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1 INTRODUCTION

The 534 km? (including well-tie lines) Greater Bream 3D marine seismic survey was acquired
in the Bass Strait between 22" April and 13" July 2006 for Esso Australia Pty. Ltd. The
survey area is located approximately 50 kilometres south of Lakes Entrance, Victoria,

offshore Australia. The location of the survey is displayed in Figure 1.
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Figure 1: Location of survey
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The objectives of the survey were three-fold:

e Improve definition of current reservoir (1600-2200 ms) and strata below 2200 ms

e Use as a baseline for a future 4D monitoring programme

e Confirm prospect to the north of existing Bream A and B producers

When acquisition was completed, the program comprised 32476.5 prime CMP-kms including
run out shot points, 18147.9 infill CMP-kms, 124.5 reshoot CMP-kms and 1053.3 CMP-kms
of 2D tie lines (charged at 16 CMPs). Over the 57 days production period, a daily average

production of 908.8 CMP kilometres was achieved; equivalent to 56.8 sail-kms.

Upon completion, 29.3% of the total survey time® was spent in production or associated line-

change chargeable time. The remaining 70.7% of the time was accounted for as various

categories of mobilisation, regional (weather related) and technical downtime.

The dual source, eight-streamer configuration in use for this survey dictates an acquisition

geometry that produces a 6.25x18.75 m bin grid, with 16 subsurface lines being acquired on

each vessel pass.

11 SURVEY PARAMETERS

The main survey parameters are listed in the following table:

SURVEY DEFINITION

Client name

Esso Australia Pty. Ltd.

Survey name

2006 Greater Bream 3D MSS

Survey location

Gippsland Basin, Bass Strait, Australia

Veritas job number

20323

Shotpoint interval

18.75 m (37.5m per energy source)

Line orientation

10.5/190.5

! Inclusive of the undershoot vessel timing which included both mobilization and demobilization from

Indonesia
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STREAMER
Number of streamers 8
Streamer active length 4500 m

Streamer type

Thales Guardian Twinax Solid Streamer

Streamer separation

75 m +/- 7.5 m (overall 525 m +/- 18.75 m)

Number of groups per streamer

360

Group length 125 m
Streamer depth 7m+/-0.5m
Inline offset 75 m

Depth controllers

DigiCOURSE Model 5011 spaced < 300 m

RECORDING PARAMETERS

Record length

6 seconds (6144 ms recorded)

Sampling rate

2ms

Low cut filter

3(12) Hz (dB/oct)

High cut filter

206(276) Hz (dB/oct)

QC analysis display low-cut filter

5(18) Hz (dB/oct)

Recording format

SEGD-8036 (24-bit integer)

Recording media

3590 data cartridge

Fold of data

60

Auxiliary traces

12 (11 near-field + 1 combined near-field/time break)

Recording time delay

0

ENERGY SOURCE

Source type

Bolt 1500LL & Bolt 1900LLXT

Number of sources

2

Source array depth

6m+/-0.5m

Source length

16.5 m (16.0 m on Pacific Sword during undershoot)

Gun synchronization +/- 1.0 ms
Nominal air pressure 2000 psi (minimum 1900 psi)
Volume 4450 cu in

Undershoot vessel gun volume

4550 cu in single source.

Source centre-centre separation

37.5m+/-3.75m

Sub-array separation

8m+/-1.5m

Number of sub-arrays

3
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NAVIGATION

Primary Navigation System

Veripos Ultra

Secondary Navigation System

Veripos Standard

Tertiary Navigation System

C-Nav

Steering Position Layback

CMP (inline midpoint between guns and first-group)

Run out shot points to achieve full-fold

120 (does NOT include the 5 shots for navigation processing)

Shooting Mode

Dual source flip-flop

Undershoot Shooting Mode

Single source (2 passes of each line required)

SOL runin

6750 m (1.5 x streamer length)

Offset zones

4 (bin scale MUST display actual hits per bin, not percentages)

POSITIONING PARAMETERS — ACQUISITION & PROCESSING

Acquisition Datum

WGS84

Spheroid

WGS84

Semi-Major Axis

6378137.000

Inverse Flattening

298.257223563

Projection UTM

Zone 55S

Origin Latitude 0°00'00” N
Central Meridian 147°00°00 E
False Easting 500000
False Northing 10000000
Scale factor at Central Meridian 0.99960
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2 FIELD OPERATIONS

This section provides a general overview of the significant operational aspects of the Greater
Bream 3D marine seismic survey. Detailed information concerning specific survey lines and

events is included in the Supporting Documents section of the CD-ROM.
2.1 GENERAL OVERVIEW

The accounting for the survey starts at 00:00 hours on 22™ April 2006.

The SR/V Veritas Viking Il mobilised for the survey in the port of Fremantle, West Australia.
Various calibrations and upgrades were carried during the port call and subsequent transit to
the prospect area. On 28" April, the vessel arrived in the prospect and started to deploy the
trailing gear. Incoming severe weather necessitated retrieving the partially deployed gear 3
days later; deployment was restarted on 5" May. On 11™ May, the spread was deemed to be
in a contractually acceptable condition to acquire the first line, GO6A-1440P2-004 (sail

sequences 1 and 2 were acquired as test lines, sequence 3 was determined to be DNP).

Phase 1 of the survey covered the definition of the undershoot area around existing
production platforms Bream A and B. The undershoot vessel to be used was the Pacific
Sword which began mobilization from Singapore on the 25™ April and arrived on station on
12" May. By 19" May, seismic data coverage was sufficient around the platforms in order to
commence the undershoot stage. Adverse weather, technical issues and the fact that the
Pacific Sword employed only a single source caused the undershoot phase to take 12 days.
The undershoot stage was completed by line GO6A-1520U7 on 30™ May, and the Pacific
Sword departed from the prospect area. Demobilization for the Pacific Sword ended at

24:00 on the 11™ June when she arrived back in Indonesia.

Phase 2 covered the acquisition of the conventional single vessel lines to the East of the
Bream A platform, Phase 2 commenced with line GO6A-1168P1-058 on 30" May 2006, and

prime acquisition of this area was completed with line GO6A-1312F5 on 18™ June 20086.

Phase 3 consisted of the area to the West of the Bream A platform, and commenced with
line GO6A-1904F1-117 on 18™ June 2006. Prime acquisition of Phase 3 was completed by
line GO6A-2208P1-179 on 02" July 2006.

The survey was deemed complete after acquisition of sail line GO6A-1104F2-198 on 06™

July 2006 at 21:27 hours. Upon completion, the trailing gear was recovered and the vessel
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steamed for the port of Fremantle. The time accounting for the Greater Bream 3D survey
ends at 24:00 hours on 13" July 2006.

2.2 OPERATIONAL FACTORS
2.2.1 WEATHER

Weather and sea state were variable over the survey period. Periods of minimal swell and
low winds were alternated with very rough sea state and high winds. Since data were only
acquired during relatively calm periods, swell noise and other weather-induced degradation

was kept to a minimum.
2.2.2 CURRENTS AND TIDES

Tidal heights in the prospect area are small, in the range of +/-0.7 metres from Mean Sea
Level. Esso Australia supplied predicted tidal and current information prior to the survey
start. By client request, the tidal information was not used to correct the recorded bathymetry
data. It was used to apply static corrections to the seismic data (in the order of +/- 1.0 ms)

during the onboard processing stages.

Currents in the area were strong during tidal springs (which happened during the undershoot
stage). The supplied current information proved extremely useful in planning safe close

passes to both platforms.

Feather angles during the survey were generally within the range of +/- 10°, and on occasion
more than this. The feather was not consistent between adjacent lines and this is reflected in

the high infill percentage upon completion.
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Figure 2: Average feather angles during survey displayed per sail sequence

2.2.3 OBSTRUCTIONS AND WATER DEPTH

Two fixed platforms — Bream A and the unmanned Bream B, approximately 6 km apart, were

present in the prospect area and required undershooting. The M/V Pacific Sword was used

as the source boat for the undershoot lines.

Water depths range between 40 to 60 metres inside the survey area. A bathymetry map

(using data from the vessels echo sounder as supplied in the processed navigation data) is

displayed in Figure 3.
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Figure 3: Bathymetry in the survey area
2.2.4 FISHING AND SHIPPING TRAFFIC

Professional fishing is an occasional activity around the prospect. Due to pre-survey
planning and good communication between Esso, Veritas and the local fishermen, very few
problems were encountered. The professional fishing activity increased towards the end of
the survey, in-line with the established fishing seasons in the area. Whenever fishing activity
was encountered, dialogue was initiated between the vessels and ensured a compromise

acceptable to all parties was achieved.

During the survey, Veritas employed several chase boats to scout and patrol the area and
act as a supply vessel. The main chase vessel — OMS Voyager — had a major malfunction in
the early days of the survey and a replacement was found — Swissco.
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Since the prospect area is well away from international shipping lanes, no commercial traffic

was encountered. The occasional pleasure craft was encountered. Either the SR/V Veritas
Viking Il bridge personnel or the chase vessel requested they stay well clear of the

operation. No incidents were experienced with shipping traffic.

2.2.5 SEISMIC INTERFERENCE & TIME-SHARING
No other seismic research was conducted near the prospect during the time of acquisition;

hence, no seismic interference was present at any time.
Occasionally, low levels of noise from passing vessels were observed as well as side-swipe

on undershoot and close passes to the platforms.

2.2.6 SURVEY LAYOUT

The survey was an irregular rectangular shape. The swaths with their acquisition directions
are displayed in Figure 4. A post plot map of the acquisition is included in the CD-ROM and
is shown in Figure 5. Table 1 shows the coordinates of the full-fold boundary in WGS-84

datum.

{1 kb

Figure 4: Greater Bream 3D survey map with acquisition swaths indicated




Veritas Geophysical Final Operations Report Esso Australia Pty. Ltd.
Project number 20323 2006 Greater Bream 3D

==

A
Q Atss Bearks vss 135 b 01
Figure 5: Greater Bream 3D survey post plot
Point Line SP Latitude Longitude Eastings Northings
1 1001 1001 383508.756S 1475615.590E 581666.06 5728773.01
2 2392 1001 383241.724S 1473834.300E 556021.54 5733525.94
3 2520 1757 382455.324S 1473839.372E 556244.92 5747900.95
4 2520 1997 382231.591S 1473911.895E 557064.98 5752325.59
5 1001 1997 382511.953S 1475828.205E 585069.31 5747135.30

Table 1: 3D Survey Full Fold CMP Coordinate Boundary (WGS84)

2.2.7 UNDERSHOOT

Undershoot operations were required to attain data around and underneath the Bream A and
Bream B installations. To do this, the M/V Pacific Sword was mobilized from Indonesia to

act as the remote source boat.

10
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Undershooting is a technique where a remote source is steered at a lateral (and sometimes
in-line) offset to the head of the streamers so that CMP coverage is pulled midway between
the two vessels. Figure 6 shows this in a graphical manner. As can be seen, the location of
the illumination zone can be varied by changing the distances between source and
receivers; however, as the distances increase, so does the minimum offset achieved. This
can impact the quality of the image under the structure, particularly in shallower water.

Xm X-m

Rig and

4 ExclusionZone 4

Not to scale

t Streamer Spread 5

F 3

N\

Sail Line Y

W llumination Zone

Sail Line X

Figure 6: Cross-sectional view of a general undershoot configuration

Prior to the survey, Veritas Houston ATG performed modelling of the undershoot operation
given the operational limitations of the platforms and their exclusion zones so as to ascertain
the coverage that could be expected from the field. This presentation is included in the
Document Archive section of the CD-ROM.

2.3 EQUIPMENT PERFORMANCE
2.3.1 NAVIGATION CALIBRATION AND DEFINITIONS

The performance of the dGPS and rGPS systems was verified in Freemantle Harbor (WA),
on 21 and 22" April 2006. The gyrocompasses were also calibrated at this time. Calibration

reports can be found in the Supporting Documents section of the CD-ROM.
2.3.2 NAVIGATION DEFINITIONS

Onboard Veritas vessels, a NavDef is defined as a ‘unique acquisition configuration’. The

definition comprises a list of all reference points used for derivation of the network solution

11
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and system positions. This list includes base-station locations, antenna locations, equipment
locations, serial numbers and offsets, data corrections, compass biases, delays etc. At the
start of the survey, the Spectra INS (integrated navigation system) is configured with all this
information, and this is collectively identified as NavDef #1. All lines recorded with the same
navigation definition are recorded with identical parameters. A full set of NavDef diagrams is

supplied in the Supporting Documents section of the CD-ROM.

During the survey, 14 navigation definitions were used to describe the acquisition

configuration for single vessel operations, and three navigation definitions were used to

describe the acquisition configuration for dual vessel operations (Table 2).

NavDef Date
01 10-MAY-2006 GO6A-1728P1 001 GO6A-1728P1 001
02 10-MAY-2006 GO06A-1440P1 002 GO6A-1440P1 002
03 10-MAY-2001 GO6A-1728P2 003 GO6A-1744P1 005
04 11-MAY-2006 GO6A-1456P1 006 GO06A-1520F1 019
05 16-MAY-2006 GO06A-1824P1 020 GO6A-1872P1 031
01U 19-MAY-2006 GO06A-1520U1 032 GO6A-1520U1 032
02U 19-MAY-2006 GO06A-1824U1 033 GO6A-1520U2 034
03U 20-MAY-2006 GO06A-1872U1 035 GO6A-1824U3 049
06 27-MAY-2006 GO6A-1584F2 050 GO6A-1616P1 054
03U 28-MAY-2006 GO06A-1840U3 055 GO6A-1520U7 057
06 30-MAY-2006 GO6A-1168P1 058 GO6A-1184P1 060
07 31-MAY-2006 GO06A-1632P1 061 GO6A-1680P1 069
08 04-JUN-2006 GO6A-1680F1 070 GO6A-1040P1 108
09 14-JUN-2006 GO06A-1040P2 109 GO06A-1008F1 115
10 18-JUN-2006 GO6A-1312F5 116 GO06A-2304F1 133
11 23-JUN-2006 GO6A-2000F1 134 GO06A-2432P1 159
12 28-JUN-2006 GO6A-2112F1 160 GO6A-1728F3 189
13 04-JUL-2006 GO06A-001 190 GO6A-002 192
14 05-JUL02006 GO6A-1440P3 193 GO6A-1104F2 198

Table 2: Line sequence listing for each NavDef used during the survey

12
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2.3.3 NAVIGATION SYSTEMS

Concept Systems’ Spectra Integrated Navigation System is used for continuous real-time
intra-system monitoring, v10.9.1 was in use at the time of the survey. Time-series plots for a
range of essential systems (all monitored by the Spectra software) are generated for each

line and are included in the Document Archive section of the CD-ROM.

2.3.4 NAVIGATION METHOD OF APPLICATION

The GPS positioning system service employed aboard the SR/V Veritas Viking Il is Veripos
Ultra/Standard provided by Subsea 7. The Veripos service combines two independent GPS
positioning methods — an SDGPS (Satellite Differential GPS) solution known as Veripos
Ultra and a conventional dual-frequency pseudo-range correction dGPS solution known as

Veripos Standard.

The Ultra solution is derived from corrections to GPS system errors as computed at a series
of global reference sites. These types of errors (clock drift, ephemeris errors, orbit errors,
etc.) are tabulated for each satellite. Correction information is transmitted to remote
receivers for each satellite tracked in the local positioning constellation, while the
conventional dGPS solution relies on pseudo-range corrections derived from a set of local

reference stations.

Within the integrated navigation system, the primary system is defined by the more accurate
SDGPS solution and the secondary system is derived from the conventional dGPS solution.
The Veripos QC software is able to output multiple position solutions that allow for cross

system verification and system performance monitoring.
A tertiary system, C-Nav, is provided as an independent verification of the primary and
secondary positioning systems.

2.3.5 RELATIVE GPS SYSTEMS

The tailbuoy tracking system in use on the SR/V Veritas Viking Il is the BuoyLink STORM
rGPS system developed by SeaMap. In addition to the tailbuoys, all source arrays and four
streamers (Streamers 2, 3, 6 and 7) have rGPS pods tying in with additional acoustic pods,

giving further redundancy to the front positioning network.

The rGPS operating efficiency is documented in the Line Reports found in the Supporting

Documents section of the CD-ROM.

13
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2.3.6 ACOUSTIC RANGING SYSTEM

The SR/V Veritas Viking Il uses acoustic ranging systems for the subsurface positioning of
the sources and streamers. These acoustic networks provide high quality measured ranges
with known inline distances acting as constant range verifications. The total system is
deployed in three networks — the front-end, mid-net, and tail on the streamers and on each

of the source arrays.

The front-end network is more prone to signal instability problems due to the longer ranges
within the network and because some ranges have to propagate through the continuous
propeller-induced water turbulence behind the vessel and disturbance created by the source
arrays. The lost ranges do not significantly degrade data quality due to the redundancy built
into the positioning network, including additional redundancy provided by the rGPS units

located on the sources and streamer heads.

During the survey, degradation of performance is most noticeable during high side-wind and
sea-states, where high vessel crab-angles generate more than usual propeller-wash directed

towards one side of the streamer set-up and a single source array.

Any defective or suspect acoustic nodes are noted in the Line Reports for each salil

seqguence and removed from the navigation solution.
2.3.7 DIGITAL STREAMERS

The SR/V Veritas Viking 1l is equipped with Guardian Twinax solid streamer manufactured
by Thales Underwater Systems (now Sercel). The streamers were towed at a nominal depth
of 7 m, with a +/- 0.5 m variation allowed. Significant deviations from the specified streamer
depths are noted on the Line Reports. In addition, all areas of the streamer outside the
specified depth are removed from the binning system and coverage deficient areas are
reacquired if needed. The complete list of edits is provided in industry standard ADS format

files in the Document Archive section of the CD-ROM.

On some occasions, if there is a danger of streamers crossing each other, the depths of the
respective streamers are changed and in-line offsets may be changed by up to 10 metres to
avoid damage and streamer tangles. The client representatives are always kept informed of
such occurrences and all occurrences are noted in the Line Reports and subsequently

edited from the coverage.

The specifications for noise were such that the ambient noise level for an individual trace on
the streamer could not be more than 5 microbars. Exceptions to this are channels located

near the vessel, channels near depth controllers and other streamer devices and channels at

14
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the far end of the streamer. Channels failing these criteria or manufacturer’s specifications

are noted on the Line Reports for each line and edited from the coverage.

Vane-wash — turbulence due to the movement of the paravane through the water — can
affect the depth of certain sections on the outermost streamers in certain sea states
(particularly during very calm sea states). As a result, fluctuating streamer depths are
occasionally observed when the streamer moves through this turbulent water. The specific
area affected changes with vessel crab, feather angle and weather conditions. When
present, usually only the two outermost streamers are affected, at an area around 400-
1000 m behind the paravane. To help combat the problem, an extra depth controller is

positioned on streamers 1 and 8.

To further combat the problem the length of the vane tether rope was extended by 10 metres

to move the area of turbulence caused by the vanes further from the streamers.

Occasional problems occur with streamer extraction errors and lost telemetry data. Since the
location of the extraction error is not always directly identifiable, some time usually needs to
be spent tracking down the location of the fault. Often, the error can be temporarily worked
around by reducing the vessel speed. This way, troubleshooting and repairs can wait until

favourable conditions.
2.3.8 RECORDING INSTRUMENTATION

Raw seismic data are recorded on the Sercel/Syntrak-960 24-bit seismic data acquisition
system. This system incorporates 4 separate Multiple Streamer Telemetry Processors
(MSTP), each capable of handling two streamers. Data are passed to the Multiple Streamer
Recording System (MSRS) from where the data are routed through ProFocus’ ARGUS
direct-to-disk system to the 3590 tape drives. Data are subsequently passed through to the
SeisNet software for online shot display and ambient noise analysis. The main advantage of
disk recording over recording data directly to tape is that all tapes are filled to capacity and
bad tapes are selected out at the source. If the system encounters a bad tape, the tape is
rejected and the intended data is rewritten from the start to a new tape ensuring the highest

possible data integrity at all times.
2.3.9 SEISMIC ENERGY SOURCE

The seismic energy for SR/V Veritas Viking Il was provided by identical dual 4450 cubic inch
tuned source array configurations. The undershoot vessel, M/V Pacific Sword, towed a
similar single array of 4550 cubic inches. See Source Array Design under the Supporting

Documents section of the CD-ROM for details of the tuning.
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The arrays consisted of Bolt 1500LL and 1900LLXT type elements, with each array being
made up of 3 individual sub-arrays nominally separated by 8.0 (+/-1.5) metres. The nominal

array separation on the SR/V Veritas Viking Il was 37.5 (+/- 3.75) metres.

Source fire-times are controlled and monitored by the Syntron GCS-90 Marine Seismic
Source Controller. Occasional misfires (i.e. a shot point for which one of the elements in the
array fails to engage) are noted on the observer logs. The source synchronization
specification for this survey was such that each source element had to fire within +/- 1.0 ms
from the aiming point. Source synchronization errors, misfires and autofires (elements firing
without command) are all noted in the Line Reports and all source errors greater than 1.5 ms

are edited from the coverage and in onboard processing.

Source array and sub-array separations are continuously monitored during the survey, and
both generally remained within specification. Differences were caused by variations in
weather and sea state, vessel crab and currents. In particular, when a trailing current hit the
vessel and equipment, the separations between the two sources were temporarily affected.
Source air pressure was specified as 2000 (+/-5%) psi and this was achieved for all valid

shots. Any deviations are noted and subsequently edited from the survey coverage.
2.3.10 GENERAL IN-WATER CONFIGURATION

Veritas models the towing set-up before any survey starts; this simulation is referred to as a
STARSIM and it was used to design the towing configuration for this survey. The model
calculates the expected forces on the in-water equipment, the expected inline offsets, the
total layback of the spread, the lengths of rope, the amount of streamer lead-in to be
deployed etc. all based on the current physical condition of the equipment in use. The
modelling greatly reduces the time spent testing and adjusting the towing configuration
during the mobilisation phase, with usually only minor adjustments to be made after

deployment.

Some time was spent tweaking the geometry of spread in the early days of the survey,
currents in the area turned out to have a big influence on the layout. Contradictory
observations were made depending on the sailing direction and the current forcing the

equipment to a certain direction. Adjustments were made throughout the survey period.

A measure of the performance of the spread is the average source array and streamer
separations. The average streamer separations at the front-end throughout the survey are
displayed in Figure 7. Note that these separations are variable, dependent on currents and
vessel crab (the angle between the line direction and the vessel heading). Note the change

apparent after sequence 69 when the towing configuration was fine-tuned to improve the
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streamer separations. Note also that the separations between streamers 4 and 5 were the
most susceptible to variations in the vessel speed through the water due to the differing

effects that the current dependent on the shooting direction.

The Trouser effect, a variable and often wider than nominal separation observed at the tail of
the spread between the inner cables, was observed frequently during the survey (Figure 8).
This effect can be detrimental to survey coverage as receiver positions migrate away from
the regular grid resulting in coverage gaps. A significant amount of data was retrieved to
attempt to isolate the cause of this effect; however, no single indicators were found. Mid to
far-mid tag lines were proposed for the inner streamers, but this was deemed operationally

unsafe to deploy.

Coverage was monitored throughout the survey using the 33% Rule technique defined in the
contract and no additional infill was required as a result of the Trouser effect even though the
problem was considered significant. Further investigations will need to be made to isolate

the key factors that cause this effect so that a mitigation measure can be designed.

‘ Streamer Separation - Front l

rod—

a3 103 1
Sequence Number
SRG_0720_V1_S002 SRG_0360_V1_S001 Diff Across Line <mean>

SRG_1800_V1_S005 SRG_1440_V1_S004 Diff Across Line <mean>

Figure 7: Average streamer separations on the near offset for each sail sequence
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Average Streamer Tail Separations

Separation (m)

Sequence

|—52A1 - §1A1 ——S3A1 - 52A1 S4A1 - S3A1 ——SBA1 - S4A1 S6A1 - S5A1 ——STA1 - S6A1 ——SBA1 - STA1 ‘

Figure 8: Average separations between the streamers at the tail of the spread (Trousering)

The source separations displayed consistent behaviour for the majority of the survey. The
average source separations throughout the survey are displayed in Figure 9; the average
separations between the arrays in each source are displayed in Figure 10.
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Figure 9: Average source separations per sail sequence
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Source Separation -Sub Arrays I
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G2R3 G2R2 Diff Across Line <mean>

Figure 10: Average inter array source separations per sail sequence
2.3.11 SHIPS EQUIPMENT

The compressors performed well throughout the survey period with very few occasions of
lower than usual pressures, with only one occasion where the air pressure dropped below

specification.

The M/V Pacific Sword was delayed leaving Portland, Victoria on the 11" May due to issues

with the engine exhaust system.
24 PRODUCTION SUMMARY
2.4.1 LINE DIRECTION AND SEAMS

The Greater Bream 3D survey consisted of 98 sail lines (incl. three 2D well-tie lines) with an
average of 18.07 full-fold sail km per line. The preplot lines were separated by 300 metres;
each sail-line results in 16 CMP lines (or tracks) giving a total of 1520 CMP lines spaced
18.75 metres apart. The final swaths and the preplot sail line numbers for the survey were
(Figure 4):

e Swath 1: Lines 1008 — 1296  Direction 190.5°
e Swath 2: Lines 1312 — 1712  Direction 010.5°
e Swath 3: Lines 1728 — 2192  Direction 190.5°
e Swath 4: Lines 2208 — 2512  Direction 010.5°
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Within the survey area, the sail lines were numbered from 1008 in the east, and
incrementing by a value of 16 until 2512 in the west. Consequently, the CMP lines were
numbered from 1001 to 2520.

A full listing of sail line coordinates is included in the original P1/90 format in the Document
Archive section of the CD-ROM.

2.4.2 LINE COMPLETION AND NOMENCLATURE

Of the 98 pre-plot lines in the survey (incl. well-tie), 5 lines were incomplete after the first
attempt at acquisition and a further 5 were DNP (Do Not Process). All line portions that were
initially marked incomplete or DNP were completed during later vessel passes. Smaller
duration problems, covering only a limited range of shot points (less than 8 subsequent),
were edited out of the survey coverage where appropriate but not re-acquired. Line naming
for the 3D lines used the following naming convention (except in the P1/90 processed

navigation data):

PPPP-LLLLTN-SSS (including hyphens), where:

PPPP: was the survey prefix (GO6A).
LLLL: was the numerical sail line number.
TN: was the line type (P for Prime and F for Infill) followed by incremental

attempt number, starting at 1 for each line type attempt.
SSS: was the three-digit sequence number.
Line naming of the 2D lines was similar to above with the exception that the line number was

a 3 digit number (LLL) and the type and attempt number (TN) was left out.

Progressive infill lines are acquired when the pre-planned prime sail line drifts too far off the
grid due to butting up to previously acquired prime lines; this is usually caused by currents in
the area. A progressive infill line is inserted to bring the planned prime sail line back onto the
grid. Due to mismatching feather angles, a high number (44) of progressive infill lines were
required on this survey, 5 of which were on the seams where the acquisition direction

changes or on the survey edges.
Infill lines are acquired in areas of insufficient coverage after completed prime lines.

Each line, whether primary or infill, was given a sequence number for identification. This

includes lines that were abandoned for technical reasons.

The completed survey required 198 line sequences, including the 2D well-tie lines; 17 lines

were classified as DNP (Do Not Process).
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2.4.3 COVERAGE AND INFILL

The Spectra RobTrack interface permits the navigators to steer the vessel remotely from the
instrument room with the visual assistance of the BDN (binning display node) for improved

CMP coverage.

Steering is controlled directly by the navigators; the acquisition plan is made in conjunction
with the onboard client representatives. At all stages of the survey, the client representatives

are shown the coverage and asked for their guidance as to exact requirements.

For offline binning, Veritas uses Concept Systems’ Reflex (v1.9.4 in use at time of the
survey). The software is fully integrated with the Spectra (online) navigation software.
Following each line completion, the raw navigation data are processed and imported into the
offline binner. At this stage, edits for streamer depth, bad channels, bad shots and anything
else outside the contract specifications are applied. The processed coverage data are then

available to be used in the online navigation software.

Due to strong and variable currents in the prospect area and resulting high and variable

feathering angles of the streamers, certain areas displayed low coverage.

For the Greater Bream survey, the streamer offsets were divided into 4 offset zones. Two
grids were used for coverage assessment: a static grid without bin expansion to assess the
as-acquired coverage, and a flexed grid, which was used to determine coverage deficient
areas. In general, the vessel was steered so that full-fold coverage was achieved in zone 2

(the ‘mid-near’ offset zone) as per contract specification.

The zones had varying coverage requirements. Table 3 shows the offset zones that were in

use during acquisition and the minimum requirements for bin fold coverage.

Actual Max Zone Required
Description offset 8 Min Hits
Fold ID percentage

range
Zone 1 150-1275 15 1 90 14 (13.5)
Zone 2 1275-2400 15 2 80 12 (12.0)
Zone 3 2400-3515 15 3 70 11 (10.5)
Zone 4 3515-4650 15 4 60 9 (9.0)

All 150-4650 60 All 80 48

Table 3: Contractual fold requirement per offset and all offsets (acquisition parameters)

The flexing parameters used for the offline binning, used for infill allocation, are displayed in
Table 4
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Flex
Far

Flex
Near

Actual offset
range

Bin Size Near

Description

Bin Size Far

Zone 1 150-1275 100 % | 125 % 18.75x37.5m 18.75x 23.4375 m
Zone 2 1275-2400 | 125% | 150 % | 18.75x 23.4375m | 18.75x46.875 m
Zone 3 2400-3525 | 150% | 175 % | 18.75x46.875m | 18.75 x 51.5625 m
Zone 4 3525-4650 | 175% | 200 % | 18.75x51.5625 m | 18.75x56.25 m
All 150-4650 100 % | 200 % 18.75x37.5m 18.75x56.25 m

Table 4: Bin-flex parameters and requirements for infill allocation

Infill decisions were made by the onboard client representative based on fixed and flexed
coverage plots. At survey completion, 54% of primary CMP kilometre coverage had infill data
acquired in order to achieve the contractual fold obligations. It should be noted that infill is
expressed in terms of sail line kilometres and not the actual area of degraded coverage
since it takes the same effort to fill a single CMP line hole as it does for the equivalent 16
CMP line hole.

The final percentages of bins within requirement and the average fold for all offsets per zone
are displayed in Table 5. These values are inside the full-fold area and the percentage ‘in
spec’ is defined as the percentage of bins achieving more than the required percentage for

that particular offset range.

Static After bin expansion

Offset Percentage | Average Percentage Average
Zone in spec fold in spec fold
1 95.5 14.4 98.0 14.8
2 95.1 14.4 99.2 14.9
3 94.6 14.1 99.0 14.9
4 91.9 12.8 97.8 13.8
All 94.5 56.1 97.9 59.9

Table 5: Final coverage in terms of percentage of bins with required coverage and average fold

A series of fold coverage plots of the final static and flexed coverage in high-resolution PDF

format is included in the Supporting Documents section of the CD-ROM.
2.4.4 PRODUCTION RATE

Total data production for the survey is shown in Table 6. Production totals include the 2D

well tie-lines charged at full 16 CMP-Kms rates.
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% Relative to pre-

Total Planned Acquired CMP km survey planned
Prime 31974.6 33529.8 104.86%
Infill 7993.65 (25%) | 18147.9 (56.76%) 227.03%
Reshoot 0 124.5 0.39%
Total 38342.52 51802.2 135.10%

Table 6: Total data production (in CMP kilometres)

The same information in terms of full-fold square kilometres is displayed in Table 7.

Total Péznl?:]d Acquired FF sq km o/gllj{s:;i\ﬁ;r?n%rde'
Prime 533.3737 564.848 105.90%
Infill 133.34 (25%) | 305.426 (57.26%) 229.06%
Reshoot 0 1.6594 0.31%
Total 666.717 871.934 130.78%

Table 7: Total data production (in full fold square kilometres)

Production totals exceeded 100% primarily due to the fact that lines on the west end of the

prospect were extended from the preplots end-point to bring coverage to the full-fold

boundary. This was necessary due to the high angle in the project geometry on that end of

the prospect (see Figure 4).

The day-to-day production is displayed in Figure 11. Maximum production was achieved on

17™ June 2006 when 1675.5 CMP kilometres were acquired. Average production over the

57-day on site survey period was 908.8 CMP-kms per day.
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Vessel Project Summary : Daily Production
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Figure 11: Daily production and survey progress in CMP kilometres
2.45 VESSEL SPEED

During production, the maximum speed through the water is set at 5.0 knots maximum while
the vessel was sailing a straight line and 4.1 knots while in a turn. These limitations are due
to the stresses on the trailing gear increasing exponentially with the speed through the
water. In addition, more stress is induced whilst turning. However, a minimum water speed
of 3.5 knots is needed in order to keep the streamers stable at the desired depths and
equipment — such as streamer and source lead-ins — from sagging too much and increasing

the overall drag of the trailing gear.

The vessels bottom speed whilst recording on-line is governed by the shot point interval
(18.75 m), recording time (6144 ms) and the recording system overhead per shot (approx.
1.1 seconds although the manufacturer recommends at least 1.3 seconds). For this survey,
this meant that the vessels bottom speed had to be kept below 5.1 knots in order to avoid

missing shot points.

Vessel speeds during the survey are not constant; weather, sea state, currents, traffic in the
area and other operational constraints dictate the vessel speed at any given time. An

example of an operational constraint is a supply vessel coming alongside or fishing gear or
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other detritus entangled somewhere in the spread and increasing drag and stresses on the

survey equipment.

Figure 12 displays the water and bottom speed per sail sequence as well as the survey
average. An average bottom speed of 4.41 knots during acquisition was achieved over the
duration of the survey.
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Figure 12: Vessel speed during survey

2.4.6 TIME-USE SUMMARY

Time spent on Veritas marine seismic surveys is desighated according to seven primary
time-usage categories (Table 8) each of which is further broken down to provide more
detailed time-use.
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Main Category Description

Mob/Demob

Time spent mobilising and demobilising from the survey including
the deployment and retrieval of the gear.

Service Time

Time spent in transit, testing, maintenance, logistics, reconfiguration
and medical evacuation.

Recording Time shooting and recording prime, infill, and /or undershoot
coverage.
Line Change Time spent sailing from line to line, between prime, infill and /or

undershoot lines.

Technical downtime

Time repairing onboard geophysical, navigational and seismic or
ships equipment, excluding routine maintenance.

Ship downtime

Time spent repairing vessel owned equipment such as
compressors, generators and propulsion specific items.

Regional downtime

Downtime due to environmental conditions, obstructions, industry
activity, fishing vessels, wildlife, other traffic, and other seismic
activity (including time-sharing), plus time spent changing areas,
scouting, and extended line changes. It includes time spent
repairing equipment failure due to weather.

The accounting for this survey started on 22" April 2006 at 00:00 hours at which time the

vessel was alongside in the port of Freemantle. At 08:00 22" April 2006 the vessel departed

Table 8: Main time-use categories and description

Freemantle port for the Greater Bream 3D survey area.

Time accounting ended at 24:00 on 13" July 2006.

Figure 13 illustrates the time use for the project (cumulative and individual vessel). The
elapsed time on this survey amounted to 3128.1 hours, equivalent to 130.34 vessel days?
(details of time-use can be seen in Table 9). Of this total, 425.22 hours were spent recording
data (prime, infill and undershoot) and 489.75 hours were spent line changing. This does not
include extended line changes, which are accounted for in the Regional Downtime category.

Collectively, time spent recording and line changing equates to 29.3% the total time spent on

the survey. The remaining 70.7% is described as follows:

% Total timing is expressed here in terms of vessel days as each vessel generates 24 hours of time

per day while on contract. Total survey duration is actually 1992 hours or 83 days.
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Primary Time-Use for Total Project
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Figure 13: Time-use according to category
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MOBILISATION/DEMOBILISATION TIME 1482.8 HRS (47.4%)
Mobilisation time for the SR/V Veritas Viking Il includes the travel time (159 hours) from the
port of Freemantle to the Greater Bream 3D prospect, and all time for the deployment of the

trailing gear upon up to the first accepted line on 11" May.

Mobilisation time for the M/V Pacific Sword included travel time from Singapore to Portland,

Victoria and further travel time to the project ending on the 12" May.

Demobilisation time for the SR/V Veritas Viking Il covers the time from the last shot point,
the recovery of the trailing gear (23 hours), and transit (171 hours) to the port of Fremantle

(incl. the time in port) until midnight on July 13",

Demobilisation time for the M/V Pacific Sword included a short retrieval of the guns on the
30™ May, customs clearance out of Australia and then travel time to Indonesia eventually

concluding on the 11™ June.

SERVICE DOWNTIME 73.65 HOURS (2.35%)

Approx. 12.8 hours was accrued for extended line changes in order to facilitate re-supply
operations and 7.7 hours for extended line changes to allow safe helicopter landings. A
further 53.2 hours were accrued by the M/V Pacific Sword while waiting for the SR/V Veritas

Viking Il to complete the delineation of the platforms prior to starting the undershoot.

TECHNICAL DOWNTIME 172.7 HOURS (5.5%)
A total of 95.7 hours technical downtime was incurred during the project for the SR/V Veritas

Viking Il and the remaining 77 hours were allocated to the M/V Pacific Sword?.

By far, the largest source of technical downtime was related to the source array on the M/V
Pacific Sword. A total of 66.2 hours was allocated for failed guns and airlines. Additionally,
sequences 32 and 33 were flagged as DNP due to poor sub-array separations and

accounted for 18.1 hours.

24.3 hours were accrued by the SR/V Veritas Viking Il, through a combination of out of spec

source arrays, the loss of a source float and an air-leak.

There were 22 hours of handling related downtime onboard the SR/V Veritas Viking Il, with
20 hours spent increasing the tether rope lengths to the vanes to combat the outer streamer

depth instabilities caused by vane-wash. The remaining time was associated with a hydraulic

% It should be noted that both vessels logged Technical downtime simultaneously even though errors

typically only occurred on one vessel for any given instance.
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problem on streamer reel 5, and an extended line change to allow the workboat to return to

the vessel before sunset.

There were 26.7 hours of technical downtime for navigational issues attributable to the M/V

Pacific Sword for a loss of rGPS data to the centre sub-array.

There were 11.5 hours on the SR/V Veritas Viking Il related to navigation systems, with 7.9
hours caused by DigiCOURSE Multiplex Unit lockups and a further 3.6 hours lost to acoustic

problems.

3.7 hours were charged to compressors on the SR/V Veritas Viking Il when a portion of

sequence 5 had to be reacquired due to low air-pressure.

SHIP DOWNTIME 3.83 HOURS (0.12%)
The M/V Pacific Sword was delayed leaving Portland, Victoria on the 11™ May due to issues

with the engine exhaust system.

REGIONAL DOWNTIME 483.9 HOURS (15.47%)
The biggest contributor in this category was weather standby time with 465.2 hours lost
when the vessels were unable to acquire data in adverse sea conditions, and a further 5

hours was added when Extended Line Changes were required due to the sea conditions.

Extended line change time due to survey layout, and obstructions (the Barracuda platform)

contributed 3.4 hours.

Fishing vessel activity required 5.6 hours of Extended Line Change in avoidance measures.
A total of 15 hours was incurred during the two vessel undershoot operation, 9.5 hours in
maintaining the tidal cycle, and 5 hours when it was necessary to break off a close pass of

Bream B due to an excessive feather angle.

A cetacean sighting on July 1% accounted for 3.5 hours of regional downtime on the SR/V
Veritas Viking Il and an additional 1.3 hours was observed on the M/V Pacific Sword when
she had to standby the technical for poor visibility related to the marine mammal observation

measures.
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TIME-USE TOTAL VIKING Il | SWORD TOTAL % OF % OF % OF
CATEGORIES HOURS HOURS HOURS DAYS PROJECT| SURVEY PROD
Mob/Demob 1482.83 672.90 809.93 61.78 47.40% 0.00% 0.00%
Service Time 73.65 17.23 56.42 3.07 2.35% 4.48% 0.00%
425.22 404.33 20.88 17.72 13.59% 25.85% 39.09%
489.75 450.38 39.37 20.41 15.66% 29.77% 45.03%
168.90 95.73 73.17 7.04 5.40% 10.27% 15.53%
Ship Downtime 3.83 0.00 3.83 0.16 0.12% 0.23% 0.35%
Regional Downtime 483.90 351.42 132.48 20.16 15.47% 29.41% 0.00%
Mobilization 1240.67 478.35 762.32 51.69 39.66% 0.00% 0.00%
Demobilization 242.17 194.55 47.62 10.09 7.74% 0.00% 0.00%
Logistics 73.65 17.23 56.42 3.07 2.35% 4.48% 0.00%
Maintenance 0.00 0.00 0.00 0.00 0.00% 0.00% 0.00%
Testing 0.00 0.00 0.00 0.00 0.00% 0.00% 0.00%
Medivac 0.00 0.00 0.00 0.00 0.00% 0.00% 0.00%
Record Prime 244.27 244.27 0.00 10.18 7.81% 14.85% 22.46%
Record Infill 139.18 139.18 0.00 5.80 4.45% 8.46% 12.80%
Record Undershoot Prime 41.77 20.88 20.88 1.74 1.34% 2.54% 3.84%
Record Undershoot Infill 0.00 0.00 0.00 0.00 0.00% 0.00% 0.00%
Line Change Prime 249.98 249.98 0.00 10.42 7.99% 15.19% 22.98%
Line Change Infill 155.53 155.53 0.00 6.48 4.97% 9.45% 14.30%
Line Change Undershoot Prime 84.23 44 .87 39.37 3.51 2.69% 5.12% 7.74%
Line Change Undershoot Infill 0.00 0.00 0.00 0.00 0.00% 0.00% 0.00%
Environmental 465.20 334.00 131.20 19.38 14.87% 28.28% 0.00%
Repair of Damage 0.00 0.00 0.00 0.00 0.00% 0.00% 0.00%
Extended Line Change 4.97 4.97 0.00 0.21 0.16% 0.30% 0.00%
Fishing 5.58 5.58 0.00 0.23 0.18% 0.34% 0.00%
Obstructions 3.42 3.42 0.00 0.14 0.11% 0.21% 0.00%
Traffic 0.00 0.00 0.00 0.00 0.00% 0.00% 0.00%
Time-share 0.00 0.00 0.00 0.00 0.00% 0.00% 0.00%
Wildlife 4.73 3.45 1.28 0.20 0.15% 0.29% 0.00%
Scouting 0.00 0.00 0.00 0.00 0.00% 0.00% 0.00%
Extraordinary Events 0.00 0.00 0.00 0.00 0.00% 0.00% 0.00%
Cable 0.00 0.00 0.00 0.00 0.00% 0.00% 0.00%
Source 108.67 51.72 56.95 4.53 3.47% 6.60% 9.99%
Handling Systems 21.93 21.93 0.00 0.91 0.70% 1.33% 2.02%
Navigation 38.30 22.08 16.22 1.60 1.22% 2.33% 3.52%
Recording Instruments 0.00 0.00 0.00 0.00 0.00% 0.00% 0.00%
Ship 3.83 0.00 3.83 0.16 0.12% 0.23% 0.35%
GRAND TOTALS : 3128.08 1992.00 1136.08 130.34| 100.00%] 100.00%| 100.00%
DAYS : 130.3368 83.0000 47.3368 130.34 130.34 68.55 65.48

Table 9: Time-use analysis

2.4.7 LINE CHANGE ANALYSIS

In order to optimise acquisition and minimise time spent on line changes, Veritas uses
Engenius Software’s SurvOpt. The software suggests optimum paths through the remaining

lines and gives accurate timing estimates based on current survey parameters.

Planning prior to the survey — using a bottom speed of 4.1 knots in turns and 4.5 knots on
straights, 6750 m run-in and 3200 m turn radius — in order to determine the optimum
acquisition path resulted in an expected line change time average of 2:44 hours. The total

time to complete the survey was expected to be 34 days and 18 hours from first to last shot
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point, including 60% downtime due to technical issues (10%), some weather (25%) and infill

acquisition (25%).

The line change time after each sequence is displayed in Figure 14. At survey completion,
the average line change time for all regular (i.e. prime data) line changes (the maximum for
this statistic was set to 3.5 hours to filter out periods of downtime and other anomalously
long line changes) over the survey period was 2 hours 37 minutes. The initial completion
estimate turned out to be 61% accurate due to the higher than anticipated infill requirement
caused by a requirement to steer all zones whilst encountering feather angle mismatches
caused by a shooting pattern that did not match the tidal cycle. The total time between first

and last shot point was 56 days 13 hours.

Contractually, line change times were set at a nominal value of 2:45 hours. Any time spent
on a line change in excess of this value is charged as Regional downtime (weather, sea
state or currents). Total line change time for prime lines (not including undershoot) at survey
completion amounted to 250 hours for 98 lines, an average of 2:33, well within the nominal
line change time. During the survey, the vessel speed was decreased from the planned

speed to 4.2 knots to minimise front-end noise.

I Prime N | ine Change
[ Infill Line Change Analysis Average LG
B DNP (Do Net Process) Veritas Viking 2 - Greater Bream 3D o InSpecLC

Time (hrs) In Spec Average LC

Sequence Number

Figure 14: Line-change time per sail sequence

An illustration of the line change paths used during the survey is displayed in Figure 15.
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Figure 15: An indication of the line change paths during the survey
2.5 HEALTH, SAFETY AND ENVIRONMENTAL
2.5.1 EXPOSURE HOURS

During the Greater Bream 3D MSS, from 22™ April to 13" July 2006, 155184 exposure
hours were incurred, given that 24 hours exposure was attributed to each person onboard
the main, support and undershoot vessel for one day. The undershoot vessel — Pacific
Sword — is included from 25" April to 11™ June 2006.

Vessel Veritas Contractor 3" Party | Client
Veritas Viking Il 56376 37032 18072 7320 118800
Pacific Sword 19008 16128 1248 0 36384
Combined 75384 53160 19320 7320 155184

Table 10: Exposure hours
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2.5.2 SAFETY ACTION POINTS

The vessel maintains an Action Point register of items to improve safety onboard. As a result

of independent, self- and cross-audits, hazard reporting by crewmembers performed before
and during the survey period and general suggestions or issues, 4 safety Action Points were

created during this survey; 3 Action Points were closed. At the end of the survey, 1 Action

Point remained open.

The Pacific Sword created 7 Action Points during the course of the survey, 4 were closed

and 3 remained open at the end.

2.5.3 SAFETY EVENTS

The number of audits, drills etc are listed in Table 11.

Frequency | Frequency

Category Event (Pac Sword) | (Viking 2)

Audits / Inspections |Cross Audit 6 18
Management Audit 0 0
Inspection / Department Audit 14 18
3rd Party Audit (arranged by Client or Veritas) 0 1
VIMS System Audit 0 0

Drills Abandon Ship Drill 4 6
Fire Drill 2 6
Man Overboard Drill 0 2
Oil Recovery Drill 0 3

Meetings Toolbox Meetings 112 933
Safety Meeting 2 5
Committee Meeting 4

Transportation Boat-to-Boat Transfers 19
Helicopter Landings 0 22
Port Calls 2 1
Small Boat Launch 0 31

Environmental Environmental Concerns 0
Oil Spills 0

Other Events Safety Induction Briefings 8 32
Stepback 0 4
Incident Investigations 6
Job Safety Analysis 0 9

To continuously improve the safety onboard, Veritas has several programs in place that work

on different levels, for instance:

Table 11: Safety events
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StepBack — a simple yet effective concept that encourages individuals to, physically if
needed, ‘take a step back’ and think about the task they are about to undertake and possible

consequences of their actions.

Toolbox Meetings — a meeting for everyone involved in a task held immediately prior to the
task. During the meetings, the task is outlined, hazards identified and mitigated, and when a
consensus is reached that the task can be performed safely, with clear and defined roles for

each person involved, the task is performed.

Awareness Improvement (AIM) — an individual performing a task is observed by another
individual who then gives feedback on how the working individual handled the task. Ideally,
this should be a combination of positive and negative comments. The idea is to emphasize
safe actions already done by the individual and at the same time make both the observing

and observed persons aware of alternatives for making the task safer.
2.5.4 INCIDENT REPORTING

All Hazard and Incidents are recorded in the Veritas Integrity Management System (VIMS).
For this survey, the types and party involved in incident reporting are listed in Table 12
(Veritas Viking Il) and Table 13 (Pacific Sword).

Veritas Contractor ‘ 3rd Party Client Total
Injury—Fatality 0 0 0 0 0
Injury--Lost Time 0 0 0 0 0
Injury--Restricted Work 0 0 0 0 0
Injury--Medical Treatment 0 0 0 0 0
Injury--First Aid 3 1 0 0 4
Environmental 0 0 0 0 0
Hazard 89 0 0 0 89
Near Miss 4 0 0 0 4
Not Work Related 6 0 0 0 6
Occupational lliness 0 0 0 0 0
Equipment Loss/Damage 2 0 0 0 2

Table 12: Incident Reporting for the Veritas Viking Il
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Veritas Contractor | 3rd Party Client Total

Injury—Fatality 0 0 0 0 0

Injury--Lost Time 0 0 0 0 0

Injury--Restricted Work 0 0 0 0 0

Injury--Medical Treatment 0 0 0 0 0

Injury--First Aid 0 3 0 0 3

Environmental 0 0 0 0 0

Hazard 13 0 0 0 13

Near Miss 0 0 0 0 0

Not Work Related 12 0 0 0 12

Occupational lliness 0 0 0 0 0
Equipment Loss/Damage 0 0 0

Table 13: Incident Reporting for the Pacific Sword

2.5.5 INCIDENT STATISTICS

SR/V Veritas Viking 1l long-term incident statistics at the end of the survey (as of 13™ July
2006) are listed in Table 14 (Viking 2) and Table 14 (Pacific Sword).

12-JAN-01 LTIR at 200K 0 TRCF at 200K 0.727
Date of last LTI (YTD) (YTD)
Days since last 2007 LTIR at 1000K 0 TRCF at 1000K 3.633
LTI (YTD) (YTD)
Man days since 116768 LTIR at 200K 0.115 TRCF at 200K 1.038
last LTI (95 - YTD) (95 - YTD)
Man hours since 2802432 LTIR at 1000K 0577 TRCF at 1000K 5.189
last LTI (95 - YTD) (95 - YTD)

Table 14: SR/V Veritas Viking Il long-term incident statistics

12-MAR-05 LTIR at 200K 0 TRCF at 200K 5615
Date of last LTI (YTD) (YTD)
Days since last 456 LTIR at 1000K 0 TRCF at 1000K| 28077
LTI (YTD) (YTD)
Man days since 1484 LTIR at 200K 1.97 TRCF at 200K 8.372
last LTI (95 - YTD) (95 - YTD)
Man hours since 35616 LTIR at 1000K 9.85 TRCF at 1000K 41.861
last LTI (95 - YTD) (95 - YTD)

Table 15: M/V Pacific Sword long-term incident statistics
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2.5.6 MARINE MAMMAL ISSUES

In response to concerns regarding the potential impact of geophysical operations on marine
mammals, Veritas DGC follows the seismic survey mitigation measures as set out by the
Australian Environmental Agency in an attempt to minimize any effects on marine mammals.
These procedures were instituted on arrival in Australian waters in January 2004, and have

been implemented since that date. The procedure that is followed is:

e A visual check for marine mammal activity is maintained by a trained crewmember
for at least 90 minutes before firing any source, for 20 minutes during a ‘soft-start’,
and 10 minutes in every hour for the duration that they were firing. This includes data

acquisition and source testing.

e When bringing the source array online, the soft-start method is used. The ‘soft-start’
method is a process whereby the seismic energy array is brought online
progressively over a twenty-minute period, starting with the smallest volume sources
and bringing the individual elements online one at a time until the whole array is
cycling.

e During periods of darkness, night vision scopes are used to scout marine mammals.

o During line changes or extended periods where the full-array is not being fired, a
single source is fired every 90 seconds to help warn off marine mammals. The 10-

minute per hour watch remains in effect during this time.

Logs are kept of observer effort, mammal sightings and source use. In addition, a dedicated

marine mammal observer was on the vessel for the duration of the survey.
2.6 HYDROGRAPHICAL DATA

Salinity and temperature profiles are gathered using an AML STD-12 Plus CTD probe, serial
#719, capable of 50m depths. The SmartTalk AML Total System software is used to
download the data; the Chen & Millero method is then used to calculate the speed of sound

through the water.

Data and location information are included in the Supporting Documents section of the CD-
ROM. Data from the Temperature and Salinity (TS) Dips are used to verify the water speed
as continuously measured while recording data. A TS Dip was required once a week,
however, this was not always possible due to inclement weather conditions. Eight TS Dip
measurements were taken during the survey. An overview of the various measurements is

displayed in Figure 16; note the general trend of a steady gradual increase in temperature
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(and corresponding increase in velocity) through the survey period, punctuated by drops in

temperature noticeable in dips conducted shortly after cyclone activity.

TS Dip - Speed of Sound in Seawater (°C) TS Dip - Water Temperature (°C)
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Figure 16: Results of near-surface TS measurements
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3 ACQUISITION QUALITY CONTROL

The quality of the acquired seismic and navigation data are continuously monitored, during
acquisition (‘online’) and afterwards (‘offline’). Online, the observers visually monitor each
shot for irregularities in addition to RMS noise levels. Meanwhile, the navigators continuously
steer the vessel for maximum coverage and monitor the performance of all navigational aids.

Onboard data processing and the navigation analyst perform the offline quality control.
3.1 ONLINE QUALITY CONTROL OF SEISMIC DATA
3.1.1 ONLINE MONITORING

For online acquisition monitoring and Quality Control, Veritas DGC uses Software Sciences
SeisNet™ suite of software. The SeisNet software runs on two conventional PCs running
Windows 2000 Professional with 18" dual-screen colour monitors. Additionally, ProFocus’
Argus software running on Silicon Graphics hardware is used to capture the raw data
coming off the recording instrument before outputting it to 3590 data cartridges ensuring high

guality data recording. Bad tapes are rejected; data are recorded to known good tapes.

The online display continuously displays recorded data from two streamers (it cycles through
all streamers and all channels) and an RMS noise value for each channel. All shots are

displayed without a frequency filter and no scaling is applied. An example screen is

displayed in Figure 17.

Figure 17: Online monitoring example
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3.1.2 ONLINE NOISE ANALYSIS

The monitoring process during the acquisition of a seismic line included the calculation and
graphical display of the ambient noise (RMS). The displays updated in real time as the line
progressed and showed a channel-by-channel average noise overview - used to monitor for
bad or noisy channels and to ensure that the response of each recorded channel is within 3
dB of the adjacent channel. Additionally, a shot-by-shot overview of the signal strength was
calculated. Signal RMS values were calculated in a horizontal window across each shot

record, a constant window from 2 to 4 seconds was chosen for this.

The ambient noise levels were calculated over a window from 5500 to 6000 ms for each
shot. Finally, a signal to noise level calculated from these two values was displayed. The

input to these calculations was unfiltered although the contractual noise specifications are

based on applying a 5 Hz low cut filter. A sample display is shown in Figure 18.
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Figure 18: Online noise monitoring example
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3.2 ONLINE QUALITY CONTROL OF NAVIGATION DATA

A record of the raw navigation data is kept in the QC Node reports, which are generated for
each line and saved in PDF format. They can be found in Supporting Documents section of
the CD-ROM.

The QC Node reports contain a plethora of graphs displaying GPS statistics, gyro compass
comparisons, source and streamer separations, range and bearing to the tailbuoys and
source arrays, feather angles, acoustic ranges etc. In addition, the QC Node reports contain
all source and streamer depths, feather angles, velocity measurements, vessel speed,
streamer tensions, compressor pressures etc. All these data and graphs are also available in

real time throughout the line acquisition.
3.3 OFFLINE QC AND PROCESSING OF NAVIGATION DATA

In order to assure the integrity of the positioning of 3D surveys as near to real-time as
possible, navigation processing is performed onboard the vessel. Veritas uses the industry-
standard, interactive Sprint™ (version 3.1.20 in use during the survey) processing suite of
software. The onboard version of Sprint runs on an HP C360 workstation. An X Window user
interface is used to operate the software and the Openingres Intelligent DBMS database

system used for data management.

Raw navigation data in UKOOA P2/94 format were transferred from the real-time navigation
system (Spectra) at the completion of each line. The processing of each line was conducted
during the subsequent line change and acquisition of the next line, so that the processed
navigation data was delivered within 12 hours of line completion. Generally, final positioning

data was available on request prior to the start of the adjacent line.

A general description of the process flow for navigation processing is described here. Quality
control products are generated at each stage and enclosed in the Document Archive section
of the CD-ROM.

3.3.1 IMPORT

Raw observation data were imported from the raw P2/94 file into the processing database,
across the local network. Data Integrity checks were conducted on import and missing or

suspect data were reported during this process and the input data quality was assessed.
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3.3.2 PRE-PROCESSING

Prior to batch processing, interactive pre-processing was carried out to evaluate and, where
necessary, edit the raw data. Visual review of raw and filtered displays were used to
determine the amount and type of processing needed for each type of observation group. It
was also during this review that the determination was made whether an observation should
be disabled in the network calculation. This was typically done for loss of data or high
variations associated with signal interference. The processes applied to each observation fall
under three categories, that of gating, filtering, and interpolating. Overlay displays of raw
and filtered data were used to test the effects of different gating and filter settings for each

line prior to the processing of all observation data.

If sufficient noise was observed in a particular observation group, a gating pass was applied
to reject data that were outside the anticipated range of acceptable values. This was typically
calculated using a moving block or window of data, usually between 7 and 15 points. The
median was calculated over the block, spikes rejected, and the block moved forward one

point as the process was repeated.

After spikes in the data were flagged and rejected, a filter was applied to the observation. A
Fourier Transform — or frequency domain — filter was applied over different time intervals.
The amount of time over which the filter was applied was dependent on the noise level of the
observations. Less filtering was applied to dGPS data due to the lower noise level of the

data coming from the receivers.

Typical settings of gate thresholds, filter lengths, and interpolation lengths are shown in
Table 16.

The same methodology was used for each group of different observation types. Filter

lengths and gating parameters were adjusted to suit each type to optimise the amount of raw

observations used without over-filtering or removing valid data samples.

Observation Type ‘ ‘Gating threshold Filter length | Interpolation
DGPS latitude/longitude pairs None 25s 50 s

RGPS range/bearing pairs 5.0 m running median 75s 100 s
Acoustic cross-ranges 0.1 m running median 50 s 100 s
Acoustic in-line ranges 2.0 m running median 25s 150 s
;(r)(;pr)]?;ses along each 2.0 deg running median 125s 150 s

Table 16: Typical Filter lengths, gating thresholds and interpolation ranges
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Once an acceptable set of pre-processing parameters was determined, they were saved and
used to batch process subsequent data. Since the raw data were always maintained in the
database, changes were easily made to adapt to the changing condition of the data on a

line-by-line basis.
3.3.3 COMPASS CALIBRATION REPORT

At this stage, the Compass Calibration Report was produced. It is important that this was
carried out prior to the Network Adjust process, as the compass data are essential for initial
calculation of streamer shape, and as part of the SD calculation for derived observations.
The Polynomial Fit method was used with auto QC values set for maximum bias of 0.85 (1.2

if within 200m of front or tail of streamer), maximum SD of 0.7 and maximum DSD of 0.07
3.3.4 DGPS PROCESSING

The dGPS data were analysed as a rate of change (1% derivative) value to graphically
represent each receiver's noise level and movement. This analysis is the best means of
determining if a receiver should be disabled for a particular period. All dGPS data were

viewed in this fashion before it is used in the network for front-end position calculation.
3.3.5 NETWORK ADJUSTMENT

The pre-processed observations were run through a least-squares network adjustment
program providing the analyst with statistical views of the solution. In order for the network
statistics to be meaningful, the expected variance of each observation (a priori) was modified
from the raw P2/94 settings. Integrated navigation systems tend to set variance tolerances
much higher due to the risk of losing observations while acquiring survey information. Table

17 lists the SD settings used for the various observations groups in the processing database.
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Observation Description ‘ ‘ Assigned variance (SD)

dGPS latitude/longitude pairs 1.80 Metres
dGPS Ultra lat/long pairs 0.5 Metres
rGPS range (front & tailbuoys) 15 Metres
rGPS bearing(front buoys) 0.217 Degrees
rGPS bearing(tail buoys) 0.0185 Degrees
rGPS bearing(sources) 0.265 Metres
Acoustics cross-line ranges 0.6 (1-way) Metres
Acoustic in-line ranges 0.4 (1-way) Metres
Acoustics (hull and source rangers) | 0.9 (1-way) Metres
g:tcr)g:r):;s sensors along each 0.40 Degrees
Gyro 0.30 Degrees

Table 17: Sample SD settings used in navigation processing

The Network Adjustment process can be followed interactively on screen; it is illustrated in

Figure 19.

Figure 19: Network Adjust process screen display
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3.3.6 ANALYSE

Interactive, graphics-based quality analyses of both the raw and processed data sets were
carried out to evaluate the effects of the processing applied. Raw and processed data were
overlaid on the same plots for ease of comparison. Time series graphs of selected data
items and audit trail summary reports were generated for each line to verify the data quality
and to document all processing steps that have been applied to the data file.

3.3.7 SURVEY WIDE ANALYSIS TooL (SWAT)

The SWAT application was used for monitoring of statistics on a survey wide basis. It
enables early detection of anomalies through comparison of new with preceding sequences.
The SWAT module enables generation of time series plots for the whole survey, which could
then be used for data quality control. It draws its data from a database of statistics for each
line. The statistics are exported to the SWAT database on a line-by-line basis, using
ANALYSE configuration files as templates. Examples of these graphs were displayed in
Figure 20 (Network Unit Variance, high values tend to correspond with lines acquired with
higher than average movement of the streamers), Figure 21 (Degrees of Freedom and

Figure 22 (Streamer rotations).
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Figure 22: Streamer rotations

Note the change in streamer rotations between sequences 116 and 117, this is when the
vessel moved from acquiring phase 2 lines in the east of the survey, to acquiring phase 3
lines in the west of the survey. This same trend can be seen in the infill acquisition phase of

sequences 184-198.
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3.4 OFFLINE QUALITY CONTROL OF SEISMIC DATA

3.4.1 ONBOARD PROCESSING INTRODUCTION

The seismic data processing onboard the SR/V Veritas Viking Il uses the Veritas DGC in-
house developed SeismicTANGO and Vega software. The onboard processing machines
are connected to the vessel production network and to offices onshore via satellite data link.
The software packages used onboard are identical to the software used in Veritas’ onshore

processing centres around the world.

For this survey, the standard suite of quality control data processing services was produced
as well as some extra products. The main goals for the onboard processing for this survey

were to provide:

» Near real time quality assurance of acquired data
= Extensive noise analyses and quality control products for each line

= A 2D brute-stacked seismic section for each line available onshore in CGM

format.

= A near trace dataset for all streamers, in SEGY format, available onshore via

satellite transmission on completion of each line.
»= A near trace cube on the acquisition geometry for navigation quality control

»= Aninitial velocity field, on a 1km x 1km grid.

Selected Raw Shot gathers in SEGY format available onshore via satellite

transmission on completion each line.
In addition to the above, a full 3D quality control stack was generated onboard.

Full-screen images of the following QC products for all sequences/stages are included in the

Document Archive section of the CD-ROM.
3.4.2 HARDWARE OVERVIEW

The onboard processing system comprises four Appro 4U Quad Opteron MP (Linux) servers
(each 4x2.6 Ghz Opteron CPU/16GB RAM) with 2.9 TB of available disk space each and a
NAS (Network Attached Storage) with 1.5 TB RAID for data shipments (the disks are
changed when filled, sent to the onshore processing centre and replaced with a different

set).

Two HP N4000 workstations (each 8x550 MHz CPU/16 GB RAM) are in use for data

input/output and one HP C360 workstation is in use as a plot server.
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Peripheral devices attached to the HP N4000 workstations include 2 x RAID disk arrays
totalling 6.3 TB of available disk space, 6 x 3590 tape drives, 2 x Exabyte drives, 2 x DAT
drives, 2 x DVD drives, an Oyo 24" thermal plotter, networked laser printers and CD/DVD
writers. The N-class workstations, RAID arrays, Linux clusters and NAS are connected over
an optical fibre Gigabit network.

The system is networked to three conventional PCs running Windows 2000 Professional

with 21" dual-screen monitors.
3.4.3 QUALITY CONTROL AND PROCESSING FLOW

The flowchart in Figure 23 outlines the onboard quality control and processing flow.

Subsequent paragraphs describe the items in the flow.
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Figure 23: Greater Bream 3D MSS quality control and data processing flow
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3.4.4 VERIFICATION OF RECORDED DATA

On the Veritas Viking Il, raw seismic data are recorded to disk using the Argus system. Two
copies were then made to tape. For each line, tapes from both sets were read by a 3590
drive different from the recording drive in order to ensure the integrity of the recording. Data
read from the tapes were stored on local disk and input into the 3D production processing

flow.

3.4.5 START OF LINE NOISE (SOL) ANALYSIS

For every acquired line, 12 noise files are recorded (no source firing) prior to the first
production shot point. These records are analysed as soon as possible and give a good
indication of the expected noise levels on the following line although they are usually taken
some time before the actual start of the line on the run-in to the line. Figure 24 is an example
of a SOL noise analysis graph for just one streamer. Note the visible peaks at regular
intervals, these coincide with streamer depth controllers and are contractually allowed to

have a higher noise value.

Streamer 4 SOL noise 2160P1-170
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Figure 24: Example SOL noise analysis for streamer 4, line GO6A-2160P1-170

Average values for each streamer are collected throughout the survey in order to track, for
instance, marine growth on the streamers and ensure that the acquisition is performed within
the noise specifications as set out in the contract. In all cases, data are processed through a
5(18) Hz (dB/oct) low cut filter.
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Note that the SOL noise data is only valid at the start of a line. The noise data could have
been recorded near a rig or vessel resulting in anomalously high and false values for the

ambient noise levels on a line.

3.4.6 OFFLINE NOISE ANALYSIS

In addition to the online noise monitoring using the SeisNet system and Start-Of-Line noise
analysis, similar analyses are performed after line completion using data from all shots on
the line. Average RMS calculations and auto-correlations are performed over several
different windows on each recorded shot (these windows are displayed on a shot-record in
Figure 25). The resulting statistics are then displayed in various graphs and included in the

accompanying digital archive.
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Figure 25: RMS measurement windows displayed on raw shot and after LMO correction

All input data for these analyses have been filtered through a 5(18) Hz (dB/oct) low cut filter
in order to be able to directly link the values to the maximum allowable noise specifications

as outlined in the contract.

An example for a single streamer is displayed in Figure 26. Also indicated in the graph is the
lowest RMS value flagged for a particular channel, this helps tracking fundamentally noisier
areas on lines acquired in marginal conditions. Another statistic is displayed in Figure 27, the
standard deviation in noise levels per channel helps to flag channels, which are consistently
noisier than their adjacent channels, the majority of the spikes fall on locations which have

devices attached (depth controllers and acoustic pods).

50



Veritas Geophysical Final Operations Report Esso Australia Pty. Ltd.
Project number 20323 2006 Greater Bream 3D

The data for these analyses is very dependent on the location in the survey. For deeper
areas in the prospect, the ambient noise window contains energy for the multiple reflections

from the previous shot and this will skew the ambient noise statistics.

Figure 28 displays the (smoothed) ambient noise values per channel, per streamer in order

to verify that the noise characteristics are similar for all streamers.
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Figure 26: Ambient noise levels per channel, example from line GO6A-1424P1-086
Streamer 1 ambient noise standard deviation 1424P1-086
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Figure 27: Standard deviation in noise levels per channel, example from line GO6A-1424P1-086
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Figure 28: Ambient noise levels per channel, per streamer for sail line GO6A-1424P1-086

The ambient noise data are also displayed for each channel in every shot record in attribute

map format; an example is displayed in Figure 29. Noisy channels will show up as bright
coloured vertical lines.

The ambient noise level averaged per shot over a sail line, excluding the nearest channels
from each streamer, is displayed in Figure 30. The signal-to-noise ratio was calculated using
the ambient noise window RMS values and the RMS values from the ‘Signal RMS window’
as indicated in Figure 25.
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Figure 29: Example ambient RMS Amplitude analysis for line GO6A-2128P1-162 (B display).
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Even though the ‘Signal RMS’ window is not necessarily the geological target, if kept
consisted throughout the survey, meaningful conclusions can be drawn based on these as to

the general quality of an acquired line.

Figure 31 and Figure 32 and display this information per streamer (data are smoothed in
order to see differences). As no single streamer stands out significantly, either in ambient
noise levels or in signal-to-noise ratio, it is safe to assume that all streamers behave similar

in similar conditions and have similar noise characteristics.
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Figure 30: Average ambient noise and signal-to-noise ratio example for line GO6A-1472P1-008
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Figure 31: Average ambient noise per streamer per shot for line GO6A-1120P1-089
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Figure 32: Average signal-to-noise ratio per streamer per shot for line GO6A-1120P1-089
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On lines acquired in increased sea states, differences between streamers may become
visible because of slightly different ballasting and different behaviours of the depth

controllers attached to the streamers.

Figure 33 displays the signal-to-noise and ambient noise levels per acquired sequence. As a
rule of thumb, an average of over 4 microbars would normally indicate that the line (e.g. sall
line GO6A-2048P1-144 — 5.24 microbars) was noisy and was subject to review by the

onboard QCs utilising the full suite of data quality control products.

Figure 34 displays the SOL ambient noise levels per sail sequence throughout the survey.

High peaks in the graph generally coincide with increased sea states.
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Figure 33: Average ambient noise levels and signal-to-noise ratio per sail sequence
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Figure 34: Data from SOL noise analysis throughout the survey period

3.4.7 STREAMER SENSITIVITY

A standard part of every survey is to verify the streamer sensitivity. To this end, a channel-
to-channel sensitivity check was performed after every line and the results were graphed. An
example is displayed in Figure 35. The input data for this process was an autocorrelation
over a 1000 ms window over the part of the shot record that contained most of the signal
(150 ms before the expected water bottom reflection and 850 ms below), any channel that
was found to be more than 3 dB different from its adjacent channels, was considered bad.
Note that differences from channel to channel are exaggerated because ‘real’ data was used
for this verification. In addition, the outcome of this test is very dependent on the chosen
window and the data that is present in that window.
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Figure 35: Channel to channel sensitivity verification example for one streamer.
3.4.8 SOURCE-TO-SOURCE OUTPUT COMPARISONS

In addition to the noise monitoring, a quality check on the source array performance was
produced for each line. The values used in the displays are calculated from autocorrelations
over 51 near traces from all streamers. The ‘energy’ of the signal was then converted to
decibels. In the graph in Figure 36, the port and starboard arrays should track one another
closely. Differences between port and starboard array are displayed in Figure 36. In this
particular example, one of the elements (P-2 at 220 cu in) on the stbd array was turned off at

SP 2027 causing a very slight drop in output.

Differences due to geology, spread layout or sea state should change very little from shot to
shot so this method provided an accurate indication of source energy output and consistency
from source-to-source. However, geology, spread layout and sea state change throughout

the line will cause local variations in the absolute value.
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Figure 36: Source array port-sthd relative output versus shot point
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Figure 37: Source array port-stbd output difference
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3.4.9 NEAR TRACE DISPLAY

The near trace (Figure 38 displays streamer 4 for the port and starboard sources
respectively) is selected from each streamer to produce a single fold representation of the
acquired data. These displays are mainly used in the detection of auto fires, source switches
and to verify that certain header values (e.g. the water depth as indicated by the green line)
for subsequent processing have been assigned correctly.

CDPLIME/FIELD.SHOTFFID
7 318 519
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719 a19 1118 8 202 402 B02 02 1002 1202

Figure 38: Example near trace display
3.4.10 INITIAL BRUTE STACK

Brute stacks were produced for each line. One source-streamer combination was chosen for
each line, with the source-streamer combination cycled through every streamers and source
combination. The Normal MoveOut Correction used a water depth dependent velocity
function. This stack was usually available within 2 hours of acquiring the last shot. Figure 39
displays two examples. The basic processing sequence leading into the brute stack was as

follows:

1. Reformat data from SEGD-8036 to Veritas’ Tango internal format

2. 5(18) Hz (dB/Oct) minimum phase low cut filter
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3. Selective trace edits

4. Select one streamer-source combination (cycle through all combinations on line by

line basis)
Amplitude recovery using V2T function

Apply 2D basic geometry and reorder to 2D CMP gathers

Apply NMO using water depth dependent regional velocity function

. Far offset trace mute

© ® N o «a

Inner trace mute
10. CMP stack, 60 fold

11. Display gain 4 dB/sec from 2.5 seconds to 5 seconds
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Figure 39: Example brute stack displays from lines GO6A-1152P1-083 and GO6A-2208F1-181

Screen displays of all initial brute stacks are available in the Document Archive section of the
CD-ROM and included as SEGY format files on tape in the final shipment.
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At this point, the data were saved to disk for two separate flows of further processing:
» The onboard raw 3D quality control stack

» Input to the full processing flow to be completed onshore at the Veritas DGC Singapore

Processing Centre

At this stage, processed shot records were saved to SEG-Y format and included as a final
deliverable. A description of the SEG-Y format used (including the EBCDIC header, binary
header and line header) is included in the Document Archive section of the CD-ROM and in

the Appendix of this document.
3.4.11 NAVIGATION-SEISMIC MERGE QUALITY CONTROL

A critical step in the onboard quality control scheme is the verification of the merging of
seismic and navigation data. Occasional problems that arise from incorrect navigation
processing are flagged at this stage and, if required, reverted to onboard navigation
processing for review and correction in order to ensure a high quality processed final P1/90

file.

Two checks are used in order to verify the merge. For both methods, the navigation data are

merged with the near traces.

For the first check, a linear move-out correction is applied based on the prevalent acoustic
velocity for the line in question (an average from the streamer mounted velocity meters
verified using results from a recent TS dip). Theoretically, this moves the direct arrivals on all
streamers to a common level in time. The actual result is then checked against the theory
using displays such as the one in Figure 40. For a valid merge, the onsets of the direct
arrival must fall within the limits indicated in the display, the acceptance values indicating a
time of 3 ms either side corresponding to approx. 4.5 m from the real world position. The
blue lines indicate a visual representation of the changes in offset value from the navigation
data; the red lines indicate the minimum and maximum onset times for acceptance. The
shape and timing of the onset of the direct arrival is dependent on the distance from nearest

element in the source array to the nearest hydrophone on the streamer.

61



Veritas Geophysical Final Operations Report Esso Australia Pty. Ltd.
Project number 20323 2006 Greater Bream 3D

Esso Australio Pty Ltd — Brean 3D — Job 20323
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Figure 40: Example of navigation-seismic merge quality control

The second check is to load all these near traces in a single fold cube, after correcting for
normal move-out and tidal statics. Example time slices are displayed in Figure 41; these
data were loaded onto the 37.5x25 acquisition geometry. Onboard personnel verify that
there are no unexplainable breaks in the crossline direction indicating either a problem with
the navigation, changes in the acoustic velocity or unpredicted tidal variations causing static

shifts in the data.
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Figure 41: Time slices at 400, 800, 1600 and 2000 ms from the near trace cube

35 SEISMIC DATA PROCESSING

In addition to the basic QC processing described above, a pre-processing flow was
implemented onboard and used as the starting point for both an onboard 3D stack and
initiating a full processing sequence to be completed in the Veritas DGC Singapore

Processing Centre.
3.5.1 TRACE AND SHOT EDITS

The first step in the pre-processing flow was to apply the trace and shot edits. All channels
labelled ‘bad’ during the quality control stage are set to zero amplitude as well as shots with
autofires, misfires and all delta errors greater than 1.5 ms. Any anomalously high amplitudes

encountered are also set to zero.
3.5.2 Low-CuT AND TEMPORAL ANTI-ALIAS FILTERING AND RESAMPLE

A 3(12) Hz (dB/oct) low cut filter was applied to attenuate low frequency noise caused by the
sea state. In addition, a 94(132) Hz (dB/oct) high-cut filter was applied prior to resample to 4
ms. During the processing sequence, these 2 filters were applied in one pass, the filter
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diagnostics are displayed in Figure 42. The filters applied to real data and their

corresponding frequency spectra are displayed in Figure 43
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Figure 42: The combined low-cut and temporal anti-alias filter: 94(132) Hz(dB/oct))
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Input data at 2 ms sample rate
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Figure 43: Low-cut and anti-alias filter diagnostics on real data

3.5.3 TRUE AMPLITUDE RECOVERY

Following testing earlier in the sequence, it was decided that a simple VT spherical
divergence correction best restored the true amplitude condition of the data. Velocities used
were 1500 m/s at t=0 and 4000 m/s at t=6144 ms.
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3.5.4 RANDOM NOISE ATTENUATION

The variable weather conditions encountered on the Greater Bream 3D survey meant that
an effective swell and random noise attenuation scheme had to be implemented to improve
the signal-to-noise levels. The processing flow used two passes of Veritas’ proprietary fxedit
module. The module attenuates random noise by using complex prediction and projection
filtering in the f-x domain. A two-pass approach was applied.

For the first pass, data are reordered to channel/CMP line order. This first pass is designed
to attenuate low frequency noise, typically sea swell induced noise up to 20 Hz. For the
second pass, data are reorder back into regular shot record/channel order and the remaining
random noise at frequencies up to 125 Hz is attenuated. A water bottom protection time of 2

seconds on the near traces and 3.5 seconds on the far traces was honoured.

Statistics and displays as to the effectiveness were gathered throughout the survey. Figure
44 displays the effectiveness of the routine on a singe shot record (from line GO6A-1520U-
056).
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Figure 44: Example shot record before and after random noise attenuation

Additional testing was performed on sequences 11, 55, 56 and 57 where an additional low-

cut of 5 hz was applied to the fxedit passes in order to isolate the amount of swell noise that
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was in the seismic about 5 hz. The idea being that this could aid in quick decisions on butt-

up infill. The following 2-pass approach was utilised:
1st pass parameterisation

= run in channel/CMP line order

= 201 trace window

= targeted frequency range of 0-20 Hz

= data gated into frequency spectra of 3 Hz

= an application window of 3500-6000ms on the far trace, and 2000-3500 on the

near trace.

= tolerance factor of 1.8
2nd pass parameterisation

= run in shot order

= 81 trace window

= targeted frequency range of 0-125 Hz

= data gated into frequency spectra of 10 Hz

= an application window of 4200-6000ms on the far trace, and 2500-3500 on the
near trace.

= tolerance factor of 2.5

All amplitudes within a gate are summed to create a median gate amplitude. On a trace by
trace basis the gate amplitude is compared to the median amplitude, if the ratio is greater
than the tolerance then the gate is bad, and the gate amplitude is scaled to that of the

median amplitude.

Examples of the testing are included in the Document Archive section of the CD-ROM.
3.5.5 COMMON-OFFSET NEAR TRACE CUBE

Whilst the near-trace cube was a useful tool to verify the integrity of the navigation data, a
drawback is that the near trace of each streamer does not honour the actual offset value;
data from multiple offset zones contribute to the result due to the nature of multi-streamer
acquisition. In addition, the acquisition pattern was obvious in the near trace cube. For this
reason, it is Veritas’ practice to also generate a raw data common-offset cube. For this
survey, common offset data for 463-538 metres were loaded on a 6.25x25 metre grid (the
‘600m common offset cube’). This range of offsets, in preference to the near trace only, was

used so that the noisier nearest traces at the head of the streamer were not used (except for
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the outer streamers) and all data is from the same offset zone. From this cube of data,

sublines, crosslines and time-slices were regularly extracted to check on geometry integrity,

acquisition lineation, line-to-line noise levels, etc. Example timeslices are displayed in Figure

45. This cube is written to SEGY format and included in the final data shipment.
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Figure 45: Time slice at 200, 600, 1200, 1600, 2000 and 2400 ms from the 500 m common offset cube

The common offset cube was saved in SEG-Y format and included as a deliverable.
3.5.6 VELOCITY ANALYSIS

Velocities were interactively analysed on a 1 by 1 km grid on subline ordered data.

Conventional 3D seismic data can typically be sparsely sampled, especially on the far

offsets. Preparation of the velocity gathers consisted of selecting 13 sublines for all offsets,
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centred on the chosen velocity subline. Each offset had missing data interpolated in
crossline order for a maximum of five empty bins, prior to a reorder into 3D CMP gathers.

This ensured full-fold gathers for accurate velocity analyses.

At survey completion, the final velocity field was exported to Veritas internal format and sent
to the onshore processing centre. A representative isovel and 3D velocity time slice are
shown below.

1008 oo H 2 o .

TANCO QUALITY CONTROL TOOL B
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Figure 47: Example 3D velocity time slice (1000ms)

3.5.7 HIGH RESOLUTION LINEAR NOISE ATTENUATION

Veritas’' high-resolution constrained linear radon transform — xrlin — was applied to the data
in order to attenuate linear noise events. Figure 48 displays a shot record and the linear

noise removed after the process.
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Figure 48: Shot gathers before and after high-resolution linear noise attenuation
3.5.8 RESIDUAL RANDOM NOISE ATTENUATION

At this stage the data underwent a further pass of random noise attenuation, targeting any
remnant random noise. An example of the output and of the remnant random noise removed

can be seen in Figure 49.
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Figure 49: further random noise attenuation
3.5.9 TAU-P DECONVOLUTION

At this point, data are transformed into tau-p space and a 48 ms gap/300 ms deconvolution
operator is applied. The operators are derived per p-value over varying p-ranges — Table 18

— and applied over the entire trace length as displayed in Figure 50.

T start ‘ T end

-400 1300 4200

0 1200 4000
400 1150 3000
700 1000 2000

Table 18: Operator derivation knee point in tau-p space

Before transforming the data back into regular x-t domain, a mute is applied as displayed in

Figure 51.
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Figure 50: Input shotrecord and it's tau-p representation with design window displayed

o mp e s 1530 00 60 TR0 T ) B4 B0 200 Gl e SHOTRECORDVSEQUENCE
. w0 w i) (] E 20 a0 £

I
(7]

Figure 51: Shotrecord after tau-p deconvolution (mute pattern overlaid) and transform back to x-t domain

3.5.10 3D DATA LOADING

All data were loaded into 60 offset cubes, data were selected on one single criteria: in the
case of 2 traces contributing to the same bin the one nearest the bin centre was kept, the
other was discarded. Nominal offsets start from 150 m (centre of near offset plane) and
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increment by 75 m to 4575 m. From this cube, sublines, crosslines and timeslices were

extracted for 3D pre-stack quality control.

3.5.11 FINAL 3D STACK

The final step in the onboard processing sequence was to stack all data using the velocities
from the 1 by 1 km grid (included in the Document Archive section of the CD-ROM)

producing a 3D stack. Note that the fold in this stack is as acquired, but no areas are over 60

fold, no flex binning or crossline trace interpolation is applied. The final fold (Figure 52),

sample crosslines (Figure 53), sublines (Figure 54) and timeslices Figure 55) are displayed.
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Figure 52: 3D quality control stack fold as-acquired
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Figure 53: Example crosslines from 3D quality control stack (2640, 2960, 3440,3920, 4560 and 5040)
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Figure 54: Example sublines from 3D quality control stack (1230, 1470, 1590, 1710, 2070 and 2350)
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Figure 55: Example timeslices from 3D quality control stack (400, 700, 1000, 1300, 1500, 1600, 1700 and 2000)
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4 CONCLUSIONS AND PERSONNEL

The Greater Bream 3D survey completed safely and successfully in occasionally testing
conditions caused by local weather conditions. Production rates were steady between these
weather interruptions and the data quality appears high and noise free. Technical downtime
was above prediction at 15.5% of the Production period; however, for the given conditions
this is not considered to be excessive although the majority of source related problems could

have been avoided.

The main issue will be to ensure high quality velocity information, which will allow an

effective multiple attenuation sequence to be implemented.

The second issue will be to ensure all remnant ambient noise and out-of-plane reflections

caused by the presence of the platforms in the area is removed.

4.1 KEY VERITAS DGC PERSONNEL

Veritas Thor Higraff, Marine Manager, Veritas Geophysical Pte. Ltd., Singapore
onshore Jackie DeLaughter, Vessel Supervisor, Veritas Geophysical Pte. Ltd., Singapore
Phil Gunn, Regional Marketing Manager, Veritas Geophysical Pte. Ltd., Singapore

Damian Hite, Project Geophysicist, Veritas DGC Inc., Houston, U.S.

Veritas Key onboard personnel during the Greater Bream 3D survey:
offshore Morgan McNelly / Howard Grizaard, Party Managers, Veritas Viking Il
Mike Bell / Marc Boon, Geophysical Supervisors, Veritas Viking Il

Paul Turpin / Glenn Cassim, Operations Supervisors, Veritas Viking Il

4.2 CONTACTS

Thor Higraff, email: thor_higraff@veritasdgc.com, telephone +65 6890 5400 (switchboard).

For more information about Veritas services, visit www.veritasdgc.com.
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5 APPENDIX 1 SEG-Y AND DATA FORMAT

DEFINITION

51 PURPOSE AND DESCRIPTION OF PROCESS

This document describes Buyer's minimum expectations for DATA FORMATS for
processed seismic data, seismic derived velocity fields, seismic positioning data and
associated derivatives intended for delivery to Buyer. This description is intended as the

basis for the initial discussion between Buyer and Contractor.
52 OVERVIEW OF SEISMIC TRACE DATA FORMAT REQUIREMENTS

Unless Buyer agrees otherwise, all Seismic Trace Data delivered to Buyer shall be
written in SEGY (Rev. 0, 1975) format, as defined by the Society of Exploration
Geophysicists (SEG)".

The descriptions included herein of the information to be written to specific SEGY byte
locations are a required minimum standard for all SEGY data delivered to Buyer. The
number of headers, their length in bytes, and the length of all defined entries are
expected to be consistent with the SEGY standard. Several Extended Header entries

have been defined for both the dataset/volume and trace headers.
5.2.1 SYMBOLS USED IN HEADER DEFINITIONS

The following symbols are used in the descriptions of the required SEGY format.

Symbol Description
Entry is optional but must contain valid value or proper fill per standard SEGY
format.

rqd Entry is required

aux Entry is required, or may be provided in an Auxiliary Flat File

stat If statics information is being provided, these entries must be filled or static values

provided in an Auxiliary Flat File

@cdp Enter the value at the CDP or 3D Bin location

avg Enter the average value of all source-receivers for this CDP or 3D Bin

cond Enter value only if it exists at the CDP or 3D Bin location. Otherwise enter zero (“0")
3d Entry is required for 3D data

rbin Entry is required for Binned Data

i16 16-bit integer number

i32 32-hit integer number
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Symbol Description
12 2 byte integer number

14 4 byte integer number

R4 4 byte IBM floating point number

5.2.2 OuUTPUT MEDIA

Seismic trace data will be written to output media specified by Buyer. Output media may

include magnetic tape, plug and play disk or data files for electronic transfer.

5.2.3 STANDARD SEGY 3200 BYTE EBCDIC HEADER

The standard SEGY 3200 byte EBCDIC header shall precede each data trace volume.

Contractor shall write standard information in the pre-defined byte locations of the SEGY
EBCDIC header in the format specified in Table 19.

Contractor shall write Buyer specified information in the optional byte locations of the

SEGY EBCDIC header in the format specified in Table 20 and in the following data type

specific sections.
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Table 20. Buyer specified SEGY EBCDIC Header contents
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Card
image Byte
number Item Description Positions Notes
c2 Line (2D) or Survey 84 -160 See additional note in 5.2.4
(3D) name and Area below
Code
C5 Data traces per record 404-480
C6 Sample interval 484-540
Cc8 Byte order 601-640 Indicate whether byte order is

Big or Little Endian. Note: Big-
Endian is the only format
acceptable to Buyer.

c21 Processing 1604-1680 | Brief processing description of
description data volume, i.e. Migrated Stack,
RAP stack, CDP gathers with
Decon.
c22 Processing 1684-1760 | Brief processing description
description (cont. from C21)
C23-26 | Detailed processing 1764-2080 | Detailed processing flow, similar
description to film side label
c27 Shotpoint range / Sub- | 2084-2160 | Sub-ranges are to be used when
range for 2D or a single 2D line (pre-stack) or 3D
Inline/crossline range survey spans multiple physical
for 3D output media.
cz28 CDP range / Sub- 2164-2240 | Sub-ranges are to be used when
range a single 2D line (pre-stack) or 3D
survey spans multiple physical
output media.
C29 Processing Grid 2244-2320 | X, Y’'s and inline/crossline
numbers of 4 corner points.
C30-40 | Reserved for 2324-3200 | Continuation of C23-C26.
processing specific Include location and description
information of any trace header bytes that

are not pre-defined elsewhere in
this document.

5.2.4 NOTES ON CARD IMAGE C2: LINE (2D) OR SURVEY (3D) NAME AND AREA CODE.

The complete Buyer specified alphanumeric Line Name (for 2D data) or Survey Name

(for 3D data) shall be written to card image C2 of the EBCDIC header. The Line Name

shall not exceed 12 characters in length. The name shall be unique and allow

unambiguous identification of the associated trace data.

The format of card image C2 in the EBCDIC Header will conform to the following:

Columns 1-3 will be 'C 2.

The word 'LINE' will precede the Buyer alphanumeric line name with at least
one blank space separating the word 'LINE' and the alphanumeric line
name.
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e The word 'AREA’ will follow the alphanumeric line name separated by at
least one space from the last character in the line name.

e The Buyer's designated Area Code will be located after the word 'AREA'
separated by at least one space from the last character in the word area.

5.2.5 STANDARD SEGY 400 BYTE BINARY HEADER

The standard SEGY 400 byte binary header shall precede each data trace volume.

Contractor shall write standard information in the pre-defined byte locations of the SEGY

400 byte binary header in the format specified in Table 21

Contractor shall write Buyer specified information in the optional byte locations of the

SEGY 400 byte binary header in the format specified in Table 22 and in the subsequent

data type specific sections.

Table 21. Standard information written to the 400 byte SEGY Binary Header

Byte Binary Pre- Post-
Description positions | format | stack stack Notes
Job Identification Number | 3201-3204 i32 rqd rqd See additional notes below
Line Number 3205-3208 i32 rqd rqd See additional notes in below
Tape Reel Number 3209-3212 i32 rqd rqd See additional notes in below
The number of data traces per
record including dummy traces and
No. of data traces per . zero traces inserted to fill out the
record 3213-3214 116 record or file. For stacked data,
there is normally one data trace per
record.
No. of Auxiliary traces per 3215-3216 i16
record
Exception to standard SEGY.
The sample interval of the trace
data for this line/survey only.
; ; The sample interval should be the
Sample interval in . X ) -~
microseconds for this line | 3217-3218 | 16 rqd rqd same for all lines in a multi-line
SEGY volume. (The original
standard specifies this parameter
as sample interval in microseconds
for this volume of data).
Sample interval in Original field recording sample
microseconds for original . . interval. This value may change
field recording of this 3219-3220 116 between lines on a multi-line SEGY
line/survey. volume.
Exception to standard SEGY.
The number of samples per trace
for this line only. The number of
Number of samples per samples per trace should be the
data trace for this 3221-3222 i16 rqd rqd same for all lines in a multi-line

line/survey.

SEGY volume. (The original
standard specifies this parameter
as the number of samples per data
trace for this volume of data.
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Byte Binary Pre- Post-
Description positions | format | stack stack Notes
Number of samples per ) . This value may change between
trace (Original) 3223-3224 116 lines on a multi-line SEGY volume.
Exception to standard SEGY.
The only data format accepted by
Data sample format code | 3225-3226 i16 rqd rqd Buyer for SEGY data is: DATA
SAMPLE FORMAT CODE 1 (one):
IBM-floating point.
CDP / Bin fold 3297-3228 i16 Nominal CDP / Bin fold for the line
or 3D survey.
Exception to standard SEGY
(This is a SEGY Rev 1.0
standard).
1 = shot ensemble
2 = CDP ensemble
Trace sorting code 3229-3230 | 16 rqd rqd 3 = single fold continuous profile
4 = horizontally stacked
5 = Common source point
6 = Common receiver point
7 = Common offset point
8 = Common mid-point
9 = Common conversion point
Vertical sum code 3231-3232 i16
Sweep frequency at start | 3233-3234 i16
Sweep frequency atend | 3235-3236 i16
Sweep length 3237-3238 i16
Sweep type code 3239-3240 i16
Trace No. of sweep 3941-3242 i16
channel
Sweep trace t'aper length 3243-3244 i16
(begin)
Sweep trace taper length 3245-3246 i16
(end)
Taper type 3247-3248 i16
Correlated data traces? 3249-3250 i16
Binary gain recovered? 3251-3252 i16
Amplitude recovery 3053-3254 i16
method
Measurement system 3255-3256 i16 rqd rqd 1 = Meters, 2 = Feet
Impulse signal 3257-3258 i16
Vibrator polarity code 3259-3260 i16

Table 22. Buyer specified optional information written to the 400 byte SEGY Binary Header

Byte Binary Pre- Post-
Description positions | format | stack stack Notes
. 1=Lland2D, 2 = Marine2D,
Data type 3261-3262 i16 rqd rqd 3= Land3D, 4 = Marine3D
. . 0 = No coordinate in trace headers
Coordinate flag 3263-3264 i16 rqd . .
1 = Coordinates in trace headers
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Byte Binary Pre- Post-
Description positions | format | stack stack Notes

0 = No statics in trace headers

Statics fl 3265-3266 i16 tat
atics flag ! Stel 1 = Statics in trace headers

CDP interval for 2D; Grid Bin
3267-3268 i16 rbin rqd Interval for 3D (primary direction).
In units of distance.

CDP /Bininterval (3D
primary direction)

Scalar = +1, +10, £100... +ve is a

Scalar for CDP / Bin . . multiplier; -ve is a divisor. To be
interval 3269-3270 | 116 rbin rad applied to values in bytes 3267-
3268 and 3277-3278.
Datum elevation 3271-3272 i16 stat stat Datum elevation in distance units
Datum velocity 3273-3274 i16 stat Datum velocity in distance units per
second
Bulk static (msec) 3275-3276 i16 stat . Bulk static applied
Bin mtervgl (3D secondary 3277-3978 i16 3d 3d Grld.Bln mtervgl (secgndary
direction) direction). In units of distance.
SEG Y Format Revision | 35013502 | i16 rqd rqd Must= 0 (SEGY Rev. 0)

JOB IDENTIFICATION NUMBER
The Job Identification Number (JIN) in bytes 3201-3204 (32-Bit Integer) shall be a unique

number which allows Contractor to trace, tag or identify the seismic processing and
acquisition sequences applied to the data for each line/survey. Each line/survey and
process shall have a unique JIN.

In the case of this survey, the Job Identification Number was ‘GO6A”. Since the JIN

contained ASCII characters, this value was stored as a hexadecimal number where
ASCII code ‘G’ is 0x47, '0' is 0x30,'6" is 0x36 and 'A' is 0x41.

LINE NUMBER
The Line Number in bytes 3205-3208 (32-bit integer) shall be formed from the alpha-

numeric line name written to card image C2 of the EBCDIC volume header by removing
the alpha characters from the name and concatenating the remaining numeric characters

to give an integer number.

REEL NUMBERS
The reel number written in bytes 3209-3212 (32-bit integer) shall be unique numbers that

can be referenced by the Contractor for invoicing purposes. The uniqgue numbers shall
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be documented in all transmittals, invoices and other shipping documents. The reel

number for each line written to a multi-line physical output media shall be identical.

5.2.6 STANDARD SEGY 240 BYTE TRACE HEADER

The standard SEGY 240 byte binary Trace Header shall precede each data trace.

Contractor shall write standard information in the pre-defined byte locations of the SEGY

240 byte Trace Header in the format specified in Table 23

Contractor shall write Buyer specified information in the optional byte locations of the
SEGY 240 byte Trace Header in the format specified in Table 24 and in the subsequent

data type specific sections.

Table 23. Standard information written to the 240 byte SEGY Trace Header

Pre-stack Stack
Not . .
Binned Binned Binned
Description Notes
w5 28| o | & | o | 2 o e
=2 |ZE|&|5|& |58 & | 5
28 |lge|- |2 |4 |2 ] 2 | 2
Trace sequence . .
number within line 1-4 14 | rqd | rqd | rqd | rqd | rqd rqd See note in section 0
Trace sequence 5-8 14 . . . . . . See note in section 0
number within reel
Field Record
identification number 912 4 | rqd | rod
Channel/Trace
number within Field 13-16 14 | rqd | rqd
Record

Shot/Source Point

identification number 17-20 4 |rqd | rqd | rqd | rgd | cond | cond

CDP ensemble

number 21-24 14 . . rqd | rqd | rgd rqd

Trace number within

CDP ensemble 25-28 14 . . . . . . See note in section O

identificati 1=Live, 2 = Dead
Trace identification 29-30 2 | rgd | rqd | rqd | rqd | rgd rqd . .
code See note in section 0

Number of vertical

31-32 12
summed traces
Number of horizontal 33-34 12
summed traces
Data use flag 35-36 12 . . . . . . 1 = Production, 2 = Test
S_ource to receiver 37-40 14 _ ) rqd | rqd ) ) Signed distance
istance
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Pre-stack Stack
Not - .
Binned Binned Binned
Description Notes

06 [2B|o |2 || 8| o 2

£ = Cps = = = i= = =

93 1553|2383 ¢
Recen_/er surface 41-44 4 | aux | rqd
elevation
Source surface
elevation 45-48 4 |aux | . rqd . | @cdp
Source depth 49-52 14 | aux | aux | rqd . @cdp | @cdp
Datu_m elevation at 5356 11
receiver
Datum elevation at 57-60 11
source
Water depth at source 61-64 14 .o |aux | . rqd . @cdp
Watgr depth at 65-68 11
receiver
Scalar to be applied to Scalar = 0 (none), 1, £10,
all elevations and 69-70 12 |rqd | rqd | rqd | rqd | rqd rqd | £100, £1,000, £10,000. If
depths +ve, multiply; if —ve divide.

Scalar = 0 (none), 1, £10,
71-72 12 |rqd | rqd | rqd | rqd | rqd rqd | £100, 1,000, £10,000. If
+ve, multiply; if —ve divide.

Scalar to be applied to
all coordinates

Source X-Coordinate 73-76 4 |aux | aux | rqd | rqd | @cdp | @cdp
Source Y-Coordinate 77-80 [4 | aux | aux | rqd | rqd | @cdp | @cdp
Receiver/Group X-
Coordinate 81-84 14 | aux |aux | rqd | rqd | avg avg
Receiver/Group Y-
Coordinate 85-88 14 | aux |aux | rqd | rqd | avg avg
1 = length in distance units
Coordinate units 89-90 12 . . rqd | rqd | rgd rqd ¢
2 = seconds of arc
Weathering (Land) or
water (Marine/OBC) 91-92 [2 | stat | aux
velocity
Sub-weathering 9394 | 12 | stat
velocity
Uphole time (msec) at 95-96 2 | au | _ . @cdp
source
Uphple time (msec) at 97-98 12
receiver
Source static 99-100 | 12 |stat| . |stat| . | avg
correction
Receiver static 101102 | 12 |stat| . |stat| . | avg
correction
Total static applied 103-104 12 | stat =0(zero) if no static
applied.
Lag Time A 105-106 12
Lag Time B 107-108 12
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Pre-stack Stack
Not :
Binned Binned Binned
Description Notes
06 [2B|o |2 || 8| o 2
£ = Cps = = = i= = =
93 1553|2383 ¢
= 0 (zero) if no delay.
Time (msec) for Buyer convention is that
109-110 12 |rqd | rqd | rqd | rqd | rgd rqd
sample 1 d d d g d d first sample time is zero if
there is no delay or shift.
Mute time begin 111-112 12 Time of first sample
Mute time end 113-114 12 Last zero value sample
Number of samples in Must match value in
this trace 115-116 | 12 | rqd | rqd | rqd | rqd | rqd rad Binary Header.
Sample interval 117-118 2 |rqd | rgqd | rqd | rqd | rqd rqd | In microseconds (us)

Table 24. Buyer specified optional information written to the 240 byte SEGY Trace Header

Pre-stack Stack
Not . .
Binned Binned Binned
Description Notes
® O 28| o | &2 | o | 2 ° 2
5% |SE|&S |58 |& |5 & | &
m —_—
S |me |- = |- |=| - =
Receiver Station
Number 181-184 14 aux rqd cond
Receiver Line Number 185-188 14 3d .
Source Line Number 189-192 14 3d | 3d 3D or swath only
Receiver/Cable depth 193-196 14 aux
Trace residual static 197-200 11 stat
(msec)
Reserved 201-204 . . . .
3D Grid Line Number 205-208 14 3d | 3d 3d 3d 3D data only
3D Grid Bin Number 209-212 14 3d | 3d 3d 3d 3D data only
. . X-Coordinate at CDP /
CDP /Bin X-Coordinate | 213-216 14 rqd | rqd | rqd rqd Bin Center
. . Y-Coordinate at CDP /
CDP / Bin Y-Coordinate 217-220 14 rqd | rqd rqd rqd Bin Center
Elevation at CDP / Bin 221-224 14 rqd | rqd | rqd rqd Elevation at CDP / Bin
Center
Water bottom time at Water bottom time at
CDP / Bin (msec) 225-228 | 14 rqd 9d | cpP / Bin Center
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Pre-stack Stack
Not . .
Binned Binned Binned
Description Notes
< -
(SIS 2® | © = o o ° =
SZ |2E| &G |5 |&|&5| & =
®o |lme |~ |= |2 |=| - =
Source-Receiver
3D Azimuth 229-232 | R4 . . rqd | rqd | rqd rqd | azimuth in decimal
degrees.

TRACE SEQUENTIAL LINE NUMBER
For single line output data sets, the trace sequential line number starts at 1 for the first

trace of the output data set and increments by 1 for each trace output. For multi-line
output data sets, the trace sequential line number is reset to 1 for the first trace output to

each new line, and increments by 1 for each trace output in that line.

TRACE SEQUENTIAL REEL NUMBER
The trace sequential reel number is reset to 1 at the start of a new output volume and is

incremented by 1 for each trace output to that volume.

TRACE NUMBER WITHIN CDP ENSEMBLE
The trace number within a CDP ensemble is reset to 1 at the start of each new ensemble

and is incremented by 1 for each trace output to the ensembile.

TRACE IDENTIFICATION CODE

The trace identification codes are to be interpreted as follows:
A “1” means the data on trace is valid seismic data which is to be further processed.

A “2” means that data values on trace are invalid or corrupt (i.e., “bad”), or that all

sample values have been set to zero.

A code “2” trace is to be treated as a “dead” or zero sample value trace for processing
purposes. The trace is only written to preserve any valid information in the 240 byte trace

header, and to preserve a uniform number of physical traces per record/ensemble. Any
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invalid, or corrupt, trace header values should be corrected before writing the trace to

tape.

Code “2” traces are typically removed from the processing stream after the Navigation-
Seismic merge stage.

DOUBLE END-OF-FILE MARKS
Double end-of-file marks shall immediately follow the last trace of a contiguous seismic

data volume.

5.2.7 CONCATENATED SEGY SEISMIC DATASETS

MULTIPLE 2D POST-STACK DATASETS PER OUTPUT VOLUME.
The writing of multiple 2D post-stack datasets per output volume violates the SEGY

standard, but will be permitted by Buyer to reduce the number of physical output media

required. The term ‘dataset’ in this context means a single 2D post-stack seismic line.

Unless otherwise agreed by Buyer, only one processing product is allowed per physical

output media (e.g. Stack, Raw Migration, Final Migration, etc.).

Each dataset on the multi-dataset output shall be preceded by unique EBCDIC (3200

byte) and Binary (400-byte) headers.

A single EOF (end-of-file) marker shall terminate each dataset written. Two EOF markers

shall immediately follow the last trace of the last dataset in the volume.

Continuation (splitting) of individual 2D datasets across physical output media shall not
be allowed.

WRITING MULTIPLE 3D POST-STACK VOLUMES PER OUTPUT MEDIA.
The writing of multiple 3D post-stack volumes per output volume violates the SEGY
standard and is not permitted by Buyer. The term ‘volume’ in this context means a single

3D post-stack volume (e.g., a 3D DMO Stack or a 3D migration).

Unless otherwise agreed by Buyer, only one processing product is allowed per physical

output media (e.g. Stack, Raw Migration, Final Migration, etc.).
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Two EOF markers shall immediately follow the last trace of the 3D volume written.

Continuation (splitting) of a 3D volume across physical output media is permitted by
Buyer, if this is dictated be the size of the volume and the capacity of the output media.
Individual 3D in-lines (or cross-lines, if cross-line ordered) must not, however, be split
across output sub-volumes. Each sub-volume written to each physical output media
must have a correctly specified EBCDIC Header and a Binary Header as the first two file
records.
PHYSICAL LAYOUT ON TAPE OR DIsK FILE

One 3200 byte EBCDIC Header and one 400 byte Binary Header are required for each
contiguous volume written to the physical output media. If an output volume spans more

than one output media, the EBCDIC and Binary headers must be repeated for each such

output.

For multi-line 2D volumes, each 2D line shall have a unique EBCDIC and Binary Header

attached.

SEGY SEISMIC TRACE DATA ENCODING FORMAT
The seismic trace data shall be in 32-bit binary IBM floating point (Big Endian). No other

encoding format is acceptable to Buyer.
53 SEGY FORMAT FOR SEISMIC NAV-MERGE FIELD DATA

This section describes Buyer's specific format for Seismic Field Data merged with
Navigation/Positioning Data delivered as a Field Acquisition product. Table 25 lists

specific requirements for this data type.

Table 25. Requirements for SEGY Nav-Merge Field Data

SUREY Description Requirement
Type
All Sample interval (Binary Same as field recording sample rate
and Trace Headers) 9 P

Units are millivolts referred to the input of the acquisition

Al Trace sample values system. If the sample values are not in units of millivolts, the

P actual engineering units used must be stated in the EBCDIC

header.
The EBCDIC header should clearly state whether tidal

Al Tidal corrections corrections have bgen applied or not applle(_j to depth
measurements. If tidal corrections are applied, the
calculation method must be stated.
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Type Description Requirement

Al Geodetic Datum The EBCDIC header must state the geodetic datum used for
the coordinates.

All Source depth Measured depths at 0.1 m resolution

All Receiver depth Measured depths at 0.1 m resolution

All Source coordinates All source coordinates measured at 0.1 m resolution

All Receiver coordinates All receiver coordinates measured at 0.1 m resolution

Channel samolin Skew removed from data traces or recorded in trace header.
All ) Piing The EBCDIC header must state if channel skew has or has
skew:
not been removed from the data traces.
System delays removed from data traces or recorded in trace

All System time delays header. The EBCDIC header must state how system time
delays are treated.

All Not to be processed Not included in SEGY data set

shots / bad shots
All Reversed traces Correct the trace in the SEGY data set to the correct polarity
Al Dead and/or killed Include the trace in the SEGY data set and flag the trace
traces status in 240 byte trace header, bytes 29-30
Include in EBCDIC header with transduction units. Clearly
Al Sensor transduction state in the EBCDIC header the transduction factors to be
constants: used to convert the SEGY sample values to units of
microbars or meters per second.

Al SPS correspondence ,Sb\gtdata traces must be traceable to an entry in a SPS data
Shot order data files. The data files are sorted by common
receiver type (i.e., Vertical geophone, inline geophone,

Al Data ordering crossline gepphone, hydrophone) then by increasing _channel
number within a common sensor type then by cable/line
number. All sensors from a given station must be contained
within the data file.

Each trace must be identified in its trace header as being a
OBC & Trace identification vertical geophone, an inline geophone, a crossline geophone
Land or a hydrophone channel. The trace header location and the
sensor type coding must be explained in the EBCDIC header.
The polarity of the horizontal geophones must be stated in
OBC & | Horizontal geophone the EBCDIC header or be capable of being directly inferred
Land polarity from cable lay direction and shooting direction trace header
entries.
Al Extra Binary and Trace | All non-standard SEGY Rev. 0 Binary Header and Trace
header entries Header entries must be explained in the EBCDIC header
The EBCDIC header must note the field production filters. If
Al Field recording the field data has been filtered or gained in any way, the
parameters EBCDIC headers should note all pertinent processing
parameters.
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5.4 SEGY FORMAT FOR MARINE STACKED DATA
This section describes Buyer’s specific format for stacked marine data volumes.
5.4.1 400BYTE BINARY HEADER

In addition to, or in place of, the information specified in section 5.2.5, Contractor shall

write the information specified in Table 26 to the binary header.

Table 26. 400 byte SEGY Binary Header for Marine Stacked Data

Description B_y_te Notes
positions
Trace sorting code 3229-3230 | 4 = horizontally stacked
Data type 3261-3262 | 2 = Marine2D, 4 = Marine3D

5.4.2 SEGY TRACE HEADERS

In addition to, or in place of, the information specified in section 5.2.6, Contractor shall

write the information specified in Table 27 to the binary header.

Table 27. 240 byte SEGY Trace Header for Marine Stacked Data

Description Bytg Notes
position
Shot/Source Point . . . .
identification number at 17-20 I;‘esr(())urce point ID exists at this CDP, enter it. Else enter
this CDP / Bin. '
Water depth at CDP / Bin, 61-64 If source point ID exists at this CDP, enter water depth
at CDP. Else enter zero.
Source X-Coordinate at 7376 If source point ID exists at this CDP, enter its X-
CDP / Bin. Coordinate. Else enter zero.
Source Y-Coordinate at 77.80 If source point ID exists at this CDP, enter its Y-
CDP/Bin Coordinate. Else enter zero.
Average Source-Receiver 81-84 Enter the average value of source-receiver X-
X-Coordinate at CDP / Bin Coordinates for all traces in this CDP / Bin
Average Source-Receiver 85-88 Enter the average value of source-receiver Y-
Y-Coordinate at CDP / Bin Coordinates for all traces in this CDP / Bin
Water Velocity at CDP / 91-92 If source point ID exists at this CDP, enter water velocity
Bin at CDP / Bin. Else enter zero.
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5.5 SEGY FORMAT FOR LAND STACKED DATA
This section describes Buyer’s specific format for stacked land data volumes.
5.5.1 400 BYTE BINARY HEADER

In addition to, or in place of, the information specified in section 5.2.5, Contractor shall

write the information specified in Table 28 to the binary header.

Table 28. 400 byte SEGY Binary Header for Land Stacked Data

Description poZi}gce)ns Notes
Trace sorting code 3229-3230 | 4 = horizontally stacked
Data type 3261-3262 | 1 =Land2D, 3 = Land3D
Coordinate Info Flag 3263-3264 | Must=1

5.5.2 SEGY TRACE HEADERS

In addition, to or in place of, the information specified in section 5.2.6, Contractor shall

write the information specified in Table 29 to the binary header.

Table 29. 240 byte SEGY Trace Header for Land Stacked Data

Description Byt_e Notes
position

Shot/Source Point . : . .
identification number at 17-20 I;‘esrgurce point ID exists at this CDP, enter it. Else enter
this CDP / Bin. :
Average Source-Receiver 41-44 Enter the average value of source-receiver elevations
elevation at CDP / Bin for all traces in this CDP / Bin
Source surface elevation 45-48 If source point ID exists at this CDP, enter its elevation.
at CDP / Bin Else enter zero.

If source point ID exists at this CDP, enter its depth.

Source depth at CDP / Bin 49-52
Else enter zero.

Source X-Coordinate at 73-76 If source point ID exists at this CDP, enter its X-
CDP/Bin Coordinate. Else enter zero.

Source Y-Coordinate at 77.80 If source point ID exists at this CDP, enter its Y-
CDP/Bin Coordinate. Else enter zero.

Average Source-Receiver

Enter the average value of source-receiver X-

g(i-r(]:oordmate at CDP/ 81-84 Coordinates for all traces in this CDP / Bin
Average Source-Receiver Enter the average value of source-receiver Y-
\éi-rf:oordmate at CDP/ 8588 Coordinates for all traces in this CDP / Bin

Source Uphole Time 95-96 If source point ID exists at this CDP, enter its Uphole
(msec) at CDP / Bin Time. Else enter zero.

If a Receiver Station Number exists at this CDP, enter it.

Receiver Station Number 181-184
Else enter zero.
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5.6 SEGY FORMAT FOR MARINE PRE-STACK DATA
This section describes Buyer’s specific format for marine pre-stack data volumes.
5.6.1 400 BYTE BINARY HEADER

In addition to, or in place of, the information specified in section 5.2.5, Contractor shall

write the information specified in Table 30 to the binary header.

Table 30. 400 byte SEGY Binary Header for Marine Pre-Stack Data

Byte
Description positions Notes

1 = shot ensemble
2 = CDP ensemble
3 = single fold continuous profile
Trace sorting code 3229-3230 | 2 = Common source point
6 = Common receiver point
7 = Common offset point
8 = Common mid-point
9 = Common conversion point

Data type 3261-3262 | 2 = Marine2D, 4 = Marine3D

5.6.2 SEGY TRACE HEADERS

In addition to, or in place of, the information specified in section 5.2.6, Contractor shall

write the information specified in Table 31 to the binary header.

Table 31. 240 byte SEGY Trace Header for Marine Pre-Stack Data

Description Byt_e Notes
position
Field Record identification 9-12 Enter Field Record Number associated with this trace.
number Used to merge XY info. (Not required for binned data)

Enter Field Channel or Trace Sequence Number for this
13-16 Field Record. Used to merge XY info. (Not required for
binned data)

Channel/Trace number
within Field Record

Shot/Source Point Enter Source Point Identification Number for this Field
; o 17-20
identification number. Record.

Enter signed source to receiver distance. NOTE: Sign is

Source 1o receiver 37-40 negative if opposite to direction line shot. (Required for

distance binned data),

Receiver surface elevation 41-44 Enter surface elevation at receiver for this trace.
Source surface elevation 45-48 Enter surface elevation at source point for this trace.
Source depth 49-52 Enter source depth for this source point.

Water depth at Source 61-64 Enter water depth at this source point.

Water Velocity 91-92 Enter water velocity for this trace.

Source Line Number 189-192 | For un-binned data, enter 3D survey sail line number.
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5.7 SEGY FORMAT FOR LAND PRE-STACK DATA
This section describes Buyer’s specific format for land pre-stack data volumes.
5.7.1 400 BYTE BINARY HEADER

In addition to, or in place of, the information specified in section 5.2.5, Contractor shall

write the information specified in Table 32 to the binary header.

Table 32. 400 byte SEGY Binary Header for Land Pre-Stack Data

Byte

positions Neites

Description

1 = shot ensemble
2 = CDP ensemble
3 = single fold continuous profile
Trace sorting code 3229-3230 | 2 = Common source point
6 = Common receiver point
7 = Common offset point
8 = Common mid-point
9 = Common conversion point

Data type 3261-3262 | 1 =Land2D, 3 = Land3D

5.7.2 SEGY TRACE HEADERS

In addition to, or in place of, the information specified in section 5.2.6, Contractor shall

write the information specified in Table 33 to the binary header.

Table 33. 240 byte SEGY Trace Header for Land Pre-Stack Data

Description Byt_e Notes
position
Field Record identification 9-12 Enter Field Record Number associated with this trace.
number Used to merge XY info. (Not required for binned data)

Enter Field Channel or Trace Sequence Number for this
13-16 Field Record. Used to merge XY info. (Not required for
binned data)

Channel/Trace number
within Field Record

Shot/Source Point Enter Source Point Identification Number for this Field
: - 17-20
identification number. Record.

Enter signed source to receiver distance. NOTE: Sign is

Source 1o receiver 37-40 negative if opposite to direction line shot. (Required for

distance binned data).
Receiver surface elevation 41-44 Enter surface elevation at receiver for this trace.
Source surface elevation 45-48 Enter surface elevation at source point for this trace.
Source depth 49-52 Enter source depth for this source point.

. . Enter weathering velocity for this trace. Units consistent
Weathering Velocity (V1) 91-92 with Binary Header (feet or meters)
Sub-weathering Velocity Enter sub-weathering velocity for this trace. Units

92-94 . S

(V2) consistent with Binary Header.
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Description

Byte
position

Notes

Source static correction

99-100

Enter one-way time (msec) from Source Depth to
Datum Elevation (Binary Header bytes 3271-3272). This
is a surface consistent static derived from elevation
statics, refraction statics, surface consistent statics or
any combination of these.

Receiver static correction

101-102

Enter one-way time (msec) from Receiver Elevation to
Datum Elevation (Binary Header bytes 3271-3272). This
is a surface consistent static derived from elevation
statics, refraction statics, surface consistent statics or
any combination of these.

Total static applied

103-104

Enter sum of all statics that have been applied to this
trace. l.e., surface consistent + residual + trim statics.

Receiver Station Number

181-184

Receiver Station Number associated with this trace.

Receiver Line Number

185-188

Enter 3D survey receiver line number (un-binned 3D
data only)

Source Line Number

189-192

Enter 3D survey source line number (un-binned 3D data
only)

Trace residual static
(msec)

197-200

Enter non-surface consistent static (two-way time in
msec) for this trace. This entry represents all statics
whose origin cannot be traced back to either the source
or receiver, e.g., correlation (trim) statics for a CDP
gather.
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5.8 VELOCITY DATA FORMATS

Velocity Data formats are to be agreed by Contractor and Buyer on a project specific
basis. More than one format and/or output media may be required for each velocity field

to be written.

59 PoOsSITIONING DATA FORMATS

Refer to Technical Standard PS-09-04 for Positioning Data Format specifications.

5.10 REFERENCES AND DOCUMENTATION.

[1] Barry, K. M., Cavers, D. A. and Kneale, C. W., 1975, Report on
recommended standards for digital tape formats: Geophysics, 40, no. 02,
344-352
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GENERAL SURVEY PARAMETERS

Survey Definition

VERITAS

Geophyaical integrity

Client name (for ALL tapes/logs etc)

Esso Australia Pty. Ltd.

Survey name

2006 Greater Bream 3D MSS

Survey location

Gippsland Basin, Bass Strait, Australia

Veritas job number 20323
Shotpoint interval 18.75 m (37.5m per energy source)
Line orientation 10.5/190.5
Streamer
Number of streamers 8
Streamer active length 4500 m

Streamer type

Thales Guardian Twinax Solid Streamer

Streamer separation

75 m +/-7.5m (overall 525 m +/- 18.75 m)

Number of groups per streamer

360

Group length 125 m
Streamer depth 7m+/-05m
Inline offset 50-100 m

Depth controllers

DigiCOURSE Model 5011 spaced < 300 m

Recording Parameters

Record length

6 seconds (6144 ms recorded)

Sampling rate

2ms

Low cut filter

3(12) Hz (dBloct)

High cut filter

206(276) Hz (dB/oct)

Qc analysis display low-cut filter

5(18) Hz (dBloct)

Recording format

SEGD-8036 (24-bit integer)

Recording media

3590 data cartridge

Fold of data

60

Auxiliary traces

12 (11 near-field + 1 combined near-field/time break)

Recording time delay

0

Energy source

Source type

Bolt 1500LL & Bolt 1900LLXT

Number of sources 2

Source array depth 6m+/-05m

Source length 16.5m

Gun synchronization +/- 1.0 ms

Nominal air pressure 2000 psi (minimum 1900 psi)
Volume 4450 cuin

Undershoot vessel gun volume

4550 cu in single source.

Source centre-centre separation

37.5m+/-3.75m

Sub-array separation

8m+/-1.5m

Number of sub-arrays

3
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Navigation

VERITAS

Geophyaical integrity

Primary Navigation System

Veripos Ultra

Secondary Navigation System

Veripos Standard

Tertiary Navigation System

C-Nav

Steering Position Layback

CMP (inline midpoint between guns and first-group)

Run out shot points to achieve full-fold

120 (does NOT include the 5 shots for navigation processing)

Shooting Mode

Dual source flip-flop

Undershoot Shooting Mode

Single source (2 passes of each line required)

SOL run in

6750 m (1.5 x streamer length)

Offset zones

4 (bin scale MUST display actual hits per bin, not percentages)

Positioning Parameters - Acquisition

Acquisition Datum WGS84
Spheroid WGS84
Semi-Major Axis 6378137.000
Inverse Flattening 298.257223563
Projection UT™M

Zone 558

Origin Latitude 0°00°00” N
Central Meridian 147°00°00 E
False Easting 500000
False Northing 10000000
Scale factor at Central Meridian 0.99960

Positioning parameters - Processing

Processed Datum WGS84
Processed Spheroid WGS84
Semi-Major Axis 6378137.000
Inverse Flattening 298.257223563
Projection UTM

Zone 558

Origin Latitude 0°00'00” N
Central Meridian 147°00°00 E
False Easting 500000
False Northing 10000000
Scale factor at Central Meridian 0.99960

Geodetic Datum Shift Parameters

Shift Direction

N/A — Acquisition and processing datum is the same

X Offset

Y Offset

Z Offset

X Rotation

Y Rotation

Z Rotation

o|o|o|o|o|o|o

Scale Difference

Survey Area and Bin Grid Parameters

3D sail kilometres

Full-Fold:  1718.83125 km With Run-Outs:  1939.331 km

Full-Fold: 59.08125 km
Full-Fold: 1777.91250 km
Full-Fold: 28446.60000 km

With Run-Outs: 65.83125 km
With Run-Outs: 1998.41250 km
With Run-Outs: 31974.60000 km

2D well-tie sail kilometres
Total sail kilometres
Total CMP Kilometres (inc 2D lines as 3D)

Full-fold square kilometres (3D only) Full-Fold:  515.649375 km”
Number of 3D pre-plot sail lines 95
Number of 2D well-tie sail lines 3

Sail line numbering 1008 — 2512 (incr. 16)
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h\W
v
VERITAS
Geophysicel integeiy

2D well-tie lines

Line 1—Line2—Line 3

Average Sail line length 18.07 km
CMP Lines 1001 — 2520
CMP Lines per Sail Line 16

Sail Line Separation 300 metres
CMP Line Separation 18.75m

Geometry Bin size (inline x crossline)

6.25mx 18.75m

Reflex Database Bin size (inline x crossline)

18.75mx 18.75 m

Map Grid Origin easting / northing

536607.43 / 5733310.28

Map Grid Bearing of J-axis

10.5°

Bin Grid Origin/Increment/Extent | axis

3408 /-1/46875m

Bin Grid Origin/Increment/Extent J axis

801/1/26175m

Shot Grid Origin/Increment | axis

3408 /-1

Shot Grid Origin/ Increment J axis

801/1

Bin Dimensions (I x J)

18.75x18.75m

Offset Distribution

150 to 4650 Step 75 metres

Binning Offset Zones

Note: 70 m inline offset > 150 metres for start of zone 1 to ensure coverage on nears

Description Actual offset range Max Fold Zone ID Required
percentage
Zone 1 150 — 1275 15 1 90 14 (13.5)
Zone 2 1275 — 2400 15 2 80 12 (12.0)
Zone 3 2400 — 3515 15 3 70 11 (10.5)
Zone 4 3515 — 4650 15 4 60 9(9.0)
All 150- 4650 60 All 75 45 (45.0)
Inline offset Source to Centre Near Group Offset 70m |
Flexible Binning Parameters — for Infill Allocation
Offset Flex Bin Width
Near 50% 37.5m
Far 100% 56.25 m
Steering
Priority Instruction
1 Steer zone 1 and 2 paying attention to zone 3 and 4
Conventions
Item Convention
Format: XXXX-NNNNTA-SSS
XX: Esso Identifier (GOBA)
Line names NNNN:  Line name
T: Type (P for Prime, F for Infill, U for Undershoot, R for Reshoot)
A: Attempt 1- 9
SSS: Sequence Number (3 digits)
Direction 1°: 1001 Up (max 2117)
Direction 2°: Down to 881
Shotpoint Notes: The last shotpoint LSP/LPSP will include 120 runouts
Numbering but line will have an additional 5 EOL nav processing

shotpoints. For reshoots, need 10 overlap ‘A’ shotpoints
before and after each reshoot segment

Warm-Up:
First Shot to Last:
Nav Proc Shots:

File Numbering

Ambient Noise SOL:

Ambient Noise EOL:

99-110

111-120

121-n

n+1 to n+5

n+6 to n+10 (NOTE: 5 noise records at EOL)
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Geophyaical integrity

First Tape of Survey: 1001

Notes: Tapes increment by 1. Field tapes should have a
Field Tape unique batch identifier to distinguish copies from
Numbering originals.

All daily tests to be recorded to tape (original and copy), assigned the next

consecutive tape number and included in the shipments.

Acquisition Time Zone: All acquisition log times will be reported in UTC (UTC is
Local +10:00 hours).

Time Zones

Infill and Reshoots

Infill will be acquired progressively after a number of successive prime line passes.

Progressive infill As a guide, a progressive infill line should be acquired when the offline distance
from the next sail-line is likely to average close to 300 metres (16 CMP lines)
Infill Infill holes will be picked up once the prime is completed

In general, partial prime holes will be picked up once the prime is completed. Due
to short average line length, no circling will be done. For any problem that will take
more than 15 minutes to repair, the problem is to be fixed during transit/line
change to next line.

Reshoot At client’s discretion, any line may be re-acquired near survey end

Incomplete prime

SPECIFICATIONS AND TOLERANCES

Acquisition Specifications

Line Segments
Minimum Line Segment . 5 km minimum — max 1 reshoot per 12 km line length
Maximum number of line segments e 3 segments per pre-plot sail line
Bad Shotpoints
e Autofire/Misfire/No-fire
. Shots acquired during air-leaks
. Source arrays separation outside 33.75-41.25 m
e  Any sub-arrays distance outside 6.5-10.5 m
. Shot point interval outside 16.25-21.25 m
e Any source depth outside 5.5-6.5 m
. Delta error: greater than +/- 1.0 ms
e Navigation errors (NAVS/NAVL etc)
. Gun controller out-of-spec
— . Any header problems
Bad Shots Definition e Any streamer depth outside 5.5-8.5 m
. Front end streamer-streamer separation outside range 67.5-82.5 m
e  Total separation on front end outside range 506.25-543.75
. No data recorded (NDR) — usually a missed shot point
e  Streamer extraction (> 96) / parity errors (>1152), telemetry errors
e Any record for which not all data can be recovered
. More than 4 dB difference in group sensitivity
e  More than 2 bad traces for any 600 m segment
. More than 14 bad traces for any streamer in spread
. More than 57 bad traces for all streamers in spread
. Max. 2% of total shots on line (i.e. max 22 bad shots for normal line)
Bad Shots Allowed . Max. 8 cgnsecutive or 6 consecutive from same source
. Max. 12 in any 20
. Max. 20 in any 100
Streamers




PROJECT PARAMETER SUMMARY

Esso Australia Pty Ltd.
20323 Bream 3D MSS
Veritas Viking Il

VERITAS

Geophyaical integrity

| Specification

Bad Streamer Group Definition

| Tolerance/spec

System noise outside contract or manufacturer’s specification
Intermittent, clipped, noisy, spiking, weak etc.

>1.5 dB difference in sensitivity

Distortion/phase shift >10 degrees at highest frequency

Trace has a time shift in excess of +/- 0.2 ms

Trace fails daily test

Trace has noticeable cross feed with other traces

>8 pyBar RMS noise after 5(18) Hz(dB/oct) low cut for near 24
channels, channels with a device or far 8 channels

e  >5pBar RMS noise after 5(18) Hz(dB/oct) low cut for all others

Streamer Depths

e  Better than +/- 0.5 m in general (averaged over whole line, all depth
controllers need to be in range!)

Streamer Bird/Compasses

. < 2 adjacent birds, more than 2000 m apart if more than 1 gap per
streamer

. Compasses showing a bias > 0.5° for 4 consecutive lines to be
replaced at first opportunity.

. Check ‘bad shot’ criteria

Navigation

General

. Minimum 30% redundancy in system

Positioning Tolerances

e  <6.0 metres for horizontal CMP position (2-sigma)
e <4.0 metres for CMP position (2-sigma)
e <4.5 metres for CMP position (2-sigma)

Echosounder
. 1500 m/s, no changes at any time
General . No line to start without operational Echosounder
. Maximum 10 minute outage whilst on-line
Source
Gun timing e < +/-0.25 ms for any good shot
Pressure e >1900 psi for each sub-array (95% of nominal)

Drop-out specification

. As per 4450 drop-out specs

Source depth sensor

e Atleast 3 working per array

Source depth

. 6m+/-05m

Separation

e 375m+/-50m
e  Subarrays: < +/-2.5 m from nominal averaged over line

Near field hydrophones

e 22 per sub array operational

Binner Edits

Edits to be applied

. All bad shots
. All bad traces

e All channels outside depth 6.0-8.0 metres




PROJECT PARAMETER SUMMARY P

Esso Australia Pty Ltd.

20323 Bream 3D MSS \
Veritas Viking Il \_{ERIT&S
DELIVERABLES
Addresses
Originals Copies
SEISMIC TAPES (F-Labels) SEISMIC TAPES
Data Room
Esso House, Rm 5.34
Esso Australia Pty Ltd, SEGY TAPES (G-Labels)
12 Riverside Quay,
Southbank,
VIC 3006 OBP Data (NAS disks)
Veritas Asia Pacific Ltd.
NAVIGATION TAPES (3590) Union Industrial Building #06-01
ExxonMobil Exploration Co. 37 Jalan Pemimpin (S) 577177
CORP-GP8-604B Attn: Osman Khan
233 Benmar Send tapes, tape listing, line listing and copy of obs logs

Houston TX77060
Attn: Data Room Administrator - Ken Bement

NAVIGATION TAPES (DLT)

Agent

NT Shipping Darwin
East Arm Wharf
Berrimah Road
Berrimah

Northern Territory 0828
Attn: Robbie Robertson
+(61-8) 8981 2541
+(61-417) 819 593

Deliverable Items from Vessel

Dataset (Client) Responsibility Destination Format & media
Seismic Field Tapes (original) Chief Observer Esso SEGD 8036 / 3590
Raw Navigation Tapes (x 3) Nav Analyst Esso P2/94 3590 (tar)
Processed Nav Tapes (x 3) Nav Analyst Esso P1/90 3590 (tar)
Survey Documentation GS Esso DVD

Sippican/TS Dip Data GS Esso DVD

Raw ADCP Data GS Esso CD or DVD

Near Trace 3D Cube OBP Esso SEGY /3590
Common Offset 3D Cube OBP Esso SEGY /3590
Single shot record per sail line OBP Esso SEGY /3590 (tar)
Brute stacks per sail line OBP Esso SEGY /3590 (tar)
Edits Listing GS Esso DVD

Dataset (Veritas) Responsibility Destination Format & media
FOP (incl. Survey Docs) GS Damian Hite DVD

QCN Raw Data GS Damian Hite DVD

Seisnet Data GS Damian Hite DVD




PROJECT PARAMETER SUMMARY

Esso Australia Pty Ltd.
20323 Bream 3D MSS

Veritas Viking Il V_”ERKI_‘T,;A"_E
SEGY OBP SPC 3590
Seismic Field Tapes (copy) OBP SPC SEGD 8036 / 3590
Raw P2/94 navigation data Nav Analyst Victor Ramirez DLT
Proc P190 navigation data Nav Analyst Victor Ramirez DLT
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Daily Events Log

Survey Name: Greater Bream 3D 2006

Dates: 4/22/2006 to 7/13/2006 VERITAS

Geophysical Integrity

This report shows the daily comments made for each vessel on the survey.

Date Comments
Vessel SR/V Veritas Viking2
4/22/2006

Alongside Fremantle Port, berth # 11.
Continue to take on supplies. Carry out repairs on equipment. Complete Gyro/GPS calibiration.

HSE start up meeting held onboard.
0800 Pilot onboard

0830 V2 away from Port
0855 Pilot departs. Underway to Bass Strait. ETA is April ~ 28.

4/23/2006
Continue travelling to the Bream survey area. Technical audit being carried out during the transit.
4/24/2006
Continue travelling to the Bream survey area. Technical audit being carried out during the transit. New gun
umbilicals in place.
4/25/2006
Continue travelling to the Bream survey area. Technical audit being carried out during the transit.
EDN Behavioural Training completed.
4/26/2006
Continue travelling to the Bream survey area. Technical audit being carried out during the transit.
4/27/2006
Continue travelling to the Bream survey area. Technical audit being carried out during the transit.
1200 Safety Meeting
1235 Bridge carrying out "Black out" drill
4/28/2006

Continue travelling to the Bream survey area. Technical audit being carried out during the transit.
0145 Toolbox meeting for Helo Operation.

0347 Helicopter on deck with Esso Pilot to inspect the helio deck

0351 Helicopter away. Inspection begins.

0431 Helicopter on deck. Inspection complete."All good"

0437 Helicopter away. Wayne Forrest, Simon Mustoe and Alan Tan Depart.
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Date

Comments

Vessel

SR/V Veritas Viking2

4/29/2006

4/30/2006

Bring V2 to all stop to lower ADP and to carry out TS Dip 39*22.5 S and 147*06.3 E.

0437 Lady Roula on sight.

0523 start calibration of ADP

0555 Calibration complete

0652 Deploy tailbuoy 1 Working on ballast

0847 Deploy tailbuoy 8. Will be checking streamer 8 for leakage on bird line.
1410 Streamer 1 deployed off the back of the V2 to check ballast.

1447 logging data on strm 1 for ballast issues.

1500 recover strm 8 to re ballast bird 8

1611 deploy strm 8

1649 Stop logging data to for Strm 1

1652 turning port

1820 turn complete. Continue to trouble shoot leakage problem on Strm 8
1902 logging bird data for Strm 1

2000 Wx NE F3 /1.5 mtr

2108 stop logging depth data on Strm 1

2258 coming on S1 to ballast front end

2345 Toolbox meeting held for Workboat operation.

2348 deploy Strm 1

2400 Continue to deploy strm 1 and 8. Working on bird communication problem on strm 8.

Continue to deploy streamers 1 and 8 at start of day.

0008 Workboat deployed to work on ballast on strm 1

0035 WB working on ballast around bird 4

0039 WB moving to bird 8

0042 stop deploying strm 8 due to distance between the strm's
0046 WB ballasting around bird 8 strm 1

0048 Port vane deployed

0051 WB moving to bird 12

0058 WB ballasting around bird 12

0100 going out on Strm 1 and port van

0103 WB complete ballasting. Enroute to V2

0112 deploy streamer 8

0117 WB onboard. Start port turn. Strm 1 and port vane in position.
0260 Trouble shooting bird com problem on stream 8

0409 deploy tailbuoy 1

0559 working on ballast on strm 2

0752 working on bird com problem Strm 8

1014 Toolbox meeting held prior to deployment of headfloat strm 8
1034 Toolbox meeting held prior to deployment of stbd vane
1036 deploy stbd vane

1052 Strm 8 and vane deployed start turn

to 250* Continue to deploy strm 2.

1248 turn complete. Toolbox for launch of Tailbuoy 7

1249 TB 7 launched

1655 install GPS tap can at head of Strm 2.

1700 WX SSW F4 / 1.5 m swell

1722 Install new PMI rods and delta plates on Strm 2.

1953 coming on strm 1 and vane to attach strm 2.

2006 going out on strm 1-2 and vane. Continue to deploy strm 7
2038 Recover strm 7 to replace bad section.

2229 Toolbox meeting held prior to deployment of tailbuoy 3 WX SE F4 / 2m sea.
2235 deploy TB 3

2400 at end of day strm's 1-2 and 8 are fully deployed and Strm 3 and 7 are being deployed.

Greater Bream 3D 2006 - Daily Events Log
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Date

Comments

Vessel

SR/V Veritas Viking2

5/1/2006

5/2/2006

Continue to deploy streamers at start of day. Streamers 1-2 and 8 are fully deployed. Strm 3 and 7 going
out.

Continue technical audit.

0245 Fire drill

0300 secure from drill.

0330 Strm 7 fully deployed. Continue out on Strm 3

0730 install Tap can in strm 3

1203 add head float to strm 3

1207 bring strm 1-2 and vane in to attach

strm 3.

1227 going out with strm 1-3 and vane

1250 Strm 1-3 in position

1255 Stropped over strm 7 in order to recover strm 8 due to heavy area around bird 12.
1300 Coming in on Strm 8 and vane

1328 Vane onboard

1454 Deploy strm 8

1555 toolbox meeting held prior to launch of stbd vane.

1557 deploy stbd vane

1601 deploy vane and strm 8.

1707 going out on strm 7-8 and vane

1722 Strm 7-8 in position

1725 recover Strm 3 to work on front acoustic pod. Wx SE F4 / 2 mtr seas

1812 replace collars on head acoustic pod Strm 3.

1819 deploy strm 3.

1900 Strm 1-3 in position

1906 deploy Tailbuoy 6

2027 continue to deploy strm 6. Wx SE F5/ 2 mtr seas

2400 continue to deploy strm 6 at end of day. Streamer 6 out to front acoustic net

Continue to deploy streamers. Strm 1-3 and 7-8 fully deployed. Strm 6 being deployed.

0009 Coming in on Strm 7-8 to attach strm 6 tag line.

0030 deploy strm 6-8

0120 strm 6-8 in position turn to CMG of 070* to run test on streamers.

0410 Streamers in line start running test on ballast and noise files. Strm's brought up to 7 mtr shooting depth
0448 Wx ESE F4 / 1.5 mtr

0800 finish collecting data. Streamers taken down to 14 mtrs

0815 Toolbox meeting held prior to recover of all streamers due to approaching storm. Forecast is for 6-9
mtr seas with 35 kt winds.

Down for weather. Forecast is for weather to increase. Winds to become 30-35 kts and sea to build to 9 mtrs
on the second.

Begin recovery of Stbd streamers, 6-8

0901 Coming in on Strm 6 move strm 7-8 out of way.

0934 come in on strm 1-3.

1033 begin recovery of strm 3. Move strm 1-2 out of way
1211 come in on strm 7-8

1233 Begin recovery of streamer 7. Move strm 8 out of way
1344 Tailbuoy 6 onboard

1421 Tailbuoy 3 onboard

1423 come in on strm 1-2

1501 begin recovery of strm 2. strm 1 moved off out of way
1604 Tailbuoy 7 onboard

1609 coming in on strm 8 and vane

1615 Toolbox meeting held prior to recovery of vane

1628 Stbd vane onboard. Continue to recover strm 8

1719 Tailbuoy 2 onboard. Recover strm 1 and vane

1724 toolbox meeting held prior to recovery of port vane
1727 port vane onboard. Continue to recover strm 1

1855 Tailbuoy 8 onboard.

1915 Toolbox meeting held prior to recovery of ADP Pole.
1920 ADP pole up and secured.

1956 Tailbuoy 1 onboard. V2 enroute to prospect are to carry out gun test.
2130 MMO started 90 m pre-start whale watch

2310 arrived in survey area. Vessel speed slowed to 4 kts
2400 will deploy one gun string at a time in order to complete gun signature test.
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Date

Comments

Vessel

SR/V Veritas Viking2

5/3/2006

5/4/2006

In survey area carrying out gun signature test. Whale watch carried out during gun test.

0057 Stbd inner guns deployed

0138 Chase Vessel "Lady Roula" released to goto port due to approaching bad weather.

0208 Test fire guns individually.

0309 stop test due to no Nav header infromation going to ARGUS
0430 Bridge testing Bow and Stern thrusters.

0440 test complete on thrusters.

0538 Test 1 Sthd outboard guns

0605 stop test. Recover guns. Deploy Stbd mid guns

0656 guns deployed.

0732 recover stbd mid to repair transdeucer.

0751 Test stbd Mid guns

0830 Gun tes complete recover guns. Deploy stbd inner guns
0915 Guns deployed

1037 test complete. Recover stbd inner.

Deploy port inner

1109 Start test on port innere guns

1305 Test complete Recover port inner guns and deploy port outer guns.
1503 start test of port outer guns.

1534 test complete. Recover guns WX NW F5/ 1.5 m sea
1548 deploy port mid guns.

1600 guns in position.

1629 Testing Port mid guns

1701 Test completed

Down for weather WNW F7 2m

1754 trouble shoot problem between Nav and Argus

1833 guns onboard. WX WNW F7/2m sea.

1834 enroute e to "Bad Weather Loitering Zone" (Closer to shore line)
2015 Wx WNW F7 /2.5 m seas

2400 WX WNW F6 / 2.5 m seas

Survey area expecting seas to increase to 6-9 mtr.

Down for weather. Riding in sheltered area. Wx WNW F6 / 2.5-3 m seas
0430 Wx W F7/3m sea

0715 Wx SW F8/2.5-3m sea

1100 Wx WNW F8/3.5-4 m sea

1312 Wx W F7 / 3.5-4 m sea

1715 Wx W F6 /2.5 m sea

2145 Wx WNW F3/2m sea

2217 Bring vessel to all stop to deploy ADP pinger. Prepare to deploy streamers.

2242 Come around to a heading of 238* ADP deployed
2253 Start logging data for ADP cal, File hd238jd123,

2300 complete logging. Trun vessel ta heading of 058*
2310 start logging data for ADP cal, file hd58jd123

2327 deploy Tailbuoy 1. Complete logging

2400 deploying streamer 1 at end of day.

Wx WNW F3/2m seas. Deployment is in the Loitering Zone

Greater Bream 3D 2006 - Daily Events Log
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Date Comments

Vessel SR/V Veritas Viking2

Weather down time. Continue to deploy streamers after being down for weather.

Strm 1 being deployed at start of day.

0041 toolbox meeting to launch tailbuoy 8

00042 Tailbuoy launched

0215 Toolbox meeting covering Helo duties.

0304 Helicopter onboard. Two MMQ's onboard.

0310 Helicopter away, Ted Clark and Nathan Waugh off

0340 toolbox meeting held prior to launch of vane.

0344 deploy port vane. Going out with Vane and strm 1

0400 Stop on port vane and strm 1

0403 Toolbox meeting held prior to deployment of tailbuoy 2

0405 Deploy tailbuoy 2

0503 all stop on deploying strm 2 due to separation between Strm 2 and 8

0510 Continue deployment of Strm 2

0609 change out section on strm 8

0652 deploy strm 2 and 8

0743 Toolbox meeting held prior to launching head float Strm 8

0745 head float launched

0749 Toolbox meeting held prior to launch of sthd vane

0751 deploy stbd vane. Going out on vane and strm 8

0759 Pleasure boat approaching tail of streamers. Would not answer radio's. Several flares and spot light
shined in the direction of the vessel. V2 halted turn to stbd and came back to port so as not to turn in front of
vessel. Vessel travelling at 13 knots.

0819 V2 speed brought down to 3.5 kts to allow the Vessel to over take quicker.

0838 deploy strm 2.

0859 toolbox meeting held prior to deployment of tailbuoy 7

0901 Tailbuoy 7 deployed

0937 start turn

1058 Strm 2 coming to surface. Strm 7 Suspect fishing debris

1110 recover strm 2 to bird 10 to remove fishing gear.

1126 Stop coming in on strm 2. Tail end of strm 7 diving deep and being pulled closer to strm 2. Suspect
fishing debris caught between the two streamers.

1134 Strm 2 and 7 back to depth. Debris seems to have come off. Continue to recover Strm 2 to bird 10 to
inspect area.

1247 Strm 2 up to bird 10. All looks okay.

1254 deploy streamer 2 and 7.

1438 install tap can on strm 2. continue out on strm 7.

1515 Toolbox meeting held for deployment of headfloat strm 2.

1530 deploy head float

1540 come in on strm 1 and vane to attach strm 2.

1600 deploy strm 1-2 and vane.

1616 stop on strm 1-2 and vane.

1628 Have to recover Streamer 7 due to section failing capacity test. Are of failure is area of suspected
fishing gear was hung up.

1629 toolbox meeting held prior to launching tailbuoy 3.

1630 deploy tailbuoy 3

1718 hold up on deploy strm 3 until strm 7 passes by to keep from tangling streamers.
1758 strm 7 picked back up to section 8

Trouble shoot section.

1804 section 8 changed out. suspect damage done by fishing debris.

1849 deploy streamer 7.

1908 deploy strm 3

2018 coming in on strm 7 due to noisy channels. suspect debris on section

2034 hold up on strm 3 due to close proximity of strm 7.

2105 strm 7 up to bird 14. nothing obvious. Changed out section

2148 deploy strm 7

2215 deploy strm 3

2237 install tap can on strm 7

2245 toolbox meeting held prior to deployment of headfloat.

2300 Tapcan installed. head float deployed. come in on strm 8 and vane

2334 stop on strm 7-8 and vane

2340 Toolbox meeting held prior to deployment of tailbuoy 6

2344 deploy tailbuoy 6

2400 install tapcan on strm 3.

At end of day Streamers 1-2 and 7-8 fully deployed. Streamer 3 to go out on vane and streamer 6 being
deployed

5/5/2006
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Date

Comments

Vessel

SR/V Veritas Viking2

5/6/2006

Down for wether.Weather down time. Continue to deploy streamers after being down for weather. Streamers
1-2 and 7-8 fully deployed. Deploying streamers in Loitering zone. Installing tapcan on Strm 3 and deploying
strm 6 at start of day.

0016 change out tail stretch on Strm 6

0018 toolbox meeting carried out for launching headfloat on Strm 3.
0020 headfloat launched

0026 come in on Strm 1-2 to attach strm 3.

0035 deploy strm 1-3 and vane

0052 all stop on strm 1-3

0115 deploy strm 6

0133 run ballast test on strm 1-3 and 7-8. Strm brought up to 7m
0145 log ballast data to file

0235 stop logging data

0423 stop deploying due to problem with strm 6 reel.

0441 deploy strm 6

0453 toolbox meeting to launch tailbuoy 4

0455 deploy tailbuoy 4

0522 install tap can on strm 6

0548 toolbox meeting to launch headfloat 6

0555 headfloat launched. Comms good

0557 come in on sthbd vane and strm 7-8 to attach strm 6

0611 deploy strm 6-8 and stbd vane

0634 stop on strm 6-8 and vane

Change over to Deployment. Streamer 1-3 and 6-8 fully deployed after weather down time. Continue to
deploy strm 4.

0830 ETA Lady Roula 2 hours. Wx SSW F5/1m

0920 turn V2 due to fishing gear in path.

1012 Lady Roula on site.

1309 Wx SSW F5 1.5 m seas

1445 Problem with reel for strm 4

Hydraulic problem with streamer reel for strm 4. Trouble shoot problem.

Continue to deploy streamer 4.

1808 toolbox meeting held prior to deployment of tailbuoy 5.

1812 tailbuoy 5 deployed

1828 Strm 4 in position. Strm's 1-4 and 6-8 brought to 7m depth to check ballast.
2114 continue to deploy strm 5. Starting angling towards prospect.

2158 Pre-start Whale watch started.

2233 toolbox meeting held prior to launch of headfloat # 5

2237 headfloat deployed.

2310 strm 5 fully deployed.

2326 make adjustment to front end alignments.

2315 toolbox meeting held prior to launch of workboat.

2335 Sthd workboat launched to carry out ballasting on streamers.

2400 making adjustment to head of streamers 4-5 and working on ballast issues via workboat.

All streamers fully deployed. Workboat launched working on ballast issues with the streamers.

0000 Strm 6 Birds 2, 3, 8, 14 ballasted. 0056 Strm 7 birds 9 and 17

1118 Strm 8 bird 16

0128 Strm 2 bird 12, 15 and 17. Making adjustments to front ends of strm 4-5.
0201 finish adjustment to strm 4-5

0206 Workboat onboard.

0231 adjustment made to separations on streamers logging noise data and bird data.
0251 toolbox meeting held to deploy guns

0254 deploy guns

0330 Voyager on location. Taking new fuel hose from Lady Roula

0415 Stbd guns in position

0437 Lady Roula departs for shore.

0445 deploy port guns

0557 Port guns in position

Make adjustment to separations with all gear fully deployed. Carry out noise test on streamers. Warm guns
up to carry out guns test. Drop test, hydrophone pulse test.

0716 start firing guns one at a time for hydrophone test. Continue to make adjustment to spread.

0900 preform shut down test. All instruments powered off and restarted to insure header information will stay
the same.

0956 toolbox meeting carried out for recovery of guns and streamer 6

1000 Problem with Drop test on guns and bad traces have come up on strm 6.
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Date Comments

Vessel SR/V Veritas Viking2

Recover all guns to work on airleak.

1052 all guns onboard.

1104 deploy strm 1-4 out 100m.

1111 recover strm 5 in order strop out of way.

11333 Stropping strm 5 over.

1151 coming in on strm 6-8 and vane

1233 deploy strm 7-8 out of way. continue to recover strm 6

1352 deploy strm 7-8 out wide

1411 WX NEF4/1.5m

1543 strm 6 up to noisy traces. section changed out.

1614 deploy strm 6 WX NE F4 / 1m swell

1828 install tapcan

1830 pre-start cetacean commenced by Veritas Personnel.

1841 come in on strm 7-8 to attach strm 6

1905 going out on Strm 6-8 WX NE F4/ 1.5m sea

1922 come in on strm 5

1930 all stop on strm 6-8.

1937 deploy strm 5

1955 all strm in position. Start turn toward line heading to carry out gun test.
2045 Wx N F7 / 2m seas

2053 MMO start whale watch.

2140 Decision made to recover strm 8 due to bad traces. Weather increasing.
02225 NW F6 / 2m seas. Continue to come around to head seas to recover streamer 8. Will have to stack
strm 5=7 over on top of strm 1-4

2400 waiting on streamers to straighten up to start recovery.

5/7/2006

Continue to come head seas in order to recover streamer 8 due to power leakage problem. Leakage
causing 6 bad traces on streamer. Due to seas state and forecast strm 6 to be recovered fully to give room
for strapping strm over on top of port strm's

0000 Wx W F8/2m seas

0101 deploy port streamers out 100 m to increase in line distance on stbd strm's
0103 coming in on strm 5

0114 strap strm 5 over on top of strm 3

0120 coming in on strm 6-8 and vane

0138 going back out on strm 7-8 and vane. Continue in on strm 6

0144 toolbox meeting held prior to removing head float from strm 6. Recover head float.
0250 recover strm 6. Wx WNW F9/ 2.5-3 m seas

0451 Toolbox meeting held prior to recovery of tailbuoy 6. Tailbuoy 6 onboard.
0452 coming in on strm 7-8 and vane

V2 altering course to keep boat heading into the seas.

0514 strap strm 7 over on top of strm 4.

Come in on strm 8 and vane

0521 toolbox meeting held prior to recovery of stbd vane. Vane onboard.\

0657 Strm 8 up to first area to check for leakage problem.

0717 change out section

0720 deploy strm 8 to check for leakage.

0810 all of strm 8 on surface.

0856 continue to deploy strm 8 to check noise record for power leakage. Wx W F7 / 3m seas
0945 strm 8 down to 7 m check for leakage.

1006 still have leakage problem. Recover strm 8 .

1227 Change section and module 12.

1325 deploy strm

Down for weather.

Unable to deploy strm 8 due to sea conditions and direction. Strm 8 is being pushed onto the head flaot of
strm 7

Wx WNW F8/ 3 -4 m sea

1552 having to pull clear of oil rigs. Start turn to the south
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Date Comments

Vessel SR/V Veritas Viking2

Continue to recover strm 8. Wx NW F8 / 3-4 m seas.

1836 change section 16. Wx W F9 / seas 3-4 m seas.

1905 deploy strm 8

1925 change out module 18

1950 change out module 21

1957 deploy strm 8

2030 turn back out to sea to avoid shallow

water. Wx W f9 3-4 m seas

2107 deploy strm 8 with head float in order to check leakage

2212 Leakage gone from strm 8. due to shallow water depths will wait until 40m of depth is under boat
before launching vane.

2320 Toolbox meeting prior to deploy stbd vane

2324 stbd vane deployed.

2339 stop deployment to gain separation between strm 7 and 8

2400 Separation good coming in on strm 7 to attach tag line. Wx WNW F8 / 3 m seas.

5/8/2006

Continue Bream 3D pre-survey testing and calibration at start of day. WX =W F7, 3.0 m combined sea and
swell. All times in UTC.

0001 hrs: Streamer 7 attached to stbd PV and going wide.

0028 hrs: Recover port streamer geometry to tow position.

0048 hrs: Tailbuoy 6 away. Deploy streamer 6.

0117 hrs: Replace section 5 on streamer 6 (leakage pulsing).

0318 hrs: Reduce vessel speed to improve PRH for Helo operations.

0425 hrs: Helicopter 1 on deck for split seismic crew change.

0430 hrs: Helicopter 1 away.

0445 hrs: Helicopter 2 on deck.

0456 hrs: Helicopter 2 away.

0458 hrs: Helicopter 3 on deck.

0505 hrs: Helicopter 3 away.

0508 hrs: Helicopter 3 back on deck for missing Australian maritime crew member. See IR V2-IR-06-
OSVV6PLIJV.

0511 hrs: Helicopter 3 away. Crew change complete. McNelly's rotation off/ Grizaard's rotation on.
0520 hrs: Replace section 12 on streamer 6 (leakage pulsing).

0927 hrs: Streamer 6 attached to stbd PV and going wide.

0935 hrs: Commence 90 minute pre-soft start cetacean monitoring.

1025 hrs: Deploy source arrays.

1038 hrs: Streamers in tow position.

1108 hrs: Source arrays in tow position.

1125 hrs: Commence source array pressure verification (all 6 sub-arrays).

1128 hrs: Fine tune streamer geometry separations.

1143 hrs: Adjusting source array in-line and cross-line separations.

1243 hrs: Commence source array soft start for individual station pressure verification.

1501 hrs: Recover source arrays. Stbd centre sub-array failed pressure verification at 1 station. Port
inboard sub-array failed pressure verification at 1 station.

1503 hrs: Streamer 1 out of specification. Adjacent channels 316-313 noisy/ leakage pulsing. Make
preparations to recover.

1547 hrs: Streamer 6 hard telemetry failure at first passive module. Commence troubleshooting.
1603 hrs: Source arrays onboard and secure.

1722 hrs: Streamer 4 stacked over streamer 7.

1743 hrs: Streamer 3 stacked over streamer 6.

1754 hrs: Streamer 2 stacked over streamer 5.

1801 hrs: Port PV onboard and secure.

1806 hrs: Recover streamer 1 to active section 27.

1937 hrs: Replace active section 27 on streamer 1. Channel range proves good.

2147 hrs: Deploy port PV and streamer 1.

2200 hrs: Streamer 6 RVIM thought to be the cause of telemetry failure.

2246 hrs: Streamer 2 connected to port PV and going wide.

2332 hrs: Streamer 3 connected to port PV and going wide.

Deploying streamers 1, 2, 3 and 4 at end of day. WX = NW F6, 2.0 m combined sea and swell.

5/9/2006
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Date Comments

Vessel SR/V Veritas Viking2

Continue Bream 3D pre-survey testing and calibration. WX = NW F7, 3.0 m combined sea and swell. All
times in UTC.

0032 hrs: Streamers 1, 2, 3 and 4 in tow position. Make preparations to recover streamer 6 due to hard
telemetry failure at passive module 2.

0110 hrs: Streamer 5 stacked over streamer 2. Recover streamer 6.

0148 hrs: Streamer 6 passive configuration onboard. Commence troubleshooting.
0239 hrs: TAP module found to be at fault. TAP module replaced. Run tests.

0245 hrs: Emergency muster and abandon ship drill.

0315 hrs: Streamer 6 telemetry proves good.

0317 hrs: Drill stood down.

0325 hrs: Streamer 1 active module 27 failure.

0442 hrs: Streamer 6 connected to stbd PV and going wide.

0505 hrs: Streamers 8, 7, 6 and 5 in tow position. Make preparations to recover streamer 1 due to active
module 27 failure.

0614 hrs: Streamer 4 stacked over streamer 7.

0708 hrs: Streamer 3 stacked over streamer 6.

0738 hrs: Streamer 2 stacked over streamer 5. Recover port PV and streamer 1.
0751 hrs: Port PV onboard and secure. Recover streamer 1 to active module 27.
0817 hrs: Chase/ support vessel 'OMS Voyager' reports stbd engine failure.

0906 hrs: OMS Voyager heading for sheltered waters to make repairs.

0913 hrs: Replace active module 27. Run tests.

0930 hrs: Telemetry proves good. Deploy streamer 1.

1020 hrs: Replace active section 29 on streamer 1 (noisy channels).

1025 hrs: Deploy port PV and streamer 1.

1128 hrs: OMS Voyager off station heading for Corner Inlet for stbd drive train repairs.
1225 hrs: Streamer 2 connected to port PV and going wide.

1231 hrs: Commence sthd turn back towards the program area.

1417 hrs: Streamer 3 connected to port PV and going wide.

1532 hrs: Streamer 4 connected to port PV and going wide.

1612 hrs: All streamers in tow position.

1654 hrs: Deploy source arrays. WX = WSW F7, 3.0 m.

Weather standby. WX = WSW F8, 3.0 m combined sea and swell. Wind gusting to 50 kts.

1706 hrs: Halt deploying source arrays due to adverse wind and sea conditions.

1714 hrs: Recover source arrays.

1723 hrs: Source arrays onboard and secure.

1725 hrs: Vessel heading to ‘adverse weather loitering area’ for shelter. Streamers in tow position (target
depth 20 m).

1900 hrs: WX =W F8, 4.0-5.0 m combined sea and swell.

2100 hrs: WX =W F7, 4.0 m combined sea and swell.

2200 hrs: WX = WSW F5, 3.0 m combined sea and swell.

2255 hrs: Weather improving, vessel turning back towards program area.

Vessel heading for program area at end of day. WX = WSW F5, 3.0 m combined sea and swell.

5/10/2006

Weather standby. WX = WSW F7, 3.0 m combined sea and swell. Vessel heading to program area at start
of day. All times in UTC.

0135 hrs: Deploy source arrays.
0215 hrs: Commence 90 minute pre-soft start cetacean monitoring.
0218 hrs: Source arrays in tow position.

0411 hrs: Crossed into acoustic boundary. Commence source array soft start and cetacean monitoring.
0431 hrs: Source arrays at full volume.

0455 hrs: Commence test line to confirm header transfer and instrument integrity.
0524 hrs: Test line complete. All systems good.

0535 hrs: Commence port source array pressure drop verification.

0550 hrs: Port source array pass.

0555 hrs: Commence sthd source array pressure drop verification.

0610 hrs: Stbd source array pass.

0612 hrs: Recover source arrays to adjust separation tethers.

0642 hrs: Deploy source arrays.

0715 hrs: Source arrays in tow position.

0717 hrs: Run pre-survey instrument tests.

0758 hrs: Commence source array soft start and cetacean monitoring.

0818 hrs: Source arrays at full volume.
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Date

Comments

Vessel SR/V Veritas Viking2
Record 1728P1, sequence 001, >191°, 16 CMP prime, volume: 4450/ 4450.
FSP: 1997/ LSP: 881.
Do Not Process. All data scratched due to wide S4/S5 separation (trouser effect) resulting in depleted
coverage.
Wx: W F4, 2.0 m combined sea and swell.
Line change.
1115 hrs: Recover port centre sub-array to repair P-11 and P-14.
1229 hrs: Deploy port centre sub-array.
1235 hrs: Port centre sub-array in tow position.
1250 hrs: Chase/ support vessel 'Lady Rula’ on station.
1310 hrs: Commence source array soft start and cetacean monitoring.
1330 hrs: Source arrays at full volume.
Record 1440P1, sequence 002, >011°, 16 CMP prime, volume: 4450/ 4450.
FSP: 1009/ LSP: 2117.
Do Not Process. All data scratched due to wide S4/S5 separation (trouser effect) resulting in depleted
coverage.
Wx: W F4, 2.0 m combined sea and swell.
Line change.
1608 hrs: Commence port source array signature test.
1628 hrs: Port source array signature test complete. Recover source arrays to adjust depth ropes.
1730 hrs: Deploy source arrays.
1803 hrs: Source arrays in tow position.
1804 hrs: Recover front-end geometry by 10 m to improve S4/S5 separations.
1820 hrs: Commence source array soft start and cetacean monitoring.
1824 hrs: Port source arrays collapsed due to slipped Yale grip. Recover source arrays.
1843 hrs: Projected SOL prime sequence 003.
1847 hrs: Abort attempt at prime sequence 003 due to collapsed source array separations.
1908 hrs: Commence circle back to restart prime sequence 003.
2030 hrs: Port source arrays in tow position.
2104 hrs: Commence stbd source array signature test.
2223 hrs: Stbd source array signature test complete.
2300 hrs: Commence source array soft start and cetacean monitoring.
2320 hrs: Source arrays at full volume.
Record 1728P2, sequence 003, >191°, 16 CMP prime, volume: 4450/ 4450.
FPSP: 1997/ LPSPD: 1712.
Prime reshoot of sequence 001 due to wide S4/S5 separation (trouser effect) resulting in depleted coverage.
Line rejected due to source imbalance (>1.5 dB). Do Not Process.
Wx: W F4, 1.5 m combined sea and swell.
5/11/2006

Continue recording 1728P2, sequence 003, >191°, 16 CMP prime, volume: 4450/ 4450.

FPSPD: 1711/ LPSP: 881.

Prime reshoot of sequence 001 due to wide S4/S5 separation (trouser effect) resulting in depleted coverage.
Line rejected due to source imbalance (>1.5 dB). Do Not Process.

Wx: NW F4, 2.0 m combined sea and swell.
Line change prime.

0153 hrs: Recover stbd source arrays to adjust depth ropes.

0235 hrs: Stbd workboat away for streamer ballast adjustment. Streamers 8, 6 and 1.
0313 hrs: Deploy stbd source arrays.

0335 hrs: Commence source array soft start and cetacean monitoring.

0336 hrs: Stbd source arrays in tow position.

0355 hrs: Source arrays at full volume.
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Date Comments

Vessel SR/V Veritas Viking2

Record 1440P2, sequence 004, >011°, 16 CMP prime, volume: 4450/ 4450.

FPSP: 1001/ LPSP: 1862.

Prime reshoot of sequence 002 due to wide S4/S5 separation (trouser effect) resulting in depleted coverage.
Line incomplete due to source array air leak.

0412 hrs: Stbd workboat onboard and secure.

Wx: NW F3, 1.5 m combined sea and swell.

Airleak.

0559 hrs: Stbd workboat away for platform position verification.
Line change prime.

0632 hrs: Recover port centre sub-array to repair airleak.

0720 hrs: Stbd workboat onboard and secure.

0800 hrs: Deploy port centre sub-array.

0819 hrs: Port centre sub-array in tow position.

0902 hrs: Commence source array soft start and cetacean monitoring.

Line change extended to recover stbd workboat before sunset. Vessel had to reduce speed during line
change.

0922 hrs: Source arrays at full volume.

Record 1744P1, sequence 005, >191°, 16 CMP prime, volume: 4450/ 4450.
FPSP: 1997/ LGSP: 1390.
Sudden air pressure loss. Continue down sail line while effecting repairs.

Wx: SW F4, 1.0 m combined sea and swell.

Unable to determine sudden air pressure loss.

1117 hrs: Air pressure nominal.

151 SP edit.

Continue recording 1744P1, sequence 005, >191°, 16 CMP prime, volume: 4450/ 4450.

FGSP: 1238/ LPSP: 881.
Line incomplete due to air pressure out of specification.

Wx: W F5, 1.0 m combined sea and swell.

Line change prime.

1220 hrs: Daily instrument tests.
1400 hrs: Commence source array soft start and cetacean monitoring.
1420 hrs: Source arrays at full volume.

Record 1456P1, sequence 006, >011°, 16 CMP prime, volume: 4450/ 4450.
FPSP: 1001/ LPSP: 2117.
Line complete.

Wx: NW F6, 1.5 m combined sea and swell.
Line change prime.

1659 hrs: Recover port centre sub-array to repair P-21 (erratic).
1733 hrs: Deploy port centre sub-array.

1744 hrs: Port centre sub-array in tow position.

1907 hrs: Stbd outboard sub-array deep. Float parted.

1908 hrs: Recover stbd outboard sub-array.

Stbd outboard sub-array float parted. Decision made to circle.

1928 hrs: Stbd outboard sub-array onboard. Commence repairs.
2033 hrs: Deploy stbd outboard sub-array.

2105 hrs: Stbd outboard sub-array in tow position.

2230 hrs: Commence source array soft start and cetacean monitoring.
2250 hrs: Source arrays at full volume.
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Date

Comments

Vessel SR/V Veritas Viking2
Record 1760P1, sequence 007, >191°, 16 CMP prime, volume: 4450/ 4450.
FPSP: 1997/ LPSPD: 1502.
Line in progress at end of day.
Wx: NW F6, 2.0 m combined sea and swell.
5/12/2006

Continue recording 1760P1, sequence 007, >191°, 16 CMP prime, volume: 4450/ 4450.

FPSPD: 1501/ LPSP: 881.
Line complete.

Wx: 300° at 11.4 m/s, 2.0 m combined sea and swell.
Line change prime.

0128 hrs: Recover sthd centre sub-array to repair S-10 and S-11 (erratic).
0230 hrs: Deploy port centre sub-array.

0254 hrs: Stbd centre sub-array in tow position.

0315 hrs: Commence source array soft start and cetacean monitoring.
0335 hrs: Source arrays at full volume.

Record 1472P1, sequence 008, >011°, 16 CMP prime, volume: 4450/ 4450.
FPSP: 1001/ LPSP: 2117.
Line complete.

0400 hrs: Chase/ support vessel 'Swissco 168’ on station.

0411 hrs: Chase/ support vessel 'Lady Rula' off station. Released from the program area.

Wx: 270° at 10.3 m/s, 2.0 m combined sea and swell.
Line change prime.

0825 hrs: Commence source array soft start and cetacean monitoring.
0845 hrs: Source arrays at full volume.

Record 1776P1, sequence 009, >191°, 16 CMP prime, volume: 4450/ 4450.
FPSP: 1997/ LPSP: 881.
Line complete.

1022 hrs: Vessel passing 1600 m clear of Bream 'A'.
Wx: 270° at 13.4 m/s, 1.5 m combined sea and swell.
Line change prime.

1135 hrs: Recover port inboard sub-array to repair P-19 and P-21.
1140 hrs: M//V Pacific Sword on location.

1347 hrs: Deploy port inboard sub-array.

1350 hrs: Commence source array soft start and cetacean monitoring.
1357 hrs: Port inboard sub-array in tow position.

1410 hrs: Source arrays at full volume.

Record 1488P1, sequence 010, >011°, 16 CMP prime, volume: 4450/ 4450.
FPSP: 1001/ LPSP: 2117.
Line complete.

1456 hrs: Vessel passing 875 m clear of Bream 'B'.

Wx: 270° at 12.0 m/s, 1.5 m combined sea and swell.

Line change prime.

1649 hrs: Recover port inboard sub-array to repair gun P-19.
1730 hrs: Deploy port inboard sub-array.

1753 hrs: Port inboard sub-array in tow position.

1850 hrs: Commence source array soft start and cetacean monitoring.
1910 hrs: Source arrays at full volume.
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Date Comments

Vessel SR/V Veritas Viking2

Record 1776F1, sequence 011, >191°, progressive infill, volume: 4450/ 4450.
FPSP: 1997/ LPSP: 881.

Do Not Process. Line rejected due to excessive swell noise and streamer control.
2046 hrs: Vessel passing 1300 m clear of Bream 'A'.

Wx: 265° at 12.0 m/s, 2.5 m combined sea and swell.

Weather stand-by. WX: 270° at 16.2 m/s, 2.5 m combined sea and swell.

2400 hrs: Abort attempt at progressive infill sequence 012. Vessel on weather stand-by at end of day.

5/13/2006

Weather stand-by. WX = 262° at 17 m/s, 3.0 m combined sea and swell.

0010 hrs: Source arrays at full volume.

0018 hrs: Abort attempt at progressive infill sequence 012.

0200 hrs: WX = 260° at 17 m/s, 3.0 m combined sea and swell.

0230 hrs: Decision made to recover streamer 8 during adverse weather period for preventive maintenance

(noisy channels and bad CMUSs).

0238 hrs: Recover source arrays.

0338 hrs: Source arrays onboard and secure.

0350 hrs: Vessel course 287° for streamer recovery.

0411 hrs: Deploy port geometry a further 50 m.

0448 hrs: Streamer 5 stacked over streamer 2.

0525 hrs: Streamer 6 stacked over streamer 3.

0546 hrs: Streamer 7 stacked over streamer 4.

0553 hrs: Port PV onboard and secure.

0605 hrs: Recover streamer 8 to active section 12.

0906 hrs: Azimuth thruster locked down and engaged for testing.

1004 hrs: Tests prove good. Azimuth thruster up and secure.

1034 hrs: Replace active section 12. Run tests.

1136 hrs: Tests prove good. Deploy streamer 8.

1213 hrs: Replace CMU S8C13.

1301 hrs: Replace CMU S8C14.

1314 hrs: Deploy Port PV.

1330 hrs: Streamer 8 connected to port PV and going wide.

1356 hrs: Streamer 7 connected to port PV and going wide.

1506 hrs: Streamer 6 connected to port PV and going wide.

1602 hrs: Streamer 5 connected to port PV and going wide.

1628 hrs: Port geometry in tow position.

1635 hrs: All streamers in tow position. Vessel heading for progressive infill sequence 012.

1712 hrs: Deploy source arrays.

1720 hrs: Raise streamers to target depth for noise analysis.

1830 hrs: WX = 230° at 11 m/s, 2.0 m combined sea and swell.

1835 hrs: Source arrays in tow position.

2020 hrs: Commence source array soft start and cetacean monitoring.

2040 hrs: Source arrays at full volume.

2043 hrs: Abort attempt at progressive infill sequence 012 due to excessive swell noise. WX = 230° at 9

m/s, 2.0 m combined sea and swell. Continue down sail line to attempt partial prime hole.

2140 hrs: Commence source array soft start and cetacean monitoring.

2200 hrs: Source arrays at full volume.

Run-in Alpha SPs. 1399A-1390A.

Record 1744P2, sequence 012, >191°, 16 CMP prime, volume: 4450/ 4450.

FPSP: 1389/ LPSP: 1239.

Partial prime reshoot of sequence 005 due to air pressure out specification.

Line complete.

Wx: 266° at 10 m/s, 2.0 m combined sea and swell.

Run-out Alpha SPs. 1238A-1229A.

Line change technical.

Vessel heading for progressive infill sequence 013 at end of day.
5/14/2006
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Date

Comments

Vessel

SR/V Veritas Viking2

On approach to progressive infill sequence 013 at start of day.

0135 hrs: Commence source array soft start and cetacean monitoring.
0155 hrs: Source arrays at full volume.
0207 hrs: Azimuth thruster locked down and engaged.

Record 1488F1, sequence 013, >011°, progressive infill, volume: 4450/ 4450.
FPSP: 1001/ LPSP: 2117.
Line complete.

0248 hrs: Vessel passing 705 m clear of Bream 'B'.

0330 hrs: Azimuth thruster up and secure.

0353 hrs: Stbd workboat away for personnel transfer with Pacific Sword.

0422 hrs: Workboat onboard and secure. Shirley, La Bouve and Morris onboard.

Wx: 070° at 10 m/s, 1.0 m combined sea and swell.
Line change infill.

0503 hrs: Stbd workboat away for streamer maintenance. Replace active section 2 in streamer 6.
0627 hrs: Workboat successfully replaced active section 2. Heading back to vessel.

0645 hrs: Commence source array soft start and cetacean monitoring.

0656 hrs: Stbd workboat onboard and secure.

0705 hrs: Source arrays at full volume.

Record 1776F2, sequence 014, >191°, progressive infill, volume: 4450/ 4450.

FPSP: 1997/ LPSP: 881.

Reshoot of progressive infill sequence 011 due to excessive swell noise and streamer control.
Line complete.

Wx: 197° at 05 m/s, 1.5 m combined sea and swell.
Line change infill.

1150 hrs: Commence source array soft start and cetacean monitoring.
1210 hrs: Source arrays at full volume.

Record 1504P1, sequence 015, >011°, 16 CMP prime, volume: 4450/ 4450.
FPSP: 1001/ LPSP: 2117.
Line complete.

1302 hrs: Vessel passing 360 m clear of Bream 'B'.
Wx: 270° at 08 m/s, 1.5 m combined sea and swell.
Line change prime.

1650 hrs: Commence source array soft start and cetacean monitoring.
1710 hrs: Source arrays at full volume.

Record 1792P1, sequence 016, >191°, 16 CMP prime, volume: 4450/ 4450.
FPSP: 1997/ LPSP: 881.
Line complete.

1830 hrs: Chase/ support vessel ‘Marimba' on station. 'Swissco 168’ off station, released from the program
area.
1847 hrs: Vessel passing 750 m clear of Bream 'A'.

Wx: 260° at 12 m/s, 1.0 m combined sea and swell.

Line change prime.

2045 hrs: Abort attempt at prime sequence 017. Streamers 1 and 8 out of contractual depth specification
due to PV wash/ vortex. Decision made to recover PVs and increase the tether length by 10 m.

2100 hrs: Recover source arrays.
2200 hrs: Source arrays onboard and secure.
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Date

Comments

Vessel SR/V Veritas Viking2
2236 hrs: Streamer 4 stacked over streamer 7.
2241 hrs: Conduct tow drill exercise with 'Marimba’'.
2254 hrs: Drill stood down.
2325 hrs: Streamer 3 stacked over streamer 6.
2342 hrs: Streamer 2 stacked over streamer 5.
2351 hrs: Port PV onboard and secure. Increase tether length by 10 m.
Vessel on course 030° for PV recovery at end of day.
5/15/2006
Vessel on course 030° for PV recovery at start of day. Port PV onboard and secure. Increase tether length
by 10 m.
0225 hrs: Deploy port PV (tether = 50 m) and streamer 1.
1310 hrs: Helicopter on deck for personnel transfer.
1315 hrs: Helicopter away. La Bouve and Morris depart vessel.
0329 hrs: Streamer 2 connected to port PV and going wide.
0358 hrs: Streamer 3 connected to port PV and going wide.
0445 hrs: Streamer 4 connected to port PV and going wide.
0458 hrs: Port streamers in temporary tow position (50 m further out from marks).
0510 hrs: Recovery stbd PV to increase tether length by 10 m.
0535 hrs: Streamer 5 stacked over streamer 2.
0605 hrs: Streamer 6 stacked over streamer 3.
0625 hrs: Streamer 7 stacked over streamer 4.
0630 hrs: Stbd PV onboard and secure. Increase tether length by 10 m.
0730 hrs: Deploy stbd PV (tether = 50 m) and streamer 8.
0821 hrs: Streamer 7 connected to stbd PV and going wide.
0843 hrs: Streamer 6 connected to stbd PV and going wide.
0845 hrs: Commence 90 minute pre-soft start cetacean monitoring.
0902 hrs: Streamer 5 connected to stbd PV and going wide.
0915 hrs: Deploy source arrays.
0939 hrs: All streamers in tow position.
1005 hrs: Source arrays in tow position.
1014 hrs: Adjust and fine tune in-line and cross-line geometry separations. Streamers 1 and 8 appear
stable. PV wash effect reduced.
1015 hrs: Commence source array soft start and cetacean monitoring.
1045 hrs: Source arrays at full volume.
1151 hrs: Commence 2-boat timing verification and trigger configuration.
1518 hrs: 2-boat timing erratic. Configuration file sent to CSL for analysis. Head for prime sequence 017.
1530 hrs: Recover port centre sub-array to repair P-4 (autofiring).
1657 hrs: Deploy port centre sub-array.
1712 hrs: Port centre sub-array in tow position.
1730 hrs: Commence source array soft start and cetacean monitoring.
1750 hrs: Source arrays at full volume.
Record 1520P1, sequence 017, >011°, 16 CMP prime, volume: 4450/ 4450.
FPSP: 1001/ LPSP: 2117.
Line complete.
1842 hrs: Vessel passing 90 m clear of Bream 'B'.
Wx: 335° at 3 m/s, 1.0 m combined sea and swell.
Line change prime.
2038 hrs: Commence 2-boat timing verification.
2045 hrs: Recover port inboard sub-array to repair P-10 (erratic).
2157 hrs: Deploy port inboard sub-array.
2220 hrs: Port inboard sub-array in tow position.
2244 hrs: 2-boat triggers erratic. Unable to Flip-Flop-Flap. CSL and ATG investigating.
2250 hrs: Commence source array soft start and cetacean monitoring.
2310 hrs: Source arrays at full volume.
Record 1808P1, sequence 018, >191°, 16 CMP prime, volume: 4450/ 4450.
FPSP: 1997/ LPSPD: 1708.
Line in progress at end of day.
Wx: 290° at 2 m/s, 1.0 m combined sea and swell.
5/16/2006
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Date Comments

Vessel SR/V Veritas Viking2

Continue recording 1808P1, sequence 018, >191°, 16 CMP prime, volume: 4450/ 4450.
FPSPD: 1707/ LPSP: 881.
Line complete.

0100 hrs: Vessel passing 235 m clear of Bream 'A'.
Wx: 290° at 2 m/s, 1.0 m combined sea and swell.
Line change prime.

0152 hrs: Stbd workboat away for inwater CMU maintenance and TS dip analysis.
0155 hrs: Commence 2-boat timing verification.

Line change extended to further troubleshoot 2-boat timing issues.

0500 hrs: Commence source array soft start and cetacean monitoring.

0510 hrs: 2-boat triggers/ timing erratic. Unable to commence source comparison test. CSL and ATG
investigating.

0520 hrs: Source arrays at full volume.

0523 hrs: Stbd workboat onboard and secure.

Record 1520F1, sequence 019, >011°, progressive infill, volume: 4450/ 4450.
FPSP: 1001/ LPSP: 2117.
Line complete.

0612 hrs: Vessel passing 75 m clear of Bream 'B'.
Wx: 052° at 5 m/s, 1.0 m combined sea and swell.
Line change infill.

0758 hrs: Continue troubleshooting 2-boat trigger timing issues.

0805 hrs: Recover stbd inboard sub-array to repair rGPS beacon.

0935 hrs: Deploy stbd inboard sub-array.

0945 hrs: 2-boat triggers/ timing erratic. Unable to commence source comparison test. CSL and ATG
investigating.

0955 hrs: Stbd inboard sub-array in tow position.

1000 hrs: Commence source array soft start and cetacean monitoring.

1020 hrs: Source arrays at full volume.

Record 1824P1, sequence 020, >191°, 16 CMP prime, volume: 4450/ 4450.
FPSP: 1997/ LPSP: 881.
Line complete.

1150 hrs: Vessel passing 230 m clear of Bream 'A'.

Wx: 080° at 4 m/s, 1.0 m combined sea and swell.

Line change prime.

1300 hrs: Continue troubleshooting 2-boat trigger timing issues.

1430 hrs: 2-boat triggers/ timing erratic. Unable to commence source comparison test. CSL and ATG
investigating.

1450 hrs: Commence source array soft start and cetacean monitoring.

1510 hrs: Source arrays at full volume.

Record 1536P1, sequence 021, >011°, 16 CMP prime, volume: 4450/ 4450.

FPSP: 1001/ LPSP: 2117.

Line complete.

1607 hrs: Vessel passing 75 m clear of Bream 'B'.

Wx: 020° at 6 m/s, 1.0 m combined sea and swell.

Line change prime.

1800 hrs: Continue troubleshooting 2-boat trigger timing issues.

1935 hrs: 2-boat trigger timing resolved. Source comparison test to be conducted next line change.

1950 hrs: Commence source array soft start and cetacean monitoring.
2010 hrs: Source arrays at full volume.
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Date

Comments

Vessel SR/V Veritas Viking2
Record 1824F1, sequence 022, >191°, progressive infill, volume: 4450/ 4450.
FPSP: 1997/ LPSP: 881.
Line complete.
2156 hrs: Vessel passing 310 m clear of Bream 'A'.
Wx: 270° at 3 m/s, 0.5 m combined sea and swell.
Line change infill.
2324 hrs: Commence source comparison test (flip-flop-flap) with Pacific Sword.
2400 hrs: Source comparison test considered complete for charging purposes. Pacific Sword on stand-by
rate at end of day.

5/17/2006

Continue source comparison test (flip-flop-flap) with Pacific Sword at start of day.

0008 hrs: Source comparison test complete. Technical audit complete. Pacific Sword on stand-by rate from
0001 hrs.

Line change extended to complete source comparison test with Pacific Sword.

0230 hrs: Commence source array soft start and cetacean monitoring.
0250 hrs: Source arrays at full volume.

Record 1552P1, sequence 023, >011°, 16 CMP prime, volume: 4450/ 4450.
FPSP: 1001/ LPSP: 2117.
Line complete.

0351 hrs: Vessel passing 75 m clear of Bream 'B'.
Wx: 360° at 2 m/s, 1.0 m combined sea and swell.
Line change prime.

0545 hrs: Recover stbd source arrays for preventive maintenance.
0654 hrs: Deploy stbd source arrays.

0710 hrs: Stbd source arrays in tow position.

0730 hrs: Commence source array soft start and cetacean monitoring.
0750 hrs: Source arrays at full volume.

Record 1840P1, sequence 024, >191°, 16 CMP prime, volume: 4450/ 4450.
FPSP: 1997/ LPSP: 881.
Line complete.

0933 hrs: Vessel passing 75 m clear of Bream 'A'.

Wx: 200° at 5 m/s, 1.0 m combined sea and swell.

Line change prime. Spectra in 2-boat mode.

1052 hrs: Recover port centre sub-array to adjust depth ropes.

1148 hrs: Deploy port centre sub-array.

1157 hrs: Port centre sub-array in tow position.

1235 hrs: Commence source array soft start and cetacean monitoring.
1258 hrs: Source arrays at full volume.

Record 1568P1, sequence 025, >011°, 16 CMP prime, volume: 4450/ 4450.
FPSP: 1001/ LPSP: 2117.

Line complete.

1353 hrs: Vessel passing 270 m clear of Bream 'B'.

Wx: 290° at 5 m/s, 1.0 m combined sea and swell.

Line change prime. Spectra in 2-boat mode.

1730 hrs: Commence source array soft start and cetacean monitoring.
1750 hrs: Source arrays at full volume.
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Date

Comments

Vessel

SR/V Veritas Viking2

5/18/2006

Record 1856P1, sequence 026, >191°, 16 CMP prime, volume: 4450/ 4450.

FPSP: 1997/ LPSP: 881.
Line complete.

1942 hrs: Vessel passing 75 m clear of Bream 'A'.
Wx: 240° at 6 m/s, 1.0 m combined sea and swell.
Line change prime. Spectra in 2-boat mode.

2250 hrs: Commence source array soft start and cetacean monitoring.
2310 hrs: Source arrays at full volume.

Record 1584P1, sequence 027, >011°, 16 CMP prime, volume: 4450/ 4450.

FPSP: 1001/ LPSPD: 1272.
Line in progress at end of day.

Wx: 110° at 2 m/s, 1.0 m combined sea and swell.

Continue recording 1584P1, sequence 027, >011°, 16 CMP prime, volume: 4450/ 4450.

FPSPD: 1273/ LPSP: 2117.
Line complete.

0006 hrs: Vessel passing 470 m clear of Bream 'B'.

0150 hrs: Stbd workboat away for CMU maintenance and equipment transfer with Pacific Sword.

Wx: 110° at 2 m/s, 1.0 m combined sea and swell.
Line change prime.

0245 hrs: Fire emergency drill.

0308 hrs: Dirill stood down.

0405 hrs: Commence source array soft start and cetacean monitoring.
0425 hrs: Source arrays at full volume.

0435 hrs: Stbd workboat onboard and secure.

Line change extended for dual boat timing verification and SRI tests.

Record 1856F1, sequence 028, >191°, progressive infill, volume: 4450/ 4450.

FPSP: 1997/ LPSP: 881.
Line complete.

1605 hrs: Vessel passing 260 m clear of Bream 'A'.

Wx: 140° at 6 m/s, 1.0 m combined sea and swell.

Line change infill.

0716 hrs: Recover stbd centre sub-array to repair S-11 (autofiring).
0810 hrs: Deploy stbd centre sub-array.

0828 hrs: Stbd centre sub-array in tow position.

0855 hrs: Commence source array soft start and cetacean monitoring.
0915 hrs: Source arrays at full volume.

Record 1584F1, sequence 029, >011°, progressive infill, volume: 4450/ 4450.

FSP: 1001/ LSP: 1132.

Line aborted due to excessive feather angle. Tailbuoys unable to clear Bream 'B' safely. Do Not Process.

Wx: 085° at 7 m/s, 1.0 m combined sea and swell.

Continue down sail line to maintain tidal sequence.

0950 hrs: Vessel moving at 1.5 kts VC to clear platform Bream 'B'.

1042 hrs: Vessel clear of Bream 'B'. Heading for progressive infill sequence 030 (close pass Bream 'A’).

1355 hrs: Commence source array soft start and cetacean monitoring.
1420 hrs: Source arrays at full volume.
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Date Comments

Vessel SR/V Veritas Viking2

Record 1856F2, sequence 030, >191°, progressive infill, volume: 4450/ 4450.
FPSP: 1997/ LPSP: 881.
Line complete.

1551 hrs: Vessel passing 75 m clear of Bream 'A'.
Wx: 085° at 4 m/s, 1.0 m combined sea and swell.
Line change infill.

1703 hrs: Recover port source arrays for preventive maintenance.
1825 hrs: Deploy port source arrays.

1842 hrs: Port source arrays in tow position.

1845 hrs: Commence source array soft start and cetacean monitoring.
1905 hrs: Source arrays at full volume.

Abort attempt at prime sequence 031 due to port source arrays out of depth specification. Continue down
sail line to maintain tidal sequence.

1939 hrs: Recover port source arrays.

2000 hrs: Port source arrays onboard. Depth rope caught on station 03. Replace depth rope. Deploy port
source arrays.

2015 hrs: Port source arrays in tow position.

2030 hrs: Supply vessel 'Lady Rula' on station for stores and equipment transfer.

2138 hrs: Stbd workboat away for stores and equipment transfer with Lady Rula.

2214 hrs: Stbd workboat onboard and secure. Stores and equipment transfer complete. Lady Rula
released from the program area.

2325 hrs: Commence source array soft start and cetacean monitoring.

2350 hrs: Source arrays at full volume.

On approach to prime sequence 031 (final close pass of Bream 'A") at end of day.

5/19/2006

On approach to prime sequence 031 (final close pass of Bream 'A") at start of day.

Record 1872P1, sequence 031, >191°, 16 CMP prime, volume: 4450/ 4450.
FPSP: 1997/ LPSP: 881.
Line complete.

0124 hrs: Vessel passing 265 m clear of Bream 'A'.
0220 hrs: General crew meeting to discuss 2-boat operations.

Wx: 300° at 6 m/s, 1.0 m combined sea and swell.
Line change prime.

0234 hrs: Start 2-boat network. Heading for undershoot sequence 032 (Bream 'B').
0237 hrs: Recover port centre sub-array to repair faulty DI.

0256 hrs: Deploy port centre sub-array.

0317 hrs: Port centre sub-array in tow position.

0345 hrs: Pacific Sword source array soft start.

0405 hrs: Pacific Sword at full volume.

0445 hrs: Pacific Sword in position. Commence 2-boat test line.

Continue 2-boat test line. Confirm header transfer.

0525 hrs: Test line complete.

Record 1520U1, sequence 032, >011°,

single source undershoot, volume: 4550.

FSP: 1159/ LSP: 1913.

Line rejected due to sub-array separations out of specification. Do Not Process. Pacific Sword downtime.

0617 hrs: Vessel passing 120 m clear of Bream 'B'.

Wx: 025° at 5 m/s, 1.0 m combined sea and swell.

Line change technical. Pacific Sword downtime.

0800 hrs: Pacific Sword adjusting source sub-array separations.
0915 hrs: Pacific Sword source array soft start.

0920 hrs: Sub-array separations stable and in specification.

0935 hrs: Pacific Sword at full volume.
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Date

Comments

Vessel

SR/V Veritas Viking2

5/20/2006

Record 1824U1, sequence 033, >191°,

single source undershoot, volume: 4550.

FSP: 1563/ LSP: 1455.

Line terminated due to sub-array separations out of specification. Do Not Process. Pacific Sword downtime.

Wx: 250° at 15 m/s, 1.5 m combined sea and swell.
Continue down sail line to maintain tidal sequence. Pacific Sword downtime.

1012 hrs: Pacific Sword released to work on sub-array separations.

1205 hrs: Pacific Sword on station. Sub-array separations stable and in specification.
1334 hrs: Pacific Sword source array soft start.

1354 hrs: Pacific Sword at full volume.

Record 1520U2, sequence 034, >011°,
single source undershoot, volume: 4550.
FPSP: 1147/ LPSP: 1891.

Line complete.

1459 hrs: Vessel passing 75 m clear of Bream 'B'.
Wx: 270° at 5 m/s, 1.0 m combined sea and swell.
Line change prime.

Line change extended to maintain tidal sequence.

1913 hrs: Pacific Sword source array soft start.
1925 hrs: Abort attempt at prime sequence 035 due to excessive swell noise. Wx: 220° at 15 m/s, 2.5 m
combined sea and swell.

Weather stand-by. Vessel continuing race track to maintain tidal sequence.

1930 hrs: Pacific Sword moving 1 nm clear of Viking2.

2200 hrs: Wx = 220° at 13 m/s, 3.0 m combined sea and swell.
2230 hrs: Commence 90 minute pre-soft start cetacean monitoring.
2300 hrs: Wx = 240° at 7 m/s, 2.5 m combined sea and swell.

On approach to prime sequence 035 at end of day.

Weather stand-by. On approach to prime sequence 035 at start of day.

0005 hrs: Abort attempt at prime sequence 035 due to excessive swell noise. Wx: 240° at 11 m/s, 2.5-3.0 m
combined sea and swell.

0008 hrs: Vessel continuing race track to maintain tidal sequence. Pacific Sword moving 1 nm clear of
Viking2.

0052 hrs: Pacific Sword source array soft start for test line.

0112 hrs: Pacific Sword at full volume.

0130 hrs: Commence test line for radio network health check.

0135 hrs: Recover stbd inboard sub-array for inspection.

0140 hrs: Test line complete. System integrity proves good.

0200 hrs: Wx = 240° at 5 m/s, 2.5 m combined sea and swell.

0245 hrs: Deploy stbd inboard sub-array.

0300 hrs: Stbd inboard sub-array in tow position.

0315 hrs: Weather improving. Pacific Sword in position. Head for prime sequence 035.

0345 hrs: Pacific Sword source array soft start.

0410 hrs: Pacific Sword at full volume.

Record 1872U1, sequence 035, >191°, 8 CMP prime undershoot, volume: 4550.
FPSP: 1518/ LPSP: 882.

Line complete.

0457 hrs: Vessel passing 230 m clear of Bream 'A'.

Wx: 255° at 10 m/s, 2.0 m combined sea and swell.

Line change prime.

0805 hrs: Pacific Sword source array soft start.
0825 hrs: Pacific Sword at full volume.

Line change extended to maintain tidal sequence.
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Date Comments

Vessel SR/V Veritas Viking2

Record 1504U1, sequence 036, >011°, 8 CMP prime undershoot, volume: 4550.
FPSP: 1068/ LPSP: 1910.

Line complete.

0926 hrs: Vessel passing 75 m clear of Bream 'B'.

Wx: 285° at 6 m/s, 2.0 m combined sea and swell.

Line change prime.

1205 hrs: Pacific Sword source array soft start.
1225 hrs: Pacific Sword at full volume.

Record 1840U1, sequence 037, >191°, 8 CMP prime undershoot, volume: 4550.
FPSP: 1572/ LPSP: 882.

Line complete.

1339 hrs: Vessel passing 115 m clear of Bream 'A'.

Wx: 270° at 7 m/s, 1.5 m combined sea and swell.

Line change prime.

1700 hrs: Pacific Sword source array soft start.
1720 hrs: Pacific Sword at full volume.

Line change extended to maintain tidal sequence.

Record 1520U3, sequence 038, >011°, 8 CMP prime undershoot, volume: 4550.
FPSP: 1152/ LPSP: 1920.

Line complete.

1815 hrs: Vessel passing 100 m clear of Bream 'B'.

Wx: 305° at 12 m/s, 1.5 m combined sea and swell.

Line change prime.

2210 hrs: Pacific Sword source array soft start.

Line change extended due to adverse wind and sea conditions. Turn radius increased. Vessel speed
reduced.

2235 hrs: Pacific Sword at full volume.

Record 1840U2, sequence 039, >191°, 8 CMP prime undershoot, volume: 4550.

FPSP: 1513/ LPSP: 1199.

Line terminated early due to source array airleak. Line considered complete.

2310 hrs: Vessel passing 100 m clear of Bream 'A'.

Wx: 290° at 12 m/s, 2.0 m combined sea and swell.

Source array airleak. Pacific Sword downtime.

Vessel continuing race track to maintain tidal sequence at end of day.
5/21/2006

Source array airleak. Pacific Sword downtime.

Vessel continuing race track to maintain tidal sequence at start of day.

Line change prime.

0228 hrs: Pacific Sword source array soft start.

0245 hrs: MOB drill.

0258 hrs: MOB drill stood down.

0247 hrs: Pacific Sword soft start aborted due to no rGPS data from centre sub-array.

0255 hrs: Abort attempt at sequence 040 due to no rGPS data from centre sub-array. Pacific Sword
recovering centre sub-array for repairs.
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Date Comments

Vessel SR/V Veritas Viking2

No rGPS data from centre sub-array. Pacific Sword downtime.

0258 hrs: Vessel continuing race track to maintain tidal sequence.

0311 hrs: Pacific Sword altering course to fair seas to recover centre sub-array.
0318 hrs: Vessel out of Spectra steering to move clear of platform Bream 'B'.
0632 hrs: Pacific Sword back in position. rGPS beacon repaired.

0633 hrs: Pacific Sword source array soft start.

0653 hrs: Pacific Sword at full volume.

Record 1872U2, sequence 040, >191°, 8 CMP prime undershoot, volume: 4550.
FPSP: 1513/ LPSP: 881.

Line complete.

0751 hrs: Vessel passing 210 m clear of Bream 'A'.

Wx: 285° at 11 m/s, 2.0 m combined sea and swell.

Line change prime.

1046 hrs: Pacific Sword source array soft start.

1106 hrs: Pacific Sword at full volume.

1125 hrs: Abort attempt at sequence 042 due to excessive swell noise. Wx: 280° 14 m/s, 2.0-2.5 m
combined sea and swell.

1126 hrs: Vessel out of Spectra steering to move clear of platform Bream 'B'.
1130 hrs: Pacific Sword moving 1 nm clear of Viking2.

Weather stand-by. Vessel continuing race track to maintain tidal sequence.
1400 hrs: Wx = 280° at 11 m/s, 2.0 m combined sea and swell.

1500 hrs: Pacific Sword in position.

1505 hrs: Pacific Sword source array soft start.

1525 hrs: Pacific Sword at full volume.

Record 1872U3, sequence 041, >191°, 8 CMP prime undershoot, volume: 4550.
FPSP: 1512/ LPSP: 934.

Line complete.

1605 hrs: Vessel passing 100 m clear of Bream 'A'.

Wx: 000° at 12 m/s, 2.0 m combined sea and swell.

Line change prime.

Line change extended to maintain tidal sequence.

2030 hrs: Pacific Sword source array soft start.
2050 hrs: Pacific Sword at full volume.

Record 1504U2, sequence 042, >011°, 8 CMP prime undershoot, volume: 4550.

FPSP: 1001/ LGSP: 1393.

Spectra data server problem on Pacific Sword. Continue down sail line while effecting repairs. Line
incomplete.

2145 hrs: Vessel passing 100 m clear of Bream 'B'.

Wx: 240° at 4 m/s, 1.5 m combined sea and swell.

Spectra data server problem on Pacific Sword. Unable to accept data. Pacific Sword downtime.
11 SP edit.

Continue recording 1504U2, sequence 042, >011°, 8 CMP prime undershoot, volume: 4550.
FGSP: 1415/ LPSP: 1817.

Line incomplete due to Spectra server problem on Pacific Sword.

Wx: 240° at 4 m/s, 1.5 m combined sea and swell.

Line change prime.

2302 hrs: Stbd workboat away for inwater CMU maintenance.

2312 hrs: Recover stbd source arrays for inspection.

2358 hrs: Deploy stbd source arrays.

On approach to sequence 043 at end of day.
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Comments
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SR/V Veritas Viking2

5/22/2006

5/23/2006

On approach to sequence 043 at start of day.

0004 hrs: Viking2 stbd source arrays in tow position.
0025 hrs: Stbd workboat onboard and secure.
0120 hrs: Pacific Sword source array soft start.

Line change extended to maintain tidal sequence.
0148 hrs: Abort attempt at sequence 043 due to source array air leak. Pacific Sword source arrays disabled.

Source array airleak. Pacific Sword downtime.

0149 hrs: Continue race track to maintain tidal sequence.

0150 hrs: Vessel out of Spectra steering to move clear of platform Bream 'A'.
0155 hrs: Pacific Sword moving 1 nm clear of Viking2.

0500 hrs: Pacific Sword in position - airleak rectified.

0520 hrs: Pacific Sword source array soft start.

0540 hrs: Pacific Sword at full volume.

0558 hrs: Abort attempt at sequence 043 due to excessive swell noise. Wx: 240° 13 m/s, 2.0-2.5 m
combined sea and swell.

0602 hrs: Vessel out of Spectra steering to move clear of platform Bream 'B'.
0608 hrs: Pacific Sword moving 1 nm clear of Viking2.

0618 hrs: Predicted SOL sequence 042.

Weather stand-by. Vessel continuing race track to maintain tidal sequence.

0800 hrs: Wx = 260° at 14 m/s, 2.5 m combined sea and swell.

0905 hrs: Pacific Sword in position.

0940 hrs: Pacific Sword source array soft start.

1000 hrs: Pacific Sword at full volume.

1011 hrs: Abort attempt at sequence 043 due to excessive swell noise. Wx: 230° 14 m/s, 3.0 m combined
sea and swell (increasing).

1015 hrs: Vessel out of Spectra steering to move clear of platform Bream 'A'.

1016 hrs: Pacific Sword moving 1 nm clear of Viking2.

1200 hrs: Wx = 180° at 15 m/s, 3.0 m combined sea and swell.

1400 hrs: Wx = 180° at 11 m/s, 3.0 m combined sea and swell.

1423 hrs: Pacific Sword in position.

1428 hrs: Pacific Sword source array soft start.

1443 hrs: Abort attempt at sequence 043 due to excessive swell noise. Wx: 190° 10 m/s, 3.0 m combined
sea and swell.

1448 hrs: Vessel out of Spectra steering to move clear of platform Bream 'B'.

1450 hrs: Pacific Sword moving 1 nm clear of Viking2.

1508 hrs: Recover source arrays. Plan to recover streamer 4 during period of inclement weather for
preventive maintenance.

1600 hrs: Wx = 170° at 8 m/s, 3.0 m combined sea and swell.

1627 hrs: Source arrays onboard and secure.

1800 hrs: Wx = 180° at 9 m/s, 3.0 m combined sea and swell.

1920 hrs: Recover streamer 4 to active section 22 (noisy channels).

2112 hrs: Replace active section 22.

2152 hrs: Deploy streamer 4.

2350 hrs: Streamer 4 in tow position.

2353 hrs: Deploy source arrays.

On approach to sequence 043 at end of day. Wx: 140° at 10 m/s, 2.5 m combined sea and swell.
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Comments

Vessel

SR/V Veritas Viking2

5/24/2006

Weather stand-by. On approach to sequence 043 at start of day. Wx: 140° at 10 m/s, 2.5 m combined sea
and swell.

0020 hrs: Pacific Sword source array soft start.

0025 hrs: Viking2 source arrays in tow position.

0040 hrs: Pacific Sword at full volume.

0043 hrs: Abort attempt at sequence 043 due to excessive swell noise. Wx: 140° 9 m/s, 2.5 m combined
sea and swell.

0050 hrs: Vessel out of Spectra steering to move clear of platform Bream 'B'.

0052 hrs: Pacific Sword moving 1 nm clear of Viking2.

0200 hrs: Wx = 155° at 7 m/s, 2.5 m combined sea and swell.

0300 hrs: Chase/ support vessel 'Swissco 168’ on station. Support vessel ‘Marimba' off station - released
from the program area, enroute to Melbourne.

0400 hrs: Wx = 180° at 12 m/s, 2.5 m combined sea and swell.

0445 hrs: Pacific Sword source array soft start.

0505 hrs: Pacific Sword at full volume.

0521 hrs: Abort attempt at sequence 043 due to excessive swell noise. Wx: 180° 10 m/s, 2.5 m combined
sea and swell.

0530 hrs: Vessel out of Spectra steering to move clear of platform Bream 'A'".

0532 hrs: Pacific Sword moving 1 nm clear of Viking2.

0600 hrs: Wx = 160° at 12 m/s, 2.5 m combined sea and swell.

0800 hrs: Wx = 140° at 12 m/s, 2.0 m combined sea and swell.

0905 hrs: Pacific Sword source array soft start.

0925 hrs: Pacific Sword at full volume.

Record 1520U4, sequence 043, >191°, 8 CMP prime undershoot, volume: 4550.

FSP: 1001/ LSP: 1207.

Line terminated due to erratic tidal shift (currents). Feather angle moving towards platform Bream 'B'. Tidal
transition one hour ahead of prediction. Do Not Process.

Wx: 140° at 8 m/s, 1.5 m combined sea and swell.
Vessel continuing race track to maintain tidal sequence.

1032 hrs: Vessel out of Spectra steering to move clear of platform Bream 'B'.

1035 hrs: Pacific Sword moving 1 nm clear of Viking2.

1116 hrs: Tailbuoys clear of Bream 'B'.

1200 hrs: Wx = 140° at 8 m/s, 2.5 m combined sea and swell.

1311 hrs: Pacific Sword in position.

1320 hrs: Pacific Sword source array soft start.

1340 hrs: Pacific Sword at full volume.

1407 hrs: Abort attempt at sequence 044 due to excessive swell noise. Wx: 140° 12 m/s, 3.0 m combined
sea and swell.

Weather stand-by.

1412 hrs: Vessel out of Spectra steering to move clear of platform Bream 'A'.

1600 hrs: Wx = 140° at 12 m/s, 3.0 m combined sea and swell.

1800 hrs: Wx = 150° at 12 m/s, 4.0 m combined sea and swell.

1830 hrs: Abort any further attempts at line. Weather increasing. Decision made to head for 'Adverse
Weather Loitering Area'. Pacific Sword 1 nm clear of Viking2.

2000 hrs: Wx = 170° at 10 m/s, 4.0 m combined sea and swell.

2200 hrs: Wx = 160° at 10 m/s, 4.0 m combined sea and swell.

2207 hrs: Recover source arrays.

2300 hrs: Wx = 160° at 9 m/s, 4.0 m combined sea and swell.

Heading for 'Adverse Weather Loitering Area’ at end of day.
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Date Comm

ents

Vessel SR/V Veritas Viking2

Weather stand-by. Heading for 'Adverse Weather Loitering Area' at start of day. Pacific Sword clear of

Viking2.

0015 hrs
0100 hrs
0300 hrs

0425 hrs:
0500 hrs:
0700 hrs:
0740 hrs:
0900 hrs:
1100 hrs:
1300 hrs:
1400 hrs:

Wx: 160° at 9 m/s, 4.0 m combined sea and swell.

: Viking2 source arrays onboard and secure.

: Wx = 200° at 10 m/s, 4.0 m combined sea and swell.
: Wx = 180° at 13 m/s, 4.0 m combined sea and swell.
Enter loitering zone.

Wx = 200° at 15 m/s, 4.5 m combined sea and swell.
Wx = 190° at 14 m/s, 4.5 m combined sea and swell.
Pacific Sword recovering source arrays.

Wx = 175° at 10 m/s, 4.0 m combined sea and swell.
Wx = 180° at 5 m/s, 4.0 m combined sea and swell.
Wx = 175° at 10 m/s, 4.0 m combined sea and swell.

BBT for crew change.

1500 hrs
1700 hrs
1900 hrs
2100 hrs
2300 hrs

: Wx = 260° at 8 m/s, 4.0 m combined sea and swell.

:Wx = 220° at 11 m/s, 3.5 m combined sea and swell.
: Wx = 200° at 13 m/s, 3.5 m combined sea and swell.
:Wx =190° at 11 m/s, 3.5 m combined sea and swell.
:Wx =170° at 10 m/s, 4.0 m combined sea and swell.

Undershoot vessel 'M/V Pacific Sword' off station. Released from the program area, enroute to

Vessel in 'Adverse Weather Loitering Area’ at end of day. Streamers in tow position and stable.

5/25/2006

Weather stand-by. Vessel in 'Adverse Weather Loitering Area' at start of day. Streamers in tow position and
stable. Wx: 180° at 12 m/s, 3.5 m combined sea and swell.

0200 hrs

0341 hrs:
0400 hrs:
0600 hrs:
0800 hrs:
1000 hrs:
1000 hrs:
1145 hrs:
1200 hrs:
1400 hrs:
1525 hrs:
1545 hrs:

1600 hrs

1608 hrs:
1707 hrs:
1715 hrs:
1730 hrs:
1743 hrs:
1748 hrs:
1750 hrs:
1755 hrs:
1800 hrs:
2000 hrs:
2215 hrs:
2235 hrs:
2247 hrs:
2250 hrs:
2253 hrs:

: Wx = 180° at 09 m/s, 3.5 m combined sea and swell.
Commence turn back towards the Greater Bream work site.
Wx = 215° at 10 m/s, 3.5 m combined sea and swell.
Wx =190° at 11 m/s, 3.5 m combined sea and swell.
Wx = 180° at 10 m/s, 3.0 m combined sea and swell.

Wx = 180° at 12 m/s, 3.0 m combined sea and swell.
Viking2 DTN enabled. Radio link established with Pacific Sword.
Wx = 180° at 12 m/s, 3.0 m combined sea and swell.

Wx = 160° at 08 m/s, 3.0 m combined sea and swell.
Pacific Sword deploying source arrays.

Commence 90 minute pre-soft start cetacean monitoring.
: Wx = 160° at 10 m/s, 3.0 m combined sea and swell.
Deploy source arrays.

Source arrays in tow position.

Pacific Sword source arrays in tow position.

Pacific Sword source array soft start.

Vessel out of Spectra steering to move clear of platform Bream 'B'.
Pacific Sword moving 1 nm clear of Viking2.

Vessel continuing race track to maintain tidal sequence.

Wx = 160° at 08 m/s, 3.0 m combined sea and swell.

Wx = 145° at 07 m/s, 2.5 m combined sea and swell.

Pacific Sword source array soft start.

Pacific Sword at full volume.

Vessel out of Spectra steering to move clear of platform Bream 'A'.
Pacific Sword moving 1 nm clear of Viking2.

Undershoot vessel 'M/V Pacific Sword' back on location. Crew change complete.

Abort attempt at sequence 044 due to excessive swell noise break-out.

Abort attempt at sequence 044 due to excessive swell noise break-out.

Vessel heading for sequence 044 at end of day. Vessel continuing race track to maintain tidal sequence.
Wx: 170° at 09 m/s, 2.5 m combined sea and swell.

5/26/2006

Weather stand-by. Vessel heading for sequence 044 at start of day. Wx: 170° at 09 m/s, 2.5 m combined
sea and swell.

0200 hrs
0240 hrs
0300 hrs

Greater Bream 3D 2006

:Wx =167° at 07 m/s, 2.5 m combined sea and swell.
: Pacific Sword source array soft start.
: Pacific sword at full volume.
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Date

Comments

Vessel

SR/V Veritas Viking2

Record 1504U3, sequence 044, >011°, 8 CMP prime undershoot, volume: 4550.
FSP: 1002/ LSP: 1706.

Line rejected due to energy source out of specification (erratic timing) and poor sub-array separations. Do

Not Process. Pacific Sword downtime.

0443 hrs: Vessel passing 100 m clear of Bream 'B'.
Wx: 190° at 6 m/s, 2.5 m combined sea and swell.
Line change technical. Pacific Sword downtime.
0735 hrs: Pacific Sword source array soft start.
Line change extended to maintain tidal sequence.
0805 hrs: Pacific Sword at full volume.

Record 1872U4, sequence 045, >191°, 8 CMP prime undershoot, volume: 4550.
FSP: 1539/ LSP: 881.

Line rejected due to energy source out of specification (airleak). Do Not Process.

0910 hrs: Vessel passing 220 m clear of Bream 'A'.

Wx: 170° at 7 m/s, 2.0 m combined sea and swell.

Line change technical. Pacific Sword downtime.

1015 hrs: Viking2 recover stbd source arrays to adjust separation tethers.
1110 hrs: Viking2 source arrays in tow position.

1230 hrs: Pacific Sword source array soft start.

1250 hrs: Pacific Sword at full volume.

Line change extended to maintain tidal sequence.

Record 1504U4, sequence 046, >011°, 8 CMP prime undershoot, volume: 4550.
FPSP: 1118/ LPSP: 1682.

Line complete.

1413 hrs: Vessel passing 230 m clear of Bream 'B'.

Wx: 130° at 3 m/s, 2.0 m combined sea and swell.

Line change prime.

1720 hrs: Pacific Sword source array soft start.
1740 hrs: Pacific Sword at full volume.

Line change extended for source array repairs. Pacific Sword downtime.
Record 1824U2, sequence 047, >191°, 8 CMP prime undershoot, volume: 4550.
FPSP: 1512/ LPSP: 922.

Line complete.

1816 hrs: Vessel passing 280 m clear of Bream 'A'.

Wx: 170° at 7 m/s, 2.0 m combined sea and swell.

Line change prime.

2115 hrs: Pacific Sword source array soft start.
2135 hrs: Pacific Sword at full volume.

Line change extended to maintain tidal sequence.

Record 1520U5, sequence 048, >011°, 8 CMP prime undershoot, volume: 4550.
FSP: 1001/ LSP: 1445.

Pacific Sword downtime.

Line rejected due to energy source out of specification (erratic timing). Do Not Process. Pacific Sword

downtime.
1816 hrs: Vessel passing 120 m clear of Bream 'B'.

Wx: 020° at 3 m/s, 2.0 m combined sea and swell.
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Date

Comments

Vessel SR/V Veritas Viking2
Line change technical. Pacific Sword downtime.
Heading for sequence 049 at end of day.
5/27/2006

Continue line change technical. Pacific Sword downtime. Heading for sequence 049 at start of day.
0001 hrs: Stbd workboat away for inwater CMU maintenance.

Line change extended for optimal tidal current.

0225 hrs: Pacific Sword source array soft start.

0245 hrs: Pacific Sword at full volume.

0300 hrs: Stbd workboat onboard and secure.

Record 1824U3, sequence 049, >191°, 8 CMP prime undershoot, volume: 4550.
FPSP: 1513/ LPSP: 1199.

Line incomplete due to energy source out of specification (erratic timing, airleak).
0327 hrs: Vessel passing 260 m clear of Bream 'A'.

Wx: 235° at 7 m/s, 2.0 m combined sea and swell.

Energy source out of specification (erratic timing, airleak). Pacific Sword downtime.

Line change prime.

0411 hrs: Decision made to go back to single vessel acquisition. Pacific Sword off station to repair and test
source arrays.

0413 hrs: Viking2 back in single vessel mode.

0426 hrs: Stbd workboat away for TS-dip analysis and equipment transfer with Pacific Sword.

0509 hrs: Stbd workboat onboard and secure.

0630 hrs: Commence source array soft start and cetacean monitoring.

Energy source out of specification (erratic timing, airleak). Pacific Sword downtime.
0650 hrs: Source arrays at full volume.

Record 1584F2, sequence 050, >011°, progressive infill, volume: 4450/ 4450.
FPSP: 1001/ LPSP: 2117.

Line complete.

Wx: 270° at 7 m/s, 2.0 m combined sea and swell.

Line change infill.

1145 hrs: Commence source array soft start and cetacean monitoring.
1205 hrs: Source arrays at full volume.

Record 1888P1, sequence 051, >191°, 16 CMP prime, volume: 4450/ 4450.
FPSP: 1997/ LPSP: 881.

Line complete.

Wx: 270° at 11 m/s, 2.0 m combined sea and swell.

Line change prime.

1630 hrs: Commence source array soft start and cetacean monitoring.
1650 hrs: Source arrays at full volume.

Record 1600P1, sequence 052, >011°, 16 CMP prime, volume: 4450/ 4450.
FPSP: 1001/ LPSP: 2117.

Line complete.

Wx: 300° at 7 m/s, 2.0 m combined sea and swell.

Line change prime.

2110 hrs: Commence source array soft start and cetacean monitoring.
2130 hrs: Source arrays at full volume.
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Date Comments

Vessel SR/V Veritas Viking2

Record 1904P1, sequence 053, >191°, 16 CMP prime, volume: 4450/ 4450.
FPSP: 1997/ LPSPD: 1120.
Line in progress at end of day.

Wx: 290° at 7 m/s, 2.0 m combined sea and swell.

5/28/2006
Continue recording 1904P1, sequence 053, >191°, 16 CMP prime, volume: 4450/ 4450.
FPSPD: 1119/ LPSP: 881.
Line complete.
Wx: 280° at 12 m/s, 2.0 m combined sea and swell.
Line change prime.
0250 hrs: Commence source array soft start and cetacean monitoring.
0310 hrs: Source arrays at full volume.
Line change extended for source array testing (Pacific Sword).
Record 1616P1, sequence 054, >011°, 16 CMP prime, volume: 4230/ 4450.
FPSP: 1002/ LPSP: 2117.
Line complete.
Wx: 280° at 14 m/s, 2.0 m combined sea and swell.
Line change prime. Decision made to resume 2-boat undershoot operations. Pacific Sword source arrays
prove acceptable.
0550 hrs: Recover Viking2 port source arrays for preventive maintenance.
0605 hrs: Pacific Sword in position. Establish 2-boat radio link.
0720 hrs: Pacific Sword source array soft start.
0740 hrs: Pacific Sword at full volume.
0805 hrs: Viking2 port source arrays in tow position.
Line change extended due to transition from single vessel to dual vessel acquisition. Pacific Sword
downtime.
Record 1840U3, sequence 055, >191°, 8 CMP undershoot, volume: 4550.
FPSP: 1572/ LPSP: 882.
Line complete.
0914 hrs: Vessel passing 145 m clear of Bream 'A'.
Wx: 270° at 14 m/s, 2.0 m combined sea and swell.
Line change prime.
1230 hrs: Pacific Sword source array soft start.
1245 hrs: Pacific Sword reports no rGPS data from centre sub-array.
1250 hrs: Pacific Sword at full volume.
1310 hrs: Abort attempt at sequence 056 due to no rGPS data from centre sub-array. Pacific Sword source
arrays disabled for recovery.
Commence circle back to restart sequence 056. Pacific Sword downtime.
1521 hrs: Pacific Sword unable to repair rGPS unit in time. Decision made to go back to single vessel
acquisition.
1840 hrs: Viking2 commence source array soft start and cetacean monitoring.
1900 hrs: Viking2 source arrays at full volume.
1907 hrs: Abort attempt at prime sequence 056 due to excessive swell noise = >5 uBars.
Weather stand-by. Wx: 200° at 10 m/s, 3.0 m combined sea and swell.
2308 hrs: Pacific Sword rGPS repaired and proves good. Back in 2-boat mode. Heading for undershoot
sequence 056.
2350 hrs: Pacific Sword source array soft start.
On approach to undershoot sequence 056 at end of day.
5/29/2006
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Comments

Vessel SR/V Veritas Viking2
Weather stand-by. Wx: 230° at 13 m/s, 2.5 m combined sea and swell. On approach to undershoot
sequence 056 at start of day.
0010 hrs: Pacific Sword at full volume.
Record 1520U6, sequence 056, >011°, 8 CMP undershoot, volume: 4550.
FPSP: 1111/ LPSP: 1699.
Line complete.
0116 hrs: Vessel passing 130 m clear of Bream 'B'.
Wx: 270° at 14 m/s, 2.0 m combined sea and swell.
Line change undershoot (deadhead).
Vessel manoeuvring to maintain Pitch-Roll-Heave within tolerance for Helo operations.
0410 hrs: Helicopter 1 on deck.
0419 hrs: Helicopter 1 away.
0420 hrs: Helicopter 2 on deck.
0428 hrs: Helicopter 2 away.
0455 hrs: Helicopter 3 on deck.
0501 hrs: Helicopter 3 away.
0511 hrs: Helicopter 4 on deck.
0518 hrs: Helicopter 4 away.
0522 hrs: Helicopter 5 on deck.
0529 hrs: Helicopter 5 away. Crew change complete. Boon's rotation off/ Bell's rotation on.
0530 hrs: Vessel heading back to Bream 'B' to resume production after completing crew change.
Continue heading back to Bream 'B' to resume production after completing crew change. Pacific Sword on
station.
1100 hrs: Wind and seas increasing. 210° at 15 m/s, 4.0 m combined sea and swell.
Weather stand-by. Wx: 210° at 12 m/s, 4.0 m combined sea and swell.
1200 hrs: Abort attempt at sequence 057 due to excessive swell noise = >10 uBar.
1300 hrs: Wx = 180° at 13 m/s, 4.0 m combined sea and swell.
1500 hrs: Wx = 180° at 11 m/s, 3.5 m combined sea and swell.
1700 hrs: Wx = 170° at 12 m/s, 3.5 m combined sea and swell.
1900 hrs: Wx = 180° at 12 m/s, 3.5 m combined sea and swell.
2000 hrs: Decision made to recover streamer 3 for preventive maintenance during inclement weather period
(bad depth control and noisy channels).
2026 hrs: Recover source arrays.
2144 hrs: Source arrays onboard and secure.
2212 hrs: Streamer 4 stacked over streamer 7.
2239 hrs: Recover streamer 3.
Streamer 3 coming onboard for preventive maintenance at end of day.
5/30/2006

Weather stand-by. Wx: 145° at 7 m/s, 3.0 m combined sea and swell. Streamer 3 coming onboard for
preventive maintenance at start of day.

0200 hrs: Wx = 160° at 11 m/s, 3.0 m combined sea and swell.
0220 hrs: Replace active section 13 (noisy channels). Run tests.
0325 hrs: New section proves good. Deploy streamer 3.

0345 hrs: Replace CMU S3C9 (erratic depth keeping).

0400 hrs: Wx = 145° at 7 m/s, 3.0 m combined sea and swell.
0540 hrs: Streamer 3 connected to port PV and going wide.
0617 hrs: Streamer 4 connected to port PV and going wide.
0625 hrs: Deploy Viking2 source arrays.

0640 hrs: Pacific Sword source array soft start.

0644 hrs: All streamers in tow position.

0646 hrs: Viking2 source arrays in tow position.

0700 hrs: Pacific Sword at full volume.
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Vessel

SR/V Veritas Viking2

5/31/2006

Record 1520U7, sequence 057, >011°, 8 CMP undershoot, volume: 4550.
FPSP: 1108/ LPSP: 1656.

Line and undershoot complete.

0839 hrs: Vessel passing 75 m clear of Bream 'B'.

Wx: 090° at 12 m/s, 2.5 m combined sea and swell.

Line change undershoot.

1015 hrs: Undershoot complete - back in single vessel mode. 'Pacific Sword' released from the program

area.

1030 hrs: Chase/ support vessel 'Lady Rula’ on station. 'Swissco 168’ released from the program area for

crew change.

Extended line change due to program geometry. Distance from undershoot to prime acquisition.

1310 hrs: Commence source array soft start and cetacean monitoring.
1330 hrs: Source arrays at full volume.

Record 1168P1, sequence 058, >191°, 16 CMP prime, volume: 4450/ 4450.
FPSP: 1997/ LPSP: 881.
Line complete.

Wx: 110° at 12 m/s, 2.0 m combined sea and swell.

Line change prime.

1605 hrs: Recover source arrays to adjust separation tethers.

1642 hrs: Source arrays in tow position.

1800 hrs: Commence source array soft start and cetacean monitoring.
1820 hrs: Source arrays at full volume.

Record 1616F1, sequence 059, >011°, progressive infill, volume: 4450/ 4450.
FPSP: 1001/ LPSP: 2117.
Line complete.

Wx: 040° at 7 m/s, 1.5 m combined sea and swell.

Line change progressive infill.

2104 hrs: Stbd workboat away for inwater CMU maintenance.

2240 hrs: Commence source array soft start and cetacean monitoring.

2300 hrs: Source arrays at full volume.

Record 1184P1, sequence 060, >191°, 16 CMP prime, volume: 4450/ 4450.
FPSP: 1997/ LPSPD: 1616.

Line in progress at end of day.

2344 hrs: Stbd workboat onboard and secure.

Wx: 275° at 2 m/s, 1.5 m combined sea and swell.

Continue recording 1184P1, sequence 060, >191°, 16 CMP prime, volume: 4450/ 4450.

FPSPD: 1615/ LPSP: 881.
Line complete.

0120 hrs: Stbd workboat away for inwater CMU maintenance.

Wx: 275° at 2 m/s, 1.5 m combined sea and swell.

Line change prime.

0242 hrs: Stbd workboat onboard and secure.

0325 hrs: Commence source array soft start and cetacean monitoring.
0345 hrs: Source arrays at full volume.

Record 1632P1, sequence 061, >011°, 16 CMP prime, volume: 4450/ 4450.
FPSP: 1001/ LPSP: 2117.

Line complete.

Wx: 030° at 4 m/s, 1.5 m combined sea and swell.
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Vessel SR/V Veritas Viking2

Line change prime.

0900 hrs: Commence source array soft start and cetacean monitoring.
0920 hrs: Source arrays at full volume.

Record 1200P1, sequence 062, >191°, 16 CMP prime, volume: 4450/ 4450.
FPSP: 1997/ LPSP: 881.
Line complete.

Wx: 100° at 6 m/s, 1.0 m combined sea and swell.
Line change prime.

1350 hrs: Commence source array soft start and cetacean monitoring.
1410 hrs: Source arrays at full volume.

Record 1632F1, sequence 063, >011°, progressive infill, volume: 4450/ 4450.
FPSP: 1001/ LPSP: 2117.
Line complete.

Wx: 075° at 10 m/s, 1.5 m combined sea and swell.
Line change progressive infill.

1700 hrs: Chase/ support vessel 'Swisscol68' back on station. 'Lady Rula' off station - released from the
program area.

1845 hrs: Commence source array soft start and cetacean monitoring.

1905 hrs: Source arrays at full volume.

Record 1216P1, sequence 064, >191°, 16 CMP prime, volume: 4450/ 4450.
FPSP: 1997/ LPSP: 881.
Line complete.

Wx: 100° at 12 m/s, 1.5 m combined sea and swell.

Line change prime.

2345 hrs: Commence source array soft start and cetacean monitoring.
On approach to prime sequence 065 at end of day.

6/1/2006

Continue line change prime. On approach to prime sequence 065 at start of day.

0005 hrs: Source arrays at full volume.

Record 1648P1, sequence 065, >011°, 16 CMP prime, volume: 4450/ 4450.
FPSP: 1001/ LPSP: 2116.
Line complete.

Wx: 080° at 10 m/s, 2.0 m combined sea and swell.
Line change prime.

0244 hrs: Vessel steering to improve Pitch-Roll-Heave for Helo operations.

0327 hrs: Helicopter on deck.

0334 hrs: Helicopter away. Client representative rotation change complete.

0337 hrs: Recover port inboard sub-array to repair P-20 (erratic).

0440 hrs: Port inboard sub-array in tow position.

0453 hrs: Stbd workboat away for inwater active section replacement.

0500 hrs: Workboat node failure. Unable to use PC. Workboat returning to vessel for repairs.
0514 hrs: Workboat onboard and secure. Active section replacement aborted.

Line change extended for client Helo operations.

0615 hrs: Commence source array soft start and cetacean monitoring.
0635 hrs: Source arrays at full volume.

Record 1232P1, sequence 066, >191°, 16 CMP prime, volume: 4450/ 4450.
FPSP: 1997/ LPSP: 881.
Line complete.

Wx: 170° at 5 m/s, 1.5 m combined sea and swell.
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Vessel

SR/V Veritas Viking2

6/2/2006

Line change prime.

1120 hrs: Commence source array soft start and cetacean monitoring.
1140 hrs: Source arrays at full volume.

Record 1664P1, sequence 067, >011°, 16 CMP prime, volume: 4450/ 4450.
FPSP: 1001/ LPSP: 2117.
Line complete.

Wx: 120° at 5 m/s, 2.0 m combined sea and swell.
Line change prime.

1615 hrs: Commence source array soft start and cetacean monitoring.
1635 hrs: Source arrays at full volume.

Record 1248P1, sequence 068, >191°, 16 CMP prime, volume: 4450/ 4450.
FPSP: 1997/ LPSP: 881.
Line complete.

Wx: 150° at 12 m/s, 2.0 m combined sea and swell.
Line change prime.

1916 hrs: Recover port source arrays for preventive maintenance.
2110 hrs: Commence source array soft start and cetacean monitoring.
2111 hrs: Port source arrays in tow position.

2130 hrs: Source arrays at full volume.

Record 1680P1, sequence 069, >011°, 16 CMP prime, volume: 4450/ 4450.
FPSP: 1001/ LPSPD: 2059.
Line in progress at end of day.

Wx: 150° at 7 m/s, 2.0 m combined sea and swell.

Continue recording 1680P1, sequence 069, >011°, 16 CMP prime, volume: 4450/ 4450.

FPSPD: 2060/ LPSP: 2117.
Line complete.

Wx: 155° at 9 m/s, 3.0 m combined sea and swell.
Line change prime.

0150 hrs: Commence source array soft start and cetacean monitoring.
0210 hrs: Source arrays at full volume.

0216 hrs: Abort attempt at sequence 070 due to excessive swell noise = >7 uBar. Wx = 180° at 13 m/s, 3.0

m combined sea and swell.

0220 hrs: Decision made to recover streamers 4 and 5 for preventive maintenance during inclement weather

period.
0225 hrs: Recover source arrays.
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Vessel SR/V Veritas Viking2

Weather stand-by.

0303 hrs: Source arrays onboard and secure.

0310 hrs: Recover streamer 5.

0600 hrs: Wx = 180° at 12 m/s, 3.0 m combined sea and swell.
0800 hrs: Wx = 190° at 10 m/s, 3.0 m combined sea and swell.
0935 hrs: Replace active section 12 (leakage pulsing). Run tests.
0953 hrs: New active section 12 proves good. Deploy streamer 5.
1000 hrs: Wx = 200° at 7 m/s, 3.0 m combined sea and swell.

1020 hrs: Replace CMU S5C8 (erratic depth keeping).

1025 hrs: Replace active section 14 (low capacitance). Run tests.
1049 hrs: New active section 14 proves good. Deploy streamer 5.
1127 hrs: Recover streamer 5 to CMU S5C4 due to erratic depth keeping.
1200 hrs: Wx = 200° at 7 m/s, 3.0 m combined sea and swell.

1230 hrs: Relace CMU S5C4 (erratic depth keeping).

1238 hrs: Deploy streamer 5.

1400 hrs: Wx = 230° at 10 m/s, 3.0 m combined sea and swell.
1540 hrs: Streamer 5 in tow position.

1600 hrs: Wx = 200° at 9 m/s, 3.0 m combined sea and swell.

1608 hrs: Recover streamer 4.

1800 hrs: Wx = 170° at 10 m/s, 3.0 m combined sea and swell.
2000 hrs: Wx = 180° at 10 m/s, 3.0 m combined sea and swell.
2015 hrs: Replace active section 11 (low capacitance). Run tests.
2024 hrs: New active section 11 proves good. Deploy streamer 4.
2111 hrs: Black ship - port ME failure. Stbd ME online. Propulsion good.
2115 hrs: Chase/ support vessel 'Swissco 168" instructed to get in position to take-up tow.
2121 hrs: Azimuth thruster locked down and engaged.

2123 hrs: Vessel power restored.

2134 hrs: Port ME back online. Investigation pending for ME failure.
2155 hrs: Continue deploying streamer 4 - HPU back online.

2252 hrs: Azimuth thruster stowed.

2300 hrs: Commence 90 minute pre-soft start cetacean monitoring.
2351 hrs: Deploy source arrays.

Heading for an attempt at sequence 070 at end of day. Wx: 180° at 8 m/s, 3.0 m combined sea and swell.

6/3/2006

Weather stand-by. Heading for an attempt at sequence 070 at start of day. Wx: 200° at 8 m/s, 3.0 m
combined sea and swell.

0000 hrs: Supply vessel 'Lady Kari-Ann' on station for FO, stores and equipment transfer. Resupply
operations cancelled due to adverse wind and sea conditions. 'Lady Kari-Ann' on stand-by.

0006 hrs: Streamer 4 in tow position.

0037 hrs: Commence 90 minute pre-soft start cetacean monitoring.

0050 hrs: Source arrays in tow position.

0056 hrs: Abort attempt at sequence 070 due to excessive swell noise. Average random noise level = >8
microbars RMS. Continue race track.

0200 hrs: Wx = 230° at 4 m/s, 3.0 m combined sea and swell.

0310 hrs: Recover source arrays to adjust and fine tune cross-line streamer separations.

0350 hrs: Source arrays onboard and secure.

0400 hrs: Wx =190° at 5 m/s, 3.0 m combined sea and swell.

0600 hrs: Wx = 180° at 6 m/s, 3.0 m combined sea and swell.

0610 hrs: Commence 90 minute pre-soft start cetacean monitoring.

0613 hrs: All streamers in tow position. Cross-line separations prove good.

0620 hrs: Deploy source arrays.

0705 hrs: Source arrays in tow position.

0730 hrs: Abort attempt at sequence 070 due to excessive swell noise. Average random noise level = >8
microbars RMS. Continue race track.

0800 hrs: Wx = 180° at 5 m/s, 3.0 m combined sea and swell.

1000 hrs: Wx = 170° at 10 m/s, 3.0 m combined sea and swell.

1200 hrs: Wx = 175° at 11 m/s, 3.0 m combined sea and swell.

1318 hrs: Abort attempt at sequence 070 due to excessive swell noise. Average random noise level = >9
microbars RMS. Continue race track.

1400 hrs: Wx = 130° at 5 m/s, 3.0 m combined sea and swell.

1600 hrs: Wx = 175° at 5 m/s, 3.0 m combined sea and swell.

1800 hrs: Wx = 170° at 10 m/s, 3.0 m combined sea and swell.

2000 hrs: Wx = 180° at 10 m/s, 3.0 m combined sea and swell.

2200 hrs: Wx = 195° at 6 m/s, 2.5 m combined sea and swell.

2340 hrs: Commence source array soft start and cetacean monitoring.

On approach to sequence 070 at end of day. Wx: 170° at 9 m/s, 2.5 m combined sea and swell.
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Vessel SR/V Veritas Viking2

6/4/2006

Weather stand-by. On approach to sequence 070 at start of day. Wx: 170° at 9 m/s, 2.5 m combined sea
and swell.

0005 hrs: Source arrays at full volume.

Record 1680F1, sequence 070, >011°, progressive infill, volume: 4450/ 4450.

FPSP: 1001/ LPSP: 2117.

Line rejected due to excessive swell noise. Average random noise level = >8 microbars RMS. Do Not
Process.

Wx: 170° at 9 m/s, 2.5 m combined sea and swell.
Line change.

0245 hrs: Fire emergency drill.

0305 hrs: Recover port centre sub-array to repair P-12 (erratic).

0312 hrs: Fire emergency drill stood down.

0405 hrs: Port centre sub-array in tow position.

0430 hrs: Commence source array soft start and cetacean monitoring.
0450 hrs: Source arrays at full volume.

0456 hrs: Abort attempt at sequence 071 due to excessive swell noise. Average random noise level = >9
microbars RMS. Continue race track.

0700 hrs: Wx = 140° at 10 m/s, 2.5 m combined sea and swell.

0900 hrs: Wx =170° at 11 m/s, 2.5 m combined sea and swell.

0930 hrs: Commence source array soft start and cetacean monitoring.

0950 hrs: Source arrays at full volume.

Record 1680F2, sequence 071, >011°, progressive infill, volume: 4450/ 4450.

FPSP: 1001/ LPSP: 2117.

Line rejected due to excessive swell noise. Average random noise level = >7 microbars RMS. Do Not
Process.

Wx: 110° at 6 m/s, 2.5 m combined sea and swell.

Line change.

1240 hrs: Recover port centre sub-array to repair P-12 (erratic).

1344 hrs: Port centre sub-array in tow position.

1430 hrs: Commence source array soft start and cetacean monitoring.

1450 hrs: Source arrays at full volume.

Record 1248F1, sequence 072, >191°, progressive infill, volume: 4450/ 4450.
FPSP: 1997/ LPSP: 881.
Line complete.

Wx: 145° at 10 m/s, 2.0 m combined sea and swell.
Line change progressive infill.

1940 hrs: Commence source array soft start and cetacean monitoring.
2000 hrs: Source arrays at full volume.

Record 1680F3, sequence 073, >011°, progressive infill, volume: 4450/ 4450.

FPSP: 1001/ LPSP: 2117.

Reshoot of sequences 070 and 071 rejected due to excessive swell noise. Line complete.

Wx: 140° at 5 m/s, 2.0 m combined sea and swell.

Line change progressive infill.

2245 hrs: Bridge steering 3°/ minute stbd to come to a SW heading (optimum) to allow the 'Lady Kari-Ann' to
make fast alongside for FO, stores and equipment transfer.

2306 hrs: Recover source arrays for streamer preventive maintenance.

2344 hrs: Source arrays onboard and secure.

Preparing to bring the ‘Lady Kari-Ann' alongside for resupply at end of day.

6/5/2006
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Vessel SR/V Veritas Viking2

Continue line change progressive infill. Preparing to bring the 'Lady Kari-Ann' alongside for resupply at start

of day.

0015 hrs:

Recover streamer 5 for preventive maintenance.

Conditions not optimum for resupply operations. Vessel making several heading adjustments to allow the
'Lady Kari-Ann' to make fast alongside.

0140 hrs:
0200 hrs:
0328 hrs:
0330 hrs:
0340 hrs:
0409 hrs:
0415 hrs:
0500 hrs:
0630 hrs:
0645 hrs:
0720 hrs:
0745 hrs:
0748 hrs:
1030 hrs:
1227 hrs:
1300 hrs:
1330 hrs:
1350 hrs:

‘Lady Kari-Ann' made fast alongside. Vessel heading south-west away from the program area.
Commence stores and equipment transfer.

Replace active section 14 due to leakage pulsing. Run tests.

New active section 14 proves good.

Commence FO transfer.

Replace active module 12 due to noisy channels. Run tests.

New active module 12 proves good. Deploy streamer 5.

Replace CMU S5C14 (erratic depth keeping).

Streamer 5 back in tow position.

Stores and equipment transfer complete.

FO transfer complete. Received 400 m3.

‘Lady Kari-Ann' cast off. Released from location.

Vessel turning back towards to the program area. ETA SOL = 1400 hrs UTC.
Commence 90 minute pre-soft start cetacean monitoring.

Deploy source arrays.

Source arrays in tow position.

Commence source array soft start and cetacean monitoring.

Source arrays at full volume.

Record 1680F4, sequence 074, >011°, progressive infill, volume: 4450/ 4450.
FPSP: 1001/ LPSP: 2117.
Line complete.

Wx: 060° at 2 m/s, 1.0 m combined sea and swell.

Line change progressive infill.

1648 hrs:
1814 hrs:
1840 hrs:
1900 hrs:

Recover stbd centre sub-array to repair element S-13 (misfiring).
Stbd centre sub-array in tow position.

Commence source array soft start and cetacean monitoring.
Source arrays at full volume.

Record 1264P1, sequence 075, >191°, 16 CMP prime, volume: 4450/ 4450.
FPSP: 1997/ LPSP: 883.
Line considered complete (air pressure out off specification for the last two run-out SPs - compressor shut-

down).

Wx: 180° at 4 m/s, 1.0 m combined sea and swell.

Line change prime.

2135 hrs:
2337 hrs:
2345 hrs:

Recover sthd centre sub-array to repair element S-13 (misfiring).
Stbd centre sub-array in tow position.
Commence source array soft start and cetacean monitoring.

On approach to prime sequence 076 at end of day.

6/6/2006

Line change prime. On approach to prime sequence 076 at start of day.

0005 hrs:

Source arrays at full volume.

Record 1696P1, sequence 076, >011°, 16 CMP prime, volume: 4450/ 4450.
FPSP: 1001/ LPSP: 1643.
Stbd energy source air pressure out off specification. Continue down sail line while effecting repairs.

0030 hrs:
0039 hrs:

Helicopter on deck for client representatives.
Helicopter away. Danyluk, Tarin and Galloway depart vessel.

Wx: 045° at 2 m/s, 1.0 m combined sea and swell.

Stbd energy source air pressure out off specification.

0135 hrs:

Greater Bream 3D 2006

S-13 airlock enabled. Element disabled. Air pressure back in specification.
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Date Comments

Vessel SR/V Veritas Viking2

Record 1696P1, sequence 076, >011°, 16 CMP prime, volume: 4450/ 4450.
FPSP: 1677/ LPSP: 2117.
Line incomplete due to stbd energy source air pressure out off specification. 33 SP edit.

Wx: 120° at 2 m/s, 1.0 m combined sea and swell.

Line change prime.

0235 hrs: Stbd workboat away for inwater CMU maintenance.

0236 hrs: Recover stbd centre sub-array to repair element S-13 (airleak).

0320 hrs: Stbd centre sub-array in tow position.
0400 hrs: Stbd workboat onboard and secure.

Line change extended due to fishing activity. Shark vessel 'Sharben' on line azimuth recovering nets. Turn
radius increased to clear inwater fishing gear.

0620 hrs: Commence source array soft start and cetacean monitoring.
0640 hrs: Source arrays at full volume.

Record 1280P1, sequence 077, >191°, 16 CMP prime, volume: 4450/ 4450.
FPSP: 1997/ LPSP: 881.
Line complete.

Wx: 160° at 2 m/s, 1.0 m combined sea and swell.
Line change prime.

1040 hrs: Commence source array soft start and cetacean monitoring.
1100 hrs: Source arrays at full volume.

Record 1712P1, sequence 078, >011°, 16 CMP prime, volume: 4450/ 4450.
FPSP: 1021/ LPSP: 2117.
Line incomplete due to MSRS crash at SOL. First 20 SPs missed.

Wx: 060° at 4 m/s, 1.0 m combined sea and swell.
Line change prime.

1615 hrs: Commence source array soft start and cetacean monitoring.
1635 hrs: Source arrays at full volume.

Record 1296P1, sequence 079, >191°, 16 CMP prime, volume: 4450/ 4450.
FPSP: 1997/ LPSP: 881.

Line complete.

Wx: 120° at 7 m/s, 1.0 m combined sea and swell.

Line change prime.

2110 hrs: Commence source array soft start and cetacean monitoring.
2135 hrs: Source arrays at full volume.

Record 1728P3, sequence 080, >011°, 16 CMP prime, volume: 4450/ 4450.
FPSP: 1001/ LPSPD: 1974.
Prime reshoot of sequence 003 due to source imbalance. Line in progress at end of day.
Wx: 070° at 5 m/s, 1.0 m combined sea and swell.
6/7/2006

Record 1728P3, sequence 080, >011°, 16 CMP prime, volume: 4450/ 4450.
FPSPD: 1975/ LPSP: 2117.

Prime reshoot of sequence 003 due to source imbalance. Line complete.

0004 hrs: Stbd workboat away for inwater CMU maintenance and TS-dip analysis.

Wx: 300° at 5 m/s, 1.0 m combined sea and swell.
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Comments

Vessel SR/V Veritas Viking2
Line change prime.
0102 hrs: Stbd workboat onboard and secure.
0105 hrs: Chase/ support vessel 'Lady Rula’' on station. 'Swissco 168' released from the program area for
crew change.
0200 hrs: Commence source array soft start and cetacean monitoring.
0220 hrs: Source arrays at full volume.
Record 1296F1, sequence 081, >191°, progressive infill, volume: 4450/ 4450.
FPSP: 1997/ LPSP: 881.
Line complete.
Wx: 300° at 3 m/s, 1.0 m combined sea and swell.
Line change infill.
0705 hrs: Commence source array soft start and cetacean monitoring.
0725 hrs: Source arrays at full volume.
Record 1728F1, sequence 082, >011°, progressive infill, volume: 4450/ 4450.
FPSP: 1001/ LPSP: 2117.
Line complete.
WHx: Light airs, 1.0 m combined sea and swell.
Line change infill.
1025 hrs: Recover stbd centre sub-array to repair element S-10 (leakage).
1040 hrs: Chase/ support vessel 'Swissco 168' back on station. 'Lady Rula' released from the program area.
1144 hrs: Stbd centre sub-array in tow position.
1225 hrs: Commence source array soft start and cetacean monitoring.
1245 hrs: Source arrays at full volume.
Record 1152P1, sequence 083, >191°, 16 CMP prime, volume: 4450/ 4450.
FPSP: 1997/ LPSP: 881.
Line complete.
WHx: Light airs, 1.0 m combined sea and swell.
Line change prime.
1745 hrs: Commence source array soft start and cetacean monitoring.
1805 hrs: Source arrays at full volume.
Record 1728F2, sequence 084, >011°, progressive infill, volume: 4450/ 4450.
FPSP: 1001/ LPSP: 2117.
Line complete.
Wx: 300° at 5 m/s, 1.0 m combined sea and swell.
Line change infill.
2110 hrs: Recover sthd centre sub-array to repair element S-10 (erratic).
2319 hrs: Sthd centre sub-array in tow position.
2320 hrs: Commence source array soft start and cetacean monitoring.
2340 hrs: Source arrays at full volume.
Record 1152F1, sequence 085, >191°, progressive infill, volume: 4450/ 4450.
FPSP: 1997/ LPSPD: 1907.
Line in progress at end of day.
Wx: 290° at 5 m/s, 1.0 m combined sea and swell.
6/8/2006

Record 1152F1, sequence 085, >191°, progressive infill, volume: 4450/ 4450.
FPSPD: 1906/ LPSP: 881.
Line complete.

Wx: 290° at 5 m/s, 1.0 m combined sea and swell.
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Vessel

SR/V Veritas Viking2

6/9/2006

Line change infill.

0345 hrs: Commence source array soft start and cetacean monitoring.
0405 hrs: Stbd workboat away for inwater front-end geometry inspection.
0410 hrs: Source arrays at full volume.

0417 hrs: Commence energy source output test - sub-arrays 1 and 4 active.

0424 hrs: Output test complete.
0430 hrs: Stbd work boat onboard and secure.

Record 1424P1, sequence 086, >011°, 16 CMP prime, volume: 4450/ 4450.

FPSP: 1001/ LPSP: 2117.
Line complete.

Wx: Light airs, 1.0 m combined sea and swell.
Line change prime.

0910 hrs: Commence source array soft start and cetacean monitoring.
0930 hrs: Source arrays at full volume.

Record 1136P1, sequence 087, >191°, 16 CMP prime, volume: 4450/ 4450.

FPSP: 1997/ LPSP: 881.
Line complete.

WHx: Light airs, 1.0 m combined sea and swell.

Line change prime.

1225 hrs: Commence energy source output test - sub-arrays 2 and 5 active.

1231 hrs: Output test complete.
1410 hrs: Commence source array soft start and cetacean monitoring.
1430 hrs: Source arrays at full volume.

Record 1408P1, sequence 088, >011°, 16 CMP prime, volume: 4450/ 4450.

FPSP: 1001/ LPSP: 2117.
Line complete.

WHx: Light airs, 0.5 m combined sea and swell.

Line change prime.

1915 hrs: Commence source array soft start and cetacean monitoring.
1935 hrs: Source arrays at full volume.

Record 1120P1, sequence 089, >191°, 16 CMP prime, volume: 4450/ 4450.

FPSP: 1997/ LPSP: 881.
Line complete.

Wx: Light airs, 0.5 m combined sea and swell.

Line change prime.

2221 hrs: Commence energy source output test - sub-arrays 3 and 6 active.

2223 hrs: Stbd workboat away for inwater CMU maintenance.

2228 hrs: Output test complete.

2330 hrs: Stbd workboat onboard and secure.

2335 hrs: Commence source array soft start and cetacean monitoring.
2355 hrs: Source arrays at full volume.

On approach to prime sequence 090 at end of day.

Line change prime. On approach to prime sequence 090 at start of day.

0005 hrs: Source arrays at full volume.

Record 1392P1, sequence 090, >011°, 16 CMP prime, volume: 4450/ 4450.

FPSP: 1001/ LPSP: 2117.
Line complete.

Wx: 070° at 5 m/s, 1.0 m combined sea and swell.
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SR/V Veritas Viking2

6/10/2006

Line change prime.

0321 hrs: Commence energy source output tests - sub-arrays 1 and 4 active.
0328 hrs: Output tests complete.

0445 hrs: Commence source array soft start and cetacean monitoring.

0505 hrs: Source arrays at full volume.

0508 hrs: Commence energy source output tests - sub-arrays 1 and 4 active.
0515 hrs: Output tests complete.

Record 1104P1, sequence 091, >191°, 16 CMP prime, volume: 4450/ 4450.
FPSP: 1997/ LPSP: 881.
Line complete.

Wx: 115° at 6 m/s, 0.5 m combined sea and swell.
Line change prime.

0809 hrs: Rotate all in-water equipment reels and winches to circulate purified hydraulic oil.
0848 hrs: Streamers and source arrays in tow position.

0950 hrs: Commence source array soft start and cetacean monitoring.

1010 hrs: Source arrays at full volume.

Record 1376P1, sequence 092, >011°, 16 CMP prime, volume: 4450/ 4230.
FPSP: 1001/ LPSP: 2117.
Line complete.

Wx: 080° at 5 m/s, 1.0 m combined sea and swell.
Line change prime.

1310 hrs: Recover port source arrays for preventive maintenance.
1455 hrs: Port source arrays in tow position.

1505 hrs: Commence source array soft start and cetacean monitoring.
1525 hrs: Source arrays at full volume.

Record 1104F1, sequence 093, >191°, progressive infill, volume: 4450/ 4450.
FPSP: 1997/ LPSP: 881.
Line complete.

Wx: Light airs, 1.0 m combined sea and swell.
Line change infill.

1815 hrs: Commence energy source output tests - sub-arrays 1 and 4 active.
1822 hrs: Output tests complete.

1957 hrs: Commence energy source output tests - sub-arrays 1 and 4 active.
2004 hrs: Output tests complete.

2020 hrs: Commence source array soft start and cetacean monitoring.

2040 hrs: Source arrays at full volume.

Record 1360P1, sequence 094, >011°, 16 CMP prime, volume: 4450/ 4450.
FPSP: 1001/ LPSP: 2117.

Line complete.

2333 hrs: Stbd workboat away for inwater CMU maintenance.

Wx: Light airs, 0.5 m combined sea and swell.

Line change prime.

Heading for prime sequence 095 at end of day.

Line change prime. Heading for prime sequence 095 at start of day.

0013 hrs: Stbd workboat onboard and secure.

0119 hrs: Commence energy source output tests - sub-arrays 1 and 4 active.
0125 hrs: Output tests complete.

0130 hrs: Commence source array soft start and cetacean monitoring.

0150 hrs: Source arrays at full volume.
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Vessel SR/V Veritas Viking2

Record 1088P1, sequence 095, >191°, 16 CMP prime, volume: 4450/ 4450.

FPSP: 1997/ LPSP: 881.

Line complete.

Wx: 280° at 5 m/s, 1.0 m combined sea and swell.

Line change prime.

0437 hrs: Recover inboard sub-arrays for preventive maintenance.

0536 hrs: Inboard sub-arrays in tow position.

0630 hrs: Commence source array soft start and cetacean monitoring.

0650 hrs: Source arrays at full volume.

Record 1344P1, sequence 096, >011°, 16 CMP prime, volume: 4450/ 4450.

FPSP: 1001/ LPSP: 2117.

Line complete.

Wx: 100° at 6 m/s, 1.0 m combined sea and swell.

Line change prime.

1118 hrs: Commence energy source output tests - record individual elements.

1127 hrs: Output tests complete.

1130 hrs: Commence source array soft start and cetacean monitoring.

1150 hrs: Source arrays at full volume.

Record 1088F1, sequence 097, >191°, progressive infill, volume: 4450/ 4450.

FPSP: 1997/ LPSP: 881.

Line complete.

Wx: 250° at 8 m/s, 1.0 m combined sea and swell.

Line change infill.

1500 hrs: Turn radius increased to 3000 m due to adverse wind and sea conditions.

1710 hrs: Abort attempt at sequence 098 due to excessive swell noise. Average random noise level = >16

microbars RMS. Continue race track. Wx: 195° at 16 m/s, 3.0 m combined sea and swell.

Weather stand-by.

1727 hrs: Recover port source arrays.

1753 hrs: Port source arrays onboard and secure.

1900 hrs: Wx = 180° at 14 m/s, 3.0 combined sea and swell (increasing).

2100 hrs: Wx = 160° at 16 m/s, 4.0 combined sea and swell.

2146 hrs: Streamers down to 20 m and stable.

2159 hrs: Recover sthd source arrays.

2234 hrs: Stbd source arrays onboard and secure.

Weather stand-by at end of day. Wx: 175° at 17 m/s, 4.0 m combined sea and swell.
6/11/2006

Weather stand-by. Vessel heading to 'adverse weather loitering area’ for shelter at start of day. Streamers
in tow position, deep and stable.

0100 hrs: Wx = 235° at 17 m/s, 4.0 m combined sea and swell.
0206 hrs: Vessel in loitering area - running parallel with boundary.
0300 hrs: Wx =120° at 12 m/s, 4.0 m combined sea and swell.
0500 hrs: Wx = 250° at 10 m/s, 4.0 m combined sea and swell.
0700 hrs: Wx = 250° at 11 m/s, 4.0 m combined sea and swell.
0900 hrs: Wx = 245° at 10 m/s, 4.0 m combined sea and swell.
1100 hrs: Wx = 260° at 14 m/s, 4.0 m combined sea and swell.
1300 hrs: Wx = 280° at 16 m/s, 4.0 m combined sea and swell.
1500 hrs: Wx = 300° at 17 m/s, 4.0 m combined sea and swell.
1700 hrs: Wx = 285° at 10 m/s, 3.5 m combined sea and swell.
1900 hrs: Wx = 300° at 11 m/s, 3.5 m combined sea and swell.
2100 hrs: Wx = 280° at 16 m/s, 3.0 m combined sea and swell.
2238 hrs: Commence port turn back towards the Bream worksite.
2300 hrs: Commence ExxonMobil endorsed 'Safety Stand Down'.
2330 hrs: Wx = 285° at 15 m/s, 3.0 m combined sea and swell.

Heading for Bream worksite at end of day. ETA = 0330 hrs, 12 June. Weather conditions appear to be
improving. Wx: 280° at 11 m/s, 3.0 m combined sea and swell.
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SR/V Veritas Viking2

6/12/2006

6/13/2006

Weather stand-by. Heading for Bream worksite at start of day. Wx: 270° at 14 m/s, 3.0 m combined sea

and swell.

0200 hrs: ExxonMobil endorsed 'Safety Stand Down' adjourned - 3 hours complete.

0230 hrs: Wx = 270° at 13 m/s, 3.0 m combined sea and swell.

0225 hrs: Abort attempt at prime sequence 098 due to excessive swell noise. Average random noise level =

>12 microbars RMS. Continue race track.
0300 hrs: Recommence ExxonMobil endorsed 'Safety Stand Down'.
0400 hrs: Wx = 260° at 12 m/s, 3.0 m combined sea and swell.

0600 hrs: ExxonMobil endorsed 'Safety Stand Down' complete (6 hours total). Safety awareness videos
screened and vessel specific JSA's discussed and generated. All seismic crew in attendance.

0630 hrs: Wx = 260° at 14 m/s, 3.0 m combined sea and swell.

0800 hrs: Wx = 270° at 13 m/s, 3.0 m combined sea and swell.

1000 hrs: Wx = 260° at 13 m/s, 3.0 m combined sea and swell.

1200 hrs: Wx = 285° at 12 m/s, 2.5 m combined sea and swell.

1400 hrs: Wx = 270° at 12 m/s, 2.5 m combined sea and swell.

1500 hrs: Weather conditions improving - head for prime sequence 098.
1600 hrs: Commence 90 minute pre-soft start cetacean monitoring.
1618 hrs: Deploy source arrays.

1700 hrs: Wx = 270° at 10 m/s, 2.0 m combined sea and swell.

1721 hrs: Source arrays in tow position.

1740 hrs: Commence source array soft start and cetacean monitoring.
1800 hrs: Source arrays at full volume.

Record 1072P1, sequence 098, >191°, 16 CMP prime, volume: 4450/ 4450.
FPSP: 1997/ LPSP: 881.

Random low frequency swell noise break-out visible on streamers.

Line complete.

Wx: 270° at 11 m/s, 2.0 m combined sea and swell.
Line change prime.

2051 hrs: Recover port source arrays to adjust sub-array separation tether.
2110 hrs: Port source arrays in tow position.

2245 hrs: Azimuth thruster locked down and engaged for testing.

2250 hrs: Commence source array soft start and cetacean monitoring.
2257 hrs: Recover stbd source arrays to adjust sub-array separation tether.
23009 hrs: Stbd source arrays in tow position.

2310 hrs: Source arrays at full volume.

2314 hrs: Azimuth thruster stowed. Tests complete.

Record 1344F1, sequence 099, >011°, progressive infill, volume: 4450/ 4450.
FPSP: 1001/ LPSPD: 1212.

Random low frequency swell noise break-out visible on streamers.

Line in progress at end of day.

Wx: 290° at 12 m/s, 2.0 m combined sea and swell.

Record 1344F1, sequence 099, >011°, progressive infill, volume: 4450/ 4450.
FPSPD: 1213/ LPSP: 2117.

Random low frequency swell noise break-out visible on streamers.

Line complete.

Wx: 290° at 12 m/s, 2.0 m combined sea and swell.
Line change infill.

0219 hrs: Recover port source arrays to adjust sub-array separation tether.
0256 hrs: Port source arrays in tow position.

0420 hrs: Commence source array soft start and cetacean monitoring.
0440 hrs: Source arrays at full volume.

Record 1056P1, sequence 100, >191°, 16 CMP prime, volume: 4450/ 4450.
FPSP: 1997/ LPSP: 881.
Line rejected due to excessive swell noise. Do Not Process.

Wx: 260° at 16 m/s, 2.0 m combined sea and swell.
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SR/V Veritas Viking2

6/14/2006

Line change.

0950 hrs: Commence source array soft start and cetacean monitoring.
1010 hrs: Source arrays at full volume.

Line change extended due to adverse wind and sea conditions. Turn radius increased to 3000 m.

Record 1328P1, sequence 101, >011°, 16 CMP prime, volume: 4450/ 4450.
FPSP: 1001/ LPSP: 2117.

Random low frequency swell noise break-out visible on streamers.

Line complete.

Wx: 290° at 13 m/s, 2.0 m combined sea and swell.
Line change prime.

1308 hrs: Recover port source arrays to repair P-4 (erratic) and adjust sub-array separation tether.
1500 hrs: Commence source array soft start and cetacean monitoring.

1517 hrs: Port source arrays in tow position.

1520 hrs: Source arrays at full volume.

Record 1056P2, sequence 102, >191°, 16 CMP prime, volume: 4450/ 4450.
FSP: 1997/ LSP: 1994.

Line aborted due to poor sub-array separations. Do Not Process.

Continue down sail line while effecting repairs.

Wx: 290° at 12 m/s, 2.0 m combined sea and swell.
1545 hrs: Recover port source arrays to rectify poor sub-array separations.

1605 hrs: Port outboard sub-array tangled in streamer 4 head support float.

1610 hrs: Port outboard sub-array crossed over OTL 4. Make several vessel heading adjustments to make
free.

1641 hrs: Heading adjustments not working. Recover OTL 4 and port outboard sub-array together.

1714 hrs: Port outboard sub-array onboard and secure. No damage visible.

1821 hrs: Streamer 4 frontend onboard. Replace CMU S4C18 (lost at sea) and re-secure CMU S4C19 (off
collars).

1837 hrs: Deploy streamer 4.

1916 hrs: Streamer 4 back in tow position.

1918 hrs: Deploy port source arrays.

1954 hrs: Port source arrays in tow position.

2100 hrs: Commence 90 minute pre-soft start cetacean monitoring.

2225 hrs: Commence source array soft start and cetacean monitoring.

2245 hrs: Source arrays at full volume.

Record 1328F1, sequence 103, >011°, progressive infill, volume: 4450/ 4450.
FPSP: 1001/ LPSPD: 1530.

Random low frequency swell noise break-out visible on streamers.

Line in progress at end of day.

Wx: 300° at 12 m/s, 2.0 m combined sea and swell.

Record 1328F1, sequence 103, >011°, progressive infill, volume: 4450/ 4450.
FPSPD: 1531/ LPSP: 2117.

Mild to moderate swell noise energy visible on streamers.

Line complete.

0040 hrs: 'Swissco 168’ off station. 'Lady Rula' on station.
Wx: 290° at 12 m/s, 2.0 m combined sea and swell.
Line change infill.

0310 hrs: Commence source array soft start and cetacean monitoring.
0330 hrs: Source arrays at full volume.

Record 1056P3, sequence 104, >191°, 16 CMP prime, volume: 4450/ 4450.
FPSP: 1997/ LPSP: 881.

Mild to moderate swell noise energy visible on streamers.

Prime reshoot of sequence 102 due to poor sub-array separations. Line complete.

Wx: 275° at 12 m/s, 2.0 m combined sea and swell.
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SR/V Veritas Viking2

6/15/2006

Line change prime.

0640 hrs: Azimuth thruster locked down and engaged for testing.
0650 hrs: Azimuth thruster stowed. Tests complete.

0835 hrs: Commence source array soft start and cetacean monitoring.
0855 hrs: Source arrays at full volume.

Record 1312P1, sequence 105, >011°, 16 CMP prime, volume: 4450/ 4450.
FPSP: 1001/ LPSP: 2117.

Mild to moderate swell noise energy visible on streamers.

Line complete.

1030 hrs: ‘Lady Rula’ off station. 'Swissco 168' back on station.

Wx: 270° at 16 m/s, 2.0 m combined sea and swell.

Line change prime.

1315 hrs: Commence source array soft start and cetacean monitoring.
1335 hrs: Source arrays at full volume.

Record 1056F1, sequence 106, >191°, progressive infill, volume: 4450/ 4450.

FPSP: 1997/ LPSP: 881.
Mild to moderate swell noise energy visible on streamers.
Line complete.

Wx: 280° at 12 m/s, 2.0 m combined sea and swell.

Line change infill.

1650 hrs: Recover port source arrays to repair P-10 (erratic).

1855 hrs: Commence source array soft start and cetacean monitoring.

1903 hrs: Port source arrays in tow position.
1915 hrs: Source arrays at full volume.

Record 1312F1, sequence 107, >011°, progressive infill, volume: 4450/ 4450.

FPSP: 1001/ LPSP: 2117.

Mild to moderate swell noise energy visible on streamers.

Line complete.

Wx: 270° at 15 m/s, 2.0 m combined sea and swell.

Line change infill.

2207 hrs: Recover stbd inboard sub-array to repair S-10 (misfiring).
2243 hrs: Stbd inboard sub-array in tow position.

2345 hrs: Commence source array soft start and cetacean monitoring.

On approach to prime sequence 108 at end of day.

Line change infill. On approach to prime sequence 108 at start of day.
0005 hrs: Source arrays at full volume.

Record 1040P1, sequence 108, >191°, 16 CMP prime, volume: 4450/ 4450.
FSP: 1997/ LSP: 1134.

Line aborted due to excessive swell noise. Do Not Process.

Wx: 270° at 18 m/s, 3.0 m combined sea and swell.
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Date Comments

Vessel SR/V Veritas Viking2

Weather stand-by. Wx: 290° at 20 m/s, 3.0 m combined sea and swell. Vessel heading to adverse weather
loitering area.

0400 hrs: Wx = 295° at 18 m/s, 3.0 m combined sea and swell.
0545 hrs: Recover source arrays.

0635 hrs: Source arrays onboard and secure.

0700 hrs: Wx = 270° at 17 m/s, 3.0 m combined sea and swell.
0900 hrs: Wx = 270° at 17 m/s, 3.0 m combined sea and swell.
1100 hrs: Wx = 280° at 18 m/s, 3.0 m combined sea and swell.
1130 hrs: Arrive loitering area. Run parallel to boundary.

1300 hrs: Wx = 280° at 15 m/s, 3.0 m combined sea and swell.
1500 hrs: Wx = 260° at 16 m/s, 3.0 m combined sea and swell.
1700 hrs: Wx = 290° at 12 m/s, 3.0 m combined sea and swell.
1900 hrs: Wx = 270° at 12 m/s, 3.0 m combined sea and swell.
2100 hrs: Wx = 270° at 13 m/s, 2.5 m combined sea and swell.
2230 hrs: Turn back towards the Bream worksite.

2300 hrs: Wx = 285° at 14 m/s, 2.5 m combined sea and swell.

Heading for the program area to attempt prime sequence 109 at end of day.

6/16/2006

Weather stand-by. On approach to prime sequence 109 at start of day.

0050 hrs: Abort attempt at prime sequence 109 due to excessive swell noise. Average random noise level =
>13 microbars RMS. Continue race track.

0200 hrs: Wx = 245° at 14 m/s, 3.0 m combined sea and swell.

0400 hrs: Wx = 230° at 12 m/s, 3.0 m combined sea and swell.

0600 hrs: Wx = 245° at 13 m/s, 3.0 m combined sea and swell.

0800 hrs: Wx = 250° at 14 m/s, 3.0 m combined sea and swell.

1000 hrs: Wx = 250° at 12 m/s, 3.0 m combined sea and swell.

1230 hrs: Commence 90 minute pre-soft start cetacean monitoring.

1300 hrs: Wx = 255° at 10 m/s, 2.5 m combined sea and swell.

1313 hrs: Abort attempt at prime sequence 109 due to excessive swell noise. Average random noise level =
>10 microbars RMS. Continue race track.

1500 hrs: Wx = 230° at 9 m/s, 2.5 m combined sea and swell. Wx improving.

1630 hrs: Commence 90 minute pre-soft start cetacean monitoring.

1638 hrs: Deploy source arrays.

1738 hrs: Source arrays in tow position.

1900 hrs: Commence source array soft start and cetacean monitoring.

1920 hrs: Source arrays at full volume.

Record 1040P2, sequence 109, >191°, 16 CMP prime, volume: 4450/ 4450.
FPSP: 1997/ LPSP: 881.

Mild to moderate swell noise energy visible on streamers.

Prime reshoot of sequence 108 due to excessive swell noise. Line complete.

Wx: 250° at 9 m/s, 2.0 m combined sea and swell.

Line change prime.

On approach to progressive infill sequence 110 at end of day.
6/17/2006

Line change prime. On approach to progressive infill sequence 110.

0005 hrs: Commence source array soft start and cetacean monitoring.
0025 hrs: Source arrays at full volume.

Record 1312F2, sequence 110, >011°, progressive infill, volume: 4450/ 4450.
FPSP: 1001/ LPSP: 2117.

Mild to moderate swell noise energy visible on streamers.
Line complete.

Wx: 260° at 8 m/s, 2.0 m combined sea and swell.

Line change infill.

0500 hrs: Commence source array soft start and cetacean monitoring.
0520 hrs: Source arrays at full volume.

Greater Bream 3D 2006 - Daily Events Log Page 44 of 62



Date

Comments
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SR/V Veritas Viking2

6/18/2006

Record 1024P1, sequence 111, >191°, 16 CMP prime, volume: 4450/ 4450.
FPSP: 1997/ LPSP: 881.

Mild to moderate swell noise energy visible on streamers.

Line complete.

Wx: 270° at 10 m/s, 2.0 m combined sea and swell.
Line change prime.

0950 hrs: Commence source array soft start and cetacean monitoring.
1010 hrs: Source arrays at full volume.

Record 1312F3, sequence 112, >011°, progressive infill, volume: 4450/ 4450.
FPSP: 1001/ LPSP: 2117.

Mild to moderate swell noise energy visible on streamers.

Line complete.

Wx: 280° at 10 m/s, 2.0 m combined sea and swell.
Line change infill.

1450 hrs: Commence source array soft start and cetacean monitoring.
1510 hrs: Source arrays at full volume.

Record 1008P1, sequence 113, >191°, 16 CMP prime, volume: 4450/ 4450.
FPSP: 1997/ LPSP: 881.

Mild to moderate swell noise energy visible on streamers.

Line complete.

Wx: 260° at 10 m/s, 2.0 m combined sea and swell.
Line change prime.

1930 hrs: Commence source array soft start and cetacean monitoring.
1950 hrs: Source arrays at full volume.

Record 1312F4, sequence 114, >011°, progressive infill, volume: 4450/ 4450.
FPSP: 1001/ LPSP: 2117.

Mild swell noise energy visible on streamers.

Line complete.

2222 hrs: Stbd workboat away for inwater CMU maintenance and TS-dip analysis (water velocity profile).

Wx: 270° at 7 m/s, 1.5 m combined sea and swell.
Line change infill.

On approach to progressive infill sequence 115 at end of day.

Line change infill. On approach to progressive infill sequence 115 at start of day.

0014 hrs: Stbd workboat onboard and secure.
0030 hrs: Commence source array soft start and cetacean monitoring.
0050 hrs: Source arrays at full volume.

Record 1008F1, sequence 115, >191°, progressive infill, volume: 4450/ 4450.
FPSP: 1997/ LPSP: 881.

Mild swell noise energy visible on streamers.

Line complete.

0245 hrs: MOB drill.

0251 hrs: FRC away.

0309 hrs: FRC onboard and secure. MOB drill stood down.
0312 hrs: FRC away for coxswain training.

Wx: 265° at 6 m/s, 2.0 m combined sea and swell.
Line change infill.
0334 hrs: FRC onboard and secure.

0500 hrs: Commence source array soft start and cetacean monitoring.
0520 hrs: Source arrays at full volume.
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Vessel

SR/V Veritas Viking2

6/19/2006

Record 1312F5, sequence 116, >011°, progressive infill, volume: 4450/ 4450.

FPSP: 1001/ LPSP: 1790.

Mild swell noise energy visible on streamers.

Line complete. Phase 2 complete.

Wx: 280° at 5 m/s, 1.5 m combined sea and swell.
Line change infill.

Line change extended due to program geometry. Start phase 3.

1100 hrs: Commence source array soft start and cetacean monitoring.
1120 hrs: Source arrays at full volume.

Record 1904F1, sequence 117, >191°, progressive infill, volume: 4450/ 4450.

FPSP: 1997/ LPSP: 881.
Line complete.

1245 hrs: Azimuth thruster locked down and engaged.
1400 hrs: Azimuth thruster stowed.

Wx: Light airs, 1.0 m combined sea and swell.
Line change infill.

1620 hrs: Commence source array soft start and cetacean monitoring.
1640 hrs: Source arrays at full volume.

Record 2224P1, sequence 118, >011°, 16 CMP prime, volume: 4450/ 4450.
FPSP: 1001/ LPSP: 2117.
Line complete.

Wx: Light airs, 1.0 m combined sea and swell.
Line change prime.

2115 hrs: Commence source array soft start and cetacean monitoring.
2135 hrs: Source arrays at full volume.

Record 1920P1, sequence 119, >191°, 16 CMP prime, volume: 4450/ 4450.
FPSP: 1997/ LPSPD: 1211.
Line in progress at end of day.

Wx: Light airs, 1.0 m combined sea and swell.

Continue Line 1920P1-119, > 190*
Prime CDP 1913-128, Sp 1210-881
Wx Calm

Line complete

Line change

0215 Toolbox held for Heli-ops
0250 soft start guns

0301 Chopper 1 on deck

0309 Chopper 1 away

0310 Guns at full volume

Record line 2240P1-120 , > 10*

Prime CDP 2233-2248, Sp's 1001-2117
Wx Light airs/ 1.5m swell

Line Complete

0329 Chopper 2 on deck

0338 Chopper 2 away

0401 Chopper 3 on deck

0409 Chopper 3 away

Line change
0800 soft start guns
0837 guns at full volume
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SR/V Veritas Viking2

6/20/2006

Record line 1936P1-121, > 190*
Prime CDP 1929-1944, SP's 1997-881
Wx Light airs/ 1m sea

Line Complete

Line change
1315 Soft start
1335 Guns at full volume

Record line 2256P1-122, > 10*

Prime CDP 2249-2264, SP's 1001-2117
Wx Light air / 1m sea

Line complete

Line change
1800 soft start guns
1820 guns at full volume

Record line 1952P1-123, > 190*
Prime CDP 1945-1960, Sp's 1997-881
Wx light airs/ 1m seas

Line complete

Line change

2120 Recover port mid gun string
2141 guns onboard

2200 deploy guns

2215 guns in position

2235 soft start guns

2255 guns at full volume

Record line 2272P1-124, > 10*

Prime CDP 2265-2280, Sp's 1001-1345
Wx Light airs / 1m seas

Line in progress at end of day

Continue line 2272P1-124, > 10.5*
Prime CDP 2265-2280 Sp's 1346-2117
Wx light airs/ 1m seas

Line complete

Line change

0245 Abandon Ship drill
0310 Drill complete
0330 soft start guns
0350 guns at full volume

Record line 1952F1-125, > 190.5*
Progressive Infill CDP 1945-1960,

Sp's 1997-881 Wx NE 5 knots / 1m seas
Line complete

0440 Strm 7-8 riding close together due to
currents.

0448 adjustments made to bird depths on strm 7-8 on last 4 birds d/t separation.
0450 pick up 10 mtrs on strm 7 to ensure strm do not tangle
0458 strm 7 back on marks. Separtaion opening back up.

Line change
0810 soft start guns
0830 guns at full volume

Record line 2272F1-126, > 10.5*
Progressive Infill CDP 2265-2280
Sp's 1001-2117 Line complete
Wx East 10 knots / 1m sea

Line change
1300 Soft start guns
1320 guns at full volume
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SR/V Veritas Viking2

6/21/2006

6/22/2006

Record line 1968P1-127, > 190.5*
Prime CDP 1961-1976, Sp's 1997-881
Line complete. Wx East wind 10 knots/ 1m seas

Line change

1730 Supply Vessel Kari Ann arrives on prospect
1810 Soft start guns

1830 guns at full volume

Record line 2288P1-128. > 10.5*

Prime CDP 2281-2296, Sp's 1001-1820
Wx East 16 knots / 1m seas

Line In complete

Line terminated in order to take on fuel and supplies from the Supply Vessel Kari Ann. Turn 200* to fair seas

2238 on line heading

2305 Supply vessel alongside.

2325 Toolbox meeting for transferring stores

2400 End of day running fair seas in order to take on fuel.

Supply Vessel "Kari Ann" alongside with fuel and supplies. Fuel being taken going fair seas (SSW direction).

0031 Fuel hose connected

0057 begin fuelling

0104 loading stores and cargo

0150 stores onboard continue to take on cargo

0205 moving 2* to prot to avoid shollow water.

0449 bunkering complete

0517 Supply Vessel departs.

0525 start turn back towards prospect. Heading toward line 2288P2-129
0545 turn radius opened up due to seas conditions 2 m seas
0556 turn radius opened up more due to weather and crab angle
0900 Begine 90 min prestart whale watch

1025 corssing over the Fire Zone.

1030 single gun activated

1350 Soft start guns

1410 Guns at full volume

Overlap "A" Shotpoints. 1811-1820
Original seg shut down early to allow bunkering / stores transfer

Record line 2288P2-129, > 10.5*
Partial Prime CDP 2281-2296, Sp's 1821-2117, Wx E 25-30 kts/2m seas
Line complete

Line change
1710 soft start guns
1730 guns at full volume

Record line 1984P1-130, > 190.5*
Prime CDP 1977-1992, Sp's 1001-881, Wx NE 25-30 kts/2m seas
Line complete

Line change
2240 soft start guns
2245 line change extended due to weather.

Line exteded due to weather. 1.5 knot current causing the need to open the turn to 3.5km

Record line 2304P1-131, > 10.5*

Prime CDP 2297-2312, Sp's 1001-1298
Wx ENE 30 kts / 3.5 m seas

Line in progress at end of day

Record line 2304P1-131, > 10.5*

Prime CDP 2297-2312, SP's 1299-2117
Wx ENE 30 kts/ 3.5 m seas

Line Complete
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Vessel SR/V Veritas Viking2
Line change
0330 soft start guns
0350 guns at full volume
Record line 2000P1-132, > 190.5*
Prime CDP 1993-2008, Sp's 1997-881
Wx E 22 kts / 3 m seas
Line complete
0556 Birds 1-5 adjusted on strm's 7 (6.5m) and 8 (7.5) due to tailbuoy 7 crossing over strm 8
0603 Tailbuoy 7 back on correct side birds adjusted back to target depth
Line change
0825 soft start guns
0845 guns at full volume
Record line 2304F1-133, > 10.5*
Progressive Infill CDP 2297-2312, Sp's 1001-2117, Wx E 20 kts/ 3 m seas
Line complete
0942 Birds adjusted on strm's 1 (7.5m) and 2 (6.5m) due to tailbuoy 2 crossing over strm 1
0947 up 10 m on strm 2 to allow tb 2 to cross in front of th 1
0951 All birds back at target depth and strm 2 back in position
1147 birds 1-5 adjusted on Strm 1-2. Tailbuoy 2 crossing over strm 1
Line change
1209 continue shooting guns to trouble shoot acoustic
1219 complete trouble shooting acoustic
1440 soft start guns
Line change extended due to trouble shooting acoustics
1500 guns at full volume
Record line 2000F1-134, > 190.5*
Progressive Infill CDP 1993-2008, Sp's 1997-881, Wx ENE 20 kts/ 2.5 m seas.
Line Complete
Line change
1800 Toolbox meeting carried out on gun deck
1806 recover Port inner and mid gun strings.
1830 guns onboard. Check on acoustics
1915 deploy guns
1940 guns in position
1950 soft start guns
2010 guns at full volume
Record line 2320P1-135, > 10.5*
Prime CDP 2313-2328, SP's 1001-2117
Wx NW 10 kts/ 2.5 m swell
Line complete
Line change
2307 toolbox meeting on guns deck
2310 recover port inner and mid guns
2330 guns onboard.
Heading toward line 2016P1 at end of day
6/23/2006

Continue line change
0010 deploy guns

0030 guns in position
0050 soft start guns
0110 guns at full volume

Record line 2016P1-136, > 190.5*
Prime CDP 2009-2024, Sp's 1997-881
Wx E 10 kts/ 2 m seas. Line complete
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SR/V Veritas Viking2

6/24/2006

Line change

0420 toolbox meeting prior to recovery of guns
0433 recover guns

0450 guns onboard

0623 soft start guns

0645 guns at full volume

0646 guns in position

Record line 2336P1-137, > 10.5*
Prime CDP 2329-2344, Sp's 1001-2117
Wx WNW 10 kts/ 1.5 m seas Line Complete

Line change
1110 soft start guns
1130 guns at full volume

Record line 2016F1-138, > 190.5*
Progressive Infill CDP 2009-2024, Sp's 1997-881. Wx W 10 kts / 2m seas
Line complete

Line change
1700 soft start guns
1720 guns at full volume

Record line 2336P1-139, > 10.5*
Progressive Infill CDP 2329-2344, Sp's 1001-2117, Wx W 20 kts/ 2 m seas
Line Complete

Line change
2130 soft start guns
2150 guns at full volume

Record line 2032P1-140, > 190.5*
Prime CDP 2025-2040, SP's 1997-1162
Wx W 30 kts/ 2m seas Line in progress at end of day

Continue line 2032P1-140, > 190.5*
Prime CDP 2025-2040, SP's 1161-881
Wx W 30kts / 2m seas. Line complete

Line change

0300 soft start guns

0320 guns at full volume
0321 Line change extended

Line change extended due to seas conditions. Turn radius opened up to 3300m due to 30 kt winds and 2 m
seas

Record line 2352P1- 141, > 10.5*
Prime CDP 2345-2360, SP's 1001-2117
Wx W 30 kts/ 2m seas Line complete

Line change
0830 soft start guns
0836 line change extended

Line change extended due to seas weather conditions. Turn radius opened up to 3500m
0850 guns at full volume

Digicourse (DMU) lock up in nav. Missed sp's 1997-1976

Record line 2032F1-142, > 190.5*
Progressive Infill CDP 2025-2040, Sp's 1975-881, Wx W 30 kts/ 2m seas.
Line Incomplete

Line change
1400 soft start guns
1420 guns at full volume

Record line 2368P1-143, > 10.5*
Prime CDP 2361-2376, Sp's 1001-2117
Wx WSW 30 kts/ 2m seas Line complete
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SR/V Veritas Viking2

6/25/2006

6/26/2006

Line change

1655 toolbox on gun deck prior to recovery.
1700 recover stbd mid gunstring

1715 guns onboard

1800 deploy guns

1820 guns in position

1900 soft start guns

1920 guns at full volume

1922 run test on gun S-14. All guns off
1924 test complete

1925 all guns active

Record line 2048P1-144, > 190.5*

Prime CDP 2041-2056, Sp's 1997-881

Wx WSW 25 kts/ 2m seas

Line Incomplete due to swell noise streamers

Line change
2355 soft start guns

Continue line change.
0015 guns at full volume

Record line 2384P1-145, > 10.5*

Prime CDP 2377-2392, Sp's 1001-2117
Wx WSW 20 kts / 1.5 m seas

Line change

0245 Fire Drill
0300 Frie Drill complete

Line change
0500 soft start guns
0520 guns at full volume

Record line 2048P2-146, > 190.5*
Prime CDP 2041-2056, SP's 1997-881
Wx WSW 15 kts / 1.5 m seas

Line complete

Original Seq (144) was DNP'd due to excessive swell noise.

Line change
1050 soft start guns
1110 guns at full volume

Record line 2384F1-147, > 10.5*
Progressive Infill CDP 2377-2392, SP's 1001-2117, Wx W 15 kts/ Seas 1m
Line complete

Line change
1540 soft start guns
1600 guns at full volume

Record line 2048F1-148, > 190.5*
Progressive Infill CDP 2041-2056, SP's 1997-881, Wx WSW 15 kts / 1 m seas
Line complete

Line change
2112 soft start guns
2132 guns at full volume

Record line 2384F2-149, > 10.5*
Progressive Infill CDP 2377-2392, SP's 1001-1966, Wx WNW 15 kts/ 1m seas
Line in progress at end of day

Continue line 2384F2-149, > 10.5*
Progressive Infill CDP 2377-2392, Sp's 1967-2117, Wx W 12 kts/ 1 m seas
Line complete
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SR/V Veritas Viking2

6/27/2006

Line change

0215 toolbox meeting held prior to helicopter operations. soft start guns
0235 guns at full volume

0255 chopper 1 on deck

Record line 2064P1-150, > 190.5*
Prime CDP 2057-2072, Sp's 1997-881
Wx WNW 10 kts / 1m seas.

Line change

0303 Chopper away

0309 Chopper 2 on deck

0317 Chopper away

0329 Chopper 3 ondeck

0335 Chopper away

0430 toolbox meeting carried out for workboat run.

0500 Workboat launched

0510 TS Dip at 38*34'22.7" S / 147*43'28.5"E

0517 Complete TS Dip. WB running to chase boat to recover buoys

Line change

0600 WB change out pod 2 on Strm 2
0612 WB change out pod 2 on Strm 3
0625 Wb heading back to vessel
0642 WB onboard

0750 soft start guns

0810 guns at full volume

Record line 2384F3-151, > 10.5*
Progressive infill CDP 2377-2392, Sp's 1001-2117, Wx WNW 15kts / 1m seas
line change

Line change
1240 soft start guns
1300 guns at full volume

Record line 2080P1-152, > 190.5*
Prime CDP 2073-2088, Sp's 1997-881
Wx W 10 kts/ 1m seas. Line change

Line change
1805 soft start guns
1825 guns at full volume

Record line 2384F4-153, > 10.5*
Progressive infill CDP 2377-2392, Sp's 1001-2117, Wx WNW 18 kts / 1 m seas
Line complete

Line change
2255 soft start guns
2315 guns at full volume

Record line 2080F1-154, > 190.5*
Progressive infill CDP 2073-2088, Sp's 1997-1731, Wx W 12 kts, 1.5 m seas
Line in progress at end of day.

Continue line 2080F1-154, > 190.5*
Progressive Infill CDP 2073-2088, Sp's 1730-881, Wx W 15 kts / 1.5 m seas
Line complete

Line change

0215 Crew safety meeting
0230 Safety meeting complete
0245 Abandon ship drill

0255 drill complete

0330 soft start guns

0350 guns at full volume

Record line 2400P1-155, > 10.5*
Prime CDP 2393-2400, Sp's 1051-2117
Wx W 25 kts / 1.5 m seas, Line complete
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SR/V Veritas Viking2

6/28/2006

Line change

0820 soft start guns
0840 guns at full voulme

Record line 2096P1-156, > 190.5*
Prime CDP 2089-2104, Sp's 1997-881
Wx W 15 kts / 2m seas. Line complete

Line change
1330 soft start guns
1350 guns at full volume

Record line 2416P1-157, > 10.5*
Prime CDP 2409-2424, Sp's 1145-2117,
Wx W 10 kts / 1.5m seas . Line complete

Line change
1810 soft start guns
1830 guns at full volume

Record line 2112P1-158, > 190.5*
Prime CDP 2105-2120, Sp's 1997-881
Wx WSW 10 kts / 1m seas. Line complete

Line change

2143 toolbox meeting prior to recovery of guns.
2145 recover stbd inner guns for maintenance
2150 toolbox meeting about WB operations.
2205 guns onboard

2223 WB launched

2247 Deploy guns

2259 guns in position.

2311 WB aborted attempt of changing out section due to time limitations.
2325 Change out acoustic pod 6 on strm 4
2345 WB back onboard

Record line 2432P1-159, > 10.5*
Prime CDP 2425-2440, SP's 1145-1163
Wx WNW 10 kts / 1 m seas/ Line in progress at end of day

Record line 2432P1-159, > 10.5*

Prime CDP 2425-2440, Sp's 1164-2117
Wx WNW 10 kts / 1m seas, Line complete.
Line started 95 Sp's early for coverage

0011 First pre-plot sp 1240
0016 Workboat carrying out TS Dip
0028 WB onboard

Line change

0228 Toolbox meeting held prior to recovery of port guns
0230 recover port inner guns

0245 guns onboard

0310 deploying guns

0320 guns in position

0445 soft start guns

0505 guns at full volume

Record line 2112F1-160, > 190.5*
Progressive Infill CDP 2105-2120, SP's 1997-881, Wx E 10 kts / calm seas.
Line complete

Line change
1000 soft start guns
1020 guns at full volume
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SR/V Veritas Viking2

6/29/2006

Record line 2432F1-161, > 10.5*

Progressive infill CDP2425-2440, Sp's 1190-2117, Wx ENE 15 kts / 1m seas
Line complete

Line started 95 Sp's early for coverage

1039 Lady Roula on site Swissco departs

1043 first pre-plot sp 1240

Line change

1246 toolbox meeting held priorto recovery of stbd guns
1248 recover stbd inner guns

1257 guns onboard

1331 deploy guns

1340 guns in position

Line change extended due to close proxmity of Barracuda Drilling platform at end of seq 161.
1550 soft start guns
1610 guns at full volume

Record line 2128P1-162, > 190.5*
Prime CDP 2121-2136, Sp's 1997-881
Wx ENE 10 kt/ calm seas. Line complete

Line Change
2035 soft start guns
2055 guns at full volume.

Record line 2448P1-163, > 10.5*

Prime CDP 2441-2456, Sp's 1260-2117
Wx NE 15 kts / 1 m seas. Line complete
Line started early for coverage

2116 First sp of pre plot 1334
0830 toolbox carried out for workboat mission.
0854 WB launched to work on acoustic pods and birds.

Line change

2315 change out pod 3 on strm 3

2341 change out pod 6 on strm 3

2400 working on changing out bird 19 on strm 5 at end of day

Continue line change

Workboat carrying in water maintenance at start of day.
0005 change out bird 19 on strm 5

0016 WB onboard.

0045 soft start guns

0105 guns at full volume

Record line 2128F1-164, > 190.5*
Progressive infill CDP 2121-2136, CDP 1997-881, Wx NW 5 kts / 1.5 m sea
Line complete

Line change

0505 Whale sighted 4 km away

0510 Whale sighted 3km away - compliance gun disabled. Vessel slowed down to allow whale time to travel
out of 3 km range

0544 Soft start guns

0604 guns at full volume

Record line 2462P1-165, > 10.5*

Prime CDP 2457-2472, Sp's 1340-2117
Wx NE 10 kts / 1 m seas. Line complete
Line started early for coverage

0622 First pre-plot sp 1429
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Vessel

SR/V Veritas Viking2

6/30/2006

Line change

0758 toolbox meeting held prior to recovery of guns

0800 recover stbd gun string

0820 guns onboard

0855 deploy guns

0905 guns in position

0914 Vessel speed dropped due to sthd engine maintenance
0950 soft start guns

1005 stbd engine on line

1010 guns at full volume

Record line 2144P1-166, > 190.5*
Prime CDP 2137-2152, Sp's 1997-881
Wx E 10 kts / 1 m seas. Line complete

Line change
1500 soft start guns
1520 guns at full volume

Record line 2480P1-167, > 10.5*

Prime CDP 2473-2488, Sp's 1429-2117
Wx NW 20 kts / 1m seas, Line complete
Line stared early for coverage.

First pre plot sp 1523

Line change
1915 soft start guns
1935 guns at full volume.

Record line 2144F1-168, > 190.5*
Progressive Infill CDP 2137-2152, Sp's 1997-881, Wx W5 kts / 1m seas, Line complete

Line change

2236 Toolbox meeting prior to recovery of guns

2238 recover sthd inner guns

2252 guns onboard.

2305 deploy guns

2320 guns in position

2400 continue line change to line 2480F1 at end of day

Continue line change
0020 soft start guns
0040 guns at full volume

Record line 2480F1-169, > 10.5*
Progressive infill 2473-2488, Sp's 1420-2117, Wx NE 20 kts/ 1.5 m sea
Line complete

Line started early for coverage due to survey outline
First pre-plot sp 1523

Line Change

0241 all guns disabled due to crossing the "No Fire Zone". 90 Min pre-start whale watch
0248 toolbox meeting prior to recovery of guns

0250 recover port outer guns

0305 guns onboard

0330 deploy guns

0345 guns in position

0411 end of pre-start whale watch

0450 Entering back into “Fire Zone". Compliance gun activated.

Line change extended due to close proximity of Barracuda Drilling platform.
0545 soft start guns
0605 guns at full volume

Reocrd line 2160P1-170, > 190.5*
Prime CDP 2153-2168, Sp's 1997-881
Wx NE 10 kts/ 1.0 seas. Line complete

Line change
1115 soft start guns
1135 guns at full volume
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7/1/2006

Record line 2496P1-171, > 10.5*
Prime CDP 2489-2504, Sp's 1480-2117
Wx NW 25 kts / 1.5 m seas. Line Complete

Line started early for coverage due to survey out line.
First pre-plot sp 1681

Line change

1345 Compliance gun disabled, "No Fire Zone". 90 min pre-start whale watch.
1455 Vessel entering into the "Fire Zone".

Compliance gun activated.

1550 soft start guns

Line change extended due to close proximity of Barracuda Drilling platform.
1610 guns at full volume

Record line 2160F1-172, > 190.5*
Progressive infill CDP 2153-2168, Sp's 1997-881, Wx NW 16 kts , 1.5 m seas
Line complete

Line change
2115 soft atart
2135 guns at full volume

Record line 2496F1-173, > 10.5*
Progressive infill CDP 2489-2504, Sp's 1554-2117, Wx NE 25 kts / 1.5 m seas
Line complete

Line started early for coverage due to survey out line.
First pre-plot Sp 1618

Line change
2330 compliance gun disabled due to travel out of "No Fire Zone" 90 min pre-start whale watch

Continue line change

0037 entering back into the "Fire Zone"

0100 Pre-start whal watch. Compliance gun activated
0140 soft start guns

Line change extended dut to obstacles.
0200 Guns at full volume

Record line 2176P1-174, > 190.5*
Prime CDP 2169-2184, Sp's 1997-1215
Wx WNW 18 kts/ 1.5 m seas, Line incomplete due to whale sighting within the 3km zone.

Whale sighted with in the 3km zone. Line terminated.

0435 Whale moved out of #km zone. Compliance gun activated.
0555 soft stat guns

0615 guns at full volume

Record line 2512P1-175, > 10.5*
Prime CDP 2505-2520, Sp's 1648-2117
Wx NW 12 kts, 1.5 m sea, Line complete

Line started early for coverage due to survey out line.
0642 First pre-plot sp1712

Line change

Time spent travleing to prime coverage that was left from Whale sighting, Seq 174
1030 soft start

1050 guns at full volume

First "A" overlap shots 1224-1215

Record line 2176P2-176, > 190.5*

Prime CDP 2169-2184, Sp's 1214-881
Wx NW 10kts/ 1.5 m seas, Line complete

Line was originally shot as Seq 174. Left due to Whale sighting.
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Vessel SR/V Veritas Viking2

Line change
1420 soft start guns
1440 guns at full volume

Record line 2512F1-177, > 10.5*
Progressive infill CDP 2505-2520, SP's 1690-2117, Wx N 16 kts / 1m seas
Line complete

Line started early for coverage due to survey out line.
1500 First pre-plot sp 1712

Line change

1656 Entering "No Fire Zone"
1700 Pre-start whale watch
1743 Entering the "Fire Zone"
1830 Compliance gun activated

Line change extended dut to obstacles.
1840 soft start guns
1900 guns at full volume.

Record line 2192P1-178, > 190.5*
Prime CDP 2185-2200, Sp's 1997-881
Wx NW 10 kts/ 1.5 m seas, Line complete.

Line change

2228 toolbox meeting held prior to recovery of guns

2230 recover guns

2250 guns onboard

2315 toolbox meeting held prior to workboat operation.

2320 workboat away

2400 WB change out acoustic pod 3 on strm 1. Continue line change at end of day. L/C is tear drop turn on
to next line.

7/2/2006

Continue line change

Workboat carrying out in water maintenance.
0015 deploy guns

0030 change out acoustic pod 4 on strm 4
0036 guns in position

0053 WB back onboard

0055 soft start guns

Extended line change due to teardrop turn on to line. Seem pass.
0115 guns at full volume

Record line 2208P1-179, > 10.5*
Prime CDP 2201-2216, Sp's 1001-2117
Wx SE 12 kts / 1.5m seas Line complete

0245 Fire drill
0300 Fire drill complete

Line change

0405 Entering the "No Fire Zone"
0408 pre-start whale watch

0539 end of the whale watch
0604 entering the "Fire Zone"

Line change extended due to teardrop turn onto line. Seem pass.
0655 soft start guns
0715 guns at full volume

Record line 2192F1-180, > 190.5*
Progressive Infill CDP 2185-2200, Sp's 1997-881, Wx S 14 kts / 1m seas
Line complete

Line change
1300 soft start guns

Line change extended due to teardrop turn onto line. Seem pass.
1320 guns at full volume

Greater Bream 3D 2006 - Daily Events Log Page 57 of 62



Date

Comments

Vessel
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7/3/2006

Record line 2208F1-181, > 10.5*
Progressive infill CDP 2201-2216, Sp's 1001-2117, Wx E 6 kts / 1m seas
Line Complete

Line change

1706 Entering "No Fire Zone"

1715 Pre-start whale watch

1758 Entering the "Fire Zone"

1845 Soft start guns. Whale watch complete

Extended line change due to teardrop turn onto line. Seem pass
1905 guns at full volume.

Record line 2192F2-182, > 190.5*
Progressive Infill CDP 2185-2200, Sp's 1997-881, Wx WSW 14 kts/ 1m sea
Line complete

Line change
Teardrop turn onto line. Seem pass

Continue line change.
0045 soft start guns

Line change extended due to teardrop turn. Seem Pass
0108 guns at full volume

Record line 2208F2-183, > 10.5*
Progressive Infill CDP 2201-2216, Sp's 1001-2117, Wx SW 16 kts / 1m sea
Line complete

Line Change
0545 soft start guns
0605 guns at full volume

Record line 1652F2-184, > 190.5*
Infill Zone 3-4 CDP 1945-1960, Sp 1997-1704, Wx ESE 8 kts /1m sea
Line complete

Line change
0845 soft start guns
0905 guns at full volume

Overlap "A" shots 1811-1820

Record line 2288P3-185, > 10.5*
Partial Prime CDP 2281-2296, Sp's 1821-2117, Wx SE 12 kts / 1m seas
Line complete.

Line originaly shot as Seq 129 due to weather and bad acoustic ranges, shot points 1821-2117 were DNP'd.
This shot point range has already been charged for on seq 129. Line is a reshoot.

Line change
1150 soft start guns
1303 guns at full volume

Record line 2000F2-186, > 190.5*
Progressive Infill CDP 1993-2008, Sp's 1997-1880, Wx SE 12 kts / 1.5 m sea
Line complete

Line originaly shot as Seq 134, due to DMU lock-up, shot points 1997-1880 were DNP'd. This shot point
range has already been charged for on seq 134. Line is a reshoot.

Overlap "A" shots 1879-1730. 5km run out as per contract.
Line change

1515 soft start guns

1535 guns at full volume

Overlap "A" Shots 1634-1643
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Vessel SR/V Veritas Viking2

Record line 1696P2-187, > 10.5*
Prime CDP 1689-1704, Sp's 1644-1676
Wx ENE 6 kts / 1m sea Line complete

Line was originally shot as seq 076. A prime hole was left due to airleak on guns.
Overlap "A" shots 1677-1901. 5 km run oas a per contract.
Line change

Line change extended due to fishing geer in the way. A different line had to be taken due to interferance.
1835 soft start guns
1855 guns at full volume

Record line 2032F2-188, > 190.5*
Progressive infill CDP 2025-2040, Sp's 1997-1976, Wx Calm / 1m seas Line complete

Line originally shot as Seq 142, hole left due to DMU lock up.
Overlap "A" shots 1975-1730. %km run out per contract.

Line change.
2305 soft start guns
2325 guns at full volume

Record line 1728F3-189, > 10.5*
Progressive Infill CDP 1721-1736, Sp's 1001-1215, Wx E 14 kts / 2.5 m swell
Segment 1 of line is complete.

Line is divided into two segments.

7/4/2006

Seismic gap. Move to segment 2 of line 1728F3

Record Segment 2 of line 1728F3-189, > 10.5*, Prog Infill CDP 1721-1736, Sp's 1635-1725, Wx E 10 kts
/2.5 m swell
Line complete

Line change

0106 Recover stbd mid gun array.
0126 guns onboard

0145 deploy guns

0205 guns in position

0245 toolbox meeting for heli-ops
0328 helicopter onboard

0332 helicopter away

Unable to turn on to 2D line due to fishing gear. Line change extended to avoid gear.
0512 While sighted at 6.5 km from vessel

0526 Whale sighted with in the 3 km zone. Compliance gun deactivated.

0528 Whale sighted outside of 3 km.

0558 soft start guns

0618 guns at full volume

Record line 001-190, > 283*
2D line using stbd source. Sp's 2167-881
Wx NE 10 kts / 1.5 m. Line complete

Line change
1120 soft start
11400 guns at full voluem

Record line 003-191, > 146* 2D line using stbd source. Sp's 1001-2141.
Wx NE 10 kts / 2m swell. Line complete

Line change

1445 recover stbd outter gun array.
1504 guns guns onboard

1615 deploy guns

1630 guns in position

1810 soft start guns

1830 guns at full volume
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7/5/2006

7/6/2006

Record line 002-192, > 092* 2D line using stbd source. Sp's 1001-2083.
Wx W 6 kts/ 1.5 m swell. Line complete

Line change
2200 soft start guns
2220 guns at full volume

Overlap "A" shots 1850-1862

Record line 1440P3-193, > 10.5*
Prime CDP 1433-1448, Sp's 1863-2117
Wx E 15 kts / 1.5m swell Line complete

Partial Prime hole left from sequence 04 due to air leak on guns.

Line change

2321 Recover sthd inner guns

2335 guns onboard

2400 continue line change at end of day

Continue line change
0005 deploy guns

0020 guns in position
0110 soft start guns
0130 guns at full volume

Record line 1792F1-194, > 190.5*
Zone 4 Infill CDP 1785-1800, Sp's 1997-881, Line complete, Wx W 6 kts / 2m sea

0345 Toolbox meeting held priot to launching workboat for TS-Dip
0406 Workboat launched
0425 Workboat back onboard.

Line change
0640 soft start guns
0700 guns at full volume

Record line 1344F2-195, > 10.5*
Zone 4 infill CDP 1337-1352, Sp's 1001-1306, Line complete. Wx NW 14 kts / 1.5m sea.

Line change
1100 soft start guns
1120 guns at full volume

Record line 2192F3-196, > 190.5*
Zone 4 infill CDP 2185-2200, Sp's 1300-926, Line complete, Wx WNW 20 kts/ 2.5 m seas

Line change
1510 soft start guns
1530 guns at full volume

Record line 1328F2-197, > 10.5*
Zone 2 infill CDP 1321-1336, Sp's 1300-1550, Line complete, Wx WNW 30 kts / 2.5 m seas

Line change
1900 soft start guns
1920 guns at full volume

Record line 1104F2-198, > 190.5*
Zone 1 infill CDP 1097-1112, SP's 1700-881, Line complete, Wx WSW 30 kts, 2.5 m seas

Line has random high frequency noise on all streamer due to seas condition.

End of Survey.

2129 toolbox meeting prior to recovery of all guns.
2133 recover guns.

2245 guns onboard

2329 startin on strm 5

2400 continue to recover all gear at end of day.
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Vessel SR/V Veritas Viking2

Survey complete. Recover all inwater gear. Guns onboard. Continue to recover Strm 5 at start of day

0023 start in on Strm 4

0035 headfloat 4 onboard

0050 strm 4-5 coming to surface due to direction of travel. continue to recover strm.
0100 Wx W 30 kts gust to 50 kts / seas 3-3.5m

0415 come in on Strm's 6-8 and vane

0441 Tailbuoy 5 onboard.

0450 TB 4 onboard

0457 in on Strm 6-8 and vane

0505 out on Strm 7-8 and vane. Coming in on strm 6.
0544 come in on Strm 1-3 and vane

0556 going out on strm 1-2 and vane. Coming in on strm 3
0602 Wx W 30 kts, gust to 50 /Seas 3 m

0646 come in on strm 7-8 and vane

0707 going out on strm 8 and vane. Recover Strm 3,6 and 7
1209 TB 6 onboard

1238 TB 3 onboard continue in on strm 7

1239 come in on strm 1-2 and vane

1254 out on strm 1 and vane. Come in on strm 2

1303 TB 7 onboard. Continue in on strm 2

1407 Wx WNW 35 kts, 3m seas

1605 smal turn to stbd in preparation to recover stbd vane
1627 come in on strm 8 and vane.

1646 Vane along side. recover strm 8

1648 small turn back to port in order to bring port vane on.
1659 TB 2 onboard

1722 Come in on strm 1 and vane.

1743 port van onboard. Continue in on strm 1 and 8

1944 TB 8 onboard.

2022 TB 1 onboard.

2043 recover ADP pole. All gear onboard.

2044 Swissco departs. V2 underway to Fremantle

2210 Wx WSW 35 kts / 3.5 m seas

2400 Wx WSW 35-38 kts / Seas 3.5-4 m

Current position 39*20'19" S and 146*01'59" E Speed of 11.5 kts

7/7/2006

Bream 3D survey complete. Enroute to Fremantle to DMob from survey.

0100 Reconfigure strm for next survey.
Wx WSW 35 kts seas 3.5 m

1330 Wx WSW 35 kts seas 4m

1720 WSW 35 kts seas 4 m

2200 WSW 35 kts seas 4.5 m

2400 WSW 35 kts seas 4.5 m

7/8/2006

Travel to Fremantle to demob from Esso Bream 3D survey.

0130 Wx W 30 kts / seas 4 m

Position Lat 38*26.78'S and Long 139* 33.48'E Boat speed 12.4 kts
0530 Wx W 30 kts / 4 m seas

0730 Wx WNW 30 kts / seas 3 m

1230 Wx WNW 35 kts / seas 3.5 m

1830 Wx WNW 40 kts / seas 5 m

2400 Wx NW 35 kts / Seas 5 m

7/9/2006
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7/10/2006

7/11/2006

7/12/2006

7/13/2006

Travel to Fremantle to demob from Esso Bream 3D survey.

0000 Wx NW 35 kts seas 5.5 m

position Lat 37*39.00'S Long 133*59.78'E
0400 Wx NW 36 kts seas 5 m

0800 Wx N 36 kts seas 4 m

1230 Wx NW 40 kts seas 4m

1700 Wx W 40 kts seas 6 m

2100 Wx W 40 kts seas 5 m

2400 Wx NW 35 kts seas 5 m

Position Lat 36*45.47'S Long 124*00.13'E

Travel to Fremantle to demob from Esso Bream 3D survey

0000 Wx SW 36 kts / Seas 6.8 m
Position Lat 36* 43.76'S Lon 127*53.73"E
0400 Wx SW 40 kts / Seas 5-6 m

1130 Wx SSW 40 kts / 7 m seas

1600 Wx WNW 40 kts / 7.2 m seas

2100 Wx S 26 kts / 7.8 seas

2400 Wx S 22 kts / 8.4 seas

Lat 35*42.89"S Lon 122*26.68"E

Travel to Fremantle to demob from Esso Bream 3D survey

0000 Wx SE 12 kts 8.7 m seas
0400 Wx SE 20 kts 5 m seas
0915 Wx ESE 20 kts 4 m seas
1200 Wx S 25 kts 3.5 m seas
1645 Wx S 10 kts 4 m seas

2130 Wx lite winds 2.5 m swell
2400 Wx NW 15 kts 2-2.5 m swell

Travel to Fremantle to demob from Esso Bream 3D survey.

0000 WX SE 12 kts Seas 3 swell

0315 Wx N 14 kts seas 3 m swell

0715 Wx NE 12 kts 2 m swell

0915 Wx E 14 kts 1 m swell

2045 Wx E 16 m 1.5 m swell

2200 Fremantle Pilot onboard

2245 Dockside Fremantle.

2400 Alongside dock Taking on Fuel and stores.

Portside in Fremantle taking on Fuel and supplies.

2000 Fuel and supplies loaded. Prepare to pick up gangway.
2018 gangway up

2030 all lines off. Away from dock

2400 Enroute to next survey.
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\ 319 [27 [ 318 307 [ 26 [ 306 295 [ 25 [ 294 283 [ 24 | 282 271 [ 231270 259 [ 22 ] 258 | LT solid active (150m)
109  Group/trace number
15 14 13 :| Stretch (50m static)
= Insert section (1m)
\ 247 [21 ] 246 235[20 [ 234 223[19 [ 222 211 [18]210 199 [17 [ 198 187 [ 16| 186 | Velocimeter
12 11 10 =P Depth controller, depth
19 transducer & compass
JAN Acoustic pod
I 17515 [ 174 163 ] 14 [ 162 151 [ 13 [ 150 13912 [ 138 12711 [ 126 11510 [ 114 | 6
VAN P VAN P P
4 9 3 8 7
\ 103[ 9 102 91 8 [90 79[ 7 (78 67] 6 | 66 55] 5 |54 43[4 [42 |
P D g J)
6 5 4
313 [30 19[ 218 71706 1 \PM:I\&
® =P L <P A
3 2 2 1 1 STIC cable + T/B harness to
150 m section with T/B Antenna = 15.0 m
only 6 channels in use
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Geaphysical Integrity

Streamer 3 and 6: 4500 meters, Veritas Geophysical

(Asia Pacific) Pte. Ltd.

Esso Australia Pty Ltd — 2006 Bream 3D www veritasdge com

TAP can (0.35m)
Streamer tension
unit, STU (0.35m)
87.5m
section E Passive Module (0.35m)
oL G [ = P 360 355[35]354 34334 | 342 33133 ] 330 | Power Module (0.35m)
YAN yAN P P AN e ) A P Active Module (0.35m)
8 7 19 18 6 17 5 16
IS RVIM Stretch
section (25m static)
I 31927 [ 318 307 [ 26 | 306 29525 | 294 28324 ] 282 271237270 259 [ 22 ] 258 | L1 solid active (150m)
109  Group/trace number
15 14 13 :| Stretch (50m static)
= Insert section (1m)
\ 247 [21 ] 246 235[20 [ 234 223[19 [ 222 211 [18]210 199 [17 [ 198 187 [ 16| 186 | Velocimeter
12 11 10 =P Depth controller, depth
19 transducer & compass
JAN Acoustic pod
I 17515 [ 174 163 ] 14 [ 162 151 [ 13 [ 150 13912 [ 138 12711 [ 126 11510 [ 114 | 6
VAN P VAN P P
4 9 3 8 7
\ 103[ 9 102 91 8 [90 79[ 7 (78 67] 6 | 66 55] 5 |54 43[4 [42 |
P D g J)
6 5 4
313 [30 19[ 218 71706 1 \PM:I\&
® =P L <P A
3 2 2 1 1 STIC cable + T/B harness to
150 m section with T/B Antenna = 15.0 m
only 6 channels in use
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Streamer 4 and 5: 4500 meters, Veritas Geophysical

| ] ] {Asia Pacific) Pte. Ltd.
iyl E Australia Pty Ltd — 2006 Bream 3D :
VERITAS
Goaphysical Integrity
TAP can (0.35m)
Streamer tension
unit, STU (0.35m)
87.5
secti;r: E Passive Module (0.35m)
oTL e[ YRR || P [ 360 355 [ 35] 354 34334 ] 342 33133330 | Power Module (0.35m)
yAN =P P AN e ) A P Active Module (0.35m)
7 19 18 6 17 5 16
IS RVIM Stretch
section (25m static)
I 31927 [ 318 307 [ 26 | 306 29525 | 294 28324 ] 282 271237270 259 [ 22 ] 258 | L1 solid active (150m)
109  Group/trace number
15 14 13 :| Stretch (50m static)
[ Insert section (1m)
I 247121 ] 246 235]20 | 234 223[19 ] 222 211187210 199 [17 [ 198 187 [ 16 ] 186 | = Velocimeter
12 11 10 =P Depth controller, depth
19 transducer & compass
JAN Acoustic pod
[ 17515 [ 174 163[ 14 [ 162 151 [ 13 ] 150 13912138 12711126 11510 [ 114 ] 6
A P VAN P =P
4 9 3 8 7
\ 103[ 9 102 91 8 [90 79[ 7 (78 67] 6 | 66 55] 5 |54 43[4 [42 |
P D g J)
6 5 4
31330 19218 7176 1 \PM:I\&
rﬁ@ -ﬁ@ A -ﬁ@ A
2 1

150 m section with
only 6 channels in use

STIC cable + T/B harness to
T/B Antenna = 15.0 m
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Nominal Inline Acoustic Offsets

Veritas Geophysical

(Asia Pacific) Pte. Ltd.

Esso Australia Pty Ltd — 2006 Bream 3D

www.veritasdgc.com

396 m

\i
A

4500 m

332 m
I

A\ 4

Centre of
near group

Pod 8 on S3 & 6, pod 7 on S4 & 5: 80.5m—>|

<—>| CNG - Pod 6/7: 5m

le—

j«— CNG — Pod 2: 4488 m

€4—CNG - Pod 1: 4606 m

€4—CNG - TBRP: 4628 m

<_>| CNG - Pod 5/6: 192.5m

<—>| CNG - Pod 5 (S3-4-5-6): 342 m

€—CNG - Pod 4: 2141 m —>|

[€4— CNG - Pod 3: 2341 m4>|

f

Centre of
far group

Pod 1-TBRP: 21.93m
(19.53 m for S1 & 4)

e
I

‘i
J
1
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Geaphysical Integrity
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Schematic Plan View

Veritas Geophysical
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|

_ =P Pl =p RGPS
2 2 “ STREAMER 8 B =8
Centre of Last
Active group
|
| ep-ep B =R b § rors
STREAMER 7
| |
=D P — <P / D — i RGPS
STREAMER 6
| |
+D e B /= — =~ rops
STREAMER 5
| |
D e® D WA ———p § rops
STREAMER 4
ln.u(bcf-(D P —® L{D
7 STREAMER 3 & =@ Roes
| |
=P =P b€ 3} / P <P i RGPS
STREAMER 2
" |
fr o+t =L S — = —~ rops
STREAMER 1
i RGPS Pod
= Tow Point
4 Acoustic Pod
==® Depth Controller (Bird) Compass L Inline Offset | Centre of Nearest Active Groups to Centre of Farthest Active Groups
“ 72m ’[‘ 4500 m d
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B A n te n n a Offs etS Veritas Geophysical

(Asia Pacific) Pte. Ltd.

S Esso Australia Pty Ltd — 2006 Bream 3D wnw.veritasdge.com

VERITAS

Geaphysical Integrity

KEY : (all measurements in metres) LATERAL OFFSET INLINE OFFSET HEIGHT
1. V1G1 VERIPOS DGPS — SYSTEM 1 0.00 0.00 +28.00
NAVIGATION MAST 2. VIR1 STORM BUOYLINK GPS -0.56 -0.28 +28.00
3. V1G2 VERIPOS DGPS — SYSTEM 2 0.58 -0.28 +28.00
] 11 4. RTNU GPS (PPS TIMING) -4.87 -0.70 +26.00
@ VHF radio 10 5. EMPTY -4.40 -0.70 +26.00
6. VERIPOS RTCM -3.93 -0.70 +26.00
9 7. V1G3 C-NAV DGPS -4.40 -0.23 +26.00
8. EMPTY -4.40 117 +26.00
U J) 9. EMPTY 3.93 -0.70 +26.00
10. STORM BUOYLINK TELEMETRY 4.40 -0.70 +26.00
11. EMPTY 4.87 -0.70 +26.00
A EMPTY 0.80 -13.07 -8.00
e/ 3 B V1E1 DEPTH SOUNDER TRANSDUCER  -0.78 26.50 -6.20
c EMPTY -0.42 -39.67 +10.11
<O> 1 D EMPTY 313 -56.25 +9.40
E EMPTY 3.13 -56.25 +9.40
o\ o F DOPPLER SPEED LOG -0.80 -13.07 -8.00
® DsC G GRAVITY METER (N/A) 0.20 -4.10 +2.45
H RTNU GPS (PPS TIMING)-SPARE -3.50 0.00 +22.00
) EMPTY +3.50 0.00/-1.2 +22.00

0
05 5
7T e |e@ e 8 = A
| @c

04 z
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Y Multi-Element Vessel (Elevation) Veritas Geophysical

(Asia Pacific) Pte. Ltd.

S Esso Australia Pty Ltd — 2006 Bream 3D wnw.veritasdge.com

VERITAS

Geaphysical Integrity

Centre
Source CNG CLG
| | |
< Centre of Source Array to Centre of Farthest Active Group >
| 4560 m (inline)
COS to CNG
72m ?
|
Echo Soundej'_>i «— | |
| |
26.5m |
= =
| i /-
ADPand Hul —»  |¢— ;
Pinger 13.07m NRP to Stern
56.25m ! o Centre of Nearest Active Group to Centre of Farthest Active Group o
- NRP to COS > 4488 m
324 m
|
|
|
|
‘ 1
< NRP to Centre of Nearest Active Group =}
396 m
NRP to Centre of Farthest Active Group CLG to TBRP
- 4884 m (nominal) T 140m
B NRP to Tailbuoy Antenna !
% gl
5024 m (nominal) '
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Geaphysical Integrity

Source Array Navigation Node Layout
Esso Australia Pty Ltd — 2006 Bream 3D

Veritas Geophysical
(Asia Pacific) Pte. Ltd.

www.veritasdgc.com

le
- i‘T{‘Tﬁ

37.5m

c
]
2
o
9]
=
S
c
2
K
S
=3
o
<

3 £
Q Q
% A % urc A A A
8 ]
w [T
3 5
o o
5.85m 5.85m
8.30 m 8.30m
8.62m 8.62m
I A -
o - >y 4 -t N _!, -
RGPS Beacon .
Port Source Stbd Source Acoustic Pod e’
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Geaphysical Integrity

Source array layout

Esso Australia Pty Ltd — 2006 Bream 3D

Veritas Geophysical
(Asia Pacific) Pte. Ltd.

www.veritasdgc.com

Port Outer/Starboard Inner

P1 S1

#1/#33 b2 52

220 #2 | #34
-8.5,8.25,-0.1

Port Mid/Starboard Mid

P10 S10
#12 | #44

220 330
-7.5,8.25,-0.1 -0.5,8.25,-0.1

P11 Si1

#13 / #45 P19 519

#23 | #55

330
280
0582501 75825 01

Port Inner/Starboard Outer

P20 S20
#24 | #56

280
8.5,8.25,-0.1

4450 cu in |

Array Sensors

A () Depth
P4 sa P12 S12 P13 S13 P21 S21 P22 S22
3.0m o #4 | #36 #14 | #46 @) "153é547 #25 | #57 #26 | #58 @  Pressure
200 330 - 280 280 )
g L[ 7.5,5.25,-0.1 -0.5,5.25, 0.1 L1 L] 05,5.25,-0.1 7.5,5.25,-0.1 8.5,5.25,-0.1 o  NearField
200 X E E E Hydrophone
-8.5,5.25,-0.1
! ! P14 su4 I L
3.0 #16 | #48
.0m P5 S5 175 P23 S23
#5 | #37 0.0,2.25,0 . #27 | #59
260 175
-8.0,2.25,0 Ta] | CENTRE OF SOURCE 8.0,2.25,0 . rGPS Pod
o ARRAYPREFERENCE Acoustic Pod
P15 S15 u
P6 S6 #17 | #49 ; P24 S24
3.0m #6 1 #38 115 B S #2860
200 - !
o 80,5075, 0 00,-0.75,0 0.75m 8.0,8.25,0
5m .
e Gun Detail
] Name as in dropout spec
0 P7 S7 P16 S16 P25 S25
2.5m #7 1439 #18 / #50 #29 | #61 Gun Controller ID
o 175 105 105 Gun Volume |
-8.0,-3.25, 0 0.0,-3.25,0 8.0,-3.25,0 Position relative to array
T reference point (X,y,z
)= ol point (x,y.z)
! P8 S8 P17 S17 P26 S26
2.5m #8 | #40 #19 [ #51 #30 | #62
135 0 90
y & -8.0,-5.75, 0 0.0,-5.75,0 8.0,-5.75,0 Bolt Gun Model, and Status
I |
! by SO P18 S18 P2371/ 55323? = 1500LL — Active
59/ 4 #20 | #52 #3114
2.5m w0 o N &b 1500LL — Spare
.8.0.-8.25. 0 0.0,-8.25,0 .0,-8.25, )
v GIRLGZRL v 00 U G1R2/G2R2 oo G1R3 /G2R3 o0 1900LL - Active
.t 0,-8.30, 6.75 ' 8,-8.30, 6.75 .
G1A1/G2Al G1A2/ G2A2 t t
-8,-8.60,-0.63 | 0, -8.60, -0.63 3 g%g%é%%g 3
P 8.0m > 8.0m >
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Acoustic Networks

Veritas Geophysical
(Asia Pacific) Pte. Ltd.

Esso Australia Pty Ltd — 2006 Bream 3D
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Head Acoustic Network

Mid Acoustic Network

Tail Acoustic Network
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VERITAS

sssssssssssssss

Summary of changes

« Changed mapping of UDO pressure ID sensors
« Onlyinuse on line GO6A-1440P1-002 (subsequently
DNP)
VESSEL : SR/V Veritas Viking 2 FROM DATE : 10-MAY-2006 M Boon - Geo Supervisor Page 1
CLIENT : Esso Australia Pty. Ltd. TO DATE : 10-MAY-2006 Not to scale Gs: Print Sign _
AREA : 2006 Greater Bream 3D FROM SEQ : 2 Measurements Onboard Representative Created: 14-MAY-06
JOB #: 20323 | TOSEQ: 2 | | Client:  Print Sign NavDef #02




TR

VERITAS

Geaphysical Integrity

Streamer 1 and 8: 4500 meters, Veritas Geophysical

Esso Australia Pty Ltd —

(Asia Pacific) Pte. Ltd.

2006 B ream 3D www.veritasdgc.com

TAP can (0.35m)
Streamer tension
unit, STU (0.35m)
87.5m
section E Passive Module (0.35m)
oL ]S [T = P [ 360 355[35]354 34334 | 342 33133 ] 330 | Power Module (0.35m)
D caa® A P Active Module (0.35m)
6 20 19 5 18 17
IS RVIM Stretch
section (25m static)
319 [27 [ 318 307 [ 26 [ 306 295 [ 25 [ 294 283 [ 24 | 282 271 [ 231270 259 [ 22 ] 258 | LT solid active (150m)
. 109  Group/trace number
S8 only 16 15 14 13 [ stretch (50m static)
[ Insert section (1m)
247 [21 ] 246 235[20 [ 234 223[19 [ 222 211 [18]210 199 [17 [ 198 187 [ 16| 186 | . Velocimeter
12 11 10 =P Depth controller, depth
19 transducer & compass
JAN Acoustic pod
17515 [ 174 163 ] 14 [ 162 151 [ 13 [ 150 13912 [ 138 12711 [ 126 11510 [ 114 | 6
A P VAN P =P
4 9 3 8 7
103[ 9 102 91 8 [90 79[ 7 (78 67] 6 | 66 55] 5 |54 43[4 [42 |
P D - g J)
6 5 S1 only 4
313 [30 19[ 218 71706 1 \PM:I\&
® =P L <P A
3 2 2 1 1 STIC cable + T/B harness to
150 m section with T/B Antenna = 15.0 m
only 6 channels in use
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Streamer 2 and 7: 4500 meters, Veritas Geophysical

Esso Australia Pty Ltd — 2006 Bream 3D

(Asia Pacific) Pte. Ltd.

www.veritasdgc.com

TAP can (0.35m)
Streamer tension
unit, STU (0.35m)
87.5m
section E Passive Module (0.35m)
o ([ [ ——" ] P | 360 355]35]354 34334 ] 342 33133330 | Power Module (0.35m)
YAN yAN P P AN e ) Active Module (0.35m)
7 6 19 18 5 17 16
IS RVIM Stretch
section (25m static)
\ 319 [27 [ 318 307 [ 26 [ 306 295 [ 25 [ 294 283 [ 24 | 282 271 [ 231270 259 [ 22 ] 258 | LT solid active (150m)
109  Group/trace number
15 14 13 :| Stretch (50m static)
= Insert section (1m)
\ 247 [21 ] 246 235[20 [ 234 223[19 [ 222 211 [18]210 199 [17 [ 198 187 [ 16| 186 | Velocimeter
12 11 10 =P Depth controller, depth
19 transducer & compass
JAN Acoustic pod
I 17515 [ 174 163 ] 14 [ 162 151 [ 13 [ 150 13912 [ 138 12711 [ 126 11510 [ 114 | 6
VAN P VAN P P
4 9 3 8 7
\ 103[ 9 102 91 8 [90 79[ 7 (78 67] 6 | 66 55] 5 |54 43[4 [42 |
P D g J)
6 5 4
313 [30 19[ 218 71706 1 \PM:I\&
® =P L <P A
3 2 2 1 1 STIC cable + T/B harness to
150 m section with T/B Antenna = 15.0 m
only 6 channels in use
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VERITAS

Geaphysical Integrity

Streamer 3 and 6: 4500 meters, Veritas Geophysical

(Asia Pacific) Pte. Ltd.

Esso Australia Pty Ltd — 2006 Bream 3D www veritasdge com

TAP can (0.35m)
Streamer tension
unit, STU (0.35m)
87.5m
section E Passive Module (0.35m)
oL G [ = P 360 355[35]354 34334 | 342 33133 ] 330 | Power Module (0.35m)
YAN yAN P P AN e ) A P Active Module (0.35m)
8 7 19 18 6 17 5 16
IS RVIM Stretch
section (25m static)
I 31927 [ 318 307 [ 26 | 306 29525 | 294 28324 ] 282 271237270 259 [ 22 ] 258 | L1 solid active (150m)
109  Group/trace number
15 14 13 :| Stretch (50m static)
= Insert section (1m)
\ 247 [21 ] 246 235[20 [ 234 223[19 [ 222 211 [18]210 199 [17 [ 198 187 [ 16| 186 | Velocimeter
12 11 10 =P Depth controller, depth
19 transducer & compass
JAN Acoustic pod
I 17515 [ 174 163 ] 14 [ 162 151 [ 13 [ 150 13912 [ 138 12711 [ 126 11510 [ 114 | 6
VAN P VAN P P
4 9 3 8 7
\ 103[ 9 102 91 8 [90 79[ 7 (78 67] 6 | 66 55] 5 |54 43[4 [42 |
P D g J)
6 5 4
313 [30 19[ 218 71706 1 \PM:I\&
® =P L <P A
3 2 2 1 1 STIC cable + T/B harness to
150 m section with T/B Antenna = 15.0 m
only 6 channels in use
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Streamer 4 and 5: 4500 meters, Veritas Geophysical

| ] ] {Asia Pacific) Pte. Ltd.
iyl E Australia Pty Ltd — 2006 Bream 3D :
VERITAS
Goaphysical Integrity
TAP can (0.35m)
Streamer tension
unit, STU (0.35m)
87.5
secti;r: E Passive Module (0.35m)
oTL e[ YRR || P [ 360 355 [ 35] 354 34334 ] 342 33133330 | Power Module (0.35m)
yAN =P P AN e ) A P Active Module (0.35m)
7 19 18 6 17 5 16
IS RVIM Stretch
section (25m static)
I 31927 [ 318 307 [ 26 | 306 29525 | 294 28324 ] 282 271237270 259 [ 22 ] 258 | L1 solid active (150m)
109  Group/trace number
15 14 13 :| Stretch (50m static)
[ Insert section (1m)
I 247121 ] 246 235]20 | 234 223[19 ] 222 211187210 199 [17 [ 198 187 [ 16 ] 186 | = Velocimeter
12 11 10 =P Depth controller, depth
19 transducer & compass
JAN Acoustic pod
[ 17515 [ 174 163[ 14 [ 162 151 [ 13 ] 150 13912138 12711126 11510 [ 114 ] 6
A P VAN P =P
4 9 3 8 7
\ 103[ 9 102 91 8 [90 79[ 7 (78 67] 6 | 66 55] 5 |54 43[4 [42 |
P D g J)
6 5 4
31330 19218 7176 1 \PM:I\&
rﬁ@ -ﬁ@ A -ﬁ@ A
2 1

150 m section with
only 6 channels in use

STIC cable + T/B harness to
T/B Antenna = 15.0 m
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Nominal Inline Acoustic Offsets

Veritas Geophysical

(Asia Pacific) Pte. Ltd.

Esso Australia Pty Ltd — 2006 Bream 3D

www.veritasdgc.com

396 m

\i
A

4500 m

332 m
I

A\ 4

Centre of
near group

Pod 8 on S3 & 6, pod 7 on S4 & 5: 80.5m—>|

<—>| CNG - Pod 6/7: 5m

le—

j«— CNG — Pod 2: 4488 m

€4—CNG - Pod 1: 4606 m

€4—CNG - TBRP: 4628 m

<_>| CNG - Pod 5/6: 192.5m

<—>| CNG - Pod 5 (S3-4-5-6): 342 m

€—CNG - Pod 4: 2141 m —>|

[€4— CNG - Pod 3: 2341 m4>|

f

Centre of
far group

Pod 1-TBRP: 21.93m
(19.53 m for S1 & 4)

e
I

‘i
J
1
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VERITAS

Geaphysical Integrity

KEY : (all measurements in metres) LATERAL OFFSET INLINE OFFSET HEIGHT
1. V1G1 VERIPOS DGPS — SYSTEM 1 0.00 0.00 +28.00
NAVIGATION MAST 2. VIR1 STORM BUOYLINK GPS -0.56 -0.28 +28.00
3. V1G2 VERIPOS DGPS — SYSTEM 2 0.58 -0.28 +28.00
] 11 4. RTNU GPS (PPS TIMING) -4.87 -0.70 +26.00
@ VHF radio 10 5. EMPTY -4.40 -0.70 +26.00
6. VERIPOS RTCM -3.93 -0.70 +26.00
9 7. V1G3 C-NAV DGPS -4.40 -0.23 +26.00
8. EMPTY -4.40 117 +26.00
U J) 9. EMPTY 3.93 -0.70 +26.00
10. STORM BUOYLINK TELEMETRY 4.40 -0.70 +26.00
11. EMPTY 4.87 -0.70 +26.00
A EMPTY 0.80 -13.07 -8.00
e/ 3 B V1E1 DEPTH SOUNDER TRANSDUCER  -0.78 26.50 -6.20
c EMPTY -0.42 -39.67 +10.11
<O> 1 D EMPTY 313 -56.25 +9.40
E EMPTY 3.13 -56.25 +9.40
o\ o F DOPPLER SPEED LOG -0.80 -13.07 -8.00
® DsC G GRAVITY METER (N/A) 0.20 -4.10 +2.45
H RTNU GPS (PPS TIMING)-SPARE -3.50 0.00 +22.00
) EMPTY +3.50 0.00/-1.2 +22.00
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Summary of changes

« Changed mapping of UDO source depth ID sensors
 Acoustic SD changed from 2.0to 0.7
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Streamer 1 and 8: 4500 meters, Veritas Geophysical

Esso Australia Pty Ltd —

(Asia Pacific) Pte. Ltd.

2006 B ream 3D www.veritasdgc.com

TAP can (0.35m)
Streamer tension
unit, STU (0.35m)
87.5m
section E Passive Module (0.35m)
oL ]S [T = P [ 360 355[35]354 34334 | 342 33133 ] 330 | Power Module (0.35m)
D caa® A P Active Module (0.35m)
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IS RVIM Stretch
section (25m static)
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. 109  Group/trace number
S8 only 16 15 14 13 [ stretch (50m static)
[ Insert section (1m)
247 [21 ] 246 235[20 [ 234 223[19 [ 222 211 [18]210 199 [17 [ 198 187 [ 16| 186 | . Velocimeter
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4 9 3 8 7
103[ 9 102 91 8 [90 79[ 7 (78 67] 6 | 66 55] 5 |54 43[4 [42 |
P D - g J)
6 5 S1 only 4
313 [30 19[ 218 71706 1 \PM:I\&
® =P L <P A
3 2 2 1 1 STIC cable + T/B harness to
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Streamer 3 and 6: 4500 meters, Veritas Geophysical
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87.5m
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= Insert section (1m)
\ 247 [21 ] 246 235[20 [ 234 223[19 [ 222 211 [18]210 199 [17 [ 198 187 [ 16| 186 | Velocimeter
12 11 10 =P Depth controller, depth
19 transducer & compass
JAN Acoustic pod
I 17515 [ 174 163 ] 14 [ 162 151 [ 13 [ 150 13912 [ 138 12711 [ 126 11510 [ 114 | 6
VAN P VAN P P
4 9 3 8 7
\ 103[ 9 102 91 8 [90 79[ 7 (78 67] 6 | 66 55] 5 |54 43[4 [42 |
P D g J)
6 5 4
313 [30 19[ 218 71706 1 \PM:I\&
® =P L <P A
3 2 2 1 1 STIC cable + T/B harness to
150 m section with T/B Antenna = 15.0 m
only 6 channels in use
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VERITAS

Geaphysical Integrity

KEY : (all measurements in metres) LATERAL OFFSET INLINE OFFSET HEIGHT
1. V1G1 VERIPOS DGPS — SYSTEM 1 0.00 0.00 +28.00
NAVIGATION MAST 2. VIR1 STORM BUOYLINK GPS -0.56 -0.28 +28.00
3. V1G2 VERIPOS DGPS — SYSTEM 2 0.58 -0.28 +28.00
] 11 4. RTNU GPS (PPS TIMING) -4.87 -0.70 +26.00
@ VHF radio 10 5. EMPTY -4.40 -0.70 +26.00
6. VERIPOS RTCM -3.93 -0.70 +26.00
9 7. V1G3 C-NAV DGPS -4.40 -0.23 +26.00
8. EMPTY -4.40 117 +26.00
U J) 9. EMPTY 3.93 -0.70 +26.00
10. STORM BUOYLINK TELEMETRY 4.40 -0.70 +26.00
11. EMPTY 4.87 -0.70 +26.00
A EMPTY 0.80 -13.07 -8.00
e/ 3 B V1E1 DEPTH SOUNDER TRANSDUCER  -0.78 26.50 -6.20
c EMPTY -0.42 -39.67 +10.11
<O> 1 D EMPTY 313 -56.25 +9.40
E EMPTY 3.13 -56.25 +9.40
o\ o F DOPPLER SPEED LOG -0.80 -13.07 -8.00
® DsC G GRAVITY METER (N/A) 0.20 -4.10 +2.45
H RTNU GPS (PPS TIMING)-SPARE -3.50 0.00 +22.00
) EMPTY +3.50 0.00/-1.2 +22.00
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P1 S1

#1/#33 b2 52

220 #2 | #34
-8.5,8.25,-0.1

Port Mid/Starboard Mid

P10 S10
#12 | #44

220 330
-7.5,8.25,-0.1 -0.5,8.25,-0.1

P11 Si1

#13 / #45 P19 519

#23 | #55

330
280
0582501 75825 01

Port Inner/Starboard Outer

P20 S20
#24 | #56

280
8.5,8.25,-0.1

4450 cu in |

Array Sensors

A () Depth
P4 sa P12 S12 P13 S13 P21 S21 P22 S22
3.0m o #4 | #36 #14 | #46 @) "153é547 #25 | #57 #26 | #58 @  Pressure
200 330 - 280 280 )
g L[ 7.5,5.25,-0.1 -0.5,5.25, 0.1 L1 L] 05,5.25,-0.1 7.5,5.25,-0.1 8.5,5.25,-0.1 o  NearField
200 X E E E Hydrophone
-8.5,5.25,-0.1
! ! P14 su4 I L
3.0 #16 | #48
.0m P5 S5 175 P23 S23
#5 | #37 0.0,2.25,0 . #27 | #59
260 175
-8.0,2.25,0 Ta] | CENTRE OF SOURCE 8.0,2.25,0 . rGPS Pod
o ARRAYPREFERENCE Acoustic Pod
P15 S15 u
P6 S6 #17 | #49 ; P24 S24
3.0m #6 1 #38 115 B S #2860
200 - !
o 80,5075, 0 00,-0.75,0 0.75m 8.0,8.25,0
5m .
e Gun Detail
] Name as in dropout spec
0 P7 S7 P16 S16 P25 S25
2.5m #7 1439 #18 / #50 #29 | #61 Gun Controller ID
o 175 105 105 Gun Volume |
-8.0,-3.25, 0 0.0,-3.25,0 8.0,-3.25,0 Position relative to array
T reference point (X,y,z
)= ol point (x,y.z)
! P8 S8 P17 S17 P26 S26
2.5m #8 | #40 #19 [ #51 #30 | #62
135 0 90
y & -8.0,-5.75, 0 0.0,-5.75,0 8.0,-5.75,0 Bolt Gun Model, and Status
I |
! by SO P18 S18 P2371/ 55323? = 1500LL — Active
59/ 4 #20 | #52 #3114
2.5m w0 o N &b 1500LL — Spare
.8.0.-8.25. 0 0.0,-8.25,0 .0,-8.25, )
v GIRLGZRL v 00 U G1R2/G2R2 oo G1R3 /G2R3 o0 1900LL - Active
.t 0,-8.30, 6.75 ' 8,-8.30, 6.75 .
G1A1/G2Al G1A2/ G2A2 t t
-8,-8.60,-0.63 | 0, -8.60, -0.63 3 g%g%é%%g 3
P 8.0m > 8.0m >
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Acoustic Networks
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Head Acoustic Network

Mid Acoustic Network

Tail Acoustic Network
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Summary of changes

« Front acoustics net change

« Adjusted offsets and shot layback

* Inline offset decreased to 66 m
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Streamer 1 and 8: 4500 meters, Veritas Geophysical
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TAP can (0.35m)
Streamer tension
unit, STU (0.35m)
87.5m
section E Passive Module (0.35m)
oL ]S [T = P [ 360 355[35]354 34334 | 342 33133 ] 330 | Power Module (0.35m)
D caa® A P Active Module (0.35m)
6 20 19 5 18 17
IS RVIM Stretch
section (25m static)
319 [27 [ 318 307 [ 26 [ 306 295 [ 25 [ 294 283 [ 24 | 282 271 [ 231270 259 [ 22 ] 258 | LT solid active (150m)
. 109  Group/trace number
S8 only 16 15 14 13 [ stretch (50m static)
[ Insert section (1m)
247 [21 ] 246 235[20 [ 234 223[19 [ 222 211 [18]210 199 [17 [ 198 187 [ 16| 186 | . Velocimeter
12 11 10 =P Depth controller, depth
19 transducer & compass
JAN Acoustic pod
17515 [ 174 163 ] 14 [ 162 151 [ 13 [ 150 13912 [ 138 12711 [ 126 11510 [ 114 | 6
A P VAN P =P
4 9 3 8 7
103[ 9 102 91 8 [90 79[ 7 (78 67] 6 | 66 55] 5 |54 43[4 [42 |
P D - g J)
6 5 S1 only 4
313 [30 19[ 218 71706 1 \PM:I\&
® =P L <P A
3 2 2 1 1 STIC cable + T/B harness to
150 m section with T/B Antenna = 15.0 m
only 6 channels in use
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Streamer 2 and 7: 4500 meters, Veritas Geophysical
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TAP can (0.35m)
Streamer tension
unit, STU (0.35m)
87.5m
section E Passive Module (0.35m)
o ([ [ ——" ] P | 360 355]35]354 34334 ] 342 33133330 | Power Module (0.35m)
YAN yAN P P AN e ) Active Module (0.35m)
7 6 19 18 5 17 16
IS RVIM Stretch
section (25m static)
I 31927 [ 318 307 [ 26 | 306 29525 | 294 28324 ] 282 271237270 259 [ 22 ] 258 | L1 solid active (150m)
109  Group/trace number
15 14 13 :| Stretch (50m static)
= Insert section (1m)
\ 247 [21 ] 246 235[20 [ 234 223[19 [ 222 211 [18]210 199 [17 [ 198 187 [ 16| 186 | Velocimeter
12 11 10 =P Depth controller, depth
19 transducer & compass
JAN Acoustic pod
I 17515 [ 174 163 ] 14 [ 162 151 [ 13 [ 150 13912 [ 138 12711 [ 126 11510 [ 114 | 6
VAN P VAN P P
4 9 3 8 7
\ 103[ 9 102 91 8 [90 79[ 7 (78 67] 6 | 66 55] 5 |54 43[4 [42 |
P D g J)
6 5 4
313 [30 19[ 218 71706 1 \PM:I\&
® =P L <P A
3 2 2 1 1 STIC cable + T/B harness to
150 m section with T/B Antenna = 15.0 m
only 6 channels in use
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Streamer 3 and 6: 4500 meters, Veritas Geophysical

(Asia Pacific) Pte. Ltd.

Esso Australia Pty Ltd — 2006 Bream 3D www veritasdge com

TAP can (0.35m)
Streamer tension
unit, STU (0.35m)
87.5m
section E Passive Module (0.35m)
oL G [ = P 360 355[35]354 34334 | 342 33133 ] 330 | Power Module (0.35m)
YAN yAN P P AN e ) A P Active Module (0.35m)
8 7 19 18 6 17 5 16
IS RVIM Stretch
section (25m static)
I 31927 [ 318 307 [ 26 | 306 29525 | 294 28324 ] 282 271237270 259 [ 22 ] 258 | L1 solid active (150m)
109  Group/trace number
15 14 13 :| Stretch (50m static)
Insert section (1m
D .
\ 247 [21 ] 246 235[20 [ 234 223[19 [ 222 211 [18]210 199 [17 [ 198 187 [ 16| 186 | Velocimeter
12 11 10 =P Depth controller, depth
19 transducer & compass
JAN Acoustic pod
I 17515 [ 174 163 ] 14 [ 162 151 [ 13 [ 150 13912 [ 138 12711 [ 126 11510 [ 114 | 6
A P VAN P =P
4 9 3 8 7
\ 103[ 9 102 91 8 [90 79[ 7 (78 67] 6 | 66 55] 5 |54 43[4 [42 |
P D g J)
6 5 4
313 [30 19[ 218 71706 1 \PM:I\&
® =P L <P A
3 2 2 1 1 STIC cable + T/B harness to
150 m section with T/B Antenna = 15.0 m
only 6 channels in use
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Streamer 4 and 5: 4500 meters, Veritas Geophysical

| ] ] {Asia Pacific) Pte. Ltd.
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VERITAS
Goaphysical Integrity
TAP can (0.35m)
Streamer tension
unit, STU (0.35m)
87.5
secti;r: E Passive Module (0.35m)
oTL e[ YRR || P [ 360 355 [ 35] 354 34334 ] 342 33133330 | Power Module (0.35m)
yAN =P P AN e ) A P Active Module (0.35m)
7 19 18 6 17 5 16
IS RVIM Stretch
section (25m static)
I 31927 [ 318 307 [ 26 | 306 29525 | 294 28324 ] 282 271237270 259 [ 22 ] 258 | L1 solid active (150m)
109  Group/trace number
15 14 13 :| Stretch (50m static)
[ Insert section (1m)
I 247121 ] 246 235]20 | 234 223[19 ] 222 211187210 199 [17 [ 198 187 [ 16 ] 186 | = Velocimeter
12 11 10 =P Depth controller, depth
19 transducer & compass
JAN Acoustic pod
[ 17515 [ 174 163[ 14 [ 162 151 [ 13 ] 150 13912138 12711126 11510 [ 114 ] 6
A P VAN P =P
4 9 3 8 7
\ 103[ 9 102 91 8 [90 79[ 7 (78 67] 6 | 66 55] 5 |54 43[4 [42 |
P D g J)
6 5 4
31330 19218 7176 1 \PM:I\&
rﬁ@ -ﬁ@ A -ﬁ@ A
2 1

150 m section with
only 6 channels in use

STIC cable + T/B harness to
T/B Antenna = 15.0 m
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396 m

\i
A

4500 m

330m
I

A\ 4

Centre of
near group

Pod 8 on S3 & 6, pod 7 on S4 & 5: 80.5m—>|

<—>| CNG - Pod 6/7: 5m

le—

j«— CNG — Pod 2: 4488 m

€4—CNG - Pod 1: 4606 m

€4—CNG - TBRP: 4628 m

<_>| CNG - Pod 5/6: 192.5m

<—>| CNG - Pod 5 (S3-4-5-6): 342 m

€—CNG - Pod 4: 2141 m —>|

[€4— CNG - Pod 3: 2341 m4>|

f

Centre of
far group

Pod 1-TBRP: 21.93m
(19.53 m for S1 & 4)

e
I

‘i
J
1
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Schematic Plan View
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|

— =P =D ha ¢ ) ~o=<P RGPS
2 2 “ STREAMER 8 B =8
Centre of Last
Active group
|
| ep-ep B =R b —+® § rors
STREAMER 7
| |
D ed <D A= = § roes
STREAMER 6
| |
+D e B /= =t =~ rops
STREAMER 5
| |
=P D _ P // D —o=F) — =D ﬁ RGPS
STREAMER 4
ln.u(bcf-(D P —® i an€ ) L{D
7 STREAMER 3 & § roes
| |
<P <P b€ 3} / P —=P <P i RGPS
STREAMER 2
|
| e o) P = — == NS
STREAMER 1
i RGPS Pod
= Tow Point
4 Acoustic Pod
==® Depth Controller (Bird) Compass L Inline Offset | Centre of Nearest Active Groups to Centre of Farthest Active Groups
“ 66 m ’[‘ 4500 m d
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VERITAS

Geaphysical Integrity

KEY : (all measurements in metres) LATERAL OFFSET INLINE OFFSET HEIGHT
1. V1G1 VERIPOS DGPS — SYSTEM 1 0.00 0.00 +28.00
NAVIGATION MAST 2. VIR1 STORM BUOYLINK GPS -0.56 -0.28 +28.00
3. V1G2 VERIPOS DGPS — SYSTEM 2 0.58 -0.28 +28.00
] 11 4. RTNU GPS (PPS TIMING) -4.87 -0.70 +26.00
@ VHF radio 10 5. EMPTY -4.40 -0.70 +26.00
6. VERIPOS RTCM -3.93 -0.70 +26.00
9 7. V1G3 C-NAV DGPS -4.40 -0.23 +26.00
8. EMPTY -4.40 117 +26.00
U J) 9. EMPTY 3.93 -0.70 +26.00
10. STORM BUOYLINK TELEMETRY 4.40 -0.70 +26.00
11. EMPTY 4.87 -0.70 +26.00
A EMPTY 0.80 -13.07 -8.00
e/ 3 B V1E1 DEPTH SOUNDER TRANSDUCER  -0.78 26.50 -6.20
c EMPTY -0.42 -39.67 +10.11
<O> 1 D EMPTY 313 -56.25 +9.40
E EMPTY 3.13 -56.25 +9.40
o\ o F DOPPLER SPEED LOG -0.80 -13.07 -8.00
® DsC G GRAVITY METER (N/A) 0.20 -4.10 +2.45
H RTNU GPS (PPS TIMING)-SPARE -3.50 0.00 +22.00
) EMPTY +3.50 0.00/-1.2 +22.00

0
05 5
7T e |e@ e 8 = A
| @c

04 z
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VERITAS

Geaphysical Integrity

Centre
Source CNG CLG
| | |
< Centre of Source Array to Centre of Farthest Active Group >
| 4554 m (inline)
COS to CNG
66 m ?
|
Echo Soundej'_>i «— | |
| |
26.5m |
= =
| ; /
ADPand Hul —»  |¢— ;
Pinger 13.07m NRP to Stern
56.25m ! o Centre of Nearest Active Group to Centre of Farthest Active Group o
- NRP to COS > 4488 m
322m
|
|
|
|
‘ 1
< NRP to Centre of Nearest Active Group =}
388 m
NRP to Centre of Farthest Active Group CLG to TBRP
- 4876 m (nominal) T 140m
B NRP to Tailbuoy Antenna !
% gl
5016 m (nominal) !
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Source Array Navigation Node Layout
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le
- i‘T{‘Tﬁ

37.5m

c
]
2
o
9]
=
S
c
2
K
S
=3
o
<

3 £
Q Q
% A % urc A A A
8 ]
w [T
3 5
o o
5.85m 5.85m
8.30 m 8.30m
8.62m 8.62m
I A -
o - >y 4 -t N _!, -
RGPS Beacon .
Port Source Stbd Source Acoustic Pod e’
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Port Outer/Starboard Inner

P1 S1

#1/#33 b2 52

220 #2 | #34
-8.5,8.25,-0.1

Port Mid/Starboard Mid

P10 S10
#12 | #44

220 330
-7.5,8.25,-0.1 -0.5,8.25,-0.1

P11 Si1

#13 / #45 P19 519

#23 | #55

330
280
0582501 75825 01

Port Inner/Starboard Outer

P20 S20
#24 | #56

280
8.5,8.25,-0.1

4450 cu in |

Array Sensors

A @ Depth
P4 sa P12 S12 P13 S13 P21 S21 P22 S22
3.0m o #4 | #36 #14 | #46 @) "153é547 #25 | #57 #26 | #58 @  Pressure
200 330 0.5,5.25, -0.1 280 280 !
g L[ 7.5,5.25,-0.1 -0.5,5.25, 0.1 L1 L] 7.5,5.25,-0.1 8.5,5.25,-0.1 o  NearField
200 X E E E Hydrophone
-8.5,5.25,-0.1
! ! P14 su4 I .
3.0 #16 | #48
.0m P5 S5 175 P23 S23
#5 | #37 0.0,2.25,0 . #27 | #59
260 175
8.0,2.25,0 1o | cenTre oF source | 80,2250 @ rGPSPod
o ARRAYPREFERENCE Acoustic Pod
P15 S15 u
P6 S6 #17 1 #49 ; P24 S24
3.0m #6 1 #38 115 B S #2860
200 - !
o 80,5075, 0 00,-0.75,0 0.75m 8.0,8.25,0
5m .
e Gun Detail
] Name as in dropout spec
0 P7 S7 P16 S16 P25 S25
2.5m #7 1439 #18 / #50 #29 | #61 Gun Controller ID
o 175 105 105 Gun Volume |
-8.0,-3.25, 0 0.0,-3.25,0 8.0,-3.25,0 Position relative to array
T reference point (X,y,z
)= ol point (x,y,z)
! P8 S8 P17 S17 P26 S26
2.5m #8 | #40 #19 [ #51 #30 | #62
135 90 90
y & -8.0,-5.75, 0 0.0,-5.75,0 8.0,-5.75,0 Bolt Gun Model, and Status
I |
! by SO P18 S18 P2371/ 55323? = 1500LL — Active
4O | 4 #20 | #52 #31/#
2.5m w0 o N &b 1500LL — Spare
8.0 -8.25.0 0.0,-8.25,0 .0,-8.25, )
v GIRLGZRL v 00 U G1R2/G2R2 oo G1R3 /G2R3 o0 1900LL - Active
.t 0,-8.30, 6.75 ' 8,-8.30, 6.75 .
G1A1/G2Al G1A2/ G2A2 t t
-8, -8.60,-0.63 | 0,-8.60, -0.63 3 g%g%é%%g 3
P 8.0m > 8.0m >
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Summary of changes

e Distance to paravane Increased

« Adjusted offsets and shot layback

* Inline offset increased to 75 m
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Geaphysical Integrity

Streamer 1 and 8: 4500 meters, Veritas Geophysical

Esso Australia Pty Ltd —

(Asia Pacific) Pte. Ltd.

2006 B ream 3D www.veritasdgc.com

TAP can (0.35m)
Streamer tension
unit, STU (0.35m)
87.5
secti;r: E Passive Module (0.35m)
oTe (LS [ M| P | 360 355]35]354 34334 ] 342 33133330 | Power Module (0.35m)
yAN =P P AN P Active Module (0.35m)
6 20 19 5 18 17
IS RVIM Stretch
section (25m static)
I 31927 [ 318 307 [ 26 | 306 29525 | 294 28324 ] 282 271237270 259 [ 22 ] 258 | L1 solid active (150m)
109  Group/trace number
P
S8 only 16 15 14 13 [ stretch (50m static)
[ Insert section (1m)
I 247121 ] 246 235]20 | 234 223[19 ] 222 211187210 199 [17 [ 198 187 [ 16 ] 186 | g Velocimeter
12 11 10 =P Depth controller, depth
19 transducer & compass
JAN Acoustic pod
[ 17515 [ 174 163[ 14 [ 162 151 [ 13 ] 150 13912138 12711126 11510 [ 114 ] 6
VAN P VAN P =P
4 9 3 8 7
\ 103[ 9 102 91 8 [90 79[ 7 (78 67] 6 | 66 55] 5 |54 43[4 [42 |
P D - g J)
6 5 S1 only 4
31330

19[ 218 71706 1 \PMI:I\&

A
3 1
150 m section with
only 6 channels in use

STIC cable + T/B harness to
T/B Antenna = 15.0 m
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Streamer 2 and 7: 4500 meters, Veritas Geophysical

Esso Australia Pty Ltd — 2006 Bream 3D
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TAP can (0.35m)
Streamer tension
unit, STU (0.35m)
87.5m
section E Passive Module (0.35m)
oL G [ = P 360 355[35]354 34334 | 342 33133 ] 330 | Power Module (0.35m)
YAN yAN P P AN e ) Active Module (0.35m)
7 6 19 18 5 17 16
IS RVIM Stretch
section (25m static)
I 31927 [ 318 307 [ 26 | 306 29525 | 294 28324 ] 282 271237270 259 [ 22 ] 258 | L1 solid active (150m)
109  Group/trace number
15 14 13 :| Stretch (50m static)
= Insert section (1m)
\ 247 [21 ] 246 235[20 [ 234 223[19 [ 222 211 [18]210 199 [17 [ 198 187 [ 16| 186 | Velocimeter
12 11 10 =P Depth controller, depth
19 transducer & compass
JAN Acoustic pod
I 17515 [ 174 163 ] 14 [ 162 151 [ 13 [ 150 13912 [ 138 12711 [ 126 11510 [ 114 | 6
A P VAN P =P
4 9 3 8 7
\ 103[ 9 102 91 8 [90 79[ 7 (78 67] 6 | 66 55] 5 |54 43[4 [42 |
P D g J)
6 5 4
313 [30 19[ 218 71706 1 \PM:I\&
® =P L <P A
3 2 2 1 1 STIC cable + T/B harness to
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Streamer 3 and 6: 4500 meters, Veritas Geophysical

(Asia Pacific) Pte. Ltd.
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TAP can (0.35m)
Streamer tension
unit, STU (0.35m)
87.5m
section E Passive Module (0.35m)
o ([ [ ——" ] P | 360 355]35]354 34334 ] 342 33133330 | Power Module (0.35m)
YAN yAN P P AN e ) A P Active Module (0.35m)
8 7 19 18 6 17 5 16
IS RVIM Stretch
section (25m static)
I 31927 [ 318 307 [ 26 | 306 29525 | 294 28324 ] 282 271237270 259 [ 22 ] 258 | L1 solid active (150m)
109  Group/trace number
15 14 13 :| Stretch (50m static)
= Insert section (1m)
\ 247 [21 ] 246 235[20 [ 234 223[19 [ 222 211 [18]210 199 [17 [ 198 187 [ 16| 186 | Velocimeter
12 11 10 =P Depth controller, depth
19 transducer & compass
JAN Acoustic pod
I 17515 [ 174 163 ] 14 [ 162 151 [ 13 [ 150 13912 [ 138 12711 [ 126 11510 [ 114 | 6
A P VAN P =P
4 9 3 8 7
\ 103[ 9 102 91 8 [90 79[ 7 (78 67] 6 | 66 55] 5 |54 43[4 [42 |
P D g J)
6 5 4
313 [30 19[ 218 71706 1 \PM:I\&
® =P L <P A
3 2 2 1 1 STIC cable + T/B harness to
150 m section with T/B Antenna = 15.0 m
only 6 channels in use
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Streamer 4 and 5: 4500 meters, Veritas Geophysical

| ] ] {Asia Pacific) Pte. Ltd.
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VERITAS
Goaphysical Integrity
TAP can (0.35m)
Streamer tension
unit, STU (0.35m)
87.5
secti;r: E Passive Module (0.35m)
oTL e[ YRR || P [ 360 355 [ 35] 354 34334 ] 342 33133330 | Power Module (0.35m)
yAN =P P AN e ) A P Active Module (0.35m)
7 19 18 6 17 5 16
IS RVIM Stretch
section (25m static)
I 31927 [ 318 307 [ 26 | 306 29525 | 294 28324 ] 282 271237270 259 [ 22 ] 258 | L1 solid active (150m)
109  Group/trace number
15 14 13 :| Stretch (50m static)
[ Insert section (1m)
I 247121 ] 246 235]20 | 234 223[19 ] 222 211187210 199 [17 [ 198 187 [ 16 ] 186 | = Velocimeter
12 11 10 =P Depth controller, depth
19 transducer & compass
JAN Acoustic pod
[ 17515 [ 174 163[ 14 [ 162 151 [ 13 ] 150 13912138 12711126 11510 [ 114 ] 6
A P VAN P =P
4 9 3 8 7
\ 103[ 9 102 91 8 [90 79[ 7 (78 67] 6 | 66 55] 5 |54 43[4 [42 |
P D g J)
6 5 4
31330 19218 7176 1 \PM:I\&
rﬁ@ -ﬁ@ A -ﬁ@ A
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only 6 channels in use

STIC cable + T/B harness to
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393 m

\i
A

4500 m

318 m
I

A\ 4

Centre of
near group

Pod 8 on S3 & 6, pod 7 on S4 & 5: 80.5m—>|

<—>| CNG - Pod 6/7: 5m

le—

j«— CNG — Pod 2: 4488 m

€4—CNG - Pod 1: 4606 m

€4—CNG - TBRP: 4628 m

<_>| CNG - Pod 5/6: 192.5m

<—>| CNG - Pod 5 (S3-4-5-6): 342 m

€—CNG - Pod 4: 2141 m —>|

[€4— CNG - Pod 3: 2341 m4>|

f

Centre of
far group

Pod 1-TBRP: 21.93m
(19.53 m for S1 & 4)

e
I

‘i
J
1
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|

— =P =D ha ¢ ) ~o=<P RGPS
2 2 “ STREAMER 8 B =8
Centre of Last
Active group
|
| ep-ep B =R b —+® § rors
STREAMER 7
| |
DD <D WA D § roes
STREAMER 6
| |
D> —-® WA = = NI ~ @ rops
STREAMER 5
| |
=P D _ P // D —o=F) — =D ﬁ RGPS
STREAMER 4
ln.u(bcf-(D P —® i an€ ) L{D
7 STREAMER 3 & =@ Roes
| |
<P <P b€ 3} / P —=P <P i RGPS
STREAMER 2
|
| e o) P = — == NS
STREAMER 1
i RGPS Pod
= Tow Point
4 Acoustic Pod
==® Depth Controller (Bird) Compass L Inline Offset | Centre of Nearest Active Groups to Centre of Farthest Active Groups
“ 75m ’[‘ 4500 m d
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B A n te n n a Offs etS Veritas Geophysical

(Asia Pacific) Pte. Ltd.

S Esso Australia Pty Ltd — 2006 Bream 3D wnw.veritasdge.com

VERITAS

Geaphysical Integrity

KEY : (all measurements in metres) LATERAL OFFSET INLINE OFFSET HEIGHT
1. V1G1 VERIPOS DGPS — SYSTEM 1 0.00 0.00 +28.00
NAVIGATION MAST 2. VIR1 STORM BUOYLINK GPS -0.56 -0.28 +28.00
3. V1G2 VERIPOS DGPS — SYSTEM 2 0.58 -0.28 +28.00
] 11 4. RTNU GPS (PPS TIMING) -4.87 -0.70 +26.00
@ VHF radio 10 5. EMPTY -4.40 -0.70 +26.00
6. VERIPOS RTCM -3.93 -0.70 +26.00
9 7. V1G3 C-NAV DGPS -4.40 -0.23 +26.00
8. EMPTY -4.40 117 +26.00
U J) 9. EMPTY 3.93 -0.70 +26.00
10. STORM BUOYLINK TELEMETRY 4.40 -0.70 +26.00
11. EMPTY 4.87 -0.70 +26.00
A EMPTY 0.80 -13.07 -8.00
e/ 3 B V1E1 DEPTH SOUNDER TRANSDUCER  -0.78 26.50 -6.20
c EMPTY -0.42 -39.67 +10.11
<O> 1 D EMPTY 313 -56.25 +9.40
E EMPTY 3.13 -56.25 +9.40
o\ o F DOPPLER SPEED LOG -0.80 -13.07 -8.00
® DsC G GRAVITY METER (N/A) 0.20 -4.10 +2.45
H RTNU GPS (PPS TIMING)-SPARE -3.50 0.00 +22.00
) EMPTY +3.50 0.00/-1.2 +22.00

0
05 5
7T e |e@ e 8 = A
| @c

04 z
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VERITAS

Geaphysical Integrity

Centre
Source CNG CLG
| | |
< Centre of Source Array to Centre of Farthest Active Group >
| 4563 m (inline)
COS to CNG
75m ?
|
Echo Soundej'_>i «— | |
| |
26.5m |
= =
| ; /
ADPand Hul —»  |¢— ;
Pinger 13.07m NRP to Stern
56.25m ! o Centre of Nearest Active Group to Centre of Farthest Active Group o
- NRP to COS > 4488 m
318 m
|
|
|
|
‘ 1
< NRP to Centre of Nearest Active Group =}
393 m
NRP to Centre of Farthest Active Group CLG to TBRP
- 4885 m (nominal) T 140m
B NRP to Tailbuoy Antenna !
- >
5025 m (nominal) !
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37.5m
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]
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2
K
S
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o
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3 £
Q Q
% A % urc A A A
8 ]
w [T
3 5
o o
5.85m 5.85m
8.30 m 8.30m
8.62m 8.62m
I A -
o - >y 4 -t N _!, -
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VESSEL : SR/V Veritas Viking 2 FROM DATE : 16-MAY-2006 M Boon - Geo Supervisor Page 10
CLIENT : Esso Australia Pty. Ltd. TO DATE : 20-MAY-2006 Not to scale GS: Print Sign
Measurements Created: 20-MAY-06
AREA : 2006 Greater Bream 3D FROM SEQ : 20 D (S Onboard Representaﬁve
JOB #: 20323 | TOSEQ: 31 Client: Print Sign NavDef #05




TR

VERITAS

Geaphysical Integrity

Source array layout

Esso Australia Pty Ltd — 2006 Bream 3D

Veritas Geophysical
(Asia Pacific) Pte. Ltd.

www.veritasdgc.com

Port Outer/Starboard Inner

P1 S1

#1/#33 b2 52

220 #2 | #34
-8.5,8.25,-0.1

Port Mid/Starboard Mid

P10 S10
#12 | #44

220 330
-7.5,8.25,-0.1 -0.5,8.25,-0.1

P11 Si1

#13 / #45 P19 519

#23 | #55

330
280
0582501 75825 01

Port Inner/Starboard Outer

P20 S20
#24 | #56

280
8.5,8.25,-0.1

4450 cu in |

Array Sensors

A @ Depth
P4 sa P12 S12 P13 S13 P21 S21 P22 S22
3.0m o #4 | #36 #14 | #46 @) "153é547 #25 | #57 #26 | #58 @  Pressure
200 330 0.5,5.25, -0.1 280 280 !
g L[ -7.5,5.25,-0.1 -0.5,5.25,-0.1 L1 L] 75,5.25,-0.1 8.5,5.25,-0.1 ©  NearField
200 X E E E Hydrophone
-8.5,5.25,-0.1
g P14 si4 I I
3.0 #16 | #48
.0m P5 S5 175 P23 S23
#5 | #37 0.0,2.25,0 . #27 | #59
260 175
8.0,2.25,0 1o | cenTre oF source | 80,2250 @ rGPSPod
o ARRAY REFERENCE Acoustic Pod
P15 S15 u
P6 S6 #17 | #49 ; P24 S24
3.0m #6 1 #38 115 B S #2860
200 - !
o 80,5075, 0 00,-0.75,0 0.75m 8.0,8.25,0
5m .
e Gun Detail
] Name as in dropout spec
0 P7 S7 P16 S16 P25 S25
2.5m #7 1439 #18 / #50 #29 | #61 Gun Controller ID
o 175 105 105 Gun Volume |
-8.0,-3.25, 0 0.0,-3.25,0 8.0,-3.25,0 Position relative to array
T reference point (X,y,z
)= ol point (x,y.z)
- P8 S8 P17 S17 P26 S26
2.5m #8 | #40 #19 [ #51 #30 | #62
135 90 90
y & -8.0,-5.75, 0 0.0,-5.75,0 8.0,-5.75,0 Bolt Gun Model, and Status
I |
! by SO P18 S18 P2371/ 55323? = 1500LL — Active
59/ 4 #20 | #52 #3114
2.5m w0 o N &b 1500LL — Spare
.8.0.-8.25. 0 0.0,-8.25,0 .0,-8.25, )
v GIRLGZRL v 00 U G1R2/G2R2 oo G1R3 /G2R3 o0 1900LL - Active
.t 0,-8.30, 6.75 ' 8,-8.30, 6.75 .
G1A1/G2Al G1A2/ G2A2 t t
-8,-8.60,-0.63 | 0, -8.60, -0.63 3 g%g%é%%g 3
P 8.0m > 8.0m >
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Summary of changes

e Initial set up for 2 vessel undershoot
VESSEL : SR/V Veritas Viking 2 FROM DATE : 19-MAY-2006 M Boon - Geo Supervisor Page 1
CLIENT : Esso Australia Pty. Ltd. TO DATE : 19-MAY-2006 Not to scale GS: Print Sign
Created: 20-MAY-06
AREA : 2006 Greater Bream 3D FROM SEQ : 32 Mﬁf;{;’:‘e‘;”ts Onboard Representative
JOB #: 20323 | TOSEQ: 32 Client:  Print Sign NavDef #01U




TR

VERITAS

Geaphysical Integrity

Streamer 1 and 8: 4500 meters, Veritas Geophysical
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(Asia Pacific) Pte. Ltd.
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TAP can (0.35m)
Streamer tension
unit, STU (0.35m)
87.5
secti;r: E Passive Module (0.35m)
oTe (LS [ M| P | 360 355]35]354 34334 ] 342 33133330 | Power Module (0.35m)
yAN =P P AN P Active Module (0.35m)
6 20 19 5 18 17
IS RVIM Stretch
section (25m static)
I 31927 [ 318 307 [ 26 | 306 29525 | 294 28324 ] 282 271237270 259 [ 22 ] 258 | L1 solid active (150m)
109  Group/trace number
P
S8 only 16 15 14 13 [ stretch (50m static)
[ Insert section (1m)
I 247121 ] 246 235]20 | 234 223[19 ] 222 211187210 199 [17 [ 198 187 [ 16 ] 186 | g Velocimeter
12 11 10 =P Depth controller, depth
19 transducer & compass
JAN Acoustic pod
[ 17515 [ 174 163[ 14 [ 162 151 [ 13 ] 150 13912138 12711126 11510 [ 114 ] 6
VAN P VAN P =P
4 9 3 8 7
\ 103[ 9 102 91 8 [90 79[ 7 (78 67] 6 | 66 55] 5 |54 43[4 [42 |
P D - g J)
6 5 S1 only 4
31330

19[ 218 71706 1 \PMI:I\&

A
3 1
150 m section with
only 6 channels in use

STIC cable + T/B harness to
T/B Antenna = 15.0 m
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Streamer 2 and 7: 4500 meters, Veritas Geophysical

Esso Australia Pty Ltd — 2006 Bream 3D

(Asia Pacific) Pte. Ltd.
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TAP can (0.35m)
Streamer tension
unit, STU (0.35m)
87.5m
section E Passive Module (0.35m)
oL G [ = P 360 355[35]354 34334 | 342 33133 ] 330 | Power Module (0.35m)
YAN yAN P P AN e ) Active Module (0.35m)
7 6 19 18 5 17 16
IS RVIM Stretch
section (25m static)
I 31927 [ 318 307 [ 26 | 306 29525 | 294 28324 ] 282 271237270 259 [ 22 ] 258 | L1 solid active (150m)
109  Group/trace number
15 14 13 :| Stretch (50m static)
= Insert section (1m)
\ 247 [21 ] 246 235[20 [ 234 223[19 [ 222 211 [18]210 199 [17 [ 198 187 [ 16| 186 | Velocimeter
12 11 10 =P Depth controller, depth
19 transducer & compass
JAN Acoustic pod
I 17515 [ 174 163 ] 14 [ 162 151 [ 13 [ 150 13912 [ 138 12711 [ 126 11510 [ 114 | 6
A P VAN P =P
4 9 3 8 7
\ 103[ 9 102 91 8 [90 79[ 7 (78 67] 6 | 66 55] 5 |54 43[4 [42 |
P D g J)
6 5 4
313 [30 19[ 218 71706 1 \PM:I\&
® =P L <P A
3 2 2 1 1 STIC cable + T/B harness to
150 m section with T/B Antenna = 15.0 m
only 6 channels in use
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Streamer 3 and 6: 4500 meters, Veritas Geophysical

(Asia Pacific) Pte. Ltd.

Esso Australia Pty Ltd — 2006 Bream 3D www veritasdge com

TAP can (0.35m)
Streamer tension
unit, STU (0.35m)
87.5m
section E Passive Module (0.35m)
o ([ [ ——" ] P | 360 355]35]354 34334 ] 342 33133330 | Power Module (0.35m)
YAN yAN P P AN e ) A P Active Module (0.35m)
8 7 19 18 6 17 5 16
RVIM Stretcl
| Stretch
section (25m static)
I 31927 [ 318 307 [ 26 | 306 29525 | 294 28324 ] 282 271237270 259 [ 22 ] 258 | L1 solid active (150m)
109  Group/trace number
15 14 13 :| Stretch (50m static)
Insert section (1m
D .
\ 247 [21 ] 246 235[20 [ 234 223[19 [ 222 211 [18]210 199 [17 [ 198 187 [ 16| 186 | Velocimeter
12 11 10 =P Depth controller, depth
19 transducer & compass
JAN Acoustic pod
I 17515 [ 174 163 ] 14 [ 162 151 [ 13 [ 150 13912 [ 138 12711 [ 126 11510 [ 114 | 6
A P VAN P =P
4 9 3 8 7
\ 103[ 9 102 91 8 [90 79[ 7 (78 67] 6 | 66 55] 5 |54 43[4 [42 |
P D g J)
6 5 4
313 [30 19[ 218 71706 1 \PM:I\&
® =P L <P A
3 2 2 1 1 STIC cable + T/B harness to
150 m section with T/B Antenna = 15.0 m
only 6 channels in use
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Streamer 4 and 5: 4500 meters, Veritas Geophysical

| ] ] {Asia Pacific) Pte. Ltd.
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VERITAS
Goaphysical Integrity
TAP can (0.35m)
Streamer tension
unit, STU (0.35m)
87.5
secti;r: E Passive Module (0.35m)
oTL e[ YRR || P [ 360 355 [ 35] 354 34334 ] 342 33133330 | Power Module (0.35m)
yAN =P P AN e ) A P Active Module (0.35m)
7 19 18 6 17 5 16
IS RVIM Stretch
section (25m static)
I 31927 [ 318 307 [ 26 | 306 29525 | 294 28324 ] 282 271237270 259 [ 22 ] 258 | L1 solid active (150m)
109  Group/trace number
15 14 13 :| Stretch (50m static)
[ Insert section (1m)
I 247121 ] 246 235]20 | 234 223[19 ] 222 211187210 199 [17 [ 198 187 [ 16 ] 186 | = Velocimeter
12 11 10 =P Depth controller, depth
19 transducer & compass
JAN Acoustic pod
[ 17515 [ 174 163[ 14 [ 162 151 [ 13 ] 150 13912138 12711126 11510 [ 114 ] 6
A P VAN P =P
4 9 3 8 7
\ 103[ 9 102 91 8 [90 79[ 7 (78 67] 6 | 66 55] 5 |54 43[4 [42 |
P D g J)
6 5 4
31330 19218 7176 1 \PM:I\&
rﬁ@ -ﬁ@ A -ﬁ@ A
2 1

150 m section with
only 6 channels in use

STIC cable + T/B harness to
T/B Antenna = 15.0 m
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393 m

\i
A

4500 m

318 m
I

A\ 4

Centre of
near group

Pod 8 on S3 & 6, pod 7 on S4 & 5: 80.5m—>|

<—>| CNG - Pod 6/7: 5m

le—

j«— CNG — Pod 2: 4488 m

€4—CNG - Pod 1: 4606 m

€4—CNG - TBRP: 4628 m

<_>| CNG - Pod 5/6: 192.5m

<—>| CNG - Pod 5 (S3-4-5-6): 342 m

€—CNG - Pod 4: 2141 m —>|

[€4— CNG - Pod 3: 2341 m4>|

f

Centre of
far group

Pod 1-TBRP: 21.93m
(19.53 m for S1 & 4)

e
I

‘i
J
1
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VERITAS
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KEY : (all measurements in metres) LATERAL OFFSET INLINE OFFSET HEIGHT
1. V1G1 VERIPOS DGPS — SYSTEM 1 0.00 0.00 +28.00
NAVIGATION MAST 2. VIR1 STORM BUOYLINK GPS -0.56 -0.28 +28.00
3. V1G2 VERIPOS DGPS — SYSTEM 2 0.58 -0.28 +28.00
] 11 4. RTNU GPS (PPS TIMING) -4.87 -0.70 +26.00
@ VHF radio 10 5. EMPTY -4.40 -0.70 +26.00
6. VERIPOS RTCM -3.93 -0.70 +26.00
9 7. V1G3 C-NAV DGPS -4.40 -0.23 +26.00
8. EMPTY -4.40 117 +26.00
U J) 9. EMPTY 3.93 -0.70 +26.00
10. STORM BUOYLINK TELEMETRY 4.40 -0.70 +26.00
11. EMPTY 4.87 -0.70 +26.00
A EMPTY 0.80 -13.07 -8.00
e/ 3 B V1E1 DEPTH SOUNDER TRANSDUCER  -0.78 26.50 -6.20
c EMPTY -0.42 -39.67 +10.11
<O> 1 D EMPTY 313 -56.25 +9.40
E EMPTY 3.13 -56.25 +9.40
o\ o F DOPPLER SPEED LOG -0.80 -13.07 -8.00
® DsC G GRAVITY METER (N/A) 0.20 -4.10 +2.45
H RTNU GPS (PPS TIMING)-SPARE -3.50 0.00 +22.00
) EMPTY +3.50 0.00/-1.2 +22.00
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Goophysical Integrity
NAME X Y z
NRP 0.0 0.0 0.0
V1G1/V1G3 0.0 0.0 12.3
V1G2 0.0 0.8 12.3
Octans Gyro -1.25 24.3 21
Robertson Simrad Gyro -0.8 235 2.1
Echo Sounder Transducer 4.6 19.9 -3.9
Hull Acoustic Transducer -2.9
Fanbeam -0.4

Y (VESSEL D ———

CENTERLINE)

o0

STERN

VESSEL : SR/V Veritas Viking 2 FROM DATE : 19-MAY-2006
CLIENT : Esso Australia Pty. Ltd. TO DATE : 19-MAY-2006
AREA : 2006 Greater Bream 3D FROM SEQ : 32
JOB #: 20323 | TOSEQ: 32

Not to scale

Measurements
in metres

M Boon - Geo Supervisor

Page 9

GS: Print Sign

Onboard Representative

Crefted: 20-MAY-06

Client: Print Sign

NavDef #01U



& Source Array Navigation Node Layout Varitas Geophusical

(Asia Pacific) Pte. Ltd.

S Esso Australia Pty Ltd — 2006 Bream 3D wnw.veritasdge.com

VERITAS

Geaphysical Integrity

RGPS Beacon .

c
2
o
2
=
c
S
=
2
=
o
o
<

Centre
of Sourc
8.0m
10.4m

Float length 20 m

VESSEL : SR/V Veritas Viking 2 FROM DATE : 19-MAY-2006 M Boon - Geo Supervisor Page 10
CLIENT : Esso Australia Pty. Ltd. TO DATE : 19-MAY-2006 Not to scale Gs: Print Sign
Measurements Created: 20-MAY-06
AREA : 2006 Greater Bream 3D FROM SEQ 5 32 D (S Onboard Representative
JOB #: 20323 | TOSEQ: 32 | | Client:  Print Sign NavDef #01U




el A
Veritas Geophysical
B SO u rC e ar r ay | ayo u t (Asia Pacific) Pte. Ltd.
VERITAS
Goophysical Integrity
Port Center Stbd
. 0 4550 cu in |
] ¥ ""99 ) 550 7 1
G 240 s i
g 200 8,8.0,05 06005 gl 080,05 300 e
_Bseo 1+ ® 8,8.0,-05 8.0,8.0,05 Array Sensors
A ! ! @ Depth
4.0m 5 " » @®  Pressure
#3 il #19 Near Field
200 350 o
8.4.0,0 il 0,4.0,0 [l [ g 0,3290, 0 Hydrophone
I— 1= [ CENTRE OF SOURCE I=]
[] ! ARRAY REFERENCE ]
4 u 12 POINT 0 2
#4 #12 ‘
om 260 200 200 IGPS Pod
-8.0,0,0 ] 00.0,0 8.0,0,0 .
r E =@y Acoustic Pod
16.0/m 5 ? 2
#5 100 21
2.0m 00200 0.0,-2.0,0 L #21
Il 8.0,-2.0,0 .
I— B Gun Detail
. 0 14 Name as in dropout spec
20 #6 U #14 22 Gun Controller ID
om 200 100 #22 Gun Volume
8.0,-4.0,0 ] 0.0,-4.0,0 8 01300 o Position relative to array
v s it reference point (X,y,z)
i =
7 ! 15 -
#7 #15
2.0m 100 80 #23
8.0,-6.0,0 0.0,-6.0,0 6.0 Sgo o Bolt Gun Model, and Status
v 0,-6.0,
t 8 16 =+ 1500LL — Active
2.0m i w6 2 1500LL — Spare
v | 8.0,-8.0,0 m 0.0,-8.0,0 o . 80,500 1900LL - Active
””” G3R2 8, 104 6.7
0,-10.4,6.7 +-10.4,6.
G3R1 . . i
-8,-10.4, 6.7 : | . |
8.0m 8.0m |
< >« >
VESSEL : SR/V Veritas Viking 2 FROM DATE : 19-MAY-2006 M Boon - Geo Supervisor Page 11
CLIENT : Esso Australia Pty. Ltd. TO DATE : 19-MAY-2006 Not to scale GS: Print Sign
Measurements Created: 20-MAY-06
AREA : 2006 Greater Bream 3D FROM SEQ : 32 D (S Onboard Representative
JOB #: 20323 TO SEQ : 32 Client:  Print Sign NavDef #01U




AC O u Stl C N etWO r kS Veritas Geophysical

(Asia Pacific) Pte. Ltd.

| | | )]
o Esso Australia Pty Ltd — 2006 Bream 3D o vertasdge.com

AVERITAS

Geaphysical Integrity

Head Acoustic Network Mid Acoustic Network Tail Acoustic Network

FROW SEQ:




b Navigation Definition 2U Veritas Geophysical

(Asia Pacific) Pte. Ltd.

SO Esso Australia Pty Ltd — 2006 Bream 3D wewveritasdge.com

VERITAS

Geaphysical Inte, grity

Summary of changes

« Pacific Sword C-Nav removed
 No physical changes to set up
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VERITAS

Geaphysical Integrity

KEY : (all measurements in metres) LATERAL OFFSET INLINE OFFSET HEIGHT
1. V1G1 VERIPOS DGPS — SYSTEM 1 0.00 0.00 +28.00
NAVIGATION MAST 2. VIR1 STORM BUOYLINK GPS -0.56 -0.28 +28.00
3. V1G2 VERIPOS DGPS — SYSTEM 2 0.58 -0.28 +28.00
] 11 4. RTNU GPS (PPS TIMING) -4.87 -0.70 +26.00
@ VHF radio 10 5. EMPTY -4.40 -0.70 +26.00
6. VERIPOS RTCM -3.93 -0.70 +26.00
9 7. V1G3 C-NAV DGPS -4.40 -0.23 +26.00
8. EMPTY -4.40 117 +26.00
U J) 9. EMPTY 3.93 -0.70 +26.00
10. STORM BUOYLINK TELEMETRY 4.40 -0.70 +26.00
11. EMPTY 4.87 -0.70 +26.00
A EMPTY 0.80 -13.07 -8.00
e/ 3 B V1E1 DEPTH SOUNDER TRANSDUCER  -0.78 26.50 -6.20
c EMPTY -0.42 -39.67 +10.11
<O> 1 D EMPTY 313 -56.25 +9.40
E EMPTY 3.13 -56.25 +9.40
o\ o F DOPPLER SPEED LOG -0.80 -13.07 -8.00
® DsC G GRAVITY METER (N/A) 0.20 -4.10 +2.45
H RTNU GPS (PPS TIMING)-SPARE -3.50 0.00 +22.00
) EMPTY +3.50 0.00/-1.2 +22.00
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Veritas Geophysical
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Goophysical Integrity
NAME X Y z
NRP 0.0 0.0 0.0
V1G1/V1G3 0.0 0.0 12.3
V1G2 0.0 0.8 12.3
Octans Gyro -1.25 24.3 21
Robertson Simrad Gyro -0.8 235 2.1
Echo Sounder Transducer 4.6 19.9 -3.9
Hull Acoustic Transducer -2.9
Fanbeam -0.4
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Geaphysical Integrity

Streamer 1 and 8: 4500 meters, Veritas Geophysical

Esso Australia Pty Ltd —

(Asia Pacific) Pte. Ltd.

2006 B ream 3D www.veritasdgc.com

TAP can (0.35m)
Streamer tension
unit, STU (0.35m)
87.5
secti;r: E Passive Module (0.35m)
oTe (LS [ M| P | 360 355]35]354 34334 ] 342 33133330 | Power Module (0.35m)
yAN =P P AN P Active Module (0.35m)
6 20 19 5 18 17
IS RVIM Stretch
section (25m static)
I 31927 [ 318 307 [ 26 | 306 29525 | 294 28324 ] 282 271237270 259 [ 22 ] 258 | L1 solid active (150m)
109  Group/trace number
P
S8 only 16 15 14 13 [ stretch (50m static)
[ Insert section (1m)
I 247121 ] 246 235]20 | 234 223[19 ] 222 211187210 199 [17 [ 198 187 [ 16 ] 186 | g Velocimeter
12 11 10 =P Depth controller, depth
19 transducer & compass
JAN Acoustic pod
[ 17515 [ 174 163[ 14 [ 162 151 [ 13 ] 150 13912138 12711126 11510 [ 114 ] 6
VAN P VAN P =P
4 9 3 8 7
\ 103[ 9 102 91 8 [90 79[ 7 (78 67] 6 | 66 55] 5 |54 43[4 [42 |
P D - g J)
6 5 S1 only 4
31330

19[ 218 71706 1 \PMI:I\&

A
3 1
150 m section with
only 6 channels in use

STIC cable + T/B harness to
T/B Antenna = 15.0 m
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Streamer 2 and 7: 4500 meters, Veritas Geophysical

Esso Australia Pty Ltd — 2006 Bream 3D

(Asia Pacific) Pte. Ltd.

www.veritasdgc.com

TAP can (0.35m)
Streamer tension
unit, STU (0.35m)
87.5m
section E Passive Module (0.35m)
o ([ [ ——" ] P | 360 355]35]354 34334 342 331 [33] 330 | Power Module (0.35m)
YAN yAN P P AN e ) Active Module (0.35m)
7 6 19 18 5 17 16
RVIM Stretch
|
section (25m static)
I 31927 [ 318 307 [ 26 | 306 29525 | 294 28324 ] 282 271237270 259 [ 22 ] 258 | L1 solid active (150m)
109  Group/trace number
15 14 13 :| Stretch (50m static)
= Insert section (1m)
\ 247 [21 ] 246 235[20 [ 234 223[19 [ 222 211 [18]210 199 [17 [ 198 187 [ 16| 186 | Velocimeter
12 11 10 =P Depth controller, depth
19 transducer & compass
JAN Acoustic pod
I 17515 [ 174 163 ] 14 [ 162 151 [ 13 [ 150 13912 [ 138 12711 [ 126 11510 [ 114 | 6
A P VAN P =P
4 9 3 8 7
\ 103[ 9 102 91 8 [90 79[ 7 (78 67] 6 | 66 55] 5 |54 43[4 [42 |
P D g J)
6 5 4
313 [30 19[ 218 71706 1 \PM:I\&
® =P L <P A
3 2 2 1 1 STIC cable + T/B harness to
150 m section with T/B Antenna = 15.0 m
only 6 channels in use
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Streamer 3 and 6: 4500 meters, Veritas Geophysical

(Asia Pacific) Pte. Ltd.

Esso Australia Pty Ltd — 2006 Bream 3D www veritasdge com

TAP can (0.35m)
Streamer tension
unit, STU (0.35m)
87.5m
section E Passive Module (0.35m)
o ([ [ ——" ] P | 360 355]35]354 34334 ] 342 33133330 | Power Module (0.35m)
YAN yAN P P AN e ) A P Active Module (0.35m)
8 7 19 18 6 17 5 16
RVIM Stretcl
| Stretch
section (25m static)
\ 319 [27 [ 318 307 [ 26 [ 306 295 [ 25 [ 294 283 [ 24 | 282 271 [ 231270 259 [ 22 ] 258 | LT solid active (150m)
109  Group/trace number
15 14 13 :| Stretch (50m static)
= Insert section (1m)
\ 247 [21 ] 246 235[20 [ 234 223[19 [ 222 211 [18]210 199 [17 [ 198 187 [ 16| 186 | Velocimeter
12 11 10 =P Depth controller, depth
19 transducer & compass
coustic po
A Acoustic pod
I 17515 [ 174 163 ] 14 [ 162 151 [ 13 [ 150 13912 [ 138 12711 [ 126 11510 [ 114 | 6
A P VAN P =P
4 9 3 8 7
\ 103[ 9 102 91 8 [90 79[ 7 (78 67] 6 | 66 55] 5 |54 43[4 [42 |
P D g J)
6 5 4
313 [30 19[ 218 71706 1 \PM:I\&
® =P L <P A
3 2 2 1 1 STIC cable + T/B harness to
150 m section with T/B Antenna = 15.0 m
only 6 channels in use
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Streamer 4 and 5: 4500 meters, Veritas Geophysical

| ] ] {Asia Pacific) Pte. Ltd.
iyl E Australia Pty Ltd — 2006 Bream 3D :
VERITAS
Goaphysical Integrity
TAP can (0.35m)
Streamer tension
unit, STU (0.35m)
87.5
secti;r: E Passive Module (0.35m)
oTL e[ YRR || P [ 360 355 [ 35] 354 34334 ] 342 33133330 | Power Module (0.35m)
yAN =P P AN e ) A P Active Module (0.35m)
7 19 18 6 17 5 16
IS RVIM Stretch
section (25m static)
I 31927 [ 318 307 [ 26 | 306 29525 | 294 28324 ] 282 271237270 259 [ 22 ] 258 | L1 solid active (150m)
109  Group/trace number
15 14 13 :| Stretch (50m static)
[ Insert section (1m)
I 247121 ] 246 235]20 | 234 223[19 ] 222 211187210 199 [17 [ 198 187 [ 16 ] 186 | = Velocimeter
12 11 10 =P Depth controller, depth
19 transducer & compass
JAN Acoustic pod
[ 17515 [ 174 163[ 14 [ 162 151 [ 13 ] 150 13912138 12711126 11510 [ 114 ] 6
A P VAN P =P
4 9 3 8 7
\ 103[ 9 102 91 8 [90 79[ 7 (78 67] 6 | 66 55] 5 |54 43[4 [42 |
P D g J)
6 5 4
31330 19218 7176 1 \PM:I\&
rﬁ@ -ﬁ@ A -ﬁ@ A
2 1

150 m section with
only 6 channels in use

STIC cable + T/B harness to
T/B Antenna = 15.0 m
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Nominal Inline Acoustic Offsets

Veritas Geophysical

(Asia Pacific) Pte. Ltd.

Esso Australia Pty Ltd — 2006 Bream 3D

www.veritasdgc.com

393 m

\i
A

4500 m

318 m
I

A\ 4

Centre of
near group

Pod 8 on S3 & 6, pod 7 on S4 & 5: 80.5m—>|

<—>| CNG - Pod 6/7: 5m

le—

j«— CNG — Pod 2: 4488 m

€4—CNG - Pod 1: 4606 m

€4—CNG - TBRP: 4628 m

<_>| CNG - Pod 5/6: 192.5m

<—>| CNG - Pod 5 (S3-4-5-6): 342 m

€—CNG - Pod 4: 2141 m —>|

[€4— CNG - Pod 3: 2341 m4>|

f

Centre of
far group

Pod 1-TBRP: 21.93m
(19.53 m for S1 & 4)

e
I

‘i
J
1
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Schematic Plan View

Veritas Geophysical
(Asia Pacific) Pte. Ltd.

www.veritasdgc.com

|

_ =P Pl =p RGPS
2 2 “ STREAMER 8 B =8
Centre of Last
Active group
|
| ep-ep B =R b § rors
STREAMER 7
| |
=D P — <P / D — i RGPS
STREAMER 6
| |
+D e B /= — =~ rops
STREAMER 5
lﬂ P P P =6 ) L—@
= 4 — B rors
STREAMER 4
ln.u(bcf-(D P —® L{D
7 STREAMER 3 & =@ Roes
| |
=P =P b€ 3} / P <P i RGPS
STREAMER 2
|
| o) —opp =D / o € 3 — — —~P i RGPS
STREAMER 1
i RGPS Pod
= Tow Point
4 Acoustic Pod
==® Depth Controller (Bird) Compass L Inline Offset | Centre of Nearest Active Groups to Centre of Farthest Active Groups
“ 75m ’[‘ 4500 m d
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oAb Antenna Offsets — Viking 2 Veritas Geophysical

(Asia Pacific) Pte. Ltd.

S Esso Australia Pty Ltd — 2006 Bream 3D wnw.veritasdge.com

VERITAS

Geaphysical Integrity

KEY : (all measurements in metres) LATERAL OFFSET INLINE OFFSET HEIGHT
1. V1G1 VERIPOS DGPS — SYSTEM 1 0.00 0.00 +28.00
NAVIGATION MAST 2. VIR1 STORM BUOYLINK GPS -0.56 -0.28 +28.00
3. V1G2 VERIPOS DGPS — SYSTEM 2 0.58 -0.28 +28.00
] 11 4. RTNU GPS (PPS TIMING) -4.87 -0.70 +26.00
@ VHF radio 10 5. EMPTY -4.40 -0.70 +26.00
6. VERIPOS RTCM -3.93 -0.70 +26.00
9 7. V1G3 C-NAV DGPS -4.40 -0.23 +26.00
8. EMPTY -4.40 117 +26.00
U J) 9. EMPTY 3.93 -0.70 +26.00
10. STORM BUOYLINK TELEMETRY 4.40 -0.70 +26.00
11. EMPTY 4.87 -0.70 +26.00
A EMPTY 0.80 -13.07 -8.00
e/ 3 B V1E1 DEPTH SOUNDER TRANSDUCER  -0.78 26.50 -6.20
c EMPTY -0.42 -39.67 +10.11
<O> 1 D EMPTY 313 -56.25 +9.40
E EMPTY 3.13 -56.25 +9.40
o\ o F DOPPLER SPEED LOG -0.80 -13.07 -8.00
® DsC G GRAVITY METER (N/A) 0.20 -4.10 +2.45
H RTNU GPS (PPS TIMING)-SPARE -3.50 0.00 +22.00
) EMPTY +3.50 0.00/-1.2 +22.00

0
05 5
7T e |e@ e 8 = A
| @c

04 z
VESSEL : SR/V Veritas Viking 2 FROM DATE : 20-MAY-2006 M Boon - Geo Supervisor Page 8
CLIENT : Esso Australia Pty. Ltd. TO DATE : 30-MAY-2006 Not to scale Gs: Print Sign

Measurements Created: 20-MAY-06

AREA : 2006 Greater Bream 3D FROM SEQ 5 35 D (S Onboard Represen[ative
JOB #: 20323 | TOSEQ: 49, 55-57 | Client:  Print Sign NavDef #03U




VERITAS

Antenna Offsets — Pacific Sword
Esso Australia Pty Ltd — 2006 Bream

Veritas Geophysical
(Asia Pacific) Pte. Ltd.

www.veritasdgc.com

Goophysical Integrity
NAME X Y z
NRP 0.0 0.0 0.0
V1G1/V1G3 0.0 0.0 12.3
V1G2 0.0 0.8 12.3
Octans Gyro -1.25 24.3 21
Robertson Simrad Gyro -0.8 235 2.1
Echo Sounder Transducer 4.6 19.9 -3.9
Hull Acoustic Transducer -2.9
Fanbeam -0.4

Y (VESSEL D ———

CENTERLINE)

o0

STERN

VESSEL : SR/V Veritas Viking 2 FROM DATE : 20-MAY-2006
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VERITAS

Geaphysical Integrity

RGPS Beacon .

c
2
o
2
=
c
S
=
2
=
o
o
<

Centre
of Sourc
8.0m
10.4m

Float length 20 m
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Veritas Geophysical
B SO u rC e ar r ay | ayo u t (Asia Pacific) Pte. Ltd.
VERITAS
Goophysical Integrity
Port Center Stbd
. 0 4550 cu in |
i i % ) 350 i Y
G 240 s i
g 200 8,8.0,05 06005 gl 080,05 300 e
_Bseo 1+ ® 8,8.0,-05 8.0,8.0,05 Array Sensors
A ! ! @ Depth
4.0m 5 " » @®  Pressure
#3 il #19 Near Field
200 350 o
8.4.0,0 il 0,4.0,0 [l [ g 0,3290, 0 Hydrophone
I— 1= [ CENTRE OF SOURCE I=]
[] ! ARRAY REFERENCE ]
4 u 12 POINT 0 2
#4 #12 ‘
aom 260 200 500 rGPS Pod
-8.0,0,0 ] 00.0,0 8.0,0,0 .
r E =@y Acoustic Pod
16.0/m 5 ? 2
#5 100 21
2.0m 00200 0.0,-2.0,0 L #21
Il 8.0,-2.0,0 .
I— B Gun Detail
. 0 14 Name as in dropout spec
20 #6 U #14 22 Gun Controller ID
om 200 100 #22 Gun Volume
8.0,-4.0,0 ] 0.0,-4.0,0 8 01300 o Position relative to array
v s it reference point (X,y,z)
i =
7 ! 15 -
#7 #15
2.0m 100 80 #23
8.0,-6.0,0 0.0,-6.0,0 6.0 Sgo 0 Bolt Gun Model, and Status
v 0,-6.0,
t 8 16 =+ 1500LL — Active
2.0m i w6 2 1500LL — Spare
v ' 80.80.0 o 00,800 o " 80,500 1900LL - Active
777777 G3R2 8, 0067
0,-10.4,6.7 +-10.4,6.
G3R1 . . i
-8,-10.4, 6.7 | | . |
8.0m 8.0m |
< >« >
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Summary of changes

 Water velocity changed to 1508 m/s
 No physical changes in set up

Page 1
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Streamer 1 and 8: 4500 meters,
Esso Australia Pty Ltd — 2006 Bream 3D

Veritas Geophysical
(Asia Pacific) Pte. Ltd.

www.veritasdgc.com

TAP can (0.35m)

Streamer tension
unit, STU (0.35m)

87.5m
section E Passive Module (0.35m)
oTe (LS [ M| P | 360 355]35]354 34334 ] 342 33133330 | Power Module (0.35m)
yAN P P AN P Active Module (0.35m)
6 20 19 5 18 17
IS RVIM Stretch
section (25m static)
\ 319 [27 [ 318 307 [ 26 [ 306 295 [ 25 [ 294 283 [ 24 | 282 271 [ 231270 259 [ 22 ] 258 | LT solid active (150m)
. 109  Group/trace number
S8 only 16 15 14 13 [ stretch (50m static)
[ Insert section (1m)
\ 247 [21 ] 246 235[20 [ 234 223[19 [ 222 211 [18]210 199 [17 [ 198 187 [ 16| 186 | . Velocimeter
12 11 10 =P Depth controller, depth
19 transducer & compass
JAN Acoustic pod
I 17515 [ 174 163 ] 14 [ 162 151 [ 13 [ 150 13912 [ 138 12711 [ 126 11510 [ 114 | 6
A P VAN P =P
4 9 3 8 7
\ 103[ 9 102 91 8 [90 79[ 7 (78 67] 6 | 66 55] 5 |54 43[4 [42 |
P D - g J)
6 5 S1 only 4
313 [30 19[ 218 71706 1 \PM:I\&
® =P L <P A
3 2 2 1 1 STIC cable + T/B harness to
150 m section with T/B Antenna = 15.0 m
only 6 channels in use
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N Not to scale . ; i
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Streamer 2 and 7: 4500 meters,

Esso Australia Pty Ltd — 2006 Bream 3D

Veritas Geophysical
(Asia Pacific) Pte. Ltd.

www.veritasdgc.com

TAP can (0.35m)

Streamer tension
unit, STU (0.35m)

87.5m
section E Passive Module (0.35m)
oL G [ = P 360 355[35]354 34334 | 342 33133 ] 330 | [PM]  Power Module (0.35m)
N Lo oD A P Active Module (0.35m)
7 6 19 18 5 17 16
IS RVIM Stretch
section (25m static)
I 31927 [ 318 307 [ 26 | 306 29525 | 294 28324 ] 282 271237270 259 [ 22 ] 258 | L1 solid active (150m)
109  Group/trace number
15 14 13 :| Stretch (50m static)
= Insert section (1m)
\ 247 [21 ] 246 235[20 [ 234 223[19 [ 222 211 [18]210 199 [17 [ 198 187 [ 16| 186 | Velocimeter
12 11 10 =P Depth controller, depth
19 transducer & compass
JAN Acoustic pod
I 17515 [ 174 163 ] 14 [ 162 151 [ 13 [ 150 13912 [ 138 12711 [ 126 11510 [ 114 | 6
A P VAN P =P
4 9 3 8 7
\ 103[ 9 102 91 8 [90 79[ 7 (78 67] 6 | 66 55] 5 |54 43[4 [42 |
P D g J)
6 5 4
313 [30 19[ 218 71706 1 \PM:I\&
® =P L <P A
3 2 2 1 1 STIC cable + T/B harness to
150 m section with T/B Antenna = 15.0 m
only 6 channels in use
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Streamer 3 and 6: 4500 meters,

Esso Australia Pty Ltd — 2006 Bream 3D

Veritas Geophysical
(Asia Pacific) Pte. Ltd.

www.veritasdgc.com

TAP can (0.35m)

Streamer tension
unit, STU (0.35m)

87.5m
section E Passive Module (0.35m)
o ([ [ ——" ] P | 360 355]35]354 34334 ] 342 33133330 | Power Module (0.35m)
YAN yAN P P AN e ) A P Active Module (0.35m)
8 7 19 18 6 17 5 16
IS RVIM Stretch
section (25m static)
\ 319 [27 [ 318 307 [ 26 [ 306 295 [ 25 [ 294 283 [ 24 | 282 271 [ 231270 259 [ 22 ] 258 | LT solid active (150m)
109  Group/trace number
15 14 13 :| Stretch (50m static)
Insert section (1m
D .
\ 247 [21 ] 246 235[20 [ 234 223[19 [ 222 211 [18]210 199 [17 [ 198 187 [ 16| 186 | Velocimeter
12 11 10 2 @ Depth controller, depth
19 transducer & compass
JAN Acoustic pod
I 17515 [ 174 163 ] 14 [ 162 151 [ 13 [ 150 13912 [ 138 12711 [ 126 11510 [ 114 | 6
A P VAN P =P
4 9 3 8 7
\ 103[ 9 102 91 8 [90 79[ 7 (78 67] 6 | 66 55] 5 |54 43[4 [42 |
P D g J)
6 5 4
313 [30 19[ 218 71706 1 \PM:I\&
® =P L <P A
3 2 2 1 1 STIC cable + T/B harness to
150 m section with T/B Antenna = 15.0 m
only 6 channels in use
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Streamer 4 and 5: 4500 meters,

Esso Australia Pty Ltd — 2006 Bream 3D

Veritas Geophysical
(Asia Pacific) Pte. Ltd.

www.veritasdgc.com

TAP can (0.35m)

Streamer tension
unit, STU (0.35m)

87.5m
section E Passive Module (0.35m)
p— e[ YRR || P [ 360 355 [ 35] 354 34334 ] 342 33133330 | Power Module (0.35m)
yAN ‘#@ .#@ AN ‘%@ A ‘%@ Active Module (0.35m)
7 19 18 6 17 5 16
IS RVIM Stretch
section (25m static)
I 31927 [ 318 307 [ 26 | 306 29525 | 294 28324 ] 282 271237270 259 [ 22 ] 258 | L1 solid active (150m)
109  Group/trace number
15 14 13 :| Stretch (50m static)
[ Insert section (1m)
\ 247 [21 ] 246 235[20 [ 234 223[19 [ 222 211 [18]210 199 [17 [ 198 187 [ 16| 186 | <= Velocimeter
12 11 10 =P Depth controller, depth
19 transducer & compass
JAN Acoustic pod
I 17515 [ 174 163 ] 14 [ 162 151 [ 13 [ 150 13912 [ 138 12711 [ 126 11510 [ 114 | 6
A P VAN =P =P
4 9 3 8 7
\ 103[ 9 102 91 8 [90 79[ 7 (78 67] 6 | 66 55] 5 |54 43[4 [42 |
P D g J)
6 5 4
313 [30 19[ 218 71706 1 \PM:I\&
® P L <D A
3 2 2 1 1 STIC cable + T/B harness to
150 m section with T/B Antenna = 15.0 m
only 6 channels in use
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Nominal Inline Acoustic Offsets

Esso Australia Pty Ltd — 2006 Bream 3D

Veritas Geophysical
(Asia Pacific) Pte. Ltd.

www.veritasdgc.com

393 m

4500 m

Y

Y w—

f

318m :l Centre of Centre of
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VERITAS
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KEY : (all measurements in metres) LATERAL OFFSET INLINE OFFSET HEIGHT
1. V1G1 VERIPOS DGPS — SYSTEM 1 0.00 0.00 +28.00
NAVIGATION MAST 2. VIR1 STORM BUOYLINK GPS -0.56 -0.28 +28.00
3. V1G2 VERIPOS DGPS — SYSTEM 2 0.58 -0.28 +28.00
] 11 4. RTNU GPS (PPS TIMING) -4.87 -0.70 +26.00
@ VHF radio 10 5. EMPTY -4.40 -0.70 +26.00
6. VERIPOS RTCM -3.93 -0.70 +26.00
9 7. V1G3 C-NAV DGPS -4.40 -0.23 +26.00
8. EMPTY -4.40 117 +26.00
U J) 9. EMPTY 3.93 -0.70 +26.00
10. STORM BUOYLINK TELEMETRY 4.40 -0.70 +26.00
11. EMPTY 4.87 -0.70 +26.00
A EMPTY 0.80 -13.07 -8.00
e/ 3 B V1E1 DEPTH SOUNDER TRANSDUCER  -0.78 26.50 -6.20
c EMPTY -0.42 -39.67 +10.11
<O> 1 D EMPTY 313 -56.25 +9.40
E EMPTY 3.13 -56.25 +9.40
o\ o F DOPPLER SPEED LOG -0.80 -13.07 -8.00
® DsC G GRAVITY METER (N/A) 0.20 -4.10 +2.45
H RTNU GPS (PPS TIMING)-SPARE -3.50 0.00 +22.00
) EMPTY +3.50 0.00/-1.2 +22.00
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25m "o "0 o 00 (f&l  1500LL - Spare
-8.0.-8.25. 0 0.0, -8.25,0 .0, -6.25, .
v GIRLIGZRL v @0 Y G1R2/G2R2 oo GIR3/G2R3 o0 1900LL - Active
.t 0,-8.30, 6.75 ' 8,-8.30, 6.75 .
G1A1/G2Al G1A2/G2A2 t t
-8,-8.60,-0.63 | 0, -8.60, -0.63 3 g%g%é%%g 3
< 8.0m > 8.0m >
VESSEL : SR/V Veritas Viking 2 FROM DATE : 27-MAY-2006 M Bell - Geo Supervisor Page 11
N Not to scale . ; i
CLIENT : Esso Australia Pty. Ltd. TO DATE : 31-MAY-2006 GS: Print Sign
Measurements Created: 31-MAY-06
AREA : 2006 Greater Bream 3D FROM SEQ 5 50 D (S Onboard Representative
JOB #: 20323 | TOSEQ: 60 | Client:  Print Sign NavDef #06




AC O u Stl C N etWO r kS Veritas Geophysical

(Asia Pacific) Pte. Ltd.

| | | )]
o Esso Australia Pty Ltd — 2006 Bream 3D o vertasdge.com

AVERITAS

Geaphysical Integrity

Head Acoustic Network Mid Acoustic Network Tail Acoustic Network

Esso Australia Pty. Ltd. Notto scale
FROM SEQ
JoB#: |=20323 |l TtoseQ: | @ e |




TR

VERITAS

Geaphysical Integrity

Navigation Definition 7
Esso Australia Pty Ltd — 2006 Bream 3D

Veritas Geophysical
(Asia Pacific) Pte. Ltd.

www.veritasdgc.com

Summary of changes

 Bird 4 on Streamer 5 moved to new coil position
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yAN P P AN P Active Module (0.35m)
6 20 19 5 18 17
IS RVIM Stretch
section (25m static)
\ 319 [27 [ 318 307 [ 26 [ 306 295 [ 25 [ 294 283 [ 24 | 282 271 [ 231270 259 [ 22 ] 258 | LT solid active (150m)
. 109  Group/trace number
S8 only 16 15 14 13 [ stretch (50m static)
[ Insert section (1m)
\ 247 [21 ] 246 235[20 [ 234 223[19 [ 222 211 [18]210 199 [17 [ 198 187 [ 16| 186 | . Velocimeter
12 11 10 =P Depth controller, depth
19 transducer & compass
JAN Acoustic pod
I 17515 [ 174 163 ] 14 [ 162 151 [ 13 [ 150 13912 [ 138 12711 [ 126 11510 [ 114 | 6
A P VAN P =P
4 9 3 8 7
\ 103[ 9 102 91 8 [90 79[ 7 (78 67] 6 | 66 55] 5 |54 43[4 [42 |
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6 5 S1 only 4
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section E Passive Module (0.35m)
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YAN yAN P P AN e ) A P Active Module (0.35m)
8 7 19 18 6 17 5 16
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section (25m static)
\ 319 [27 [ 318 307 [ 26 [ 306 295 [ 25 [ 294 283 [ 24 | 282 271 [ 231270 259 [ 22 ] 258 | LT solid active (150m)
109  Group/trace number
15 14 13 :| Stretch (50m static)
Insert section (1m
D .
\ 247 [21 ] 246 235[20 [ 234 223[19 [ 222 211 [18]210 199 [17 [ 198 187 [ 16| 186 | Velocimeter
12 11 10 2 @ Depth controller, depth
19 transducer & compass
JAN Acoustic pod
I 17515 [ 174 163 ] 14 [ 162 151 [ 13 [ 150 13912 [ 138 12711 [ 126 11510 [ 114 | 6
A P VAN P =P
4 9 3 8 7
\ 103[ 9 102 91 8 [90 79[ 7 (78 67] 6 | 66 55] 5 |54 43[4 [42 |
P D g J)
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® =P L <P A
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section (25m static)
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109  Group/trace number
15 14 13 :| Stretch (50m static)
[ Insert section (1m)
\ 247 [21 ] 246 235[20 [ 234 223[19 [ 222 211 [18]210 199 [17 [ 198 187 [ 16| 186 | <= Velocimeter
12 11 10 =P Depth controller, depth
19 transducer & compass
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<—>| CNG - Pod 5/6: 192.5m
Pod 8 on S3 & 6, pod 7 on S4 & 5: 80.5m—>| le—
<—>| CNG - Pod 5 (S3-4-5-6): 342 m
«—CNG - Pod 4: 2141 m —>|
[«— CNG - Pod 3: 2341 m4>|
I Pod 1-TBRP: 21.93m
l¢— CNG — Pod 2: 4488 m g (19.53 m for S1 & 4)
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VERITAS
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KEY : (all measurements in metres) LATERAL OFFSET INLINE OFFSET HEIGHT
1. V1G1 VERIPOS DGPS — SYSTEM 1 0.00 0.00 +28.00
NAVIGATION MAST 2. VIR1 STORM BUOYLINK GPS -0.56 -0.28 +28.00
3. V1G2 VERIPOS DGPS — SYSTEM 2 0.58 -0.28 +28.00
] 11 4. RTNU GPS (PPS TIMING) -4.87 -0.70 +26.00
@ VHF radio 10 5. EMPTY -4.40 -0.70 +26.00
6. VERIPOS RTCM -3.93 -0.70 +26.00
9 7. V1G3 C-NAV DGPS -4.40 -0.23 +26.00
8. EMPTY -4.40 117 +26.00
U J) 9. EMPTY 3.93 -0.70 +26.00
10. STORM BUOYLINK TELEMETRY 4.40 -0.70 +26.00
11. EMPTY 4.87 -0.70 +26.00
A EMPTY 0.80 -13.07 -8.00
e/ 3 B V1E1 DEPTH SOUNDER TRANSDUCER  -0.78 26.50 -6.20
c EMPTY -0.42 -39.67 +10.11
<O> 1 D EMPTY 313 -56.25 +9.40
E EMPTY 3.13 -56.25 +9.40
o\ o F DOPPLER SPEED LOG -0.80 -13.07 -8.00
® DsC G GRAVITY METER (N/A) 0.20 -4.10 +2.45
H RTNU GPS (PPS TIMING)-SPARE -3.50 0.00 +22.00
) EMPTY +3.50 0.00/-1.2 +22.00
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Streamer 1 and 8: 4500 meters,
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oL ]S [T = P [ 360 355[35]354 34334 | 342 33133 ] 330 | Power Module (0.35m)
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3 2 2 1 1 STIC cable + T/B harness to
150 m section with T/B Antenna = 15.0 m
only 6 channels in use
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Streamer 2 and 7: 4500 meters,
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Streamer 3 and 6: 4500 meters,
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