | Loggng Wiew Took System Help

L o R |

Status A Attitude

POS Mode  Mav: Aligned @ Al Accuracy (deg)
© e N 1182 0.081

IMU Status Ok e Pitch (deg) 0.792 0.081

GPS Stalus DGPS @ Position Nteading (deg) 151.702 0.024

GAMS Ready Online @ Velocity N
@

@ Heme |5p}%:)1'rmtdam 2.9

Position Valocity

Accuracy {m) Accuracy (m/s)
Latitude IFA5N.957N 0.401 Merth (mJs) 0.007 0.038
Longitude  118°0708.18" W 0.401 East (m/s) 0.022 0.038
Altitude (m) -34.668 0.695 Down (mis) 0 0.0M
- Dynami Events =~
Angular Rate (deg/s)  Accel (mfs®) Time Count =
Longitudinal 0.178 0233 Event 1 Logging Group Select G Controt
] 1 Position, Velocity, Attitude, Dynarr & fAtd o)
Transverse 0.045 0.007 Event 2 y ¥, . Dy Group 1,102 and
2 [ 2 Performance Metrnics . =
 Verical o041 0.125 PPS 21:40:21.000000 UTC ~ ¥ 3 Primary GOS Data 103 Output Rate 20 Hz
1 4IMU Data (200 Hz)
[718j2005 | 21:40:21 UTC | 117:19P0S PC Card: Ide Mordor H [ 5 Ewvent 1
O EEwn2 ¥ Log data to File
¥ 7 PPS Data
(] 8PC Card Logging Information ~Log Filer
[ 93 Version and Statistics 1

1101 General Status and Fault Datection IDm‘iuIH
¥ 102 Sensor 1 Data

1103 Sensor 2 Data )
] 104 Sensor 1 Pedormance Metrics ~ Append Overwrite Browse j
105 Sensor 2 Performance Metrics ;I

(105 Sensor 2 Performance Metrics &) POSPac l Desslact All I Star Logging | Slop Loogng i

7] 106 Secondary GPS Data

1107 Auxilia ;GRS Data

ﬂl[ﬁ\’e(sinﬁfd'&lﬂislics? o | closs | | Apsiy ]

] 109 GAMS Solution

|
1 110 Auxiliary GPS Raw Data
™ 111 Heave

(] 10001 Raw Primary GPS

] 10002 Raw IMU

(] 10003 Raw PPS

7] 10004 Raw Event 1

] 10005 Raw Event 2

110101 Raw Secondary GPS

1 10102 Raw Ausiliary GPS =l
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Statistics & About Controller

POS Miscellaneous Information

T .9
B @ ;"f";.;u:m N E] T ol

Status—————— i ttitude . ~POS Version
e e [ e Accuracy (deg) IMV-320 VER3 S/NG76 HW1 3, SWO2 16-Sep15/04 |CD2 10,054251,MU2 PGPS1 SGPS1 DPW-D
i [t Rall (deg) 1.304 0.081 !

IMU Status Ok Faks...

itch (deg) 0.797 0.081 GPS Receivers:
GPS Status DGP Mﬁu@ 151.834 0.024 Prmary Recewer
Heave Data,., i - M-2 3151R SGNDD120178 HW 1 SW 3.36/1.02 Mar 18/29
GAMS Reat  ovinpiar.., peed (ki) w Secondary Receier
], ) M-23151R 5 4 HW1 SW336M 02 Mar 1842

~Position mmm . locity T 7
Labidal 3% | SRR e e Notth (m/s) 0011 oo e i . Current % | Total Hours 1136
Longitude 1167 CAMSKamanMesirements..  pog () 0019 0.037 o e 434 | | TotalRuns 158
Altitude (m) Commend Reply. |pown (ms) 0020 0071 s |- ) i || Average Run (hours) 7.0
~Dynamics - ~ Evenls = i a0 B7% | Longest Run (hours) 632
Angular Rate (degfs)  Accel (mfs®) | Time Count ”; i Minimum 25% | Current Run (hours) 08

Longitudinal 0.041 0.096 Event 1

Transverse 0.089 0431 Event 2

Vertical 0.046 0.046 | PPS 21:41:08.000000 UTC 4687

711842005 | 214108 UTC | 1:18:08 POS PC Cardh e Monkor 4

_ =lojx|
File Settings Loggng View Tooks System | Help

Contents ([
B @e = T P s | =
Stus | Ac e T~ P
curacy
FOS Mode  Naw: Aligned [ ] Alﬁtu.dn AN (4o} iae Hisg POS MV V3 Controller
IMU Status Ok @ Daatkg: | [\ ook mg) 0718 0.081 _
GPS Status DGPS @ Position | | Loaing (deg) 1 0.024 N
@ Velocity | ~
GAMS R: Online i | 10001507
_ e CR Speed (kts)[_ 0050 Track {nam-mm-..._\_-*
Posilion = - Veloeity Applanix Corporation
Accuracy (m) Accuracy (m/s)
Latitude 33592 N 0.400 Narth (rn/z) 0.022 0.037 Copyright & 1993-2003. Applanix Corporation
Longitude  118°07°08.18" W 0.400 East (m/s) 0011 0.037
i Altitude (m) 35.789 0.696 | Down (mis) 0.010 0.071
~Dynamics . ~Evenls |
Anguiar Rate (degfs) Accel (mfs®) Tirme Count
Longitudinal 0.259 0.062 Event 1 oK
Transverse 0.086 0.097 Event 2 _
Vertical 0.090 0202 | PPS 21:41:39.000000 UTC 4718
7/18j2008 [ 21413 uTC [ 1ite:37 PoS PC Card: 1de [Monkor !
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Appendix IV

1. S3003 Vessel Configuration Files
2. NRT6 Trimble Data Dictionary
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S3003Vessel Configuration Files

S3003 Innerspace 455 SBES Vessel Config File

Vessel Name: NRT6 S3003 SB.hvf
Vessel created: July 14, 2005
Depth Sensor:

Sensor Class: Swath
Time Stamp: 2004-240 00:00

Transduer #1:

Pitch Offset: 0.000

Roll Offset: 0.000

Azimuth Offset: 0.000

DeltaX: -0.169

DeltaY: 0.350

Deltaz: 0.353

Manufacturer:

Model: Unknown

Serial Number: Innerspace 455 - s/n 194

Navigation Sensor:
Time Stamp: 2004-240 00:00

Comments RP to IMU
Latency 0.000

DeltaX: 0.127

DeltaY: 0.310

DeltaZz: 0.118
Manufacturer: Applanix
Model: POSMV Ver 3
Serial Number: 676

Gyro Sensor:
Time Stamp: 2004-240 00:00

Comments
Latency 0.000

Heave Sensor:

Time Stamp: 2004-240 00:00
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Comments

Apply Yes

Latency 0.000
DeltaX: 0.000
DeltaY: 0.000
DeltaZz: 0.000
Manufacturer:
Model:

Serial Number:

Pitch

Sensor:

Time Stamp: 2004-240 00:00

Comments

Apply Yes

Latency 0.000
Pitch offset: 0.0

Manufacturer:
Model:
Serial Number:

00

Roll Sensor:

Time Stamp: 2004-240 00:00

Comments

Apply Yes

Latency 0.000
Roll offset: 0.00

Manufacturer:
Model:
Serial Number:

0

Draft

Sensor:

Time Stamp: 2004-240 00:00

Apply Yes

Comments

Entry 1) Draft: O
Entry 2) Draft: O
Entry 3) Draft: O
Entry 4) Draft: O
Entry 5) Draft: O
Entry 6) Draft: O
Entry 7) Draft: O
Entry 8) Draft: O
Entry 9) Draft: O

Entry 10) Draft:

.000
.003
.013
.013
.025
.036
.038
.041
.039
0.032

Speed:
Speed:
Speed:
Speed:
Speed:
Speed:
Speed:
Speed:
Speed:
Speed:

N J o001 Ubww N o

.000
.000
.100
.900
.600
.300
.900
.500
.000
.400

74



Entry 11)
Entry 12)
Entry 13)
Entry 14)

Draft:
Draft:
Draft:
Draft:

0.019
0.015

-0.
-0.

020
070

Speed:
Speed:
Speed:
Speed:

8.800
9.900
10.900
12.900

Svp Sensor:

Time Stamp:

Comments
Svp #1:

(null)

2004-240 00:00

Pitch Offset: 0.000
Roll Offset: 0.000
Azimuth Offset: 0.000
DeltaX: 0.000
DeltaY: 0.000
Deltaz: 0.000
SVP #2
Pitch Offset: 0.000
Roll Offset: 0.000
Azimuth Offset: 0.000
DeltaX: -0.169
DeltaY: 0.350
Deltaz: 0.353
WaterLine:

Time Stamp:

Comments rp-waterline

Apply Yes
WaterLine

-0.052

WaterLineStdDev 0.000

2004-240 00:00
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S3003 Simrad EM3000 MBES Vessel Config File

Vessel Name: NRT6 S3003 EM3000.hvf
Vessel created: July 14, 2005
Depth Sensor:
Sensor Class: Swath
Time Stamp: 2005-143 00:00
Transduer #1:
Pitch Offset: 1.450
Roll Offset: 0.090
Azimuth Offset: 3.600
DeltaX: 1.332
DeltaY: 3.014
Deltaz: 1.232
Manufacturer: Simrad
Model: em3000
Serial Number: 1518
Navigation Sensor:
Time Stamp: 2005-143 00:00

Comments RP to IMU

Latency 0.760

DeltaX: 0.127
DeltaY: 0.310
DeltaZz: 0.118

Manufacturer:
Model:
Serial Number:

Applanix
POSMV Ver.
676

3

Gyro Sensor:
Time Stamp:

Comments
Latency 0.000

2005-

143 00:00

Heave Sensor:

Time Stamp:

Comments RP to IMU

Apply Yes

2005-

143 00:00
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Latency 0.000

DeltaX: 0.127
DeltaY¥Y: 0.310
DeltaZ: 0.118
Manufacturer: Applanix
Model: POSMV Ver. 3
Serial Number: 676

Pitch Sensor:
Time Stamp: 2005-143 00:00
Comments (null)
Apply Yes
Latency 0.000
Pitch offset: 0.000
Manufacturer: Applanix
Model: POSMV Ver. 3
Serial Number: 676

Roll Sensor:
Time Stamp: 2005-143 00:00
Comments (null)
Apply Yes
Latency 0.000
Roll offset: 0.000
Manufacturer: Applanix
Model: POSMV Ver. 3
Serial Number: 676

Draft Sensor:
Time Stamp: 2005-143 00:00
Apply Yes
Comments (null)
Entry 1) Draft: 0.000 Speed: 0.000
Entry 2) Draft: 0.002 Speed: 3.100
Entry 3) Draft: 0.010 Speed: 3.900
Entry 4) Draft: 0.014 Speed: 4.600
Entry 5) Draft: 0.020 Speed: 5.300
Entry 6) Draft: 0.030 Speed: 5.900
Entry 7) Draft: 0.035 Speed: 6.500
Entry 8) Draft: 0.042 Speed: 7.000
Entry 9) Draft: 0.044 Speed: 7.400

TPE

Time Stamp:

2005-143 00:00
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Comments
Offsets

Motion sensing unit to the transducer 1
X Head 1 1.205
Y Head 1 2.700
Z Head 1 1.114

Motion sensing unit to the transducer 2
X Head 2 0.000
Y Head 2 0.000
Z Head 2 0.000

Navigation antenna to the transducer 1
X Head 1 1.205
Y Head 1 2.700
Z Head 1 1.114

Navigation antenna to the transducer 2
X Head 2 0.000
Y Head 2 0.000
Z Head 2 0.000

Roll offset of transducer number 1 0.000
Roll offset of transducer number 2 0.000

Heave Error: 0.050 or 5.000'' of heave amplitude.
Measurement errors: 0.005

Motion sensing unit alignment errors
Gyro:0.000 Pitch:0.000 Rol1l1:0.000

Gyro measurement error: 0.020

Roll measurement error: 0.020

Pitch measurement error: 0.020

Navigation measurement error: 4.000
Transducer timing error: 0.000

Navigation timing error: -0.170

Gyro timing error: 0.000

Heave timing error: 0.000

PitchTimingStdDev: 0.000

Roll timing error: 0.000

Sound Velocity speed measurement error: 0.500
Surface sound speed measurement error: 0.300
Tide measurement error: 0.010

Tide zoning error: 0.100

Speed over ground measurement error: 0.250
Dynamic loading measurement error: 0.000
Static draft measurement error: 0.010

Delta draft measurement error: 0.010

Svp Sensor:
Time Stamp: 2005-143 00:00

Comments RP to SV Probe

Svp #1:

Pitch Offset: 0.000
Roll Offset: 0.000
Azimuth Offset: 0.000

78



DeltaX: 0.000

DeltaY: 0.000
Deltaz: 0.000

SVP #2

Pitch Offset: 0.000
Roll Offset: 0.000
Azimuth Offset: 0.000
DeltaX: 1.332
DeltaY: 3.014
Deltaz: 1.232

WaterLine:

Time Stamp: 2005-143 00:00

Comments RP to WL
Apply Yes

WaterLine -0.050
WaterLineStdDev 0.000




S3003 Klein System 3000 SSS Vessel Config File

Vessel Name: NRT6 S3003 Klein3000 SSS100.hvf
Vessel created: July 14, 2005
Navigation Sensor:

Time Stamp: 2005-195 00:00

Comments rp to IMU
Latency 0.000

DeltaX: 0.127
DeltaY: 0.310
DeltaZz: 0.118
Manufacturer: POSMV
Model: Ver 3
Serial Number: 676

Gyro Sensor:
Time Stamp: 2005-195 00:00

Comments
Latency 0.000

Tow Point:
Time Stamp: 2005-195 00:00

Comments Fish SN
Latency 0.000
DeltaX: 0.507
DeltaY: -4.015
Deltaz: -2.422

Manufacturer: Klein
Model: 3000
Serial Number: 450

WaterLine:
Time Stamp: 2005-195 00:00

Comments RP to WL
Apply No

WaterLine -0.050
WaterLineStdDev 0.000
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NRT6 Trimble Data Dictionary

C:\Pfdata\NRT6.ddf 10/06/2005
NRT 6-DDF

7/2004

Fixed Aids Point Feature, Label 1 = ID No. (DDD.###), Label 2 = Light

List Number
Lights, Daymarkers, Ranges
ID No. (DDD.###) Numeric, Decimal Places = 3
Minimum = 1, Maximum = 367, Default Value = 1
Normal, Normal
Light List Number Text, Maximum Length = 30
Normal, Normal
Height Numeric, Decimal Places = 2
Minimum = -1000, Maximum = 1000, Default Value = 0
Normal, Normal
Light Menu, Normal, Normal
red
white
green
orange
yellow
blue
other
Range Menu, Normal, Normal
front
rear
Location Menu, Normal, Normal
on pier
on wharf
on pile
on dol
on tower
on breakwater
on bridge fender
on bulkhead
on building
Dayboard Menu, Normal, Normal
TR
SG
NR
NG
NB
RG - red over green
GR - green over red
NW - danger
KRB
KBR
KWB
KBW
KWR
KRW
KGW
KWG
KGR
KRG
KGB
KBG
Remarks Text, Maximum Length = 100
Normal, Normal
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Points Point Feature, Label 1 = ID No. (DDD.###), Label 2 = Type of
Structure
ID No. (DDD.###) Numeric, Decimal Places = 3
Minimum = 0, Maximum = 367, Default Value = 0
Normal, Normal
Height Numeric, Decimal Places = 2
Minimum = -1000, Maximum = 1000, Default Value = 0
Normal, Normal
Type of Structure Menu, Normal, Normal
pier
floating pier
wharf
dolphin
pile
platform
breakwater
wingdam
drydock
bridge fender
building
shoreline
other
Point Location Menu, Normal, Normal
offshore end
outside corner
inside corner
along edge
end
inshore tie
at catwalk
attached dol
detached dol
along shore
Condition Menu, Normal, Normal
active
inactive
in ruins
Construction Menu, Normal, Normal
concrete
wood
metal
riprap
Light 2 Menu, Normal, Normal
red
green
white
yellow
orange
violet
blue
other
Remarks Text, Maximum Length = 100
Normal, Normal

Line Features Line Feature, Label 1 = ID No. (DDD.###), Label 2 = Line
type
ID No. (DDD.###) Numeric, Decimal Places = 3
Minimum = 0, Maximum = 367, Default Value = 0
Normal, Normal
Line type Menu, Normal, Normal
shoreline
structure
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Remarks

Other Features
Remarks
ID No. (DDD.###)

Height

Remarks

Text, Maximum Length =

Normal,

Point Feature,

Numeric,
Minimum
Normal,

Numeric, Decimal Places

Minimum
Normal,

Normal

Decimal Places

Label 1

= 0, Maximum =

Normal

= -1000,
Normal

=2

100

= ID No.

=3
367,

Maximum =

Text, Maximum Length =

Normal,

Normal
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100

(DDD. ###), Label 2

Default Value = 0

1000,

Default Value

0





