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ABSTRACT

Between 7th and 9th June and 16th and 17th June, 1992, Associated Surveys
International conducted an echo sounder and side scan sonar survey over a 3km by
3km site centred on the proposed King 1 location with given co-ordinates of:

Latitude: 39 deg 35 min 24.44 sec South
Longitude: 145 deg 31 min 8.8 sec East
Eastings:  372836.072

Northings: 5616670.92

100m spaced primary lines were surveyed on a bearing of 160/340 deg, and cross
lines were surveyed at 250 m spacing.

Echo sounding results show the seabed across the site to be almost flat, mostly
varying between 72.0 and 73.0 metres.

At location a depth of 72.2 is recorded.

Preliminary side scan sonar interpretations show no protuberances or debris on the
seabed over the site and no evidence of gas seepage is noted.

The side scan sonar records show the seabed to have low to moderate uniform
reflectivity, interpreted as indicating uniform mostly fine grained sediments.

There are very weak striations trending west northwest to east southeast across the
site interpreted as slight grain size sorting of the sediments by the current into
extremely low sand wave type structures.

Anchor drag marks are in evidence in the northeast corner of the site, and there are
some small, poorly defined, more reflective patches 1200 m west northwest of the
location, which may be either weed or coarser sediments exposed by current
scouring.
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Drop coring near the location confirms the presence of uncohesive silty fine to
medium sands over denser fine shell gravels and gravelly clays possibly down to
1.9m.

The survey results indicate no hazards to the placement of a rig at this location,
and the sediments as sampled near the location should have adequate anchor
holding capacity if they are continuous over the rest of the surveyed site.

However in the absence of any other information from the sub-bottom, there is no
way of determining whether the minimum sediment thickness as determined from
coring is available at all the anchor locations.

Although the surficial fine sediments are continuous across the site, it is possible
that there are consolidated sediments unsuitable for anchoring at shallow depths
below the seabed. As well in the absence of sub-bottom information, there is no
way of determining the presence or absence of possible sub-bottom drilling hazards
such as gas pockets.
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1.0

INTRODUCTION

Associated Surveys International Pty. Ltd. (ASI) was contracted by SAGASCO
Resources Limited to undertake a bathymetric and geohazard rig site survey at the
proposed King 1 site in Permit T/18P in southern Bass Strait.

Survey operations were carried out between 7th and 9th June, 1992 and between 16th
and 17th June, 1992, following a period of weather downtime and work for
SAGASCO on another site.

The vessel "Derwent Enterprise” was chartered by ASI for this work and mobilised
with all necessary survey equipment in the port of Melbourne.

The vessel was navigated using a differential Global Positioning System (DGPS)
interfaced to the ASI PCNav computer navigation system and bathymetric and

geophysical data were obtained with echo sounder and side scan sonar.

Differential GPS corrections were derived from a coordinated base station at
Blackwarry in Gippsland, Victoria.

A drop corer was used to obtain samples of the seabed sediments near the location.

A Sonardyne acoustic array was deployed and calibrated during the survey in
preparation for the forthcoming rig move to this location (to be reported elsewhere).

The survey of the King site was conducted over a 3 km by 3 km square centred on the
following location:

Latitude: 39 deg 35 min 24.44 sec south
Longitude: 145 deg 31 min 8.8 sec east

Easting: 372836.072

Northing: 5616670.92

Spheroid: ANS

Datum: AGD 84

Projection: UTM Central Meridian 147 Deg East

31 primary lines spaced at 100 m were surveyed on a bearing of 160/340 deg, and 13
cross lines spaced at 250 m were surveyed on a bearing of 70/250 deg.
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This report details the equipment used and the procedures adopted to perform the
survey operations. The results obtained are discussed and various conclusions and
recommendations are put forward conceming installation of a rig at this site.

Figure 1 is a general locality diagram of the survey area.
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2.0 EQUIPMENT AND PERSONNEL
2.1 Positioning and Navigation

2.1.1 DGPS Navigation System

The onboard DGPS system comprised:

2x

1x

2x

1x

1x
1x

Ashtech GPS Receivers and antennas (one spare)

Furuno FS-1550 AU SSB Transceiver for reception of differential corrections
from the base station.

Advanced Electronic Applications, PAKRATT Model 232 MBX Modems (one
spare) for downloading differential corrections from the SSB transceiver and
passing corrections to the GPS Windows computer.

NEC Powermate SX/20 Personal Computer with ASI GPS Windows software
for performing differential corrections and passing these on to the navigation
computer system.

NEC Multisync 2A video monitor

Codan 85288, SSB Transceiver for voice communication with the base station
or as back up for reception of differential corrections.

Cabling and power supplies as required.

The base station equipment comprised:

1x
2x
2x
2X
2x

2x

80 foot Texas Tower with a substantial insulated base and radial ground mat
Ashtech DGPS receivers and antennas (one spare)

HF Codan Radios (one as spare or for voice communication)

Pakratt Modems (one spare)

NEC Powermate SX/20 personal computers with ASI DGPS Windows
Software (one spare)

NEC Multisync 2A video monitors (one spare)

Cabling and power supplies as required.

The Ashtech receivers are capable of both static and dynamic operations and can track

up to 12 satellites simultaneously. Code phase, carrier phase and integrated doppler
measurement capabilities allow the computation of doppler smoothed position fixes.

RS 232 interface ports allow output of carrier phase data, integrated doppler
measurements, position fixes, frequency and phase offsets of local oscillator, system

data and navigation data.
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2.1.2

2.1.3.

Figure 3 provides details of the equipment configuration for the DGPS system.

GPS Windows System

The 'GPS Windows' system has been developed by Associated Surveys to provide real
time differential GPS navigation. Identical hardware and software is employed at both
the base and remote sites. The Ashtech XII receivers output code phase, carrier phase
and integrated Doppler measurement of the L1 frequency to the system. Range and
range rate corrections are determined at the base station and are transmitted to the
mobile site via the HF radio link and Pakratt modem. These corrections are then
applied to the measurements made at the mobile site, providing a more accurate
estimate of the user's position.

Each position solution is accompanied by an estimate of its accuracy (2 x DRMS),
therefore providing the operator with an indication of any degradation in fix quality due
to such factors as poor satellite geometry or temporary loss of lock on a satellite. 2 x
DRMS is a relationship of the variances of X and Y such that the position is accurate
with a 98.2% probability of the stated figure i.e. 2 x DRMS value of 5 metres means
that there is 98.2% probability that that position is within 5 metres based on knowledge
of the PDOP value and individual pseudo range variances.

The software also provides automatic quality control by ensuring that such sources of
error as mismatching satellites and satellite ephemeris updates between base and mobile
sites are eliminated. In addition, the user may monitor system performance through a
variety of quality control indicators. A skyplot displays the relative positions of
satellites used in the position solution and the received corrections, ephemeris updates
used and raw data can be displayed.

PCNav Navigation Computer System

The navigation computer system comprised:

1x NEC Powermate 486/25 personal computer

1x NEC Powermate SX/20 personal computer (as spare)

2x NEC Multisync 2A Video Monitors, one for the helmsman's display
2x NEC Pinwriter 3200 printers (one spare)
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2.2

1x 4 port Digiboard serial interface for interfacing of the PCNav computer with
the GPS Windows computer, the echo sounder system and the fix boxes.

2x ASI Fix Boxes for transmitting fix marks generated by the PCNav computer to
the echo sounder and side scan sonar recorder.

Cabling and power supplies as required.

The PCNav Navigation computer accepts corrected DGPS derived co-ordinates for
vessel position from the GPS Windows computer and on the video display, repeated at
the helmsman's monitor, shows position relative to a required run line or way point for
accurate navigation of the vessel.

The video display also includes information on positioning quality, course and speed
made good, fix number updates, line/waypoint parameters, depth digitised from the
echo sounder and corrected co-ordinates of any required offset positions.

At each "fix", time and date of each fix, corrected position co-ordinates, position
relative to the line/waypoint, position quality and digitised depth are output to the
printer.

The PCNav computer also logs navigation and echo sounder data to hard disc at an
operator selectable rate, and has facilities for generating and maintaining runline and

way point libraries.

Echo Sounder

The primary echo sounder system comprised:

Ix Atlas Deso 20 Survey Echo Sounder
1x 210 kHz transducer

1x 33 kHz transducer

Spares, cabling and power supplies as required.

This system has the 210 and 33 kHz transducers fitted in a streamlined aluminium
housing fixed to an over-the-side demountable bracket which can be raised for
steaming to site and during bad weather and lowered into position for survey
operations.
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2.5

For this survey the transducer bracket was mounted on the starboard side.

Soundings are digitised by the Deso 20 and output to the PCNav computer via a TSS
320 Heave Compensator,

A back-up system comprised:

1x Atlas Deso 10 Survey Echo Sounder
1x 210 kHz transducer

1x 30 khz transducer

Heave Com tor

A TSS 320 Heave Compensator was used for this survey, the accelerometer being
installed on the starboard side of the vessel as near as possible to the echo sounder
transducer.

This system incorporates an RS 232 serial interface to pass heave corrected depths to
the PCNav navigation computer.

SYP-16 Velocity Meter

The speed of sound in water was determined using an Applied Microsystems SVP16
velocity probe. Temperature and speed of sound data is recorded against depth as the
probe is lowered to the bottom on a rope. The data is downloaded to a PC when the
unit is returned to the surface using PROCOMM, a standard communications software
package. This data is analysed graphically using the ASI program VEL to determine
mean velocity through the water column.

Side n Sonar

An EG&G 260 Image Correcting Side Scan Sonar System was used for this survey.
This incorporates a 260 Recorder, two 100 kilohertz Model 272 T Towfish (one spare)
and a 500m armoured cable on a remote controlled hydraulic winch with slip rings.
A spares kit for the EG&G 260 and tow fish was included.

The 260 recorder corrects the record to remove the water column and corrects for slant
range to produce a true scale record. The system can correct for vessel speed to
produce a true scale record along line.

Report for Sagasco Resources Limited
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2.6

2.7

The cable was deployed over a pulley block suspended from a 3m high gantry at the
vessels stern. This block was equipped with a cable counter with a read-out on the
vessel's bridge, and the cable was also measured and marked with coloured tape, so
that layback of the tow fish behind the navigation antenna could be accurately
monitored.

Seabed Sampling

A drop corer with a 2.0 metre by 75 mm core barrel and up to 500 kg weight was used
for coring.

This unit incorporated "orange peel” type core catchers and a one way valve to assist in
sample retention, also 75 mm PVC core liners so that samples could be retained
undisturbed. The core barrel has an external stretch ring which will slide up the barrel
as it enters the seabed to record the depth of penetration.

The vessel was fitted with an hydraulic winch with 150 metres of 3/8 steel wire to
assist in deployment and retrieval of the corer via a snatch block under the 3 metre high
gantry at the vessel’s stern.

Survey Vessel

The "Derwent Enterprise” was chartered from Korevaar Marine of Melbourne. This is
a 58 metre utility vessel, powered by 4 Daihatsu engines totalling 4,400 BHP driving 2
propellor nozzles. It has a beam of 13 m and a draught of 4.4 m.

The survey computers and recorders were operated on the bridge, spare equipment was
stored in a large 'tween decks area and part of a large cabin was used for the limited
data reduction carried out on board.

Figure 2 is an equipment offset diagram for the vessel indicating positions of the DGPS
antenna and geophysical sensors.
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2.8 Personnel
The following personnel were involved with the surveys:

Mr Paul Caswell - Party Chief/Hydrographic Surveyor
Mr Allan Terrill - Geophysicist

Mr Nigel Smith - Electronics Engineer

Mr David Lovering - Hydrographic Surveyor

Capt. Rob Rae - Master, Derwent Enterprise

Mr Harry Campigli - Base Station Operator

SAGASCO was represented by Mr John Rutherford.
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3.0

3.1

3.2

CALIBRATION OF EQUIPMENT
Differential G.P.S. Calibration

To provide a check on the positioning integrity of the Differential GPS the installed
system was checked against co-ordinated channel beacons as the vessel departed
Melbourne on 6th June, 1992,

The vessel was under the control of a pilot, and was considered too big to come
sufficiently close to the beacons at night to perform other than gross positioning
checks.

Echo Sounder Calibration

Echo sounder calibration was performed by velocity of sound determination and by
determination of transducer draft.

The SVP-16 velocity meter was lowered to the seabed to determine a series of
velocity readings, the average of which was adopted as being appropriate for the
depths to be sounded and set into the echo sounder.

The transducer depth was determined by the bar check method whereby a steel disk
was lowered to precisely 6.0 metres below sea level under the transducer, and the
draft setting on the sounder was adjusted so that the echo trace and the digitiser
output read 6.0 metres.

On 7th June, prior to start of work the velocity of sound was determined at 1503
m/sec and transducer depth determined at 2.97m.

On 14th June in good weather conditions at another site the transducer depth was reset
to 2.99 m, and the velocity of sound was re-determined on 16th June, prior to
recommencement of work at King 1, at 1500 m/sec.

A further bar check on 16th June, whilst the vessel was at anchor during acoustic
observations confirmed the transducer depth of 2.99 m.
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3.3

i n Sonar Calibration

After mobilisation and prior to departure for site, a series of internal test routines
were performed on the EG&G 260 recorder to check printing and data processing
functions, and to check that scale correction of the paper record accurately
corresponded to the input vessel survey speed.
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4.0 SURVEY OPERATIONS

4.1 Mobilisation
Equipment was road and air freighted to Melbourne for installation on the survey
vessel.
Three personnel arrived in Melbourne on 2nd June, 1992, and the fourth arrived on
6th June,
Equipment was installed and tested between 2nd and 6th June, and this period
included a significant delay due to problems with airfreighting of some survey
equipment.
The DGPS base station was mobilised by the base station operator between 2nd and
4th June, 1992.

4.2 Positioning and Navigation

4.2.1 Differential G.P.S.

Prior to commencement of survey the latest Almanac was downloaded from the GPS
receiver and satellite predictions generated with an elevation mask of 10 degrees. The
chosen working window had a PDOP value generally below 5. Refer to Appendix
"B" for an example of the predicted GPS Window.

Corrections were transmitted from the base station at Blackwarry, Victoria at five
second intervals on a HF radio transmitting at 2.515 MHz frequency. These were
received on the vessel and passed to the GPS Windows computer via the Pakratt
modem,

This HF frequency was also used to make voice contact with the base station operator
at regular schedules.

Coordinates in the WGS 84 datumn had been established for the DGPS base station at
Blackwarry by the observation of GPS static baselines to a nearby trig point and to a
co-ordinated point in Melbourne as a check.

|
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4.2.2

4.3

Co-ordinates were converted to the Australian National Spheroid (ANS) and entered
to the base station GPS Windows computer. Full details of base station co-ordination
are included in Appendix C to this report.

Vessel Navigation

For running survey lines a run line library was generated and stored on the PCNay
computer. This allowed quick call up of the next runline to be surveyed.

A graphical display of the runline was displayed on the Helmsman's monitor to allow
for easy navigation to the line and along its length. Once on line the PCNav was
placed in the data collection and logging mode.

A fix was generated at the start of the line and then at 30 second intervals along the
line until an end of line fix when the side scan sonar tow fish had passed the end of
the defined line. All fixes were marked on the echo sounder and side scan sonar
recorder via the fix box unit, and the first, last and every fifth fix were hand
annotated on the analogue records.

Survey run logs were maintained throughout the survey and are reproduced in
Appendix D.

Offsets from the navigation antenna to the various sensor positions were measured and
entered to the computer allowing offset positions to be tracked. There was no
interfaced gyrocompass available so computed course made good (CMG) was used for
vessel heading for determination of offset positions.

A hard copy record was printed on a NEC Pinwriter printer, listing position and depth
information at each fix event. Position and depth data were also recorded to the PC
hard disk in binary format and later copied to 3 1/2 inch floppy disc for carrying to
the Perth office for processing.

Echo Sounder

The Atlas Deso 20 echo sounder was operated at a recorder range of 50 to 100 metres
to provide an analogue record of the sea bottom. Soundings were heave corrected,
digitised and passed to the computer system and confirmation of digitisation was
provided by a trace on the analogue echo sounder record.
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4.4

4.5

Data from the 210 kHz transducer were used for the digitisation of the soundings, and
a dual 210 and 33 kHz trace was recorded on the analogue record for enhanced
delineation of possible seabed features.

10 soundings per second were logged by the PCNav system.

Line details and fix numbers were annotated on the analogue record manually and
each completed echo roll clearly marked to indicate date, client and contract details
and lines run,

Side Scan Sonar

The side scan sonar fish was deployed from the stern of the vessel, and the cable
length was varied between 275 and 325 metres in order to maintain the towfish at the
required height of 10 to 15 metres for 100m range operation. Cable length was
rigorously noted on the paper record so that corrected laybacks behind the DGPS
antenna position could be derived during interpretation.

The 260 side scan sonar recorder was set to provide true scale records of the seafloor
to a range of 100 metres either side of the 100 metre spaced survey lines and 200
metres for 250 m spaced cross lines.

The fix box provided fixes from the PCNav computer along the records and these
were annotated manually. Start and end of line details were also annotated and
entered in a log book. Completed record rolls were labelled with project and line
number details.

abed Samplin

The vessels winch was not of freefall type, so the drop corer was lowered to within
10 or 15 metres of the seabed by the winch. The cable was then secured by a quick
release cable gripper until slack wire was payed out and the corer was then allowed to
free-fall as soon as the navigation system determined that the stern of the vessel was
over the required coring location and the vessel was stationary.

The corer was then retrieved to the surface and recovered onto the deck with the
assistance of a second winch and checked for penetration.

Report for Sagasco Resources Limited
King #1 (Permit T/18P) Bathymetric and Geohazard Site Survey
Survey Report 10 July, 1992 HY8978



ASSOCIATED SURVEYS INTERNATIONAL PTY LTD Page 14

ACN 009 172 990 293€C19

4.6

The cutting shoe and core catcher were removed and any catcher sample was placed
into plastic sample bags. The core liner was removed to check for undisturbed
samples, then cut to length and capped.

The tube and bag samples were annotated with the site details and sample numbers,
after brief shipboard visual classifications were recorded.

These sample descriptions are presented in Section 6.4 of this report.

Demgbilisation
Following completion of survey work on the King 1 site the vessel undertook work at
another site in Bass Strait. The vessel was finally demobilised alongside Victoria
Dock, Port of Melbourne on 22nd June 1992. All equipment from the vessel and

DGPS base station was returned to Perth by rail freight.

Personnel departed Melbourne on the afternoon of 22nd June.
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5.0 DATA REDUCTION
5.1 Navigation

5.2

Position fixing data was returned to ASI Perth office on 3 1/2 floppy discs to enable
post processing. The package used was the ASI PCMap software which enables
trackplots to be drawn for the required offset position. All charts drawn have been
produced at a scale of 1:5000.

The Geodetic parameters used were:

Spheroid Australian National Spheroid
Semi Major Axis 6378160

Inverse Flattening 298.25

Datum: AGD 84

Projection: Australian Map Grid
Central Meridian: 147 deg East

False Easting: 500 000

False Northing: 10 000 000

Scale Factor on CM: 0.9996

Latitude of Origin: 0 deg

Echo Sounding

The logged soundings were processed using PCMap which allowed editing of any
spurious data and the application of the tidal correction. Predicted tidal levels for the
King 1 site were obtained by producing a cotidal chart based on the predicted tides for
the Standard Ports of Port Phillip heads, Stanley, Burnie and the Secondary Port of
Waratah Bay. PCMap automatically reduced raw soundings to LAT datum using an
ASCII file created from the predictions. Reduced soundings have been contoured at
intervals of 1 m and are presented on the bathymetric charts, Plan Number 8978-B-1.

Tidal information is reproduced in Appendix E to this report.
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5.3 Side Scan Sonar

The side scan sonar records were all cursorily examined while on site to determine if
there were any anomalous features requiring additional investigation, and in order to
produce a preliminary report.

On return to ASI's offices in West Perth, all the data were rigorously re-examined
and any features were plotted on a trackplot of vessels position with corrected offsets
to allow for layback of the towfish.

On completion of this interpretation and plotting, it was determined that there were no
features of significance that would require mapping, and thus no seabed features map
is presented with this report.
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6.0 RESULT
6.1 Navigation

6.2

6.3

It was decided to undertake survey operations during the 12 hour period from 0200
hrs to 1400 hrs when the GPS provided almost continuous positioning with a
minimum of 4 SVS and low PDOP value. Following a break for poor weather an
additional GPS window was worked between 1830 hrs and 2130 hrs when the vessel
returned to the King 1 site from shelter,

Differential corrections were received from the base station at a maximum rate of

every 5 seconds. Equipment problems at the base station on 16th June caused
corrections to be lost for a short period.

The 2 DRMS value was monitored throughout the survey and seen to be below 5Sm
during the majority of survey operations. At the discretion of the client's
representative, survey lines were run during short periods of higher 2 DRMS or only
3 SVS. In this case lines were only accepted if no position jumps were observed
when 4 satellites or good satellite geometry was restored.

Echo Sounding

The bathymetry map, Plan No. 8978-B-1, shows the seabed to be almost flat across
this site, varying from slightly less than 72.0 m in the east and slightly more than
73.0 m in the southwest and extreme northeast. At the proposed location a depth of
72.2 m is recorded.

Side Scan Sonar

The example of Figure 4 is typical of the data across the entire site.

The seabed exhibits uniform low to moderate sonar reflectivity with very fine grained
sonar texture.

This sonar character is interpreted as representing a smooth seabed with uniform fine
grained sandy sediments.

Report for Sagasco Resources Limited
King #1 (Permit T/18P) Bathymetric and Geohazard Site Survey
Survey Report 10 July, 1992 HY8978



ASSOCIATED SURVEYS INTERNATIONAL PTY LTD Page 18
ACN 009 172 990 202023

6.4

There are very weak discontinuous striations or lineations in sonar texture, trending
oblique to the survey lines in a west northwest to east southeast direction.

These are interpreted as corresponding to slight grain size sorting of the sediments by
the current into extremely low (less than 0. 1m) sand wave type structures.

1200 metres west northwest of the location is an area up to 300m across which
contains 5 small (30m across) diffuse, poorly defined patches with slightly higher
sonar reflectivity.

These are either weed patches or patches of coarser sediments exposed by current
activity, and have no significance unless the presence of coarser sediments is an
indication that coarse, dense, possibly consolidated, substrate may be closer to the
seabed surface here than elsewhere in the site.

Between 2.0 and 2.1 km north from the location is an area of disturbed seabed with
possible pieces of debris and a radial pattern of anchor drag marks. This is attributed
to an earlier drilling location, and can be readily checked by reference to
SAGASCO's records.

Sea Bed Samplin

Two drop core samples were taken near the King 1 location on 16th June, 1992.
Results and on board visual classifications are as follows:

Core # K-1 372821.4 m East 5616659.1 m North
Penetration - 1.9m
Recovery - 0.8 m
Top - Light olive, uncohesive silty fine to medium shell sand
Bottom - Light grey uncohesive silty fine shell gravel,
occasionally very weakly cemented and occasionally with zones
of cohesive gravelly clay.

Core # K-2 372840.9 m East 5616685.4 m North
Penetration - possibly 1.9 m
Recovery - 0.65 m
Top - as for core K-1

Bottom - light olive grey, dense, moderately cohesive, silty
gravelly (shelly) clay.

Report for Sagasco Resources Limited
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7.0 CONCLUSIONS AND RECOMMENDATIONS

The seabed at the King 1 location and across the surrounding site is essentially flat and
smooth, and no seabed hazards or protuberances are identified from echo sounder and
side scan sonar data.

There is also no visible evidence on the side scan sonar data for other hazards such as
gas seeps.

The fine sands overlaying coarser, occasionally clayey, and occasionally consolidated
sediments down to 1.9m near the location, should provide adequate anchor holding.

In the absence of any other sub-seabed information it cannot be determined if sediments
with adequate anchor holding capacity are similarly thick at all the anchor locations,
and it is possible that sediments below the uniform fine sandy layer identified from side
scan sonar data may be more consolidated and thus less suitable for reliable anchoring,
as may possibly be the case in an area 1200m west northwest of location.

As well, in the absence of sub-bottom data, there is no way of determining the presence
or absence of potential sub-bottom drilling hazards such as gas pockets.

Report for Sagasco Resources Limited
King #1 (Permit T/18P) Bathymetric and Geohazard Site Survey
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))] ASSOCIATED SURVEYS INTERNATIONAL PTY LTD ACN. 009 172 990

SURVEY STATION SUMMARY

Eslabli-shedby: ASSOCIATED SURVEYS INTERNATIONAL

Date: - 28~5~1992 Station Name: HYB8978-McDonald

Station Description:

Station is steel pole on corner of
shed at property of S & M McDonald,
Grand Ridge Road, Blackwarry, Victoria

Coordinate Details: ANS

Spheroid: Latitude: 38°24'18" ,0276 S
Projection:  AMG Longitude: 146°38'45" , 3874 E
Zone: 55 Basting: 469086.141 .
cMm: 147°E Northing:5749172.,871

Vertical Datum: AHD Height: 644 , 466

Access Description: :
Access to the above property is
via Carrajung South of Traralgon.
Turn off Grand Ridge Road 0.25km
North of junction with Carrajung
lower Road.

Comments on Accuracy: WGSB4LAT:38°24"'12",5623 S

Horizz £0.,05m

Station surveyed in by
GPS Static Baseline from
Blackwarry Trig Station
Vert:

WGSB4LONG:146°38'50".1145 E

WGSB4HT: 650,984

Access & Locality Sketch:
TO CARRAJUNG

TO
MELBOURNE

CARRAJUNG

Station Diagram

A BLACKWARRY
TRIG. STATION

BLACKWARRY APPROX. 200m ON 070"
BALOOK

' SHED
/L
/A
«

,/
L] o 20 e
1 km e
TO BALOOK HOUSE
Surveyor: Field Book: Checked:
DOC NO : AS-HY-029(1) g REF : HY29GF/QAS
- s -

E
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THE FLOAT DOUBLE DIFFERENCE SOLUTION (L1)
Measure of geometry: 0.000003

num meas = 1319 num_used = 1288
1 t=-Fit Chisg = 1639.004 NDF
Reference SV: 11
sV Ambiguity FIT Meas
12 10580.052f 0.033 134
21 1403399.028f 0.024 321
25 6552765.023f 0.027 206
Sigmax (m): 0.015811
Sigmay (m): 0.012357
Sigmaz (m): 0.008080
SigmaN (cy): 0.102244
SigmaN (cy): 0.060493
SigmaN (cy): 0.075394
SigmaN (cy): 0.101105
SigmaN (cy): 0.065371
SigmaN (cy): 0.032516
X Yy z N N N N
x-1.00
y /.10y 1.00
z 0.18z-0.02z 1.00
N 0.06N-0.97N-0.08N 1.00
N 0.84N-0.38N-0.17N 0.39N 1.00

FINCDod ALD

293C53

Wavelength = 0.190294 (m/cycle)

rms resid = 0.005785(m)

= 11.926
sV Ambiguity FIT Meas
15 4207797.963f 0.032 249
23 3750423.023f 0.034 164
28 2945822.011f 0.035 214
N N

N-0.31N-0.86N-0.24N
N-0.18N-0.94N-0.04N
N-0.60N-0.59N 0.24N

0.89N 0.1N 1.00
0.93N 0.16N 0.94N 1.00
0.58N-0.38N 0.74N 0.74N 1.00

N-0.20N 0.08N 0.70N-0.09N-0.36N-0.07N 0.02N 0.41N 1.00

del_station: -0.000000 0.000000 0.000000
Stationl: FIXED STATION

(00000) (BLKW)
Latitude: =-38.40267608 =38 24 9.63390
E-Long : 146.64829989 146 38 53.87960
W-Long : 213.35170011 213 21 6.12040
E-Height: 655.1230
Baseline vector: 99.7903 43
harkl_xyz ¢+ =-4180985.9513 2751798.1579
Azl El11 D1 : 225.33276 -1.8447
El N1 U1 - -91.3580 =90.3015
Harkzﬁxyz :+ -4180886.1610 2751841.8477
Az2 E12 D2 : 45.33341 1.8436
E2 N2 U2 : 91.3570 90.3014

Station2: UNKNOWN STATION
(00000) (MCDD)
-38.40348950 -38 24 12.56219
146.64725411 146 38 50.11480
213.35274589 213 21 9.88520
650.9871
.6898 -68.1964
=3940975.7749
128.5210
=4 .1359
-3941043.9713
128.5210
4.1359

INTEGER FIXED

DOUBLE DIFFERENCE (L1) SOLUTION

rms_resid = 0.006678 (m)

CONTRAST 930.364677 5

CHISQ 1655.313815 Change 16.310179
CONTRAST 294.626647 1

CHISQ 1692.159279 Change 36.845464
CONTRAST 294.867614 4

CHISQ 1693.078914 Change 0.919635
CONTRAST 881.175977 2

CHISQ 1787.466030 Change  94.387116
CONTRAST 1120.063964 3

C SQ 1787.849813 Change 0.383783
CUNTRAST 1199.223876 0

CHISQ 2183.819503 Change 395.969690



Sigmaz (m): 0.004676
¢ y z
X 1.00
y-0.68y 1.00
2z 0.73z-0.66z 1.00

del_station: 0.007178 0.003421 -0.000891

293054

Stationl: FIXED STATION Station2: UNKNOWN STATION
(00000) (BLKW) (00000) (MCDD)

Latitude: -38.40267608 =38 24 9.63390 -38.40348953 =38 24 12.56229
E-Long : 146.64829989 146 38 53.87960 146.64725403 146 38 50.11452
W-Long ¢ 213.35170011 213 21 6.12040 213.35274597 213 21 9.88548
E-Height: 655.1230 650.9844

Baseline vector: 99.7975 43.6932 -68.1973

Markl_xyz : —-4180985.9513 2751798.1579 =3940975.7749

Azl EiIl D1 : 225.33386 -1.8458 128.5282

El N1 U1 : -91.3649 -90.3047 -4.1386

MarkZ_xyz : —-4180886.1539 2751841.8511 -3941043.9722

Az2 El12 D2 : 45,33451 1.8447 g 128.5282

E2 N2 U2 : 91.3638 90.3047 4.1386

L I FIXED DOUBLE DIFFERENCE SOLUTION (L1)

Measure of geometry: 0.000000 Wavelength = 0.190294 (m/cycle)
num_meas = 1319 num_used = 1299 rms_resid = 0.006922 (m)
Post-Fit Chisgq = 2366.523 NDF = 12.028
Reference SV: 11 Integer Search Ratio = 294.627
sV Ambiguity FIT Meas sv Ambiguity FIT Meas
12 10580.000X 0.047 143 15 4207798.000X 0.041 250
21 1403399.000X 0.027 321 23 3750423.000X 0.042 164
25 6552765.000X 0.027 206 28 2945822.000X 0.038 215
Sigmax (m): 0.005492
Sigmay (m): 0.003163
Sigmaz (m): 0.004831
X Yy z
x 1.00
y-0.68y 1.00
z 0.73z-0.66z 1.00
a.._station: -0.000029 0.000029 -0.000006
Stationl: FIXED STATION Station2: UNKNOWN STATION
(00000) (BLKW) : (00000) (MCDD)
Latitude: -38.40267608 =38 24 9.63390 -38.40348953 -38 24 12.56230
E-Long : 146.64829989 146 38 53.87960 146.64725404 146 38 50.11453
W-Long : 213.35170011 213 21 6.12040 213.35274596 213 21 9.88547
E-Height: 655.1230 650.9840
Baseline vector: 99.7977 43.6929 =68.1972
Markl xyz : -4180985.9513 2751798.1579 =3940975.7749
Azl El1 D1 : 225.33378 =1.8460 128.5282
El N1 U1 : -91.3647 . =90.3048 -4.1390
Mark2 xyz : -4180886.1536 2751841.8508 =3941043.9721
Az2 El12 D2 : 45.33443 1.8448 ©128.5282 .
E2 N2 U2 : 91.3636 90.3048 4.1390
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SURVEY RUN LOGS
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kTS | %98, 6ss | .
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# “SOCIATED SURVEYS INTERNA™ “NAL pty. Ltd. SURVEY LGA ik _
CLIENT:  SAGASCo JOBNO: 8418 LOCATION: ka1 293C5"%
kTs | R ECHO HEAVE | 955 2 DAMS E[s + S88 onuY
RUN START | END | START | END BPMT 3&5@' ROLL |DIREC-| ON/ |eaflLé SUR- :
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P GwoT 555 oL %
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Jo&® K30 12511308 | 644|578 | 6.6 ="~ | | lbo | oN | 226 |B-100 |BrD GPs GeoMeTRY FRova FX 556-516 no Pos}Tion
. Mo § 55 <an74ETT |
_ ST .(\LJM& To Bt REARIN AS Law) ?Rm&\“ﬁ") Pc
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/ k2bn [ 144 | 1450 b4 | 658 [65-68~"" | 1 | ibo | oN [B2S | Boloh|To 2 sys FRe™M 1420 nls  Wo 55¢ conrien | [
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# SSOCIATED SURVEYS INTERNATI AL pty. Ltd.

SURVEY LOG RUN

2053 k(3

)

: Sco : W 1 :
CLIENT: SAGA JOB NO Yy 8918 LOCATION king 4 903p%¢
ks | 623 | ecuo HEAVE | 5%$ 20AMS E/_\ + S8§ oaLY
RUN START | END | START | END RPr/ | DISe” | ROLL |DIREC-| ON/ |calye SUR-
DATE NO. TIME TIME FIX FIX SPEED 0. NO. TION OFF avT COMMENTS VEYOR |
21 PCRAW
fale /a2 |23 002 | 1048 |44 | 982 | S8 |2.1t1| 2 |3bo | od [310|15-3g NO €56 camstAeTtt fc
f ) k3\ 04| 1057983 | 1029 f5-50d—""| 2 |B4o| oN |240|2 -3 |MAX otfide + 1bm X0 e sss awzaers | {C
/ S7Aer Ssslecc ¥ .
; kK28 | IS]| 133 | lodo | 1067 [58~6-="—| 2 | lbo | oW [300 [2-10 [(PS uNsTABLE 1049-50 ., (onSTELLATion SHIFTL AX
WEATTHER oe-remo.m-r.uq\ loS4 4 lobd Do S5¢ comTacre P |
Mvet Weed ! To ST WEAR £
J ¥ K25 [n47] 12:1o)1068 | 1 BS-49-“"| 2 (340 | od 2- 1o |AX 1079 offLile 420 M 00E WX, P 1083 ~20m
L Uleue N2 on RecorDs dom offune BRX 1094 _Ling Faiswed 200 m
—
ST OVE T NAY.  Ca@urER. crasv . PCRAWZ. 161
TCAAW
k22 |13e [33|urt | 123 6 faiet| X [lbo |oN | ~ | 25 | aBreT mAD D4PS  HIGH DRMA fe
oL
\/!t k2 A | 12S) [1307 | 1124 | 1SB|S9-74~"T| 2 | 160 | ON |3So (19> [SoL 3 Sus /e sPeed foR STeeRAGE  BAD GPS FX
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* SSOCIATED SURVEYS INTERNAT. AL py. Lud.

SURVEY LOG RUN

2058

CLIENT: LAGASCO JOB NO: HY 8778 LOCATION: knNg 1 293C59
KTS é\?.cé'. ECHO HEAVE | SA8LE E/'(' + 358 oAy Jesser
208M 4 ;
oare | o, | e | T |TEx | Bix | drern | Ko | ot o | oF |7 COMMENTS M, VEYOR
PCRAW ¢
TR RARA 29% s34 —on (l(rJN!k HEne Coa»:‘?*;em CAL-M)
P RAW . %S¢ ﬂ-é—k
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Pefan pe Ne \
/ K2z |elas |o142 [29v0 [2010 | 6.2 [jieg | K3 | 169 [oA0 13257 | 2.4 | 35V — £ 295 ;qu??:: [Ts s A rewon) Pc.
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 "SOCIATED SURVEYS INTERNAT. “JAL piy. L1d.

SURVEY LOG RUN 2059
CLIENT: JOB NO: LOCATION: 293060
l‘.T.S IF‘fE ECHO HEAVE |cWéceE
‘ RUN START | END [START | END | R DIS6. | ROLL |DIREC-| ON/ 2DPMS SUR-
DAT‘E NO. TIME TIME FIX FIX ED | WNO. NO. TION OFF ouT COMMENTS . VEYOR
Pl 23 -5 TiseD
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APPENDIX "E"

TIDAL INFORMATION



LOCATION -~ KING

199206080242
199206080252
199206080302
199206080312
199206080322
199206080332
199206080342
199206080352
199206080402
199206080412
199206080422
199206080432
199206080442
199206080452
199206080502
199206080512
199206080522
199206080532
199206080542
199206080552
199206080602
199206080612
199206080622
199206080632
199206080642
199206080652
199206080702
199206080712
199206080722
199206080732
199206080742
199206080752
199206080802
199206080812
199206080822
199206080832
199206080842
199206080852
199206080902
199206080912
199206080922
199206080932
199206080942
199206080952
199206081002
199206081012
199206081022
199206081032
199206081042
199206081052
199206081102
199206081112
199206081122
199206081132

2.12
2.21
2.27
2.35
2.42
2.48
2.54
2.60
2.67
2.71
2.75
2.79
2.84
2.86
2.86
2.88
2.88
2.886
2.84
2.81
2.77
2.71
2.67
2.58
2.52
2.44
2.33
2.25
2.14
2.04
1.93
l.81
1.70
1.60
1.49
1.39
1.28
1.20
1.09°
1.01
0.95
0.88
0.82
c.78
0.74
0.69
0.67
0.67
0.67
0.67
0.69
.71
0.74

0.78

195206081142
199206081152
199206081202
199206081212
189206081222
195206081232
199206081242
159206081252
199206081302
185206081312
199206081322
199206081332
1992060681342
199206081352
195206081402
195206081412
199206081422
195206081432
199206081442
199206081452
19$206081502
159206081512
195206081522
159206081532
152206081542
159206081552
199206081602
199206081612
189206081622
193206081632
192206081642
199206081652
199206081702
199206081712
189206081722
159206081732
152206081742
199206081752
199206081802
155206081812
199206081822
199206081832
159206081842
199206081852
192206081902
199206081912
199206081922
199206081932
199206081942
199206081952
195206082002
199206082012
195206082022
199206082032
199206082042
199206082052

0.82
0.86
0.92
0.99
1.05
1.11
1.18
1.26
1.32
1.41
1.47
1.55
1.64
1.72
1.81
1.89
1.97
2.06
2.14
2.23
2.31
2.39
2.48
2.56
2.65
2.71
2.79
2.886
2.92
2.98
3.05
3.09
3.13
3.15
3.17
3.19
3.1¢9
3.19
3.17
3.15
3.11
3.07
3.02
2.96
2.88
2.79
2.71
2.63
2.52
2.42
2.29
2.18
2.08
1.95
1.85
1.72

293062



199206082102

- 199206082112

199206082122
199206082132
199206082142
199206082152
199206082202
199206082212
199206082222
199206082232
199206082242
199206082252
199206082302
199206082312
199206082322
199206082332
199206082342
199206082352
199206000002
199206080012

- 199206090322

199206090332
199206090342
199206090352
199206090402
199206090412
199206090422
199206090432
199206090442
199206090452
199206090502
199206090512
199206090522
199206090532
199206090542
199206090552
199206090602
199206090612
199206090622
199206090632
199206090642
199206090652
199206090702
199206090712
199206090722
199206090732
199206090742
199206090752
195206090802
199206090812
199206090822
199206090832
199206090842
199206090852
199206090902
199206090912

1.62
1.51
1.41
1.32
1.22
1.13
1.07
1.01
0.95
0.90
0.86
0.82
0.80
0.78
0.78
0.78
0.78
0.80
0.82
0.84
1.97
2.04
2.12
2.18
2.25
2.33
2.39
2.46
2.52
2.56
2.63
2.67
2.71
2.75
2.77
2.79
2.81
2.81
2.81
2.79
2.77
2.73
2.71
2.65
2.60
2.54
2.4¢6
2.39
2.31
2.23
2.12
2.04
1.93
1.85
1.74
1.66

189206090922
199206090932
199206090942
199206090952
199206091002
199206091012
199206091022
199206091032
199206091042
199206091052
199206091102
199206091112
199206091122
199206091132
195206091142
195206091152
199206091202
199206091212
199206091222
199206091232
199206091242
199206091252
199206091302
199206091312
199206091322
199206091332
159206091342
199206091352
199206091402
199206091412
199206091422
199206091432
1892060981442
199206091452
199206091502
199206091512
199206091522
199206091532
199206091542
199206091552
199206091602
199206091612
199206091622
199206091632
199206091642
199206091652
199206091702
199206091712
199206091722
199206091732
199206091742
199206091752
199206091802
199206091812
199206091822

1.58
1.47
1.41
1.32
1.24
1.18
1.11
1.07
1.03
0.99
0.97
0.95
0.92
0.92
0.92
0.95
0.97
0.99
1.01
1.05
1.09
1.13
1.20
1.24
1.30
1.37
1.43
1.49
1.55
1.62
1.70
1.76
1.85
1.91
1.97
2.06
2.12
2.21
2.27
2.35
2.42
2.50
2.56
2.63
2.69
2.75
2.79
2.86
2.90
2.94
2.98
3.00
3.02
3.05
3.05

293063



199206091832

199206091842
199206091852
199206091902
199206091912
199206091922
199206091932
199206091942
199206091952
199206092002
199206092012
199206092022
199206092032
199206092042
199206092052
199206092102
199206092112
199206092122
199206092132
199206092142
199206092152
199206092202
199206092212
159206092222
199206092232
199206092242
199206092252
199206092302
199206092312
199206092322
199206092332
199206092342
192206092352
199206090002
199206090012
199206160242
1992061606252
199206160302
159206160312
199206160322
199206160332
199206160342
199206160352
199206160402
199206160412
199206160422
199206160432
195206160442
199206160452
199206160502
199206160512
199206160522
199206160532
199206160542
199206160552
199206160602

3.05
3.02
3.00
2.98
2.94
2.90
2.86
2.79
2.71
2.65
2.54
2.46
2.37
2.27
2.16
2.06
1.%85
1.85
1.74
1.64
1.53
1.43
1.24
1.24
1.16
1.09
1.01
0.95
0.90
0.84
0.80
0.78
0.76
0.74
0.71
1.53
1.45
1.37
1.28
1.20
1.11
1.03
0.97
0.88
0.82
0.78
0.71
0.67
0.63
0.59
0.57
0.55
0.53
0.53
0.53
0.53

199206160612
199206160622
199206160632
199206160642
199206160652
199206160702
199206160712
199206160722
199206160732
159206160742
199206160752
199206160802
199206160812
199206160822
1952061608232
199206160842
199206160852
199206160902
199206160912
199206160922
199206160932
199206160942
19206160952
199206161002
199206161012
199206161022
199206161032
199206161042
199206161052
199206161102
199206161112
199206161122
199206161132
199206161142
199206161152
199206161202
199206161212
199206161222
199206161232
199206161242
199206161252
199206161302
199206161312
199206161322
199206161332
195206161342
199206161352
199206161402
199206161412
199206161422
199206161432
199206161442
199206161452
199206161502
199206161512

0.55
0.57
0.59
0.63
0.67
0.71
0.76
c.80
0.86
0.92
0.99
1.05
1.13
1.20
1.28
1.34
1.43
1.51
1.60
1.68
1.76
1.85
1.93
2.02
2.08
2.16
2.25
2.33
2.42
2.48
2.56
2.63
2.69
2.75
2.79
2.86
2.90
2.94
2.96
2.98
3.00
3.00
3.02
3.00
3.00
2.98
2.96
2.92
2.88
2.84
2.77
2.73
2.67
2.60
2.54

293064



199206161522
199206161532
199206161542
199206161552
199206161602
199206161612
159206161622
199206161632
199206161642
199206161652
199206161702
199206161712
199206161722
199206161732
199206161742
199206161752
199206161802
199206161812
199206161822

- 199206161832

199206161842
199206161852
199206161902
159206161912
199206161922
199206161932
199206161942
199206161952
159206162002
199206162012
199206162022
199206162032
199206162042
199206162052
199206162102
189206162112
199206162122
199206162132

- 199206162142

199206162152
199206162202
199206162212
159206162222
199206162232
199206162242
199206162252
199206162302
199206162312
199206162322
199206162332
199206162342
199206162352
199206160002
199206160012
199206170242
199206170252

2.46
2.39
2.33
2.25
2.18
2.12
2.06
2.00
1.93
1.87
1.83
1.76
1.72
1.68
1.66
1.64
1.62
1.60
1.58
1.58
1.58
1.58
1.58
l1.60
1.60
l1.62
1.64
1.66
1.68
1.72
1.74
1.79
1.81
1.85
1.87
1.91
1.95
2.00
2.04
2.06
2.10
2.14
2.18
2.23
2.25
2.29
2.31
2.35
2.37
2.42
2.44
2.46
2.46
2.48

1.95

1.87

199206170302
199206170312
199206170322
199206170332
199206170342
199206170352
199206170402
195206170412
199206170422
199206170432
199206170442
199206170452
199206170502
199206170512
199206170522
199206170532
199206170542
199206170552
199206170602
199206170612
199206170622
159206170632
199206170642
199206170652
159206170702
195206170712
199206170722
199206170732
199206170742
199206170752
199206170802
199206170812
199206170822
199206170832
199206170842
199206170852
199206170902
199206170912
159206170922
199206170932
199206170942
199206170952
199206171002
199206171012
199206171022
199206171032
199206171042
199206171052
199206171102
199206171112
199206171122
199206171132
199206171142
199206171152
199206171202

1.79
1.70
1.62
1.53
1.43
1.34
1.26
1.18
l1.09
l1.01
0.92
0.86
0.80
0.74
0.67
0.63
0.59
0.57
0.53
0.53
0.50
0.50
0.50
0.53
0.55
0.57
0.59
0.63
0.67
0.71
0.78
0.82
0.88
0.95
1.03
1.09
1.16
1.24
1.32
1.41
1.49
1.58
1.66
1.74
1.83
1.91
2.00
2.08
2.16
2.25
2.33
2.42
2.50
2.58
2.65
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~ 199206171212 2.71
199206171222 2.77
199206171232 2.84
199206171242 2.90
199206171252 2.94
199206171302 2.98
189206171312 3.02
199206171322 3.05
199206171332 3.07
199206171342 3.09
199206171352 3.09
199206171402 3.09
199206171412 3.07
199206171422 3.05
199206171432 3.02
199206171442 2.98
199206171452 2.94
199206171502 2.90
199206171512 2.84

— 199206171522 2.79
199206171532 2.73
159206171542 2.65
199206171552 2.58
199206171602 2.50
189206171612 2.44
199206171622 2.35
199206171632 2.27
199206171642 2.18
199206171652 2.12
199206171702 2.04
199206171712 1.97
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APPENDIX "F"

REPORT ON CALIBRATION OF ACOUSTIC ARRAY
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ASSOCIATED SURVEYS INTERNATIONAL PTY LTD
LEAST SQUARES VARIATION OF COORDINATES ADJUSTMENT

File: FINAL.RPT

Time: 15:49:03
Date: 06-19-1992 (mm/dd/yyyy)

Title: KING 1 ACOUSTIC ARRAY

khkhkhkhdkhkhhhkdkbtkdhhhkhkhhhhkhhhhkhhhhhkhkhhhdhhhhhhhhhhhkhkdbhkhik

ADJUSTED COORDINATES

PT NAME EASTING NORTHING
4aE daN

112 Cl1z2 - 372267.171 5617295.242
0.000 0.000

410 C410 372194.762 5616134.997
0.000 0.000

109 Clo09 373420.729 5615998.048
~-0.000 0.000

hkkhhhkhhkkhhhhkhkhhkhhhkhhkhhkhkkkhkkkkkkhkhkhkhkhkhhkhkhkhkhkhkhkhhhhhhkk

CORRECTIONS TO OBSERVATIONS

Obs At FProm To Observed

Calculated C-0

1 313 100 410 228 1 41.00 228 1
41.00 -0.00

2 112 313 1164.403 1165.069
0.666

3 112 410 1162.045 1162.720
0.675

4 112 109 1737.191 1736.248
-0.943

5 313 109 1248.643 1249.274
0.632

6 313 410 1664.043 1663.138
=0.906

7 109 410 1233.1985 1233.828
0.633
Wwvv 3.390
No of Observations 7
No of Redundancies 1

Variance Factor 3.390 (WVV / No Redundancies)
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HY 8878 SAGASCO KING 1 JUNE 1992

REPORT ON CALIBRATION OF ACOUSTIC ARRAY

A Sonardyne acoustic array was deployed and
calibrated from the Derwent Enterprise on 16th and 17th
- June 1992 at the King 1 site in SAGASCO Permit T/18 P.

Four Sonardyne Compatts were deployed from the
stern of the vessel, each attached to approximately 100
Kg of concrete weights. Compatt Nos. 112 and 313 were
deployed using Stand Alone GPS for positioning.
Corrections from the Base Station were subsequently
restored and Compatt Nos. 410 and 109 were positioned
using Differential GPS.

Calibration of the array was undertaken in two
parts, firstly the relative calibration involving
measurement of all inter-transponder seabed baselines and
secondly, an absolute calibration to tie the array to a
known coordinate framework. Baseline measurements were
made between 1520 hrs and 1605 hrs on 16th June 1992 each
baseline being measured in both directions and a mean
value derived from a set of 10 observations.

Arbitrary coordinates were given to one
transponder and relative coordinates computed for the
other transponders based on a speed of sound in water of
1500.4 m/s at 72 m water depth. This value was obtained
from a SVPlé velocity dip taken at 0430 hrs on 16th
June.The adjustment revealed residuals of less than 1
metre on all baselines, thus demonstrating a strong
internal consistency of the baseline observations.

The absolute calibration involved " box-in "
observations around 3 Compatts, Nos.313, 109 and 410. A
repeat box-in was carried out on Compatt No.313 to
provide a check on the observations. Each box-in involved
steaming a circle around the selected transponder
measuring the acoustic range and simultaneous DGPS
position. Observations were carried out between 0938 hrs
and 1145 hrs on 17th June 1992. The offset from the GPS
antenna to dunking transducer, mounted on the echo
sounder bracket on the starboard side of the vessel, was
accounted for using the known aft/stbd offset and
calculated CMG for vessel heading. The CMG was seen to
lag behind actual heading by up to 10 degrees,
introducing a maximum error of approximately 3 m.By
obtaining an even spread of data arocund the transponder
this potential error was reduced.
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The circles steamed were satisfactory and
produced sufficient data for processing the box-ins using
the ASI survey programs CALIB and ADJUST to compute a
least squared adjusted position for each boxed-in
transponder. The two separate box-ins of Compatt No.313
produced an agreement within 1 metre.

A least squares adjustment was then undertaken
for the array, holding the boxed-in coordinate of Compatt
No.313 and caculated bearing to Compatt No.410 as fixed
and using all seabed baseline measurements. An SVP1é6
velocity dip was carried out at 1420 hrs on 16th June and
a speed of sound of 1502 m/s determined for Compatt water
depth. This value was used in the adjustment to convert
baseline observations in milliseconds to distance in
metres. The adjusted coordinates of the transponders were
compared to the respective boxed-in coordinates of
Compatt Nos.410 and 109 and an agreement of better than 5
metres was noted.

To verify the array calibration the vessel was
positioned at the centre of the array and during a period
of good DGPS comparisons were made between positions
computed by the two systems. Vessel heading was manually
input to the computer to try and ensure the offset
computations between the two systems was correct for
comparison fixes. Position differences as computed by
acoustics and DGPS were of the order of 3-5 metres and
the calibration accepted as satisfactory.

The final coordinates for the Compatts at King 1
are as follows :-

COMPATT 313 373431.020 E 5617247.040 N
COMPATT 112 372267.171 E 5617295.242 N
COMPATT 410 372194.762 E 5616134.997 N

COMPATT 109 373420.729 E 5615998.048 N
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