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1. INTRODUCTION

Positioning, bathymetric and geophysical services were provided by Racal Survey Australia Limited,

— (Racal) for a survey of the proposed Barramundi-1 well location for Globex Far East in the Bass Strait,
offshore Victoria, Australia. All survey requirements and operating procedures were undertaken in
accordance with the agreement between Racal and Kelly Down Consultants Pty Ltd (agents for Globex Far
East). The survey was undertaken to investigate the suitability of the area for the positioning of the Sedco
702 semi-submersible drilling rig.

The Fisheries Research Vessel ‘Bluefin’ was used to conduct the survey, with all necessary survey
positioning and geophysical equipment installed and tested onboard prior to the commencement of survey.
A Trimble Series 4000 Global Positioning System (GPS) receiver was used in conjunction with Racal's
SkyFix/SkyFix Spot Differential GPS and associated equipment to provide on-line positioning. An Atlas
Deso 20 echo sounder, side scan sonar and a boomer sub-bottom profiling system, with ENSIN data
logging, were used for geophysical data acquisition.

The survey site consisted of a 3.0 km x 3.0 km area.
Proposed Barramundi-1 Location
Datum: AGD 84

Latitude : 39° 39" 42.01" South
Longitude : 145° 44' 62.87" East

Projection: AMG Zone 55 CM 147° East

Easting : 391 412.3m
Northing : 5609012.1m

The survey consisted of 31 primary lines on an orientation of 090/270° with a 100m line spacing. Seven
cross lines were orientated 360/180° and spaced at 500m. The full suite of geophysical equipment, echo
sounder, side scan sonar and boomer were operated simultaneously on all lines. The survey was carried out
between 1 and 7 December 1998.

All times quoted are in Eastern Standard Time (GMT + 11 hours).
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2, SURVEY RESULTS
2.1 BATHYMETRY

Analogue and digital soundings of the seafloor were obtained using an Atlas Deso 20 single beam echo
sounder with dual frequency 210 and 33 kHz transducers. The data were corrected for heave using a TSS
335B motion sensor. The transducers were mounted onto the starboard side of the vessel and bar checks
were carried out as sea conditions allowed before survey commencement. Draft settings of 2.05m and
2.03m were obtained on 1 December and 7 December 1998 respectively (see Appendix E),

All soundings have been reduced to Lowest Astronomical Tide (LAT) using a bathymetric crossing
analysis, and the application of a co-tidal Z, value (1.65 metres) from the standard Ports of Stanley, Rabbit
Island and Port Phillip Heads (refer to Drawing Nos. 2830C1-2 and 2830C1-4). Velocity of sound in
seawater was determined by the deployment of a Valeport 600 MKII Direct Reading CTD probe (see
Appendix G). A mean velocity o7 sound of 1506m/s was obtained and entered into the echo sounder.

Bathymetric soundings are plotted on Drawing No. 2830C1-2 (Scale 1:5000) enclosed herein, and contoured
at 1 metre intervals. Due to the fact that the site is of a flat, featureless nature, meaningful contours cannot
be accurately plotted, therefore contours shown on Drawing No. 2830C1-2 exhibit broad trends of depth
change.

Bathymetric data quality was good with gross crossing misties generally being absent. Maximum misties
observed were up to (.4 metres.

Water depths across the 3.0 km x 3.0 km site vary from 73.8 metres in the central north to a maximum of
77.8 metres in the extreme south-cast. The entire site slopes very gently up to the central north and west.

No steep slopes or bathymetric anomalies are present within the site.
The nearest observed water depth to the proposed Barramundi-1 location is 74.8 metres.

An example of the single beam echo sounder data over the proposed location is held in Appendix M.
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2.2 SEABED FEATURES

The textural characteristics and reflective strengths of the seafloor around the survey area were investigated

—- by the deployment of a dual frequency Klein side scan sonar system. The system consists of a Klein 595
thermal recorder and Klein 422 towfish, operated at 100kHz. The side scan sonar was set at 100 metres
slant range with 10m interval scale lines providing 100% overlap on a 100m primary line spacing.

Changes in reflective strengths and textural characteristics of the seabed within the survey area have been
plotted and interpreted as the seabed lithology and sediment types detailed below. Five drop cores were
performed during the survey, the results of which have been correlated with, and used as an aid to sonar
textural and surficial geological interpretation. (See Drawing Nos. 2830C1-3 and 2830C1-4.)

The entire site appears to be composed of patchy medium reflectivity muddy sand interspersed with
localised patches of higher reflectivity sediment representing possible accumulations of broken shells.

No broad sedimentary textural boundaries are evident from the sonar records, the entire site represented by
the above description.

No items of debris were encountered that could pose a hazard to the positioning of anchors for a semi-
submersible rig.
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2,3 SHALLOW GEOLOGY

The shallow geology of the site survey area was defined from data acquired by the deployment of an EG&G

— 230 boomer source. The boomer firing interval was set at 400ms with a pulse energy of 300 Joules.
Analogue data were recorded on an ENSIN Seismic Acquisition and Processing System. The data were
recorded to DAT. A sweep of 130ms was recorded and was displayed on a hard copy printout using a
Gulton plotter. The printed data was increasingly amplified with depth to compensate for signal loss and a
band-pass filter (d00Hz-2000Hz) was applied. The hard copy was used for interpretation.

Good quality boomer data were acquired, with a maximum useful penetration of 60m noted. A series of
well defined horizontal reflectors delineate the various sedimentary units described below, which are

interpreted according to the seismic character displayed. Unit thicknesses have been calculated assuming a
seismic velocity of 1600m/s.

Unit A

The uppermost unit, designated Unit A, lies between the seabed and Reflector R1. Unit A varies between
34-38 metres and has been divided into the following sub-units.

Unit A1

Unit Al is typically 10-12 metres thick, and displays a laterally variable acoustic character. Regions of well
defined horizontal reflectors (interpreted as comprising interbedded sands, silts, clays and shelly gravels)
grade laterally into regions displaying a semi-transparent acoustic character (interpreted as comprising more
homogenous silts and clays). By correlation with coring resuits, the consistency of Unit Al sediments
beneath the uppermost 1 metre is expected to be firm to stiff. The base of Unit Al is defined by Reflector
Rla, a virtually continuous horizontal reflector.

Unit A2

Unit A2 is typically 7 metres thick, and comprises moderately, well defined horizontal reflectors. Unit A2
is expected to comprise stiff interbedded silts and clays interbedded with sands. The base of Unit A2 is
defined by Reflector R1b, a virtually continuous horizontal reflector.

Unit A3

Unit A3 is typically 16-18 metres thick, and has a semi-transparent seismic character with occasional weak
horizontal reflectors. Unit A3 is expected to comprise stiff to hard silts and clays.

The base of Unit A3, and Unit A, is defined by Reflector R1, a strong, continuous, horizontal reflector.
Overall thickness of Unit A, presented in Drawing No. 2830C1-4, is seen to increase from 34 metres in the
east to a maximum of just over 37 metres in the west-southwest of the site.

Unit B

Unit B comprises well defined, virtually continuous, horizontal reflectors and is typically 9-10 metres thick.
Unit B is interpreted as comprising interbedded stiff to hard clays and silts, and dense sands.

The base of Unit B is defined by Reflector R2, a continuous strong horizontal reflector.
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Unit C

Seismic penetration within Unit C is limited, but this unit appears to have a semi-transparent acoustic
. character with occasional horizontal reflectors. Unit C is expected to mark the onset of extensive
cementation and/or compaction, and may comprise well cemented sands or hard silts and clays.

Interpreted geological profiles through the proposed location are presented in Drawing No. 2830C1-4.
No evidence of shallow gas (acoustic masking, bright spots or phase reversals) or additional drilling hazards

(such as faulting or excessively hard units) are seen on the boomer records to the limit of useful signal
penetration (60 metres).
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2.4 SEABED SAMPLING
Five drop cores were recovered within the surveyed area using a Sergeant Gravity Corer rigged with a 2
—  metre barrel. Core-1 was located at the proposed location, with the remaining four cores targeted at the

expected anchor radius (3500 feet) from the proposed location.

Field descriptions were taken and are presented in Appendix K.

Datum: AGD 84 Projection: AMG Zone 55, C.M. 147° East

Core Position Recovery Description
Designation | Easting (m) Northing (m) (m) P

Top: Very muddy SAND, fine, brown,
well sorted, occasional shell fragment
Core 1 391 415 5609011 1.08 to 10mm.

Base: CLAY, firm, olive green, well
sorted.

Top: Very muddy SAND, fine, brown,
well sorted, occasional shell fragment
to 10mm.
Base: Muddy, sandy, shelly GRAVEL,
poorly sorted, angular, shell fragments
to 15mm.

Core 2 391 416 5610079 0.63

Top: Very muddy SAND, fine, brown,
well sorted, occasional shell fragment
to 10mm.

Base: Shelly very muddy SAND, olive
green, loose, poorly sorted. Occasional
very weakly cemented nodules to 2mm.

Core 3 392 480 5 609 003 1.06

Top: Very muddy SAND, fine, brown,
well sorted.

Base: CLAY, firm, olive green, well
sorted.

Core 4 391 401 5607942 1.23

Top: Very muddy SAND, fine, brown,
well sorted, occasional shell fragment
Core 5 390 345 5609012 0.89 to 10mm.

Base: CLAY, firm, olive green, well
sorted.
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2.5 CONCLUSIONS

The observed water depth at the proposed Barramundi-1 drilling location is 74.8 metres LAT. At the
. proposed location and over the entire site, the seafloor sediments consist of muddy sand overlying mainly
firm clay.

The uppermost geological unit, Unit Al is interpreted as interbedded sands, silts, clays and occasional
shelly gravels, becoming increasingly compact with depth, and is 13 metres thick at the proposed location,
providing what should be a suitable substrate for anchor holding.

No evidence of shallow gas was noted to the limit of seismic penetration across the proposcd site and no
other obstructions were evident that could pose a hazard to the emplacement of a semi-submersible drilling
rig.

However, it should be noted that during past drilling campaigns some shallow gas has been encountered in
the Bass Strait area.
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3. GEODETIC PARAMETERS

Co-ordinates shown in this report are referred to the Australian Geodetic Datum 1984 (AGD 84).

- The Global Positioning System (GPS) is referenced to the World Geodetic System 1984 (WGS 84).

‘3.1 DATUMS

Datum

Spheroid

Semi-major Axis (a)
Semi-minor Axis (b)
Eccentricity Squared (e?)
Flattening (1/;)

Datum

Spheroid

Semi-major Axis (a)
Semi-minor Axis (b)
Eccentricity Squared (e?)
Flattening (/)

3.2 PROJECTION

Projection

AMG Zone

Central Meridian (C.M.)
Scale factor on the C.M.
False Easting

False Northing

Latitude of Origin

Unit of Measure

Australian Geodetic Datum 1984
Australian National

6 378 160.000m

6 356 774.719m

0.006 694 542

298.25

World Geodetic System 1984
WGS 84

6378 137.000m

6356 752.3142m

0.006 694 380

298.257 223 563

Universal Transverse Mercator
55
147° East
0.9996
500 000m
10 000 000m
0° (Equator)
International Metre

3.3 DATUM TRANSFORMATION

The following 7-parameter datum transformation was used to convert WGS 84 co-ordinates to AGD 84 co-
ordinates:

Dx = +116.00m

Dy = +50.47m

Dz = -141.69m

Rx = +0.230"

Ry = +0.390"

RZ — +O-344"

Scale (K) = -0.0983
Note: The sign conventions used in Racal software in the datum transformations were derived as follows:
GINS Survey Software:

The convention used is that used by the US Department of Defence and by Higgins (Transformation from
WGS 84 to AGD 84 - An Interim Solution), where a positive rotation about the Z axis is an anti-clockwise
movement of the X and Y axes (when viewed from the North Pole looking towards the centre of the Earth).

These values were adopted by the Inter-Governmental Advisory committee on Surveying and Mapping
Standards for Control Surveys in May 1990.
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4. SAFETY
A pre-mobilisation and safety meeting was chaired by Matthew Tuck (Racal Party Chief).

The following personnel attended the meeting outlined below:-

R. Walker Vessel Master AMC
A. Faulkner Mate AMC
F. Penkar Chief Engineer AMC
B. Jones Seaman AMC
C. Hansen Seaman AMC
J. Cowans Geophysicist Racal
D. Evans Client Representative Globex
L. Etheridge Underwater Engineer Racal
D. Bell Underwater Engineer Racal
B. Teh Navigation Engineer Racal

The Safety Induction Meeting commenced at 0800 on 30 November 1998.
The following items were discussed:-

1. Scope of works and brief personnel introduction.
Mobilisation procedures, lifting of heavy items, precautions taken for high U.V. index.

3. General awareness of newly installed cables, winches, moving side scan wire, high voltage cables for
boomer.

4. Permits for welding, cutting, going aloft to install various antennae.

5. All safety equipment to be worn, care on back deck to be taken, nobody to venture out onto back deck
near the stern on their own, life vests to be worn when anywhere near stern.

6. A further safety induction and muster points etc to be held before sailing. Location of life vests and fire
extinguishers discussed.

A pre-sailing safety meeting was chaired by M. Tuck and R. Walker at 1300 on 2 December 1998.
All survey and ship’s crew attended the pre-sailing safety meeting.
The following items were discussed:-

Boomer deployment and recovery.

Side scan deployment and recovery.

Coring/grab sample operations.

Location of muster points, lifeboat, fire extinguishers and life rings.

Smoking not permitted inside vessel.

General safety awareness on board, provision of U-see U-act forms and Step back, 5 by 3.
Toolbox meetings to be held before each “back-deck’ operation is carried out.

ANl o

The above-mentioned toolbox meetings were informal meetings held on the back deck including personnel
directly involved with coring/grab sample operations and recovery/deployment of the underwater
equipment. These meetings were normally "chaired’ by D. Bell, (Racal Underwater Engineer).

No further safety incidents or near misses were reported throughout the survey (see Appendix I).
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5. OPERATIONAL SUMMARY
5.1 ON-LINE PROCEDURES

The Racal’s General Navigation System (GNS) Survey software package was used to provide the on-line
navigation of the survey vessel. A Trimble Series 4000 GPS receiver was used in conjunction with Racal's

SkyFix Spot Differential GPS and other ancillary equipment which were interfaced to a personal computer
operating the navigation software.

A fix at 30 second intervals was supplied to the geophysical equipment. This allowed information including
date, time and fix number to be output onto the hard copy analogue paper records.

Offsets were applied in the GNS survey software from the datum point (echo sounder} to the antenna
position and the various instrument tow points around the vessel. (Refer to Appendix B.)

The survey consisted of 31 primary lines on an orientation of 90/270° with a 100m line spacing. Seven
cross lines were orientated 360/180° and spaced at 500m. The full suite of geophysical equipment, echo
sounder, side scan sonar and boomer were operated simultaneously on all lines. The survey was carried out
between 1 and 7 December 1998.
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5.2 SKYFIX/SKYFIX SPOT DIFFERENTIAL LINK

Racal Survey Australia Limited introduced its SkyFix Differential GPS System in Australia in February

. 1991, using the Inmarsat Pacific and Indian Ocean marine communications satellites as the differential data
broadcast link. Extensive performance trials and projects undertaken to date have shown SkyFix to meet the
best industry expectations in terms of quality of service and accuracy.

Satellite communications systems, particularly at the Inmarsat L-band frequencies of 1.5 GHz are reliable
and free of the interference associated with the crowded MF/HF bands. This high data integrity gives users
confidence that the corrections will be continuously received without interference.

The SkyFix Australian network comprises of reference stations at Dampier, Broome, Perth, Adelaide,
Melbourne, Sydney, Caims and Darwin.

The SkyFix Spot Differential GPS System was launched in Australia in December 1964, using the OPTUS
high powered focused communications satellite as the differential data broadcast link. Cxtensive
performance trials and projects undertaken to date have shown SkyFix Spot to meet the industry
expectations in terms of quality of service and accuracy.

The SkyFix Spot system has a link capacity of 1200 bits per second, similar to the SkyFix system but
because it is only transmitting corrections from the Australian network an update rate of better than four
seconds is achieved.

The OPTUS satellite used the L-band frequencies of 1.5586 GHz and are very reliable and free of
interference avoiding data loss associated with the crowded HF/MF bands.

The SkyFix Spot network compnses of reference stations at Dampier, Broome, Perth, Adelaide, Melbourne,
Sydney, Cairns, Darwin, Alice Springs and also Ujung Pandang and Jakarta in Indonesia and Auckland,
New Zealand.

The differential corrections generated at each reference station are brought via landline links, to the data hub
and control centre in Singapore; where the system is monitored for performance and quality. From there, a
composite message containing full RTCM 104 version 2 formatted data from all reference stations is sent
via dual redundant links to Sateilite Earth Stations at Sentosa Island, Singapore, O.T.C. Perth, and the earth
station at Lockridge, Perth, Western Australia, for uplink and broadcast over the Inmarsat Pacific and Indian
QOcean Region satellites and OPTUS Satelites.

The SkyFix/SkyFix Spot system includes a 24 hour monitoring facility to ensure the validity of data
received at the control centre from the Differential GPS reference stations, and that the same data are

received over the SkyFix/SkyFix Spot satellite data link.

Stations used for survey were Adelaide, Melbourne and Sydney.
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5.3 ECHO SOUNDER

The Deso 20 echo sounder used on this project is a dual frequency system operating at 33kHz and 200kHz.
Digital technology is employed so that the equipment comprises one unit incorporating an analogue/digital
thermal recorder, transceiver electronics and digitiser. The transducers may be hull or over-the-side
mounted, as was the case with the Bluefin (refer to Appendix A).

To measure water depth the Deso 20 uses ultrasonic sound-waves. A short burst of acoustic energy is
transmitted vertically downwards into the water by a transducer which converts clectrical energy into
mechanical energy. A proportion of the sound energy is reflected by the bottom or by other solid media
such as fish, and returns as an echo to the transducer. The time which elapses between the transmission of
the signal and the return of its echo is proportional to the depth. The accuracy of the depth measurement
depends on such factors such as the print speed and index errors, although the primary influence on depth
accuracy is the measurement (and concomitant accuracy) of the water velocity. This value is set in the
recorder unit after temperature, salinity, and pressure measurements are obtained through the water column.
Bar checks are also carried out to calibrate the system for index errors. Print speed checks are czrried out as
part of the mobilisation procedures. The recording unit controls the generation, timing and length of
outgoing pulses that are transmitted from the transducer.

The 33kHz and 210kHz frequency transducers produce different waveforms, with wavelengths dependant
on the velocity of sound in water. 33kHz and 210kHz frequencies have typical accuracies of 10cm and lcm
respectively, the Deso 20 compensates for this by offsetting the transmission line so that each frequency
records the same depth.

Bar checks were completed alongside the AMC wharf on 2 December 1998 and prior to survey operations
on 3 and 7 December while on location. The measured draughts were 2.03 and 2.05 metres respectively.

A TSS 335B Motion Sensor was used on this project to correct bathymetric data. The heave data were
interfaced to the GNS Navigation System correcting depths for the ship’s motion. Heave corrected digital
data for the 210kHz frequency were input to the GNS system for logging every 2 seconds.

High frequency transmissions will tend to be reflected by the seafloor whilst lower frequency signals
penetrate soft mud and sediment to produce shaded echoes of the various layers on the analogue recorder.
The echo sounder contains two digitisers, one for each transmitted frequency. Retums from several
transmissions are stored, weighted and summed so that faint returns from the seabed will be recognised
from the background noise. Digital information is indicated in the display window of the analogue recorder
and is also available for external use. The digitised data between on-line fixes is recorded by the GNS as
intermediate depths.

The mean velocity of sound in seawater was measured by deploying the Valeport CTD probe while
alongside the AMC wharf and then on location prior to each bar check. A mean velocity of 1506.3m/s was

observed on site.

Bathymetric data quality was good with strong digitisation of returned signals.
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The Deso 20 system specifications are as follows :

) Operational Voltage: <20-32VDC

Power Consumption: 80w
Transducer Frequencies: 33 kHz

210 kHz
Beam Width: 33kHz- 16°

210 kHz - 9°
Depth Capability: 0.5-5000 (1500m)
Power Output: 300-1000 W
Measuring Accuracy: 33kHz + 9.5cm

210kHz + 1.5cm

Water Sound Velocity: 1400m/s to 1599m/s in 1m/s steps.
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Electrical
Power requirement 20-30V d.d. 20W
— | Analogue outputs (3 channels) :
Range =10V
Resolution 12 bit
Minimum load 10k€Y//1500pF

{Scale, linear/sine, offset, polarity - afl
operation selectable)

Digital Interface (data output plus To EIA Standard RS232C (Tx, Rx, Gnd
command input) only. No hardware handshake.)
Output data rate Digital (free-running) 21.333Hz
Digital (interrogated) 0-100 Hz
Analogue 2.73kHz
Environmental
Temperature range (operating) -5 to +40°C
(storage) =20 to +70°C
Shock (survival) 30g peak
40ms half-sine
Vibration {operating) 30mmy/s? or
0.2mm, 7-300 Hz
Transverse acceleration 500mg peak
0.1s sine
Enclosure ingress protection P68
400m water depth
Tiit Operating +30° any; plane
Transit/Storage No limit
Yaw immunity 10° per second with 30° roll and pitch
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5.5 SIDE SCAN SONAR

The Klein side scan sonar system was used to provide mapping of the seafloor. The system consisted of a
__ dual frequency Klein 422 towfish, a Klein 595 digital graphic recorder and tow cable. The 100kHz
frequency and 100m slant range was used throughout the survey.

The towfish contains transducers which transmit short pulses of high frequency acoustic energy in fan
shaped beams at right angles to the fish's track. The beams are narrow in the horizontal plane and wide in
the vertical plane. In the nose of the towfish are the transmitting and receiving circuitry and on receipt of a
trigger pulse from the ship-borme recorder the transducers are energised. The receiving circuitry amplifies
the returned echoes and sends them up the tow cable to the recorder for display.

The Klein 595 recorder has 4 channels to record continuous side scan sonar as well as sub-bottom
topography. The recorder generates a trigger pulse which is sent down the tow cable to energise the side
scan sonar and/or sub-bottom profiler transducers. When the sonar echoes are received, they are sent up the
tow cable to the recorder. The signals are electronically processed and printed line by lire to produce the
sonar image. The Klein 595 is controlled by a microprocessor and includes a wide variety of capabilities
including image correction, record expansion, annotation and menu-driven operation. The Klein 595
features a fixed head, high resolution, high speed dry thermal printer with 4-bit resolution (16 distinct grey
shades/pixel).

System specifications are as follows:

Tewfish

Horizontal Beamwidth : 1°

Frequency : 100kHz / 500kHz

Pulse Length : 0.1 ps

Beam Width : 40° tilted down
10° from horizontal

Maximum Coverage : 400 - 1000 metres

Maximum Coverage per Channel : 200 - 500 metres

Acoustic Output : 228 dB (peak) reference one micropascal at one metre.
128 dB (peak) reference one microbar at one metre.

Cable Length : 100 - 170 metres

Klein 595 Recorder

Dot Density : 8 dots/mm (203 dots/in)

Recording Paper Type : direct thermal, dry, odourless, archival

Colour : black and white

Width : 432 cm (17 in)

Length of Roll : 46 metres (150 feet)

Grey Scale : 16 shades, each pixel digitally controlled.

Sonar data quality was good throughout the survey.
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5.6 BOOMER

The nature of the sub-seafloor geology was identified using a EG&G boomer source. The boomer sled and

the 10-element hydrophone were each towed 16m astern respectively on opposite quarters of the vessel
(refer to Appendix A).

During this project the raw analogue signal was filtered first using a Krohn-Hite 3700 filter before it was
digitally displayed and recorded on ENSIN.

The system was operated at a power of 300 Joules and fired every 400ms by an Applied Acoustics CSP
1000 Triggered Capacitor Bank and Power Supply. The fiducial fix mark and annotations were supplied by

the positioning system every 30 seconds. The data were processed by an ENSIN system which included a
band pass filter of 400Hz to 2000Hz. The raw data was stored on DAT.

The boomer system comprises the following components:
Boomer Seismic Source EG&G Model 230

The boomer (or Uniboom) is an electromechanical source fixed to a surface towed catamaran. The boomer
source consists of an induction coil against which an aluminium plate is applied by a system of springs.
With each discharge, from the ship-borne capacitor banks, the eddy currents induced in the conductive plate
cause it to move violently away from the coil. The initial movement of the plate triggers the acoustic pulse,
the duration of the boomer signal is limited to about 0.2ms.

Power Supply Applied Acoustics CSP1000

The CSP1000 Power Supply provides a source of high-voltage direct current for charging the capacitor
banks used in sub-bottom profiling systems. The CSP1000 will charge at 1100 Joules per second. This
allows the operator to select sound-pulse repetition rates as fast as six pulses per second at an energy level
of 1000 Joules:

System specifications are as follows:

Size 19” rack mounted 7U high 550mm deep |
Weight 55kg

Operating Temperature 0-37°C at maximum output

Mains input 207-206 VAC

45-65 Hz @ 2.5kVA
3 pin connector

Voltage Output 3550 or 3800 volts DC
4 pin interlocked connector
Output Energy 100 to 1000J in 100J increments
Charging Rate 11007J per second
Capacitance 144uF. 1 x 10° shot life
Trigger +ive key opto isclated or closure set by front panel switch.
BNC connector on front panel and remote
Repetition Rate To 6pps
Earth M8 stainless steel stud on front panel
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Hydrophone EG&G Type Model 265

The 265 Hydrophone uses 10 elements connected in series and incorporates a current summing amplifier.
_ The hydrophone elements and preamplifier are enclosed in a one-inch, oil filled tube designed to minimise
turbulent noise from towing, this part of the hydrophone is called the active section. In addition to the
active section, the hydrophone includes a tail for stabilisation, a tow cable that incorporates the conductors

for transmitting the electric signals and a battery box attached to the shipboard end of the cable which
supplies the DC voltage for operating the pre-amplifier.

System specifications are as follows:

Input Power 9v DC Battery
Sensitivity -61 dB/volt/microbar
Bandwidth 400 Hz - 5kHz
Hydrophone Element
Sensitivity -103 dB/volt/microbar
{single element)
Gain (Preamplifier) 42 dB (including gain of 10 elements in series)
Qutput 2 kohms
Document No.: a-report/2820-839/2830C1.doc Revision: &
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5.7 ENSIN DIGITAL ACQUISITION, PROCESSING AND INTERPRETATION SYSTEM

ENSIN (ENgineering Seismic INterpretation) is a single-channel, high-resolution, digital seismic
_. acquisition, processing, and interpretation package manufactured by the Perth-based exploration and mining
software company Micromine Pty Ltd. ENSIN is designed and developed for IBM PC and compatible

computers, and operates on a variety of processors, screens, and interfaces to most printers, plotters, and
digitisers.

A basic system consists of the following:

804386 processor running at 33 Mhz or better on a DOS-based PC.
Super VGA card and compatible monitor. Supported Super VGA cards include:
Trident (640 x 480 x 256 colour)
Qak
Paradise
Tseng Labs
Extended memory (> 4 MB) for disk cache.
HPGL compatible plotter (if interpretation routines employed).
LynxDAT 2 GB external tape drive.
Hard disk with at least 100 MB of free storage space.
Microsoft compatible mouse or trackball.
Versatec compatible thermal printer.
ENSIN data acquisition and processing card.

e & & & & & 9

The ENSIN acquisition and processing card is responsible for converting the analogue signal received from
the single-channel streamer to a digital format based on a user-specified sampling frequency. The digitised
data can be stored on hard disk or directly on DAT in a specialised ENSIN binary format, which in turn can
be converted to the industry standard SEG-Y format.
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5.8 ACOUSTIC VELOCITY PROBE

The speed of sound in seawater (acoustic velocity) was determined by the use of a Valeport Direct
. Recording CTD probe (Model 600 MKIII).

The Valeport is a multi-parameter, self-contained intelligent instrument designed for the measurement of

conductivity, temperature and pressure. From those parameters, salinity, density and speed of sound are
calculated, displayed and recorded.

Sampling mode, rate and averaging periods are user-controlled, via a PC or the Control Display Unit.
Calibration for all sensors is held within the instrument and the data is provided in engineering units. The
unit has 128 Kbyte memory and can store up to 20,000 records.

Deployment of the Valeport is either by hand or winch. As the instrument is lowered to and raised from the
seabed, data are stored in memory.

When recovered, the Valeport is re-connected to a PC which can be used to set up and extract the data to
disk.

System specifications are as follows.

Temperature: Type: PRT and Thermistor
Range: -5t035°C
Accuracy: *0.02° C for PRT and £ 0.1° C for Thermistor
Resolution: 0.002°C

Conductivity: Type: Inductive coils
Range: 0.1 to 60ms/cm
Accuracy: * 0.05 ms/cm
Range: 0.003 ms/cm

Pressure: Type: Strain gauge
Range: 50,100,500,1000 or 2000 dBar
Accuracy: *0.5% FS and £ 0.1% FS
Range: 0.005% FS

Salinity: Type: Derived [SAL78]
Accuracy: *0.07 PSU for PRT and £ 0.15 PSU for Thermistor
Range: 0.003 PSU

Speed of Sound: Type: Derived [Chen & Millero 1977]
Accuracy: + 0.25 m/sec for PRT and + 0.75 m/sec for Themistor
Range: 0.02 m/sec

Density Anomaly Gamma: Type: Derived [EOS-80]
Accuracy: + 0.06kg/m’ for PRT and + 0.12kg/m? for Thermistor
Range: 0.01kg/m’

Physical Specifications: Depth Rating: 1500 metres
Body diameter: 76mm
Overall Length: 1050mm SR version and 860mm DR version
Weight in air: SR 10 kgf, DR 6 kgf
Weight in water: SR 8 kgf, DR 4 kgf
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6. SUMMARY OF EVENTS

Racal personnel arrived at the AMC Wharf, Beauty Point, Tasmania on 29 November 1998. All personnel
were onboard the Bluefin at 0800 on 30 November 1998 and a pre-mobilisation induction/safety meeting
was held, attended by all personnel.

At 0900, a brief job overview, personnel introduction and vessel familiarisation were conducted by the
Racal Party Chief and the Vessel Master.

Mobilisation of survey equipment commenced at 1600 once the transporter arrived. All gear, pallets and
container were onboard the vessel by 1800.

Mobilisation continued on 1 December 1998 at 0600 with the navigation system on line by 1000. A side
scan sonar rub test was performed at 1300 and a boomer pulse test carried out at 1440. At 1550 the vessel
changed berth to the inspection dock for the gyro calibration and Differential GPS check. Both checks were
completed by 1930 that evening.

Mobilisation continued the following morning and a new Gulton Plotter was ordered to replace a faulty unit.

A bar check and TS dip were performed at 1130, prior to the vessel moving back to the Maritime College
dock.

A project safety meeting and muster drill was held at 1300.

Mobilisation continued, securing/tying down equipment and checking/verifying systems data. At 2015 the
replacement Gulton Plotter arrived at Launceston for immediate collection by L. Etheridge. The plotter was
onboard, tested and working by 2130. At 2205, the vessel departed Beauty Point for the Barramundi-1 site.

The vessel arrived at the site at 0908 on 3 December 1998 where a bar check and seawater velocity profile
was carried out. A scouting line was run prior to the deployment of underwater survey gear and the side
scan sonar was found to be non-operational, requiring a re-termination which was completed by 2030.

The first survey line commenced at 2211. Weather conditions deteriorated and all equipment was recovered
at 2330.

The vessel stood by, waiting on weather until 0730 on 5 December 1998. The first survey line commenced
at 0822. The side scan sonar was found to be faulty, again requiring a re-termination. The weather
conditions were deemed unsuitable for survey but the sonar fish was wet tested to test the integrity of the re-
termination at 1300. At 1330 the echo sounder bracket was badly damaged by heavy wave action. All
equipment was recovered at 1340 and at 1400 the vessel headed for Launceston in view of the weather
forecasts, and to re-weld the echo sounder bracket.

The vessel arrived alongside the AMC wharf at Beauty Point at 0200 on 6 December 1998 on standby,
waiting on weather until 0600, 7 December 1998, when the vessel departed again for the site. On arrival at
the Barramundi-1 site a bar check and TS dip were carried out. All equipment was deployed and the first
survey line commenced at 1734. Survey lines continued to be run until 1530 on 8 December 1998. All
equipment was then recovered and a toolbox safety meeting was held on deck prior to coring operations.
Five drop cores were recovered between 1623 and 1736. All equipment was then stowed and secured and
the vessel departed the site at 1745.

The vessel arrived alongside Beauty Point at 0500 on 9 December 1998, all equipment and personnel having
left the vessel by 1800.
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7. PERSONNEL AND EQUIPMENT
) 7.1 PERSONNEL
The following personnel were employed on this project:
For: RACAL SURVEY AUSTRALIA LIMITED
M. Tuck - Party Chief/Senior Surveyor
J. Cowans - Geophysicist
B. Teh - Navigation Engineer
L. Etheridge - Underwater Engineer
D. Bell - Underwater Engineer
J. Cowans/A. Ali - Interpretation Geophysicists
For: GLOBEX FAR EAST
Derek Evans - Client Representative
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7.2 EQUIPMENT

NAVIGATION

2 x Trimble 4000 Series GPS Receivers

2 x SkyFix/LandStar Demodulators

2 x LandStar Whip Antennae

3 x Compagq 486/66 MHz Lunch Box GNS computers

1 x Compaq 486/66 MHz Laptop computer

2 x HP Thinkjet Printers

1 x SG Brown 1000 Gyro Compass plus all associated software, cables, manuals, etc
1 x Helmsman’s GRREP system

GEOPHYSICAL
ECHO SOUNDER

2 x Atlas-Deso 20 Recorder

2 x Atlas-Deso Overboard Transducer Shoes ¢/w 33KHz and 210KHz transducers
1 x Model XR-666 230vac to 24vdc Power Converter

1 x Applied Microsystems SVP-16, Direct-Reading Seawater Velocity Profiler

1 x E/S Bar Check

1 x TSS 335B Motion Sensor

1 x Valeport Velocity Profiler

SIDE SCAN SONAR

1 x Klein 595 Recorders with spares

2 x Klein 422 Side Scan Sonar Dual Frequency Towfish Assemblies
2 x Side Scan Sonar Deck Cables

1 x Electric Winch

1 x Armoured Tow cables

BOOMER SYSTEM

2 x ENSIN Computer Systems

1 x ENSIN System Printer/Plotter/DAT Drive
2 x EG&G Surface Tow Source

2 x CSP 1000 Cap/Disch. Power supplies

1 x EG&G Sub tow source

1 x Huntec Subtow source

2 x EG&G Type Hydrophones

2 x TSS 307 TVG amplifiers

Auto transformer

2x Krohne-Hite Filters

MISCELLANEOUS

1 x Total Station with prisms and tripods

1 x Racal 500 V Megger

1 x HV Probe

1 x Total Power Systems IS-1000 Power Line Conditioner

1 x Astro RS-12A Regulated Power Supply 230 VAC to 12 VDC
1 x Deskjet Printer

1 x Optus Satellite Phone/Modem

2 x VHF hand held radios

1 x Sharp Facsimile Machine

1 x HP Oscilloscope

plus all associated software, cables, manuals, etc. and 100% back-up of spare units.
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8. DISTRIBUTION

Copies of this report have been distributed as follows:

Kelly Down Consultants Pty Ltd (agents for Globex Far East)
Attn: Geoff Rowlands

Racal Survey Australia Limited

1 3 copies

: 1 copy

AdilAL
Geophysicist

[ oy

Anthony‘l—('err
Area Surveyor
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The survey gyro compass was calibrated while the FRV Bluffing was alongside
the Inspection Wharf at Beauty Point on 1%, December 1998.

Two co-ordinated survey control points had been previously installed for the Port
of Launceston PTY Ltd. on the Inspection Wharf. The control points were located
at the North and South ends of the wharf. Both points were offset equally from
the edge of the wharf thus defining the azimuth of the dock. A sunshot was
observed prior to the calibration te verify the calculated azimuth between the two
control peints. The results from the sunshot agreed to within 4’ cf the calculated
azimuth between the two stations and therefore proves the integrity of the
baseline. Sunshot observation results have been included in Appendix C.

Following a two hour period allowing the vessel gyro to settle. Simultaneous
taped measurements were made to the centreline of the vessel at the bow and
stern while also logging the vessel gyro readings. A computed azimuth for the
vessel was then computed for each set of observations and compared to the

observed gyro readings. A mean C-0O was then computed to show the gyro was
reading high by 1.99°

Raw observations and layout diagrams have been included in Appendix C.

Control Point Co-ordinates

Co-ordinates were provided in AGD 66.

Station Eastings(m) Northings(m)
IHN 485127.266 5444462.344
IHS 485206.796 5444144606
Grid Azimuth IHS to IHN 345°56' 51.179" g

True Azimuth IHS to IHN 346° 03' 48.892" t




Gyro Calibration Observations and Results

547642

Time Obs.1 | Obs.2 X o | Calculated | Observed | C-O°
heading gyro

1 |19:35:00 | 5.57 6.30 0.73 |1.28 | 347.35 349.3 -1.95
2 19:35:15 | 5.42 6.60 1.18 |2.08 | 348.14 350.2 -2.06
3 19:35:30 | 5.31 6.95 1.64 | 2.89 | 348.95 350.8 -1.85
4 |19:35:45| 543 6.80 1.37 |2.41 | 348.48 350.5 -2.02
5 19:36:00 | 5.42 6.67 1.25 | 2.20 | 348.27 350.3 -2.03
6 19:36:15 | 5.41 6.70 1.29 | 2.27 | 348.34 350.3 -1.96
7 19:36:30 | 5.34 6.80 1.46 | 2.57 | 348.63 350.7 -2.07
8 19:36:45 | 5.35 6.88 1.53 | 2.69 | 348.76 350.7 -1.94
9 [19:37:00 | 5.40 6.87 1.47 | 2.59 | 348.65 350.7 -2.05
10 | 19:37:15 | 5.50 6.80 1.30 [2.29 | 348.35 350.3 -1.95

Mean C-O = -1.99°

SD = 0.066
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e LT e _@ee, amae

SPADE (v4.2) Copyright (c) 1991 Michael R. Craymer
2830cl
Date 1 Dec 1998
Method Solar Hour Angle
Latitude (D.MMSSs) -41.0913
Longitude West (D.MMSSs) -146.4925
Watch Corr: UT-Watch (H.MMSSs) 0.00000
Error in Latitude (arcsec) &0
Error in Timing (sec of time) 0.0
Output Filename beautypoint
Set Average Average Azimuth Azimuth Error in
No. Watch Time Horz.Eng Star RO Azimuth
(HH.MMSSs, (DD.MMSSs) (DD.MMSSs) (HH.MMSSs | (HH.MMSSs)
1 7. 1230 94.3422 260.3855 166.0433 0.0000
2 T. 1245 94.3422 260.3639 166.0217 0.0000
3 7.1430 94.1021 260.2045 166.1024 0.0000
4 7.1630 93.5509 260.0236 166.0727 0.0000
5 7.1830 93.3909 259.4428 166.0519 0.0000
6 7.1930 93.2511 259.3525 166.1014 0.0000
7 7.2130 93.1001 259.1718 166.0717 0.0000
Average Azimuth
Set Azimuth RO Erxor
No. (DD.MMSSs) (DD.MMSSs)
1 166.0433 0.0000
2 166.0217 0.0000 omitted
3 166.1024 0.0000
4 166.0727 0.0000
5 166.0519 0.0000
6 166.1014 0.0000
k| 166.0717 0.0000
Average Azimuth RC : 166.0733
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APPENDIX D

STATIC DIFFERENTIAL GPS CHECK
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9600 g NUNE 1 il i
%600 3 HONE ! g
%600 § HENE | ij f
G660 g NONE i g i
5600 NUNE H 1t i
3640 3 HONE i il i
4800 ] NOKE ! 13 0
8500 HEHE ! 1] i

Digibuard 2: Bddresses 330 - 2

Hot Interfaced

frgabosrd 3: Addrasses 3400 - 5433

Hat Interfaped

Digibosrd 4: Bddrasaes I8

tiat Interfaced




M=

Sk npe Ue Gt memmae Posld faes

finition: BLUE FIN

547C52

-+
) - 5cm
Scole — = grid units
CURRENT BFFSET Posn @ ORTUM G 1 ST
0,000, 300 Y
Waypoint Co-ordinates:
1 THN AG0Sd £ g7 8 ALY
2 IKS £ 80 H 5444144581
7 THH RGOSG E N 5444462, 33
{rack fuidance Lipe Jata:
Line Bescriptiap KPSl 501 Last Horth EfL [ast Morth
1 151N 0,000  380215.00, TREST2A.00  I79819.00, TESAS0Z. 04
Qifsats for BLUE FIN
Ho Nana % Loord Y Coord  Oir
1 DRTIM _ .00  +0.00 On Hdg
2 HYORG TOUPDIRT #4800  +7.00 On Rdg
3 555 STERN 5,20 -7.80 On Hdq
4 CENTRE STERN <520 -9.80 On hdg
§ BOOMER TOWFOINT  -9.90  -7.80 On Hdg
/ REK FUANS
Usrified by: \/NV\/‘/ DE K P UA( { Des 1998 17:08:08

(s1gn} {print)
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Static check of the the Skyfix/Skyfix Differential GPS was carried out with the
FRV Bluefish moored alongside the Northern end of the Inspection Wharf,
Beauty Point, Tasmania. The vessel was moored adjacent to control point IHS
enabling the vessel G.P.S. antenna to be temporarily set up over the control
point. This provided a real time integrity check of the onboard navigation system.
Reference stations used during the calibration were Adelaide, Melbourne and
Sydney. Position fixes were made over a 15 minute period. The AGD84 and
WGS84 positions generated onboard were logged and then meaned to give a
comparative position to the known co-ordinated point IHN.

The following co-ordinates were provided by the Port of Launceston PTY Ltd. for
control point IHN.

Co-ordinates were provided in AGD 66 Datum.

Station Eastings(m) Northings(m)
IHN ' 485127.266 5444462.344

A block shift from AGD 66 to AGD 84 was applied to the co-ordinates above. The
values for the block shift were derived from published Australian Surveying and
Lands Dept. figures calculated for Burnie. These were dE —1.30 m, dN +0.13 m
from AGDE6 to AGD84.

The resultant co-ordinates for station IHN in AGD84 datum were:

Station Eastings(m) Northings(m)
IHN 485125.966 5444462 474

The mean of 27 fixes taken over a period of 15 minutes provided an AGD84
position as follows.

Station Eastings(m) Northings(m)
IHN 485124 .92 5444463 .52

This represented a difference in position of 1.47m. ( dE 1.046m, dN —1.046m).



Average :
Std Dev :

D.G.P.S. INTEGRITY CHECK

JOB NO : 2830CI
VESSEL : FRV "BLUEFIN"
AGD84’
Northing Easting
485124.92 5444463.63
4851249 5444463 48
485124.72 5444463 .67
485124 84 5444463 27
485124.69 5444463.5
485124.22 5444463.71
485124.71 5444463 61
485124.66 54444637
485124.79 5444463.45
485124.83 5444463.76
485124.99 5444463.55
485125.05 5444483 .44
4851249 5444463.52
485124.82 5444463.71
485124 .96 5444463 .57
485124.88 5444463.64
485124 99 5444463.41
485125.26 5444463.3
485125.33 5444463.06
485124 .94 5444463.35
485125.54 544446313
485126.1 5444463.14
485125.14 5444463 .25
485124.98 5444463.71
485125.05 5444463 .46
485123.46 5444464 67
485125.1 5444463 .26
485124.9174 5444463.517
0.44113 0.33253

547054

SYSTEM : SKYFIXSPOT/MULTIFIX li

DATE: 01-Dec-98
WGS84

Latitude Longtitude
41° 57" 57.722 146° 45 26.707
41°57' 57.728 146° 49 26.708
41° 57" 57.723 146° 49' 26699
41°57' 57.729 146° 49 26.704
41°57' 57.728 146° 49' 26696
41° 57" 57.722 146° 49' 26.681
41° 57" 57.722 146° 49' 26696
41°57' 57.722 146° 49' 26.696
41°57' 57.728 146° 49' 26.701
41°57' 57.719 146° 49' 26.704
41° 57" 57.725 146° 49' 26.71
41° 57" 57.729 146° 49' 26.713
41°57' 57.725 146° 49' 26.705
41° 57" 57.72 146° 49' 26.704
41°57' 57.728 146°49' 26.71
41°57" 57.722 146° 49' 26.705
41° 57" 57.732 146° 49 26714
41° 57" 57.732 146° 49' 26.717
41°57' 57.74 146° 49' 26.717
41°57' 57.737 146° 49 26.716
41°57' 57.74 146°49' 26.731
41° 57" 57.734 146° 49' 26.739
41°57' 57.735 146° 49' 26.719
41°57' 57.72 146° 49' 26.71
41°57' 57.728 146° 49' 26.713
41° 57" 57.689 146° 49' 26.646
41°57' 57.734 146° 49 26.716
41° 57" 57.726 146° 49' 26.707
0.00962 0.01658
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F2/94 logaing started for BLUE FIN at fix 81 on f1lz ConGMRSOSAGNSLOGMORILE!, (02

HEER] 17:19:0 1 flec 1958 Time Zone +i1

BLUE FIH (Last position update 17:14:18) Logging Iiks
CURRENT OFFSET FROM ORTUM = +0.00 X i
DA = £ 24,57 K S494463 b Kt

"11 3 31355 Lemg Me 49 Z1.ANE

(ffzet ! ik 5444464, b3
Hrset TORPRINT (Hag) = € AL M L R
{iffset 73 ! (Hdad + E 1,05 N 5444455, 18
Offaet jdghe £ 5444452.12
fffsat L 5449154

Speei Hekr: Q. 176,
Line: THINCR 07 ob‘F':;15?'4’,4 “*fL n,
Maypoint: [4% ROOBY Disidi 1.8 erallse 135
Pitch  +0.0 Roll 1 +0.1 Heaver 0.0 fige: 939.9

CCHP | RRCAL UKODR (frackiag fESKELES DATN : £ 485124,97 N SA4A4R3.EZ WL +20.72
£~0z applieo = dlat @ +0.00 dleng :  +0.00  dHeight : ru,Gﬁ Ry swbP“u;H Uhs 84
UIC Time :0E:14:15.0

|1PM k 0 g

ANTENNR Lat: 4! b 57,777 5 50K
Hode: HI fi ! [llipse Maximi: 6.8 [llip r‘~' 5.9 [l’lpa“ Dird™y: 34,0
EH -5 T ¢t 00 F Test: PH Fxt @ “1\ﬂ 1,9 fxt Bel L0P: ?- i Test DK
Total S5z 22 SUst 13,0817 21,2’ Zb 3‘ Z H,T"_7“4
/
FINg s 1TS18:0E 1 Bec 1998 Time Jone +11
BLUE FIR (Last position update 17:08:00) Lﬂgglnr filz = MOBILED, 002
CURRENT ﬂFFC" FRU DATUM & «0.08 K 2,90 ¥ (DATUD)
081 15124,90 0 5444362, #% HE 42238 Lat 41 9 3448 Long 196 49 21,810
{ffset I gATIN sb 4EITA90 N G444463.49
Offszt 2 BYORD TOMPOINT (Wdg) @ £ 55 N 5444471, 14
Offsst 3 535 STERN (Hdg + £ 5444454, 96
(ffszt 4 LEHTRE SIERN  (Hdgy : £ £444452.99
{ffset & BOCMER TOUPGTHI \ﬁdg\ + [ 48516, 5444454, 23
Spead MRt 0.0 Corrected Gyro(T) & 351.2 Corrnm, ¢ +0.0 Cugth) ¢ 176.2
Lips: THINCH D7cBiM):2053047.5 DofLt): -2999°9 KP: -2088.541 O Speedil: D0
Uaypoints THN AGOAY fistil: 1.5 BralDz 133.3
Pitzh 3 #0.0 Roll ¢ +0.0 Heave: *ﬂ §  fge: 233.9
Dess 25 Chan ! @ 1425  BK3 Corrections for Hesve: OFF Tdr 2 Corrar OFF Depth Sensors OFF Age: 0.0
COMF 1 RACRL L¥D0R tIPEikiﬂa BESKEUEY ORTIM : E 485124 qﬂ K 54#1%53.%8 Ht 27,38
[-Os appiied © gtat s +0.00 slong: +0.00 dHeight = +0.08 R spheroid : UGS €4
UL Time Ub 17:572.0
RATCNNR Lat: 41 BS7.7285 long 196 99 26708 L Hes 3h+ 4,80 1
Mode: HT RIDED HOG%: .9 FEUP 1.7 Output Belav(s): 1.7 [llipse Maxim): 7.0 Ellapse Minlm): 6.0 Ellipse Bir("): 335.0
Lat Sdimir 5.8 ‘Oﬂg Sgim: 4,5 Height 'ﬁfﬂ) ?.l Unl‘ Yar: 0.0 T Test: ”“35 Ext Beltw): 5.3 [xt Rel LOP i U Tasts DK
Total Slst 22 Sz 1,3,28,17,21,23,26,3¢ Refarence Stnst 208,205,704,
FIN% S 17:18:30 1 Deo 1998 Time Zone *11
U FIN ‘Lué1 pﬂu1f19r update 17:18:30) Lzgging F ie @ MOBILE,DGZ

LJEVEﬂ OFFSET FROM DRTUM = «0.00 K +0,00 ¥ CORTHM
DATUE = F 435124720 544443, b it ,*: A2 otat @l 7 3,115 Lang 146 49 20,802t

Offset 1 ORTN DE KDL N SH4E3.ET
(ffset 7 RYDRD TOUPCINT (Hdgy 1 £ ;1;5.3 N, 5444471, 35
gifszt 3 555 SIERY (Hdg) = E 48:’20 84 v 544445513
ffzat 4 (ENIRE STERN  (Rdg) @ £ 4RSIZI.16 N SH4454.16
Uffzet 5 BOOMER TONPOINT dHdgd = & 4BSIIG.Z0 N 5444454.37

Speed MGCK0: 0.0 Lorrected Gyroll @ 356,38 Corrm, @ 0.0 (ag(D) @ 176,0
Lings 16INCH DioG(M):205%047.3 DofL(Mis -5295,9 KP: -2058.541 [ Speediki:

i
Uaypoints TEN AGDBY Dist(His 1.7 Bralliz 1138
Piteh o 0.0 Rell : +0.0 Heaysr 0.0  fAger 939.9
Besa 25 Chen 1 3 14,35 OGNS Corvections for Neava: BFF Tdr 7 Corrnd OFF Depth Sensar: OFF fger 2.2

COHF | RRCAL WSO8 (Tracki g OESKEWED ORI : £ 485124.70 M S344463.67 Hr 2222
U5 applied = dlst ¢ +0.00 dlong: +0.00 deight :  +0.00 Ry sphercid @ UGS 84
1T Time 20€:18227.0
BATENNR Lats 41 B50.723S Long: 14549 25,883 £ MHeights L
Mode: HT RICED HOOP: 9 POOP: 1.7 Output Delag(sd: 1.7 Ellipse Maw(m): 7.0 Ellipse Mindmds 6.0 Ellapse Dird"): 338.0
Lat Sdfm: 5.5 Long Sdimd: 4.9 Yeignt Sdlwd: 7.2 init Yar: 0.0 F Test: PASS Ext Rel(ad: G4 Ext Bel LOP: 17 U Test:s OK
Total 3Ust 22 SUs: 1,3,29,17,21,23,26,31 Reference Stns: 208,205,204,

FIR e 10 T7e16:53 1 D2z 1998 lime cone #11
GLUE FIN {La:t pus1t'on updata 17:13:59) 194,108 file : MOBILED.O02
CURRENT ﬁbeEi FROM ORTUM @ +0.00 & {8y (0ATE) B )
ORTUN = € 49512484 N SHH463.27 WL +22.23 Lat 91 9 3.1465 Long 146 49 20.808¢

(ffzat 1 (AT £ 18512&.3& N S444463.27
Offset 2 HYNRD TOUPOINT (Mdgd : £ 48512843 N S444470.97
Mffeer 1 588 GTFEH dHam) 3 F 48R120,59 4 TMHSLTI



S i e
Dffset 4 (ENTRE STERY  (Hdgy o ¢
Offzet S BOOMER TOUPDINT (Hdg) ¢

Speed MaCK>: 0.8 Corracted Gyrally @ 3507 foren, © +B.0 {ng()

— Line: 1SINCH Dokl Bofletys -9999.9 kPr -2858.541 (LS 0.9
Uaypoint: IHN AGOSY b 14 Bralds 1255
Piteh = +0 Roll ¢ G0 Heave: +0.0 HRge: 998.9
COHP 1 WATAL UXOCA (Traching: JESKEUED DRTEM = € 48512484 N SR Z7 Ht o2
s applxed sz{ v o000 dlong :  +0.00  dHeight @ +0.00  Bx sphersid : U
UTC Tine +0R:t
MHTENNR Lat: 41 8§ f" ””4 i Lengs 145 49 26,704 £ Ket Ght 1.60 1
Made: HI ElﬂEn T Pbe ’ lutput felay(sds 1.7 Ellipse Mawinis 7.0 Ellipse Minfmds 6,0 Ellapse Darf™): 336,10
lests PSS Ext Balim): 5 4 Ext Rel LOP: 17 U Test: 0¥

Lat Sd(a): 5.5 Long Sim: 5.0 Hfjahi i 1.2 Hnlt tars 0.0
fotal Wss 27 SUst 1,2,29,17,01,23,26.31 PBeference Stns: 208,205,204,

Pt

fis 4 i TVe19:29 1 Bec 1936 Time Zone 41
BLUE 7N (Last positien update 1?:1?:2?1 Lagging File = MOBILTY.AOG2
CYRRENT GFFSEI PRGN DATHM : +G.00 % +0.00°Y (DRTR)

AT - 49517447 N 41!#45?
Offzet F AT H
Offsat ZA50RD TOUPUINT  <Hdg) @
Offset 3 555 SIERN (Hdg!
Offset 4 CENTRE STERN  (Hdad : 465071.14 4 5444497, 93
Cfiset § DDONER TOUPIINI (Hdg> 48511618 N 5444454.2

Speed MRCO: 0.0 Corrected byra(l) ¢+ 350.8 lorrn. &+, J Lﬂg (1) * 176.2

'1nﬂ 16INCH DTobH7 22055047, 4 BofL(M): -9999,9 KP: -2053.541 (T 3pﬂe4 £y 0.8

Uaupoints THN FGORY Distih: 1.8 BratT)= 178.9
Pitch @ 0.0 Roll @ <60 Heaye: +0.0 fge: 5399

COMP 1 RRCAL UXOO0R (Tracking) DESKENED EgTUH 485124, N S344463.50 HU +22,40
C-l5 appiied ¢ dlabt +0.06 dlong s +0.00 dﬁﬁlg*‘ . *E.EU Fu spherpid & UGS 84

HIC Time 2MB219:27.0

RHTENHG Lat: 41 §57.728 § longs 146 45 26,896 £ - Hetght: .70

So i #1280 lat 4 9 I,
485124.69 B 5444463,

85128, 30 N 5448471, 1'
48512081 ¥ 5449454, %

{azlnalne Enatne

Mode: HT RIDEC HGOP: .2 POCP: 1.7 5 Butput Delay(sd: 1, b tlixpae fexin): 2.0 Ellipse Mantm): 6.1 Elirpse Bir®y:
Lat Sd(m): 5.5 Long Sdtmd: 5.0 He:ght Sdlmds 7.2 Unit Uar: 0.0 F Test: PASS Ext Relfmi: 5.5 Ext Bel LOP: 17 U
{

Total Sles 22 SUs2 1,3,29,17,21,23,26,31 Reference Stns: £ﬁ3 FS,E ;

—~ FIXE 12 17:19:59 1 fec 15% Tine Zone +11
BLUE FIN (last position update 17:19:59) Logging File @ WUBILEY.OG
CURRENT OFFSET FROM DRTUM = +0.00 K +0.00 ¥ (DATUMY
DATEN = £ 48512422 N SM#MRLTL HE +22.49 lat 41 9 3.1325 Long 146 49 21,781
Dffset 1 DATUM T b 48512420 N 5444837
Offset 7 HIORO TCUPBINT (Hdg) = £ 485127.81 N SH44T1.40
fffset 2 565 STERR (Hdgy s £ 485120.37 ¥ 544445516
Offset 4 CENTRE STERN  (Hded ¢ £ 485120.70 § S5494453.19
Offset 5 BOOMER TOUPDINT Lu# sk 4B5115. 74§ 5444454, 39
Speed MGCK): 0.0 Corrected Gyra(T) ¢ 3507 Coren, ¢ #0.0 Lagll) 2 176.2
Line: 15INCH DTob(M):2053047.1 DofLO}: -3939.9 KP: -2052.54 EL Speadifi: 0.0
Uaupoini: THN AG084 Dostid: 2.1 Brallds 125.4
thch +0,0 Roll ¢ +0.0 Heaver +0.0  fge: 999.9
FﬂLHL UFQUB \sralk~nu/ ESKEUED BRIt & £ 4BS124.22 N SM4463.71 Wt +Z2. Y4
L Us applisd t- dlat: 40,00 dlsng: 0,00 dHeight ¢ +0,00  Fx spheroid : UGS 84
UTC Time 206213:36.0 i
RHTENNR Lat: 41 B 57.722 5 lLlomgt 19649 26,681 £ - Heights 4,80 1
Hade: KT RIDED HOOP: .9 PLLF i Impu* Jelay(sd: 2.6 Ellipse Main: T
Lat Sdlere 5.5 Lsﬂg Sdtd: 5.0 H“l"ht Sdtmrr 7.3 Unit larz 0.0 F Tests PASS
Total Sz 22 SUsi 13,29 Ei,g.,ab a! Reference Stns Lta,hﬂd,-ﬂw

FIN g 13 17:20:30 1 Bec 1928 Time Zone +!1
BLUE FIN {last pesition update 17:20:30) Legging File : Hﬂ llrl.ﬂﬁz
CURRERT OFFSET FROM DRTUM : +0.00 %  «0.00 Y (Bﬁ
DATIM = £ 485129.71 N 5444463, 61 Ht +22.31 lat 1‘ $ 3.1355 Long 145 43 21.802¢
0ffzet 1 DRI SF 455197 B 549446361
0ffset 2 BVORD JOUPOTHT (Hdg) @ E 485123 30K 54443
fffset 5 G35 STERN (Hdg) + [  985120,86 ¥ 5944455.07
Dffset 4 CENTRE STERN  (Hdgd @ £ 44512119 B SH44453.09
Offset 5 BOOMER TOUPDINT (Hagy = € 985116.23 N 5444454.30
Spead MGCK): 0.0 Corrected Gyro(T) @ 380.7 Corrn. ¢ #0.0) faglD) ¢ 1\5 2
Line: 1RINCH DTof{H:Z053047.2 DofL(My: -9999.9 £P: -2098.591 CC Speedit): 0.0
Yaypoink: IHY RG0S OistiMi: 1.7 Brgilss 132,94
S Pitch z +0.0 Roll : +0.0 Heaue: *ﬂ 0 Age: 939.3

EQ%F 1 RACAL UKDOR (lracking) OESKEUED DATHM = £ 485129.71 N S4494e3.61 Ht +22.3
L-0s applied :=  dlat @ +0.00 dlong : +0.00 dHeight : +0.00 Rx sphercid : W5 B¢
~ UIL Time :06:20:27.0
ANTENMA Lat: 41 G 57,7225 Long: 146 49 26,63 £ Height: .70 4
Mode: HT RIDED HKOOP: .9 POOP: 1.7 Outaut Delayis): 1.7 Ellipse Max(md: 7.1 Ellipse Minimd: 6.8 Eliisse Bir(®): 334.0
Lat Sdim): 5.5 Long Sd(wd: 6.0 Height Sd(md: 7.2 Unit Var: 0.0 © Test: PASS Ext Reldmd: .8 Ext Rel LOP: 17 W Jest: OK
Total Stsz 22 SUs: 1,3,29,17,21,23,26,31 Reference Stns: 209,205,208,

gt T7:70:00 1 Gec 1598 Time Zone +11

5 : i 5
BLUE FIM <%§r£‘pgg}\%?nrggaa 417 17 i Bﬂ}ﬂqtpgg1ng i 15 ‘HFQQEILEI 002

547656



MYRPRIT: Wt e e i @ ..

it |°’~"/i 29 ‘! BAMES, T fe +Z2

Bffsat 1 DATIN 3k
Qifset H"EP' TOUROINT \;-e 1) 3 €
{fiset 3 595 STERY (Hag) = £
Offsst 4 CENTRE STE3n f’-f., ¥
Difset ‘ EOOMER TUFDTN f!m o

peed M5! F)- 6.8 Carractad Gurat’
Lxﬂe .5iﬂLu Blo(M; *gg,g;
dagpeint: [RN REDSY Distl)
:’ltCu: 'ﬁﬂ RSL r- *JC o-.ggus
P 1 PACAL UKDDA {Tracking)

(-Us applied : dlat : (.3 aLm:

HEE Tu:e J06:28:85.0
ANTENNS Lat: 41 B ST.722 3%

Mode: W7 AIDER HOOF: .3 Padf:
Lat Sdind: 5.5 Long Sdimi: S0
Total S50 22 W52 9,32

Vs 1,3,4

i i R H

anntr

_. 1“. .,1 j 5".5'_’: Long ! My 43 21,8068

4,'-. 197‘4 SHHsl,

ST 3

Cagli) 3 176.2
(L Spesgii): 0.8

°C 0 -Rger 993.9
oKD B ¢ £

485123.84
.00 ddeignt @

i -4‘11“:34 70 ¥ *“

.00

Bx spheroad @ UGS 82

Longs 14F 43 25.£%

se Maindr 7.1

Ellipse Minln:

PGt Tid Bulfe)r ©
Sve PRy AT rFRiif DL

547657

£ .n.vp-z l'hv

Fxb Fai LOP: "‘ U Tast: 8

T EE (REFiEr:
LU TIN ‘Last posebion uadv-
uwssr’qrrssr PR (51

ORiln = 435124.79 H 54'1'”5’.4: B
0ffset ! LT LE
Uffset 2 HYDRO TOUSOINT (Rdg) ¢
Offset 3 555 SIERN (%i-:'g; : L
Offeet ¢ CENTRE STERN  (Hdg) & [
Offset © BOOMER rwvﬂrm tFﬂ;‘ ; f

RRELD ?‘I!-Lk’: 0.9 {orrected & w*c
Line: RINCH O7cB(H:22055047.5

Laypornts THH RGOS4 Elstiﬁ):
Oiteh ¢ +0.0 Rell 3 #0.0 Heaue:

COMP 1 RACH UKBBH (Lra‘%nng-
-lis applie diat ¢ +0.00
UIT Time :06:2!:2?.&
FHTENNR Lat: 91 8 52.728 %
Mode: HT AIOED HOOP: .9 ?ﬁﬂP:
Lat Sd(ad: &5 Lowg Sddm):
Total Sist 27 Sber |

-asag Tale

1 80,7 Corrn, +
b -Launcy - YPs -7058. 541

Loh Ergik)s 129.8

0,0 Hge: 499.9

JEGKELCS GATHM ¢ E 48512079
tong ¢ +0.00

Dca.'

Long: 14592 26,701 £ Height:
i Qutput Delayis):
5.0 Height Sdtmd:
,3.29,17,21,23,28.31

MOSILEY. B0C
+0.00 Y CORTIRY
#2131 kst 41 9 31915 Long 146 49 71,808
45 ‘1 75 K S444463. %L
485129,37 N 54444711
485120,94 N 5444454, °£
4BE12L2TN S48 3
48C116.30 N 594445413
l-f] IJ ‘-u,‘{'n

€ Spesgfi: 0.0

s 17,2

2944463,45 HE +2Z.41

dHeignt @ +0.00  Rx sphersid @ UGS 84
.80 1

1.7 Ellipse Maxin):

7.4 Untt Uar: 0.0 F Tests PASS

Referance Stns: 208,205,204,

Ext Ralin):

7.1 Efligse Hin(m):
5.8 Ext Rel LOP: 17

6.1 Ellipse Dir(*): 332.0
U Test: 0K

SCHN B

BUIE FIN (Last pesition update 17:21
CURRERT OFFSET FROM GRTHR :
DRTUM : £ 33512485 %
fifset | ORTEN

+f. 00 %
SHaeE,

Bffset 7 WYORD TOUPINT (Hdg E
Dffset 3 855 STERM ..w‘ e E
Offsst 4 CENTRE STERY  (Wdg) o
Offset S BOUER TOLPOINT (adg) : £

&pﬂed Meis 0.0 Corvected oyro!
we 1GINCH BTob ()2 7053047, 3
aypoint: THN ABGR4 [Dist(
Prtch @ +0.0 Roll : +0.0 Heave:
COMP 1| PACAL UKDOR {Tracking)
{-0s applied 1 diat t +D.GB
10 Time of8:21:57.10
SHTIMNR Lat: ¥ B ET.ZH8S

Lang: 1%

Mode: 47 AIDED HOOF: .9 FogP: '.

Lat Sgiad: 5.5 Lom ,am' £

Total S¥s: 22 SUs: {3 2172

1,21 23,

17:21:59 1 Bec 19% Tima Zons +1
53 Lagging F;Ie -

5t +205 et 9 3138

: 358.5 Cormn, :

fofi N2

T gLty
Lrgha s

HORILED. 002
0,60 Y (IATI
Long 145 4% Z1.807C
512483 kb 5314463, %
4BE128. 40 M 54D 45
5.0 K Sﬂ‘HSE.Zﬂ
48519138 0 M523
8511837 N G445 41
0,8 Ongil) - 176,
-55999.9 fP: -7058.5¢1 (0 Sweed(ii: 6.0
: 138.8

#0.0 Bge: 993.9
TIEUTT BaliRt o £ 48S124.83
dang t +D00

e e

AR
Px spheraid = USS 84

N S49983.75 it

dieaght + 0,00

=

2 "‘13" th n' :
Ext #elinds 5.9

filipse Bir("}: 33
Ext Fel LOP: 17

FIXE 17 1722229 1 Dec 1996 Tine Zone +11
SUR FIN (Last pesition update 17:22:29) Loaging File @

CURRENT OFFSET ¥ROM DRTSM < 0,00 ¢

DATUM < £ 485124.99 § 544933, .r qt el
ifsat IBHHH £
Offset 2 HYORD TOUPSINT (Hdg) : £
Offset 3 555 STERN (Hag) = £
Uffset 4 CENIRE STERN  (Hdg ¢ &
Offset § BOOMER TCUPOINT (Hdg) = £
Speed MBCKy: 0.0 Corrected byrofT) :

: 350,7 Corrn, ¢

MCBILEL. 002

Guﬂ‘r <OATUN

2,63 Lat 4t 9 3.1375 Llong 145 49 21,014
ﬂ‘sfm 99 N G444453.55

1351’8 SOH S48

485121, 14 N S444455,01

185::‘..1?N 5444453, 02

405116,50 F 494454, 24

0.0 Cmgtl) = 176,2

Line: 16INCH BTofcMD: 2053047, 5 DofLiftys -9999,3 KPe -2088,541 ([ Speedd: 0.0

Yaypornts IHY AGGRY Distifi:

1.5 Brg(T): 137,9

Pitch = +0.0 Roll + +0.0 Heave: +0.0 Rge: 9%9.9
{Iﬁ? 1 RACAL UKDDR (Trscking OESKEMED DHTUM = € 486124.99 N SHHIE.S5 HE #2263
f agp xﬁg 22 oy dlat = 40,00 dlong @ 0,00 dHeight ¢ +0.00 Rx spheroid : UGS B4
5
QHTE'M Lat: il §50.725 6§ Lang: M43 26,0 £ Height: 500N
Mode: HT AIDED HOOP: 1.7 POOP: 2.7 OQutput Delay(si: 1.7 Ellipse Maxim): 0.2 Ellipse mmn)
Lat Sd{m)s 5.5 L “#(n)' 8.1 Hught Silnd: 7.9 Umit Uar 0.0 F Tast: PASS [Ext E-lm}

Total SUs: 21 SUs:

3,28.00,21 3,31 Refersnca Stas: 208,205,204,

EI Ellipse Dir("): 330.0
Eit Rﬂ LBFI T! U Test- GK



Qs

547058

fId § 1% 7e23:00 § flac 1998 f1ae Zons i1

SLUC TIN (Last position update 17:23:00 Logging Mile o MGEILED.GG2
— CHRREND OFTSEY TRDM DRTUM @ +0.00% +0.00 ¥ <DL
\ GATEN = £ 485IZ5.05 B SHAMES, 54 B $22,37 fst 1 3 1915 Long 195 49 2L.81TE
Bf#s=t 1 DAIM 4512505 ¥ S444463. 4
{ffset 7 SYORO TOURDINT (hdq) : 45512881 & SHHTLS
iffsst 3 585 STERM (fdg: = 5121, 25 4 5444454, 85
ffsat 'HE‘UEE STERN  (Hdg) : f85121.56 § M5
ffset S BODMER [OUPOINT (Hdg) @ 485115.55 § SH4E4 10
Spsed M6CO: 0.0 Lorrectad Byro(l) ¢ 3505 Carvn, @ D0 Lmg()) ¢
Linet 16INCH DTab(M22053047.6 Dafi. e -9993.9 ¥P: -2058.5% {0 Sweed‘k‘ G0
Uaypoint: THY 608 Dist(: 1.3 Bratl): 136.7
Pitchs +0,0 Roll : +B.0 Hesve: +0,0 Hge: 199.9
ConP ! BRCAL UKBOR (Tracking) DESKEQED BRIM 2 £ 4B5125.05 N SH4M6L ¥ M 2037
{-bs a;gh:ﬂ ¢ diat o e 00 dlong @ +DLBE dMeight ¢ 0,08 ¥x sphersid : UGS 34
h‘fi.'. !ane 6:22:57.0
at: 41 BS1.7295 long 3% 19 26.T13.  Hetght: 1,80 1
Mage: HT SIDED WOOF: 4.1 FPDOF: 2.2 Duipet ﬁeiaw': .7 Eliipss Bawini:
':‘“»*: 5.5 _wnnﬁ-w 5.1 Height Sdtnd: 2.5 Hait Yary 0.0 1
fatal Shsw=71 :nL 1,3,8.17,21 ,3,31 Referente Stas: 203,205 26

P P

-
S act aa¥ ah el "‘1

Fit g 13 17:23:30 1 Boc 1992 Tine Zone *11
SLUE TIR (Last position update 17:23:30) Logging file @ MEEILEL.02

CURREMT GFFSET FROM DATEM : +0.00 X gf}‘) Y (D7D

DRTidt : £ 48512490 N 5494463.52 Bt +20.50 Lat 41 G 2.139% long 146 49 21.810F

fifset 1 ORTIM s 495124,50 § 5444%63.92

Offsst 2 HYORD TOWPOINT (Hdg) s € 48512847 ¥ SHHVLL22

iffset 3 555 STERN (Hdg) o [ 48512102 § 5419454.%

Offset 4 CENTRE STERN (Hdg o £ 485120.41. 4 5444452.99

Uff gt 5 BODMER TOUPCINT (Hdg) s € 48511643 584445417

Spesd MG 0.0 Corrected Gyro(l) ¢ 350,5 Corrn. = 0.0 Cngli) @

Lina: T8INCH DTeGCHI:2053047.5 Buﬂ.(ﬂ)' -9999,9 P> -2058.541 CC Spsedx(; 8.9

Uappoants THN BGD84 Distii: 1.5 Brafil: 131

Pitch: +0.0 Roll : +0.0 Heave: +0.0

CONP 1 RACAL UKDOR (Tracking) DBESKELED !11 E 485124.90 & S44¥83.52 Bt #22,50
N {-Us appliad «  dlat : +0.,00 dlong: +0.00 dHeight :  +0.80 Ru spheroid = UGS 84

UIT Tine :06223:26.0

BHTEWNA Lats 41 B S7.725S longs 19549 Z6.705E Height:  S.60 %

Mode: BT BIOED HOOP: 1.1 POOP: 2.7 Output Belap(s): 2.6 Ellipss Mexlwi: 7.2

gt Sdn): 5.5 Long Sdmd: 5.1 Height Sdtad: 7.5 Unit Var: 0.0 F Test: PASS

lotal SYs: 21 SUs: 1.3,29,17,21,23,31 Reference Stas: 203,205,204,

Elligse Mintm): 6.1 Eilipse Bae("): 330,10
fxt Balta): 6.9 [,, Ba, L0P: 17 U fast: QK

FEE I 17:23:50 1 Oec 1398 lime Zone M1
QLEE FIN (Last position updats 17:23:5%) Logging file @ MEBILEL.GA2
CURRENT OFFSET FROM GATIM = of,D0 X +0.00 V (DT
GATHM = [ 9495124.82 8 S499403.71 Wt 22,40 Lat H 9 31325 Long 146 49 21,807
bifset | ORTUR b 985124.82 B 5449463 T
Offset 7 HYORD TOUPOINT (Rdgy + £ 48512348 M SHHSML 37
(ffset 3 555 STERM (Hdg) + £ 485120,90 § S444455.1%
(ifset 4 CENTRE STERM (Hdg) TE 512,20 NS4S
Gffset 5 BOOMER TOMPOINT (Hdg: ¢ £ 485116.Z6 H 5444454,4%
Speed MGt 0.0 Corrected Egra(n ¢ 312 Goren: = +.0 Oeg(T) 2 102
<Line: 16INCH DTobiMy=2059047.3 OofLiMi: -9993,9 KP: -Z0S8.541 Cf Spesdl): 6.0
daypatnts THN RBOBY Gistiih: 1.7 Brgtlds 137.3
Pitch : +0.§ Roll : +0.0 Heave: *Cﬂ fge: 954.3
CCHP 1 P30RL UKDOR (Tracking) DESKEMED DATIM = £ 485124.827 N S#d4e3.Ti Bt +22.40
[-s applisd ¢  dlat : +0.00 dlong: +0.00 dHexght : +0.00 B sphernid o UGS 83
Uil Time :06223:56.0
FHIEMHR Lat: 41 B ST.720 5 longs 145 49 26.784 € Heighti: $.80 1 . o
Mode: T RIDCG HOOP: 1.1 POOP: 2.2 Qutput Delsp(si: 2.6 Ellipse Maximi: 7.2 Ellipss Hm'ﬁn‘»-’ 6.1 Elirgse lir("): 303.0
Lat Sd(ad: 5.5 Llong Sdtai: 5.1 Height Sdteds 7.5 Unmit larz 0.0 F fest: PASS Ext Raltw): 6.0 Ext Bel U092 17 U festz M
Total SUst 21 SUs: 1.3,28.17,21,15,31 Reference Stas: 208,205,204,

e e 17:24:29 1 Dec 1938 Tine one +11
CLHE FI§ (last position update 17:74:2%) Loggina Tile : MOSILED, 002
CURRENT OFFSET FROM DRIt = +0.00 K (.00 ¥ (DATEN
e OATUM = £ 485124.96 N 544446357 Ht +22.%0 Lat 4t 9 3,137 Long 196 49 20.813C
o Gffset 1 ORTUM ¢ [ 185124.96 N 5444453.57
Dffset 7 HYORD TOUPCINT (Hdg) = £ 485128.67 N SM347L.22
Offset 3 555 STERM (Hdgd + £ 485i21.00 N §414455,07
(ffset 4 CENTRE STERN  (Hdg) @ £ 98512032 N S444453.09
Offset § GODMER TOUPOINT (Hdg : £ 4B5T16.37 N SHHGH.IS
Speed MG(K): 0.0 Corrected Byra(l) 5 3513 Corrn, & 0.0 CnglD) 2 170,12
Line: 16INCH DTob(M):2053047.5 DofLOM): -3993.9 KP: -2058.5% E" Speaif B 0l
Uaypetnt: THN RGOSY Bistil: 1.5 Brgild: 1306
Pitch = +0.0 Roll : +L0 Heavar +0.0 s 999.9
"l’!ﬁ’ 1 Eﬁ;i!L Ulmﬂ (Iracamg‘ DESKEUED DHTUM = E 49517496 N S4MM63.57 Ht 20.4%
dlat = +0.00 dlong: +0.00 dHeight : +0.00 Rx sphersid : UGS 8¢

— 3 I"’E-'%'Q ML s HEEINT et 490




et

il

HModes KT RIGED WO ;o POOF: L3 Gutpud Belaw(s.i 1.7 Eilipse Mawleer 7.1 Cllzpse Mindarr 6% Elliose Brrd™y: 379.0
Lat Séfms 5.5 erght 3¢'e2: 1.5 it VYar: 0.0 F lest: PRSS it fel S0 Lt Bl LOP2 17 st B
obai S¥3t 11 Slsr § 3.2340,00 03,0 rafaranca S 260,208,704,
e Frezdesd 1 dec
BLUE FIN {Last pesition update 17

CUFRERY OFFSET Fem

ORHR : £ 4851341 Leng 195 45 21,808

dffsat | Bﬁ i

(ifseb 7 #/DRO TOEGINT t?&:g

Dffszt 3 555 STEeN 'Hﬂf' :

t 4 CENTRE STERN  {Bdqs i 54
— W? 'mﬁ"l"' 1'1'151 < g*""‘"'lq '}"

Spesd MG K; 0.5 Carrebiad Gyrs en, 3 LG Dagtly @ 1752

Line: 1]4CH E‘au*i" ARG rr- -2058.54% & Speesit:

-lawjn‘ ‘H nnﬂ“‘ i.6

B.6 : 3
1 AESKESED D 2128
300 dieng ! d: U8
UTL Tine im:l
NTENNR '.:.f 41 § 57, ?LZ § longt 19013 36705 Heightz  4TON
Hage: #l ﬂIEiE HODP: (28 FGGP 2.3 Dutpet Delap(ei: 1.7 rthse Haelnis 7.7 Ellipse Mintw): 6.1 Ellapse fur(735 328,00
PASS Ext Raldmd: 6.0 Eut Rel LOP: 17 U Test: B

Lat Sdiab: 5.5 u}:‘g Sdinir 5.3 Height Sdin's t.6 Umt Uar: 3.0 F =s’ PASS !

Total SUs: 21 Sis: Ji.'ﬁ,n,nr £3,31 Rafersnce Stos: 208,208,204,

1Lk 28
dLue Tin

17205050 1 Bee 1998 111& Zone +11
(Last position update 17:75:30: Logping File @ MOBILEY.00Z
CURNENT OFFSET TR DRI @ «0.00 H +3,00 v {TRTHN

DATN @ € 4EOIZ24.99 0 544455 ‘1! BU #2250 Lat & 9 3,047 Leng 146 47 21.813C

BLYC TTH

fizet ) ORTUN ¢ F 48512493 F Badde3. 4
Offzet 2 WORD TOURDINT Hdq) o £ 4B5128.71 N S444471.04
iffset 3 555 STERM (Hdg? ‘£ 485120.95 N S444454.93
iffset i {ENTRE STERN fﬂdg: +f  485121.29 ¥ 5444452.95
(ffset © BOGMER TOUPOINT fﬂdg) 0 4BSHIE. IS N S4454.74
Spead HG(K2: 0.0 Corrected SuralE) & 3517 Corrn, = 0.0 Cng(D) @ 175.2
Line: 16INCH DlobtMy:Z0S3047 6 DafLiMd: -9399,9 KP: -2058.54! (€ Spesdlid: 6.0
Uaypornt: THN AGDE4 DistiMi: 1.4 Brglli: 130
Ptcr. : +0.0 Rell = +B.0 Heaws: +0.0 Rge: 999.9
A kipg) DESKEUED DaiM : £ 485024.99 N Gd44963.91 HE 2.9
¢ #0008 dlong @ +L.00  gHeight ¢ #0.00 R« spheroid @ USS B4

i3 3gpla
UI‘ Tine 06 25 7.0
ANTENNA Lat: 41 §57.732 5 Longs 146 49 25.714 [  Height: 4800
Mode: P RIGED WGOF: 1.0 POOF: 2.3 Gutput ﬂelavr‘ 1.7 [llipse Maxdm): 7.1 Ellipse Minlmi: 6.1 [ilapss Birt
diaks 5.1 Height Sdimi: 7.5 fnit Jar 3.’1 T Test: PASS Ext Ralimd: 5.9 Ext Rel LOF: 17

Lat Sdlay: S.4 long
I,

¢
Totsl SUs 21 S¥=x 1,3.29,17,21,23,31 Paferzace Stas: 208,205

*3: 303.8
U Test: B

bt ¢ 1990 iine Jonz +1]
(Last position update 17:26:000 Logging Fil2 @ MOBELE!.G0C
CURBENT OFFSET FROM DRTIM @ «0.00 K <000 v (ZRTHR
(AT = £ 4BS1ZE.26 8 541%49.-:.33 Wt #2256 lat ¥t 9 31483 long 144 43 71,826
Gffsst | DATIRM 4851252 B 5444463.30

*-"f'?-zf. 2 WYORD TIUPGINT (Hgg 495128, % B 5494370, 94
- Gifset 3 555 STERM (.iiw.f-;- : 5N S50
4 CINTRE STESN  <ddgo =

{ 4517159 SH4HG2, 3
Gitsat G BODER TOUPDINT (Hdy : [ 465015.58 N SHA4GE. 10

~ l“'i"'l Laa s Ras)
- e
cur
]
o |
L
)
-

Speed "lu(K)- 0.0 Corracied GyreiT) 2 3505 Joren, t #DL0 Dng(T) 2 175.2
Line: i6INCH DTob(Mb:2059647.9 BotlMs 99803 XP: -206E.541 (f Spesdifn: 0.3
Usppotnt: IHN RGCES Distuth: 1.1 Brgli: 3‘15

Prich s +0.0 Roll ¢ +0.0 Hemss: +0.0 figa: ¥32,8

COMP 1 ERCAL K08 (Tracking) QESKEUED 0ATH F_ 405125,26 N SHMELI0 kb #2050
(-0z appliad ¢ dlat & 600 dlong @ +0.00 dMaight @ #0.00  FRx sphereid o 465 24
T Time :05225:57.0

ANTENMR Lat: 41 B 57,7325 long H46 49 26717 L Hesght: 4900
' i (i 6,1 Ellipse Biri®): 38,0

Mode: HI BIDED HQOP: 1.1 POOP: 2.3 Cutpud elay(si: 1.7 Ellipse Max(nd: 7.1 Ellipse Minlni: &, =
Lat S#indt 5.1 Long Sdad: 5.0 Height Sdlwds 7.6 Unit Uar: 0.0 T Test: PASS Dut Raladi 5,9 Ext Rel LDP:
Tatal SUss 21 SWs: 1,3,28,17,21,23, 31 Refersnce Stesc 208,205,704,

17 W Tests Ok

~FIh ¥ 2

BLUE FIN (Last position update 17:26:29)

5 17:26:25 1 fac 1998 Tine Zane 1
ggmg file : ﬂUBILE! 02

CURRENT OFFSET FROM DATUN : +0,00 00 Y (AT
DATUM @ £ 485126,33 0 GS444463.06 Wt 22,27 Lat 41 § 31535 Leng 144 49 21.82%¢
0ffset 1 DATUM r £ 185!25. 3N 5944463, 0¢

Offsat 2 HYORG TOUPOINT (Hdy) : £ 485123.01 N S444470.71

Dffset 3 555 STERW (Hdg! s [ 48512133 § G444454.55

Offsat 4§ CENIRE STERN  (Hdg) : [ 48512199 4 S444452,53

0ffsat S BOOMER TOUPDINT (Hdgd : £ 48511574 N 51*445..31

Speed NGCKD: 0.0 Corrscted Eyrum 351.3 Corrn, = +0.0 Cng(l} = 176.2

Line: 16INCH Dg§(3:2059048. 1 DofL(): -9933.5 KP: -2058.54] LC Spe:-dxﬁ 5.0
Haqunt IRH aena* Distitth: SErg(” 12,9

Divar = + N Hasigar fApas i“a



YT =y

Ul nuia = V=
l!.lﬂP i F‘HEJ' LI "'a mg.
{3 agullﬁd dlat © o000

~

#IE Tine :‘-]b:EE.:?;.u

ﬁN:'E'*‘iP Lat: i BS.M1S Long:
i

H
a* '-in 5.4 Lﬁng ‘:'ld' % 5l
Total SWs: 21 3Sis: 1,355,172

;] } "l"E
': .3 tatput Bela:'s.-: ‘..? LIL

231 Reference Stns: 208,205,204,

547C60

OESKLMED ORTUM < € $8SI25.43 & SHMGd0s Bt 22,23
dlong @ +.0B  dReignt @ 0B Ra sphercid : UES 84

Heights i R

2ight

THEPH t.1 anw[' DL TR
DS Dot Pai L0t 17 G Test: @

&
wr
e

pse Maxlmd: 0,1 BB
{l f fests PASS Ex

.x. (.\-—-

Height Sdfn' T8 ilnit Gars

IR 8 & 1765559 1 Bec
BLuE FI% fLast position update 17:2635%)
CURRENT OFFSET FRan DATHM = +0.00

GRIM : £ 48512494 8 :ﬂﬂ“ni?ﬁﬂ' 222 lat #1 8 3948 ¢

fffset | BATUH

Gffset 7 WYORG TuPeINT -.Hﬂg?
Gffst 3 555 STERM {hdg? ¢
Gfizst | CENIRE STEON  (hdg) @
szt 5 BOMMER TONPOINT (ddg) :

0.0 Lorracted Gyrail’

i
pead MECR::

1995 Time Jone +il
Logging file &

MEEILEL. 602
# o000 ¥ (ORTIR

4RE124.90 F  SHHES 3
195i28.69 1 SHTL W
465120.97 N 544 E
485121.27 ¥ SH4452.83
485116,32 N SHEMELIR

» 3855 Corrne. ¢ #0.0 fno(i) 2 176,2

B e las oo o

Lragl !hﬂfh Dbttt s 2055047, "‘anifﬂ‘ -9936 3 #P: 2058540 OO Spesdiin: LI

daypornts TN AGDEY Distdln
Pitch @ 0.0 Roll @ 0,0 Hasue:
LOMP | PRCAL UKODR (Tracking
C-0s applied = dlat +  +5.00
UiC Tme 106:20257,0
ANTENNR Lat: 41 B S7.737 5 Lemg
Wode: HT RIDED HDOP: 1.1 POUP:
Lat Sd(mi: 5.4 long Sdiad: 5.1
Total SUs: 21 SUs:

C R 4928160 Heights

1.3 ﬁrg(h- 1307

0.0 fge: 3959
DESKENED DATMN = £ 48512409 M SH483. 3 WL 2221
dlong ¢ 0,00 dMeight : 0.0 Rx spherpid : UGS &4

460 1
1.8 [llipse l}a
?

2.3 Tutput Belayis):
Im* far: 0.0

Keight Sdlaiz 7.8

¢tniz 7.0 Ellipse Mistad: 6.1 Ellipse Duir{"): 37250
Test: PASS Ext Relimi: 5.8 Ext Rel LOP: 17 W Test: Gk

1,3,28,17,21,23,31 Reference Stns: 208,205,204,

FIX g 27

7827229 1 fec 1398 Time Zonz +11

BLUE FIN (Last position update 17:27:29) Luggmg file : HﬂBILﬁ ooz

CURRENT DFFSET FR
HATIH & E
Dffset 1 CRTUM )
Gffset 2 HYORD TOMPOINT (Hdg) =
Dffset 3 555 STEER (Hdg) =
Offset 4 CEMIRE STERN  (Hdg) ¢
Offset 5 BODMER TOLPOINT (Hdg) :
Spesd HGLK):

CRTUR = (.00

Uaypoint: [HM RGDRS Gistid):
Patch @ +0,0 Roll @ +0.0 Heaue:

COe 1 W% KOO8 (Tracking)
“Us applied = diat o +0.00

UTC Time =06:22:27.0

0.0 Corrected Syra{T) : 35!.3 Lorrn, :
Line: 1GINCH DIoGfM)=2059048.1 DofL{N): -99%9.9 KP: -2058,542

b 00y (ORTUM

485125.54 H S444463, L:.E"It 22,10 Lat ﬂ 9 32,1515 Long 146 49 21.838E

485125.54 N 5444463.13
£ 48512922 W 5444470.78
E 485121.53 N G5444454.63
£ 48512190 N 5444452.55
£ 485116.95 ¥ S444453.91
.0 Cagll) 2 176.2
[T Speadli: 0.0
& Brg(lye 142.2

+0.0  Age: 993.9
DEZKEUFD Bﬁim E 485125.54 N SHHMGIIZ KL 2210
diong: +B0.00 dHeioht : +0.00 Bx spheroid @ Ues 94

AhTENNE Lat: 41 B ST.T0 S Longs 145 92 26.731 £ Height: {501
Mode: HT RIDED HAGP: 1.1 POOP: 2.3 Output Delawisk: 1.7 ilhps: Baxim)z 2.0 El;as= Mnfn): 6.1 Elipse Birds 328.9
Lat Sdln): 5.9 lomg Sdtmd: 5.1 Meight Sdlmd: 7.6 Unit Uar: 0.8 T Tast: PRSS Ext Selim): 5.8 Dxt Rel LOP: 17 U Jast: [

Total S¥s: 21 SUs: 1,.3.28,17.21

;2331 Reference Stns: 208,205,24,

My

T7:20:00 1 Dec 1998 Time cona 411

BUIC FTN (Last position update 17 '23 1] Luggxnﬂ File s NOBILE!.DOZ

“CURRENT OFFSET PR DETMN
ORTiM : £
Offset 1 ORTIN

Qffsar 2 WYORD TOUPSINT (Hdg) :
Offset 3 555 SIERM (Hdg? +
Offset 4 CEMTRE STERN  (Hdg) @
fifset < BODMER TOUPIINT (Hdg) : [
Speed MGCKY: 0.9 Corracted Byroll

.00

485128, 15 A SH‘Hﬂ 1‘ Ht #2190 Lat 41 9 3158

£ S0.00 ¥ DATRD
Long 146 43 21,862
tf 48512600 N 5444%83.14
£ 43512979 N 44708
£ 48512212 N S444454.45
f 485122, 47 N 5944452, 87
485117.98 N 5444433.95 d
3= 3515 Corrn, = #0.8 OngtT) = 176.2

Ling: 1GINCH DTobih3: 2053048, 3 Dofiits -9999,9 KP: -2056.547 (C Speedii): 0.8

Uatpumt: iHh AGO3Y Bast(m:

Pitch : +,0 Rell : +0.0 Heave:
LOMF 1 RACAL GXOCA (Tra:kmg}
-z apphed ¢ st +, 00
~ UIC Time :06227:57.0
ANTENNA Lat:

Mode: HT AIDED HDOP: 1.1 POOP:
Lat Sdémd: 5.4 Long 5dém): 5.1

‘H 8 57, ’34 § long: 146 43 26,739 £  Height:

.7 BrgtDe 191.2

L0 Age: 9989
DESKEULD DATUM = € 48SM26.10 H S#4M63.14 HE +21,90
dlong :  +0.00 dMeight :  +0.60 Ry zpheroid © UGS B¢

.50
2.3 Qutput Gelav(s) {.8 Ellipse Mawlni:
Herght Sdtd: 7.6 Umt Uar: 0.0 F Test: PRSS Ext Relin:

7.0 Ellipse Miném): 6.1 Ellipse Dir(%): 320.0
5.8 Ext Rel LOP: 17 U Test: Gk

Total SUs: 21 SUsz 1,3,29,17,21,23,31 Reference Stns: 208,205,204,

g;g IF29 La 17:28:? t ﬂeci19:§§ Iéniﬁgunf - file : MOBILE!.00Z
LUE PN \sposncmu a 1722 agoing file : A
CURRENT OFFSET FROM 08TUM @ +0.00 X Eﬂ v (0TI
ORI = [ 485125, 14 § S4444R3.25 Ht +22.26 Lat 41 9 31475 Lomg 146 43 21.821C

Bffset | DATLH i
Offsat 2 HYDRO TOUPOTNT (Hdg) :
Offset 3 555 GIERM (Hdg) =

i o
tet § TS 0

[ 48512504 N G44343.20
£ 485128.81 N S444470.%0
E SES121.19 N SHHSLTS

Al



ik

T i L T R

Spead MiKD:

Lavet 16THCH DTabm 205507

Yaypaint: TR FEﬂ!ﬂ ﬁis'-'ﬂ.-:

Piteh : .0 Ral ‘5 MHemem

% EALEL H'(G“n Iw ]
app.iad L!.f_i';

EIC Time 362282127,

0.0 farrected byrotl) ¢ 35

diopg +  +L00

1lorm, ¢ 0.0 {rgtl

T KP: -2058, 54

547061

3 n.:. 185125, 14

dHeight &

RHTTMHR Lat: & 8 87,12 ;43 26,1 500
Mode: HT RIGED M!Lsi’ ¥ 2.3 gizds L7 Cilipse Mawdmd: 0.0 Tllipss Minde .t Dlizpee BirlD)
Lat Sdtmiz 8.4 | urg_ 5.1 Hsiah T.h Unit Hs 8 F lestz PA35 [t Palia Ext Rz 0P 77 U
Total Sz: 26 S¥s: 1,3,53,07 _‘,35,3‘1 Feferance Stas: 206,205,204,
IR gl lﬁeuh-,ns {one +11

position l.Ipd-r!fl? L HL T
T OFFSET FRGe BAT i¥
s f ANSEAE N SMREST
1 lﬁ'ﬁﬁﬁ
o HiOR( TQUPGInT
t = 4 C\." S’Fﬂﬂ
ffse uiﬂl%a .,‘Pw
§ifset “1ﬁﬁ?ﬁ§ i U
Spasd HGEN:
Line: (RINCH DloBiriz
Laypoints I8N REDAY Dizitth:
Pitch ¢ *0.0 ®eli ¢ 0.0 Heaus:
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APPENDIX F

SEAWATER VELOCITY OF SOUND PROFILE



VELOCITY OF PROPAGATION AT THE BARRAMUNDI-1 SITE

File header created by DATALOG on 03-12-98 6:54:57 AM

Device: 600-CTD, Serial number: 17455

Header text:

Mode: DEPTH_SAMPLE

Pressure trip (dBar): 2.000, Pressure increment (dBar): 5.000

File name B1

Site information VELOCITY OF PROGATION AT THE BARRAMUNDI-1 SITE
Battery voltage 10.3V

Conductivity coefficients: 13 +1.0053097e-13 -3.4297404e-09 +2.9815901e-03 -8.3481903e-02
Temperature coefficients: 12 +7.2582293e-10 -1.3044801e-03 +1.4491999e+01
Pressure coefficients: 12 -1.4055599e-09 +8.0688095e-02 +9.2783298e+00
Pressure tare 9.9238

Speed of sound formula Chen & Millero

Date Time Conductivity Temperature Pressure Salinity Density SoundSpeed Flow

03-12-98 6:23:43 43.35356 15.12876 2.097889 3528075 26.16934 1507.442 0
03-12-98 6:23:55 43.38007 1475423 7.019853 3564392 26.55378 1506.764 0
03-12-98 6:24:09 43.38891 1475031 12.02249 35.65356 26.58428 1506.846 0
03-12-98 6:24:21 43.37713 1473335 17.02512 356562 26.61222 1506.878 0
03-12-98 6:24:34 43.42132 14.72161 22.02774 35.70559 26.6751 1506.981 0
03-12-98 6:24:47 43.42132 14.72161 27.03035 35.70351 26.69568 1507.062 0
03-12-98 6:24:58 43.34767 14.66812 32.03294 35.68276 26.71356 1506.951 0
03-12-98 6:25:12 43.27697 14.65722 37.11622 357175 26.78711 1506.722 0
03-12-98 6:25:24 43.22983 1451548 42.0381 35.71037 26.81252 1506.662 0
03-12-98 6:25:35 42.73201 14.25852 47.04067 35.48345 26.71499 1505.656 0
03-12-98 6:25:49 42.52583 13.815617 52.04322 3569922 26.99831 1504.559 0
03-12-98 6:26:02 42.52583 13.76302 57.04576 35.74574 27.06752 1504.527 0
03-12-98 6:26:14 42.53172 13.7565 62.04829 35.75524 27.09849 1504.6 0
03-12-98 6:26:26 42.54055 13.7565 67.05082 35.76141 27.12551 1504.69 0
03-12-98 6:26:39 42.5435 13.7665 72.05333 35.76205 27.14825 1504.774 0
03-12-98 6:26:58 42.55233 13.7539 77.05582 35.77066 27.17771 1504.858 0

0

03-12-98 6:26:59 42.55822 13.7539 76.97514 35.77624 27.18166 1504.863

Diraction

OO0 0 0000000000000




Date Time Conductivity Temperature

03-12-98 6:26:59
03-12-98 6:27:03
03-12-98 6:27:17
03-12-98 6:27:29
03-12-98 6:27:43
03-12-98 6:27:54
03-12-98 6:28:07
03-12-98 6:28:19
03-12-98 6:28:32
03-12-98 6:28:45
03-12-98 6:28:57
03-12-98 6:29:09
03-12-98 6:29:22
03-12-98 6:29:34
03-12-98 6:29:47
03-12-98 6:29:58
03-12-98 6:30:11

Time Zone : Perth Time

42.55233
42.5435
42.5435

42.54055

4253172

42.52583

42.52583

42.64954

43.17975
43.2858

43.34472

43.42426

43.43899

43.43899

43.45078
43.4331

43.41248

13.7539
13.7552
13.7539
13.7552
13.7562
13.7565
13.76433
13.81256
14.33678
14.51809
14.57418
14.67073
14.71248
14.72422
14.74379
14.7464
14.75031

Pressure
77.13651
76.97514
71.97264
66.97013
61.88692
56.96508
51.96253
46.95998
41.87673
36.95484
31.95226
26.94966
21.94705
16.94444
11.86112
6.939164
1.936513

Salinity
35.77063
35.76117
35.76452
35.76267
35.75652
35.75186
35.74669
35.82009
35.82936
35.76186
35.76662
35.75309
35.7303
35.72158
35.71656
35.69994
35.67945

Density SoundSpeed

27.17804
27.16973
27.15036

27.1264
27.09904
27.07327
27.04538
27.06972

26.9424
26.82915

26.79843 .

26.74473
26.69582
26.66433
26.63361
26.59838
26.55951

Mean:

1504.859
1504.85
1504.767
1504.686
1504.595
1504.512
1504.449
1504.609
1506.228
1506.647
1506.748
1506.957
1506.98
1506.924
1506.896
1506.804
1506.709
1505.854559

Flow

OO0 0000000000000 0O0OC

Direction

COoOO0CCOoO0OC0DO0OQOO0 000000
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Velocity of Propagation at the Site

File header created by DATALOG on 07-12-98 1:44:58 PM

Device: 600-CTD, Serial number: 17455
Header text:

Mode: DEPTH_SAMPLE
Pressure trip (dBar): 2.000, Pressure increment (dBar): 5.000
File name FILE10

Site information NO SITE INFORMATION

Battery voltage 10.3V
Conductivity coefficients: 13 +1.0053097e-13 -3.4297404e-09 +2.9815901e-03 -8.3481903e-02
Temperature coefficients: 12 +7.2582293e-10 -1.3044801e-03 +1.4491999e+01
12 -1.4055599¢e-09 +8.0688095e-02 +9.2783298e+00

Pressure coefficients:
Pressure tare 9.9238

Speed of sound formula Chen & Millero

Date
07-12-98
07-12-98
07-12-98
07-12-98
07-12-98
07-12-98
07-12-98
07-12-98
07-12-98
07-12-98
07-12-98
07-12-98
07-12-98
07-12-98
07-12-98
07-12-98
07-12-98
07-12-98
07-12-98
07-12-98

Time
13:32:57
13:33:09
13:33:27
13:33:40
13:33:53
13:34.05
13:34:19
13:34:29
13:34:42
13:34:44
13:34:46
13:34:57
13:35:11
13:35:24
13:35:34
13:35:48
13:36:00
13:36:13
13:36:26
13:36:38

Conductivity Temperature

42.72906

42.7379
42.74084
42.73201
42.72612
42.71139
42.69961
43.18859
43.30053
43.30053
43.30348
43.30053
43.30053
43.30053
43.30053

43.2858
43.29169

43.3624
43.46551
43.48318

Note : Perth Local Time

14.02639
14.02378
14.02509
14.02509

14.0277
14.02639
14.02509
14.14897

14.6081
14.61332
14.61854
14.62376
14.63028
14.63289
14.64072
14.64855
14.65768
14.73074
14.82338
14.86514

Pressure
72.05333
77.05582
76.97514
71.97264
66.97013
61.88692
56.96508
51.96253
46.95998
47.04067
46.95998
41.87673
36.95484
31.95226
26.94966
21.94705
16.86375

11.9418
6.858476
1.855824

Salinity
35.68472
35.69328
35.69485
35.68871
35.6829
35.67249
35.66477
36.0083
35.68828
35.68344
3568139
35.67599
35.67205
3567173
35.66662
35.64793
35.64709
35.64716
35.65909
3563913

Density SoundSpeed

27.03125
27.06065
27.06123
27.03425
27.00698
26.97663
26.94907
27.16586
26.79714
26.79263
26.78955
26.76169
26.73539
26.71239
26.68454
26.6462
26.621
26.58326
26.54962
26.50285
Average :

1505.558
1505.642
1505.647
15056.557
1505.476
1505.375
1505.281
1506.001
1507.013
1507.026
1507.038
1506.964
1506.899
1506.824
1506.76
1506.681
1506.625
1506.775
1506.999
1507.025
1506.3583

Flow

o000 000D 00000000 OO0OO0OOO0O

e
REN
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Direction
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VELOCITY OF PROPAGATION CHECK AT BEAUTY POINT

File header created by DATALOG on 01-12-98 4:53.07 PM

Device: 600-CTD, Serial number: 17455

Header text: Along the jetty at Beauty Point

Mode: DEPTH_SAMPLE

Pressure trip (dBar): 2.000, Pressure increment (dBar): 5.000

File name FILEO

Site information ALONGSIDE THE JETTY

Battery voltage 10.3V

Conductivity coefficients: 13 +1.0053097e-13 -3.4297404e-09 +2.9815901e-03 -8.3481903e-02
Temperature coefficients: 12 +7.2582293e-10 -1.3044801e-03 +1.4491999e+01 -
Pressure coefficients: 12 -1.4055599e-09 +8.0688095e-02 +9.2783298e+00

Pressure tare 9.9238

Speed of sound formula Chen & Millero

Date Time  Conductivity Temperature Pressure Salinity Density SoundSpeed  Flow Direction
01-12-98 16:02:19  38.59806 16.76268  2.0172 29.73952 21.54439 1506.121
01-12-98 16:02:36 39.5047 16.44121 7.019853 30.76204 22.42308 1506.387
01-12-98 16:02:54  39.57536 16.42291 12.02249 30.83567 22.5059 1506.498
01-12-98 16:03:24  39.59891 16.41246 11.9418 30.86421 2252979 1506.497
01-12-98 16:03:34  39.51648 16.41899 6.939164 30.78939 22.44871 1506.349
01-12-98 16:03:47  38.69814 16.53659 1.936513 29.99393 21.79005 1505.716

oo OoDOoOoO
OO0 O0OO0O0
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APPENDIX G

SIDE SCAN SONAR RUB TEST
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APPENDIX H

BOOMER PULSE TEST
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APPENDIX I

SAFETY




B e e
JA/C/AIL ©470"
PROJECT SAFETY REPORT
Page: 1 of 2
RACAL SURVEY AUSTRALIA

PROJECT SAFETY STATISTICS

JOB No.: 25’7&.! ,':L

VESSEL/RI& ‘—gb‘@&:l/\
4

LOCATION: %655 =

PERMIT: '1’/24-—(9

MAN-HOURS WORKED
(RSA Pcrsoqnel)

MAN-HOURS WORKED
(Vessel Crew)

MAN-HOURS WORKED
(Sub-Contractor)

TOTAL MAN-HOURS WORKED
LOST WORKDAY CASES

RESTRICTED WORKDAY
CASES

MEDICAL TREATMENT
CASES

FIRST AID CASES

NEAR MISS INCIDENTS
LOST WORKDAYS
RESTRICTED WORKDAYS
VEHICLE ACCIDENTS

LOST TIME ACCIDENTS

CLIENT: @']olve'xw . PROJECT: Site s .
- . —
REPORT FROM: (14 TOGM TO: ﬂ_uJZQc 12 / 20:¢0
(Date / Time) (Dar’e / Time)
No. of Personnel: RSA S Vessel 5 Sub-Contractor

HOURS EVENTS

13425

FEEF

~
e

REPES

RACAL SURVEY AUSTRALIA
Date/Rev.: Jun 98 /2

o



RA/CA/L e
EAYCT 9

PROJECT SAFETY REPORT

Page: 2 of 2

VESSEL/RIG: R’u'e‘\\;«n JOBNo.: _R30< )

SAFETY MEETINGS .

20+ Nov . Wetf—mobl\uw'h;-« r:;o.&e;\-\,> w\e.e_l’mas -
Vesse) \am\\\uhﬁ{wb—n }v\ed:mcj'_

Tnad Tee . Poed sulthymactiag und musterdnll

D be:. _ Toeotkex ‘fakz\sm&e\(«'j rice +o CH;’S omﬁq

INCIDENTS

NVoaz .

OTHER INFORMATION

JSA REVIEW & MODIFICATION

PARTY CHIEF CLIENT REP

SIGNATURE: .Y Br 7. c2 (. SIGNATURE: ... e
DATE: J e NA2..... T e e M

RACAL SURVEY AUSTRALIA
Date/Rev.: Jun 98/2



547080
RACAL SURVEY AUSTRALIA LIMITED

HYDROGRAPHIC HOUSE TEL: (08) 9344 7166
(P.O. Box 515) FAX NO: (08) 9344 8783
4 LEDGAR ROAD INTERNATIONAL TEL: 61 8 9344 7166
BALCATTA INTERNATIONAL FAX: 61 8 9344 8783

WESTERN AUSTRALIA 6021

DOCUMENT AND/OR SOFTWARE ISSUE
TRANSMITTAL FORM

DOCUMENT/SOFTWARE TITLE: Emergency Response Plan
Offshore Survey Services

COPY NO. (where applicable): 3

REVISION IDENTIFICATION: Revision 1

NO. OF COPIES: 1

ISSUED TO: Vessel Master Blue Fin
ISSUED BY: . Ken Eddy

DATE: 27-11-98
INSTRUCTIONS

1. Recipient shall sign this form and return it to the Issuer as acceptance of receipt

N @00 siGesseeed Y R S, PRIl BB ) o, LT R o

Signature: === SRttt . DB T

QAP 050 DC1 Rev 3
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547081
RACAL SURVEY AUSTRALIA LIMITED

HYDROGRAPHIC HOUSE TEL: (08) 9344 7166
(P.O. Box 515) FAX NO: (08) 9344 8783
4 LEDGAR ROAD INTERNATIONAL TEL: 61 8 9344 7166
BALCATTA INTERNATIONAL FAX: 61 8 9344 8783

WESTERN AUSTRALIA 6021

DOCUMENT AND/OR SOFTWARE ISSUE
TRANSMITTAL FORM

DOCUMENT/SOFTWARE TITLE: Emergency Response Plan
Offshore Survey Services

COPY NO. (where applicable): -

REVISION IDENTIFICATION: Revision 1

NO. OF COPIES: 1

ISSUED TO: Client Representative Blue Fin
ISSUED BY: Ken Eddy

DATE: 27-11-98

INSTRUCTIONS

1. Recipient shall sign this form and return it to the Issuer as acceptance of receipt

Name:

Signature:

QAP 050 DC1 Rev 3



5470682
RACAL SURVEY AUSTRALIA LIMITED

HYDROGRAPHIC HOUSE TEL: (08) 9344 7166
(P.O. Box 515) FAX NO: (08) 9344 8783
4 LEDGAR ROAD INTERNATIONAL TEL: 61 8 9344 7166
BALCATTA INTERNATIONAL FAX: 61 8 9344 8783

WESTERN AUSTRALIA 6021

DOCUMENT AND/OR SOFTWARE ISSUE
TRANSMITTAL FORM

DOCUMENT/SOFTWARE TITLE: Safety Management Plan
Offshore Survey Services
Document No. RSASMP-1

COPY NO. (where applicable): 3

REVISION IDENTIFICATION: Revision 1

NO. OF COPIES: 1

ISSUED TO: Vessel Master Blue Fin
ISSUED BY: ‘ Ken Eddy

DATE: 27-11-98
INSTRUCTIONS

1. Recipient shall sign this form and return it to the Issuer as acceptance of receipt

Signature: r\f&)@\l«wmu —SQ'“' 6((“




347083
RACAL SURVEY AUSTRALIA LIMITED

HYDROGRAPHIC HOUSE TEL: (08) 9344 7166
(P.O. Box 515) FAX NO: (08) 9344 8783
4 LEDGAR ROAD INTERNATIONAL TEL: 61 8 9344 7166
BALCATTA INTERNATIONAL FAX: 61 8 9344 8783

WESTERN AUSTRALIA 6021

DOCUMENT AND/OR SOFTWARE ISSUE
TRANSMITTAL FORM

DOCUMENT/SOFTWARE TITLE: Safety Management Plan
Offshore Survey Services
Document No. RSASMP-1

COPY I\.IO. (where applicable): 7

REVISION IDENTIFICATION: Revision 1

NO. OF COPIES: 1

ISSUED TO: Client Representative Blue Fin
ISSUED BY: . Ken Eddy

DATE: 27-11-98

INSTRUCTIONS

1. Recipient shall sign this form and return it to the Issuer as acceptance of receipt

Name:

Signature:

QAP 050 DCI Rev 3
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APPENDIX J

SURVEY LINE LOGS
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APPENDIX K

DROP CORE DESCRIPTIONS
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DESCRIPTION OF SOIL SAMPLE

Client: Globex Far East

Project: Barramundi-1 - Job No.: 2830 C 1
Area:; Bass Strait
Co-ordinates: E: 391 415 N: 5609 011

Approx. Water Depth: 74 m

Type of Corer: Gravity
Recovery: 1.08m Barrel Length: 2 m

RACAL

Time: 1623

Date: 08 Dec. 1998
Core No.: 1
Attempt No.: 1

(N/cm?)
E|l 3|2 2
g o 2 | @ 2
£ o ol DESCRIPTION L
o £ o
s+91 3 5| 8
» F | &
o
- N/A | N/A
€% 4 Top: Very muddy SAND, fine, brown well sorted ,
N occasional shell fragments to 10mm
1.08m Base: Firm, olive green CLAY

= A s Ak seT

Remarks: Drop corer dropped from approx. 8m above seabed —

Cutter Condition on recovery:
undamaged




DESCRIPTION OF SOIL SAMPLE

Client: Globex Far East

Project. Barramundi-1 Job No.: 2830 C 1
Area: Bass Strait
Co-ordinates:  E: 391 416 N: 5610 079

Approx. Water Depth: 75 m

Type of Corer: Gravity
Recovery: 0.63m Barrel Length: 2 m

Time: 1651

Date: 08 Dec. 1998
Core No.: 2
Attempt No.: 1

Base: Muddy, sandy, shelly GRAVEL, poorly sorted
angular shell frags to 15mm

(N/cm?)
El3|2 sl 8
& | 31 8 DESCRIPTION S | E
e 1 &2 18 e 1 B
8133 1 3

Q
- N/A | N/A
o Top: Very muddy SAND, fine, brown well sorted ,
i o occasional shell fragments to 10mm
0.63m ~" %

1

Remarks: Drop corer dropped from approx. 8m above seabed —

Cutter Condition on recovery:
undamaged
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Co-ordinates:
Approx. Water Depth: 74 m

DESCRIPTION OF SOIL SAMPLE

Client: Globex Far East Time: 1710
Project: Barramundi-1
Area: Bass Strait

Job No.: 2830 C 1 Date: 08 Dec.
Core No.: 3
E: 392 480 N: 5 609 003 Attempt No.: 1

Type of Corer: Gravity
Recovery: 1.06m

Barrel Length: 2 m

RACAL|

1998

Occasional very weakly cemented nodules to 2mm

(N/ecm?)
—_ e o g
E S % ) UEJ
£ S .15 DESCRIPTION 5 s
8 | 7| E S | 3
o3| 8 e | 8
o
- N/A | N/A
o=t 2 Top: Very muddy SAND, fine, brown well sorted ,
: occasional shell fragments to 10mm
‘..‘-- o~
Ay \
J.Obm| ‘~*: Base: Shelly, very muddy, loose, poorly sorted, SAND.

Remarks: Drop corer dropped from approx. 8m above seabed -

Cutter Condition on recovery:
undamaged
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DESCRIPTION OF SOIL SAMPLE
Client: Globex Far East Time: 1724
Project: Barramundi-1 Job No.: 2830 C 1 Date: 08 Dec. 1998
Area: Bass Strait Core No.: 4
Co-ordinates:  E: 391 401 N: 5 607 942 Attempt No.: 1
Approx. Water Depth: 74 m
Type of Corer: Gravity
Recovery: 1.23m Barrel Length: 2 m
(N/cm?)
El 3| 2 o
- f (=} ) Q @
€ | 18 DESCRIPTION S | E
g | &-| E g | £ |
81313 ¢ |5
o
. N/A | N/A
v | 2 Top: Very muddy SAND, fine, brown well sorted ,
o Base: Firm, olive green CLAY
1.23m[ = -
Remarks: Drop corer dropped from approx. 8m above seabed — | Cutter Condition on recovery:
undamaged

e Sa >
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DESCRIPTION OF SOIL SAMPLE

Client; Globex Far East

Project: Barramundi-1 Job No.: 2830 C 1
Area: Bass Strait
Co-ordinates: E: 390 345 N: 5609 012

Approx. Water Depth: 75 m

Type of Corer: Gravity
Recovery: 0.89m Barrel Length: 2 m

RACAL

Time: 1736

Date: 08 Dec. 1998
Core No.: 5
Attempt No.: 1

(N/cm?)
E| 5|2 e
s | 8|8 DESCRIPTION § | 5
SE 28 S| 8
@
o
~- N/A | N/A
- 2 Top: Very muddy SAND, fine, brown well sorted , occ.
. % shell frags.
0-89“\ :“-‘-—‘—

Base: Firm, olive green CLAY

Remarks: Drop corer dropped from approx. 8m above seabed —

Cutter Condition on recovery:
undamaged

I‘ 5cm
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APPENDIX L

TIDAL PREDICTIONS



Barramundi-1

347690

Soundings were reduced to mean sea level using the crossing analysis method and
adjusted to lowest astronomical tide using a co-tidal Zo (1.65) calculated from the

standard ports Stanley, Rabbit Island and Port Phillip Heads.

Date

7/12/98
7/12/98
7/12/98
7/12/98
7112/98
7/12/98

- 7/12/98

7/12/98
7/12/98
7/12/98
7/12/98
7/12/98
7/12/98
8/12/98
8/12/98
8/12/98
8/12/98
8/12/98
8/12/98
8/12/98
8/12/98
8/12/98
8/12/98
8/12/98
8/12/98
8/12/98
8/12/98
8/12/98
8/12/98
8/12/98
8/12/98
8/12/98
8/12/98
8/12/98
8/12/98
8/12/98
8/12/98
8/12/98
8/12/98
8/12/98
8/12/98
8/12/98
8/12/98
8/12/98
8/12/98

Time
(24 hrs)

17:30
18:00
18:30
19:00
19:30
20:00
20:30
21:00
21:30
22:00
22:30
23:00
23:30
0:00
0:30
1:00
1:30
2:00
2:30
3:00
3:30
4:00
4:30
5:00
5:30
6:00
6:30
7:00
7:30
8:00
8:30
9:00
9:30
10:00
10:30
11:00
11:30
12:00
12:30
13:00
13:30
14:00
14:30
15:00
15:30

Tide
(metres)

2.60
2.18
1.70
1.25
0.90
0.65
0.40
0.30
0.22
0.25
0.34
0.50
0.70
1.00
1.30
1.62
2.00
2.35
2.85
3.10
3.20
3.25
3.20
3.08
2.90
2,65
240
2.10
=
1.50
1.20
1.00
0.80
0.77
0.80
0.90
1.00
1.26
1.50
1.70
2.00
2.20
244
2.68
2.90



East - West lines

North - South lines

Barramundi-1 Crossing Analysis

32 33 34 35 36 37 38
3 0.1 0.2 0.5 0.5 0.8 i1 1.9
30A 0 -0.2 0.5 05 06 0.8 13
29 0.1 0.5 1 1 1.2 1.7 1.6
28 0.2 0.4 0.8 0.8 0.7 1.3 1.4
27 -0.1 -0.1 0 0 04 0.8 1
26 1.4 0.9 0.8 0.8 1.2 1.5 1.7
25 -0.3 -0.2 0.2 0.2 0.8 1.3 1.6
24 -0.9 -0.3 0.3 0.3 0.5 0.8 14
23 0.7 0.9 1.2 1.2 1.8 1.4 2.2
22 -0.7 -0.3 0.2 0.2 0.5 0.4 0.8
21A -1.4 -1.9 -1.6 -1.6 -1 -0.4 -0.4
20 05 0.6 0.8 0.8 il 1.3 2
19 -0.8 -0.7 -0.4 -0.4 0.1 0.4 0.7
18 -1.6 -0.1 -0.8 -0.8 -0.2 0 06
17 06 0.6 0.9 0.9 0.9 1.5 1.9
16 -1 -1 -0.9 -0.9 -0.4 -0.2 0.2
15 1.2 -1.3 -0.9 -0.9 -06 -0.5 0.1
14 0 0 0.6 0.6 0.9 11 2
13 -1.3 -1.3 -1.3 -1.3 -0.5 -0.8 0
12 -1.5 -2.3 -1.4 -1.4 -0.6 -0.7 0.4
1 0 0 0.5 0.5 0.8 0.8 1.3
10 25 2 -1.9 -1.9 -1.1 -0.7 -0.5
9 -1.8 -2.1 -1.4 -14 -1.3 -0.8 -0.3
8 -0.4 -0.9 -0.4 -0.4 0.4 0.5 % |
7 -1.5 -2.1 -1.9 -1.9 -1.3 -1.2 -0.4
6 2 -2 -1.8 -1.8 -1 -1.1 -0.6
5 -0.7 -0.8 -0.4 -0.4 0.4 0.3 0.9
4A 2.3 -2.8 -2.1 2.1 -1.2 -1.3 -0.9
3 -1.9 -2 -2.1 -2.1 -0.8 -1.2 -0.6
2 -1.3 11 -2 -2 0 -0.6 05
1A -1.6 1.7 -1 -1 -0.6 -0.7 0
N values/Ai -23.5 -23.1 -14 -14 24 6.8 226
Ui 0.72 0.71 0.42 0.42 -0.11 -0.26 -0.77

-1.12632

M values/Bj
5.1
35
71
56

2
8
36
1.8
9.4
1A
-8.3
7
-1.1
-2.9
7.3
-4.2
5.3
52
-6.5
-7.5
3.9
-10.6
-9.1
-0.1
-10.3
-10.3
-0.7
-12.7
-10.7
6.5
-6.6
-1.1263158

-1.1263158 W value

Vi
0.89
0.66
1.18
0.96
0.45
1.30
0.68
0.42
1.50
0.32
-1.02
1.16
0.00
-0.25
1.20
-0.44
-0.60
0.90
-0.77
-0.91
0.72
-1.35
-1.14
0.15
-1.31
-1.31
0.06
-1.65
-1.37
-0.77
-0.78

Time
12/7/98 17:47
12/7/98 18:27
12/7/98 19:03
12/7/98 19:34
12/7/98 20:07
12/7/98 20:30
12/7/98 21:20
12/7/98 21:43
12/7/98 22:16
12/7/98 22:49
12/7/98 23:25
12/7/98 23:56

12/8/98 0:27
12/8/98 0:59
12/8/98 1:31
12/8/98 2:00
12/8/98 2:40
12/8/98 3:10
12/8/98 4:10
12/8/98 4:44
12/8/98 5:15
12/8/98 5:47
12/8/98 6:18
12/8/98 6:49
12/8/98 7:20
12/8/98 8:22
12/8/98 8:52
12/8/98 9:26
12/8/98 10:02
12/8/98 10:36
12/8/98 11:12
12/8/98 11:39
12/8/98 12:13
12/8/98 12:47
12/8/98 13:19
12/8/98 13:50
12/8/98 14:30
12/8/98 15:06

Raw Tide
242
1.59
1.50
0.93
0.75
0.45
0.49
0.15
0.35
0.47
0.69
0.97
1.33
1.65
2.09
2.42
3.00
2.96
3.30
3.02
2.96
2.79
2.56
2.25
1.90
123
1.20
0.99
0.76
0.93
0.94
1.23
1.23
1.76
1.91
2.42
2.43
2.67




. 23:00 1

(86/Z1L/8 0} 86/Z1/L Woiy) awi]

000

16:00

Tide (L.A.T.)
- N
3 8
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0o’

052
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16:30 +
17:00 -
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6:00 1
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7:00 {
7:30 4
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9:00 {
9:30 4
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10:30 4

11:00

11:30 4

12:00 1

12:30 4
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Crossing Analysis, an Easy Method to
Calculate the Tidal Curve from Bathymetric

D_ata

by J.L. Oustlant, Geophys;icist. Geomex Surveys, Singapore

Abstract

Numerous bathymetric surveys are carried out for the oil
industry in areas which zre remote from zay Port of tidal
predictions and where the installszion of 2 tide recorder
proves impracticable due to excessive water depth and/or
dme constraint.

The described method has beea developed recently at
Geomex Surveys 10 solve the protlen of reconstructing the
tide curve when bathymerric data kzs been acquired in such
conditions.

The data collected for the oil industry rig site surveys is
composed of numerous sounding lizes of reladvely short
lengths surveyed on 2 grid basis. The sole data which is
zvailable for the tidal correction czlculadon ere the raw
soundings recorded, the accurate pesidon of the line crossing
points and the time. (A line crossing point occurs wherever
two survey lines intersect). At these locztozs the differences
of sounding depths tend to be equzl to the tidal variation

Mcaikematical Develepment

The Figure 1 shows a typical grid of M Jongitudinal (cg.
north-south) lines indexed i (i= 110 M) and N transverse (cg.
cast-west) lines indexed j (j = 1 1o N). We obtain (M x N)
crossings and differences of soundings noted Xij:

(1) 43«21 =2 M

Conventially we always substract the sounding of the
transverse line from the sounding of the longitudinal line 10
avoid any error of algebraical sign in the following
calculations.

The values to be computed are the corrections, constaat for
cach line, so that the sum of the residual differences is
minimum. For each longitudinal line i, a correcton Ui kas 1o
be czlculated.

For cach transverse line j, 2 correcton Vj has to be czlculated.
The residual difference of soundings at each crossing will be:

which has occurred between the tzs elapsed. A statistical (21 + Ui) = (Zj + Vj) = Xij + Ui - ¥j = &y (2)
computation for 21l the crossings zi=s to define the best
constant depth correcton for each Line.

FIG.1 CROSSINGS ANALYSIS

NORTH-S0UTH LINES

Aj— Ay Al
| |
| PO— U

| 2 |--- i | e M1 | M Xij » Zi=Zj
Ai o 35 X
| Xu Xu === | Xn senfXwgaf X [=—8B) —V, i
| sie g0
2 Xn X1 === | X eee | Xutz| Xot | By — V2 Mo, o
Wt =
] 'uon‘:‘-:lm.h—ﬂ .';;.ch
=
ot PR (PN el PR NS S T Vi = (W= Ai)/N
i Vj = (Bj-W)/M
3 | Xy Xy s== | X e [ Xty | ¥ [T B1—Vy
=
L]
&
< - - - -— - - - - --— LICIWD
w I+ notx oF x*s LwWES
M oFf N-S €s
N=1|Xinet]| Xt nat| === Xiwi| === Xann| Xuna Buasi = Vaer i' :::uv ;.: u:-g:
| ] N & wusetR oF E-w LNCS
N | X | Xia == | X | == | Xuan [ Xwa |TT B —V, Xij » OFFLRCNCE OF SOUNDWGS 4T
CROSSING BETWLDX LIES | AXD |

T
A'--:-—A.——-@ Bj v sua ofF x4 FoR LINC |

l l | Vis BIST CORRICTION FOR LINE j
Uuey —Us ;

PRIMARY EQUATIONS

Al s sud of x| FOR LINC |

Ui « psT comzTox FoR LM

Fig. 1
Crossing Anzlysis

56




so that for any line i:

x

‘... Ly v 0 (33)
«nd for any line i:
(3b)

We zlready notice that &n infinite number of solutoas (Ui,
Vj) exist which solve the equation (2) since:

XiJ + Ut - vj = Xi§ + (Ul + K) - (V] +K)

K being an arbitrary constant which depends oa the
datum.
In a first stage we will use a provisionzl damum which is the
mezn of the 2 (M x N) raw soundings messured 2t the
crossings. Consequently, we propose the following equelity:

F2i + XI5 = X(21 + Vi) + X(Z5 + Vj)

That is to say

7 Ful=wn "

Ivie-% (%)
This parameter W will determine the Meza Tide level at

““e locztion and for the period of survey in favourable
aditions,ie. if the survey has been carried out coatinuously

over a sufficiently long period.
If the relations (3a) and (3b) are fully filled (se2 Discussion)

I ! *
c; o
"l )

therefore:

x " x . _i V3

i?:f - 0 J'-Zf Wi It (52)
M M M

:;:5'7 b :‘-‘:r XiJ ‘:?:t ot (35)

We note Ai the sum of the initial differences zlong each
longirudizal line i, and Bj the similar sum elong each

“~ransverse line j. Al and Bj zre thea deduced from the

.quztio;as (52) and (5b):

x
Al = i:‘E, Xij = J,'Z, Yy - KUi (€2)
P »
Bj = Zj Xij = MVJ -__Z; vi (6b)
znd in considering the relation (4)
A = W - NUi (72)
Bj =HVj+W (7b)

The parameter W is calculzted in sumzizg the M sums Al
or the N sums Bi}:

M

I MKl N TUL=(H+K)N (82)

x s

Iz’ Ej = Hl‘-tr” + Nl = (M + K) W (8%)
Therefore . i: A/(H + K) (92)
or (9b)

X
L= i:‘:' BJ/(H + R)
Conéequently, the parameter Wis the meza of 2!l the initizl
differences of soundings 2t crossings:

L

o
W= 3:’ i‘ﬁ Xi3/(H + K) (10)

Knowing W, it is now possible to czleulzie the best
constant correction for each line:

UL = (W - AT/ (112)
J = (B - W)/H (11b)
Discussion '

* residual differences of soundings at crossings will not be

... ways equal to 2ero since the tidal correction is not exactly

.

c4a5C
constant for & line and because other causes of discrepancies
interfere. In favoursble cases these other causes of
discrepancies (eg. varistien of sound velocity in water) caa be
reduced to & minimum and the residual differences are oaly
due to the variation of the tide along a line and to the
uncerizinties of rsezsurements on the records. The
uncertsintics of meszsurements are not correlated and
randomly zffect the éifferences of soundings at crossizgs.
Consequently, the stz of such residual differences for each
line is praczically nil 2ad the relations (32) and (3b) can be
accepted es fully filled,

The mzin problem is the variation of the tide along asurvey
line. This factor is negligible when the lines are short. For
longer lines, the correztion Ui or Vj will represent the mean
dde ie. the tide for the mid-time of the line. Since the
veriadon of the tide is zpproximately linear within the
common interval, of ths time between the start of the line aad
the end of the line, the negztive residual differences for oae
half of the line will compenszie the positive residuals for the
second half.

Coasequently, the sum of the residuzls for each line will
remein pracuically nil 22d the relations (3a) 2nd (3b) fulfilled.

Applicztion
The Figure 2 is the flow chart for the compilation of a
bathymetric mzp usizg crossings analysis.

The difference of souadings at a crossing should represent
the difference of tide within the interval of time between the
intersected lines. Cozsequently, 2ll other cause of discrep-
aacy should be mini=ized prior to the Crossings Analysis.
For instance, 2ccurzie corrections for the variation of sound
velociry in sea water will be 2pplied on the raw soundings and
a rezlistic smoothing of the seabed trace will zim to zttenuzte
the transducer motica due to swell.

Each couple of soundings to be subtracted should
correspond to the szme reflecting point of the seabed.
Therefore, 20 accurzte plonting of these crossings locations
has to be done on tke positioning mzp 2nd marked on the
records in tzking into zzcount the offset of the Echo Sounder
from the fix position.

Thea the soundings zre mezsured zt these locztions and the
differences for all the crossizgs are plotied in a Table such 2s
the one shown in Figure 1. The sum of the differences for
czch line is then perfor=ed zand we obizin M values of Aiznd
N values of Bj.

The parameter W is calculated using the equation (92). At
this stage, it is advised 0 check if no error has been made
during the previous operations by re-calculating the
parameter W using the second equation (9b). If a different
factor W is then found, one has to come back to check all the
Al and zll the Bj values,

Itis now possible to czlculzte the best constant corrections
Ui zod Vj for 2ll lines using the equations (112) and (11b).

Whea the series of Ui, Vj are obtzined, it is useful 10
czlculate the residual differences at crossings and then 10
verify the efficiency of the analysis by comparing with the
initizl differences.

A good representztion of the efficiency of the method is to
draw the cumulative frequency distribuition curves for the
initial differences of soundings and for the residual
differences. An example is given in Figure 3 for a survey
carricd out in an area whrere the mean water depth is 90 m.
and during a period when the tidal range was 1.3 m.

In this example, §4% of the crossings exhibited
discrepancies greater than 20 cm., but only 7% of the resicuals
were stll greater than this value 2fter analysis.

Since the tidal corrections have 1o be substracted from the
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soundings, the values -Ui and -Vj are plotted versus the tize.

The mid-time is tzken for each line 1o minimize the effect
of the variadon of the tide along a survey lize.

The Figure 4 gives an example of such a plotting for 2
survey carried out over a period of five days.

A smooth curve is then drawn which represeats the
empirical tide curve for the survey. It is sull 2a initial tide
curve since no datum is known yet. The ozly dztum which
cza be directly calculzted from the curve is the Mean Tide
Level. This calculation can be done if the survey has been
carried out continuously over a period of at least 39 hours.
Then the Mean Tide Level is calculated with the usual filter.
If the duration of the survey was smalier, we will be satisfied
in using the values -Ui and -Vj 2s tidzl correctons to be
subtracted to the soundings and in this case the sounding
darum (level zero) will be entirely determined by the
parameter W,

In most of the cases, the calculated Mezn Tide Level will
be very near the level zero for Ui and Vj since W has been
introduced precisely in this aim for the computation of the
corrections. This is the case for the exarmple given in Figure 4.
At this stage, 2 bathymetric map cza be compiled with
soundings reduced to the Mean Tide Level.

However, it is often required to reduce soundings to Chart
Darum (C.D.) or 10 the Lowest Astrono=iczl Tide (L.A.T.).
Consequently, we will have 1o carry outa datum trassfer from

Fig. 3
Cumulative frequency distribution of the initiz] differences*
of soundings at Crossings and of the residual differences®
after Crossings Analysis,
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s port where tidal predictons or bemter stll actual recorded
tide levels are available over the same period and where the
relationship between the Mean Tide Level and the Datum is
(or can be) established. This port is selected so that the
predicted (or actual) tide curve st this station and the
empirical tide curve at the survey location show similar shape
and amplitude during the period of survey.

The Mean Tide Level at the portis then assumed to be the
same as the Mean Tide Level at the survey locaton and
consequently the difference betweea Meaa Tide Level and
Datum (L.A.T. or C.D.) at the port c2a be applied to the
empirical tide curve. In the example given in Figure 4, the
difference of 1.50 m. being the height of M.T.L. above C.D.
at'the nearest port is added to the inidal tde curve to obraina
final tide curve. The final tide correcdoas are deduced from
this curve to correct the soundicgs sad to compile the
bathymetric map referring to depths below Darum.

Reliability and Limitarion of the Me:kod
The reality of such a calculated tide curve can be proved using
the method at 2 Jocation not so fzr fzom a port and therefore

547094

the predicted and "actual” curves can be directly compared.

This bas been done in the example shown in Figure 5. Inthis

example, the port of prediction is situsted at about 50 km,

from the survey location. The shapes and the amplitudes of
the curves are very similar while atime difference (phase 11g)
of about 20 mins. can be noticed which is probably due o the
leg of the tide between the survey locstion and the port.

The best "Crossing Analysis” is achieved when the
following conditions are fulfilled:-

() Thelines are sufficiently shortin time and the tidal range
is not unusually large so that the tdal variation frox the
beginning to the end of each line is negligible.

(ii) The seabed is smooth enough and the horizontal
positioning is accurate so that the soundings picked up at
each intersecton of lines refer 1o the same reflecdng
point on the bottom.

(iii) There was no large fluctuations of the velocity of sound
propagation in sea water during the survey.

(iv) The survey has been carried out continuously over a
sufficiently long period which includes at least one high
water and one Jow water.

The Hydrographic Journal No. 32, April 1984

© 1664 — The Hydrograshic Society
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Forms are to be completed daily in duplicate on all vessels. Each form should be countersigned by the Clients Representative, the original being retained on

the next crew change or at the end of job, whichever is the earlier, when they should be returned to the PERTH office.

Signature

/e

WHITE
BLUE

"SURVEYOR/ENGINEER

: Accounts Department
: Operations Department

YELLOW : Clients Representative

Signature

%._

-l

" CLIENT REPRESENTATIVE



RACAL]

RACAL SURVEY AUSTRALIA LIMITED

DAILY RECORD SHEET 547105
) m:(,,-,hpeﬁg Client: (5] bok Job No.: A0 71 Vessel: [3)sohyn  Location: [ s G{'m.-l- —l
1 ;
PAGE i OF |
; Equipment Op Equipment Op Racal Personnel WX Sst:?e Swell V\ll‘)iﬂd
SkyFix Deso Echo Sounder| ./ M. 0000 2m 2220
LandStar - Sidescan 7 -7 0600 A~ |230
Gyro 4 Boomer v D.B 1200 0~ |230
PCGNS / Heave Co. v L. - 1800 O 230
MultiFix I N
GRREP 74 STD-12 7 =%
SkyTrac ENSIN '
Comrrapals Client Personnel
= & .
DIARY OF OPERATIONS
' -IME | Time Zone = UTC+ | |
oo ‘/t?‘;'r IZ\ L\Q‘l(. ‘\4 -Lr!-u)‘!(.nw‘ Ib&_cld'[—\\\l\) ‘, uv“fe "'CM 1LV’ kl\(’”‘?r Lﬂb\/\-
Wea‘}%e.r~ sf\‘/( Z04S -\-Lﬂm 5;1,@” (e IOt.-aha..-.- wat‘“’\“—f' delpﬁom-f; <
LU:H\ e & wL'Lf{ M)uu'-n, nois = 1
S5 74 Q’anrs-‘a do B wk«r\«-— 0606’ Mﬂhu’hl h.qur&"Jv er.l"-:) ‘-"bum{u’ bﬂldﬂ+
!Z(?‘O (3 a\e EAA M g“f\"t/‘ﬂg Lam./l ,\)r«rmnaBC. ‘-'41” In €N
'8‘0 mc.luo-f\ Wp\Q_ \ LA -
+to "';ul\ et Oéw\\rr. %ml-"ﬁk.m e oceoont ol avacla lQ
hzgﬂ& ]nw&% ]ncl&t‘gﬁ (28 f@d_‘gr \}QCL&Q ern *L\g IE SMAN
\\QN‘-\ Coen (P pan Q\Aq/l 5_514@{‘\10 M L v
L S e
240T ﬁlov%‘a:mi e whode | W0,

Furms are to be completed daily in duplicate on all els. Each form should be countersigned by the Clients Reprasentative, the original b pg-mﬁinei/o' ard until

the next crew change or at the end of job, whichev/r is the earlier, when they should be returned to the PERTH office.
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Forms are to be completed daily in duplicate on all vessels. Each form should be countersigned by the Clients Reprasentative, the original being retained on board until

the next crew change or at the end of job, whichever is the earfier, when they should be returned to the PERTH office.
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