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SUMMARY

Schlumberger's MDT was used in obtaining formation pressures and fluid samples in East Pilchard 1.
A total of 178 pressure tests and 22 fluid samples were attempted with 20 successful gas recoveries.
The pressure data indicates that the water sands from the top of porosity down to
2212mRT(2187mSS) are in one fluid system.  The water gradient is about 1.45psi/m (0.44psi/ft) and
is similar to the water gradients found in the other parts of the basin.  At least 4 pressure systems are
interpreted in the water bearing sands that extend from 2212mRT(2187mSS) to the top of volcanics at
2432mRT(2407mSS).  The sandstones between the volcanic layers are also water bearing and appear
to be in separate system and the position of the gradient is almost the same as that of the sands above
2212mRT.  All the water sands above and in the intra-volcanics have been affected by production in
the basin, some more than others have.  The different positions of the water gradients suggest either
that some of the sands have been drawn down more than others or that these sands have poorer
aquifer support.
In the reservoirs below volcanics at least 15 gas and 3 aquifer systems have been identified by the
pressure data.  Because of the uncertainty of the position of the water gradients it is very difficult to
interpret gas-water contacts and column heights.  It is likely that the gas column heights are very
variable.
Gas analysis indicates that there is very little difference in the gas composition from sand to sand.
The gas as gradient is estimated to be 0.354 psi/m or 0.108psi/ft, with a carbon dioxide content that
varies from about 11% to about 22%
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1.0 Operational Summary

Schlumberger's MDT (Modular Dynamic Tester) was used to obtain formation pressures and
fluid samples in the East Pilchard 1 exploration well.  The tool was run with the following
modules:

Single large area probe with large area packer
Pump-out
Optical Fluid Analyser (OFA)
2 X Multi-chamber module (MRMS)
2 X 1-gallon chambers

A total of 5 MDT runs were made and 178 pressure tests were attempted. A total of 22 fluid
samples at 15 depth points were obtained. Several problems were encountered with the MDT
and these are detailed in the Field Wireline Logging Reports (Appendix 3) of the Quantitative
Petrophysical Interpretation report. Onsite gas analyses were carried for gas composition was
carried out by ACS Laboratories.  Onshore gas analysis was also carried out by Petrolab.

2.0 Pressure Data Observation and Interpretation

2.1 Top of Porosity to Intra-Volcanics

The MDT data is presented in Tables 2.1, 2.2 and 2.3.  Fig.2.1 is a plot of the pressure data
from the top of porosity at 1687.8mRT (1662.8mSS) down to the base of the first gas system
below the volcanics at 2641mRT (2616mSS).  All the pressure data shown is from the crystal
quartz gauge or CQG.   The reservoirs from the top of porosity to the top of first volcanic
layer (Volcanic Layer 1) at 2432mRT (2407mSS) are water bearing.  The pressure data as
shown by Fig.2.1 suggests that these water bearing reservoirs appear to belong to several
pressure systems with a clear pressure discontinuity at 2212mRT (2187mSS).  The sands
above this depth appear to belong to one pressure system whereas those below this depth
appears to be in at least 4 systems.  The water gradient of this system is 1.45psi/m (0.44psi/ft)
and is similar to those gradients in the other parts of the Gippsland Basin.  It is likely all the
reservoirs above the Volcanic Layer 1 were once in the same pressure system but now appear
to belong to several systems as a result of production in the basin. The differences in the
position of the water gradients could be ascribed to the fact that some sands have been drawn
down more than others (higher offtake in these sands than others) or that they have poorer
aquifer support.
The pressure data indicates that water bearing sands between the volcanic layers appear to be
in a separate pressure system and the position of this gradient almost matches that of the water
sands above 2212mRT (2187mSS).  This observation suggests that these reservoirs have been
affected by the production in the basin but not to same extent as those between 2212mRT and
Volcanic Layer 1.

2.2 Sub-Volcanics

Fig. 2.2 is a plot of the pressure data predominantly from the reservoirs below the volcanic
layers.  The pressure data suggest that there are at least 15 gas and 3 aquifer systems.  With
the exception of a few gas-bearing reservoirs, no attempt is made to interpret possible gas-
water contacts and gas column heights in this report, because of the uncertainty in the position
of the water gradients.
As shown by Fig. 2.2 and Fig. 2.3 the first gas system below the volcanics or SVGS1 (for the
purpose of this report all the gas sands below the volcanics are referred to as Sub-Volcanic
Gas System or SVGS) extends from 2592.2mRT to 2644.5mRT.
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Table  2.1
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Table  2.1 Continued
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Table  2.2
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Table  2.3
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Fig.  2.1

E Pilchard 1 Top Porosity- Base First Subvolcanic Gas Sand Pressure Plot
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E Pilchard 1 Subvolc Press Data
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The gas gradient of SVGS1 calculated from the pressure data is 0.354psi/m (0.108psi/ft).
Subvolcanic gas system 2 or SVGS2 as shown in Fig.2.4 extends from 2661.2mRT(2636mSS) to
2670.5mRT(2645.5mSS).  Its gas gradient is almost the same as SVGS1.  SVGS3 is represented by a
thin gas sand the extends from 2684.9 - 2686.6mRT (Fig.2.4).

Fig.  2.3

SVGS1
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The gas sands that belong to SVGS4 extend from 2708.9mRT to 2729.3mRT (Fig.2.5).  The apparent
gas gradient is very similar to that of SVGS1.
The gas sands in the intervals 2747.7 - 2765.1mRT and 2780.7 - 2793.0mRT (Fig.2.6) are clearly in
separate systems and are designated as SVGS5 and SVGS6 respectively.  The first water sand occurs
5m below the sand that belong to SVGS6 (Fig.2.6).  The pressure data suggest that a gas-water
contact for this sand lies close to the base of sand (+/-2794mRT).

SVGS2

SVGS3

Fig.  2.4
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Four gas bearing sands occur in the interval 2816.8mRT to 2953mRT (Fig. 2.7) which is
predominantly water bearing.  The pressure data indicates that the water bearing sands in this interval
belong to one pressure system with the top seal being the shale at 2802 - 2816mRT and the base seal
being a thin shale at 2953.5 - 2955.1mRT.  The indication from the pressure data is that the two thin
gas sands that extend from 2877.7mRT to 2879.1mRT ((SVGS7) and 2885.0mRT to 2885.6mRT
(SVGS8) probably have small gas columns.  It is also possible they could be in one pressure system
given the similar pressure values.

SVGS4

Fig. 2.5
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SVGS5

SVGS6

1st  Water Sand

Fig.  2.6
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SVGS7

SVGS8

Fig.  2.7
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The other two gas sands from 2922.4mRT to 2926.9mRT (SVGS9) and 2933.5mRT to 2937mRT
(SVGS10) (Fig. 2.8) are clearly in separate systems.  The only perplexing factor about these sands is
determining as to which aquifer system underlies them.  Log data would suggest that these sands are
likely to be associated with the 2818.8-2953mRT aquifer system because of the water sand at 2947 -
2953mRT.  The pressure data on the other hand suggests that they could be associated with the
aquifers represented by the water sands, 2955.1mRT to 2957.4mRT and 2959.9mRT to 2961.8mRT.
Below 2960mRT at least 5 gas systems have been identified and these are illustrated in Fig.2.8, Fig.
2.9, and Fig. 2.10.  It is likely there are more systems but because of the poor quality of the reservoirs
it was not possible to define them (tight MDT pressure tests).

SVGS9

SVGS10

SVGS11

Fig.  2.8
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SVGS12

SVGS13

Fig.  2.9
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SVGS14

SVGS15

Fig.  2.10
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3.0 Fluid Sampling and Composition

A total of 22 gas samples were attempted at 15 depth points (Table 3.1) with 20 successful
recoveries.  The samples were taken using a combination of 1-gallon chambers and two multi-
sample modules (MRMS).  10 of the samples were analysed at the rigsite for gas composition
by ACS Laboratories during the transfer of the gas samples from the MDT chambers to the
ACS cylinders.  The results are listed in Table 3.2.  The samples were then shipped to
Petrolab (PVT lab) where another gas composition analysis was carried out.  The results are
presented in Table 3.3.  Both analyses indicate that the gas composition from all the sands is
very similar.  The carbon dioxide content varies from about 11% to 22% (laboratory analysis).
The only unusual feature of the compositional analysis is the fact that the sample from
2925.5mRT showed a carbon dioxide content of 49% by rigsite analysis and only 21% by
laboratory analysis.  ACS indicated that they performed the analysis by two methods and both
gave the same results.  No credible explanation is offered for this discrepancy at this stage.
Final gas composition of the gas samples is to be determined with PVT analysis, which will
be carried out in the near future.

Table  3.1

Sample 
Number

Sampling 
Depth       

(m RT)

Down Hole 
Tool Number

ACS
 Cylinder 
Number

Pressure
(psia)

Temperature
(°C)

Pressure
(psia)

Temperature
(°C)

Free Water 
Volume (cc's)

1 2925.5 MRSC-BB-090 817398 4329.0 112.4 3415 20 310
2 2593.5 MRSC-BB-119 817397 3891.6 88.4 3855 14 0
- 2593.5 MPSR-0157 N/A 3891.6 88.4 3990 14 N/A
- 2596.0 MPSR-0193 N/A 3892.2 94.2 4015 14 N/A
3 2627.5 MPSR-0501 817395 3907.1 95.5 3965 14 5
- 2627.5 MPSR-0123 N/A 3907.1 95.5
5 2667.5 MPSR-0503 817393 3950.8 101.9 3315 13 50
6 2728.5 MPSR-0487 TS-39-18 3999.9 104.5 2615 13 Water Sample
7 2728.5 MRSC-BB-105 817394 3999.9 104.5 3415 13 N/A
8 2756.0 MPSR-0478 TS-33-09 4031.7 105.3 3315 13 0
9 2792.0 MPSR-0477 817396 4074.6 107.2 3415 13 15
- 2627.5 MPSR-0122 N/A 3902.6 95.5 3215 13 N/A
- 2641.0 MPSR-0156 N/A 3906.8 99.9 3265 13 N/A
- 2792.0 MPSR-0187 N/A 4069.9 107.2 3425 13 N/A
- 2965.5 MPSR-0123 TS-24711 4436.5 114.3 2265 13 0
- 2965.5 MPSR-0477 TS-24713 4436.5 114.3 3015 13 0
- 3095.0 MPSR-0186 TS-23-05 4803.1 120.8 2925 13 80
- 3095.0 MPSR-0497 N/A 4803.1 120.8
- 3103.8 MPSR-0192 TS-24409 4808.4 120.3 2965 13 0
- 3103.8 MPSR-0479 TS-23804 4804.4 120.3 3015 13 0
- 3122.0 MPSR-0494 TS-27-07 4860.8 121.8 2865 13 0
- 3122.0 MPSR-0485 TS-24410 4860.8 121.8 2815 13 0

Tool Empty

Tool Empty

Sampling & Transfer Details Sampling Conditions Field Opening Conditions



20

Gas Compositon in Mol % 
Sampling Depth mRT 2593.5 2627.5 2667.5 2728.5 2792.0 2925.5 2965.5 3095.0 3103.8 3122.0

Hydrogen Sulphide 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Carbon Dioxide 9.49 12.57 16.00 15.82 16.40 49.60 15.17 14.79 15.77 13.50
Nitrogen 2.35 2.29 2.10 2.31 2.20 0.49 2.84 3.02 2.59 2.57
Methane 76.82 74.98 71.91 72.24 72.21 45.72 71.97 73.95 73.10 75.06
Ethane 6.01 5.55 5.52 5.48 5.20 2.29 5.26 4.92 4.99 5.20
Propane 3.03 2.65 2.65 2.53 2.37 1.11 2.74 2.02 2.14 2.23
iso-Butane 0.52 0.45 0.41 0.38 0.38 0.19 0.65 0.31 0.32 0.33
n-Butane 0.89 0.73 0.68 0.64 0.60 0.26 0.74 0.51 0.56 0.58
iso-Pentane 0.30 0.25 0.23 0.20 0.20 0.10 0.27 0.16 0.18 0.18
n-Pentane 0.31 0.26 0.24 0.21 0.20 0.10 0.19 0.16 0.18 0.18
Hexanes 0.14 0.12 0.11 0.09 0.10 0.06 0.08 0.07 0.08 0.08
Heptanes 0.10 0.10 0.09 0.06 0.08 0.05 0.06 0.06 0.06 0.06
Octanes plus 0.04 0.05 0.06 0.04 0.06 0.03 0.03 0.03 0.03 0.03
Total 100 100 100 100 100 100 100 100 100 100

Table  3.2 ACS Analysis

Gas Composition in Mol%
Depth mRT 2593.50 2593.50 2596.00 2627.50 2627.50 2641.00 2667.50 2728.50 2756.00 2756.00 2792.00 2792.00 2925.50 2965.50 2965.50 3095.00 3103.80 3103.80 3122.00 3122.00

Hydrogen Sulphide 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Carbon Dioxide 13.06 11.18 13.27 17.45 14.74 16.17 20.41 17.94 17.60 22.02 22.11 19.12 21.47 16.50 19.10 16.22 19.79 16.71 16.82 14.29

Nitrogen 0.20 0.19 0.21 0.17 0.17 0.15 0.16 0.20 0.15 0.13 0.13 0.18 0.14 0.14 0.15 0.13 0.22 0.15 0.17 0.17

Methane 71.67 73.62 71.34 70.03 71.82 71.90 66.65 69.84 71.20 65.71 66.08 69.60 65.87 70.94 68.92 72.57 69.55 72.07 72.90 74.13

Ethane 6.34 6.47 6.34 5.43 5.84 5.49 5.54 5.58 5.65 5.45 5.23 5.39 5.52 5.35 5.22 5.16 4.94 5.18 5.11 5.22

Propane 3.18 3.11 3.02 2.12 2.76 2.11 2.30 2.39 2.34 2.32 1.94 2.14 2.30 2.76 2.64 2.00 1.87 1.93 2.01 2.02

Iso-Butane 0.61 0.45 0.47 0.38 0.45 0.45 0.32 0.42 0.42 0.41 0.38 0.39 0.49 0.76 0.68 0.28 0.30 0.34 0.32 0.36

N-Butane 1.02 0.99 0.97 0.86 0.78 0.77 0.64 0.66 0.74 0.71 0.62 0.63 0.79 0.80 0.77 0.55 0.59 0.68 0.63 0.68

Iso-Pentane 0.35 0.34 0.34 0.29 0.26 0.24 0.21 0.21 0.24 0.23 0.20 0.20 0.28 0.33 0.32 0.18 0.19 0.21 0.19 0.21

N-Pentane 0.37 0.35 0.36 0.30 0.26 0.23 0.21 0.22 0.25 0.24 0.21 0.20 0.26 0.23 0.22 0.19 0.20 0.22 0.20 0.23

Hexanes 0.55 0.55 0.92 0.48 0.43 0.37 0.36 0.37 0.36 0.38 0.36 0.32 0.40 0.40 0.37 0.33 0.30 0.33 0.28 0.36

Heptanes 0.94 0.97 1.03 0.94 0.84 0.73 0.98 0.78 0.57 0.77 0.82 0.64 0.81 0.72 0.64 0.78 0.66 0.75 0.54 0.79

Octanes 0.53 0.55 0.70 0.58 0.52 0.47 0.64 0.49 0.29 0.53 0.60 0.41 0.50 0.35 0.30 0.62 0.47 0.53 0.34 0.55

Nonanes 0.46 0.46 0.37 0.49 0.44 0.35 0.68 0.38 0.14 0.43 0.48 0.32 0.45 0.25 0.22 0.50 0.38 0.42 0.27 0.44

Decanes 0.22 0.23 0.20 0.23 0.21 0.15 0.27 0.20 0.04 0.22 0.24 0.12 0.23 0.13 0.16 0.20 0.16 0.17 0.11 0.21

Undecanes 0.11 0.12 0.11 0.11 0.11 0.08 0.14 0.10 0.01 0.10 0.14 0.06 0.12 0.07 0.08 0.07 0.07 0.09 0.03 0.09

C12+ 0.39 0.42 0.35 0.14 0.37 0.34 0.49 0.22 0.00 0.35 0.46 0.28 0.37 0.27 0.21 0.22 0.31 0.22 0.08 0.25

Total 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00

Table  3.3  Petrolab Analysis


