NUMBER 706

OEL 20 AND OEL 21

EROMANGA BASIN AND WARBURTON BASIN

KALLADEINA 1

TEST REPORTS

Submitted by

Delhi Australian Petroleum Ltd and South Australian Qil and Gas Corp. Pty Ltd
1983 .

© 14/5/98

MINES and ENERGY

RESOU RC ES AUSS(%‘lIJ&}[l,lA W




ENVELOPE 706

TENEMENT: OELs 20 and 21; Eromanga and Warburton Basins
TENEMENT HOLDER: Delhi Australian Petroleum Ltd (operator) and Santos Ltd
CONTENTS
REPORT: Easley, C.T., 1967. Application for Commonwealth Government subsidy
to drill Kalladeina 1 stratigraphic/exploration well, and supporting details
including drilling proposal (27/1/67).
ATTCHMT 1: Programme of drilling operations.
ATTCHMT 2: Cost estimate and associated equipment schedules.
ATTCHMT 3: Geology.
ATTCHMT 4: Geophysics.
ATTCHMT 5: Reasons for drilling.
ATTCHMT 6: Target depth.
ATTCHMT 6: Principal references.
PLANS Scale
Location map showing proposed road 1:250 000
from Gidgealpa 4 to Kalladeina 1 site.
Sample of BMR’s preferred format for a 1:1 200
petroleum subsidy well composite log.
Contract driller’s collective log for Delhi 1:240
Petroleum’s Kalladeina ‘A’, ‘B’ and ‘C’
drilling water supply bores (Horwood
Bagshaw Engineering Pty Ltd).
Fig. 1 General location map. 1:6334 000
Fig.2 Seismic base map of the Kalladeina 1:60 000
structure “probable Cambrian™ horizon
depth contours.
Fig. 3 Seismic base map of the Kalladeina 1:60 000
structure base of Mesozoic “P”-Horizon
depth contours.
Fig. 4 Seismic base map of the Kalladeina 1:60 000
structure “C”-horizon depth contours.
Fig. 5 Seismic section along line FV through
projected Kalladeina 1 location.
Fig. 6 Inferred stratigraphic column. 1:24 000
REPORT: Easley, C.T., 1967. Revised drilling proposal, and relevant supporting
details (26/4/67).
ATTCHMT 1: Revised programme of drilling operations.
ATTCHMT 2: Revised cost estimate with associated amended schedules.
REPORT: McKirdy, D. M. and Cox, R.E., 1983. Results of source rock organic

JASHARED\ENV706.DOC

geochemical studies of selected Kalladeina Formation shale drill cuttings
samples from the depth interval 11,000 to 11,250 feet depth KB in
Kalladeina 1, for total organic carbon and Rock-Eval pyrolysis parameters,
plus consultant’s geochemical interpretation (Amdel Ltd contractors’
report no. F 6188/83 [Part 1] for South Australian Oil and Gas Corp. Pty
Ltd, 28/6/83).

END OF CONTENTS

19/5/98 12:17 PM

MESA NO.

706 R 1
Pgs 3-7

Pgs 9-24
Pgs 25-30

' Pgs31-34

Pgs 35-36
Pg. 37
Pg. 38
Pg. 39
706-1
706-2

706-3

706-4
706-5

706-6

706-7
706-8
706-9
706 R 2

Pgs 40-62
Pgs 63-78

706 R3
Pgs 79-88

Bi

A2

A3

A4
A0

A0

A0

>A0

A4



¢ e 003

Janusry 27, 1967.

The Director

Bureau of Mineral Resources
(Petroleun Exploration Branch)
P.0. Bex 378

CANBERRA CITY AC.T.

Pear Sir,

Delhi Australian Petroleum Ltd. and Sentos Limited hereby
apply for grant of subsidy under the provisions of the
Petroleum Search Subsidy Act, 1959-1964, for a stratigraphic
drilling operation. This operatien will be designated as
the Delki-Santos Kalladeina No. 1 well, and has a proposed
depth of 12,000 feet.

In sccordance with the requirements set out in "Nemorandum
of Administrative Procedures” (Revised May, 1965), we Bave
prepared and present herewith for your consideration the
following datas:

1. The applicants' name as Operator for Santos
Limited and Delhi Australian Fetroleum Ltd. is:

Delki Australian Petroleum Ltd.

2. The applicant's registered address is:

| 18 Leigh Street
ADELAIDE South Australia
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Method selected for subsidy calculatioa:

Cost basis

All communications with respect to this
spplication should be addressed to the
Operator as follows:

Charles T. Easley

Resident Manager

Delhi Australian Petrolewm Ltd,
G.P.0. Bex 1837P

ADELATLE . South Australia

The sum of not less thanm $450,000 is available
for the proposed operation., A detailed cost
estimate is submitted herewith as Attachment
No. 2.

Evidence in the form of a Fower of Attormery,
which is still in effect, showing that

Charles T. Easley has full authority to act

on behalf of the Company in all matters
relating to Commonwealth subsidy has previously
been lodged with The Director, Bureau of
Hineral Resources, Canberra.

Delhi Australian Petroleum Ltd. is a publicly
owned corporation, incorporated im the State
of Delaware, U.5.A.
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8., A detailed summary of the provisions of Gil
Exploration ficences 20 and 21, State of
South Australia, within the bounds of which
the proposed test well will be located, has
previously been lodged with The director,
Bureaun of lineral Resources, Canberra.

9. The location of the proposed velhi-Gantos
Kalladeina No. 1 well is (approximately):

Latitude 27° 39' 24" 3
Longi tude 1399 23' 51" &
tlevation 108* ground level

124° kelly bushing

The location is at seismic Shotpoinvt 1C1,
seismic line "YA", established duriag 1956
by United Geophysical Corporation as part
of the Tromanga-I'rome Seismic { Gravity
survey., The location is shown on various
exhibits sccompenying this application,

4 precise survey of the location will be
made after the drilling rig is in position.

10. Details of the National 080B drilling rig
and associated equipment are set out in
the "Programme of Rotary Drilling Operations”
submitted herewith as Attaechment No. 1.
This is the same rig and equipment as has
been used since early 1962 on the majority
of Uelhi~-sautos exploratory wells,
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Copies of the drilling centrast with Drilling
Contractors (Australia) Pty. Limited and the
special servieces contracts with Schlumbergey
and Halliburtoa have previously been
furnished te the Department and will apply

to the propesed operation,

A semple of the daily drilling repert fore
to be used has previously been submitted.

The folleowing statements snd discussions inm
swpport of this application are attached:

Attachment No. 1 Programme of Drilling

Operations

2 Cost Estimate and

Associnted Equipment
Schedules
Geology
Geophysics
Beasons for Drilling

Target Depth

~ & < W

Principal References
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14. The £ollowing exhibits are attached:

tigure lio, 1 Location Map

3 scisinie Structure lap of
Cambrian tiorizon

3 Seispic 3tructure ilap of
W an

v - Base of ilesozoic
tierizon

4 seisnic Jtructure flap of
Y - Transition dods
Eorlzom

5 Jeismic Variable Density
Cross-section - Line "Iy"

6 inferred Stratigraphic
{olunn

Yours very truly,
DELHE LUSTRALIAN PRTROLSUY LTD,

/
Ly Charles 7. Uasley /

) Resident ilanager

Lhistas

BC: S.A. Mines Department //
Santos Limited
N.C. Miller
Exploration Technical File
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Kalladeina No. 1
Attachment No. 1

PROGRAMEY OF JRILLINC OPERATIONG

1. (@) Proposed well Name:

tb) Location: {approximate)

(c) Vrogrammed Jepth:
{d} Geological Ubjectives:
{e) Ustimated 3pud-in Uate:

(f) tstimated Xoving in and
Rigging up time:

{g) orilling Contractor:

2. Actess and Jite Preparation

{a} Hoad Construction:

selhi-3antos Kzlladeina No. 1

On shotpoint "MA" 101
Eromanga-Frome Seismic &
Gravity Survey, 1966

Latitude 270 39' 24" South
Longitude 1399 23' 51" tast
ilevatior 100 feet ground level

124 feet kelly bushing
12,000 feect
Test of Lower l'aleozoic strata

Barch 13, 1967

21 days

Jrilling Contracturs (Australia)l
Pty, Ltd,

(i} The road gang will inprove and widen approximately
150 miles of new road between the Moomba field and
the Kalladeina No. } location.

(ii} The length of this move iuvolves travel through
sand dunes and clay flats. Uach section of the
road will be worked individually in accordance
with good road building practices.
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. vJelhi Australion Petroloum [.td. Kalladeina No. 1
‘, santos Liuited ittachment o, 1}
: tage 2

(iii) Doad work will be done primarily with Delhi-
>antos road cquipmient, with assistance of
road building contractors if necessary.

(b) jirstrip Lonstruetion:

(i) /n eirstrip will be constructed as close to
the drillsite as terrain will permit.

(1i} The strip wil) be constructed according to
sUVAL requirements to accommodate planes
up to the size of a ©(C3,

(iii) The strip will be constructed by Lelhi-
Santos construction equipment,

(c) Uther “ecess Construction:

lecessary roads to provide access to the airstrip

and water wells will be constructed. .ctual location
of the water wells and airstrip has not been
detemined, :

{d) 3ite Creparations:

The drillsite will be located in a relatively flat
area which will require a certain amount of
levelling before the rig is moved in. It will he
necessary to dig a mud reserve pit, surp and a
water sterage pit at the drillsite.

3. kater dupply

It will be necessary to drill water supply wells for
this well to ensure adequate water for drilling.
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Kalladeina No., 1

~ttachment ho. 1

4, lole

1)

Liij

(iii)

(iv)

(v)

{vi)

rage 3

Three wells will be completed as close to
the drillsite as possible.

sater is expected to be found at 230 feet,
more or less.

The water wells will be cased with o
11.64 1b/ft water well casing.

The water will be pumped into a reserve
pit dug at the water well location, using
heam type pumping units and plunger pumps
on rods inside 4" () tubing.

The water will be pumped to the drillsite
through 4" aluminium pipe from the water
pit.

The water wells will be drilled, cased,
completed and equipped by a water well
rig contracted from tlorwood-Bagshaw
Enginerring of Adelaide, 5.4,

{a)

ard Caslug irogramme

surface Casing:

{i2

(ii)

iiale diaueter 17-1/2"
vasing:
S5ize: 13-3/6" ap
Type: Uilwell-seamless steel
weight: 40 1b/ft.
urade: He40
ipproximate setting
depth: 00
Cementiny proposal:
sachs 760

sxpected to rise to surface

tementing will be done Ly nallibsrton Ltd,
using a twin T-10 pumper and HOLCO Triplex
pumps capable of 1G,C00 psi.

;

0



Jelhi iustralian Fetroleuws 1.td, Kalladeina No. 1
aantos Limited fttachment ro. 1
Vage 4

(b) Intermediate {asing:

(i)

{ii) <{asing:

Jdole iameter 12-1/4"
Size: 9-5/8" ¢
Type: Gilwell-Seamless steel
~eight: 40 b/ft, 43.5 1b/ft and
47 1b/it.
:rade: H-i)0
Approximate gsetting
depth: 7,0C0°
Uementing proposals:
>acks: ( Volume of cement recessary
Expected cenent { to bring the top of the
tops: ( cement 200°' above the

{ highest indicated producing
{ horizon, such calculations
t to be based on caliper log
{ measurement of the hole

( diameter plus a 25 percent
{ additional volume for

{ safety.

Cementing will be dose by ‘wwlliburton Limited
usiny & twin T-10 pumper and $%(i Triplex
pumps capable of 10,000 psi.

(¢) iraduction Liner:

(i

tiiJ

liole claweter g=-1/2"
Lasing: _
size: 7" 0V (Liner)
Iype: Jiluell-seamless steel
neinht: 29 1b/ft,
Grade: <110
spproximate setting oelow ary oil or gas bearing
depth: zones of comnmercial value

Srown Uil Towl special

deep hole liner setting

asseunhly (9-3/9" x 7'}
vementing proposals:

vacks { same procedure as for
wxpected cemaint rise ( Intemacdiate string

Uementing will be done by ilfalliburton Limited
using a twin T-1C purper and /(0 Triplex
punps cepaule of 16,000 psi.
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{d) ¢asing iead Housines:

Lanes U.C.T,

Hodels: U-22

Flange 3ize: 12" 96C series x 13-3/8"

Hi thread
working vressure: 3.00C psi
(ej pits Cirilling aud Coringl:
size hake Type Luantity
17-1/2" Reed Y134 2
12-1/4" winith Jisd 1
12-1/4" smith ST26:1 2
12-1/4" Smith Kapid &
12-1/4" Jmith V23 4
12-1/4" smith T2 5
12-1/4" snith Ldad 15
12-1/4" smith (2ud 1C
g-1/z" security 333 8
g-1/2" Smith 863 2
g-1/2" Smnith aT2Gidd 7
g-1/2" Suith K2viid 1
g-1/2 security atd 15
g-1/2" security 11103 10
g-1/2" smith 1093 ' 10
3-7/15" Christensen Mavond 2
7-3/4" Christensen D amond 1
. Uetails of nic
’lant and equipnment owned by Jrilling Coutractors

(sustralial 'ty. Ltd.,
sydeey, Australia.

{a) uraw norks:

fiakes Hational
Type: 303

nated (apacity:
(4=-1/2" o B) 12,CC0 feet
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guntos Lindted

{hi

(c)

{n

e

(£}

(¢}

wastf errichs

lake:
fype:

sated Vapacity:

sotary Table:

Yale:

Type:
aize:

CTacines:

lakes
Type:

Belioirae

Yake:
Yodel:
aize:

LOTKRINgG £ressure:

Vales

sodets
size:

drill vipe

size and Yake:

Type:
seights
{rade:
sainges

- 013

halladeing No. )
~ftachnernt fo. 1

4

Lage &

lee {, Hoore
136 ft.
’830.000 11’35 .

1 lwell
Kodel 26" ..,
26" opening

superior
(2) vTi3.6
(2} PTu.é
1,756

hational

(2) (=706 7-1/4" x 14"
(1) (=250 7-1/4" x 13"

Caneron

double preumatic
16" 1,500 series
5,600 psi
shaffer hotating llead
(for Jdir urillisg)
Iype SC

12" 900 series

4-1/2" 0% spav
4~1/2" sull Ho
t

3
[

ilydri}

{..K.

12Y 900 series
3,000 psi

o
le
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(h)  Urill Collars:

Janeter:
vore:
Length:
dunmber:
(i) Core Uarreils:

Yake:

Length:
humber:

(J) air willing Equipment:

o 014

Kalladeina o, 1
Attachiment Mo, 1

Fage 7
3" g 6-3/4" 05
3" 19 L 2-7/8" 1
3¢ ft. 3 ft,

12 3C

Christensen 6-3/4" x 4" x

6C ft. double tube core
barrel, 3eries 250p
corplete with safety joiut
and handling tools

60 ft.

(2} Serial Nos. 1407 and 1427

It is proposed that upon reaching the top of Lower
Paleozoic rocks a core will be cut in order to

determine the lithology,
the age of the sequence.

structure and, if possible,
If the available data

indicate that the underlying section can be drilled
successfully with air as the circulating mediun, a
contract will be entered into for the air drilling
equipnent described belown end a copy of the contract
furnished to the Hureau at that time, The air
drilling equipment is stacked in Adelaide, South
fustraliy, and during the period it is being moved
to the Kalladeina Mo. 1 location, the well will
countinte to be drilled with wud,

The ifir urilling Lquipment is owned by International
Alr Oritling Gompany, Fort worth, Texas, UL,53.4. The
following equipment will be used to drill a portion

of the hole with air:

3 80C SCEM 280 psi Primary %ir Jrilling Units,
each being a Cardner Denver ukN compressor
powered by a Ceneral Motors 12171 diesel

engine,
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Kelladeina No, 1
Attachment o, 1
Page B

1 1,200 psi dir Orilling Sooster Unit, heing
a Gardner fenver HL) compressor powered hy
a Ueneral Motors £i71 diesel engine,

1 Chemical Injection Unit

1 shaffer type 50, 12" 3,000 psi rotating i.U.¢.

1 Yobil Air Yrilling workshop complete with
tools, spare parts and operating supplies
adequate for )2 months independent operations
in remote locations iu Central fAustralia,

1 Ueaerator Lnit, with blooie by-pass and
geration control manifold.

1 Air line with valves, chokes, check valves
and by-passes designed for efficient and
safe rig-up and eperation.

6. Iransportation (Tonnage and Jistances Hoved)

Kig and equipment to be moved from the “gomba lield and

from fwelaide, South sAustralia.

Hig and essociated plant
Casing

Mud Materials

{ement

Camp, equipment, etc.
Personnel

Mr Urilling Lquipment

A1l equipment will be moved

Hoad

780

135 4 ionnage
70C
155
03
75
6C
556 -
75

out on completion of the

well to 2 drillsite not yet detemmined.

Oto
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7. Mud Frogramme

Kalladeing Lo, 1
ittachment o, 1
age 9

The well will be drilled using clear water to the top of
the Transition zone at approximately 4,250 feet. in
organic thinner, FEBTI, and drilling detergent will be
added to coutrol viscosity and hydration of sheles.
Below this depth the mud will be additionally treated
with chemicals to control its physical properties

using O~Uroxin and CC-16 until intemuediate casing depth
is reached, {4fter intermediate casing is set, the nell
will be drilled using air as a circulating wedium, The
followiny materials will be placed on site before

conmencement of drilling operations:

¥ud Materials

FLOTH

Orilling Letergent
Gel

{~liroxin

CC-16

Bi-Carbonate of Soda
Caustic Soda
Calciwr Chloride
sodium Chloride
darytes

(elloseal

Mageo fibre

Lime

Sodium Di-Chromate

Cuantity

Lbs
2,240
700
40,000
30,006
15,00C
2,168
7,700
3,366
4,950
66,300
1,450
7,900
8,450
2,240

Sacks Tons
50 1.0

100 gal. .3

400 17.9
6CC 13.4
J00 6.7
23 1.0
55 3.4
24 1.5
45 2.2
1,076 26.9
58 0.6
158 3.5
15C 3.6

5 drums 1.0
83.2
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8. Jitch Samples

(a) Diteh >omples will be caught as follows:
(i} surface to Transition Zone X foot intervals
(ii) Transition :fone to Total Uepth 1¢ foot intervals
(iii) during Coring 5 foot intervals
{iv) khile Circulating 15 minute intervals

(k) One set of samples «il?! be washed and retained for
use at the wellsite., Sagged samples will be
re-washed and divided into required sets at the
{ompany's Adelaide i.arehouse and one set will bLe
forsarded to the bureaz of miperal iesources,

9. {oring
{a) irogramne

f. core will be taken in the L.alloon for lithologic
and paleontologic purposes.,

4 core wil? be taken in the Hutton for lithologic
and paleontologic purposes.

& core will be cut upon reaching the Lower "aleozoic
rocks. In this sequence, cores will be cut for
stratigraphic, structural and reservoir information.
The cores will be cut at convenient bit chanuge

depths and as nearly as practicable at 30C' intervals.
In sections of uniform lithology, agreement will be
requested for an extensior of the coring intervals.

Cores will also be cut at any norizon if necessary
to further evaluate hydrocarbon shows.
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(h)

(c)

{(d)

If sny drill stem tests flow oil or gas in
significant quantities, the reservoir will be
continuously cored until the hydrocarbon
bearing interval has been fully penetrated.

4 bottom hole core will be cut.

The specific programme is proposed as follows:

Formation (predicted top) ~ Mumber and Length of Cores

nalloon (5,250 feet) 1 x 10 feet

Hutton (5,550 feet) 1 % 10 feet

Lower Paleozoic (6,600 feet) 1 x 10 feet at top plus
estimated 16 x 10 feet cores

Total Depth (12,000 feet) 1 x 10 feet

Core Uiameters and Length

411 coring will be with diamond coring equipment,
taking cores approximately 4" in diameter.
Diameter of conventional cores, if any, will be st
least 2-3/8". Hinimum length of cores will be 1G
feet, except in the case of extremely hard
formations, when, if the coring rate is very slom,
shorter cores will be cut.

Recoverz

'A second core will be cut if recovery on the

first run is considered by the wellsite geologist
to be inadequate,

sidewall Sampling

A Schlumberger sidewall sampling gun will be
available on location for use if required,
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10. Jeviation

osurveys will be made at intervals not exceeding €O
feet as drilling progresses, If the changes in
deviation set out below are exceeded between
successive surveys, the previous 00 feet of hole
shall be surveyed at shorter intervals. The changes
bretween surveys indicated below will not be exceeded
in distances less than 100 feet. The changes nmay

e reduced proportionately for recordings taken at
intervals of depth of less than 100 feet, but
intervals of less than 30 feet will not be used.

Jepth Interval Change in veviation
First 1,000° above T.:. 3-3/4°
next 1,000 higher 3-3/4°
Lext 1,000' higher 20
kemaining interval to surface 1-1/20

11, iellsite Lzboratory Hervices

@) Nud Control

Y¥ud checks are wade at least 3 times daily. The
following properties are measured on each mud

check:

Funrel viscosity Yield Point

tieight 1C second yel strength
water Loss 1C minute gel strength
Filter C(ake Thickness pti

fpparent Viscosity s0lid content

I'lastic Viscosity sand content

Chioride content
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(b)

(c)

(d)

Ka)ladeina do., 1}
Attachment lo. 1
Page 13

Equipment available to run mud checks is as follows:

Filter Press
Visecosineter Funnel
Sand Content 3et
Gas Jetection

(i) Name of Service Company:

(ii) Hquipment to be used:

(iii) Data to be provided:

Penetration Hate

(i)

Neme of Service Company:
{ii) Equipment to be used:

(iii) Data to be provided:

¥ud Balance
Fann V-G ¥otor
Mud 5till

Exploration lLogging of
fustralia Inc,

Portable Avtomatic Gas
Detector

Continuous detection of
gas in mud stream

Uperator owned
Geolograph Recorder
Continuous depth record

and rate of penetration
graph

Cuttings Analysis and Fluorescence detection

A fully equipped and manned geological laboratory

is maintained on location,

Microscope, ultraviolet

light and other standard equipment for analysis of

cuttings and shows is available.
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12, Leguing and Surveys

Bun 1
(-amma Hay-
ijore fiole
Lompensated .
sonie, (aliper S0 - 7,000
Induction- .
Electric 300 - 7,000

Froximity Log
porous zones

Jensity 56 -~ 7,600
Lontinuous
lipmeter 500 - 7,000

Casing Collar If production

Locator casing is set
Velocity (In conjunction
survey rnith Seismic

tontractor)
it Total epth

13. tormation Testing

(a) Exoprauue

Uver prospective

Kalladeina ™o, 1}
Attachment ho, 1
Fave 14

Buns 2 - 4
aschhwiberger Logging

7,00C - 12,00C

Only tne Gamma Kay and Jensity
logs will be run during air
drilliny operations, There
will be 3 runs 2,000 feet orx
less apart, lPollowing the
running of these logs at
Total :epth the hole will

be filled with mud and the
Induction, tlectric, Sonic
gnd Continuous .ipmeter will
be run, If the lithology
and fluid content of the
rocks mate it desirable,

the Laterolog and Proximity
Logs will be run over zones
of interest.

A1l shows of o0il or gas will Le drill stewm tested

as soon ags detected.

In the general case of

porosity without shows, arill stem tests wmay lLe
run to provide reservoir data or to eliminate
any doubt as to hydrocarbon coutesnt, N1
doubtful situations will be tested.
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(b)  Equipment
n.S.T. equipment on location will be:

fialliburton Mo, 3 Wall Packers
Halliburton No. 2 hall Packers
Halliburton RIT3 for 9-5/8" 60 Casing
Halliburton Type ¢ ook Wall racker
for 7" Casing
1 Hlalliburton 5" Hydrospriag Test Tool
~§seubly
1 ualliburton 5" Dual C.1.7. Valve
ssenbly
2 islliburton BT fecorders, Lange
C - 1C,000 psi
1 Halliburton BT Clock, 24 hour
1 Halliburtsa LT Clock, 12 hour

b st D3 DD

separation equipment:
1 Skid-mounted Mational Tank Co. two

stage two phase separator unit with

3" orifice run on high pressure

gas outlet,

14. ibaundonuent

In the event the well is a dry hole, it will be plugged
according to the Houth Australian Mines Department
plugying nrocedures.

15. Persounel

{a) 3hifts to be run:

Jaily 3
weekly 21
Hours per shift 8

Do
~ -.‘
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(b} DVrilling Crew

Toolpusher 1
Rig kechanic 1
Jrillers 4
Rotary lelpers 12
lerrickmen 4
Air Drillers 2

(¢} Other Un-site Labour

{ooks 3
Others 10

(d) Administration, etc,

trilling Foreman and

%ud Lngineer C.T. dkov
hellsite Geologist N. Fapalia, alt.
0. Nugent
4, Kapel
Petroleun Engineer fi.F. Spinks

{e} Accommodation

The camp, presently located at the MNoomba field,
or one similar, will be moved to a point near
the kalladeina No. 1 location. The camp will be
completely air-conditioned, and will house 50
personnel, The camp will be supplied with

240 volt electric power and bottled gas for
cooking and hot water service,



veilhi fustralisn Petroleum Ltd.
Santos Limited

16, Transport

t'urnished by CGperator for
supervisory personnel:

turnished by Contractor:

Kalladeina ho. 1
Attachprient No. 1
Fage 17

3 Landrovers

4 Missan Patrols

1 Gilfield truck
complete with winch
and gin poles

1 Landrover Ltility
2 Jilfield trucks
complete with winch
and gin poles

Upe iX3, one Cessna 310, Cessna 210G's and 185's and
other aircraft as required under charter will serve

the site from Adelaide.



Jelhi Australian ‘etroleuw: Ltd, Kalladeina fo. 1
santos Limited Attachment o, 2

ORILEING €CUST ESTIMATE TO TOTAL OBBTH
(12,00C feet)

;':y!n
Aiccess Construction ‘ 25,000
Site preparation and clean-up 1,000
tater sSupply 8,000
Transportation - equipment, personnel and
consumables 42,000
Hertal of truck, moving equipment 2,500
air Charter 74200
Jrilling Uits - 17-1/2° 750
12-1/4" 13,60C
3-1/2" 6,831
5'1/2” 22.400 430?‘1{;&
f'uel 11,2CC
Jrilling Fluid 15,600
Cement - {lass 4" 570
Class i 3,30C 3.,67C
Cementing Services 2,000
wlectrical Logging 3ervices 51,146
tiud Togging 1,606

vormation Testing 9,000
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Jelhi ‘ustralian retroleum Ltd. Kalladeina {0, 1
santos Limited Attachment Mo, 2
fage 2
+A
iilg fental - 21 days = §& 448 9,405
38 days » 21,300 57,006
3 days = 41,330 4,054
3 days ¥ 21,180 J,564 92,026
iir fental - 20 days ¢+ §4 470 9.40C
800 hours + 3 12 9,500
2CC hours - LA 8 1,600 26,600
Uther Tool fHentals 1,000
Overhead 7.41€6 |
t.ommunications 450
Insurance a4 19C
Jata Reproduction 2,400
rlela Living (uarters and ‘menities
\J&C/day 24,440
wigcellaneous HC0
tinal Heports 2,600
Casing -  7CC' 13-3/3" 48 1b. {=-4C
: ¢AB 25 3.675
1,00C* 9-5/8" 47 1b. N
¢ was,50 5,000
4,200 9-3/8" 43.5 1b. N
i 235,05 21,21¢C
1,900 9-5/3" 40 b, !
o 544,80 9, 12¢ 39,05

IOTAL AT $1425,231
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JERRECIATION : -

Machivery and camp
equipment

Surface drilling
plant and down-
hole equipment

Original Estimated SHate of

Amount of

Cost Period eprec~
(hecks) iation

$72,5983 11.¢C 16;;
302,500 11.0 20,4

TOTAL, "B"

CiAND TOTAL ("a" + "0")

llepreciation

$1,334

12,79%

¥t 14,332

+A439, 363

027



Jelhi Australian Petroleum Ltd. Walladeing ho. 1
santos Limited rttachment No., 2(a)

BACHINGRY AND ELUIVEERT

¥

i

'Flumbing and hater supply Yquipment 3.CHC
Ylumbing iquipmest 9,412
Ore Uaterpillar 212 Grader 11, GO0
One Caterpiller 922 [ront tnd loader 17,20C
One Caterpil'ar J6U Jozer 36, 60C
Une Ajax multi-stage centrifugal Pdmp

powered by a Caterpillar 032C Lngine 5,044
~ir Compressor 342
ilectric velder i3

T&T.‘sf, n‘:."-72. {;93




ilelhi sustralian retroleuw Ltd. halladeina No, 1
santos Linited nttachiment ko, 2(h)

024

SLHFACE JRILTING PLALT, AkLIUOLE BECUTPNENT ARD Cii

&

Automotive diquipment and spares 3.6CC
hechanic's Léanto and Caravan tnit 34 3,616
wiles building (schlumbercer warchouse) 494
lectrician's Caravan Unit 33 2,726
Kitchen {argvan store Lnit 35 5,008

Fittings, Spares, iJishes, Utensils, and other
small equipment to furnish camp amenities 12,040

Une Gaterpil 'ar J-130C 6 cylinder 1CC KV

24C volt (enerating ['lant 08310
Teo Gaterpil sr 43331 24C volt generating

sets 15,504
Une shid-mounted Cenerator fiouse 3,000

apares, tittings, and 7“ccessories for the camp

electrical and refrigeration system 10,648
dadio Communication iquipment 7,000
4 10° x 4C' 10-ran Bunkhouses 28,000
1 10" x 40' Gunkhouse, {ffice and first

fid Caraven 6,956
1 10' x 4C' S-wan Sunkhouse E 7.192
1 10" x 40" Suskhouse and (ffice G T4C

1 10' x 40* Geologic and Engineering 7
Taboratory and Uunkhouse 7,746
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Page 2
W

1 1C* x 4G* washcar, laundry and toilet unit 9,470

1 10" x 40' kitchen cooler unit 17,61C

1 10° x 4G* diner storuge unpit G, 16C

1 10" x 40" diner canteen unit 7.C2C

1 "Rightways” semi-trailer van 2,356
Reamer stabilizers and stabilizers G972
Fishing tools 18,400
lever 6" drill col-ars 7,950
figh and Low pressure separator and test tank 10,7CC
2 {hristensen and 1 iycalog coré barrels 14,202
(Casing head 672
Spares, accessories aud parts for surface and

downhole equipment 8,100
21,000' 4" victaulic water line with housings 15,0830
26,000 4" aluminium water line with housings 13,970
2 4 x 4 Leyland Comets 12,685

1 4 x 4 Chevrolet 5litz hater Tanker €,200
2 nissan Fatrol four-wheel drive vehicles 6,140

5 tandrover four-wheel drive vehicles 14,921

TOTAL $A302,500

P ———
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velhi Austrslian Petroleum Ltd. Kalladeinag Mo, 1
santos Limited Attachment Ho. 3
GEQLOCY

The kalladeira anticline is located on the western flank

of the Cooper's Creek geologic basin and to the east of

the large regional Dirdsville Track basement high. The
nearest wells are FPC(A) Poonarunna No. 1, 33 miles
west-southwest, which bottomed in sediments of presumed
pre~Cambrian age; the Delhi-Santos Pandieburra ho. 1 well,
63 miles to the north, which drilled into Ordovician rocks;
and the Gidgealpa gasfield wells, 47 miles to the southeast,
where sediments of Cambrian age underlie the Pemmian., The
Kalladeina anticline is an elongate, fairly simple, low
relief structure trending northeast-southwest, 4t the
-10,700 foot level, geophysical mapping indicates more than
400 feet of vertical closure and approximately 30 square
miles are included within the lowest closing contour.

The Kalladeira anticline was discovered by reconnaissance
reflection seismic surveys (Line “¥V", Figure 5), carried
out during the Strzelecki-Cooper 3eismic { Gravity Survey
(1965). This programme was designed to further define the
Cooper's Creek basin, and in particular, to wap in areas
where reliable pre-Pemmian reflections could be recorded.
A& large reversal of strong pre-Permian reflections was
detected in the general area of the Kalladeins artesian
wWater bore, and this structural lead was brought to its
present stage of definition during the Zromanga-frome
Seismic & Gravity Survey (1966).

The iritial location selected for an exploratory well is
near the crest of the deep anticlinal closure at Sbotpoint
101 on Line "MA".
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In considering the stratigraphic units to be penetrated in
the Kalladeina No, 1 well, it should be kept in mind that
their thickness and their very presence is based solely

on geophysical data tied to very distant points of
subsurface geologlc control.

Mesozoic

The Mesozoic sediments are extremely uniform in lithology
and general thickness over vast areas of the western
Great Artesian basin, beneath which lies the Cooper's
Creek basin,

The Jurassic aund Cretaceous sandstones are not considered
prospective on this structure, ilowever, these sediments
will be carefully evaluated by sample analysis and
continuous recording mud gas detector during drilling.

The only Mesozoic sequence in the area which to date has
given any real encouragement in the search for petrolewm
is the Lower Triassic, but the unit is not expected to he
present in this well, or if present, to be very thin,

Permian

It is believed that kalladeina ho, 1 is located to the
west of the Pemmian portion of the Cooper's Creek basin
and, therefore, sediments of Permian &ge are not expected.
In the unlikely event they are present, they will be fully
evaluated,
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Lower Paleozoic

The nature, thickness and age of the Lower l'aleozoic rocks
are unknown at Kalladeina. Good seismic reflections from
as deep as 4,000 feet below the regional unconformity at
the base of the ¥esozoic, show the aleozoic rocks to be
orily gently folded.

fuy attempt to predict the sequence is somewhat speculative
and is based solely on very long range regional geological
projections. Jome Urdovician marine sediments may be
present, probably as fine~grained clastics similar to those
dril'ed ip the Pandieburra No. 1 well to the north.
Favourable development of porosity is always 3 possibility
in rocks of this type.

& good seismic reflection at about 7,200 feet may represent
the top of Cembrian sediments. Cambrian lithology will
probably consist of shales and carbonates of the Gidgealpa
sequence. It is possible that some sandstones will also

be present {sands comprise a significant part of Cambrian
sequences in adjacent regions)., Seismic evidence of
thickeninyg of the probable Cembrian to the north and west
indicates that Juring deposition the basia was actively
subsiding in that direction. Thiuniny over the structure
itself (Lines "¥4" and "M(") implies its early existence.
There has been subsequent tilting to the southeast and
developnent of the Kalladeina anticline and other structures
along an extersive trend in the western parts of the
Cooper's (reek basin. The epeirogenic activity during and
after deposition should have produced conditions favourable
to the developuent of a variety of carbonate and clastic
reservoirs and also for the migration of hydrocarbons into
available traps.
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rage 4

Jeismic data also shows that the upper portion of the Lower
raleozoic sequence exhibits both depositional and erosional
wedging-out on the eastern flanks of the structure. Thus,
there are excelleut chances for stratigraphic traps, in
addition to the anticlinal trap.

4s the stratigrephy on the Kalladeing anticline is
completely unknouwn, the well is programmed to 12,00C feet
in order to penetrate the full sequence of strong
continuous seismic eveuts, Mir drilling is proposed below
7.C00 feet.



Uelhi Australian tetroleum Ltd. Kalladeina No. 1 030
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GEuHYSIC S

Cravity and Yaguetics

The Kalladeina structure is situated in a gravity low and

& maguetic low and cannot be easily identified as a
structure on either the magnetic total inteusity or the
Bouguer gravity maps. Reviews of magnetic data show that
the nearest magnetic basement depth estiwates east anc

west of the Xalladeina structure are values of ~13,20C and
-8,500 feet respectively. The basement below the structure
has been interpreted to be at approximately -12,000 feet,
which is in general agreement with the depth of the base

of reflections. The Bouguer gravity anomaly produced by
this structure is apparently obscured by the strong gravity
gradient effect of the large fault just west of, and
parallel to, the structure. A gravity derivative map of

the area shows a positive feature which approximates the
Kalladeina structure. The major gravity maxioum and seismic
high mapped west of the fsult lacks pre-Mesozoic reflections
and is associated with a shallow magnetic basement (-3,500
feet), (See Heferences 3 and 4).

Seismice

Reconnaissance reflection seismic surveys along the western
tiank of the Cooper's Creek basin indicated the possibility
that a large anticline existed in pre-Fermian rocks in the
Kalladeina area. Continuous reflection profiling in the area
confirmed the presence of the structure.

Pre-Mesozoic reflections are stronger and more continuous
here than in most of the Cooper's Creek basin, due wholly
or partly to the absence of the strongly reflective iermian
section. Inspection of Sonic logs at Gidgealpa reveals a
nunber of significant velocity contrasts in the Cambrian,
and it is believed that most or sll of the pre-Kesozoic
reflections at Kalladeina represent this section.
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Data quality varies from good to poor over the area mapped,
with the majority being fair. The poorest data are on
Line "KC", on parts of Line "¥I", on the east end of "¥i",
and on "N¥U" and "FV" near the large down-to-the-east fault.

Structural contour maps have been prepared at Trausition
Beds (Fig. 4), Base of Mesozoic (Fig. 3), and probable
Cambrian levels (Fig. 2). The two shallower horizons
probably have ouly minor significance in analysis of the
structure. The "I or Base of Mesozoic map, represents
an erosional surface, and the formations of interest are
below this unconformity. The time-depth curve used to
convert "C" reflection times to depth was essentially that
devised by a study of al} wells in the region. This
checked closely with a delta-T analysis of reflections in
the Kalladeina area. To obtain “C - P" intervals, a
time-thickness curve also representative of the wells was
used. From the "I" to Cambrian horizon, an interval
velocity of 16,00C feet/second was used,

At the probable Combrian horizon mapped, the Kalladeina
structure appears to have minimum vertical closure of

400 feet and the area within closure is 30 square miles,
rre-unconformity reflections indicate thiokening generally
west-northwestward across the structure and into the syncline
along its western margin (Fig. 5). These reflections sll
disappear near the large fault at the west edge of the area
contoured, Yore minor faults than shown may be presect,

but the control established is not adequate to map them with
any degree of reliability. The area of the structure appears,
by inference from the abovementioned westward thickening,

to have been in a hasin of significant subsidence. It has
since been tilted to the southeast. Lines “MA" and "ME¥

show north-south thinning over this structure, which fmplies
that the structure was active during deposition.



Delhi Sfustraliar Petroleum Ltd. Kalladeina No., 1
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HEASONS FOR URILLING

The main objective of the lelbi-3antos Kalladeine No. 1
well is to explore for oil accumulations in Louer Faleozoic
rocks on a large, gentle, closed anticline. The well is
expected to penetrate approximately 5,400 feet of Paleozoic
sediments within structural closure. This section is
expected to be predominantly marine sediments of Combrian
age, with some Ordovician also possibly present, The
Ordovician encountered in other wells drilled in the
Cooper's Creek basin has consisted predorinantly of grey
merine shales, with associated silts asd fine sands,
Canbrian sediments, as at Gidgealpa and the Northern
Flinders Hanges, comprise a very thick marine shelf
carbonate and shale sequence, with well developed sands
also present im the Amadeus and Georgina basins and
Adelaide geosyncline regions. Excellent carbonate porosity
is present at Cidgealpa, and hydrocarbon shows are found
both on outcrop and in the subsurface.

The well is extremely important frowm the point of view of
future exploration in this part of Australia. The
stratigraphy is unknown and if the predicted favourable
sediments for the generation and trappimg of petroleum
are in fact encountered, a very large area becomes highly
prospective.

N3¢
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TARGET Ll Th

Ihe proposed Total .lepth for Kalladeina ho. 1 is 12,600 feet.
It is anticipated that the top of Paleozoic rocks will be st
t,600 feet, thus sllowing for a peretration of the ohjective
sedinents of 5,40C feet, sufficient to penetrate below the
depth of 81l continuous seismic events. &4ir drilling is
proposed to comsence no shallower than 7,00C feet, if
suitable conditions occur, and to he continued to Total
Jepth or until an o0il or ¢as reservoir is reached. The
appearance of extrusive or intrusive igneous rocks,
metamorphic or impenetradle rocks, or of very steeply
dipping strata, will be sufficient reason to teminate the
drilling at less than Target ilepth,

Jtraticgraphic Frognosis

Formation Jrilling Uepth
(ieet)
hecent and Tertigry surface
vintor 4C0
Tanmbo 2,650
doma 3.650
Transition 4,30
¥ooga ' 4,550
ralloon G230
iiutton 5,530
Lower i'aleozolc (urdovician %) G,600

{ambrian (%} T 200

0348
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FRIGCIPAL REFERENCES

Further details of geology and geophysics pertinent to this
application for subsidy are included in the following
reports on operations carried out under provisions eof the
Petroleun Search oubsidy dcts.

ells

1. elhi-sautos Cidgeaipa No. 1.
2. jplhi-santos tandieburra No. 1.

3. FyC{(3) Poonarunmra Ho. 1

Leophysical surveys

1. sStrzelecki-Cooper seismic & Cravity Survey (19683,

2. GSromauga-irome Seismic & CGravity Servey (1966},
Yrogress Reports.

3. Innamincka-Betoota ‘eromagnatic survey (1961).

4. Lake Gregory-strzelecki Cravity survey (19653.
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COMPOSITE  WELL  LOG
COMPANY ANY OIL CO PTY LTD

PETROLEUM TENEMENT 100 F WELL NUMBER DRAKE NO. |
STATE NEW VICTORIA  4-MILE SHEET  DINGO BASIN TIMBALE WELL STATUS ABANDONED
LOCATION -  Laf.34°50'S Long. 129°30E ELECTRIC LOG DATA r _ RADIOMETRIC LOG DATA
ELEVATION - Reference Pt. (RT/,Eleef’) 60 AS.L| RUN NUMBER / 2 _ TYPE OF LOG CRN
DATE 4 Jan_| 2 Feb. RUN NUMBER 7
Ground 0 ASL FOOTAGE LOGGED 538" | 2397° . [ pATE 2 fob.
Dare Spudded 15t Janvary 19 LOGGED _FROM 598" | 2996' TOTAL DEPTH - DRILLER 1 3000
o ) y B LOGGED TO 60’ 599/ TOP OF LOGGED INTERVAL . 7007
‘Date Drilling Stopped 144, July 19.. OTAL DEPTH —ELECTRIC o6 1 5957 | 2997 S0TTON OF L0GGED TERVAL 5595
Date Rig Off. 20th. July 19.. " TOTAL DEPTH - DRILLER s00” | 3000’ TYPE OF FLUID IN HOLE Mod
" Total Depth Oriller 10,000 CASING SHOE - ELECTRIC L0G| 60’ 599' ‘ , FLUTD LEVEL o
E.Log CASING SHOE - DRILLER 60’ 600’ i WAXIMUM RECORDED TEMPERATURE - /50°r
Hole Size n. Fr’>c>m To, BIT SIZE 1757 1 124" « NEUTRON SOURCE, STRENGTH & TYPE 1 GNAM 5
I7‘§,2 " % . Zgo’, MUD-KIND Beplontle | Benfonite SOURCE SPACING ~ IN. | 5
) 124", 600 , - 305%0 , - TREATMENT Myrtan_|Causticiy LENGTH QF MEASURING DEVICE 8"
Casing . gzg/gg» 3%%% ¢ |7(') ,0801 WATER 1055 ccs/30 min} 6 4 0.D. OF INSTRUMENT - IN, 4%
In. Wr. Gr szt'h Cmt. Cmt'd To WEIGHT lbsfeu.ft. | 72 86 ’ TIME CONSTANT - SECS. . g~
- = == = VISCOSITY  {Marsh)Sec] 50 47 ] ) . LOGGING SPEED ~ FT/MIN. | : /6
207 94lbs H-40 60 25 sx  Surface - =
l33/8 481bs 40 690" 200 % Surface pH 8 /4 STATISTICAL VARIATION - JN. 0.5 @500
998 401bs T-55 2950 200 sx 2000 2 5 ’ SENSITIVITY REFERENCE V 400//00
698" 291bs N-80 7490"  500sx 4000 RESISTVITY Q m'/m |35 @72F |34 @75 F : « " [ Recoroen BY | JDoe \
& TEMP .7 @35 F125@/50 7 g - )
Cament Plugs  From To Sacks 2O AR — : CASING RECORD. | oPEN HOLE RECORD
‘ 1207 140 5 MAX, RECORDED TEMPERATURE | A95°F | /50°F : " | run N | size <IN W - Las. INTERVAL - FT : BIT&[ZE‘ INTERVAL~FT
ELECTRODE SPACING % K _ B e ,
Perforgtions  Type . .Size from To No/ f SYMMETRICAL ° 647 | 64" - 20 . - 94‘ \ SU"f'\‘ 60 -
Jet %07 s7o 4 /8°8" | /8’8" »
Byl 73 50" 75" 4 NON-SYMMETRICAL |28 “~45"103%~45"
‘| RECORDED BY - S Smith | J.Doe
Well Head Fittings: Copped with plofe and 2 “vatve ‘ . j
Drilled by: Md Ocean Driling Co. Lt LITHOLOGIC REFERENCE | OTHER BORE-HOLE LOGS
Logged by: Sehlumberger  Cemented by: Haltburron [ ZeS8| Conglomerate Greywacke EZz] Delomite Bl > [ ] col: Colesroous
Drilling Method: Rafony Mud logging by :Core Lab ‘ : . Temperature 60" o 550’ Run7
WELL SYMBOLS draceig Silkstone Calearenite Teger égp”fg"mfn}fe""*s E gl : Glavconitic Micro-Caljper 2997 0599"  Rup72,3

~O  Gas szaw, stight i Core, inferval, number ,

OO Gas show, strong and pecovery " Voleanic racks o ~ Velocity 2997 fo 599" Rum!

- ® (il show, slight ¥ Sidewall core Tilite Ciaystone Gakilotite v by ba:/wgﬁaﬁm [:] Py + Pyritic ‘

®® 0jf show, strong 3 Perforated interval ‘ ‘ ;

®O 0if-and gas show % Formation fest Quartz sandstone % Shale ] Mar/ =] Metamorphic rocks L—_:l ¢ Carbonaceous
=

O Fluorescence inferval, and na{® 04, =T gn @ Gneiss

ra , Circulation Joss , partial, Plygged interval © incsg. e
™ and sg. mud @ Limestone B,0,0 é‘vaglf;//‘e D mi : Micaceous E ch: Cherty
rayy Circulation loss, complere, ' -
and sg. mud & Macro \
g3 Flow info well, A Micro Fossil Litholoay b SPONTANEOUS POTENTIAL | = RESISTIVITY RESISTIVITY GAMMA RAY 'NEUTRON
and s.9. mud & Plant 0551/ ology oy Millivolts 2| % ohms m2/m ohms m%/m Micrograms “counts [sec.
Blowour ® Spore, pollen AN. Other Sl 9 : Ra -eq. /metric ton o
—f A+ 20mV 21 2 1o 16"shortnormal  20|0 1878”7 Laveral 20} =
8 5 FORMATION a7 % >
LITHOLOGY|  MUD GAS o o and other x =
» g 9 <3 w2l a0 200 {0 0 3
g < wage f | DETECTION 213 ¢ o 8 200 S S RESERVOIR ENGINEERING DATA | £ 3
> <] DRILLING RATE ) vt : SIEE 2 v Radfiation inersity Rodiation intensity Z©
c 5 (min / 56 ) Clst =) |\ Arbitrary Units)| pepTH =112 s al 5 0 64" long normal 204 . inereases ' Jncreases &©
. mi ) . ~Q w3
- Live Oil g % o § e Gamma Ray Zero O Div. <___{r\leufr'nn Zero &0 Divisions
© o= 10 20 30 5 S|a "_ left of this line left of this line
30 40 50 0 50 100, I 0 10 |60 20 360
| | » = =
g e
I“‘:] ] (:; == ) §
Iz;/ . O ] =] ED Recovered 2085/5. ‘Q
578 1 - gas cot watery mud §
Hugh 100’ ., Water R
—Hughes S S B 100"} — T aler kesfed 3000 ppm NaCY. ©
W7 R | ] e " e NEEN
T > IS
0 = QY
15 HECH r s RN
6. : L B R
97 T 1 = y
Hughes - ol — @ Gas 0-5//A/0//0 ( &
w.7.R I v Ny S T e o 10 8O oy
PR o o ST 200 — . X
Ay R B e —— N
" k = X
e - &
. S
r 2 == <
] e &,
=] SSe= 3
‘ il 300" —— !
G1B- 26

Bureav of Minerol Resources Gaology & Geaphysics . chober, 1960.
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Hm@@ BAGSHAW ENGINEERING PTY. LTD, 157 bivard Stret, Bivardstown

| South Aust,
WELL DRILLING CONTRACTORS AND HYDRAULIC ENGINEERS

BORE LOG

Bore for M...DELHL. . C/..?.‘u.s.,) ..... PeiRele vt LTH. Location...... f\/ ALLADEINA A.B1r¢ BoRre:

Drillers...... (AN BARTEN oo - Name of Property

N - S Depth Bored 210!

Commenced....2.5.:.0.2.47.. Completed

Thickness . WATER STRUCK
CASING IN BORE ot o | BN v e
a Secti t .
Diam. Length Brand etion Feet 1 _© to Supply
Feet |lns. . Feet from Surf
] . RS TN
' " . - . ‘.. ‘l" ;‘2:
b | 900 2 H Beri o | | wHiTE  sHND st i o
0 o - B
[99 B - : . N RN |
2 ' g' WHiTw SANDY CLliy |- RS ,,5-'
“ ! " . - , — B B
200 | S o] [ yetew einy ' & ;
' 3 || wlire SN WL, 33
- | |waite saNvoy clay |
Shoe Used ) © 3 7 - y —
. REd SwndS7TeNE
it
) . SHZCeeeeniiiniiiiie e e rveeaans ‘
Cosing Clomps I S : WHITE  SAND
: .
. ! ElLiey SHnNd
PUMPING TEST I )
! ; v v D :
1st | 2nd | Final | 19 YELLes  cLny T 153
" Test Test | Test - -—: -
. L CREY Cliay b Kep i __7_5_' }
Gallons per hour. .. .. \ ’ _ - ‘ _ ;._..:
Yee ' : IRS IR
, i WiliTe SPAND , o 5
Water Level before - ! 14 g ol 9R o T
Pumping .. .. .. .. 25 - -
33 Y widl7i (,LN\/ | e
Water Level when I i e . _ ‘k FE
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LAT. 27° 39' 34" ELEVATION
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Formation

DELHI AUSTRALIAN PETROLEUM LTD.
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Kalladeina No. 1
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1967

PROGRAMME OF DRILLING OPERATIONS

Proposed Well Name and Number :

Location:

Programmed Depth:

Latitude:
Longitude:
Elevation:

Geological Objectives:

Estimated Spud-in Date:

Drilling Time (days)

Estimated Rigging up time:
Estimated Rigging down time:

Drilling Contractor:

2. Access and Site Preparation:

(a) Road Construction:

(1) New Grade:

Kalladeina No. 1

27939124 g

139923'51" E
108' Ground Level

124' Kelly Bushing

12,000 feet.

Test of Lower
Paleozoic Strata

June 1, 1967
99 days

16 days
5 days

Drilling Contractors
(Australia) Pty. Ltd.

Miles: 98 miles

A road will have to be built from Gidgealpa
No. 4 to the site. .The route was selected -
after extensive air and ground _ :
reconnaissance. A map is attached. .
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(ii) Method of Surfacing:
All sandy areas will be covered with clay.
(iii) Contractor:

Company equipment working with Watt
Brothers Construction Company.

(b) Airstrip éonstructioh:
l.(i) Area to be cleared:

An aréa of 31 acres will be. cleared.

(ii)  Length to be graded:
The DCA requirés an airstrip to be 300°
wide and 4,500' long and properly marked
with{wind sock, etc.

(iii) surfacing:
Good firm clay in-place is required.

(iv) Contractor:

- The airstrip will be built and maintained
by Company equipment. )

o — v —————n v —— s
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(c) oOther Access Construction:

The 18 miles of road from Moomba to Gidgealpa

has filled with sand and will have to be reworked.
Both Gidgealpa and Kalladeina roads will have to
be maintained to obtain supplies from Adelaide.

(d) site Preparation:

The site sits in the midst of a large sand area.
Extensive work will be needed to level and clay
the site.

3. wWatexr Supply:

(a) If from exisfing source: . - None

(b) If bore required:

-(;)'

(ii)

(iii)

(iv)

Location:

Three bores have been drilled and cased.
This water contains many undesirables and
drilling water may have to be trucked from
the Cooper River. . Attached is a copy of
the water analysis.

Expected depth: , 210 feet

Casing: 6" 11.64 #/ft. 200"
Pumping equipment:

The water will be pumped into a reser&e plt
dug at the water well locations by means of

beam type pumping units used with tublng,
rods, and, plunger pumps. :
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(v) Pipeline:
The water will be pumped to the drill site
through 4" aluminium pipe by an Ajax pump
powered by a Caterpillar D320 engine.

(vi) Contractor: _ Horwood Bagshaw

Engineering Pty. Ltd.

4. Hole and Casing Programme:

First Phase

Ka) Hole:

Diameter: ‘ 17-1/2"
Depth: ' : 700 feet.

(b) Casing:
Size: . 13-3/8" S
Type: ' Oilwell -~ Seamless steel
Weight: . 48 #/ft. :
Grade: _ _H—40 '
Joints: o 23
Approx. Setting Depth: 700 feet.
Accessories ‘
‘Casing Shoe: Type " Howco Guide Shoe
Casing Collar: Type None -
Plugs: - ' - One top plug

Centralizers: Four Howco S-3




Delhi Australian Petroleum Ltd.
Santos Limited

Casing (Cont'd).

Scratchers:
Cementing:
Sacks:

Expected rise:
Equipment:

(c) Casing Head Housing:

~ 044
Kalladeina No. 1
Attachment No. 1
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. None

Class "A" with 2% HA-5

750 (includes 8' conductor
cement)

To the surface

Cementing will be done by
Halliburton Limited using an
HT400 pumper and Howco
Triplex pumps capable of
10,000 p.s.i. A top plug
only will be used. It will
be stopped at 600' as
measured by displacement
volume.

- Make ﬂgggl A Flange Size Working Pressure
ocT . c-22 13-3/8" x . . 2,000 p.s.i.
‘ 12" 600 series :
(d) Bits: ‘
Size  Make Iype . Quantity

17-1/2 . Reed - YT3a |




Delhi Australian Petroleum Ltd.

Santos Limited

Second Phase:

(a)

Hole:

Diameter:

* Depth:

(®)

Casing{

Size:
Type:
Weight:

Gréde:
Joints: ‘ :
Approx. Setting Depth

Accessories
Casing Shoe:
Casing Collar: -

Plugs:

Centralizers:
Cementing:
Sacks:
Expected rise:
Equipment: .

- 045

Kalladeina No. 1
Attachment No. 1°
Revised April 26, 1967

Page 6
. 12-1/4"
7,000 feet.
9-5/8"

Oilwell -~ Seamless steel
40 #/ft.; 43.5 #/ft.;

47 #/ft.

N-80

1226

7,000 feet

- Howco Float Shoe

Howco Float Collar

One top plug and one
bottom plug

10 Howco S-3

Class "A" with Howco HR-4
1,000 sacks .

200' above the Mooga
Cementing will be done by

' Ha1liburton Limited using
an HT400 pumper and Howco

Triplex pumps capable of
10,000 p.s.i. Top and
bottom plug will be used.
Plug will be pumped to float
collar positioned 2 joints
off bottom.
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(c) Casing Head Housing:

'_Make Model Flange Size Working Pressﬁre
ocT  C-22 12" 600 x 3,000 p.s.i.
' 10" 900
-(d) Bits:
Size Make . Type _ Quantity
12-1/4 smith .~ DTSy 1
' : DT2GHJ 2
K2PHJ 2
SV2HJ 2
T2HJ 3
LAHT 6
E AWAHT 2
8-7/16 Christensen Diamond 2
7-3/4 | 1

Third Phase:

(a) Hole:

Diameter: ' : 8-1/2" ,
Depth: o - 12,000 feet. :




o

Delhi Australian Petroleum Ltd.
Santos Limited

"(d) Bits:
| size Make

8-1/2 . Smith

8-7/16 Christensen
7-3/4 '

5. Details of Rig:

Plant and equipment owned by:

(a) Draw Works:

L Make

Type
Rated Capacity

- (b) Mast/Derrick:

Make

Type
Rated Capac1ty

. 047

Kalladeina No. 1
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Type © Quantity
C4HT - 23
K2PHJ : 2.
T2HT .3
4W4AHT .26
- TC8J : 4
TC9J 12
Diamond

Drilling Contractors
(Australia) Pty. Ltd.

‘National
"80B

14,000 feet w1th 4- 1/2"
drill pipe

" Lee C. Moore.

136 feet |
830,000 1bs.
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(c) Rotary Table:
Make Oilwell
Type Model 26" H.D.
Size 26" opening
(d) Engines: )
Draw works:
Make Superior
Type " (2) PTDS6
) (1) PTD6
H.P. 1,365
Number 3
Total H.P. available
to draw works 1,365 :
Pumps:
) Make Superior Superior
Type PTDS6 PTD6
" H.P. 945 420
Number ©(2) (1)
(e) Mud Pumps:
‘ Make National ‘National
Type G700 C250
Size (6"-7-1/4)x14" 7-1/4 x 15".

Number

(2)

(1)
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(f) Blow-out Preventor:

Make R Shaffer Hydril
Model Double Hydraulic  'G.K.
Size 12" 900 series 12" 900 series

‘Working Pressure ‘3,000 p.s.i. = 3,000 p.s.i.

(g) Drill Pipe:

Size . 4=1/2" Spang

Type ' 4-1/2" F.H.
Weight ’ 16.6 #/ft.
Grade E :

Range 2

(h) Drill Collars:

Diameter ) 8" 6-3/4"

Bore -3 . 2-7/8"
Length’ ' 30 feet 30 feet

Number . _ 12 30

(i) Core.Barrels:

Make Christensen 6-3/4" x 4" x 60'
' - double tube core barrel.
‘Model Series 250P complete with
' - .safety joint and handling
’ . tools. '
Length S 60 feet -
Number (2) serial numbers: 1407

and 1427
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6.. Transportation:

(a) Into site (rig to be moved from Moomba field)

Tons ' Miles

-Road Air Road Air

Rig and Associated Plant 442.0 116
Casing - 154.3 ' 740
Drill pipe and Drill '
collars : - 167.6 - 116
_ Mud materials 102.9 740
' Cement _ - 90.2 740
Camp, equipment A 19.1 740

(b)

etc. ' . o 109.9 19.1 116 550

Out from site (rig to be moved to Moomba field}

. Tons - ‘ Miles
Road Air Road . Air
Rig and Associated Plant 442.0 116
Drill pipe and Drill ' :
collars © 167.6 ' 116

Camp, equipment A , '
etc. o : . 109:.9 . = 116
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7. Mud Programme :

Mud Type: The Kalladeina No. 1 well will be spudded
with water containing bentonite for hole stability.
The intermediate hole will be drilled to the top of
the transition beds with water supplemented with '
chemicals for viscosity control. At this point,
water will be displaced from the hole and replaced
with a causticised lignite-ligno sulfonate mud

system that will continue to total depth. The mud
will weigh approximately 10 lb. per gallon.

' The field laboratory contains all the latest API mud
testing equipment. The mud will be tested daily and
rheological properties will be kept at optimum values

" by chemical treatments as dictated by the API tests.

Mud Materials | Quantity Sacks Tons

(Lbs)
Aqua Gel ' ‘ 57,000 - 570 25.45
Q-Broxin 43,500 , 870  19.42
CC-16" : . 21,750 435 9.71
+ Bi-Carbonate of Soda 2,254 : 24 1.00
‘Caustic Soda 11,900 . - 85 5.31.
Calcium Chloride 3,360 24 1.50"
Sodium Chloride 4,930 ° 44 - 2,20
Barytes- 60,300 - 1,078 . 26.90
Celloseal 1,457 52 0.65
Magco Fibre 7,900 - - 158 3.53
FE-8 - 4,500 90 2.00°
‘Con Det = - L 890 -2 .0.40
Soda Ash . 8,580 46 3.83
‘Sodium Bi-Chromate 2,240 © 5 1.00 .

102:90
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8. Ditch Samples:

(a) Ditch Samples will be caught'as follows:

(1)

(ii)

(iii)
(iv)

Surface to Transition Zone 30 foot intervals
Transition Zone to Total . o
Depth ‘ 10 foot intervals
While Coring 5 foot intervals
While Circulating 15 minute intervals

(b) One set of samples will be washed and retained for
use at the wellsite. Bagged samples will be

- re-washed and divided into required sets at the
Company's Warehouse in Adelaide. One set will be
forwarded to the Bureau of Mineral Resources with

- others retained by Delhi Australian Petroleum Ltd

and Santos Limited. The Bureau of Mineral
Resources set will be forwarded to:

9. Coring :

Geologist-in-Charge

Core and Cuttings Laboratory
8 Isa Street A
FYSHWICK CANBERRA ~ A.C.T.

(a) Coring Programme :

(1)

One core will be cut in the Walloon and
another in the Hutton Formation for lithology
and palaeontology. Another core will be cut
after reaching the Lower Palaeozoic for
stratigraphic, structural and lithologic

"information.
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Coring Programme (Cont'd)

(ii) . In the Lower Palaeozoic, cores will be cut

' for stratigraphic, structural and reservoir
information. The cores will be obtained
-at convenient bit change depths and as
nearly as practicable at intervals of 300
feet. '

(iii) Additional cores will be cut to evaluate
hydrocarbon shows. If any drill stem
test has a good o0il recovery or flows gas
~in significant quantities, the reservoir -
will be continuously cored until the
-hydrocarbon bearing interval has been fully
penetrated. - : ' ’

(iv) A bottom hole core will be cut.

The specific programme is proposed as follows:

" Formation (predicted top) " Number and Length of
: ' Cores
walloon (5,250 feet) N 1 x 10 feet
Hutton (5,550 feet) 1 x 10 feet

Lower Paleozoic (6,600 feet) 1 x 10 feet at top plus
o .~ estimated 16 x 10 feet

_ ' : _ cores
Total Depth (12,000 feet) ' 1l x 10 feet
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(b) Core Diameters and Length:

Coring will be with diamond coring equipment.
The cores will be approximately 4" in diameter.
Diameter of conventional cores, if any, will
be at least 2-3/8". The length of cores will
be 10 feet, except in the case of extremely
hard formations, when if the coring rate is
very slow, shorter cores will be cut.

(c) Recovery.

A second core will be cut if recovery on the
first run is considered to be inadequate by
the wellsite geologist. ’

(d) Sidewall Sampling:.

A Schlumberger sidewall sampling gun will be
available at the location. Sampling for
palynology will be conducted where it will
give stratigraphic information not available
from the conventional cores programmed. The
formations to be sampled and the number of
samples to be taken will be decided on the
basis of information obtained during drilling.
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10. Deviation:

Test runs are to be made at intervals not .
exceeding 500 feet as drilling proceeds. If there
is a sudden change of deviation the previous 500
feet shall be surveyed at 100 foot intervals to
determine if a dog-leg exists and the interval
between runs is to be reduced to 100 feet until
‘the rate of change returns to within the limits .
set out below. '

Maximum deviation allowableAshall be as follows:

‘Maximum allowable
change in hgle angle
between two points
500 feet apart

Depth Interval

1,000 feet above T.D. 3-3/4 degrees
Next 1,000 feet higher 3-3/4 degrees
Next 1,000 feet higher 2 degrees

Remaining distance to surface 1-1/2 degrees

11. Wellsite Laboratory Services :

(a) Mud Control :

(b) Gas Detection :

(i) Name of Service Company: Exploration Logging
' of Australia Inc.
-(ii) Equipment to be used: - Portable Automatic
. ' ' — ' " Gas Detector

(iii) Data to be provided: . Continuous detection
: ’ ' " of gas in mud stream

~
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(c)

()

(e)

(£)

Gas Analysis :

No gas analysis equipment will be available at
the wellsite. Gas samples will be collected
from drill stem tests with gas shows. The
collected samples will be forwarded to The
Australian Mineral Development Laboratories
for chromatographic analysis. ‘

Penetration Rate :

(i) Name of Service Company: Operator owned
(ii) Equipment to be used: Geolograph Recorder
(iii) Data to be provided: . Continuous depth

record and rate of
penetration graph

Core Analysis :

No core analysis can be conducted at the wellsite
with present equipment. As soon as the core is '
laid down, samples will be collected, sealed and
forwarded to Core Laboratories, Brisbane. Core
Laboratories will measure core samples for
porosity, permeability and water saturation.

Cuttings Analysis :

(i) Operator: ' . Delhi Australian
o ‘ Petroleum Ltd.
(ii) Equipment to be used: Fully manned and

equipped geological
laboratory including
binocular microscope
and standard chemicals.
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1(g)»Fluorescence Detection:

(1) Operator: - : _ Delhi Australian
: : Petroleum Ltd. A
(ii) Equipment to be used: ‘Sstandard fluorescope.
- : with an ultra violet
light. . :

(h) Other Services :

No other services will be carried out at the
wellsite. ’ : c

12. Logging and Surveys:

(a) Operator: Schlumberger Seaco Inc.

(b) Equipment: » ' .

. (i)  International Truck Standard

(ii) = Gamma Ray - Bore Hole Compensated Sonic4Log
(iii) ZInduction-Electric Log S :
(iv) . Proximity Log - Microlog

" (v) . Density Log - Caliper

. (vi)  Continuous Dipmeter

‘(vii) Laterolog
(viii) Standard Thermometer




Delhi Australian Petrdleum Ltd.

Santos Limited

(c) Runs:

(1)

Run 1

Depth

C(id)

500 - 7,000

500 - 7,000
500 - 7,000
500 - 7,000
Over prospective)

zones in 500 - )

7,000 interval )

Run 2

- ~Depth

(iii)

7,000

9,000

7,000

9,000

Run 3

Depth

9,000 11,000

9,000 11,000

Kalladeina No. 1
Attachment No. 1 :
Revised April 26, 1967
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Tools

Gamma Ray - Bore Hole
Compensated Sonic Log
Induction -_Electric Log .

“Density Log

Continuous Dipmeter

Proximity Log

Tools -

Gamma Ray - Bore Hole
Compensated ‘Sonic Log
Induction-Electric Log

Tools

Gamma Ray - Bore Hole
Compensated Sonic Log
Induction-Electric Log
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(iv) Run 4

Depth Tools
11,000 - 12,000 Gamma Ray - Bore Hole
. Compensated Sonic.Log

11,000 - 12,000 . Induction-Electric Log
7,000 - 12,000 Density Log - Caliper
7,000 - 12,000 ©  Proximity Log - Microlog
7,000 - 12,000 Laterolog '
7,000 - 12,000 - Continuous Dipmeter

Notes to Logging and Surveys

(a) A casing collar locator will be run if production
‘casing is set. : :

(b) A Velocity Survey will be run in conjunction w1th
a Seismic Contractor at total depth.

(c) The standard thermometer will be included in all
runs. o '

"13. Formation Testing:

(a) Programme:

All shows of o0il or gas will be drill stem tested

as soon as detected. Where a section with porosity but
without shows is drilled, a drill stem test may be

run to provide reservoir data or to eliminate any

doubt as to hydrocarbon content. In doubtful:
situations, tests will be conducted.
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(b) Eguipment:-

Packers:

" Testers:

Closed-in Pressure
Valves:

"B.H.P., Recorders:
B.H.P. Clocks:
Flow Measurement:

Separator:’

14, Abandonment:

- Howco

Howco

Howco
HOWCO
Howco

Direct

~ 080
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No. 3 Conventional
5" Hydrospring

5" Dual
0-10,000 Bourdon Tube
2-12 hour rotating
Oil

and chokes

Gas

Daniel Orifice meter
National Tank, skid mounted
3MG0O-1016-10 :

In the event the well is a dry hole, it will be
. plugged according to the South Australian Mines
Department plugging procedures. ‘

lSQ,Personnel:

(a) shifts to be run:

© Daily
Weekly »
Hours per shift

P
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- (b) Drilling Crew:

Toolpusher 1l
Catheadmen : 3
Assistant Toolpusher - 1
Rig Mechanic 1
Drillers 3
Rotary Helpers 9
Derrickmen 3
(c) Other on-site Labour:
Cooks : 3.
Handymen and others 15
(d) Aaministration, etc.:
Drilling Foreman
and Mud Engineer - C.T. Skov .
Wellsite Geologist N. Papalia, alt.
' 0. Nugent
Petroleum Engineer E.F. Spinks

(e) Accommodation :

. The camp, presently located in the Moomba field,
will be moved to a point near the Kalladeina No.
1 location. The camp is completely air
conditioned and can house 77 personnel. The camp
will be supplied with 240 volt electric power and
bottled gas for cooking and hot water service.
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16. Transport:

Furnished by Operator for éupervisory_and operating
personnel: '

Landrovers
Nissan

Toyota
Chevrolet
Leyland Comets
"Mack Truck

l'—‘-NI—'I-‘.bN
() I TR
XX XX KX

complete with winch
and gin poles

Furnished by Contractor:

1 Landrover :
3 0ilfield trucks complete w1th winch and gin poles

One DC3, one Cessna 310, Cessna 206's and 210's and -
other aircraft as required under charter will serve
the site from Adelaide.
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KALLADEINA #1

(a) Access - 25-,000
() Site Prep. : B 1,000
(c) Water Supply ‘ o 8,000
(d) Transport

() Equip. in _ . | 24,500
(i) - Consumable - 27,100
. (iii) - Equip. out o 8, 350
~ (e) Consumable mat. cost ‘ A S
@ - Bits | ’ 37,619,
(ii) Coreheads and core barrels - 10, 500
(iii)  Fuel 24,000

(iv) Casing - 1. Conductor 94

2. First String 3,386
3. Second String 37,436 40,916

v Cement | . 1,815
(vi)  Drilling Fluids ' ' . 17,230
~ (vii) Mix and spare A | ) 2,100
(f) Rental - : 38,400
(g) Rig Rental A |
(@)  Rigupand down 21days @$490 10,280
(ii) - Drilling - . 64 days @ $1500 " 96, 000
(iii) - Coring and testing 24 days @ $1500 36,000
(iv) Cementing, etc. 7 days @ $1358 o 9, 510

(v) - Logging | 4 days @$1188 . . 4,760
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(h) Special Service Costs

(1)

1))

@)
(ii)
(iii)

(iv)

v) .

(i)

Logging
Formation Testing
Cementing

Mud Logging

copy attached)

Salaries and Wages

In attendance

(ii) Directly engaged
General

i) Communications
(ii) Insurance

(iii)

Data Reproduction

Other (Howco Contract Rental,

Total "A"
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56, 300
9,000
2,.000
2,440

15, 820

18,000
2,000

450
1,000

2,800

532, 890
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Machinery and
Camp Equipment

Surface drilling

plant and downhole

equipment
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Original A Estimated Rate of Amount of
Cost Period - Depreciation Depreciation
(Weeks)
88,112 17.15 10% 2905
419,176 17.15  20% 27,660 .
Total "B" 30,565

Total "A" and "B" 568,455
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Table I

Minimum Daily Mud Treatments include the following:

Aqua Gel
Q-Broxin
CC-16

Caus tié Soda
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570# per day

500# per day

250# per day

120# -per‘day
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Santos Lim_ited

Table IT

DRILLING TIME ANAL YSIS

- Merrimelia #2

067

Kalladeina No. 1
Attachment No. 2
Revised April 26, 1967
Page 5.

Information Gidgealpa #1

Drilling tiine
_from surface
through Inter-

mediate casing 6340' in
point 13 days
Days drilling 3890' in
the Cambrian 52 days

Average pene-

tration rate

drilling the

Cambrian 75' per day

Estimate to
drill 5000' -
of Cambrian 96 days -

Estimate 3 additional
- days logging and
plugging

7207 in
19 days

4422' in
85-days

52! per day

67 days

| Kalladeina #1

7000' in
16 days

Average 81 days
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" Table III

SURFACE DRILLING PLANT, DOWNHOLE EQUIPMENT AND CAMP

$A
Casing Racks 946
Substitutes Reamers and Stabilizers . . 9,515
Fishing Tools ' 28,913
Dog House and Equipment ' 950
_ Drill Collars - 11 x 6" 7,956
Drilling and Production Equipment General - 18,743
Gas Separator, Spares and Tank : 7,441
Gas Heater ' ) 3,139
Production Trailers Umts 54, 68, 69, 71 and 72 5,351
Christensen Core Barrels and Spares ] - 12,940 .
Warehouse Buildings : 6,134
Hand Tools and Miscellaneous Equipment . 7,354
Camp Equipment including electrical wiring .
and spares, amenities, etc. . © 19,422
Electrical Generating Sets (2 Caterpillar D333
with 75 KUA 1 - Caterpillar D13, 000 with 100
KUA) ‘ . 19,150
Vehicle Spares ‘ : 3,198
Geological and Mud Engineering Units 32 and 47 © 18,376
Mechanic and Electrician vans, Units 33 and 34 6,111 -
40' x 10' - 10 Man Bunkhouse Trailer,
Mobile Units 19, 20, 22 ' 20, 850
40" x 10' - 10 Man Bunkhouse Trailer, '
Skid mounted, Units 39-44 and 45 ' 21,922
.40' x 10* - 6 Man Bunkhouse Trailer, '

Mobile, Unit 23 ' : _ 6,950
40' x 10' - 6 Man Bunkhouse Trailer, .

Skid mounted, Unit 46 _ . . 5,636
40' x 10' - Bunkhouse Office First Aid Trailer, _

Mobile, Unit 21 ' 8, 165
40* x 10' Bunkhouse Office, Mob11e, Unit 24 S 6,983
40" x 10* Kitchen and Coolroom, Mobile, Unit 25 . 18,414
40" x 10* Diner Storage, Mobile, Unit 26 = 6,530
40' x 10* Diner Canteen, Mobile, Unit 27 - - = 8,270

40! x 10' Washcar Laundry toilet, Mobile, Umt 28 9,563
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Table III (cont'd)

Kitchen Van Mobile, Unit 35 (Road Gang)
Camp dry goods storage Pantechnican Unit 37
26,000' 4" Victaulic water line

33,000 4" Aluminium water line

2 - 4 x 4 Leyland Comet Trucks

1 - 4 x 4 Chevrolet Blitz water tanker

4 Nissan Patrol 4 wheel drive vehicles

2 Landrover 4 wheel drive vehicles

1 Toyota Land Cruiser 4 wheel drive vehicle
Mack Ginpole Truck o
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3,833
2, 356
19,618
19,983
26,316
2, 200
12,983
9, 047
3,150

30,768

419,176
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Table IV

MACHINERY AND EQUIPMENT

“ ’ . . %
One Caterpillar 12E Grader ' 24,618
One Caterpillar 922 Front End Loader 17,858
One Caterpillar D6C Dozer - - 30,660
One Ajax multi-stage centrifugal Pump ‘
powered by a Caterpillar D320 Engine 5,044
3 Horwood Bagshaw 503 Balanced Beam Pump
Jacks powered by Lister SL2 Diesels . 3,707
2 Finsbury 2" Medium water pumps o 388
1 Finsbury 2" Heavy duty water pump 348
1 Kelly & Lewis 2'" x 2-1/2" Centrifugal water :
pump powered by 2 cyl. Dentz Diesel engine .. 8,708
One Ajax 2K BSP std 2" x 2-1/2" centrifugal o
water pump powered by Wisconsin petrol motor = 394
Air Compressor : ‘ : 342
Electric Welder . : ‘ ' 1,045




P o _ S . RESEARCH FOR INDUSTRY

el o Table V

]

| THE AUSTRALIAN MINERAL DEVELOPMENT LABORATORILS :

CONYNGHAM STREET + PARKSIDE + SOUTH AUSTRALIA
TELEPMONE 791662 + TELEGRAMS 'AMDEL’ ADELAIDE

. Please quote this reference in your reply:
AN3/51/0-2128/67 .

Exploration Manager,
Delhi Australian Petroleum Ltd

Your reference:

28th March, 1967

0/N 19556A

GPO Box 1837P,

Req. No. 8740

. ADELAIDE, - _
PARLS ASSUMED COMPOSITION PARTS HARDNESS jgggs
MILLION OF SALTS -~ | MILLION (as Calcium Carbonato) MILLION
Chloride, Cl . - o a1 21340 Calcium bicarbonate ... .. 179 TOLAl oo e e e o e o 5740
SL'xlphate, Yo YRR .....4523 .1 Calcium sulphate ... ww w 3462. Temporary ... —.. ......... .....-4' 110
Bicarbonate, HCOs v oo e o 135 .4 Calcium chloride ... wu = Permanent ... ... ..... — 2630
Nitrate,NO; ... ...... e rots s present Magnesium bicarbona_te ST U 1 Due to calcium ... .._. v s 2654
Sodium, Na ... «- ...... RSP, .....%:..%420 _— Magnés;ium sixlph#té [ 2607 Due to magnesium .... - .__A . 30_86 :
Potassium, K . v oo con oo oo - Maguesium chloride ... ... 873 Due 10 iron .. coc e e omem
Calcium, Ca v e s o s _loes .! Sodium bicarbonate ... . " A ‘
Magnesium, Mg we we e — 07“50.., Sodium Sulphate ... wm s s A
Silica, SiOs v e e i e e . Sodium chIOide v v’ won w3 GO Prospects AFE A-P-Ex-1-67
‘ ' - _ - Kalladeina No,. 1. ’
IEOM, FO e e s oo smr s s ecssrmsmsssmsnsmnrssn Sodium DItrate ... cee ewe wem ’
PH ... X Potassium chloride ... . -
S I V=T ki S
Suspended bmatter J— -'._..
Organic nllatter S ‘..,...
NAME Hole No. 1
Address., ..Water Level n R B : ‘ SRR
~Supply,
Hundred Depth Hole
Section Date Collected‘b" P. A. YOUNG

,;‘memnfyw

B L ———




- . ferred to as "HALLIBURTON, " and DELHI AUSTRALIAN PETROLEUM

" equipment from Duncan, Oklahoma, to Australia will be at the expense

~.oof HALLIBURTON 'As used herein, sh1pp1ng costs shall include, but

AGREEMENT

THIS AGREEMENT, made and entered into this 21st day of March, 1967
by and between HALLIBURTON LIMITED, a company limited by shares,
_ ‘ incorporated under the Companies Act of 1948 ef England, with principal

offices at 23- 25 Maddox Street, London W. 1., England, hereinafter re-

. ' bLTD. , with its principal office and place of business at 32 Grenfell Street
. Adelaide, South Australia, hereinafter referred to as "CUSTOMER: "

:NOW THEREI‘ORE for and m consideration of the mutual promises

" and agreements of the parnes hereto, the partxes hereby agree as follows.

I
. 1.01 As used in this agreement, the term "area of operations'f shall

" mean the States of Australia.

1.02 HALLIBURTON agrees to lease to CUSTOMER for use in the -

area of operations the equipment listed in'attached Schedule A.

1,03 HALLIBURTON will deliver such equipment to CUSTOMER at -

:, designated port in Austraha 'All costs incurred in shipping such

o not be 11m1ted to, all expense ‘of inland transportatmn to-port of- exit,
" ocean freight, wharfage and harbor fees, charges and dutles, and cost

.‘ef loading and unloading, crating and packaging...

II

2,01 'HALLIBURTON will establish one combination ser{rice operator

based in Australia assigned to perform services for CUSTOMER in "

A Austraha usmg ‘the equipment furmshed under paragraph 1, 02 by
o HALLIBURTON to CUSTOMER. ' | SRR




.7 well site more than twenty-one (21) days in any one (1) month,
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‘2,02 HALLIBURTON shall comply with all laws and ordinances of -
- the 'country of origin and the area of operations relating to the em~
ployment and welfare of the service operator, including workers'

compensation obligation of HALLIBURTON in the various States of

Australia, and his entrance into and exit from the country and any

" transit countries.

2. 03 In the event the service operator is unable to reach the drilling
site usmg available HALLIBURTON owned transportahon, CUSTOMER

shall, at its expense, furnish transportatmn to and from the drilhng

. - . gite for such service operator..
2. 04 CUSTOMER shall have the right for good cause to requ‘est the
" removal of any HALLIBURTON service operator, either for technicaIJ
incompetency or misbehavior. HALLIBURTON agrees to observe

- any such request at its own cost and to replace such service operator

" at HALLIBURTON'S expense. :

2. 05 CUSTOMER, at its expense, agrees to make available to

‘ HALLIBURTON'S service operator, when present at the drilling sxte
at CUSTOMER'S request, housing, sustenance and medical assist-
‘ance of the same type and class as CUSTOMER furnishes at the work

- site to its own employees of similar classification under similar con-

_ ditions.

..'. 2.06 If the service operator is required by CUSTOMER to be at the
- . HALLIBURTON shall be paid, id addition to the other payments re~

g quxred herem, the sum of One Hundred and No/ 100 Dollars- ($100. 00)

o for each day at the well sxte m excess of twenty-one (21)




.
™
S |

" provide all fuel and lubricants required for said equipment.

" the wells being drilled by CUSTOMER in the area of operations, and '

- ~ furnished under this agreement to CUSTOMER shall, during the per=

.. 4.03 CUSTOMER agrees to indemnify and protect HALLIBURTON

" not limited to property damage, personal injury ‘or death,. suffered

' vices performed,

o074 |
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I

- 3.01 CUSTOMDR agrees to pay HALLIBURTON as rental for the use

| of the equxpment furnished under Schedule A and for services performed
_ | by the service operator furnished by HALLIBURTON an amount equal '
© . to the total of the service charges for service operations performed w1th

~ such equipment in accordance with the attached Service Price Schedule. :

o -'_ 3.02 Payments provided herein shall 'commence as of the date that
- . CUSTOMER'S well in the area of operations is spudded in and shall,

. continue until this agreement is terminated as herein provided. -

3. 03 HALLIBURTON will maintain said equipment in good repair c_luring P
the term of this agreement, subject to paragraph 4,05, with repair parts ERE A R

. being supplied by HALLIBURTON, at its expense. ' CUSTOMER will %" 7 .

v

" 4,01 CUSTOMER agrees that the equipment leased will be used only oh; S

CUSTOMER will not permit any persen to operate the equipment-othert{;.' .. 5

than the service operators furnished under this agreement.

4. 02 It is mutually agreed and understood that the service operators

formance of oil well service operations for CUSTOMER, be under the
sole direction, supervision and control of CUSTOMER with no right

of direction, supervision-and control remaxmng in HALLIBURTON,

.and HALLIBURTON shall not be liable for any loss, damage or mJury .,-_.; f'f» ;o :

to any of the wells or property of CUSTOMER resulting from the use ;.

- of the equipment leased or the acts or omissions of the service opera-....*z: CeT

tors or of any other person.

o against any and all claims for injury, loss or damage, including but

. by CUSTOMER, its agenfs or employees, or by third persons caused - ;’
- by any act or omission of HALLIBURTON or its employees arising ;" . -

“‘out of or in any way connected w1th the eq\upment furmshed or ser— : 7:: Lo

e . L . R e el
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4. 04 In case it should become necessary for CUSTOMER to "fish"
~ for any of the instruments of equipment furnished under thxs agree- SRR
g ment, CUSTOMER assumes the entire responsibility for such fishing
‘ operations. . The service operators furmshed under this ag'reement . ‘ SRS
| are not authorized to do anything in fishing operations other than BN
. advise and consult with CUSTOMER., Advice or assistance or any =
o - fishing tools furnished which might be furnished by HALLIBURTON.
will be provided solely as an ‘accommodation to CUSTOMER and R
| HALLIBURTON shall not be liable or responsible tor any damage
" that CUSTOMER may incur or sustain, even though such might be 4 .~.
due to an act or omission of HALLIBURTON or its ernployees{ .

' _ 4:'05 In the event that the equipment or any part thereof should be
damaged or oestroyezi by the willful or negligent acts or omissions
| of CUSTOMER, but not service operators, CUSTO’VIER agrees to be
responsible for and pay for such repair or replacement at HALLIBURTON'S

replacement cost.

\%
.7 5,01 Payment of the charges provided in this agreement shall be made:_.-__"i: L L
a by CUSTOME_R to HALLIBURTON within twenty days after receiving: L .‘.-'-: "

N an .mvoice " Interest at seven (7) per cent per annum will be chargedA :
e on mvowes not paid after sixty days from the date of invoice. All P
o pr1ces are exclusive of any excise, sales or use taxes, or taxes of a

N similar nature, which may lawfully be imposed on the furnishing of

| equipment and services. The amount of any such taxes for which ;

.- 'HALLIBURTON may be legally 'liable shall be addetl to the payments : -

L required to be made by CUSTOMER, subject to CUSTOMER'S right
 to verify that the taxesl are in fact duly paid. Pr'ovided however,

_' - HALLIBURTON agrees to pay any tax or assessment upon its servxce
U operations covered by this contract based upon or measured by income -
4 ~-imposed or levied by the Government of the Umted States or the Govern- .; - REUREEY

'ment of Austraha, or any subdnnsxon thereof ol
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5,02 Tickets covering each service operation performed will be made'.‘_f
" out on régular HALLIBURTON forms, which will be returned to - PR
HALLIBURTON at London, England, and invoices covering all such '.‘ ; s |
service charges will be made by HALLIBURTON and forwarded to - - ERSE
CUSTOMER at 32 Grenfell Street, Adelaide, South Australia, for pay-

| ment. CUSTOMER agrees to pay HALLIBURTON in Australian B

currency at Melbourne, Australia, at the then existing official rate

' of exchange between Australian currency and United States currency.

' In the event that any tickets, purchase orders, or other documents of - ;
either CUSTOMER or HALLIBURTON contain any terms or provisions PR
" inconsistent or in conflict with any of the terms of this agreement,. it e L

" is mutually agreed that the terms and provisions of this agreement

shall control and the terms and prov1s1ons of such tickets, purchase “ ’
orders or o'rher documents shau be wholly void insofar as they-are '

e inconsistent or in‘conflict herewith.

VI
6,01 This agreement shall be for a minimum term of three months  :,
~ from t’he date CUSTOMER'S well in the area of operations is spudded e . }
_in, and thereafter shall extend from month to month, provided that = I

during any such extension, both HALLIBURTON and CUSTOMER shall A

have the right to terminate this agreement upon giving thirty days'

- written notice to the other party.

B 6. 02 Neither party to this agreement shall be liable for failure to

. .- perform the terms of this agreement when pefformance is prevenAtedi_’:'
t'-by "force majeure," which shall be defined as-labor disturbances, o

| riots, war, m1htary action,. action of the elements, acts of God, m-';.__ "~

." surrection, fire, acts of any governmental or mlhtary agency acting SR ST

- 'under actual or assumed authority, or any cause beyond the control

'+, of either party, whether or not mmﬂar to matters herein spec:ﬁcauy

' enumerated. This shall. not be considered, however. as rehevmg

o CUSTOMER of 1ts obhga’uons under parag'raph 4. 05. .‘-. :: -:';;. L ""
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 7.01 This agreement embodies all the térms and condltxons agreed _‘ e
" upon between the parties. None of the requirements and obhgatxons RN

of this agreement shall be considered as waived by either party un= T

‘less done so in writing and then only by an instrument executed on -

behalf of the parties by a corporate officer.

7.02 Notices shall be deemed given when placed in the regular'

- course of registered air mail, postage prepaid, addressed to

Page 6. . -

" 'HALLIBURTON at 23-25 Maddox Street, London W.1, England and .-f-'..:.

to CUST.OMER at 32 Grenfell Street, Adelaide, South Australia.

' 7.03 This agreement shall be regarded as a South Australian con- SRR

" tract and the rights and obligations hereunder shall be so construed . . -

and in-terpreted.

7,04 This agreement and the equipment furnished hereunder may

_not be assigned or sublet in part or in whole by either party hereto s

- without the prior written consent of the other, except that it may be .. - .-

c assigned by HALLIBURTON to its parent company or to one of its

subsidiary companies. -

- IN WITNESS WHEREOF, the parties hereto have executed this agree-" .‘

. ment in duplicate effective as of the day and year first above written, - -

" ATTEST: - - - HALLIBURTONLIMITED -~

:By

Managing Director

. Bsz«.,(;/f za/ '

Resxdent Manager R

- :DELHI AUSTRALIAN PETROLEUM LTD |
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',1 .
1

-around manifold

. BT pressure recorders 6,000 psi $100. 00:-

" 5" Hydrospring tester

. No. 3 expanding shoe packer’ assembly equzpped for - _.

5" H90 impact circulatong sub

©3-1/2 IF Box x 4-1/2 FH Pin

Combination operator 0-21 days - -

SCHEDULE A N
SERVICING CHARGE |

-HT 400 Cementing Truck powefed with V871 GM Engines - ... $3700, 00 .

3-1/2 IF CB High Pressure control head with wrap

Y

© 5-1/2" Single plug container cement head and manifold 48,00 i
7" Single plug container cement head and manifold . B : : 53. 00 R
9-5/8" Single plug container cement head and manifold - " - 58,00 '_'.; :-‘i_;
13-3/8" Single plug contamer cement head and mamfold - 60. 00

BT Clock - 12 hour . 50,00

5" Dual closed in pressure valve .

5" AP BT running case

5" Halliburton Jar

8-1/2" + 12- 1/4" hole
5" VR Safety Joint
5" Blanked off BT anchor shoe cage . :

. 86.00
5" Set perforating anchor

Thermometer case and 2 thermometers " ..

1-1/2" Chicksan steel testing flow hos‘eA

3-1/2 IF Pinx 4-1/2 FH Box |

194.00 . - e

200000
T 84,00
2 ' - . 80. 00 : .'.: o

T gmi000
Cano

26,00 F1
71,00 -
120007
S.6.000 L
<4800 T

s e el tmnF e el i e S aa

$6,914.00 A
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1. INTRODUCTION

A preliminary organic geochemical study of the Kalladeina Formation in
the Warburton Basin (McKirdy and Cox, 1983) revealed that calcareous shale
from 11,140 feet depth in Kalladeina-l contained a moderate concentration
(0.63% TOC) of oil-prone organic matter. Accordingly, the interval
11,000-11,250 feet in this well was sampled in more detail for geochemical
analysis (Table 1), in order to evaluate the hydrocarbon source potential
of the basal shale facies of the Kalladeina Formation (corresponding to
Time Interval 2, Ordian : Cook, 1982).

2. ANALYTICAL PROCEDURE

2.1 Sample Preparation

The rock sample (as received) was ground ;n a Siebtechnik mill for
20-30 secs.

2.2 Total Organic Carbon (TOC)

Total organic carbon was determined by digestion of a known weight
(2-10 g) of powdered rock in 50% HCl to remove carbonates, followed by
combustion in oxygen in the induction furnace of a Leco IR-12 Carbon
Determinator and measurement of the resultant CO, by infra-red detection.

2.3 Rock-Eval Analysis

A 100 mg portion of powdered rock was analysed by the Rock-Eval pyrolysis
technique (Girdel IFP-Fina Mark 2 instrument; operating model, Cycle 1).

3. RESULTS

TOC and Rock-Eval data on the six additional shale samples from Kalladeina-1
are summarised in Table 2. Selected parameters of maturity (Tmax, production
index), source richness (TOC, potential yield) and kerogen type (hydrogen index)
are plotted against depth in Figures 1A and 1B. Figure 2 illustrates the
type and maturity of the samples for which realistic Tmax values were obtained.
Note: these figures incorporate the data previously reported for this well:
(McKirdy and Cox, 1983).

4. DISCUSSION

4.1 Source Richness

The TOC values given in Table 2 confirm that the interval 11,000-11,500 feet
has a significantly higher mean total organic carbon content (TOC = 0.38%,
n = 9) than does the rest of the Kalladeina Formation in the Kalladeina-1 well
(TOC = 0.16%, n = 20).

Three of the shales from this interval contain more than 0.5% TOC and
have potential hydrocarbon yields in the range S; + S; = 2.7-4.8 kg/tonne
(Fig. 1A). These Ordian shales possess fair source richness. It is of
interest that Cook (1982, p.59) recognises the Ordian (his TI 2) as a time
of 'nutrient-rich high-productivity conditions' which resulted in 'very
shallow marine sediments especially rich in organic matter'.
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4.2 Source Quality and Kerogen Type

The three aforementioned shales are also characterised by moderately
high hydrogen indices (HI = 357-478: Fig.lA) which demonstrate the
presence of oil-prone Type II-III kerogen (Fig. 2).

4.3 Maturity

Tmax values obtained from the shales examined in this study (Table 2),
and the previously analysed samples from 11,140 and 11,331 feet depth
(McKirdy and Cox, 1983, table 4), are consistent in indicating a lack of
thermal maturity for the lower Kalladeina Formation at this well locality.
Equivalent vitrinite reflectances of VR £ 0.5% are implied.

However, this apparent immaturity is difficult to reconcile with
production index values in the range PI = 0.25-0.46 (Table 2, Fig. 1B) which
are more characteristic of the upper oil window. It is also at odds with

the regional maturity of the overlying Mesozoic rocks (see McKirdy and Cox,
1983, fig.5).

In Cambrian rocks such as these which lack true vitrinite, plotting
of kerogen H/C and 0/C atomic ratios on a Van Krevelen diagram provides
the least equivocal means of establishing absolute organic maturity.

5. CONCLUSIONS AND RECOMMENDATIONS

1. Middle Cambrian calcareous shales from 11,000-11,500 feet depth in
Kalladeina-1 are more than twice as organic-rich (TOC = 0.19-0.69%,
mean = 0.38%Z) as the rest of the Kalladeina Formation. The three
richest cuttings samples contain Type II-III kerogen and represent
potential oil-source beds of fair quality.

2. Although probably not over-mature, the true thermal maturity of
these shales remains uncertain. It is therefore recommended that
kerogen isolation and full elemental analysis (C, H, N, O, S, pyritic Fe,
ash) be undertaken on the three most organic-rich samples (viz. from
11,000, 11,140 and 11,160 feet depth).

3. A palaeogeographic reconstruction (cf. Cook, 1982) of the Warburton Basin
for the Ordian time interval is required in order to predict the lateral
extent of the basal marine organic-rich shales identified in Kalladeina-1.
In this manner it may also be possible to define areas, presumably closer
to the basin depocentre, where both organic-richness and maturity are
at their optimum for oil-generation.
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KALLADEINA-1:

TABLE 1

Samples for source-rock analysis

Depth Sample Type Description
- 11000° Cuttings Shale

11050' Cuttings Calcareous shale
11100 Cuttings Calcareous shale
11160° Cuttings Calcareous shale
11190° Cuttings Calcareous shale
11250' Cuttings Shale

000083



TABLE 2

AMDEL
ROCK-EVAL FYROLYSIS = ' 04/04/81
Client SAOGC
Well KALLADEINA #1
DEFTH T MAX 8t 82 53 PI  52/83 FC T0C HI 1)
11000.00 428 1,49 3,30 0.87 0.31 3.79 0.29 0,49 478 126
11050.00 407 . 0.13 0,15 - 0.64 0.44 0,23 0,02 0.29 52 001
11100,00 417 0,24 0,72 0,82 0.25 0.87 - 0.08 0,2 248 203
11160.,00 413 0,78 1,946 1.18 .29 1.4% 22 62 177 027
11190.00 410 0,13 0,32 1,05 0.30 0.30 0,03 26 123 404
11250.00 422 0.04 0,07 0,22 0,40 0.31 9,00 0.19 17 114

80000
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KALLADEINA #1

Well :
Potential Yield

SAQGC
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Hydrogen Index
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FIGURE 1A
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KALLADEINA #1

SAQGC Well
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Hydrogen Index
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Client : SAOGC

Well : KALLADEINA #1
Interval : KALLADEINA FORMATION
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KEY TO ROCK-EVAL PYROLYSIS DATA SHEET

PARAMETER

position of S, peak in temperature program (OC)
kg hydrocarbons (extractab1;3/tonne rock

kg hydrocarbons (kerogen pyrolysate) /tonne rock
kg CO. (organic)/tonne rock

Potential Yield

Production Index (S./S: + S2)

Pyrolysable Carbon (wt. percent)

Total Organic Carbon (wt. percent)

Hydrogen Index (mg h'c (S2)/g TOC)

~ Oxygen Index (mg CO2(Ss)/g TOC)

SPECIFICITY

Maturity/Kerogen type

Kerogen type/Maturity/Migrated oil
Kerogen type/Maturity

Kerogen type/Maturity *

Organic richness/Kerogen type

Maturity/Migrated 011

Organic richness/Kerogen type/Maturity

Organic richness
Kerogen type/Maturity

Kerogen type/Maturity *

*Also subject to interference by CO; from decomposition of carbonate minerals.

b
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