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SUMMARY

North Paaratte No.2 was drilled over a 17% day period from 21lst January,
1981 to the 8th February, 1981 as a step-out to the North Paaratte No.l

' ‘ ” Waarre Formation gas discovery.

#jp¢¢21?The well, which proved the easterly extension of the gas bearing Waéék2;7iz 7”/

L,/

%ﬁ%' casing, tubing and a Christmas tree as a potential producer. Further wo

Formation on the North Paaratte structure, was completed with productioné‘ é‘m
e
is required before it can be determined if the gas discovered on the No /ﬁ/%f

Wi

Paaratte structure will prove commercially wviable. z%ﬂféz;)

Two successive cores, which bridge the top Waarre Formation were cut
recovering both seal and reservoir lithologies. Upon recovery, the
sandstoné\of the Waarre Formation had a strong gassy odour. The extent

of the gas was defined on the electric log suite. Two open hole drill
stem tests were attempted to test the top Waarre Formation, but both were
unsuccessful due to packer seat failure. Two formation interval tests in

the top Waarre Formation recovered gas,

Initial production testing established that the well's Open Flow Potential
is 95 MMCFD; condensate production is at the rate of at least 2.5 bbl. per
MMCF.

The well was drilled with O.D. & E's rig 8, an Ideco Rambler H35 drilling

rig, with the following contract services:-

Halliburton Cementing and Testing
Schlumberger Electric Logging

Go International Production Testing
Exlog Mud Logging
Christensen Diamond coring
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PURPOSE OF WELL

North Paaratte No.l was a significant gas discovery which flowed
gas at a stabilised flow of 9.5 MMCFD (269,000 cubic metres per

day) on production test without any formation pressure decline.

North Paaratte No.2 was selected as a step-out well on the same
structure. A location was selected near the high point of the
structure some 1.6 kilometres east of North Paaratte No.l and with
the expectation of intersecting the Waarre Formation reservoir some

15 metres (50 feet) higher.

GENERALISED STRATIGRAPHY OF THE PORT CAMPBELL EMBAYMENT

Age Group Formation

Tertiary Heytesbury Port Campbell Limestone
Gellibrand Marl

u Clifton Formation
W

Nirranda Narrawaturk Marl
Mepunga Formation
’\/\/V\/\N\UW\/\_/\_/\M/VW\
Wangerrip Dilwyn Formation
Pember Mudstone

Pebble Point Formation

~—————- UV
Upper Cretaceous Sherbrook Paaratte Formation
Nullawarre Greensand
Belfast Formation
Flaxman Formation
Waarre Formation

Lower Cretaceous Eumeralla Formation




WELL HISTORY

3.1 Location (Refer Figures 1 and 2)

The weib located as near as was practicable to Shot Point No. 154,
line PCH 80-18 of the Beach 1980 Port Campbell High Seismic
Survey, was on Crown Allottment 12, Section 9, Parish of Paaratte,
County of Heytesbury owned by P.R. & L. Sissons (Refer Figures 1
and 2).

It is on the east side of the gravelled North-South Road 1.4 km.

south of Paaratte Corner.

The approximate geographical co-ordinates are:-—
142° 58' 19" E
38° 33' 07" s
3.2 General Date

(i)  Well Name and Number

Beach North Paaratte No.2.

(ii) Petroleum Title

Petroleum Exploration Permit No.93, Victoria.
(iii) District

1:250,000 map sheet: Colac, sheet: SJ54-12;

the Western District of Victoria.

Elevation

Ground Level: 117 m. (384 ft.) above mean sea level
Kelly Bushing (datum) 120.2 m. (394.5 ft.) above
mean sea level.

Total Depth

Driller: 1603.7 m (5260 ft.)
Schlumberger: 1604.6 m (5264 ft.)

Date Drilling Commenced

21 January, 1981 at 1900 hours.
Date Total Depth Reached
8 February, ‘1981 at 0730 hours.

Date Rig Released
15 February, 1981 at 1100 hours,




Drilling Time in Days to Total Depth

17% days

Status

Completed and suspended as a potential producing gas
well.

Drilling Data
3.3.1 Rig

Ideco H-35; details of this rig are contained in

Appendix 1.
3.3.2 Drilling Contractor

O0.D. & E. Pty. Ltd., 50 Bridge Street, Sydney, N.S.W. 2000.

3.3.3 Casing and Cementing Details

(1)

Conductor

Size
Set at
Cement

Surface Casing

Size

Weight
Grade

Range
Coupling
Centralisers
Insert valve
Shoe

Cement

Cemented to

Method
Equipment

Production Casing

Size
Weight
Grade
Range
Coupling

19% inch
7.6 m (25 ft.)
25 sacks, construction

9 5/8 inch

36 1b.

J55

3

S.T. & C.

at 324, 348 m (1064, 1142 ft)
at 348 m (1142 ft)

at 360 m (1182 ft)

437 sacks, construction
15.5 ppg slurry

Surface with good returns
Double plug displacement
Halliburton Twin T-10 pump
truck.

7 inch

26 and 23 1b.

N80 and J55

2 and 3

Extremeline S.T. & C.
This string comprised -
Guide shoe

1 joint J55 23 1b S.T. & C.
Float collar

Cross over sub

166 joints N80 26 1b Xline
CGross over sub

2 joints J55 23 1b S.T. & C.
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Centralisers at 1439, 1458, 1486, 1505
1524, 1542 m (4721, 4785,
4876, 4938, 4999, 5060 ft)

Float Collar at 1589 m (5214 ft)

Shoe at 1601 m (5255 ft)

Cement 210 sacks, construction
15.5 ppg slurxy

Cemented to 982 m (3220 ft)

Method Double plug displacement bumped
plug with 1750 psi.

Equipment Halliburton Twin T-10 pump
truck.

3.3.4 Drilling Fluid

(1)

12% inch hole

The mud used during this drilling phase had the following
range of properties:—

SG 1.08 to 1.13

Visc 33 to 35 sec.
Filtrate 10.5 to 13.0 ml.
Cake 2 mm

PH 7 to 9.5

Mud rings continued to be troublesome whilst drilling
the Gellibrand Marl.

8% inch hole

Upon drilling out cement, the mud was watered back and
treated with sodium bicarbonate. Prior to coring the
Waarre Formation, the mud had the following properties:-

SG 1.13
Visc 37 sec.
Filtrate 8.4 ml.
Cake 2 mm
pH 7.5
Sand L

These properties were maintained to total depth. Few

hole problems were experienced during the drilling of

the 8% inch hole.

It was found however that at a mud pH of 9.5, hydrogen
was being formed by the reaction of caustic soda with

the aluminium drill pipe. To minimise this effect,

which affected the mud~gas logging, the pH was reduced to
7 to 7.5. At this level, both the ligmo sulphonate and
carboxymethyl cellulose were not particularly effective
and some fermentation of the mud occurred resulting in

the formation of sulphides.




Should this problem recur in future drilling, the pH
must be maintained at 9.5 and due allowances made

by the mud-logging crew.

Water Supply

Drilling water was obtained from the Port Campbell-
Timboon pipeline which was contiguous to the well
site. Particularly in the early stages of drilling,
the supply was restricted to 10,000 gpd due to heavy
domestic demand caused by the unbroken hot and dry

weather.

Perforations

The 7 inch production casing was perforated from 1469
to 1475 m (4819 to 4839 ft.) with 4 shots per foot
using Schlumberger Hyperjet II end loaded 4 inch guns.

Production Tubing

A production string comprising:-
Catcher sub
Otis Type 'XN' Nipple
1 joint 2 7/8 inch J55 6.5 pound tubing
Otis Hydraulic Packer
1l joint 2 7/8 inch J55 6.5 pound tubing
Otis Sliding Side Door sub
161 joints reduced to 148 joints
J55 6.5 pound Tubing

was run to approximately 1573 m (5160 ft). The
drilling mud was displaced with a completion fluid;
thereafter the packer was pulled back and set at
1440 m (4726 ft).

Completion Fluid

A calcium chloride brine with S.G. 1.04 and treated

with a corrosion inhibitor (Correxit 7720) was used.

Christmas Tree Details

See Appendix 6.

Formation Sampling and Testing

3.4.1 Cuttings

Representative lagged cuttings samples were taken as

follows:




6.

20 m to 1200 m every 10 m.
1200 m to 1400 m every 5 m.
1400 m to 1603 m (T.D.) every 3 m.

The cuttings description sheets are enclosed as

Appendix 2.

Samples were washed clean of drilling mud. Three splits
were made, an air dried and oven dried sample for

Beach Petroleum N.L. and an oven dried sample for the
Department of Minerals and Energy.

Cores

Two successive cores were cut using a new Christensen
C22 face discharge bit and a 60 foot (18m) core barrel.
In each case coring was limited to less than 18 m due
to jamming of the core barrel.

Core No.l was cut from 1459.0 m to 1469.15 m* (10.15 m)
and recovered 10.13 m of core. (Recovery 99.8%).

Core No.2 was cut from 1469.15 m to 1478.0 m* (8.85 m)

and recovered 4.91 m of core. (Recovery 55.5%).

\

For analytical purposes, five samples were taken from the

Waarre Formation sand in Core No.l and three samples

were taken from Core No.2. 1In Core No.l a 4" sample

was taken approximately every foot in order to give reliable
statistical results. At the base of Core No.l and for all
of Core No.2 it was not possible to sample every foot

as the core recovery was mostly just loose sand. The

three samples taken from Core No.2 were collected from

the only consolidated portions of the recovered core.

Each sample was wrapped in 'glad wrap', then wrapped
in 'alfoil', labelled and dipped in seal peel. The
samples were then dispatched to CORELAB in Perth for

analysis.

The results of the analyses and core descriptions are

included as Appendix 3.

These depths are drilled depths. Top Waarre Formation in the core
was 1467.06 m (refer Appendix 3), whereas top Waarre Formation on
the logs is 1469 m. This 2 metre mistie is referred to in Section
5.2. The solution to the mistie is best achieved by matching the
coal bed within the Flaxmans Formation in the core with the log
character of coal on the Sonic Log.




3.4.3 Tests

(i) Drill Stem Tests

Two open hole drill stem tests were run
Drill Stem Test No.l

Interval Tested: 1462 m - 1478 m (4797 to 4849 ft.)
Packers Set at: 1460 m and 1462 m with
no cushion.
Recovery: Nil. The tool opened but ?
the anchor pipe blocked
together with partial to
complete packer seat failure.
Pressures: Only hydrostatic pressures
recorded.

Drill Test No.2

Interval Tested: 1444 m - 1478 m (4739 to 4849 ft.)
Packers Set at: 1442 m and 1444 m with no
cushion.
Recovery: Nil. The tool opened but
the packer seat failed.
Pressures: Only hydrostatic pressures
recorded.

Wireline Tests

Two tests and five pressure readings were made during
the one run in the hole with the Schlumberger Repeat
Formation Tester (RFT).

RFT No.l

Depth (4859 ft)

Initial Shut In

Sampling Time

Final Shut In

Initial Shut In Pressure 1973.5 psi

Initial Flow Pressure 1825 psi

Final Flow Pressure 1973 psi

Final Shut in Pressure 1973 psi

Hydrostatic Pressure - w2374 psi

Surface Chamber Pressure 1650 psi

Choke size 1l x 0.020 in

Recovered 40 cu ft gas
500 ml water

and mud.




RFT No.2

Depth 1473 m (4833
Initial Shut In 2.5 min.
Sampling Time 13.5 min.
Final Shut In 8 min.
Initial Shut In Pressure 1972.5 psi
Initial Flow Pressure 1942 psi
Final Flow Pressure 1972 psi
Final Shut in Pressure 1972 psi
Hydrostatic Pressure 2340 psi
Surface Chamber Pressure 1650 psi
Choke Size 0.020in
Recovered 37 cu ft gas
<10 ml mud and water
Pressure Readings (Initial Shut in Pressure)

Depth Pressure Build Up Time

1500 m (4921') 1993 psi mins.

1490 m (4888') 1979 psi mins.

1484 m (4869') 1974 psi mins.

1481 m (4859') 1973.5 psi min. (RFT No.1l)
1478 m (4849') 1973 psi min.

1473 m (4833') 1972.5 psi mins. (RFT No.2)
1470 m (4823') 1972 psi min.

- The Drill Stem Test Service Report is included as
Appendix 4 and the RFT raw data is presented as
Enclosure 6.

3.5 Logging and Surveys

3.5.1 Mud Logging

A trailer mounted standard Exploration Logging (EXLOG)
unit was contracted to provide a complete mud logging
service. Drill penetration rate, continuous drilling
mud gas detection and intermittent cuttings gas analyses

were performed and the mudlog is enclosed as Enclosure 1.

Electric Logging

Schlumberger recorded the following logs in open hole:-
Run 1

Dual Laterlog (DLL-GR~SP) 360.3 to 1604.2 m
- (1182 to 5263 ft.)

Micro Spherically Focused Log (MSFL-Cal) 1175 to 1604.2 m
(3855 to 5263 ft.)




3.5.2 Cont'd.

Compensated Neutron - Formation 1175 to 1604.2m
- Density (CNL-FDC-GR-Cal) (3855 to 5263 ft.)

Borehole Compensated Sonic
Log (BHC-GR-Cal) ~ 360.3 to 1604 m
(1182 to 5262 ft.)

Repeat'Formation Tester (RFT) 1470 to 1500 m-
(4823 to 4921 ft.)

Schlumberger recorded the .following logs in cased hole:-
Run 1

Cement Bond Log (CBL~VDL-GR) 965 to 1569.3 m
(3165 to 5149 ft.)

Casing Collar Log and Perforating Record (CCL)

Deviation Surveys

During drilling, deviation surveys were run using a
SURE SHOT. survey instrument. Results were:—

1° at  36.6 (120 ft.)
1° at  68.6 (225 f£t,)
1% at  95.4 (313 £t.)
3/4° at 129.3 (424" £t.)
3/4° at 193.3 (634 ft.)
3/74° at 258.2 (847" ft.)
3/42 at  313.7 (1029 ft.)
%, at 393.6 (1291 ft.)
3/4° at 623.5 (2045 £t.)
KO at 832 m (273C £t.)
3/4° at 980.9 m (3218 £t.)
1 at 1097.3m (3600 ft.)
2% at  1191.8 m (3910 ft.)
1%0 at 1225.6 m (4D21 £ft.)
2':° at 1329 m (4360 ft.)
2%, at 1365.2 m (4478 ft.)
2 at 1459 m (4786 ft.)

(o) .
13/4° at 1567 m (5140 ft.)

3833353333833

4. POST DRILLING COMPILATION AND LABORATORY STUDIES

4.1 Composite Well Log

A composite well log 1is included as Enclosure 2.

4.2 Gas and Fluids Analyses

The following gas analyses have been done;

(i) On site gas chromatography by EXLOG of the gas recovered in
RFT No.l.
A low pressure sample collected by displacing water in a
sample bottle was analyzed by the Gas and Fuel Corporation
of Victoria.

A high pressure gas cylinder sample was forwarded to the Gas

and Fuel Corporation of Victoria for analysis..

\ .
'

A high pressure gas cylinder sample collected from after the

. separator was forwarded to CORELAB in Perth for analysis.
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The following fluids analysis has been done;

(i) A condensate sample was forwa;ded to AMDEL in Adelaide for
a high resolution gas liquid chromatography analysis of
liquids.

All gas and fluids analyses are included as Appendix 5.

Core Analyses

The eight samples collected from Cores 1 and 2 were dispatched to
CORELAB in Perth for analysis. The following services were
requested on each of the samples;
(i) Porosity and Horizontal Permeability by Hélium injection
(ii) Vertical Permeability by Helium injection

(iii) Calculated Grain Density

(iv) Lithologic Description

and on two of the samples (Samples 2 and 5 respectively)
(v) Six point capillary tests

(vi) Determination of formation factors 'm' and 'n!

(vii) Determination of resistivity index

The results of this work are included in Appendix 3.

5. RESULTS OF DRILLING

5.1 General
North Paaratte No.2, which proved the easterly extension of the gas
bearing Waarre reservoir on the North Paaratte structure, was completed
with production casing, tubing and a Christmas tree as a potential
producer. The top of the Waarre Formation reservoir was intersected
6.3 m (or 20.7 f£t.) higher structurally than at North Paaratte No.l.
The two wells share the same gas/water contact. There is 20 m (65.6 ft.)
of gross and 17.6 m (57.7 ft.) of nett gas column in the well. The
upper 11 metres gross of this sand is totally gas saturated with
only irreducible water saturation as indicated on the logs. The

lower 9 m gross of this sand has reduced gas saturations.

The recovered gas has been analysed and shown to be very dry. (Up

to 96% Methane).

Initial production testing has established that the well's Open Flow
Potential is 95MMCFD; condensate production is at the rate of at

least 2.5 bbl per MMCF.

.




Further work is required before it can be determined if the gas
diseovered on the North Paaratte structure will prove commercially

viable,

Formation Tops

The following formation tops have been picked using cuttings

description, mudlog and electric log data:-

Depths Below Thickness
KB Subsea

(Metres) (Metres) (feet)
Port Campbell Limestone (outcrop) 3.2 +117 82.8 271.7
Gellibrand Marl 86 + 34.2 205 672.6
Clifton Formation 2921 -170.8 24 78.7
Narrawaturk Marl 315 -194.8 22 72.2
Mepunga Formation 337 -216.8 62 203.4
Dilwyn Formation 399 -278.8 241 790.7
Pember Mudstone 640 -519.8 51 167.3
Pebble Point Formation 691 -570.8 72 236.2 -
Paaratte Formation 763 -642.8 471 (in total)1545.3
Skull Creek Member 1127 -1006.8 107 351.1
Nullawarre Greensand 1234 -1113.8 105 344.5
Belfast Formation 1339 -1218.8 95.3 312.7
Flaxmans Formation 1434.3 -1314.1 34.7 113.8
Waarre Formation 1469 -1348.8 95 311.7
Eumeralla Formation (Otway Group)1564 -1443.8 39+ 128.0+

Total Depth 1603 -1482.8

The following comments are made

(i) All tops down to and including the Mepunga Formation are behind
casing and have been defined by cuttings description and mud
logging techniques only.

Formation tops from Dilwyn to Paaratte Formation show very close
agreement (mostly exact or at worst within a metre) to tops
selected by cuttings description and mud logging techniques only.

All formation tops from Nullawarre to Eumeralla as depicted on
logs are consistently 2 metres deeper than those selected on

mud log evidence alone prior to running logs. This is assumed
to have arisen due to the neglect of part of the BHA in the drill
string tally whilst drilling.

Lithologic Description

The lithologies encountered in the well are generalised as
follows - (all depths are metres below KB).
0 - 86 m Port Campbell Limestone

0 - 5m Clay yellow-brown, soft




Calcarenite light grey to white, firm to hard,

fine to very fine grained, abundant shell fragments
(bryozoa, forams, lamellibranchs, gastropods),
minor glauconite, trace pyrite.

Gellibrand Marl

Marl, medium grey, soft, abundant shell fragments
(as above), strongly calcareous, minor glauconite.

Clifton Formation

Sandstone Grit, yellow-brown and dark grey, very
coarse grained to fine grained, ferruginous,
calcareous, fossiliferous, very poorly sorted,
porosity poor to good.

Narrawaturk Marl

Marl, light brown to light grey, soft, slightly
shelly, moderately pyritic.

Mepunga Formation

Sandy Claystone, light brown to light grey, very
soft, dispersive, moderately silty, slightly
calcareous, abundant pyrite, common glauconite.
Sand fraction consists of shells (mainly lamelli-
branch fragments) and quartz, fine grained to
coarse grained, clear, white and iron-stained,
some opaline.

Claystone, medium grey, soft to very soft, richly
glauconitic, slightly calcareous. Accessories are;
glauconite, dark green, medium to coarse grained,
rod like; shell fragments, coarse grained, broken
lamellibranchs dominant with minor foraminifera;
trace pyrite.

Dilwyn Formation

Sandstone, yellow-brown, very coarse grained to
medium grained, slightly conglomeratic, ferruginous,
loosely consolidated, angular to well rounded, poorly
sorted. Good inferred porosity. Towards base, thin
interbeds of

Claystone, as above and

Marl, medium grey, soft.

Sandstone, white to light grey, medium to coarse grained,
loosely consolidated, sub-angular to sub-rounded,
moderately sorted, good inferred porosity.

With interbeds of

Claystone, grey-brown, soft, slightly calcareous,

and Marl, light grey to medium grey and brown, soft,
glauconitic with

minor Coal, black, Shale, carbonaceous, black and
Siltstone, dark brown.




640 - 6291 m Pember Mudstone

Claystone and Marl, medium grey to buff-brown,
soft, moderate to abundantly glauconitic, abundant
shell fragments. (dominantly large broken lamellibranchs).

691 - 763 m Pebble Point Formation

691 - 706 m Conglomeratic Sandstone, yellow-brown and white,
dominantly coarse grained to very coarse grained
with minor pebble size grains, loosely consolidated,
sub-angular to well rounded, moderately sorted.
Quartzose with up to 10% glauconite, minor pyrite
and trace shell fragments. Quartz grains commonly
ironstained on microfractures and some totally
ferruginous.

706 - 763 m Glauconitic & Ferruginous Sandstone, yellow-brown,
white to clear and green, medium to coarse grained,
loosely consolidated, sub-rounded to sub-angular,
moderately sorted. Glauconite and/or chamositic,
green clay up to 20% of sample. 50% of the quartz
is iron-stained.

With minor interbedded;
Siltstone, medium brown, cemented, hard, slightly
glauconitic and Claystone, as above

763 - 1234 m Paaratte Formation

763 - 1000 m Sandstone, clear, white and yellow, becoming clear-
white down section, loosely consolidated, dominantly
very coarse grained, subangular to subrounded,
moderately sotrted, quartzose with up to 10% medium
grey, speckled lithics, trace pyrite. Good inferred
porosity with minor interbedded,

Coal, black, hard, brittle
Silty Claystone, medium brown, soft, dispersive
and Siltstone, medium grey, hard, subfissile

Sandstone, as above interbedded with

Sandstone, light grey, hard, fine grained to very
fine grained, cemented, sub-angular to sub-rounded,
moderate to well sorted. Poor visual porosity.

Sandstone, loosely consolidated, as above and
Sandstone, very fine grained, cemented, . .as above
with minor interbeds of

Silty Claystone, medium brown, soft, dispersive

1145 m Claystone, buff-brown, soft, dispersive

1172 m Sandstone, white and buff-brown, very fine
grained, cemented, hard, variously calcareous and
dolomitic cemented with minor
Sandstone, loosely consolidated, as above
Silty Claystone, medium grey, soft, dispersive
Carbonaceious Shale and
Siltstone, buff-brown, hard, dolomitic.




1339 - 1434.3

1434.3 - 1469 m

1469 - 1564 m

Silty Claystone, medium grey and medium brown,
soft, dispersive with minor interbedded,
Sandstone, very fine grained, cemented, as above.

Silty Claystone and Clayey Siltstorie, medium

grey, firm to soft, dispersive (in part), slightly
carbonaceous, with minor interbedded

Siltstone, buff-brown, hard, dolomitic and
Sandstone, buff, light yellow-white, hard,

very fine grained, dolomitic cemented.

Nullawarre Greensand

Sandstone, white to light green, lcose and

partly cemented (hard), fine grained to

granule (grit size), dominantly coarse grained,
subrounded to subangular, dominantly subrounded,
moderate to poorly sorted, quartzose, slightly
glauconitic, slightly carbonaceous, slightly pyritic,
weakly calcareous (in part).

Sandstone, dark green, loosely consolidated, medium

to very coarse grained, dominantly coarse grained,
moderately rounded, moderately sorted, quartzose,
argillaceous glauconitic matrix. Quartz grains are
discoloured with green clay adhering to quartz grains.
With minor interbeds of

Siltstone, light brown-buff and medium grey, very soft,
dispersive, slightly calcareous, trace glauconite.

Belfast Formation

Silty Claystone, medium to dark grey, very soft,
very glauconitic, slightly carbonaceous with minor
interbeds of

Dolomite, buff-brown, hard, slightly glauconitic

Flaxmans Formation

Silty Claystone, as above with minor

Glauconitic Sandstone, green and white, loosely
consolidated, fine to medium grained, dominantly
medium grained, subrounded, moderately sorted.

Quartz grains are white with some yellow-brown
discolouration,

and minor Dolomite, as above and Dolomitic Sandstone,
buff-brown, hard, cemented, fine grained, slightly
glauconitic

trace of Coal black, pyritic

Waarre Formation

Reference to Figure 5 shows six lithologies present
within the Waarre Formation. (Also refer Appendix 3).




LITHOLOGY 1 Sandstone, light grey-white, soft, friable to loosely
consolidated, fine grained to very coarse grained
(minor pebble sized grains), dominantly medium
to coarse grained, sub-rounded to sub-angular,
moderate to well sorted, quartzose, slightly
carbonaceous. Visible porosity moderate to
‘ excellenEg This sandstonengccurs in the, intervals
//9. 1469 £ 34%6.3, 1477.1 —Zf484ﬂ.13, 1487 - 149173,
1492.6%24495.2, 1495.9 - 496.2, 1497.17%°1567.2,
/l-om . 2.7 [ Fm
1517.3 '~ 1518.3, 1559.3 -1560.6, 1561.3 - f§62, 1562.6 -
1564.

LITHOLOGY 2 Silty Claystone, medium grey, firm to soft, moderate
to strongly glauconitic. Occurs over intervals;
1476.3 - 1477.1, 1510 - 1510.8, 1511.8 - 1514.2, 1515 -
1517.3, 1518.3 -1519.3, 1522.1 - 1522.5, 1523 - 1523.3,
1524.1 - 1525, 1525.7 - 1528.1, 1528.7 - 1529.2,
1533.7 - 1535.7, 1536.3 - 1537.3, 1539 - 1545.9.

LITHOLOGY 3 Sandstone, white, hard, cemented; fine grained to
very fine grained, matrix dominant, calcareously cemented.
Occurs over intervals; 1484.3 - 1487, 1491.3 - 1492.6,
1495.2 - 1495.9, 1496.2 - 1497.1, 1508.8 - 1510, 1510.8 -
1511.8, 1520.4 - 1522.1, 1522.5 - 1523, 1523.3 - 1524.1,
1525 - 1525.7, 1528.1 - 1528.6, 1530.3 - 1533.7.

LITHOLOGY 4 Sandstone, yellow-brown, hard, cemented, fine grained
to very fine grained, matrix dominant, dolomitic
cemented. Occurs over intervals; 1507.2 - 1508.8,
1514.2 - 1515, 1519.3 - 1520.4, 1529.2 - 1530.3.

LITHOLOGY 5 Lithic Sandstone, light grey-white with dark grey,
green and minor red-brown speckles (liths), fine
grained, moderately sorted. The sandstone is both
quartzose and lithic. The gquartz is quite angular,
the liths tend to be sub-rounded to well-rounded.
The liths are mostly gquartzite rock fragments. The
white matrix is calcareous.

Occurs over intervals, 1545.9 - 1559.3, 1560.6 -
1561.3, 1562 - 1562.6.

LITHOLOGY 6 Coal, black, vitreous lustre. Thin seams at 1535.7 -
1536.3, 1537.3 - 1539.

1564 - 1603 m Eumeralla Formation (Otway Group)
(TD)

Lithic Sandstone, white, dark grey and medium green,
fine to very coarse grained, dominantly medium grained,
sub-angular to sub-rounded, moderately sorted, quartzose
and lithic. Quartz is clear to white. Lithics are
dominantly dark grey and medium green, quartzite liths
with light green - white clay adhering to surface.

At top of Otway Group have;
Claystone, light grey to medium grey, very soft, sticky
and puggy.
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FIGURE 4

NORTH PAARATTE No.2

COMPARISON OF PREDICTED AND ACTUAL SECTION

PREDICTED ACTUAL ) SscaLE I"

500"
SECTI}ON METRES SECTION FEET 1:6000

FEET 32 10’
144’ PORT CAMPBELL LIMESTONE

-\

86 282

GELLIBRAND MARL

955
| 1033’ CLIFTON FORMATION

hos' NARRAWATURK MARL
. NIRRANDA
MEPUNGA FORMATION GROUP

fer e~

%HEYTESBURY GROUP

TERTIARY

GROUP

DILWYN FORMATION

2100°
PEMBER MUDSTONE
2267"

PEBBLE POINT FM.
2 2503 ~——— ]
( Timboon Sand Member )

2726' — — —

, { Member 2)
2864 — — —

WANGERRIP

PAARATTE
( Member 3}  FORMATION

GROUP

3697' — — —

CRETACEOUS

( Skull Creek Member)

4048'

SHERBROOK

NULLAWARRE GREENSAND

UPPER

4393'

BELFAST FORMATION

—4700' 1434 J=c="1 4705
== £ ,FLAXMANS FORMATION

I~ 4772 e~ 1469 - 4819

WAARRE FORMATION

4 5030

L 5131 e

PROPOSED TD.5150" e EUMERALLA FORMATION

TOTAL DEPTH 5259'
1603 m.

LOWER
CRETACEOQOUS




PE604743

This is an enclosure indicator page.

The enclosure PE604743 is enclosed within the
container PE906815 at this location in this
document.

The enclosure PE604743 has the following characteristics:
ITEM_BARCODE = PE604743
CONTAINER_BARCODE = PE906815
NAME Borehole Compensated Sonic Log
BASIN = OTWAY
PERMIT = PEP93
TYPE = WELL
SUBTYPE = COMPOSITE_LOG
DESCRIPTION = Borehole Compensated Sonic Log/
Interpretive Lithology of Waarre Fm.,
Scale 1:200 (Figure 5 from WCR) for
North Paaratte-2
REMARKS = '
DATE_CREATED = 28/02/81
DATE_RECEIVED = 28/04/81
W_NO = W736
WELL_NAME NORTH PAARATTE-2
CONTRACTOR
CLIENT_OP_CO = BEACH PETROLEUM

(Inserted by DNRE Viec Govt Mines Dept)
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APPENDIX -~ 1

DETAILS OF DRILLING RIG




~

CONTRACTOR'S, RIG 4 8

DRAWWORKS . Ideco H-35 double drum with 15' Hydromatic Brake.

ENGINES Two (2) GM 6-71 twin diesel units.

'ROTARY . TABLE e Ideco 17-1/2".
SUBSTRUCTURE o ‘Mast -Subbase 8'6" high.
RIG LIGHTING o ‘ Rig-A-Lite explosion proof system.

I MAST Ideco KM 103-195-GH Gross nominal capacity 195,000
pounds

TRAVELLING BLOCK WITH . Ideco D110-3-24.
UNITISED HOOK

. SWIVEL : Ideco TL-120.

KELLY DRIVE - = Ideco Squarehex 4- -1/4". "

‘.MUD PUMPS ’ National K380 7%" x 14" Mud Pump powered by GM16V Series 71
Engine with K10 Pulsation "‘Dampener.

l National C150B 7- -1/4" x 12" powered by tw1n GM
6-71 diesel ergine.

lMIXING PUMP _ ' (1) 6 x 4 Warman Centnfugal powered by GM 4-71
' dlesel engine.

lﬁUD —TANK o One (1).35' long x 8° wide x 4'6" hlgh — skid
, mounted.
|5HALE SHAKER . Rumba unit.

DBSANDEIR/DESI—LTER ' Combination unit with 2 x 8" and 8 x 4" écones with
Warman 6 x 4 centr1fuga1 pump powered by GM 3-71 -

" diesel engine.

IENERA’I‘ORS o Two (2) 75 Kw unlts powered by GM 6-71 diesel
: englnes

One (1) 10" — 3000 psi WP Shaffer Doubel Gate BOP.

A l.o-p.'s & ACCUMULATOR ‘One (1) 10" — 3000 psi WP Shaffer Annular EBOP.
Koomey 60 gallon’Accumulator system.

lELLY COCK _ . Omsco ‘unit — 10,000 psi.

iR COMPRESSOR & RECEIVERS : Two (2) Ingersoll Rand Compressors with 120 gallon
receivers. . )
One (1) 2 AVC Westinghouse Compressor.

One (1) 10" — 3000 x 10" — 3000 Drilling Spool
with 2" outlets.

One (1) 10" - 3000 x 6" - 3000 Studded Adaptor.

One (1) 10" — 3000 x 10"- 3000 Spacer Spool.




l/RAT HOLC DRILLER ‘ : C & W unit.

CHOXE MAMIFOLD : 2 Choke 3000 psi WP unit.

= . 7000 ft 4" interna]]y plastic coated aluminium 8.351b/
DRILL PIPE " with 6-1/8" 0D 18 decree taper hard band tool joints.
(Weight of drill pipe with tool joints = 10.75 1b/ft).

. - ' 6 joints 4-1/2" hevi-wate.

'DRILL COLLARS 4 x B" 0D with 6-5/8" Regular connections.
: 12 x 6-1/4" OD with 4" IF connections.

lKELLY ‘ . 4>—1/4“ square with 6-5/8" Regular Box Up.

Bowen 7-5/8" series 150 SH Overshot.
l (1) Bowen 9-5/8" series 150 Overshot.
(1) Baash-Ross 6-1/8" QD Bumper Sub.
(1) McCullough 6-1/8" OD Rotary Jars.
(1) Junk Sub for 8-1/2" hole.

FISHING TOOLS (1)

HARNDLING TCOLS : (1) Varco CU Casing Bushing for 17-1/2" Table

to handle 13-3/8" and 9-5/8" ca51ng.

(1) set S 13-3/8" Casirg Slips.

(1) set a5 9-5/8" Casing Slips.

(1) set 13-3/8" Side Door Elevators.

(1) set 9-5/8" side Door Elevators.

(1) set 13-3/8" sSingle Joint Elevators.

(1) set 9-5/8" Single Joint Elevators.

(1) set 5-1/2" MS Casing Slips.

(1) set 5-1/2" Side Door Elevetors.

(1) set 5-1/2" Single Joint Elevators.

(1) set 4-1/2" Drill pipe Slips.

(1) set 4-1/2" MAA Drill Pipe Elevators.

(1) set 5-1/2" — 7" Drill Collar Slips.

(1) set 6-3/4" - 8-1/4" Drill Collar Slips.

(1) set 2 Elevator Links 2-1/4" x 108" (110 ton).

(1) set Web Welson type B Tbngs with jaws from
3-1/2" to 10-3/4".

(1) set BJ type B tongs with 13-3/8" jaws.

: lJSTRUMENTS & INDICATORS Martin Decker Clipper Weight Indicator.
: Pump Pressure Gauge.

i Martin Décker Tong Torque Indlcator-

: I ' Geolograph G3 Recorder

- 7° unit.

' EIA’I‘ION RECORDER Sure Shot 0°

LHOUSE : (1) 28" lorg x 8 wide x 7' high.
I'Ey HOUSE (1) 24' long x 8' wide x 7' high.
GENERATOR HOUSE : (1) 34' long x 8' wide x 7' high.

ING EQUIPMENT - ~z (1) Lincoln 40.0 AMP with diesel engine.
l (1) set Oxygén/Acet;ylen'e.
PIPE RACKS - (1) set (’6) 26' long x 42" high.
CWWALKS = (1) 45" long x §' wide x 42" high.

WHEFR TANKS : = (1) 28" loma x 8! wide x 7' hiqgh.
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l SUBSTITUTES

MUD TESTING
l JUNK BOX
MATTING

I WATER PUMPS

l FIRE EXTINGUISHERS

. TOOLPUSHER/OPERATOR OFFICE

.
Py

- 3 -

(1) 1500 gallon unit.

(2) 6-5/8" Reg. Pick up Subs.

(2) 4" IF Pick up Subs.

(1) 4" IF Box x 6-5/8" Reg Pin Sub.
(1) 6-5/8" Reg Box x 4" IF Pin Sub.
(1) 4" IF Pin x 4-1/2" FH Pin Sub.

(1) 4-1/2" FH Pin x 4" IF Box Sub.

(1) 4" IF Pin x 4-1/2" Reg Box Sub.
(1) 6-5/8" Reg Pin x 6-5/8" Reg Box
(2) Kelly Saver Subs. '

Maécobar Rig Lab complete.

(1) 20" x 8" x 4' high.

(1) éét Hardwood mats.

(2) AEI - 25 x 1-1/2" éowered by electric ﬁotors

(1) set for rig and surrounding areas as per the
applicable State Mines Department Regulation.

(1) 30" x 10' wide x 9' high with office and
living facilities. | | .
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APPENDIX - 3

CORE DESCRIPTIONS AND ANALYSIS

The depths on the core description sheets are drillers depths.
These have been shown to be 2 metres shallow when compared
with the wireline logs. The mistie is assumed to have arisen
due to the neglect of part of the BHA in the drill string tally
whilst drilling. The solution to the mistie is best achieved
by matching the coal bed within the Flaxmans Formation in the
core with the log character of coal on the Sonic Log.




LY
I B aE .

FORMATION

FLAXMANS

- - ..
WAARRE FORMATIOH

CORE

BEACH PETROLEUM N.L.
NORTH PAARATTE No.2

No.| 1459-O0m —1469:15m

CUT INTERVAL [ 10-15m % oge RECOVERY . 99-8 %
RECOVERY . 1013 m LOGGING GEOLOGIST : D.M.HARRISON

CLAYSTONE , MEDIUM TO DARK GREY , HARD ,INDURATED,
MASSIVE BEDDING. MINOR LARGE SHELL FRAGMENTS

( LAMELLIBRANCHS ) AND MINOR SIDERITE NODULES.
MINOR SLICKENSIDES .

CLAYSTONE , DARK GREY AND GREEN WITH MINOR FINE

GRAINED SAND AGGREGATES.

SANDSTONE , LIGHT GREY-GREEN, LIGHT BROWN, HARD FINE GRAINED,
CALCAREOUS , STRUCTURAL ASPECT OF A CONGLOMERATE , NODULAR

~WITH CLAYSTONE AS ABOVE INTERMIXED.

SANDY CLAYSTONE , DARK GREY & MINOR WHITE, HARD. 50% GRAINS
AND 50% CLAY MATRIX. QUARTZ IS MEDIUM GRAINED TO VERY COARSE
TO MINOR GRANULE, DOMINANTLY VERY COARSE GRAINED AND
ANGULAR.TRACE PYRITE AND FOSSIL WOOD. MASSIVE BEDDING.

SANDSTONE, LIGHT GREY = LIGHT GREEN, HARD, FINE GRAINED TO VERY
FINE GRAINED,MODERATELY SORTED, QUARTZOSE WITH
INTERLAMINATED SILTSTONE, DARK GREY—GREEN.

SANDY CLAYSTONE, As ABOVE AT TOP GRADING INTOQ
PEBBLE CONGLOMERATE , DARK GREY WHITE, HARD, 80% PEBBLE SIZE,

ANGULAR QUARTZ WITH 20% DARK GREY CLAY MATRIX.

COAL,BLACK,DULL, LOW GRADE ,PYRITIC, MINOR RESIN AND AMBER.
COMMON SLICKENSIDES . BECOMING ARGILLACEOUS TOWARDS BASE.

SILTY CLAYSTONE, pARK GREY, HARD, CARBONACEOUS WITH COMMON
ASSOCIATED PYRITE,

SANDSTONE/SILTSTONE, THINLY INTERLAMINATED.

SANDSTONE , WHITE TO LIGHT GREY, HARD, FINE TO VERY FINE
GRAINED, MODERATELY SORTED, QUARTZOSE , TRACE PYRITE.

SILTSTONE , MEDIUM TO DARK GREY, HARD.

SANDSTONE /SILTSTONE , THINLY INTERLAMINATED .
SANDSTONE, LIGHT GREY-WHITE ,SOFT-FIRM, FINE GRAINED TO MEDIUM
GRAINED , DOMINANTLY M.G.,WELL SORTED,QTZOSE,GOOD VIS & ,PETROLIFEROUS ODOUR

SILTSTONE ,BLACK TO D.GREY , FiRM, CARBONACEOUS .

A/SANDSTONE , LT 6Y-WH, SOFT F.G- C:6,DOM M.G ,SUB-ROUNDED TO SUB-ANGULAR,
MODERATELY SORTED,QTZOSE, TR DISSEMINATED CARBONACEOUS MATERIAL

SAMPL

E_No.2 WITH MINOR CARBONACEOUS LAMINAE. EXCELLENT VISIBLE &, STRONG

SAMPL

TR PETROLIFEROUS ODOUR.

9.0

D B/ SANDSTONE, LT 6Y,SOFT,WEAKLY CEMENTED TO LOOSELY CONSOL!DATED, M.G.

SAMPL

E Nod TO V.C.6.,DOM C.G.,SUB-ROUNDED TO SUB-ANGULAR,MODERATE TO WELL
E SORTED,QTZOSE, MINOR CARBONACEOUS STREAKS AND INTERLAMINAE

SANPL

- 10-0

Nor

E_Nod EXCELLENT VISIBLE &, STRONG PETROLIFEROUS ODOUR.

F C/SANDSTONE, LT 6Y~-WH, FINE GRAINED TO COARSE GRAINED,

DOMINANTLY MEDIUM GRAINED ,WEAKLY CEMENTED TO LOOSELY CONSOLIDATED,
* QUARTZOSE,SUBROUNDED ,WELL SORTED, TRACE DISSEMINATED CARBONACEOUS
ecovery MATTER AND MINOR STREAKS CARBONACEOUS MATTER.
EXCELLENT VISIBLE @ ,STRONG PETROLIFEROUS ODOUR.

D/SANDSTONE , LT.GY-WH, FIRM,F.G.~M.6.,DOMINANTLY M.G., WELL SORTED,
SUB-ROUNDED,QUARTZOSE , TRACE CARBONACEOUS MATTER AND MINOR
CARBONACEOUS STREAKS.EXCELLENT VISIBLE POROSITY,

STRONG PETROLIFEROUS ODOUR

e/ 'AS FOR D'
F/ 'AS FOR D'

NOTE '~ WAARRE SAND SECTION HAS EXCELLENT VISIBLE
POROSITY WITH STRONG PETROLIFEROUS ODOUR

NOTE :~ THE MAJOR PORTION OF SAND 'F' was LOOSELY
CONSOLIDATED TO UNCONSOLIDATED .




. BEACH PETROLEUM N.L.
o ) 4 . —_— N
. CORE N° 2 1469-15m 1478-00m
*
‘ CUT INTERVAL : 8:85m
l RECOVERY D 4-9im
METRES METRES .
% age RECOVERY : 555 %
1469 .
l 1469-15 LOGGING GEOLOGIST: D.M. HARRISON
. 1470 1 NO RECOVERY
1470-95
R S
AN o SAMPLE 6
. EEE SAMPLE 7
PR SANDSTONE, LIGHT GREY-WHITE, SOFT, FRIABLE TO
1a72 4 LOOSELY CONSOLIDATED, FINE GRAINED TO VERY COARSE
ceer GRAINED WITH MINOR PEBBLE SIZE GRAINS, THE SECTION
. IS BROADLY A FINING UPWARDS ONE. SORTING IS MODERATE
TO WELL SORTED, SUBANGULAR TO SUBROUNDED,
QUARTZOSE WITH A WHITE CLAY MATRIX, WITH TRACE
TO ABUNDANT DISSEMINATED CARBONACEOUS MATTER.
14739 - - VISIBLE POROSITY MODERATE TO EXCELLENT. GAS
SATURATED SANDS WITH STRONG, UNPLEASANT, PUTRID,
I L PETROLIFEROUS ODOUR.
l 1wrad -
===} 147450 CLAYSTONE, MEDIUM TO DARK GREY, HARD, INDURATED,
147479 —— . WITH COMMON ASSOCIATED PYRITE.
l 1475 4=
BRI SAMPLE 8
Tt 11475-86
1476 -
| DOMINANT GRAIN SIZE
— GR
I 4774 NO RECOVERY GRAIN SIZE RANGE
1478
NOTE | THE SECTION WAS BASICALLY LOOSELY CONSOLIDATED AND FELL OUT OF THE CORE BARREL
MINOR SECTIONS REMAINED INTACT AND CONSOLIDATED AT SURFACE. THESE WERE 1470-95 —
147113 m, 1471-4 ~1471-47, 1474-99 — |475-16m.
THE CLAYSTONE BED AT 1474-50 TO 1474-74m WAS FIXED BY THE DRILLING RATE CURVE
AND THE LOOSELY CONSOLIDATED SAND DISTRIBUTED EITHER SIDE OF THE CLAYSTONE. iT IS
THEREFORE INFERRED THAT SECTION WAS LOST BOTH AT THE TOP AND THE BOTTOM OF

THE CORE.
THE UPPERMOST PART OF THE SECTION FLOWED AND BLEW OUT OF THE CORE BARREL
DUE TO THE GAS SATURATED NATURE ©OF THE SECTION.



CORE LABORATORIES, INC.

L-St1-1
i Petroleum Reservoir Engineering
DALLAS, TEXAS

| - CORE ANALYSIS RESULTS

Formation

Page No.

/ ("/ OO B

File WA-CA-127_

Company__ BEACH PETROLEUM _N.L

Core Type CONV

Date Report_3_MARCH 81 _

ell NORTH PAARATTE NQ_2

Analysts GK___DS

ield Drilling Fluid

OTWAY BASIN.

County__ AUST State_VIC, _Elev. Location
l ' Lithological Abbreviations

ANHYDRITE — ANHY SANDY - SDY FINE — FN
SHALE — SH CHERT — CH CONGLOMERATE — CONG SHALY — SHY MEDIUM — MED GRAIN — GRN
LAME ~ LM GYPSUM - GYP FOSSILIFEROUS ~ FOSS LIMY — LMY COARSE — CSE GRANULAR — GRNL

SAND — SD DOLOMITE — DOL

CRYSTALLINE — XLN

BROWN — BRN FRACTURED — FRAC SLIGHTLY — SL/
GRAY — GY LAMINATION — LAM VERY — V/
VUGGY — VGY STYLOLITIC — STY WITH — W/

RESIDUAL SATURATION
LE DEPTH PERMEABILITY POROSITY PER CENT PORE GRAIN

Si
NUMBER ﬁgr MIIKERCYS PER CENT o 1 \L?Jrz'ﬁ | DENS.

SAMPLE DESCRIPTION
AND REMARKS

. HORIZ. VERT.
L

)

449 65

ﬁ\

/*A“"---———_~<. R e S ___._,4-;’/‘\

LV]

sy

1

i

5

1 ;
(446972~
i

l |

SST: lt-med gy, med-

v crse, firm poor sort
wht cly mtx, sub ang, .
minor argill carb lams

SST: A/A, med crse,
mod sort, occ v. crse
gtz grains.

SST: 1t gy, fn-v crse,
firm, v poor sort, wht
cly mtx, sub ang, :
minor argill carb lams

SST: A/A, fn med, hd,-
mod sort.

SST: A/A med crse. -

SST: A/A, abunt argill
carb laminations.

SST: A/A, med crse,
firm, well sort. )

SST: med gy, crse-v
crse, fria, mod sort,
argill mtx, sub ang
sub rnd, abunt pyrite.

These analyses, opinions or interpretations are based on observations and materials supplied by the client to whom, and for whose exclusive and confidential use, this report is
made. The interpretations or opinions expressed represent the best judgment of Core Laboratories, Inc. (all errors and omissions excepted); but Core Laboratories, Inc. and
its ofucers and employees, assume no responsibility and make no warranty or representations, as to the productivity, proper operations, or profitableness of any oil, gas or other

TR M e cand in annnantine with whinh ciinh rennrt icaiend ar mlind 1inan
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BEAPET AA36500
TO MR D HARRISON - BEACH PETROLEUM
CC D SISELY - CORELAB PERTH

FM T KENNAIRD - CORELAB SPORE

TLX 4433
2 APR 81

YR REF: TLX NO. 2/4 .
OUR REF: SNGECAL 81010

PAARATTE NO.

WG FOROPERM MEASUREMENTSs PLUGS WERE SATURATED N FF MEASURED ON
JERAL CONSECUTIVE DAYS UNTIL RESULTS STABLE (INDICATING IONIC
EQUILIBRIUM). GSAMPLES ARE NOW IN CAP. PRESS. CELLS WHERE THEY MUST
COME INTO CAPILLARY EQUILIBRIUM AT EACH OF SIX PRESSURE POINTS. THIS
WILL TAKE APPROX 4 WKS. (R1 WILL BE MEASURED IN CONJUNCTION WITH
CAP. PRESS. TESTS). -
HERE IS FF DATA:

FOROSITY PERCENT

INTERCEPT ''A’'" ASHUMED TO BE UNITY.

RGDS

NNN

CORELAR RE21423w
BEAFET AA3&500
VVVY
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BEAPET .AA36500

.TO MR D HARRISON - BEACH PETROLEUM., MELBOURNE
FM T KENNAIRD - CORELAB SPORE

TLX 4673
20.APR 81

o
3

RE: NORTH PAARATTE NO. 2
OUR REF: SNSCAL 81040

R

o}
"2
3

Pt A WAL, e T (TS AN T b 2
-t ! gl . .
" PR B B
: ’ o E-d N

o g

HERE ARE PRELIMINARY AIR-BRINE CAP. PRESS. N RESISTIVITY INDEX
RESULTS:

4
Y

LA

0

PR
PO
A B
,l"“ ;
AR
[
Rl b v i
L .
S B

PRESSUREs PSI

1 2 35
SAMPLE NO. KACMD) BRINE SATURATION PERCENT PORE SPACE

1170 69.3
587 93.8 . . 43.4

POROSITY.
PERCENT FF RESISTIVITY AVERAGE
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SPECIAL CORE ANALYSIS REPORT
FOR

BEACH PETROLEUM N.L.
WELL: NORTH PAARATTE NO,2

| Ol and GAS DIVISION |

=7 Wi 1gs;

— Special Core Analysis !




24A LIM TECK BOO ROAD, SINGAPORE 1953. TELEX: RS21423 TEL: 282 1222

CORE LABORATORIES 3/

Special Core Analysis

Beach Petroleum N.L.

32nd Floor, 360 Collins Street
Melbourne

Victoria 3000

Australia

Attention: Mr. D Harrison April 1981

Subject: Special Core Analysis
Well ¢ North Paaratte No.2
File : SNSCAL 81010

Gentlemen,

In Order No. 272, dated February 25, 1981, Mr. Ian McPhee of Beach
Petroleum N.L. requested Core Laboratories to perform various special
core analysis measurements on two samples from the subject well.

Two one—inch diameter plug-size samples were despatched from our Perth
laboratory to our Singapore laboratory in preparation for this study.
These samples are described with respect to lithology on page 1 of this
report.

Air-Brine Capillary Pressure (Pages 2 through 4)

Both samples had been cleaned prior to analysis in Perth. Their clean—
liness was verified by checking with ultra-violet light (to detect oil)
and methanol (to detect salt). The samples were then dried in an oven
maintained at 40-45% relative humidity.

The clean dry samples were evacuated and pressure saturated with a
simulated formation brine having a concentration of approximately

24,000 mg/l. This brine was synthesised from an Rw value given by Beach
Petroleum, and it's salt content comprised 80% sodium chloride and 207
calcium chloride since a full brine analysis was not available.

After measurements of formation factor had been made, the samples were
placed in a porous plate cell and humidified air introduced at increa-
sing incremental pressures up to 35 psi. At equilibrium saturations
the samples were removed from the cell and the brine saturations deter-
mined gravimetrically.

Cont!d. LI ]




Beach Petroleum N.L.
Well: North Paaratte No.2
April 1981

The results of the measurements are presented in tabular form on page
2 and in graphical form on pages 3 and 4.

Considering the air permeabilities of these two samples, the irredu-—
cible water saturations appear rather high. It may be possible that
the coarse grained lamination in sample number 2H, and the carbonaceous
laminations in sample number 5H tend to channel air flow at conditions
of low overburden pressure. At conditions of reservoir overburden
pressure it might be found that both samples would exhibit lower air
permeabilities.

Formation Factor and Resistivity Index (Pages 5 through 9)

Prior to performing capillary pressure measurements electrical resisti-
vities of the brine saturated samples and the saturant brine were
measured on consecutive days until the results stabilised indicating
ionic equilibrium within the core samples.

Formation resistivity factors were calculated and the results are
presented in tabular form on page 5 and graphical form on page 6. The

resultant plot yields a value of unity for the intercept "a" and an

average value of 1.67 for the cementation exponent '"m".

Electrical resistivities of the partially saturated plugs were measured
in conjunction with the capillary pressure measurements. Resistivity
index values were calculated and the results are presented in tabular
form on page 5 and in graphical form on pages 7 through 9. The resul-
tant plots yield values for the saturation exponent "n" of 1.83 for
sample number 2H and 1.73 for sample number 5H. The composite plot

gives a value of 1.78 for "n".

It hés been a pleasure to perform this study for Beach Petroleum and

should you have 