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1.

WELL INDEX SHEET

Permit Interests:

Rig on Location:
Spud:

Reached TD:
Rig Released:
Total Rig Days:
Rig Name:
Drilling
Contractor:
Total Depth:

Well Status:

Origin Energy Resources Ltd
(32.5%) - OPERATOR

Origin Energy Northwest Pty
Ltd (5%)

AWE Petroleum Pty Ltd (30%)
CalEnergy Gas (Australia) Ltd
(20%)

Wandoo Petroleum Pty Ltd
(12.5%)

06/06/2004

18/06/2004

11/07/2004

08/08/2004

64

ENSCO 102

ENSCO

3235m MDRT (Drillers)
3054.2 mSS (Drillers)

Cased Gas Producer

Basin:

Well Name:

Permit:
Type:

Water Depth:
Elevation:
Latitude:
Longitude:
Easting:
Northing:
(GDA 94; UTM Zone 55S, Central Meridian 147° East).

Seismic Reference:
(platform)
(2755 Sst)
Actual Well Cost:

Yolla 4
Offshore Bass

T/L1
Deviated Production Well

80.8m (MSL to seabed)
43m (RT-sea level)
39°50” 40.592”S

145° 49° 06.0569”E
398 905.07metres
5588 821.47metres

Yolla 3D Survey: Inline 480,
X-line 1000

Inline 475, X-line 951
A$ 24,603,034

FORMATION TOPS

FORMATION / SEISMIC MARKER TOPS (m) REMARKS/SHOWS
m MDRT| m TVDSS |THICK (rel] TWT
to TVD) (ms)
Torquay Group 123.8 80.8 971.2 108 No Returns 123.8 - 900.0 mMDRT.
Claystone, calcareous.
Upper Angahook Formation 1095 1052 188.0 942 C|aystone, calcareous in part
Volcanic Tuff interbedded with
Angahook Volcanics 1283 1240 134.0 1134 [claystone and sandstone and minor
siltstone
Interbedded sandstone, siltstone and
Lower Angahook (Oligocene) 1418 1374 288.2 1232 [claystone, grain size decreasing with
depth
. Siltstone with minor interbedded
Demons Bluff Formation 1726 1662.2 142 1419 sandstone and occasional dolomite
i Interbedded Sandstone, coal, siltstone
Eastern View Coal Measures 1883 1804.2 1198 1517 and minor claystone
TEV4 1912 1830.6 (17.4) 1534 |Sandstone
Fault 2582.5 | 2441.4 NA 1915
2458 sand 2603.7 | 2460.7 (14.5) 1933 [Oil-bearing sandstone
Top Igneous Intrusive 2723.4 | 2569.7 (40.1) 1998 [Gabbro
2718 sand 2864.8 | 2698.3 (6.1) 2064 [Tight sandstone
2755 sand 2902.7 | 2733.3 8.7) 2081 |Gas-bearing sandstone
2809 sand 2962.6 | 2789.0 (20.8) 2108 |Gas-bearing sandstone
2844 sand 3005.0 | 2828.8 (9.4) 2126 |Gas-bearing sandstone
2952 sand 3118.2 | 2938.5 (11.7) 2183 [Tight sandstone
2973 sand 3149.4 | 2969.3 (15.9) 2198 |Gas-bearing sandstone
Basal Volcanics 3182.6 | 3002.2 52.1+ 2215 [Volcanics: basalt and weathered basalt
ToTAL DEPTH 3235.0 | 3054.3
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Exploration Division

Ref: S:\T-RL1 (YOLLA)\Yolla 4 WCR\Interpretive\Yolla 4 Interpretive Data WCR.docc
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FORMATION EVALUATION WHILE DRILLING

Hole Size
(inches) Interval (MMDRT) MWD services LWD services
16 220 - 900 DWD none
12.25 905 - 2614 PAM-DIR-FE DGR-EWR
8.5 2614 - 2892 P4M-DIR-FE DGR-EWR
8.5 2892 - 2958 PAM-DIR-FE DGR-EWR
8.5 2958 - 3235 PAM-DIR-FE DGR-EWR
WIRELINE LOGS
Suite #[Run # Interval (MMDRT) Logs Acquired
1 1 2776 - 2542 PEX-HRLA-CMR-SP-GR-LEHQT
1 2 3235.5 - 2590 PEX-HRLA-CMR-SP-GR-LEHQT
1 3 3220 - 2590 (HNGS-DSI to 120) FMI-DSI-HNGS-ECS-LEHQT
1 4 765 - 3225 VSI-GR-LEHQT (offset VSP survey)
1 5 3206 - 2594 MDT-GR-CMR-LEHQT
1 6 3159 - 2604 MSCT-GR-LEHQT
1 7 3185 - 2546 USIT-CBL-VDL-GR-CCL
CORES
CONVENTIONAL
Core # |Interval (mMDRT) Cut (m) |Rec (m) Formation
1 2892.05 - 2919.60 27 27.55 (100%) EVCM 2755 sand
2 2958.07 - 2985.37 27 27.3 (100%) EVCM 2809 sand
SIDEWALL
Suite# [Run#|Type Interval (nMDRT)  |Bullets |Mud Empty |Low Rec |Recovered
1 6 Rotary (MSCT) (3159 - 2604 20 9 3 8
PRESSURE TESTING AND FLUID SAMPLING
Suite# [Run#[Type |Interval (INMDRT) ([Total|Valid |[Supercharged [Tight [Retests|Lost [Samples
Tests|Tests Tests Seal |Collected
1 5 MDT [3206 - 2594 53 35 |4 12 2 5
HOLE & CASING DETAILS
Hole Size |Interval (MMDRT) Casing Size [Shoe Setting Depth (mMDRT)
20" 220
16" 124 - 900 13 %" 885
12 %" 900 - 2614 95/5" 2586
815" 2614 - 3235 (TD) 6°/s" 3233
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2. WELL SUMMARY

Yolla 4 was drilled as a deviated development well in the northern part of the Yolla
Gas Field in the offshore Bass Basin, Tasmania within Production Licence T/L1. The
well is located approximately 120 kilometres offshore from Tasmania and 200
kilometres south south-east of Melbourne, Victoria (Figure 1). The well was drilled
using the ENSCO 102 jack up drilling rig, which was temporarily cantilevered over
the top of the Yolla A permanent production platform. The well was directionally
drilled in a southerly direction from the platform. Yolla 4 targeted the sandstone
reservoirs of the Eastern View Coal Measures (EVCM) previously intersected and
evaluated in Yolla 1 and Yolla 2. The well was designed to intersect the top Eastern
View Coal Measures (EVCM) 1290m NNE of Yolla 2 and the top of the 2809 gas
reservoir (intra-EVCM) 940m NNE of Yolla 2.

Yolla 4 spudded on the 18" June 2004. Primary objectives within the Paleocene,
termed 2718, 2755, 2809 and 2973 sand units, were intersected close to prognosed
depth. Surprisingly the 2718 sand was found to be water wet. All other objectives
were production tested and flowed gas and condensate. An unpredicted oil zone
was encountered higher in the EVCM, termed 2458 sand unit which flowed oil on
test. The well reached total depth of 3235mRT (3054.25mTVDSS) on 11" July 2004.
Following production testing, the rig was released to Yolla 3 on 8" August 2004.

On 30" September 2004, after the Yolla 3 operations were completed, the rig
skidded back to the Yolla 4 well bore. This was to determine the source of a
leakage down hole and undertake further testing of the 2809 sand unit to obtain
uncontaminated samples. This retesting was necessary as the analysis of the
original samples collected from Yolla 4 were spurious due to leakage of
hydrocarbons from the 2973 sand mixing with the hydrocarbons produced from the
shallower gas zones. After successfully completing these objectives the rig was then
released on 16" October 2004 to the T/18P joint venture to drill Trefoil 1.

Origin Energy Resources Ltd ABN 66 007 845 338 Commercial-in-Confidence
Exploration Division
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3.

WELL RESULTS

3.1

Hydrocarbons Encountered

In this section 3.1, all depths of shows described while drilling are
referenced to driller’s depths.

Mudlog gas readings commenced from 900mRT. Background gas readings in
Yolla 4 remained fairly steady down to the base of the Miocene section of
the upper Angahook Formation (total gas range 4 - 38 units). No significant
gas peaks were recorded and no fluorescence was observed.

The first sandstone in the well was intersected at a depth of 1315mRT,
within the Miocene age Angahook volcanics. At this depth a gas peak of 221
units, including up to C5, was recorded. Gas readings dropped to
background levels (average 12 units total gas) below 1322mRT.

Throughout the remainder of the Angahook Formation and the underlying
Demons Bluff Formation, background gas readings steadily increased from
average 20 units to 60 units, with very minor gas peaks recorded within
sandstone interbeds at 1396mRT (49 units), 1501mRT (57 units) and
1526mRT (48 units).

Immediately upon entering the Eastern View Coal Measures gas readings
climbed sharply to a total gas peak of 173 units at 1908mRT. Trace
fluorescence was noted between 1908mRT and 1914mRT. The fluorescence
is described as very dull, pinpoint, dark yellow, no direct cut, no crush cut
and no residue ring. The well is interpreted to have encountered the basal
3m of the oil column which was discovered in Yolla 1. The OWC for this
accumulation is at -1831mTVDSS.

Gas readings reduced to high background levels averaging 79 units between
1912mRT to 1938mRT. Total gas remained at background levels averaging
between 6 and 43 units from 1938mRT to 2602mRT, except for peaks at
coal beds. The most significant peaks associated with coals are 158 units at
2318mRT, 125 units at 2375mRT, 109 units at 2406mRT, 184 units at
2481mRT, 354 units at 2595mRT.

At 2602mRT total gas readings rose to 364 units accompanied by significant
increase in gas wetness ratio and direct 70% fluorescence in sandstone
cuttings. The fluorescence is bright, even, light green, no direct cut, very
slow bleeding crush cut, bright, light green patchy residue ring. This
sandstone was subsequently tested with MDT samples and production
tested. The sandstone interval 2603.7 to 2619.6mRT (-2460.7 to
2475.2mTVDSS) is interpreted to be oil-bearing with 2.5 metres of net pay.
No OWC is interpreted from the pressure data however a water sample was
obtained at 2614.5mRT. This oil-bearing sand is referred to as the 2458
sand (2458mTVDSS being the drillers depth at which the top of the sand was
encountered in Yolla 4).

Below the small oil zone, gas readings remained at background levels from
5 to 61 units from 2614mRT to 2894mRT. Gas peaks associated with coals
were encountered at 2657mRT (121 units) and 2663mRT (139 units).
Fluorescence was noted at 3 intervals:

2614 to 2630mRT - 50% fluorescence in sandstone aggregates, bright yellow,
moderately fast, even crush cut, bright green, bleeding direct cut and a
thin pale green residue.

Origin Energy Resources Ltd ABN 66 007 845 338 Commercial-in-Confidence
Exploration Division
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2652 to 2658mRT - trace fluorescence in sandstone cuttings, dull yellow, no
direct cut, no crush cut, trace broken pale cream residue ring.

2860 to 2883mRT - trace fluorescence, dim yellow, trace to very slow
direct and crush cut, dim cream broken film residue.

At 2894mRT the 2755 sand (gas zone) was intersected and total gas readings
rose to 390 units, dropping to background levels at 2909mRT. Within core
#1 taken in the 2755 sand, fluorescence between 2895mRT to 2907.8mRT is
described as 5 to 90% dull to bright green, no to very slow direct cut, very
slow to no crush cut, dull to bright cream broken film residue. Log analysis,
MDT and production test results indicate a 7.6m net gas column was
intersected with the GWC at 3009.0mRT (-2832.0mTVDSS).

Between the 2755 sand and the 2809 sand (2909 to 2958mRT), gas levels
generally remained at background levels between 4 and 12 units, except for
a peak of 30 units at 2946mRT within a tight sandstone.

The 2809 sand (gas zone) was cored (core #2 2958 to 2985.4mRT) and had
average total gas readings of 446 units and fluorescence occurred
intermittently between 2958 and 2981mRT. The fluorescence was trace to
nil, dull to bright green, patchy, no direct cut, very slow to trace crush cut,
dull white cream residue ring. Log analysis, MDT and production test results
indicate a 20.8m net gas column was intersected with the GWC at
3266.2mRT (-2826.5mTVDSS).

Below the 2809 sand, from 2985.4 to 3130mRT total gas levels within the
predominantly siltstone and claystone interval remained at 8 to 22 units.
One small sandstone unit (termed the 2844 zone) contained a gas peak of
94 units between 3003 to 3006mRT.

The 2952 sand was intersected from 3118 to 3130mRT where gas peaked at
207 units. Background gas readings remained relatively high (30 to 77 units)
from 3120mRT to the top of the 2973 gas zone at 3145mRT.

The 2973 sand (gas zone) exhibited high gas peaks up to 258 units between
3145 and 3164mRT. Log analysis, MDT and production test results indicate a
9.8 meter net gas column was intersected in this well with the GWC
interpreted at 3170.3mRT (-2990.0mTVDSS).

From the base of the 2973 sand to total depth, total gas readings remained
low averaging between 5 and 6 units.

3.2  Stratigraphy

A generalised stratigraphy of the Bass Basin is illustrated in Figure 2. Figure
3 contains a comparison between the pre-drill prognosis and actual
stratigraphy encountered at Yolla 4. A further report by Dr Roger Morgan
(Morgan Palaeo Associates) on the age and palaeo-environment of 15
cuttings samples is included in Appendix 6. This report also contains
maturity data derived from the spore colour index method.

Lithological descriptions from ditch cuttings, sidewall core and
conventional core (see Appendices 1, 2 and 3, Yolla 4 Well Completion
Report Volume 1, Basic Data), together with the MWD and wireline log
interpretation (Appendix 1, this volume), provide the basis for the
stratigraphic breakdown in the Composite Well Log (Enclosure 1). All
thicknesses quoted are referenced to TVDSS depths.

Origin Energy Resources Ltd ABN 66 007 845 338 Commercial-in-Confidence
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Torquay Group
(123.8 to 1095.0mRT, 80.8 to 1052.0mTVDSS)

The Torquay Group in Yolla 4 is approximately 971.2 mTVD thick. The unit
is interpreted to be deposited under shallow marine conditions and can be
seismically divided into two upper units separated by a prominent seismic
marker called the ‘Lower Miocene Seismic event’. This event separates the
Pliocene to Miocene mainly calcareous dominated lithology from the
underlying Miocene age claystone. The third and lowermost unit of the
group is the Angahook Formation, which itself can be divided into 3 sub-
units.

Returns were established from 900mRT therefore lithology above this depth
is assumed to be similar to the offset well Yolla 1. In Yolla 1 the top portion
of the Torquay Group consists of a bioclastic limestone. This upper
limestone section comprises white to mid-grey, coarse- to fine-grained
unconsolidated bioclastic calcarenite to calcirudite composed of friable and
loosely cemented skeletal debris consisting of pelecypods, bryozoans,
foraminifera and gastropods. The fragment size decreases with depth with
biocalcirudites grading to biocalcarenites and calcarenites and finally
calcilutites. Quartz grains appear in the lower portion of the limestone
interval. There is a general increase in the proportion of clay in silt towards
the base of this interval.

The lower portion of the Torquay Group is described in Yolla 4 as olive grey
to green grey and light to medium grey, off white, soft to very soft,
dispersive to sub-blocky, up to 20% calcareous, with trace amounts of: silt,
fossil fragments, forams, shell fragments, carbonaceous matter and
disseminated pyrite.

Angahook Formation
(1095.0 to 1726.0mRT, 1052.0 to 1662.2mTVDSS)

Overall the thickness of the Miocene to Oligocene Angahook Formation in
Yolla 4 is 610.2mTVD. This unit is distinctive from the overlying upper units
of the Torquay Group due to reworking and presence of volcanics and
sediments proximal to centres of Miocene volcanism (Lennon et al, 1999).

Upper Angahook Formation
(1095.0 to 1283.0mRT, 1052.0 to 1240.0mTVDSS)

In Yolla 4 the upper part of the Angahook Formation consists of claystone
which is light olive grey to light to medium grey, off white, loose to very
soft, sub-blocky to dispersive, is up to 7% calcareous and contains traces of
silt, very fine sand, carbonaceous grains, siderite and lithic grains. The
basal interval from 1244mRT - 1283mRT also contains a second claystone
lithology which consists of off white to rare red brown, very soft to
dispersive clays with a rare slight tuffaceous texture.

The log response through this interval is a fairly uniform GR and resistivity
response with a slight decrease in GR from the top of the unit to the base
suggesting a gradual fining upward trend in grainsize. The mudlog shows a
minor but consistent increase in gas and wet gas from the top to the base.

Angahook Volcanics
(1283.0 to 1418.0mRT, 1240.0 to 1374.0mTVDSS)

The volcanic-rich interval within the Angahook Formation in Yolla 4 is
described as interbedded volcanic tuff, claystone, sandstone and minor
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siltstone. The top of the unit is distinctive on logs due to the gamma-ray
(GR) response of the tuffs compared to the overlying claystone. The top of
the unit is picked on a thin very high GR response (4 m drilled thickness in
Yolla 4) which is immediately underlain by a thicker low GR (15 m drilled
thickness in Yolla 4). Both of these features are correlatable to Yolla 1 and
Yolla 3. The tuff is assumed to be sourced from the Miocene volcano which
is evident on seismic and located just to the north of the Yolla Field.

The volcanic tuff is blue-grey in colour, soft, sub-blocky to amorphous, with
tuffaceous texture in part with a predominantly silt to very fine sand size
quartz and glassy ground mass, commonly the tuff is weathered to
claystone. The claystone is light brown grey to light medium grey colour,
very soft, dispersive containing 10% calcareous grains and trace of pyrite.
The sandstone grains are clear to translucent, loose to rare soft small
aggregates consisting of 40% very fine grains, 50% fine grain and 10%
medium grain size which are moderately sorted, subrounded to occasionally
rounded, sub-elongate to sub-spherical, weak siliceous cement and 3% tuff
matrix and inferred 20% intergranular porosity. The siltstone which is only
described in the base of the unit between 1370 - 1418mRT is medium to
light grey, soft, sub-blocky and contains 10% calcareous grains and 10%
clay, 20% very fine sand and 10% fine sand size grains, 3% glauconite and
trace siderite.

The Angahook Volcanics unit lies within the spore-pollen zone upper
P.tuberculatus (lower Miocene). Spores and pollens are subordinate to
dinoflagellates indicating a marine depositional environment ranging from
shelfal at the base to offshore higher up in the interval suggesting a
gradational deepening of water depth upwards in the stratigraphy.

Undifferentiated Oligocene
(1418.0 to 1726.0mRT, 1374.0 to 1662.2mTVDSS)

The remaining basal interval of the Angahook Formation is a clastic
dominated marine unit of interbedded sandstone, siltstone and claystone,
within increasing percentage of siltstone and decreasing sand content down
hole.

An apparent increase in sandiness from the GR response, compared to the
overlying unit, characterises the top of this interval. There is a gradual
decrease in grain size down hole. The overall GR and resistivity log
responses (from the LWD tools) is fairly bland.

Siltstone is the dominant lithology in this interval and consists of light to
medium grey colour, very soft to soft, sub-blocky, 10-15% calcareous grains,
5-10% clay, 50% silt, 20% very fine sand size grains and 0-10% fine sand
grains, weak calcareous cement, up to 3% glauconite grains, 0 - 3% lithics
and trace siderite. The sandstone is light grey, off-white to light brown,
very soft to soft, sub-blocky fracture, with 5% calcareous grains, 5- 0% clay
size grains, 10-30% silt, 40% very fine sand, 0-20% fine sand and 0-10%
medium sand size grains, well to poorly sorted, sub-angular to angular, sub-
spherical grains with a weak calcareous cement weakly argillaceous matrix
in part and accessories are 0 3% glauconite, 0-5% lithics, trace pyrite and 3-
5% intergranular porosity. The claystone interbeds are light grey to olive
green coloured, very soft, dispersive, and is made up of 5-30% calcareous
grains, 50-60% clay, 10-30% silt and 5 - 10% very fine sand grains and trace
glauconite.

The one sample analysed for palynology within this sub-formation is
assigned to the lower P. tuberculatus spore-pollen zone (Oligocene), or
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could be as old as N. asperus. Spore and pollens are dominant and diverse
compared to scarce low diversity dinoflagellates suggesting a very
nearshore marine depositional environment.

Demons Bluff Formation
(1726.0 to 1883.0mRT, 1662.2 to 1804.2mTVDSS)

The Demons Bluff Formation lithology is dominated by siltstone within
minor interbedded sandstone and claystone and trace dolomite. This
formation forms a thick regional seal over the EVCM.

The GR logs at the top of the unit show a distinct baseline shift indicating a
reduction in overall grainsize compared to the Angahook Formation. The
LWD GR and resistivity log responses throughout the interval are very
uniform.

The siltstone is medium grey to dark grey-brown, soft to firm, sub-blocky
with 0 - 5% calcareous grains, 20-30% clay, 50-60% silt, 5-15% very fine
sand, 0 - 10% fine sand size grains with trace mica and trace carbonaceous
matter. The sandstone consists of medium to light brown grains and dark
grey coloured clasts, firm, sub-blocky made up of 5% clay, 15% silt, 50%
very fine sand and 30% fine sand, moderately sorted, sub-angular, sub-
elongate, siliceous cement with moderate strength, 5% calcite and 5% visual
intergranular porosity. The claystone interbeds are silty, light grey
coloured, very soft, dispersive, 5% calcareous grains, 60% clay, 30% silt, 5%
very fine sand. The minor dolomite is described as medium brown, firm to
moderately hard, angular, sharp fragments.

Near to top of the Demons Bluff Formation, one cuttings sample was
examined for spore-pollen age assignment. Very few diagnostic
palynomorophs were recovered from the sample and an uncertain zonation
of N. asperus is assigned. Marginal marine depositional conditions are
interpreted due to the rare dinoflagellates compared to the dominant and
diverse spores and pollen present.

Eastern View Coal Measures
(1883.0 to 3182.6mRT, 1804.2 to 3002.2mTVDSS)

The Eastern View Coal Measures (EVCM) is a very thick succession of non-
marine fluvio-lacustrine deposits at the base to nearshore and marginal
marine sediments at the top of the formation. Younger volcanic related
intrusives are also present within this formation. The formation ranges in
age from Eocene to Paleocene in Yolla 4.

The formation can be split into 3 broad lithological units. The top unit
dated as Middle to Late Eocene, based on the presence of the middle to
lower N.asperus spore pollen zone, is sandstone-rich and is interpreted to
be deposited in a marginal marine to near-shore marine environment. The
middle unit is a highly thinly interbedded coal, siltstone and minor
sandstone and is Early Eocene as it includes the P.asperopolus (from Yolla 1
data) to middle M.diversus spore pollen zones. These sediments are
interpreted to have been deposited in a nearshore marine to non-marine
lacustrine/lagoonal settings. The basal interval is dominated by thick beds
of siltstone and sandstone and was deposited in a dominantly fluvial setting
with minor nearshore or marginal marine influence. The age of these
sequences is Early Eocene to Paleocene, as they span the spore-pollen
zones lower M.diversus to lower L.balmei.
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The topmost unit of the EVCM occurs between 1883.0 to 2182mRT in Yolla
4. As soon as the top of the EVCM is penetrated the GR log shows increasing
grainsize accompanied by increase in gas readings. These both increase
over the next 30 m (relative to TVDSS thickness), though the lithology is
still dominantly siltstone with increasing fine sandstone appearing. The
TEV4 unit (informal name) heralds the topmost sandstone of the EVCM in
Yolla 1. This interval is dominated by sandstone within interbedded
siltstone, and minor thin coal beds appearing near the base of the unit. The
sandstone is medium brown to light brown grey, light green to off-white,
clear to translucent, loose to soft, sub-blocky, composed of 20-30% clay, O-
30% silt, 0 - 70% very fine sand grains, 0 - 30% fine sand and 0 - 40% medium
sand grains, 0 - 40% coarse sand grains, 0 - 20% very coarse sand grain size,
which are poorly to well sorted, sub-rounded, sub spherical to sub-
elongate, weakly argillaceous and weak silica cement, occasionally strongly
pyrite cemented, trace carbonaceous grains and trace to 20% intergranular
visual porosity. The interbedded siltstone is medium brown to brownish
grey to black-grey to black-brown to white-brown, very soft to soft -
friable, sub-blocky to sub-fissile, with trace calcareous grains, consisting of
10-50% clay, 40 - 70% silt and trace 30% very fine sand grains, and traces of
pyrite, mica and carbonaceous grains. The coals are described as black,
firm to friable, brittle, blocky, vitreous to sub-vitreous, sub-conchoidal to
hackly fracture.

The middle EVCM unit occurs between 2182 to 2723mRT. This portion of the
EVCM is composed of thinly bedded siltstone, coals, sandstone and minor
claystone. The siltstones intersected are sandy in part, off-white to light
brown to speckled black and becoming medium to dark brown and dark
grey to grey with depth, moderately hard to very soft, sub-fissile to blocky,
composed of 0 - 40% clay, 40 - 100% silt, trace - 20% very fine sand grains, 0
- 10% fine sand grains with traces of argillaceous matrix and micro mica and
up to 5% carbonaceous grains and up to 15% carbonaceous laminae. The
coals are black to dark brown, friable to firm, brittle, sub-vitreous to
vitreous, blocky, sub-conchoidal to hackly fracture with trace argillaceous
matter and silt. The sandstones are described as off-white to clear to light
brown, translucent, loose to soft and composed of 0 - 40% clay, 5-10% silt,
15-80% very fine sand, trace - 40% fine sand, 10 - 60% medium sand, 0-20%
coarse sand grains, very poorly to well sorted, rounded to sub-angular, sub-
spherical to sub-elongate, and trace to 30% weak argillaceous or kaolinite
matrix weak, trace rarely weak calcareous cement, fossils and
carbonaceous grains and 3-20% intergranular visual porosity.

A normal fault was intersected in the well at an interpreted depth of
2582.5mRT, based on wireline log correlation with the other Yolla Field
wells. Approximately 40 to 50 metres of section appear to be missing due to
crossing from the downthrown side of the fault to the up-thrown side of the
fault. This fault was predicted pre-drill from seismic interpretation but
came in approximately 100m shallower than predicted.

An oil-bearing sand was encountered from 2603.7 - 2619.7mRT. This sand is
informally named the 2458 sand. The lithology was determined by
petrological analysis of two MSCT’s taken within this sand (Appendix 7) and
is described as thinly laminated, well sorted very fine grained quartz
arenites. The quartz grains are angular to subrounded. One sample contains
abundant siderite with probable very high grain density. The thin laminae
include fine organic fragments /stringers and compacted mica flakes. The
minor lithics present (1.7 - 3.0%) are all low-grade metasedimentary rock
fragments. Clays are mostly authigenic kaolin with very minor illite. Mica is
a common accessory. Quartz overgrowths are minor having been inhibited
by the presence of siderite and authigenic kaolin. Reservoir quality is poor
in the 2 MSCT’s examined with less than 2% total visual porosity.
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At the base of this middle section, from 2723.4 - 2767.7mRT, a thick
igneous sill has intruded into the sediment pile. The intrusive is a
dolerite/gabbro described in Yolla 4 as mottled white green, speckled
black, soft to firm occasionally hard, medium to coarse crystal size,
common quartz, biotite, plagioclase, black to green pyroxene, calcareous,
commonly altered to clay with a chloritic ground mass.

Below the intrusive, the lowermost portion of the EVCM was intersected
between 2767.7 - 3182.6mRT. This interval is dominated by thickly bedded
siltstones and sandstones, minor claystone and rare coal. This section
contains the primary targets of the well which are the gas-bearing
reservoirs of the Yolla Field known as the 2755, 2809 and 2973 sands. The
2755 and 2809 sands were almost entirely cored in Yolla 4. Detailed
descriptions of these cores can be found in Appendix 8.

Above each of the reservoir zones are thick siltstone units which are
providing top seal over the gas pay. The siltstones are described as light to
medium to dark grey to grey black, brownish grey, soft to hard, blocky to
sub-fissile, composed of 10-30% clay, 50-90% silt, 0-40% very fine sand
grains and 0 - 5% fine sand grains with traces of dolomite, micro mica and
pyrite, occasionally very carbonaceous.

The first sand unit encountered in this interval is the 2718 sand. This sand
is 6.1m thick (relative to TVD) in Yolla 4 was present between 2864.8 to
2871.4mRT. The sand had previously been interpreted as gas-bearing in
Yolla 1, but is clearly water saturated in Yolla 4 based on wireline log and
MDT data. The interval is interpreted from the wireline logs to have 4.2
mMD of net sand with an average porosity of 17.7%. The sandstone is
described as light greyish yellow, soft to firm, sub-blocky consisting of 10%
clay, 10% silt, 50% very fine sand and 30% fine sand grains which are
moderately sorted, sub-angular, sub-elongate to sub-spherical and weakly
cemented with silica and weak argillaceous matrix (10 - 20% of total
cuttings) 3% visual intergranular porosity.

The next major sand unit to be drilled was the 2755 sand between 2902.7 -
2912.1mRT. This gas-bearing sand was fully cored and consisted of mainly
sandstone with minor siltstone and coal. The sandstone colour varies from
pale cream to light to medium brown with clear to translucent grains and is
moderately hard to friable, composed of 20% silt, 40% very fine sand, 40%
fine sand, moderately sorted, sub-angular, sub-spherical, moderately strong
argillaceous cement, silty in part with 5 - 15% visual intergranular porosity.
Two core plugs within this sand were selected for petrological analysis
(Appendix 7). One sample, taken in a low permeability interval, is a very
fine grained quartzarenite with little intergranular porosity mainly due to
authigenic kaolin filling pore space along with minor quartz overgrowths
and compacted siderite grains. The other sample, taken in a high
permeability zone is a much coarser quartzarenite, being upper medium
grain size and more quartzose. Most porosity reduction is due to quartz
overgrowths with minor kaolin formation and physical compaction. Core
analysis through the sand (not including the non-net intervals at the top
and base of the core) had average measured porosity of 17.3% (range 2.0 -
23.1%) and average permeability of 853 mD (range 0.41 - 4616mD. Detailed
core description (Appendix 8) of the 2755 sand interprets the overall facies
as alluvial to lacustrine with sheetflood deposition dominant. The top half
of the sand is thin bedded and deposited in a lacustrine fan-delta shoreline
within a transgressive systems tract. The basal half of the sand is thick
bedded and may have been deposited in an alluvial fan/fan delta within a
lowstand systems tract. The overlying siltstone and coal was probably
deposited within a coastal plain environment. The basal section of core is
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siltstone and mudstone dominated and is interpreted as back barrier lagoon
facies with coastal mire/vegetation mats to progradational lacustrine
sheetflood fan delta facies.

The 2809 gas-charged sand is the third sand body encountered in this
section and is present between 2962.6 - 2984.8mRT with a vertical
thickness of 20.8m. Core #2 covered the entire gas column. The sands in
this interval are described as light to medium brown and light brownish
grey to medium grey, firm to moderately hard comprising occasional clay
matrix (0 - 20%), trace 30% silt, 5-40% very fine sand, 10-70% fine sand grain
size, 10-30% medium sand, trace - 30% coarse sand, 20% very coarse sand
and trace granule size grains, which is mainly very poorly to moderately
sorted, well sorted at the base, sub-angular and sub-spherical to sub-
elongate grains with moderate to strong siliceous and weak to moderately
strong argillaceous cement, 10 - 20% visual intergranular porosity,
decreasing to 3% at the base of the sand. Two thin sections from core plugs
which represented end members in the permeability measured within the
2809 sand were submitted for petrological analysis (Appendix 7). The low
permeability sample is a well sorted fine grained sublitharenite containing
thin siderite and heavy mineral laminae. Authigenic kaolin has almost
completely filled available pore space. The high permeability sandstone is
an upper coarse grain size quartzarenite that has undergone severe grain
contact dissolution. Further porosity reduction is due to minor quartz
overgrowths and patchy kaolin matrix. Framework grains are commonly
rimmed by bitumen which has inhibited quartz overgrowth cementation
leading to very high porosity and permeability. Core analysis results show
an average measured porosity of 17.3% (range 0.5 - 23.1%) and average
permeability of 337 mD (range 0.05 - 2121mD). The interpretive core
description (Appendix 8) places most of the sand as deposited within a
sheetflood dominated alluvial fan/fan delta facies. The basal 5m section of
the core is slightly finer grained and is interpreted as deposited within a
prograding lacustrine wave-influenced shoreline.

Below the 2809 sand, 2 poorly developed coarsening upward sequences are
present and these both culminate in 2 thin sand units at the top. They have
been correlated with the 2844 sand unit in Yolla 1. In Yolla 4 the 2844 sand
is gas-bearing and was intersected from 3005.0 - 3014.9mRT. The sand unit
is mainly tight and is interpreted to contain of 1.3 metres of net-pay only.

The 2844 sand unit consist of white, clear to translucent grains, loose to
soft, 20% fine sand, 40% medium sand, 30% coarse sand and 10% very coarse
sand, poorly sorted, angular, elongate, weak siliceous cement and 20%
visual intergranular porosity.

A very thick siltstone with minor claystone is present between the 2844
sand unit and the deepest sandstone units in the well. The unit is very
argillaceous and silty with 30% very fine sand and 10% fine sand grains, well
sorted, sub-rounded, sub-spherical, weak argillaceous cement with trace
carbonaceous grains and trace visual intergranular porosity. The claystone
is light grey, soft, dispersive, composed of 50% clay, 30% silt and 20% very
fine sand.

The lowermost sandstone intervals in Yolla 4 are termed the 2952 and the
2973 sands. The 2952 sand is interpreted to be tight and water saturated
and was intersected between 3118.3 to 3130.1mRT in Yolla 4 and is 11.7m
thick (referenced to TVD). This sand is off-white to light brown, moderately
hard, sub-blocky comprising 15% clay, 5% silt, 40% very fine sand, 40% fine
sand and trace of medium sand size grains. The sand is well sorted and
grains are sub-angular and sub-spherical with moderately hard argillaceous
matrix with trace carbonaceous matter and 5% visual intergranular porosity.
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The 2973 sand is the deepest gas-bearing unit in Yolla 4. It is 15.7m thick
(referenced to TVD) and occurs between 3149.4 - 3165.4mRT in the well.
The sands of this interval are off-white to light brown, soft, sub-blocky
composed of 10% clay, 20% very fine sand, 30% fine sand and 40% medium
sand grains which are moderately sorted, sub-angular and sub-spherical
with weak argillaceous cement and 10% visual intergranular porosity.

Below the gas-bearing zones in the well, the basal 17m of the EVCM consists
of interbedded argillaceous very fine sandstone and siltstone. The
sandstone is off-white to light brown, firm, sub-blocky comprising 30% clay,
60% very fine sand and 10% fine sand which is well sorted, sub-angular and
sub-spherical grains with a moderately to strong argillaceous cement and
up to 5% visual intergranular porosity.

Basal Volcanics
(3182.6 to 3235.0mRT, 3002.2 to 3054.3mTVDSS)

Between the base of the EVCM and total depth in Yolla 4 a basalt sequence
was drilled. The basalt varied from relatively fresh to extremely altered,
probably due to weathering. The age of the basalts is interpreted to be
Late Cretaceous or Early Paleocene.

The weathered basalt is described as off-white to very light brown mottled,
occasionally pale yellowish brown, firm, blocky, very fine groundmass, rare
weathered feldspar and pyroxene, trace indistinct flow structure,
commonly weathered to clay, trace black obsidian. The unaltered basalt is
dark greenish black, reddish brown to purple grey, very common olivine to
70% occasionally weathered, minor pyroxene, occasional red/brown ground
mass, common free calcite, rare indistinct flow structure.

Within the basalt are some minor interbedded sandstone and siltstone. The
sandstone is light brown to light grey, firm, sub-blocky consisting of 30%
clay, 60% very fine sand and 10% fine grained sand which is well sorted,
sub-angular and sub spherical grains with a moderate strength argillaceous
matrix and up to 25% kaolinite and 5% intergranular visual porosity. The
siltstone is medium to dark grey, moderately hard, sub-fissile and
composed of 30% clay, 40% silt, 30% very fine sand, trace fine sand grains
and trace carbonaceous matter.

3.3 Reservoir Evaluation
3.3.1 Petrophysical Summary

A comprehensive petrophysical review was conducted to assess the
reservoir quality and hydrocarbon saturation of all zones which displayed
good hydrocarbon shows while drilling (Appendix 1). These zones were
concentrated in the Eastern View Coal Measures (EVCM) but included one
zone within the Angahook Formation. The study entailed an analysis of all
available lithological data, core samples and MDT and production test data.
Full diameter cores were acquired through the entire section of the 2755
and 2809 sandstone and have been analysed to determine RCA and SCAL
properties which were then used to calibrate the log analysis. A summary of
the log analysis is presented in Table 1. The results through the main gas
reservoirs in the EVCM are summarized below:

The 2718 sand (2864.8 - 2871.4mRT) is good quality sandstone, but water
bearing at Yolla-4. The interval is interpreted from the wireline logs to
have 4.2 mMD of net sand with an average porosity of 17.7% and
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permeability of 588 mD. There is no net pay. A minor sandstone at
2882mRT is gas bearing and was proved by MDT testing to be potentially
productive. Log analysis indicates that this zone has a net pay thickness of
2.1 mMD, with an average porosity of 19.5% and permeability of 41 mD. The
average water saturation is 28%.

The 2755 sand (2902.7 - 2912.1mRT) was cored throughout. The interval
contains a shaly sandstone down to 2907mRT and is then clean at the base.
MDT and log analysis indicates that the interval is gas saturated and
productive. The 2755 zone is interpreted from the wireline logs to have 7.7
mMD of net sand with an average porosity of 17.4% and permeability of 741
mD. All the net sand also qualifies as net pay with an average water
saturation of 16.8%.

The 2809 sand (2962.6 - 2984.8mRT) was also cored throughout. The
interval is composed of very clean sandstone with good reservoir
properties. This interval is interpreted from the wireline logs to have 21.5
mMD of net sand with an average porosity of 17.3% and permeability of 429
mD. There is 21.3 mMD of net pay, defined as net sand with water
saturation less than 60%, with an average porosity of 17.4% and
permeability of 432 mD.

The 2973 sand (3149.4 - 3165.4mRT) has two reservoir intervals divided by
a shaly non-net interval. The clean sandstones at top and base are
productive intervals. From the wireline logs, the 2973 is interpreted to
have 13.0 mMD of net sand with an average porosity of 14.7% and
permeability of 212 mD. There are 9.8 mMD of net pay, defined as net sand
with water saturation less than 60%, with an average porosity of 16.4% and
permeability of 281 mD.

Two further potential reservoirs were discovered whilst drilling this well:

An Angahook sandstone at 1315 - 1324mRT, which was only logged with
LWD GR-RES. The mud gas and MWD resistivity responses suggest either this
interval is a tight oil sand or contains residual oil saturation.

An oil bearing sandstone, termed the 2458 sand, was penetrated at the
base of the 12 ¥ hole section and logged in the TD suite. Rotary sidewall
cores, MDT pressures and samples and a full wireline log suite were
acquired in this interval. The 2458 sand is interpreted from the wireline
logs to have 6.3 mMD of net sand with an average porosity of 21.1% and
permeability of 95 mD. There is 2.5 mMD of net pay, defined as net sand
with water saturation less than 60%, with an average porosity of 21.4% and
permeability of 167 mD.
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GROSS INTERVAL NET PAY
Reservoir Top Base Thickness* Thickness* Net/ Phi K Sw
Gross
Zone mRT mRT mMD mMD (mTVDSS) [%] [%] [m]D | [%]
(mTVDSS)

2458 2603.7 | 2619.6 15.9 (14.5) 2.5 (2.3) 15.9 | 21.7 | 166.9 | 47.6
2718 2864.8 | 2871.4 6.6 (6.1) 0 (0) NA NA NA NA

2882.5 | 2887.1 4.6 (4.2) 2.1(1.9) 45.7 | 19.5 | 41.2 | 44.7
2755 2902.7 | 2912.1 9.4 (8.7) 7.7 (7.1) 81.9 | 17.4 742 | 16.8
2809 2962.6 | 2984.8 | 22.2 (20.8) 21.3 (20.0) 95.9 | 17.4 433 | 20.9
2844 3005.0 | 3014.9 9.9 (9.4) 1.3(1.2) 13.1 | 19.9 674 | 54.8
2952 3118.2 | 3130.1 | 11.9 (11.7) 1.5 (1.5) 12.6 | 16.5 | 1.37 | 42.0
2973 3149.4 | 3165.4 | 16.0 (15.9) 9.8 (9.8) 61.3 | 16.5 281 | 23.5

2718 - 2973 inclusive

Total Gas 2882.5 | 3165.4 80.6 43.7 54.2 | 17.3 | 427 | 23.9
Zone
All reservoirs 96.3 46.2 48.0 | 16.7 413 | 24.4

* note: thickness calculation ignores effects of structural dip which is in the order of 0 to 5
degrees (see dip meter interpretation in Appendix 10 for local dip variation and azimuth)

Cut-offs applied

Reservoir Zone

shale volume

Porosity

permeability

Water saturation

2458 (oil zone)

< 40%

Not directly applied

> 1 mD (oil)

< 60%

2718 - 2973

< 40%

Not directly applied

> 0.1 mD (gas)

< 60%

Table 1: Net Pay Summary

3.3.2 Core Analysis Summary

Routine Core Analysis (RCA) and Special Core Analysis (SCAL) were
performed by ACS Laboratories Pty Ltd. The RCA report is contained in
Appendix 4 of the Basic Well Completion Report. The Special Core Analysis
(SCAL) report is included in Appendix 9 of this volume.

Two 36m cores were acquired in Yolla 4 within the EVCM main gas bearing
intervals. The top core covered the entire 2755 sand and the second core
covered the 2809 sand. In addition to the conventional core, MSCT’s were
recovered from within the 2458 oil sand and the 2973 gas sand. A plot of
the porosity versus permeability, displayed by zone, is presented in Figure
4. The summary of the average porosity and permeability values for each of
the reservoir intervals is shown in Table 2 below.
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YOLLA 4 Horizontal Core Plugs & MSCT

POROSITY vs PERMEABILITY
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Figure 4: Measured Porosity versus Permeability
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Zone Name Average Porosity Average Permeability
2458 15.7% 19.1 mD

2755 12.9% * 546.2 mD *

2809 17.3% * 336.8 mD *

2973 10.6% ** 0.7mD **

* horizontal core plugs
** only 3 MSCT’s recovered

Table 2: Average Porosity and Permeability Data

3.3.3 Facies Interpretation

A sedimentological study of Cores 1 and 2 from the Eastern View Coal
Measures in Yolla 4 indicate that these intervals were deposited in a
lacustrine shoreface and fan delta setting. Interpreted depositional
environments include alluvial fan, shoal water type fan delta,
interdistributary bay fill /7 low energy shoreline, wave influenced shoreface
/ fan delta, and offshore lacustrine. The alluvial fan facies indicate
sediment dispersal by flashy, hyperconcentrated flows in the form of
sheetfloods and weakly channelised flows. Abandonment facies comprising
fine-grained, distal sheetflood deposits, coal, carbonaceous mudstone, and
root traces represent lobe switching and transgression. The shoal water
type fan delta indicates shallow water deposition from high density
turbidity currents and suspension settling on a low gradient delta front. The
wave influenced shoreface / fan delta and the interdistributary bay fill /
low energy shoreface record sedimentation on the margins of the lake. No
inferences about shoreline morphology; apart from higher energy, open to
wave conditions, in Core 2, and possible restricted embayment in Core 1;
can be made from the cores due to lack of spatial data. The offshore
lacustrine sediments record anoxic bottom conditions indicating a stratified
lake.

High resolution sequence stratigraphy has been used to subdivide the strata
into fourth-order systems tracts and, longer period, third-order sequences.
Falling stage and lowstand deposits of forced regressions are recorded by
the sharp based, aggradational to progradational alluvial fan deposits.
Transgressive phases overlie sharp surfaces across which there is a rapid
deepening, with or without a transgressive lag (ravinement surface) and
record normal regression (parasequences) stacked in an overall
retrogradational style. Highstands are represented by stacked coarsening
upward parasequences of shoreface and fan delta sediments.

The alluvial fan deposits represent progradation of coarse-grained
sediments, from the footwall margin of the half graben, into the basin
centre during tectonically quiescent periods, whereas variations in
parasequences may result from climate induced sediment supply and lake
level fluctuations. Reservoir quality is strongly influenced by facies with the
highest permeability occurring in the alluvial fan facies. Other reservoirs
occur in the shallow sub-aqueous fan delta and the wave influenced
shoreface / fan delta, although the permeability in these facies is two to
three orders of magnitude less than the alluvial fan facies. The core
analysis and facies study report including core photographs and graphical
core log representations are included in Appendix 6.
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3.4 Hydrocarbon Source Evaluation

3.4.1 Maturation

Vitrinite Reflectance (Vr) studies were undertaken on a set of cuttings
samples by Dr A. C. Cook of Keiraville Konsultants (Appendix 5). The results
have been plotted against true vertical depth and are compared to the Vr
results from Yolla 1 (Figure 5). The assumed source rocks for the Yolla Field
oil and gas accumulations are the Paleocene to early Eocene coals within
the EVCM (Boreham et al, 2003). All petroleum expulsion maturities quoted
here are based on the coal maturity work as published by Boreham et al,
2003.

At the Yolla 4 well location the maturity for the main oil expulsion window
between Vr 0.75 and 0.95% occurs between 2550 - 3050mTVDSS. The main
gas window at Vr > 1.2% occurs below TD of the well, at an extrapolated
depth of 3550mTVDSS. The igneous intrusion within the EVCM in Yolla 4 has
caused an increase in maturity in the sediments immediately surrounding
the intrusive, up to 4% Vr, based on cavings in samples below the intrusion.
A.C. Cook estimates that the contact aureole around the intrusion is
probably less than 75m in thickness as the heat-altered zone was not
directly studied. The likely localised effect of the intrusion may have
generated minor quantities of methane and may possibly have introduced
some CO, of igneous origin to the gas charge.

The results from Yolla 4 show maturities slightly higher than the Yolla 1 Vr.
The Yolla 1 results underestimate the maturity at any depth compared to
Yolla 4 by 100 to 150m. This small difference in results can be mostly
explained by the fact that different analysts undertook the work, with the
Yolla 1 Vr being undertaken by Dr B. Watson of Amdel Laboratories (Amoco
1986). The Yolla 1 results include samples where the influence of cavings
was not taken out of the final estimated Vr.

The Vr results do not appear to be suppressed at all and can be used with
high confidence. This assumption is corroborated by comparison of Vr with
vitrinite-inertinte reflectance and fluorescence (VIRF) in other Bass Basin
wells (Boreham et al 2003).
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Figure 5: Vitrinite Reflectance profile with depth, Yolla 4 and Yolla 1

3.4.2 Source Rock and Hydrocarbon Evaluation

One oil sample and one sediment sample from Yolla 4 were analysed
geochemically for biomarkers (see Appendix 4) to determine if the oil
discovered in the 2458 sand could have been sourced from the coals within
the EVCM.

Previous published studies (eg. Boreham et al 2003) concluded that the
coals within the EVCM were the source of gases and liquids discovered in
the Bass Basin to date. The oil recovered from Yolla 4 at 2609.5mRT is
characterised as sourced from a mature source rock which contains a very
high amount of terrestrial organic matter (most likely a coal) and was
deposited under oxic conditions.

The sediment sample analysed was a core chip taken from a coal in Core
#1. A core chip was preferred over cuttings for analyses to reduce the
possibility of mud contamination and to have a clean coal sample which has
not been diluted with other lithologies, such as a cutting sample would
have. There was no need to analyse any more samples within the EVCM of
Yolla 4, as Yolla 1 had an extensive geochemical programme undertaken.

As expected the coal sample has excellent potential to generate liquid
hydrocarbons. TOC of the sediment sample is 68.52% and Rock-Eval
pyrolysis results confirmed the oil-prone nature of the coal with high S2 of
170 mg/g and HI of 248. The high S1 value (12.00mg/g) could be attributed
to the very close proximity to the 2755 gas reservoir which underlies the
coal and is contained within the same core. The hydrocarbons extracted
from the coal are interpreted to have been generated from highly
terrestrial organic matter which was deposited in an oxic depositional
environment.

The geochemical study concludes that there is a strong genetic relationship
between the Yolla 4 oil and sediment extract and that the source rock of
the oil is the same facies as the coal sample analysed. Similarities include
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the almost complete lack of C,; diasteranes and steranes, the presence of
diterpanes and the overall aromatic and branched/cyclic patterns.

The oil sample and one gas sample were submitted for CSIA (compound
specific isotope analysis). The raw CSIA data can be found in Appendix 4.
These were plotted against previous CSIA study results from other Yolla
wells (Boreham et al 2003) to ascertain if the Yolla 4 oil shared the same
source as oils, condensates and gases as the hydrocarbons seen in Yolla 1
and Yolla 2 (Figure 6).

The position and shape of the gas to oil CSIA profiles can be interpreted as
a relatively smooth continuum in the n-C4 to n-C5 wet gas components to
the C7 to C8 range of n-alkanes in the oil samples. This implies the gases
and oils are genetically related and most likely generated from the same
source (Boreham et al 2003).

The Yolla 4 oil CSIA profile strongly follows the profile from the top EVCM
oil from Yolla 1 (and to a lesser extent the condensate from the 2809 sand
in Yolla 1) indicating they have all probably been expelled from the same
source rocks. The same can be said for the Yolla 4 gas sample which plots
very closely to the Yolla 2 gases (Figure 6).

Carbon isotopic Composition of individual C1 - C30 n-alkanes: YOLLA FIELD
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Figure 6: Carbon isotopic composition of individual C1 - C30 n-alkanes: Yolla Field
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3.5 MDT Pressure Data Interpretation
The Yolla 4 MDT programme was conducted over the interval 2604.5 -
3174.7mRT. In total 53 pre-tests performed. 35 pre-tests were valid, 4 were
supercharged, 12 were tight tests and 2 lost seal to formation. A summary
of the pre-test data is included in Appendix 11 of the Yolla 4 WCR Basic
Data. Appendix 2 this volume contains the interpretation and graphical
representations of the MDT data.
A summary of the results is given below:
Yolla 4 - GWC Interpretation
Sand Fluid GWC(mss)
2718 Water -
2755 Gas 2834.0
2809 Gas 2828.2
2973 (Upper) Gas 2990.2
2973 (Lower) NA -
2458 Oil 2470.0(est OWC)

Table 3: Post Yolla 4 Gas-Water Contact Interpretation

3.6

Production Testing Interpretation Results

A flow test program was carried out as a part of the Yolla 4 completion
procedure using the drilling rig facilities and surface testing equipment
(Appendix 3). Completion fluids, such as brine and diesel, had to be
removed from the wellbores before they can be produced into the Yolla-A
platform process facilities. All the completion intervals were opened to
flow as part of the clean up operation in order to remove completion brine
from all annular spaces and from the formation. This also provided a good
opportunity to conduct a short flow test to clean up the well, estimate
productivity, and obtain samples of produced fluids from each sand unit.

The table 4 summarises the results of the testing.

Yolla 4 Initial Clean-Up Flows - Estimates of Zone Productivity

Zone Perfs Top PerfsBot  Flow Rate FWHP FWHT Choke  SIWHP Mid Perfs FBHP Gauge Gradient FBHP Pi(MDT) k.h(est) D (est) Darcy Skin
mRT m RT mmcfd/bopd psia deg C 64" psia m SS psia@gauge mSS psi/m psia@MPP psia md.ft

2458 2604.0 2610.0 2700 1599 57 40 2311 -2464 2950 -2816.6 0.7 2703 3629

2755 2902.5 2914.0 32.2 2787 61 52 3243 -2738 3740 -2816.6 0.331 3714 4148 25542 0.0001 52

2809 2962.5 2973.0 32.1 2860 7 52 3226 -2794 3829 -2816.6 0.352 3821 4161 18486  0.00005 45

2973 3149.0 3157.5 27.2 2823 60 44 3406 -2973 3731 -2823.2 0.31 3777 4388 4250  0.00003 22

Notes:

1 Flow rate from 2458 sand based on Gilberts correlation assuming 3 mmcfd flow past the plug above the 2973 Sand

2 Flowing bottomhole pressures, FWHP and FWHT were all rising during the tests indicating the well was still cleaning up and stabilising
3 k.h from core for 2755 and 2809 sands, from buildup for 2973

4 D coefficients from Woodside correlation (except 2973 sand - from test analysis)

Table 4: Yolla 4 Estimates of Zone Productivity from Initial Clean-up Flows
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4.

GEOPHYSICAL DISCUSSION

4.1

4.2

4.3

Seismic Data

Yolla 4 was located on the basis of the structure mapping derived from the
reprocessing of the Yolla 3D seismic survey in 2000. The survey was
reprocessed to improve resolution in the lower EVCM which suffered from
severe multiple contamination and limited energy penetration below the
coal seams which overlay the main reservoir sands. The final reprocessed
data set improved attenuation of multiple energy and yielded better
imaging of faults and dykes than the original data. Hence the main
reservoir horizon reflectors, (coinciding with the 2718 and 2809 sands),
while still weak, could be mapped with relative confidence. Detailed
velocity analysis was conducted to yield depth maps. These provided the
framework for constructing a detailed geological model prior to the field
development decision. The Yolla 4 well path was designed on the basis of
this model. A full account of the seismic reprocessing and final data quality
can be found in the Yolla 3D 2000 Reprocessing and Interpretation Report,
(Taylor, 2001).

Structure

The Yolla structure is a Paleocene-Eocene aged tilted fault block bounded
by faults on two sides, one striking NW and the other approximately N-S.
The faults intersect at approximately 120 degrees. An additional NW
striking fault sets up a second culmination south of the main northern
bounding fault, (Figure 7). Yolla 4 was drilled to drain reserves from the
Paleocene gas bearing sands in this southern culmination. The top EVCM is
also a hydrocarbon bearing closure formed by drape and some late fault
movement over the deeper fault block, (Figure 8).

There was considerable volcanic activity in the area during the Miocene,
during which time a volcano formed to the north, and a suite of dykes and
sills developed that intersect the structure. The main sill in Yolla 4 while
more than 40 metres thick, is relatively seismically transparent.

The well intersected the main reservoir sand (2755 Sand) at 2733m below
MSL approximately 1000m north of Yolla 2.

VSP and Well Tie

A walk above VSP was conducted to provide an accurate seismic to well tie.
In a walk above VSP the source is positioned vertically above the well bore,
so that the recorded seismic ray paths are close to normal incidence.
Schlumberger’s VSI tool, (configured with four detectors) was used for the
data acquisition. This yielded a high quality well-bore seismogram that was
reliably tied to the seismic. A 28ms shift was required to tie the Yolla 3D
repro 2000 dataset. Details of the acquisition and processing may be found
in the Yolla 4 WCR, Basic Data Volume, Appendix 9.
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4.4

Actual Versus Predicted Depths

Figure 3 shows the actual versus predicted formation tops. The VSP tie to
the seismic indicates that the top EVCM event was correctly correlated, (as
would be expected given the data quality at this level), however for the
2718 and 2809 sands, the pre-drill seismic picks were too high resulting in
the actual depths being low to prognosis by 34m (2718 Sand) and 14m (2809
Sand) respectively. This difference is attributed to poor imaging of the
seismic data in the shadow of the fault which bounds the Yolla 4 sub-
culmination, Figure 9.

The position of the fault at 2436mSS was substantially higher than
predicted from the seismic. This resulted from about 60m of lateral
displacement between the position on the seismic and where the VSP tie
shows the fault to be. The discrepancy may be related to imperfect lateral
positioning after the seismic migration. The displacement is not considered
enough to unduly affect the current maps, but suggests room for
improvement in case of future seismic reprocessing. The inclusion of an
anisotropy term in the migration may help reduce the discrepancy.
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5.

GEOLOGICAL DISCUSSION

5.1

5.2

Exploration History

The Yolla Gas Field is a large northwest-southeast trending fault bounded
structure which has been compartmentalised by major faults.

Two wells have been previously drilled in the Yolla Field. Yolla-1 was
drilled in June 1985 by AMOCO Ltd and encountered gas in both the Intra-
Eastern View Coal Measures (EVCM) between 2700m and 3000mRT, and also
in the Upper-EVCM at approximately 1830mRT. Gas Pay was encountered in
5 separate zones within the Intra-EVCM, and these provide the main
reserves for the BassGas development. DST 1 in Yolla-1 tested gas and
liquids from the 2809 Sand of the Intra-EVCM at rates of up to 425 000
m*/day and 92 kl/day respectively (15.1 mmscfd and 580 bcpd). Yolla-1 was
suspended for possible future re-entry.

A 3D seismic survey was acquired over the Yolla Field in mid 1994 with the
aim of enabling accurate depth mapping for the purpose of reserves
estimation and appraisal/development planning. These data were
subsequently reprocessed in early 2000. Updated depth maps were
produced in December 2000 and January 2001 and form the basis for the
latest field review and basis for the development plan issued in September
2002.

The Yolla-2 appraisal well was drilled in April and May 1998. The well was
drilled 2.35km SSE of Yolla-1, and approximately 45m down-dip at the
intra-EVCM reservoir level. The well demonstrated good correlation to the
sands intersected in Yolla-1, although many were intersected below the
gas-water contact due to the low structural location of the well. Pressure
data allowed confident interpretation of GWC levels in the different Intra-
EVCM units. Yolla-2 was plugged and abandoned.

Regional Geology

5.2.1 Structure

The Bass Basin is located offshore in south-eastern Australia between
Victoria and Tasmania. It is one of a series of sedimentary basins that were
formed in response to rifting during the Late Jurassic to Early Cretaceous
between Australia and Antarctica (Williamson et al, 1987). The Bass Basin
covers approximately 65,000 km2 and water depths range from 30 to 90 m.

The Bass Basin is a failed intra-cratonic rift basin with structural features
which highlight three separate phases of evolution: 1) initial northeast-
southwest extension during the early Cretaceous, 2) Late Cretaceous to
Pliocene thermal subsidence and 3) Miocene compression. The rifting
created a series of northwest-southeast oriented grabens offset by
associated east-west wrench movement. The Pelican, Yolla and Cormorant
Troughs comprise the major depocentres in the Bass Basin (Fig. 3). The
Yolla Field is located on the flank of the Yolla and Cormorant Troughs.
These depocentres are fault-bounded half-grabens that progressively
developed via growth faulting during the active rifting and thermal
subsidence phases of basin evolution. The dominant structural trend in the
basin is northwest-southeast, highlighted by the orientation of the major
faults and troughs.
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5.2.2 Stratigraphy

The stratigraphic succession in the Bass Basin comprises sediments ranging
in age from Early Cretaceous to Recent (Figure 2)

The Early Cretaceous Otway Group rests unconformably on pre-rift
Palaeozoic black shales and quartzites and consists of clastic,
volcaniclastic, fluvial and deltaic sediments ranging from coarse-grained
sandstone to shale and coal. The Otway Group was deposited as a very
thick sequence of sediments (C.australiensis to C.paradoxus) that have
been intersected in the Bass Basin at only one locale, Durroon-1, in the
extreme southeast.

Localised uplift and erosion then occurred on the basin margins as the
initial rifting phase subsided (Middle Cretaceous). The Otway Drift phase
then began along the southern margin of Australia, which was largely
contemporaneous with the start of the Tasman Rifting event on the eastern
edge of the southern margin. This recommenced rifting in the Bass Basin,
which resulted in deposition of the prospective Early Cretaceous to Late
Eocene Eastern View Coal Measures (EVCM) which comprise a thick
succession of sandstone, siltstone, shale and coal, deposited primarily
within fluvial, deltaic and lacustrine depositional environments. Seismic
data suggests that the EVCM is over 4000m thick in the Troughs. The EVCM
thins markedly towards the basin margins and exhibits both onlap onto
basement and erosional truncation. In a broad sense, the EVCM can be
divided into three sequences separated by erosional unconformities. The
middle sequence was penetrated in Bass-1 and Yolla-1 and -2 and contains
the major gas accumulations in the Yolla Field. This sequence is bounded at
the base by the N. senectus unconformity and at the top by the upper M.
diversus unconformity.

The Lower Eastern View Coal Measures (EVCM) depositional sequence was
deposited from Cenomanian to Santonian times (A.distocrinatus to
N.senectus). These units have only been intersected in Durroon-1 in the
southeast of the Bass Basin and are equivalent to the Golden Beach Group
in the Gippsland Basin.

An angular unconformity is identified over localised highs on the basin
margins at the top of the N.senectus zone. The boundary is marked in
places by significant extrusive volcanism, similar to that observed in the
Gippsland Basin. This event signals the termination of Tasman rifting, which
was followed by sea floor spreading in conjunction with the already active
drift in the Otway region. During this time, thermal subsidence dominated
throughout the basin and thick, ubiquitous deposition of the Late
Cretaceous to Paleocene Lower EVCM occurred (T.lillei to Lower M.diversus
/ P.asperopolus).

The Late Cretaceous sediments are restricted mainly to the basin
depocentres and axial reaches where accommodation space was sufficient
for deposition and subsequent preservation. The section is missing on the
basin margins due to sediment bypass. The Paleocene section is extensive
throughout with the greatest thickness of sediments in the basin
depocentres and significant thinning towards the basin flanks, as a result of
both condensing of the section and basement onlap.

The Late Cretaceous/Paleocene Lower EVCM has been intersected in
numerous wells in the basin, identifying it as a continuos sequence of late
low stand sediments grading through a transgressive systems tract and
finally capped by high stand sediments. Environments are gradational both
laterally and temporally from alluvial through fluvio-deltaic and nearshore
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to deeper restricted lacustrine. Primary sediment input to the basin was
from the southeast with minor localised input also deposited transversely
from the flanks of the troughs. Extensive coal measures dominate the
sedimentary sequence in the southeast of the basin (Pelican Trough) with
increasingly thicker homogeneous shale units occurring through the Yolla
and Cormorant Troughs.

The top of the Lower EVCM is identified by localised uplift and inversion of
the pre-existing sedimentary sequence, caused by mild regional
compression. The effects of this uplift are variable with the degree of
erosion extending from the Mid M.diversus through to the P.asperopolus in
places.

The Eocene upper EVCM (Mid M.diversus / P.asperopolus to Mid N.asperus)
was then deposited under a regime of slower subsidence, resulting in more
widespread, highly variable facies development. Fluctuating conditions of
alluvial, fluvio-deltaic and shallow marine processes resulted with more
extensive deposition of coal measure sediments. A regional marine
transgression then occurred, resulting in the basin-wide deposition of the
Demons Bluff, the base of which is marked by a locally very thick
transgressive sand.

Conformably overlying the EVCM is the Late Eocene Demon’s BIluff
Formation. Lithologically this unit consists of a basal sequence of fine-
grained carbonaceous shale and siltstone deposited in an open marine
environment. The unit has an average thickness over the basin of
approximately 120 m, but thins toward the basin margins. The Demon’s
Bluff Formation provides a regional top seal to hydrocarbons reservoired in
the top-most sandstone units of the EVCM as demonstrated in Yolla-1.

The Demon’s Bluff Formation is overlain by the Late Eocene to Pliocene age
Torquay Group which broadly consists of a basal sequence of marls and
calcareous shales which grade upwards into a succession of bioclastic
limestones. The Torquay Group signifies continual deposition under
pervasive marine conditions. The Torquay Group is punctuated in places by
episodes of minor uplift and/or erosion accompanied by varying effects of
volcanism. Large-scale extrusives (volcanoes) are observable on the seismic
data with extensive sill and dyke networks also resulting from these events
(Yolla-1, Cormorant-1 and Aroo-1).

5.3 Contributions to Geological Concepts and Conclusions
Two new potential reservoirs were discovered whilst drilling this well.

e A sandstone within the Angahook Formation at 1315 - 1324mRT, which was
only logged with LWD GR-RES. The mud gas response suggests either tight
oil sands or residual oil saturation.

e An oil bearing sandstone in the Intra-EVCM at 2603mRT (called the 2458
sand) was penetrated at the base of the 12 %2” hole section and logged in
the TD suite. Rotary sidewall cores, MDT pressures and samples and a full
wireline log suite were acquired in this interval. Geochemical analysis of
the oil indicates this oil is very similar to the oil previously discovered at
the top of the EVCM (within the TEV4 sand) and is probably from the same
source rock. This discovery opens up a new oil play within the intra-EVCM
which previously had been primarily targeted for gas.
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The 2718 sand had previously been interpreted as gas-bearing from the limited
data available from Yolla 1. The shows while drilling, MWD and wireline logs
and MDT results in Yolla 4 all confirm the 2718 sand is water-wet.

All the 3 main reservoir zones within the intra-EVCM, namely the 2755, 2809
and 2973 sands, were encountered as predicted and are gas-bearing.

Prior to drilling the 2755 and 2809 sands were interpreted as sharing a common
GWC, however the MDT data from Yolla 4 have proven that these sands have
GWC’s at different depths. The change in interpreted hydrocarbon-water
contact depths from pre-drill to post-drill Yolla 4 are shown in table 5 below.

Depth TEV4 sand OWC | 2458 2718 sand GWC | 2755 sand GWC | 2809 sand GWC | 2973 sand GWC
units sand
owcC
Pre- Post Post Pre- Post Pre- Post Pre- Post Pre- Post
drill drill drill* drill drill drill drill drill drill drill drill
mTVDSS | 1831.5 | 1831.5 2727.0 | Water | 2834.0 | 2834.0 | 2834.0 | 2827.5 | 2997.0 | 2999.0
MmMDRT 2609.5
to Water | 2964.0 | 3010.5 | 2964.0 | 3003.7 | 3144.0 | 3170.3
2614.5

* not predicted pre-drill
Table 5: Yolla 4 Hydrocarbon-Water contacts, pre- vs post-drill

The MDT data from Yolla 3 (a development well drilled immediately
following Yolla 4) indicate that two separate gas columns exist within the
2973 zone (Upper and Lower sands). The Yolla 4 data appears to fit in with
the upper sand.
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ORIGIN ENERGY RESOURCES LIMITED 2
YOLLA-4 PETROPHYSICAL REVIEW, TR/L1, BASS BASIN

EXECUTIVE SUMMARY

Yolla-4 was drilled as the 3" well on the Yolla Field after the Yolla-1 exploration well in 1985
and the Yolla-2 appraisal well in 1999. The well was drilled as a gas producer from the Intra-
Eastern View Coal Measures (EVCM) 2718, 2755, 2809 and 2973 Sandstones (named after their

MD penetrations in Yolla-1), which were discovered by Yolla-1 and confirmed by Yolla-2.

Two further potential reservoirs were discovered whilst drilling this well. An Angahook
sandstone at 1315 - 1324 mRT, which was only logged with LWD GR-RES. The mud gas
response suggests either tight oil sands or residual oil saturation. An oil bearing sandstone in
the Intra-EVCM at 2603 mRT (called the 2458 Sst) was penetrated at the base of the 12 ¥~
hole section and logged in the TD suite. Rotary sidewall cores, MDT pressures and samples

and a full wireline log suite were acquired in this interval.

Full diameter cores were acquired through the entire section of the 2755 and 2809 Sst and

have been analysed with to determine RCA and SCAL properties.
The results of the petrophysical interpretation are presented in Table 1.

e The 2718 Sst (2864 - 2871 mRT) is good quality sandstone, but water bearing at Yolla-
4. A minor sandstone at 2882 mRT is gas bearing and was proved by MDT testing to be
potentially productive.

e The 2755 Sst (2903 - 2912 mRT) was cored throughout. The interval has a shaly
sandstone down to 2907 mRT and is then clean at the base. MDT and log analysis

indicates that the interval is gas saturated and productive.

e The 2809 Sst (2962 - 2985 mRT) was also cored throughout. The interval is a very

clean sandstone with good reservoir properties.

e The 2973 Sst (3149 - 3165 mRT) has two reservoir intervals divided by a shaly non-net

interval. The clean sandstones at top and base are productive intervals.

Composite plots of the well in the study interval at scales 1:200 and 1:500 are presented as

Enclosures 1 &2 respectively.
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Table 1: Net Sand and Net Pay Summary for Yolla-4

Gross Interval Net Sand Net Pay
Reservoir Top Base Thickness Thickness NTG Porosity Permeability’ | Thickness NTG Porosity Permeability® Sw
Zone mRT mRT mMD mMD Fraction Fraction mD mMD Fraction Fraction mD Fraction

2458 Sst  2603.8  2619.5 15.7 6.2 0.395 0.184 42.3 2.5 0.159 0.217 116 0.476
2718 Sst  2864.8  2871.4 6.6 4.2 0.636 0.184 254 0 0.000 - - -

2882.5  2887.1 4.6 2.1 0.457 0.195 13.6 2.1 0.457 0.195 13.6 0.447
2755 Sst  2902.7  2912.1 9.4 7.7 0.819 0.174 61.7 7.6 0.809 0.175 64.1 0.168
2809 Sst  2962.6  2984.8 22.2 21.5 0.968 0.173 150 21.3 0.959 0.174 156 0.209
2844 Sst  3005.0  3014.9 9.9 5.5 0.556 0.163 28.9 1.3 0.131 0.199 550 0.548
2952 Sst 3118.2  3130.1 11.9 2.0 0.168 0.150 0.86 1.5 0.126 0.165 0.97 0.420
2973 Sst  3149.4  3165.4 16.0 13.0 0.813 0.147 38.2 9.8 0.613 0.165 94.4 0.235

2718 Sst to 2973 Sst Inclusive

Gas zone 2882.5 3165.4 80.6 56.0 0.695 0.167 97.4 43.6 0.542 0.173 126 0.239
All reservoirs 96.3 62.2 0.646 0.169 91.9 46.1 0.480 0.167 125 0.244

Net Sand Parameters

Net Pay (Net Sand + ...)

Reservoir Zone

Shale Volume

Porosity

Permeability

Water Saturation

2458 Sst

< 40%

Not directly applied

> 1 mD (oil zone)

< 60%

2718 - 2973 Sst

< 40%

Not directly applied

> 0.1 mD(water zone)

< 60%

1 .
Geometric average
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BOREHOLE DATA

Hole / Casing Diameters

Borehole Casing OD
Inches mm Section TD Inches mm Casing Shoe
(mDDRT) (MDDRT)
Casing driven into sea-bed 20 508 220
16 406 900 133/ 340 885
12 Y 311 2614 95/, 244 2586
8 216 3235 168 mm (6.625) liner run post logging to 3233 mRT

Section TD for the 311 mm (12 %) hole was called within an oil bearing sandstone. To allow
wireline logs to be acquired over this interval, the casing was set and cemented above the
sandstone. Wireline logs, acquired to the 244 mm (9 °/g”) casing shoe in the TD logging

programme, provided good coverage of this potential reservoir interval.
Hole Deviation

The Yolla-4 well was drilled as a vertical hole to 1200 mRT and then deviated at an azimuth

of 200° and an inclination of approximately 24° to the 2718 Sst.  Final well inclination was 7°

at 3235 mRT.

The well was referenced on Kelly Bushing (KB), which was 43 metres above mean sea level.

Water depth was 81 metres.
The hole plan and cross-section are given in Figure 1 and Figure 2.
Drilling Mud Properties

The following mud properties were read off the Schlumberger composite plot for Run 1 /7 2 of

the TD logging suite.

Rm Rmf Rmc

Q.m)
0.197

(Deg C)
21.7

(Q.m)
0.181

(Deg C)
20.6

(Q.m)
0.215

(Deg C)
18.8
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Borehole Temperatures

Bottom hole temperature (BHT) was measured in each of the logging runs. The temperature
range was from 126°C in Run 1 / 2 to 149.5°C (corrected to logging TD) in Run 1 / 6. The
Horner plot suggests a corrected BHT of 162.9°C, equivalent to a temperature gradient of

49.1°Ckm™, assuming a sea bed temperature of 10°C (Figure 3).

The temperature from Run 1 / 2 PEX-CMR-HRLA-GR (126°C at 3235.5 mRT) was used in the

petrophysical analysis.
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Figure 1: Plan View of the Yolla-4 Well Deviation
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Figure 2: Cross-section View of the Yolla-4 Well
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Figure 3: Horner temperature Plot for the TD Logging Suite at Yolla-4

origin

HORNER TEMPERATURE PLOT
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DATA AVAILABILITY
Logging While Drilling (LWD) Data

LWD GR and resistivity were acquired by Sperry Sun from the 340 mm (13 */”) casing shoe at
885 mRT to final TD at 3235 mRT.

The 311 mm (12 Y4) section was drilled in one bit run. LWD logging comprised the dual
gamma ray (DGR) and four-phase Electromagnetic Resistivity (EWR-P4) tool. This yielded the
Smoothed Gamma ray log (SGRC) and the micro, shallow, medium and deep resistivity curves
(SEXP, SESP, SEMP and SEDP respectively). At the end of the section, the potential reservoir
section between 1310 - 1340 mRT was relogged with the gamma ray and SEXP / SEDP curves

to obtain an invasion profile.

The 216 mm (8 %2”’) section was drilled in 3 bit runs, due to core being taken in the reservoirs.
The section was logged throughout with the DGR - EWR-P4 tools. The cored sections were

wiped with the tools when drilling recommenced after coring.

Wireline Log Data

Wireline data was acquired by Schlumberger over the section from the 244 mm (9 °/5”) casing
to TD (Table 2).

In the first wireline logging run (Run 1 / 1 : PEX-CMR-HRLA), the tools would not pass below
2776 mRT and so only the section between 2776 mRT and the casing shoe at 2590 mRT was
logged. Schlumberger could not follow their normal depth correction procedure and the

depths were tied to the LWD data and do not conform to the final depth datum for the well.

After reconfiguring the tool string, the PEX-CMR-HRLA was rerun (Run 1 / 2) over the interval
between TD and the 244 mm (9 5/8) casing shoe. Upon reaching TD, the CMR failed to
calibrate and would have had to be taken up hole for recalibration. If this had been done,
the bottom hole temperature (BHT) would have exceeded the working limit for the PEX.

Consequently, no CMR data was acquired in this run.

HNGS-DSI-ECS-FMI was acquired in Run 1 / 3 between TD and the 244 mm (9 5/8”) casing shoe
without any significant problems. Sonic and gamma ray logs were acquired through casing
from the 244 mm (9 5/8”") casing shoe to 116 mRT.
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VSP data was acquired in Run 1 / 4 from 3225 mRT to 1205 mRT at 20 metre intervals.
Between 1200 - 770 mRT, VSP data was acquired, but could not be used for time-depth

processing as the formation first arrivals could not be distinguished from casing ringing.

Run 1 / 5 was planned to acquire MDT pressures and fluid samples from the reservoirs. Due to
it’s failure earlier in the logging programme, the CMR was also included in this run. CMR data
was acquired without problems from 2576 - 3231 mRT. The MDT was used to acquire 52
pre-test pressure points and four 450 cc samples. One further sample was attempted, but the
chamber failed to open. The samples were taken in a sandstone (at 3006 mRT) immediately
beneath the 2809 Sst, the 2718 Sst water zone and in the 2458 Sst (2 samples).

Twenty-five MSCT plugs were planned to be acquired in Run 1 / 6. After failing with 3 cores
in the 2973 Sst, the tool was pulled back to casing and recalibrated. Twenty further cores

were cut, but only eight were accepted, six in the 2458 Sst and two in the 2973 Sst.
Core Data
Two 27 metre cores were acquired in Yolla-4.

Core #1 was taken in the 2755 Sst between 2892 - 2919.5 mDDRT with 100% recovery.
Comparison of the core GR to wireline logs suggests that the core depths were 5.9 metres

high of the wireline depth datum for the well.
e 259 probe permeability measurements were acquired

e 86 plugs were cut. 61 were used to measure horizontal permeability, 21 were used for

vertical permeability. 4 were unusable.

e 21 overburden porosities and permeabilities were measured using an overburden

pressure of 5000 psi.
e SCAL was calculated on 5 plugs with varying porosity and permeability

Core #2 was taken in the 2809 Sst between 2958 - 2985 mDDRT with 100% recovery.
Comparison of the core GR to wireline logs suggests that the core depths were 4.2 metres

high of the wireline depth datum for the well.

o 252 probe permeability measurements were acquired



ORIGIN ENERGY RESOURCES LIMITED 9
YOLLA-4 PETROPHYSICAL REVIEW, TR/L1, BASS BASIN

e 117 plugs were cut. 91 were used to measure horizontal permeability, 26 were used

for vertical permeability.

e 31 overburden porosities and permeabilities were measured using an overburden

pressure of 5000 psi.
e SCAL was calculated on 5 plugs with varying porosity and permeability

Core plugs were planned to be sampled regularly every 0.30 metres to attempt to avoid
biasing the data distribution. The core quality (fracturing etc) influenced the plugs taken.
The spacing of the horizontal core plugs (Figure 4) illustrates that the data has been sampled
in a relatively unbiased manner. Core #1 was shalier, and regular core plugs were harder to

obtain. The lower, shaly section of core #1 was not sampled.

Overburden (OB) porosity and permeability were plotted from the two cores (Figure 5). This
suggests that the compaction correction is very similar for both cores. The following
equations were used to correct the ambient properties to down hole properties for cores #1
and #2. One apparently spurious point (ambient permeability = 2121 mD, OB permeability =

1369 mD) was removed from the core #2 distribution
OB Porosity = Ambient Porosity * 0.935
OB Permeability = Ambient Permeability * 0.833

Archie ‘m’ for Core #1 and #2 is calculated from the SCAL data to be 1.777 (average of 10
points) with no appreciable difference between the data from the two cores. The equivalent

shaly sand ‘m*’ is 1.785.

The Cation Exchange Capacity (CEC) was calculated from the same 10 cores. In Core #1 (2755
Sst), the average CEC (uncrushed) is 0.10 meq/100g, which translates to a Clay Qv of 0.01
meg/cm®.  In Core #2 (2809 Sst), the average CEC (uncrushed) is 0.18 meq/100g, which

translates to a Clay Qv of 0.02 meg/cm?®.

Ambient porosity and permeability were measured on 6 rotary sidewall core plugs from the
2458 Sst.
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Petrology / Shows

Indications of lithology are available from the drill cuttings descriptions generated by the well
site geologists on the rig. More detailed descriptions are also available from the petrology

carried out on the cores by Julian Baker (Reference 1).

2458 Sst (2603.8 - 2619.6 mRT)

The Well Site Geologist (WSG) described the interval as sandstone and siltstones. The
sandstones are predominantly medium sandstone with 20% fine sandstone and 20% clay. The
sands are moderately sorted with sub-angular grains. There is a weak calcareous cement.
The siltstones are 80% silt, 10% clay and 10% very fine sand with a trace of carbonaceous

material and trace calcareous cement.

Shows during drilling consisted of heightened gas readings and 70% bright, light green
fluorescence, with no direct cut and a very slow bright, light green bleeding crush cut with a

patchy residue ring.

2718 Sst (2859.4 - 2872.4 mRT)

The WSG described the interval as 30% sandstone and 70% siltstone. The sandstones were 50%
fine, 30% very fine with 10% silt and 10% clay, moderately sorted, sub-angular with a weak
siliceous cement. The siltstone was 75% silt, 20% clay and 5% very fine sand and had a trace

micro-mica and trace fine pyrite.

There was a trace of dim yellow fluorescence with a trace to very slow direct crush cut and a

dim cream broken film residual ring from the sandstone.

2755 Sst (2895.3 - 2913.0 mRT)

The WSG described the sandstones as predominantly fine to very fine sandstone with some

coarse intervals and weak argillaceous cement and good inter-granular porosity.

Petrologic analysis was conducted on samples from 2899.2 (S#21) and 2904.2 (S#40) mRT
(core depths). S#21 is a well sorted, very fine grained sandstone that includes sporadic thin
horizontal laminae, defined by concentrations of microcrystalline / finely crystalline siderite
patches, heavy minerals and relatively fine grain size. S#40 is a moderately well sorted

medium grained massive sandstone.
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Good drilling gas shows were recorded. Fluorescence varied between 5 - 90%, increasing
towards the base of the sandstone. The fluorescence was described as dull to moderately

bright green, very slow to no direct cut, dull to bright cream broken film residue ring.

2809 Sst (2958.7 - 2984.9 mRT)

From the core chips, the WSG described the interval as a medium to coarse sandstone with a

moderately strong siliceous cement and occasional carbonaceous grains.

Petrologic analysis was conducted on samples from 2963.9 (S#85) and 2981.4 (S#143) mRT
(core depths). S#85 was a massive, clean, well compacted, moderately sorted coarse grained
sandstone (quartz arenite) with common authigenic kaolin patches. S#143 is a well sorted,
fine grained sandstone that includes sporadic, thin, slightly styolitic laminae that are defined
by concentrations of micro-crystalline / finely crystalline siderite patches and fine organic

fragments. Kaolinitic matrix is abundant throughout the sample.

Good drilling gas shows were recorded. Shows observed consisted of a trace to no
fluorescence. Where present, the fluorescence was patchy, dull green with no direct cut and

a very slow to trace crush cut. There was a dull white cream ring of residue.

2973 Sst (3145.0 - 3165.2 mRT)

The WSG described this interval as a 40% medium sandstone, 30 % fine sandstone, 20% very
fine sandstone and 10% clay. The interval is moderately sorted, with sub-angular grains and a

weak argillaceous cement.

There were good gas shows with no associated fluorescence between 3139 - 3151 mRT and
between 3160 - 3164 mRT.
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Table 2: Wireline Logging Runs Conducted in Yolla-4

Suite/Run Tool String Interval (mRT) Terr':/lpaexr;teij crc;r((j;gg 0)
1/1 PEX - HRLA - CMR 2586 - 2776 111
1/2 PEX - HRLA - CMR 2590 - 3235.5 126
/3 HNGS - DSI - ECS - FMI 2581 - 3235.5 133
DSI - GR 116 - 2617
1/4 VSP 770 - 3525 136
1/5 MDT - GR - CMR 2604 - 3174.7 146
1/6 MSCT 2604 - 3159 146
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Figure 4: Core Plug Spacing In Yolla-4 Cores #1 and #2
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Figure 5: Overburden Porosity vs Ambient Porosity From Yolla-4 Cores #1 and #2
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Figure 6: Overburden Permeability vs Ambient Permeability From Yolla-4 Cores #1 and #2
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Note : one apparently spurious point from core #2 (Ambient permeability = 2121 mD, OB permeability = 1369 mD)
was removed from the data set prior to calculating the trend line.
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LOG ANALYSIS METHODOLOGY

The parameters for the different intervals in the well are given in Appendix A.

Shale Determination
Shale Volume

Shale volume (VSHGR) was determined from the CGR curve (spectral GR minus the effect of
Uranium) and a linear interpolation between GRciean and GRspae- GReiean @and GRspae were
chosen as the mode of the HCGR distribution through the 2809 Sst (13 API) and the peak of
the shale distribution (83 API) in the CGR distribution through the entire study interval (Figure
7).

Shale volume from neutron-density (VSHND) was also calculated. The agreement between

VSHND and VSHGR was excellent in most areas.
The minimum of VSHGR and VSHND was taken to be the true shale volume.
Porosity

Porosity was determined from a combination of the CMR, density and neutron logs. An
excellent agreement was obtained between the different tools for measuring porosity (sonic,

CMR, density and neutron).

Density porosity was used in the determination of permeability (which was used to derive net

sand thickness) and for the average net sand porosity.

Density

The density log was used with the core data in the 2755 and 2809 Sst to generate a core /

wireline correlation.

The average grain density from core analysis in the 2809 Sst is 2.663 gcm™.  Cross-plotting
core porosity and the density log and using the core derived grain density as a fixed point at
porosity = 0%, yields a value for the fluid density to honour average core porosity (Figure 8).
The required fluid density for the 2809 Sst is 0.629 gcm™.
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There is more variation in facies in the 2755 Sst. For the purposes of the core to log
correlation, the core can be divided into three intervals (Figure 9). The fluid density is the
density required to correlate the core porosity and density logs and not necessarily the actual

pore fluid density.

Top (MRT) Base (MRT) Grain Density (gcm™) Fluid Density (gcm™)
2900.0 2907.7 2.694 1.023
2907.7 2912.0 2.686 0.421
2912.0 2926.0 2.715 1.404

The ECS tool yields a matrix density curve (RHGE) that gives similar grain density averages
across the cored interval to the core data. This was used as the matrix density throughout

the interpreted interval.

The fluid density for the gas bearing 2809 Sst (0.605 gcm™) was also used in the 2973 Sst

porosity determination.

Neutron Density

Neutron-density porosity was determined using the ECS matrix density curve and the
parameters given in Appendix A. Prior to determining the porosity, the neutron log was

converted to a sandstone matrix and shale corrected.

CMR

CMR porosity (TCMR) is the most accurately determined porosity in formations where the
hydrogen index (HI) of the pore fluid can be assumed to be 1.0 (i.e. water or oil bearing
formations). In gas bearing formations, the CMR under-reads the effective porosity by the
ratio of the HI of the gas to that of water. The bound fluid volume is assumed to be water

bearing, even in a gas zone, and is read correctly.

CO, in the formation has no hydrogen and will, therefore, not be read as porosity by CMR.
The oxygen present will also increase the relaxation time of the hydrogen proton, making the

pores appear smaller than they actually are.

Due to the factors above, the CMR was not directly used in the porosity analysis for this well.
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Water Saturation
Formation Water Resistivity

Two MDT water samples were taken in Yolla-4 in the 2718 Sst and the 2458 Sst. Both of these

are either mud filtrate or heavily contaminated with filtrate.

Three samples (all completion brine) were taken during the production test on the 2973 Sst.
A further four samples were taken from the 2755 Sst production test and three from the 2809
Sst. These were all very fresh water and were attributed to water of condensation from the
gas stream. Hence, none of the samples gathered in Yolla-4 are considered representative of

the formation water.

Water resistivity was determined for the reservoirs either from Pickett Plots in Yolla-4 (basal
section of the 2458 Sst (Figure 10) and the 2718 Sst (Figure 11)). Formation water resistivity
for the other reservoirs was estimated from Yolla-2 as the sands are below the GWC there.
Estimation of formation water resistivity for the 2755 Sst is more difficult as the reservoir is

gas bearing at Yolla-2. The values used in the interpretation are given below.

dlell R | sandstone | Conditions Conditions | Sty Quality
in (ohm.m) (°C) (ohm.m at 25°C)

Yolla-4 2458 Sst 0.17 102.3 0.453 12,340 Good (Figure 10)
Yolla-4 2718 Sst 0.24 112.1 0.689 7,870 Good (Figure 11)
Yolla-2 2755 Sst As for the 2809 Sst
Yolla-2 2809 Sst 0.17 106.5 0.468 11,910 Good
Yolla-2 2952 Sst 0.14 111.6 0.401 14,082 Reasonable
Yolla-2 2973 Sst 0.25 112.5 0.720 7,510 Good

Water Saturation Determination

Water saturation was calculated using the Archie and Waxman Smits equations. Since the
CEC is very low (0.10 meq/100g and 0.18 meq/100g for cores #1 and #2 respectively), the

equations yield a very similar answer.
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Permeability

The overburden corrected porosity / permeability transform, from the Yolla-4 cores in the
2755 and 2809 Sst shows a fairly reliable trend of increasing permeability with porosity
(Figure 12).

A log of permeability data was created using
P1=0.0193 * e (PHI_D*100*0.5168)
Permeability = P1 - P1*(VSH*0.064)

Permeability in the shales was set to the CMR permeability KTIM.

Net Sand and Net Pay Cut-offs

The ratio of RT_HRLA to RXO gives an indication of the potential for moving fluid through the
formation. When this is cross-plotted against the permeability, an estimate of the potential
minimum permeability for fluid to flow can be made. For the cored zones, there are
indications of fluid movement at about 0.1 mD (Figure 13 and Figure 14). Hence, the net
sand cut-off for permeability was set to be 0.1 mD in gas zones. This is probably too low to
flow fluids. The net sand permeability in oil zones was, therefore, set to 1 mD. Net sand /

net pay was calculated from the porosity derived permeability curve (POPE).

No direct porosity cut-off is applied to the net sand / net pay determination as net sand is
defined by permeability. The porosity / permeability relationship used, with an OB
permeability cut-off of 1mD, implies an OB porosity cut-off of approximately 8% in the main

reservoir sandstones.
Net sand was assumed to have a shale volume of less than 40%.

Coal and volcanic filters, generated by manual inspection of the wireline logs, were applied

to ensure that no none clastic intervals were included in the net sand interval.

Net pay was determined to be present where net sand is determined and water saturation is
less than 60%.
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Figure 7: Histogram of CGR from the 2809 Sst

Well Name: Yolla4
Depth: 2962.6 to 2984.8 by 0.10 meters (Zone 5 - 2809 Sst)
Constraints: None

Total values: 223 Skewness: 1.919 Arith. mean: 22.55
Within range: 223 Variance: 320.02 Median: 15.57 -
Geom. mean: 18.11 Kurtosis: 2.984 Mode: 13.000 T
Standard deviation: 17.889 Min. of data: 7.542 Max. of data: 89.29
| I - | il |\ L ‘ | I | | I ‘ ] | ‘ ] | ‘ ] | | N | ‘ | | | I - | L1l | 100
i | L
i 1| L
i | L
e i
4 | L
i | L
i | L
i | L =
=l [ g
i /@ L %
4 o o=
i | L $
I H
i | L §
i 2 L L
] | [
i | L
|
4 ] | L
i ’5 | N N . . L
B | % . e L
: | beof | [ o 0 n
L T T T L ‘ L ‘ L | L ‘ LI | LI T T 17T T T 1T
HCGR (AR

Sand line
13 API

Well Name: Yolla4
Depth: 2550.0 to 3242.5 by 0.10 meters
Constraints: COAL (-0.10-0.10) VOLCANIC (-0.10-0.10)

Total values: 5279 Skewness: -1.049 Arith. mean: 70.45
Within range: 5279 Variance: 468.17 Median: 76.93 -
Geom. mean: 65.17 Kurtosis: 0.4488 Mode:85.000 T
Standard deviation: 21.637 Min. of data: 7.542 Max. of data: 114.8
IIII|\III|IIII|I\II|IIII|\III|II\I‘IIIIlIII\l\IIIlIIIIIIIIWﬂ
; o

i
|
N
| e
i
|
|
|
|
|
|
|
|

-
I Y N N T N N Y O

[l

IISLI‘Ildllllllﬁi‘lllﬂLll‘l? 8l E] IIIJﬂIIIIIﬂIIIIﬂﬂ

HEGR [BAFI)

Shale line
83 API

Cumulative Frequency %



ORIGIN ENERGY RESOURCES LIMITED 20
YOLLA-4 PETROPHYSICAL REVIEW, TR/L1, BASS BASIN

Figure 8: Core Porosity / Density Log Correlation for the 2809 Sst
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Figure 9: Core Porosity / Density Log Correlation for the 2755 Sst
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Figure 10: Pickett Plot for the 2458 Sst in Yolla-4
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Figure 12: Overburden Corrected Porosity / Permeability Trend for Yolla-4 Cores #1 & #2

10000
o
© o
oo O
1000 o T&a;ﬁ—
> ao DD@ |:||:“:' ]
Dtahﬁ g
o o = i} o >
100.0 4 g o8 ga o
o = &
=) o ge O
= ¢ TD—&
g FoS o
< 10.0 o o R—
c =] o <
7] O
° > o <o <O
o

5 1.00 ~5>—3 <i T
o D 5 0 o m o og 15 20 25
o og

01048 o ac , M

o ) o
— 8
o
0.01 < o Core #1 (2755 Sst) =
@ Core #2 (2809 Sst)
0.00 |
Overburden Porosity (%)
Figure 13: Ratio of Rt to Rxo Plotted against Permeability in the 2809 Sst
Well Name: Yolla4

Depth: 2962.6 to 3000.0 by 0.10 meters

Constraints: COAL (-0.10-0.10) VOLCANIC (-0.10-0.10)

281 out of 375 points plotted.

1 1 8 15 14 4 3
1001 1 I £ & 1

* NIREE <
re | I Le ot ‘o., o e 4 1
e 4 e $8 ¥ 1
R ! f M
1 Y LY
& &
¥ .
+*
4
+
= *le
|
2 HE *
& g |
=3 &
w [+ ]
L 3
b+ | ¢ [(4H K
1
-
Ld
o4
004 0. 1 10 100 1000

POPE

10000



ORIGIN ENERGY RESOURCES LIMITED
YOLLA-4 PETROPHYSICAL REVIEW, TR/L1, BASS BASIN

Figure 14: Ratio of Rt to Rxo Plotted against Permeability in the 2755 Sst

Well Name: Yolla-4

Depth: 2901.0 to 2921.0 by 0.10 meters
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INTERPRETATION RESULTS
Angahook Sandstone (1315 - 1324 mRT)

A high gas response and increased resistivity was observed whilst drilling (Figure 15) across a
sandstone at approximately 1320 mRT in the Angahook Formation. No porosity logs were

acquired across the interval and the interval was not DST or wireline tested.

The ROP and gas profile suggest that the top of the sandstone is at 1315 mRT. This
corresponds with a high GR peak on the LWD logs (which have been assumed to be on depth
with the mud log). Although there is no mention of these in the lithology reports, the GR
must, therefore, be reading radioactive minerals in the sandstone. The base of the ROP
anomaly corresponds with the base of the sandstone on the gamma ray and the base of the

high log resistivity. The base of the gas anomaly is approximately one metre higher.

Analysis of the mud log gas (Figure 15) suggests that the formation fluid is oil, but is either
residual or in tight sandstones. The mud gas response in the cleaner sandstone (1320 - 1324

mMRT) suggests a slightly higher, but still negligible, mobility.

This low mobility is supported by the LWD resistivity, which shows a slight invasion profile
across the cleaner sandstone (1320 - 1324 mRT), but little invasion across the high GR
sandstone (1315 - 1320 mRT). The MAD (measured after drilling) logs show a similar profile,
suggesting that invasion has not significantly advanced during the drilling of the rest of the

hole section.

From the somewhat limited data acquired, this interval is interpreted to be either a tight

sandstone or a sandstone containing residual oil.

2458 Sst (2603 - 2619 mRT)

The 2458 Sst was drilled in the 311 mm (12 %) hole section at about the depth of the
planned casing shoe. Hence, the casing was set further up the hole and this potential

reservoir was logged in the TD suite.

Porosity and permeability were measured on 5 rotary sidewall core plugs (Figure 16). The
maximum measured ambient permeability was 54 mD. The plug porosities (at standard
conditions) vary between 15.1 - 20.2%, although the plug at 2609.5 mRT sampled two
lithologies (17.9% and 7.6%). There is no clearly definable porosity / permeability trend in
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this data set. The measured core porosity is poorly matched by the CMR or density derived

porosity.

Samples 16 and 17 were examined under thin section (Reference 2). Sample 16 exhibited a
38% siderite cement. Siderite, which has a very high PEF signature, should be apparent on
the PEF and density logs. Lack of a clear log signal suggests that the plug hit an isolated

siderite rich streak.

MDT pre-test pressures were measured between 2604.4 mRT and 2654.5 mRT (Figure 17).
The pressure gradient suggests a light oil column. Samples were taken at 2606.5 mRT,
2609.5 mRT (both oil) and 2614.5 mRT (water), suggesting an OWC between the deeper two
points. The sample at 2606.5 mRT was analysed and found to be 37.4° API oil with a Gas-Qil-
Ratio (GOR) of 860 scf/bbl and a density of 0.666 gcm-3 (at reservoir conditions). The pour
point of the fluid is approximately 40°C.

There are several inconsistencies in the MSCT and MDT data sets when compared to the log

interpretation presented here:

e The MDT recorded super-charged formation at 2612.0 - 2612.5 mRT where the CMR

porosity and permeability would suggest good reservoir

e The MSCT porosities are less than the CMR and density porosity across most of the

interval
e There is no clear trend between MSCT porosity and permeability

To determine net sand and net pay, the porosity determined using the CMR porosity (TCMR)
and permeability (KTIM), which were assumed to be the best approximation to reservoir
conditions. The water saturation was calculated from the Waxman Smits equation using a
CEC of 0.14 mequiv/100g (the average of the values measured from core deeper in the
EVCM).

Using the net sand criteria of shale volume < 40% and permeability > 1 mD, the interval is
interpreted from the wireline logs to have 6.3 mMD of net sand with an average porosity of

21.1% and geometric average (ga) permeability of 42 mD.

There is 2.5 mMD of net pay, defined as net sand with water saturation less than 60%, with an

average porosity of 21.4% and ga permeability of 116 mD.
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2718 Sst (2865 - 2871 mRT)

The 2718 Sst (Figure 19) is water-bearing throughout and has been used as one of the
calibration points for the water resistivity in the reservoirs. The formation water resistivity is
determined to be 0.240.m at 112°C (Figure 11) from the Pickett Plot.

Permeability was derived from the relationship generated from the relationship generated
from the core data from the 2755 and 2809 Sst.

Three MDT pre-tests were taken in the reservoir and indicated mobilities up to 60 mD/cp.

Using the net sand criteria of shale volume < 40% and permeability > 1 mD, the interval is
interpreted from the wireline logs to have 4.2 mMD of net sand with an average porosity of

17.7% and ga permeability of 254 mD. There is no net pay.

Five MDT pre-test pressures were also taken in two sandstones between 2882.5 - 2887.1 mRT
and indicated that the top sandstone was predominantly tight, but that the lower sandstone
(2885.8 - 2887.1 mRT) has mobilities up to 90 mD/cp. Log analysis indicates that the entire
interval is gas bearing. The permeability for this interval was generated by scaling the CMR
KTIM permeability to match the MDT mobility observations. Using the gas net sand and net
pay criteria, the interval has a net pay thickness of 2.1 mMD, with an average porosity of

19.5% and ga permeability of 13.6 mD. The average water saturation is 28%.

2755 Sst (2902 - 2912 mRT)

The entire 2755 Sst was cored , with 100% recovery. RCA and SCAL have been carried out on
the core and used to calibrate the porosity and permeability. The agreement between OB

corrected core porosity / permeability and the log derived values is excellent (Figure 20).

Four MDT pre-test pressures were recorded in the reservoir. These were interpreted by Mark
Mussared and indicated a gas gradient through the entire sandstone. They were also on the
same pressure gradient as the 2755 Sst at Yolla-2, suggesting communication within the field.
Using the water line pressure data from Yolla-2, the GWC in this reservoir is at approximately
2834 mTVDSS (Figure 21).

Using the net sand criteria of shale volume < 40% and permeability > 0.1 mD, the interval is
interpreted from the wireline logs to have 7.7 mMD of net sand with an average porosity of
17.4% and ga permeability of 61.7 mD. Virtually all the net sand also qualifies as net pay

with an average water saturation of 16.8%.
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2809 Sst (2962 - 2985 mRT)

The entire 2809 Sst was cored with 100% recovery. RCA and SCAL have been carried out on
the core and used to calibrate the porosity and permeability. The agreement between OB

corrected core porosity / permeability and the log derived values is excellent (Figure 22).

Seven MDT pre-test pressures were recorded in the reservoir. These were interpreted by
Mark Mussared and indicated a gas gradient through the entire sandstone. Using the water

line pressure data from Yolla-2, the GWC in this reservoir is at approximately 2827.5 mTVDSS.

Using the net sand criteria of shale volume < 40% and permeability > 0.1 mD, the interval is
interpreted from the wireline logs to have 21.5 mMD of net sand with an average porosity of

17.3% and ga permeability of 150 mD.

There is 21.3 mMD of net pay, defined as net sand with water saturation less than 60%, with
an average porosity of 17.4% and ga permeability of 156 mD.

2844 Sst (3005 - 3015 mRT)

The 2844 Sst is a coarsening upward sequence with the uppermost 3 metres being a clean gas
bearing sandstone (Figure 23). The resistivity profile suggests some invasion and,

consequently some mobile gas.

Three MDT pre-test pressures were taken in this interval between 3005.7 - 3007.7 mRT.
These varied between tight formation and a mobility of 348.1 mD/cp.

2952 Sst (3118 - 3130 mRT)

The 2952 Sst is a non-reservoir sequence in the field area and is characterised by high shale
volume (Figure 25). A 1.5 mMD thick clean sandstone at the top of the interval is gas

bearing. The resistivity profile suggests that little of the gas is moveable.

Two MDT pre-tests were taken in the clean sandstone and indicated a mobility of about 20
mD/cp.

2973 Sst (3149 - 3165 mRT)

The reservoir in the 2973 Sst is divided into two sections, between 3149 - 3157 mRT and
between 3163 - 3165 mRT, separated by a shaly non-net sequence.



ORIGIN ENERGY RESOURCES LIMITED 29
YOLLA-4 PETROPHYSICAL REVIEW, TR/L1, BASS BASIN

Two sidewall cores were taken in the shaly sequence (Reference 2). The deepest sample was
a well sorted, fine grained sandstone containing scattered, compacted, sideritised clay
grains. The sample at 3158 mRT was a bioturbated arenaceous mudstone in which a strongly

sideritised detrital clay matrix supports very fine to medium sand grains.

Ten MDT pre-test pressures were recorded in this reservoir. Analysis of this data by Mark
Mussared (Figure 24) and including the water gradient data from Yolla-2 suggests a gas-water-
contact (GWC) at approximately 2991 mTVDSS. The mobility of the pre-tests varied from
tight 7/ super-charged in the shaly non-net sequence, to a peak mobility of 242 mD/cp at
3157.1 mRT.

Using the net sand criteria of shale volume < 40% and permeability > 0.1 mD, the interval is
interpreted from the wireline logs to have 13.0 mMD of net sand with an average porosity of

14.7% and ga permeability of 38.2 mD.

There are 9.8 mMD of net pay, defined as net sand with water saturation less than 60%, with

an average porosity of 16.4% and ga permeability of 94.4 mD.
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Figure 16: 2458 Sst MSCT Porosity / Permeability
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Figure 18: 2458 Sst Reservoir
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Figure 19: 2718 Sst Interval
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Figure 20: 2755 Sst Reservoir
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Figure 21: 2755 and 2809 Sst Reservoir MDT Pressure Data Analysis

(by Mark Mussared)
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Figure 22: 2809 Sst Reservoir
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Figure 23: Log Section Across the 2844 Sst
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Figure 24: MDT Pressure Profile for the 2973 Sst in Yolla-4
(by Joe Parvar)
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Figure 25: Log Section through the 2952 and 2973 Sst
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Appendix A : Terrastation Macro for Processing Yolla-4

CLEAR CHANNEL 70
SET CHANNEL NAME 70 VSH_GRL
*

CLEAR CHANNEL 57
SET CHANNEL NAME 57 VSHND
*

CLEAR CHANNEL 58
SET CHANNEL NAME 58 VSHRES
*

CLEAR CHANNEL 80
SET CHANNEL NAME 80 VSH

CLEAR CHANNEL 1375
SET CHANNEL NAME 1375 TEMPA
*

CLEAR CHANNEL 1376
SET CHANNEL NAME 1376 TEMPB
*

CLEAR CHANNEL 700
SET CHANNEL NAME 700 T
*

CLEAR CHANNEL 701
SET CHANNEL NAME 701 RW_T
*

CLEAR CHANNEL 702
SET CHANNEL NAME 702 RMF_T
*

CLEAR CHANNEL 328
SET CHANNEL NAME 328 SW_ARCH
*

CLEAR CHANNEL 340
SET CHANNEL NAME 340 SXO_ARCH
*

CLEAR CHANNEL 360
SET CHANNEL NAME 360 BVW
*

CLEAR CHANNEL 703
SET CHANNEL NAME 703 BVW_IMM
*

* Waxman Smits terms

*

CLEAR CHANNEL 674

SET CHANNEL NAME 674 QV
*

CLEAR CHANNEL 675
SET CHANNEL NAME 675 B
*

CLEAR CHANNEL 676
SET CHANNEL NAME 676 F_STAR
*

CLEAR CHANNEL 677
SET CHANNEL NAME 677 N_STAR
*

CLEAR CHANNEL 678
SET CHANNEL NAME 678 M_STAR
*

CLEAR CHANNEL 679
SET CHANNEL NAME 679 TERM1
*

CLEAR CHANNEL 680
SET CHANNEL NAME 680 SW_TP

CLEAR CHANNEL 681
SET CHANNEL NAME 681 NWS_T1
*

CLEAR CHANNEL 682
SET CHANNEL NAME 682 A_STAR
*

CLEAR CHANNEL 481
SET CHANNEL NAME 481 TEST
*



ORIGIN ENERGY RESOURCES LIMITED
YOLLA-4 PETROPHYSICAL REVIEW, TR/L1, BASS BASIN

* Mud properties RM (C7), RMF (C9), RMC (C5), MW (C25)
* Temperatures RM (C8), RMF (C10), RMC (C6)
* From Yolla-4 HRLA-PEX-SP-GR print (1:500)

* MW
C25=9.35
*Rm
C7=0.197
Cc8 =22
* Rmf
C9=0.181
Cl0=21
* Rmc
C5=0.215
C6=19

PRINT Mud Properties entered

*

* Temperature Log
*
* SET BHT (C13) and Depth (C20), Surface Temp (C14) and Depth (C34)
C13 =126
C20 = 3235.5
Cl4=8
C34 =124

BEGIN

VT=C14 + (C13 - C14) * (VDEPTH - C34) / (C20 - C34)
ENDBEGIN
PRINT Temperature Log Created

* Matrix GR (C61), Density (C62), Sonic (C63), Neutron (C64)
C61 =13
C62 = 2.67
C63=51.5
C64 = -0.06
* Shale GR (C65), Density (C66), Sonic (C67), Neutron (C68)
C65 =90
C66 = 2.57
C67 = 80
C68=0.31
C19=15
* Fluid GR (C69), Density (C70), Sonic (C71), Neutron (C72)
C69 =10
C70=1.0
C71 =189
C72=1.00
* Archie Parameters
*Set a (C16), m (C17), n (C18)
Cl6=1
C17=1.777
C18-=1.8

SET DEPTH INTERVAL 2590 3240

BEGIN
VVSH_GRL = (VHCGR-C61)/(C65 - C61)
V1375 = (C62 - GFD) * (C72 - VHTNP) - (VRHOS - GFD) * (C72 - C64)
V1376 = (C62 - GFD)*(1 - C68)-(C62 - GFD)*(C72 - C64)
VVSHND=V1375 / V1376

if (VWSH_GRL<=VVSHND)
VVSH = VWSH_GRL

else
VVSH= VVSHND
endif
if (VWSH < 0)
VVSH=0
endif
if (VWSH > 1)
VVSH=1
endif

VPHI_D = (VRHGE_WAL - VRHOS8) / (VRHGE_WAL - GFD)
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VNPSC = VHTNP_SS - VVSH * (0.41 - 0.06)
VPHI_ND = @SQT((VPHI_D"2 + VNPSC"2) / 2)
VDTSC = VDTCO - VVSH * 10
VPHI_S = (VDTSC - 53) / (231 - 53)
* Water saturation
* Rw and Rmf correction
VRW_T = GRW * (GTRW + 21.5) / (VT + 21.5)
VRMF_T =C9 * (C10 + 21.5) / (VT + 21.5)
* Archie Water saturation
VSW_ARCH = ((C16/VPHI_D"C17)*(VRW_T/VRT_HRLT))"(1/C18)
VSXO_ARCH = ((C16/VPHI_D"C17)*(VRM_HRLT/VRXO_COMP))"(1/C18)
if (VSW_ARCH > 1)
VSW_ARCH =1
endif
if (VSXO_ARCH < VSW_ARCH)
VSXO_ARCH = VSW_ARCH
endif
* Calculate BVW
VBVW=VSW_ARCH*VPHI_D
VBVW_IMM=VSXO_ARCH*VPHI_D

*

* Coal and volcanic correction of porosity

if (VCOAL = 1)
VPHI_D=0
VPHI_ND=0
VPHI_S=0

endif

if (VWWOLCANICS =1)
VPHI_D=0
VPHI_ND=0
VPHI_S=0

endif

*

* Waxman Smits water Saturation
* QV = CEC * RHOG * (1-PORO) / (100* PORO)
VQV= GCEC * GGD * (1 - VPHI_D) / (100 * VPHI_D)
*B=(0.225*T - 1.28 + 0.0004059*T"2) / 1+Rw”1.23*(0.045T-0.27)
VB=(0.225*VT-1.28+0.0004059*VT~2)/(1+VRW_T"1.23*(0.045*VT-0.27))
* B = F (1+Rw*B*Qv)
VF_STAR=(C16/VPHI_D"C17)*(1+VRW_T*VB*VQV)
*m* =m - LOG10(1+RwBQv)/LOG10(PORO)
VM_STAR=C17-@LOG10(1+VRW_T*VB*VQV)/@LOG10(VPHI_D)
* a* = F* * PORO"m*
VA_STAR = VF_STAR * VPHI_D ~ VM_STAR

*

VTERM1=((VA_STAR*VRW_T)/(VRT_HRLT*VPHI_DVM_STAR))

VSW_TP=VSW_ARCH
VNWS_T1=1+VRW_T*VB*VQV

C47=0
:LOOP

C47=C47+1

if (C47>20)
OUTPUT NUMBER 10 3 VDEPTH
OUTPU