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January 27, 1967. 

The Director 
Bureau of Mineral Resources 
(Petroleum Exploration Branch) 
P.O. Bex 376 
CANBERRA CITY A.C.T. 

Dear Sir, 

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

In accordance with the requirements set out in "Memorandum 
of Administrative Procedures" (Revised May. 1965), we have 
prepared and present herewith for your consideration the 
following data: 

1. The applicants' name as Operator for Santos 
United aad Delhi Australian Petroleum Ltd. is: 

Dejhi Australian Petroleum Ltd. 

2. The applicant's registered address is: 

18 Leigh Street 
ADELAIDE South Australia 
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Method selected for subsidy calculation: 

Cost basis 

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

Charles T. Easley 
Resident Manager 
Delhi Australian Petroleum Ltd. 
G.P.O. Box 1837P 
ADELAIDE South Australia 

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

Evidence in the fora of a Power of Attornery, 
which is still in effect, showing that 
Charles T. Easley has full authority to aet 
on behalf of the Company in 8ll matters 
relating to Commonwealth subsidy has previously 
been lodged with lite Director, Bureau of 
Mineral Resources, Canberra. 

Delhi Australian Petroleum Ltd. is a publicly 
owned corporation, incorporated in the State 
of Delaware, U.S.A. 
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6. A detailed summary of the provisions of Oil 
Exploration Licences 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, 
Bureau of Mineral Resources, Canberra. 

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

Latitude 27° 39* 24" S 
Longitude 139° 23' 51" S 

Elevation 108' ground level 
124* Kelly bushing 

The location is at seismic Hhotpoiit 1C1, 
seismic line "KAn, established during 1966 
by United Geophysical Corporation as part 
of the Kromanga-irome Seismic L Gravity 
Survey. The location is shown on various 
exhibits accompanying this application. 
A precise survey of the location will be 
made after the drilling rig is ii. position. 

JO. Details of the National GOB drilling rig 
and associated equipment are set out in 
the "Programme of Kotary Drilling Operations" 
submitted herewith as Attachment No. 1. 
This is the same rig and equipment as has 
been used since early 1962 on the majority 
of Delhi-Santos exploratory wells. 
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11. Copies of the drilling contract with Drilling 
Contractors (Australia) Pty. Limited and the 
special services contracts with Schlumberger 
and Halliburton have previously been 
furnished to the Department and will apply 
to the proposed operation. 

12. A sample of the daily drilling report form 
to be used has previously been submitted. 

13. The following statements and discussions in 
support of this application are attached: 

Programme of Drilling 
Operations 

Cost Estimate and 
Associated Equipment 
Schedules 

Geology 

Geophysics 

Seasons for Drilling 

Target Depth 

Principal References 

Attachment No. 1 

2 

3 

4 

5 

6 

7 
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14. The following exhibits are attached: 

'•iQuro Mo. I Location flap 

2 iois>'.ic Structure Slap of 
Cambrian Horizon 

3 Seisraie Structure Sap of 
"i " - Base of Hosoxoic 
Iiori zon 

4 Seisaic Structure f.iap of 
"C" - Transition 3eds 
*:ori son 

5 Seismic Variable Density 
Cross-section - Line "i V" 

6 Inferred Stratigraphic 
Column 

Ifours very truly, 
DHLOI M Y M X J J K PSTCOL^DJ LTD. 

C K j g s 

BC: S.A. Mines Department > / 
Santos Limited 
N.C. M i l l e r 
Explorat ion Technical F i l e 

Cy Charles T. Casley 
Resident Jlanager 
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Delhi Australian i'etroleua Ltd. Kalladeina No. 1 
Santos Limited Utachaerit No. 1 

PHOGMME <)F DRILLING OPERATIONS 

1. (a) Proposed ivell Name: 

(b) Location: (approximate) 

Cc) Programmed Jepth: 

(d) Geological Objectives: 

(e) Estimated Spud-in oate: 

(f) Estimated Moving in and 
Rigging up time: 

(g) drilling Contractor: 

jielhi-iantos Kalladeina No. 1 

On dhotpoint "Mt" 1C1 
Eromanga-Frome Seismic 
Gravity Survey, 1966 

Latitude 27° 39* 24" South 
Longitude 139° 23* 51" East 

Elevation 100 feet ground level 
124 feet kelly bushing 

12,000 feet 

Test of Lower l aleozoic strata 

March 15. 1967 

21 days 

drilling Contractors (Australia) 
Pty. Ltd. 

2. Access and Site Preparation 

(a) Koad Construction: 

(i) The road gang will improve and widen approximately 
150 miles of new road between the Moomba field and 
the Kalladeina No. 1 location. 

(ii) The length of this move involves travel through 
sand dunes and clay flats. Each section of the 
road will be worked individually in accordance 
with good road building practices. 
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welhi /lustralien Petroleum t.ttl. Kalladeina No 1 
Santos ted Attachment No! 1 
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€iii) Ooad w-orfc sdll be done primarily ivith Delhi-
Santos road equipment, with assistance of 
road building contractors if necessary. 

(b) : irstrio Construction: 

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

(ii) The strip will be constructed according to 
U.C.A. requirements to accomodate plaries 
up to the size of a ;<C3. 

(iii) The strip will be constructed by u»lhi-
Santos construction equipment. 

<c> Other .1cc.es s Construction: 

Necessary roads to provide access to the airstrip 
and water wells will be constructed. .Actual location 
of the water wells and airstrip has not been 
determined. 

3ite Preparations: 

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 v.ill be 
necessary to dig a mud reserve pit, surp and a 
water storage pit at the drillsite. 

3* Water ->uaply 

It will be necessary to drill water supply ivells for 
this v.ell to ensure adequate water for drilling. 
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(i) Three wells will be completed as close to 
the drillsite as possible. 

(ii) iiater is expected to be found at 250 feet, 
more or less. 

(iii) The water wells will be cased with 6" 
11.64 lb/ft water well casing. 

(iv> The water will be pumped into a reserve 
pit dug at the *ater well location, using 
beam type pimping units and plunger pumps 
or rods inside 4" OJ tubing. 

(v) The water will be pumped to the drillsite 
through 4" aluminium pipe from the water 

(vi) The water wells will be drilled, cased, 
completed and equipped by a water well 
rig contracted from riorwood-Bagshaw 
Engine! ring of Adelaide, 

4. Vole ar.d i a si no irogrataate 

surface Casing; 

(i) hole diameter 17-1/2" 

pit 

(ii) v asing: 
Size: 
Type: Cilwell-Jear.Uess citeel 

40 lb/ft. 
11-40 

13-3/0" uu 
Aeight: 
Grade: 
approximate setting 
depth: 

Cementing proposal: 
Sacks 700 

700 * 

Expected to rise to surface 

Cementing will be done by Halliburton Ltd. 
using a twin T-10 pumper and HOfcCO Triplex 
pumps capable of 10,000 psi. 
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(b) Intermediate Casirw: 

(i) wole Jiameter 

Cii) Casing: 
Size: 
Type: 
r eight: 
Grade: 
Approximate setting 
depth: 

Cementing proposals: 
jacks: 
Expected cedent 
tops: 

12-1/4" 

9-s/a" on 
0ilwel!-3eamJess Steel 
40 lb / f t , 43.5 lb/ft and 
47 lb/ft. 
?<-80 

7 #000* 

I Volume of cement necessary 
< to bring the top of the 
( cement 200' above the 
i highest indicated producing 
C horizon, such calculations 
C to be based on caliper log 
{ seasurement of the hole 
( diameter plus a 25 percent 
( additional volume for 
{ safety. 

Ceaentinr vail be done ay 'nalli burton Limited 
ttsi% a twin T-10 prosper and I'Miu Triplex 
pumps capable of 10,000 psi. 

U ) i roduction Liner: 

(i) i-ole ,;ia>aeter a - i / 2 n 

T OU CLiner) 
vili.ell- jeawless Steel 
29 lb/ft. 
i 110 
Ueloiv ar;y oil or gas bearing 
zones of commercial value 

4iii Casing: 
Hze: 
Type: 
weight: 
Grade: 
.-̂ proximate settii.o 
depth: 

3rovai oil Tool special 
deep hole li/ter setting 
assembly 19-3/3" x 7") 
Cementing proposals: 
•>acks ( ->ame procedure as for 
Expected ceiseut rise ( intermediate string 

Cementing will be done by Halliburton Lioited 
using a twin T-10 pumper and iiuUCO Triplex 
pumps capable of 10,000 psi. 
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Cd> Casino Kesri Housings: 

iiaku: 
Models: 
i lange *>ize: 

working Pressure: 

(e) liits thrilling and Coring); 

O.C.T. 
C-22 
12" 900 series x 13-3/0" 
0ii thread 
3,000 psi 

Size f-Sake Type Quantity 

17-1/2" Reed YT3A 2 
12-1/4" limith UTSJ 1 
12-1/4" Srai th 15T2G.IJ 2 
12-1/4" inith K2KIJ 2 
12-1/4" Jcith SVSiIJ 4 
12-1/4" iJraith T2iiJ 5 
12-1/4" Smith L4uJ IS 
12-1/4" 'Smith C2iiJ 1C 
C-l/2" Security S3J 8 
8-1/2" Smith ;)T2U 2 
8-1/2" Smith >/F2uaJ 7 
8-1/2" Smith K2t'HJ 1 
8-1/2" oecurity m j 15 
8-1/2" Security «ilOJ 10 
3-1/2" Smi tli TC9J 10 
3-7/16" Christensen Oianonu 2 
7-3/4" Christensen )i anion d 1 

'•. Details of Uig 

Plant sr.d equipment ov.ned by: 

(a) uraw ftor'>s: 

Make: 
Type: 
listed Capacity: 
(4-1/2" OJ 

;!ri 1! iug Contrac tors 
(Australia) rty. Ltd., 
Sydney, Australia. 

National 

12,000 feet 
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(;>} iv;ast/derrick: 

"a fee: 
type: 
iated capacity: 

(c) Notary Table: 

5 a£e: 
Type: 
,>ize: 

Cd) Enfiities: 

'lake: 
type: 

ii.i-.: 
ie) .Mud .v'ttmpa: 

"tal.e: 
Type: 

i'ake: 
;.rodel: 
-Size: j, 
forking Pressure: I 

••odel: 
'd ze: 

(o) Drill. tJige 

iize and "tlake: 
Type: 
height: 
trade: 
kaifge: 

T-ee C. Moore 
136 ft. 
330,000 lbs. 

Oilwell 
Model 26" ;U). 
26" opening 

Superior 
(2) PTi)r>.6 
(2) PTu. 6 
1.7G0 

National 
(2) C-7CG 7-1/4" x 14" 
(1) L-250 7-1/4" x IS" 

Cameron ilydri! 
Double pneumatic 1..K. 
10" l.GOO series 12" 900 series 
3,000 psi 3,000 psi 
chaffer Rotating Head 
(for . ir jrilUttt:} 
Type DC 
12" 900 series 

4-1/2" 0 j .iparuf 
4-1/2" i'"u.tl Hole 
16.6 lbs/ft. 
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(h) Drill Collars; 

diameter: 
Core: 
length: 
dumber: 

0" 01) 
3" ID 
30 ft. 
12 

6-3/4" or, 
2-7/8" III 
30 ft. 
nr> 

Core Barrels? 

i:ake: Christensen 6-3/4" x 4" x 
6C ft. double tube core 
barrel. Series 230P 
complete with safety joint 
and handling tools 
60 ft. 
(2) Serial \os. 1407 and 1427 

Length: 
iVumber: 

4ir frilling Equipment-

It is proposed that upon reaching the top of Lower 
Paleozoic rocks a core will he cut in order to 
determine the lithology, structure and. if possible, 
the age of the sequence. If the available data 
indicate that the underlying section can be drilled 
successfully with air as the circulating nediura, a 
contract will be entered into for the air drilling 
equipment descrioed below and a copy of the contract 
fund shed to the Bureau at that time. The air 
drilling equipment is stacked in Adelaide, South 
Australia, and during the period it is being moved 
to the Kalladeina No. 1 location, the well will 
continue to be drilled with cud. 

The Air drilling Equipment is owned by International 
Mir Drilling Company, Fort itorth, Texas, L.3.A. The 
following equipment will be used to drill a portion 
of the hole with air: 

3 8oC SCB; 250 psi Primary Air drilling Units 
each being a Gardner Denver ub«\ compressor 
powered by a General Motors 12V71 diesel 
engine. 
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1 l«2CO psi nir Drilling Booster br.it, being 
a Gardner Denver RLi) compressor powered by 
a General Motors t<V71 diesel engine. 

I Chemical Injection Lnit 

1 Shaffer type 50, 12" 3,000 psi rotating ii.Si.P. 

1 ' obi 1 Air prilling workshop complete tvith 
tools, spate parts and operating supplies 
adequate for 12 months independent operations 
in remote locations in Central Australia. 

1 Oeaerator lnit, toith blooie by-pass and 
aeration control manifold. 

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

6. Transportation (Tonnage and Oistances Moved) 

Rig and equipment to be moved from the Vooriba I ield and 
from Adelaide, South Australia. 

Miles 
Boad Ai r Tonnaae 

Miy and associated plant 150 700 

Cosing 780 155 

Mud Materials 730 03 

Cement 780 75 

Camp, equipment, etc. ISO 60 

Personnel - 550 -

M r t)rilling Equipment 780 76 
All equipment will be moved out on completion of the 
well to a drillsite not yet determined. 
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7. Mud groqraaae 

The well will be drilled using clear water to the top of 
the Transition zone at approximately 4,250 feet. An 
organic thinner, FE8TH, and drilling detergent will, be 
added to control viscosity and hydration of shales. 
Below this depth the sud will be additionally treated 
with chemicals to control its physical properties 
using Q-Uroxin and CC-16 until intermediate casing depth 
is reached. After intermediate casing is set, the well 
will be drilled using air as a circulating medium. The 
following materials will be placed on site before 
corametsceraent of drilling operations: 

Mud Materials Quantity Sacks Tons 
Lbs 

KQTH 2,240 50 1.0 

Drilling uetergent 700 100 gal. .3 

Gel 40,000 400 17.9 

C-iiroxin 30,000 600 13.4 

CC-16 15,000 300 6.7 

Bi-Carbonate of Soda 2,160 23 1.0 

Caustic Soda 7,700 5 a 3.4 

CaJciuB Chloride 3,360 24 1.5 

Sodium Chloride 4,950 45 2.2 

Sarytes 60,300 1,076 26.9 

Celloseal 1,450 50 0.6 

Magco i ibre 7,900 158 3.5 

Lime 8,450 150 3.8 

Sodium Bi-Chromate 2,240 5 drums 1.0 
83.2 
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8. Jitch Samples 

(a) ilitch somples will be caught as follows: 

(i) surface to Transition Zone 30 foot intervals 

(ii) Transition ;:one to Total Depth 10 foot intervals 

(iii) During Coring 

<iv) khile Circulating 

5 foot intervals 

15 minute intervals 

(b) One set of samples fell! be washed and retained for 
use at the wellsite. Bagged samples will be 
re-washed and divided into required sets at the 
Company's Adelaide warehouse and one set will be 
forwarded to the bureau of Mineral Resources. 

9. Coring 

Ca) t-rocsramne 

A core will be taken in the V.alloon for lithologic 
and paleontologic purposes. 

A core v,il? be taken in the Hut ton for litholooic 
and paleontologic purposes. 

ft core will be cut upon reaching the Lower Paleozoic 
rocks. In this sequence, cores will be cut for 
stratigraphic, structural and reservoir information. 
The cores uill be cut at convenient bit change 
depths and as nearly as practicable at 300' intervals. 
In sections of uniform lithology, agreement wi11 be 
requested for an extension of the coring intervals. 

Cores will also be cut at any horizon if necessary 
to further evaluate hydrocarbon shoves. 
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If any 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. 

A bottom hole core will be cut. 

The specific programme is proposed as follows: 

Formation (predicted top\ 

Walloon (5,250 feet) 

Hutton (5,550 feet) 

Lower Paleozoic (6,600 feet) 

Total Depth (12,000 feet) 

<*>) Core Diameters and Length 

Number and Length of Cores 

1 x 10 feet 

1 x 10 feet 

1 x 10 feet at top plus 
estimated 16 x 10 feet cores 

1 x 10 feet 

<ili coring will be with diamond coring equipment, 
taking cores approximately 4" in diameter. 
Diameter of conventional cores, if any, will be at 
least 2-3/8". Minimum 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) Hecoverv 

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

fd) Sidew aII Sampling 

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

Surveys will be made at intervals not exceeding 500 
feet as drilling progresses. If the changes in 
deviation set out below are exceeded between 
successive surveys, the previous 500 feet of hole 
shall be surveyed at shorter intervals. The changes 
between surveys indicated below will not be exceeded 
in distances less than 100 feet. The changes may 
be 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. 

•tepth Interval Change in aviation 

First 1,000* above T.O. 3-3/4° 

hext 1,000' higher 3-3/4° 

f»ext 1,000* higher 2° 
Remaining interval to surface 1-1/2° 

11. t̂ ellsite Laboratory Services 
(a) Mud Control 

Mud checks are made at least 3 tiraes daily. The 
following properties are measured on each jaud 
check: 

Funnel viscosity 
weight 
tiater Loss 
Filter Cake Thickness 
Apparent Viscosity 
Mastic Viscosity 

field Point 
10 second yel strength 
10 minute gel strength 
pif 
.501 id content. 
oand content Chloride content 
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Equipment available to run mud checks is as follows: 

Filter Press 
Viscosiraeter Funnel 
Sand Content Set 

(b) Gas Detection 

(i) Pva«e of Service Company: 

(ii) Equipment to be used: 

(iii) Data to be provided: 

(c) Pene t ra t ion Rate 

(i) Name of service Company: 

(ii) Equipment to be used: 

(iii) Data to be provided: 

Mud Balance 
Fann V-G Motor 
Mud Still 

Exploration Logging of 
Australia Inc. 

Portable Automatic Cas 
Detector 

Continuous detection of 
gas in mud stream 

Operator owned 

Geolograph Recorder 

Continuous depth record 
and rate of penetration 
graph 

(d) 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. Logging and .Surveys 

Hun 1 

Catania iiay-
tiore Jiole 
Compensated 
Sonic, Caliper 

Iiiducti on-
Electric 

Proximity Log 

.Jensity 

Continuous 
nipmeter 

Casing Collar 
Locator 

Velocity 
iurvey 

oCC - 7,000 

300 - 7,000 

Over prospective 
porous zones 
X G - 7,000 

500 - 7.00C 

If production 
casiny is set 

(In conjunction 
v.ith Seissic 
Contractor) 
At Total Jepth 

Huns 2 - 4 
jchltmberger Logging 

7,000 - 12.00C 

Only the Caisma Kay and Density 
logs will be run during air 
drilling operations. There 
will be 3 runs 2,000 feet or 
less apart, l ot lowing the 
running of these logs a t 
Total .tepth the hole will 
be filled with mud and the 
Induction, Electric, Sonic 
and Continuous wipmeter will 
be run. If the lithology 
and fluid content of the 
rocks make i t desirable, 
the Laterolog and Proximity 
Logs will be run over zones 
of interest. 

13. formation Testing 

(a) rroararame 

All shows of oil or gas kill be drill stem tested 
as soon as detected. In the cjeneral case of 
porosity without shows, drill stem tests way be 
run to provide reservoir data or to eliminate 
any doubt as to hydrocarbon content. M l 
doubtful situations will be tested. 
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(b) Equipment 
D.S.T. equipment on location will be: 

2 Halliburton i\o. 3 Wall Packers 
2 Halliburton No. 2 Wall Packers 
1 Halliburton RTTS for 9-5/8'' i)0 Casing 
1 Halliburton Type f Hook kali Packer 
for 7" Casing 

1 Halliburton 5" Hydrospring Test Tool 
r sseuibly 

1 Halliburton 5U Dual C.I.iJ. Valve 
'sseuibly 

2 Halliburton BT Recorders, liange 
0 - 10,000 psi 

1 Halliburton BT Clock, 24 hour 
1 Halliburton BT Clock, 12 hour 

Separation equipment: 

1 Skiu-ttouoted National Tank Co. two 
stage two phase separator unit with 
3" orifice rtm on high pressure 
gas outlet. 

14. Abanaonment 

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

15. Personnel 

(a) Shifts to be run: 

liaily 
Weekly 
Hours per shift 

3 
21 
8 
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(b) Drilling Crew 

Toolpusher 1 
Rig Mechanic 1 
Jri11ers 4 
Hotary Helpers 12 
Derrick-men 4 
Air Drillers 2 

(c) Other On-site Labour 

Cooks 3 
Others 10 

(d) ' t i in in is t ra t ion . e t c . 

Drilling Foreman and 
Mud Engineer 

feellsite Geologist 

Petroleua Engineer 

(e) Accommodation 

The ca?ap, presently located at the Mooraba 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. Hie camp will be supplied with 
240 volt electric power and bottled gas for 
cooking and hot water service. 

C.T. £>kov 
N. rapalia, alt. 
t>. Nugent 
A, Kapel 
E.F. Spinks 
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16. Transport 

iurnished by Operator for 
supervisory personnel: 3 Landrovers 

4 ;assan Patrols 
1 Oilfield truck 
complete with winch 
and gin poles 

Furnished by Contractor: 1 Landrover Utility 
2 Oilfield trucks 
complete with winch 
and gin poles 

One 0C3, one Cessna 310, Cessna 210*s and 185's and 
other aircraft as required under charter will serve 
the site from Adelaide. 
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DKILLIM; COST ESTIMATE TO TOTAL iM'TH 
(12,000 feet) 

Access Construction 25,000 

Site preparation and clean-up 1,000 

Water Supply 6,000 

Transportation - equipment, personnel and 
consumables 42,000 

iiertal of truck, moving equipment 2,500 

Air Charter 7,260 

drilling Bits - 17-1/2" 75C 
12-1/4" 13.60C 
3-1/2" 6,831 
6-1/2" 22,400 43,000 

fuel 11.2CC 

Drilling Fluid 15,600 

Cement - Class "A" 570 

Class 3,300 3,670 

Cementing Services 2,000 

Electrical Locfciny Services 51,14C 

Lsud Tagging 1,660 

Formation Testing 9,000 
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Ei§ iental - 21 days 4 A 443 
38 days j v' 1,500 
12 days *< 4A1.500 
3 days ? £41,330 
3 days * #.41,183 

iir Sental - 20 days * 470 
BOO hours *A 12 
2CC hours & & 

Other Tool Centals 

Overhead 

iosimunications 

Insurance 

Jata Reproduction 

Field Living quarters and Amenities 
- £132C/day 

Miscellaneous 

î inal Reports 

Casinu - 700' 13-3/3" 48 lb. H-40 
« £ 1 5 . 2 5 

1,000* 9-5/8" 47 lb. ?; 
f- Atj . 50 

4,200 * 9-5/0" 43.5 lb. ix 
£A5.05 

1.900* 9-5/3" 40 lb. X 

•if A 

9,408 
57,000 
18,000 
4,054 
3,564 92,026 

9,400 
9,600 
1.600 20,600 

5,000 

7,410 

450 

6,190 

2 , b 0 0 

24,640 

0 0 0 

2,000 

3,675 

5 . GOO 

21,210 

9,120 39,505 

TOTAL "A £A425,23l 
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Original Estimated Rate of Amount of 
Cost Period iteprec- Depreciation 

(Weeks) iation 

Machinery and camp 
equipment £>72,590 11.0 10*; ^1,334 

Surface drilling 
plant and down-
hole equipment 302,500 11.0 20,, 12,798 

TOTAL "B" 14,332 

CltAKD TOTAL ("A" + "U") A439,563 
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MACHINERY Ml) EQUit'MEr-iT 

ilumbiny and V.ater >upply Equipment 3.C6C 

Clunbing Equipment 9,412 

One Caterpillar 212 Crader o.COO 

One Caterpillar 922 Front fcind loader 17,20c 

One Caterpil'ar j6c Jozer 30,660 

One Ajax multi-stage centrifugal Pump 
powered by a Caterpillar .>320 Engine 5,044 

/»i r Coopressor 342 

Electric v.elder 

TuT'L s>Vi72tS9iJ 
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31:RF.'.CE UK1V IUQ i'LlNT. .•AitaMlOLH EQUIPMENT ANII C M l 

V-l 

Automotive Equipment and Spares 3.6CC 

Mechanic's Leanto and Caravan tnit 34 3,016 

files uuilding (Schlumberoer warehouse) 094 

electrician's Caravan Unit 33 2,726 

Kitchen Caravan Store Init 35 5,008 

Fittings, Spares, wishes. Utensils, and other 
small equipment to furnish carp amenities 12,040 

One Caterpi1 or J-1300 6 cylinder ICO KVA 
240 volt Generating Plant 6,810 

tteo Caterpi1 sr ,j333K 24C volt generating 
sets I5,5t>4 

One skid-mounted Generator House 3,600 

Spares, i ittinys, and Accessories for the camp 
electrical and refrigeration systerc 10,048 

tfadio Communication .quipnent 7,000 

4 10* x 40' 10-f:»an HunLhouses 28,000 

1 10' x 40' 3unkhouse, Office and first 

.' id Caravan 6,950 

1 10* x 40' 6-iaan Junkhouse 7,192 

1 10* x 40* Duckhouse and Office 6,740 

1 10* x 40* Geologic and Engineering 
Laboratory and Ounkhouse 7,748 
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1 10' X 40' washcar, laundry and t o i l e t unit 9,470 

1 10* x 40' kitchen cooler unit 17.010 

1 10' x 40' diner storage unit 6 , 1 6 0 

1 10' x 40' diner canteen unit 7,020 

1 "Kighuays" semi-trailer van i-,)JD 

Reamer stabilizers and stabilizers 6' 9 7 i 

. , 10,400 Fishing tools 
Elevec 6" drill col ars 7 , 9 5 6 

High and Lou pressure separator and test tank 10,700 

2 Christensen and 1 Hycalog core barrels 14,202 
672 Casing head 

Spares, accessories and parts for surface and ^ 
dohwhole equipment ' 
21,000' 4" victaulic *ater line with housings 15,330 

26,000' 4" aluminium water line uith housings 13,970 

2 4 x 4 Ley land Comets 12,685 

1 4 x 4 Chevrolet Glitz Uater Tanker 2,1100 

2 l.isson Patrol four-*heel drive vehicles 6 , 1 4 0 

5 Landrover four-*heel drive vehicles 1 4 , 9 2 1 

-KJXAL ^A302,500 
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GEOLOGY 

The Kalladeina anticline is located on the western flank 
of the Cooper's Creek geologic basin and to the east of 
the large regional Girdsville Track basement high. The 
nearest wells are FPC(A) Foonarunna No. 1, 33 miles 
west-southwest) which bottomed in sediments of presumed 
pre-Ca»brian age; the Delhi-Santos Fandieburra No. 1 well, 
63 miles to the north, which drilled into Ordovician rocks; 
and the Cidgealpa gasfield wells, 47 miles to the southeast, 
where sediments of Caasbrian age underlie the Permian. The 
Kalladeina anticline is an elongate, fairly simple, low 
relief structure trending northeast-southwest. At the 
-10,700 foot level, geophysical mapping indicates more than 
400 feet of vertical closure and approximately 30 square 
wiles are included within the lowest closing contour. 

The Kalladeina anticline was discovered by reconnaissance 
reflection seismic surveys (Line "f V", Figure 5), carried 
out during the otrzelecki-Cooper Seismic & 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-Peraiau reflections could be recorded. 
A large reversal of strong pre-Peratiao reflections was 
detected in the general area of the Kalladeina artesian 
water bore, and this structural lead was brought to its 
present stage of definition during the Sromanga-Froiae 
Seismic & Gravity Survey (1966). 

The initial location selected for an exploratory well is 
near the crest of the deep anticlinal closure at ;?hotpoint 
101 on Line "Ma". 
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3ft 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 geologic 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 and Cretaceous sandstones are not considered 
prospective on this structure. However, 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 petroleum 
is the Lo)«er Triassic, but the unit is not expected to be 
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 Permian portion of the Cooper's Creek basin 
and, therefore, sediments of Permian age are not expected. 
In the unlikely event they are present, they will be fully 
evaluated. 



Jelfti Australian Petroieu© Ltd 
Santos Limited 

Kalladeina ;0. I 
Attachment 3 

Fane 3 

Lower Paleozoic 

The nature, thickness and age of the Lower Valeozoic rocks 
are unknown at Kalladeina. Good seismic reflections from 
as deep as 4,000 feet below the regional unconformity at 
the base of the Mesozoic, show the Paleozoic rocks to be 
only gently folded. 
f>uy attempt to predict the sequence is somewhat speculative 
and is based solely on very long range regional geological 
projections. Jome Ordovician marine sediments may be 
present, probably as fine-grained clastics similar to those 
dril'ed in the Pandieburra No. I well to the north, 
favourable development of porosity is always a possibility 
in rocks of this type. 

A good seismic reflection at about 7,200 feet may represent 
the top of Cambrian sediments. Cambrian lithology hill 
probably consist of shales and carbonates of the Gidgealpa 
sequence. It is possible that some sandstones bill also 
be present (sands comprise a significant part of Cambrian 
sequences in adjacent regions). Seismic evidence of 
thickening of the probable Cambrian to the north and west 
indicates that during deposition the basin was actively 
subsiding in that direction. Thinning over the structure 
itself (lines "MV and MH") implies its early existence. 
There has been subsequent tilting to the southeast and 
development of the Kalladeina anticline and other structures 
along an extensive trend in the western parts of the 
Cooper's Creek basin. The epeirogenic activity during and 
after deposition should have proauced conditions favourable 
to the development of a variety of carbonate and clastic 
reservoirs and also for the migration of hydrocarbons into 
available traps. 
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Seismic data also shows that the upper portion of the Lower 
Paleozoic sequence exhibits both depositional and erosional 
weoging-out on the eastern flacks of the structure. Thus, 
there are excellent chances for strati graphic traps, i i i 
addition to the anticlinal, trap. 
vs the stratigraphy on the Kalladeina anticline is 
completely unknown, the well is programed to 12,000 feet 
in order to penetrate the full, sequence of strong 
continuous seisnic events. ">ir drilling is proposed below 
7,000 feet. 
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GSOI-JIYSICS 

Gravity and Magnetics 

The Kalladeina structure is situated in a gravity low and 
a magnetic low and cannot be easily identified as a 
structure on either the magnetic total intensity or the 
Bouguer gravity maps. Heviews of magnetic data shofe that 
the nearest magnetic basement depth estimates east and 
mest of the Kalladeina structure are values of -13,200 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 
tfcis 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 approxiaates the 
Kalladeina structure. Ehe major gravity maximum and seismic 
high mapped west of the fault lacks pre-Kesozoic reflections 
and is associated with a shallow magnetic basement (-6,500 
feet). (See References 3 and 4). 

Sei smie 

Reconnaissance reflection seismic surveys along the western 
flask 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 Persian 
section. Inspection of Sonic logs at Gidgealpa reveals a 
number of significant velocity contrasts in the Cambrian, 
and it is believed that most or all 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 on parts of Line "II", on the east end of "¥»£}", 
and on "MO" and "FV" near the large down-to-the-east fault. 

Structural contour maps have been prepared at Transition 
Beds (Fig. 4), Base of Mesozoic (tig. 3), and probable 
Cambrian levels dig. 2). The two shallower horizons 
probably have only minor significance in analysis of the 
structure. The "isH or Base of Mesozoic map. represents 
an erosional surface, and the formations of interest are 
below this unconformity. Tie time-depth curve used to 
convert "C" reflection times to depth was essentially that 
devised by a study of all wells in the region. This 
checked closely with a delta-T analysis of reflections in 
the Kalladeina area. To obtain "C - pH intervals, a 
time-thickness curve also representative of the wells was 
used, from the "F" to Cambrian horizon, an interval 
velocity of 16.0C0 feet/second was used. 

At the probable Cambrian horizon mapped, the Kalladeina 
structure appears to have minimum vertical closure of 
400 feet and the area within closure is 30 square miles. 
Pre-unconformity reflections indicate thickening generally 
west-northwestward across the structure and into the syncline 
along its western margin (Fig. 5). These reflections all 
disappear near the large fault at the west edge of the area 
contoured. More minor faults than shown may be present, 
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 basin of significant subsidence. It has 
since been tilted to the southeast. Lines "MA" and "Mi" 
show north-south thinning over this structure, which implies 
that the structure was active during deposition. 
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REASONS FOR DRILLING 

The main objective of the Delhi-Santos Kalladeina No. 1 
well is to explore for oil accumulations in Lov.er Paleozoic 
rocks on a large, geBtle, 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 sediaents of Cambrian 
age, with sorae Ordovician also possibly present. The 
Ordovician encountered in other wells drilled in the 
Cooper's Creek basin has consisted predorainantly of grey 
marine shales, with associated silts and fine sands. 
Cambrian 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 is the ireadeus and Georgiaa basins and 
Adelaide geosyncline regions. Excellent carbonate porosity 
is present at Gidgealpa, and hydrocarbon shows are found 
both on outcrop and in the subsurface. 

The well is extremely important from 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 trapping of petroleum 
are in fact encountered, a very large area becomes highly 
prospective. 
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TA«C,ET DtfrlK 

Hie proposed Total lepth for Kalladeina No. 1 is 12,000 feet. 
It is anticipated that the top of Paleozoic rocks will be at 
6,600 feet, thus allowing for a penetration of the objective 
sediments of 5,400 feet, sufficient to penetrate belov, the 
depth of all continuous seismic events. Air drilling is 
proposed to commence no shallower than 7,000 feet, if 
suitable conditions occur, and to be continued to Total 
jepth or until an oil or $as reservoir is reached. The 
appearance of extrusive or intrusive igneous rocks, 
netamorphic or impenetrable rocks, or of very steeply 
dipping strata, will be sufficient reason to terminate the 
drilling at less than Target Depth. 

j t r a t i o r a p l i i c i^rottnosis 

Formation grilling Qepth 
(Feet) 

Recent and Tertiary Surface 

V, in tor: 400 

Tarabo 2,650 

iv'oraa 3,630 

Transition 4,350 

Vooga 4,530 

V.alloon 5,250 

iiUtton 5,550 

Lower Faleozoic Ordovician V) 6,600 

Lambrian (V) 7,250 

• 

k 

* a/elhi Australian i etroleum Ltd. 
Santos Limited 
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PRINCIPAL 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 of the 
Petroleum Search Subsidy Acts. 

ft el Is 

1. i)elhi-Santos Cidgealpa Mo. 1. 

2. Uflbi-Santos t andieburra No. 1. 

3. Fi'C(A) Foonarunna i\o. 1 

Geophysical Surveys 

1. Strzelecki-Cooper Seismic L Gravity Survey (196S). 

2. ;:roiaauga-i' rome Seismic l. Gravity Survey (1966). 
Progress fieports. 

3. Jnnamincka-Betoota >"eromagnatic Survey (1%1). 

4. Lake Gregory-Strzelecki Gravity Survey (1965). 
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COMPOSITE WELL LOG 

PETROLEUM T E N E M E N T 1 0 0 F 

COMPANY A N Y O I L C O P T Y L T D 

WELL NUMBER DRAKE NO. I 

LOCATION- Laf. 34°50'S Long. I29°30'E 
ELEVATION- Reference Pt. ( R T / W - ) <50 A.S.L 

Ground 50 A.S.L. 

STATE NEW VICTORIA 4-MILE SHEET DINGO 

ELECTRIC LOG DATA 

BASIN TIM BALE WELL STATUS ABANDONED 

RADIOMETRIC LOG DATA 

Dare Spudded 
Date Dpilling Stopped 
Date Rig Off. 
Total Depth Orillw 
Hole Size 

1st. January 19.. 
14th. July 19.. 
20th. July 
10,000 

19, 

Casing 
In. 
20" 
13% 

VVr. 
94 lbs 48 lbs 
40 lbs 
29 lbs 

Cament Plugs 

Perforations 

In. 
24", 
17h, 
12%' 8% ,, S 5/8 

Gr. DepH} 
H-40 60' 
H-40 690' 
J-55 295o' 
N-SO 7490' 

From • 
120' 

From 

600 , 3000, 7500 

To 70', 
6 0 0 , 3000 , 7500 , 
10,000 

Cmf. 
25' sx 
200 sx 

Cmf'd To 
Surface 
Surface 

200 sx 2000' 
500 sx 4000' 

TO , 

140' 

M 
Jet 
Bull. 

Size 
h" 
I, » 
'2 

From 
190' 
90' 

To 
170' 

/ 75 

Sacks 

No/jf-
4 
4 

RUN NUMBER / 2 
DATE 4 Jan. 2 Feb. 
FOOTAGE LOGGED S38' 2397' 
LOGSED FROM 598' 2996' 
LOSGED TO 60' 599' 
TOTAL DEPTH - ELECTRIC LOS 598' 2997' 

' TOTAL DEPTH - DRILLER 600' 3000' 
CASING SHOE-ELECTRIC LOS 60' 599' 
CASING SHOE-DRILLER 60' 600' 
BIT SIZE ntf 12k" 
MUD-KIND Bentonite Bentonite 

-TREATMENT Myrtan Cavstic/Atyr 
WATER LOSS tts/30 min. 6 4 
WEIGHT I b s / c u . f h 72 86 
VISCOSITY (Marsh )5ec. 50 47 
pH 8 7/ 

RESISTIVITY A m ? / m 

S TEMP 

RESISTIVITY A m ? / m 

S TEMP 

3.5*>72> 3.4 @75f RESISTIVITY A m ? / m 

S TEMP 2-70/35 > 2-5®/50 f 
RESISTIVITY A m ? / m 

S TEMP 

MAX. RECORDED TEMPERATURE 135 V /50°r 
ELECTRODE SPACING t6" 16" 

SYMMETRICAL 64" 64" 
78'8" /a'a" 

NON-SYMMETRICAL 23 -45" 23'-45" 
RECORDED BY J.Smith J". Doe 

Well Head Fittings: Capped withp/ate and 2 "va/ve 
Drilled by- Mid Ocean Drilling Co. Ltd. 
Logged by; Schiumbergen Cemerited by. 

TYPE OF LOG CRN 
RUN NUMBER / 
DATE 2 Feb. 
TOTAL DEPTH - DRILLER 3000' 
TOP OF LOGGED INTERVAL . too' 
BOTTOM OF LOGGED INTERVAL 2998' 
TYPE OF FLUID IN HOLE Mud 
FLUID LEVEL Surf 
MAXIMUM RECORDED TEMPERATURE 750 V 
NEUTRON SOURCE, STRENGTH & TYPE GNAMS 
SOURCE SPACING - IN., 5 
LENGTH OF MEASURING DEVICE a" 
O.D. OF INSTRUMENT - IN. 4-I 
TIME CONSTANT - SECS. 4-4 
LOGGING SPEED - FT/MIN. . • /6 
STATISTICAL VARIATION - IN 0-5!S2500 
SENSITIVITY REFERENCE 400/700 
RECORDED BY J~. Doe 

'CASING RECORD OPEN HOLE RECORD 
RUN NO. S I Z E - I N . WT. - LBS. INTERVAL-FT 

TO ' 
- BIT S I Z E ' 

- IN. 
I N T E R V A L - F T 

TO ' 

i 20 - 94 Surf. 60 

Halliburton 

LJTHOLOGIC REFERENCE 

SYMBOLS 
Drilling Method: Rotary 

WELL 
O Gas showj slight 

OO Gas show, strong 
• Oil show, slight 

• • OH show, strvng 
• O OH and. gas show 
<> Flv<sres<xnc& 

Circulation loss, partis!, 
' and s.g. mud 

f.3w Circulation loss, complete. 
3nd s.g. mud 

r-3 Flow into mil, 
and s.g. mud 

f Blowout 

Mud logging by -.Cone Lsb 

infaPYal,numbtP Core 
and recovery 
Sidzmll com 

I Perfbrakd intmal 
X Formation test 
1 Infernal, and no. 
X Plugged interval 

OTHER BORE-HOLE LOGS 

Temperature 60' to SSO' Run 7 

Micro-Caliper 2997'to 599' Run7,2,3 

Velocity 2997'to 599' Run 1 

Bureau of Mineral Resources Geology 8 Geophysics . October, I960. n o 6 - a G 1 B - 2 6 
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HflKWOl PTIo ITD. 1 5 7 Edward Street, Edwardstown 
South Aust. 

WELL DRILLING CONTRACTORS AND HYDRAULIC ENGINEERS 

Bore for M MhM P/gj.ftc-t.e.oH A.X.G... Location KaUMMMIM E.,3.J:S. 

Drillers (MM ...MBXPA, Name of Property., 

Commenced. . . . . .3 .$ . . . . : . . . .L .r . . .£ .7 . . 

CASING IN BORE 

Completed 

Diom. 

t 

Length 

9oo a. 

• n / 99 3 

<2oo I n 

Shoe Used 

Brand 

R Q cRlc 

3 

c 

Casing C lamps 
• Size. . . 

T y p e . 

PUMPING TEST 
1st 

Test 
2nd 
Test 

Final 
; Test 

Gal lons per hour 

S>0 6 
W a t e r Level before 

P u m p i n g 
1 

33 
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PROGRAMME OF DRILLING OPERATIONS 

1. (a) Proposed Well Name and Number: Kalladeina No. 1 

(b) Location: Latitude: 
Longitude: 
Elevation: 

(c) Programmed Depth: 

(d) Geological Objectives: 

(e) Estimated Spud-in Date: 

Drilling Time (days) 

(f) Estimated Rigging up time: 
Estimated Rigging down time: 

-(g) Drilling Contractor: 

27 39'24" S 
139°23'51" E 
.108 V 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. 

2. Access and Site Preparation: 

(a) Road Construction: 

(i) New Grade: 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. 



041 
ilelhi Australian Petroleum Ltd. 
Santos limited 

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

(ii) Method of Surfacing: 

All sandy areas will be covered with clay 

(iii) Contractor: 

Company equipment working with Watt 
Brothers Construction Company. 

(b) Airstrip Construction: 

(i) Area to be cleared: 

An area of 31 acres will be cleared. 

(ii) Length to be graded: 

The DCA requires 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 equipmenti 
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(c) Other 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. Water Supply : 
(a) If from existing source: None 

(b) If bore required: 

(i) 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. 

(ii) Expected depth: 210 feet 

(iii) Casing: 6" 11.64 #/ft. 200' 

(iv) Pumping equipment: 

The water will be pumped into a reserve pit 
dug at the water well locations by means of 
beam type pumping units used with tubing, 
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 

(a) Hole: 

Diameter: 
Depth: 

(b) Casing: 

Size: 
Type: 
Weight: 
Grade: 
Joints: 
Approx. Setting Depth: 
Accessories 
Casing Shoe: Type 
Casing Collar: Type 
Plugs: 
Centralizers: 

17-1/2" 
700 feet. 

13-3/8" 
Oilwell - Seamless steel 
48 #/ft. 
H-40 
23 
700 feet. 

Howco Guide Shoe 
None 
One top plug 
Four Howco S-3 
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Casing (Cont'd) 

Scratchers: 
Cementing: 
Sacks: 

Expected rise: 
Equipment: 

(c) Casing Head Housing: 

Make Model 

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. 

OCT 

(d) Bits: 

Size 

C-22 

Make 
17-1/2 Reed 

Flange Size 

13-3/8" x 
12" 600 series 

Type 
YT3A 

Working Pressure 

2,000 p.s.i. 

Quantity 
1 
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Second Phase: 

(a) Hole:' 

Diameter: 
Depth: 

(b) Casing: 

Size: 
Type: 
Weight: 

Grade: 
Joints: 
Approx. Setting Depth 
Accessories 
Casing Shoe: 
Casing Collar: 
Plugs: 

Centralizers: 
Cementing: 
Sacks: 
Expected rise: 
Equipment: 

12-1/4" 
7,000 feet. 

9-5/8" 
Oilwell - Seamless steel 
40 #/ft.; 43.5 #/ft.; 
47 #/ft. 
N-80 
226 
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 
2001 above the Mooga 
Cementing will be done by 
Halliburton 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 Pressure 

OCT C-22 12" 600 x 3,000 p.s.i. 
10" 900 

(d) Bits: 

Size Make Type Quantity 

12-1/4 Smith DTSJ 1 
DT2GHJ " 2 
K2PHJ 2 
SV2HJ 2 
T2HJ 3 
L4H J 6 

4W4HJ 2 
8-7/16 Christensen Diamond 2 
7-3/4 1 

Third Phase: 

(a) Hole: 

Diameter: 
Depth: 

8-1/2" 
12,000 feet. 
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(d) Bits: 

Size Make Type Quantity 

8-1/2 . Smith • C4HJ 23 
K2PHJ 2 
T2HJ 3 
4W4HJ 26 
TC8J 4 
TC9J 12 

8-7/16 Christensen Diamond 2 
7-3/4 1-

5. Details of Rig: 

Plant and equipment owned by: Drilling Contractors 
(Australia) Pty. Ltd. 

(a) Draw Works: 

Make 
Type 
Rated Capacity 

(b) Mast/Derrick: 

National 
80B 
14,000 feet with 4-1/2" 
drill pipe 

Make 
Type 
Rated Capacity 

Lee C. Moore. 
136 feet 
830,000 lbs. 
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(c) Rotary Table: 

Make 
Type 
Size 

Oilwell 
Model 26" H.D. 
26" opening 

(d) Engines: 

Draw works: 
Make 
Type 

Superior 
(2) PTDS6 
(1) PTD6 
1,365 
3 

H.P. 
Number 
Total H.P. available 
to draw works 1,365 
Pumps: 
Make 
Type 
H.P. 
Number 

(e) Mud Pumps: 

Make 
Type 
Size 
Number 

Superior 
PTDS6 
945 
(2) 

National 
G700 
(6"-7-l/4) xl4" 
(2) 

Superior 
PTD6 
420 
( 1 ) 

National 
C250 
7-1/4 x 15" 
(1) 
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(f) Blow-out Preventor: 

Make 
Model 
Size 
Working Pressure 

(g) Drill Pipe: 
Size 
Type 
Weight 
Grade 
Range 

(h) Drill Collars: 

Diameter 
Bore 
Length 
Number 

Shaffer Hydril 
Double Hydraulic G.K. 
12" 900 series 12" 900 series 
3,000 p.s.i. 3,00.0 p.s.i. 

4-1/2" Spang 
4-1/2" F.H. 
16.6 #/ft. 
E 
2 

8 " 

3" 
30 feet 
12 

6-3/4" 
2-7/8'' 
30 feet 
30 

(i) Core Barrels: 

Make 

Model 

Length 
Number 

Christensen 6-3/4" x 4" x 
double tube core barrel. 
Series 250P complete with 
safety joint and handling 
tools. 
60 feet 
(2) Serial numbers: 1407 

and 1427 

60' 
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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 19.1 740 
etc. 109.9 19.1 116 550 

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

Tons 
Road 

Rig and Associated Plant 442.0 
Drill pipe and Drill 
collars 167.6 

Camp, equipment 
etc. 109.9 

Miles 
Air Road Air 

116 

116 

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. 50n 
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 890 2 .0. 40 
Soda Ash 8 ,580 46 3. 83 
Sodium Bi-Chromate 2 ,240 5 1. 00 

102.90 



~ 052 
Delhi Australian Petroleum Ltd. 
Santos Limited 

Kalladeina No. 1 
Attachment No. 1 
Revised April 26, 1967 
Page 13 

8. Ditch Samples : 

(a) Ditch Samples will be caught as follows: 

(i) Surface to Transition Zone 
(ii) Transition Zone to Total 

Depth 
(iii) While Coring 
(iv) While Circulating 

30 foot intervals 

10 foot intervals 
5 foot intervals 

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: 

Geologist-in-Charge 
Core and Cuttings Laboratory 
8 Isa Street 

FYSHWICK CANBERRA A.C.T. 

9. Coring : 

(a) Coring Programme: 

(i) 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. 



053 
ilelhi Australian Petroleum Ltd. 
Santos limited 

Kalladeina No. 1. 
Attachment No. 1. 
Revised April 26, 1967 
Page 14 

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 oil 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 

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 

Cores 

Walloon (5,250 feet) 
Hutton (5,550 feet) 

1 x 10 feet 
1 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 allowable shall be as follows: 

Depth Interval 

1,000 feet above T.D. 
Next 1,000 feet higher 
Next 1,000 feet higher 
Remaining distance to surface 

Maximum allowable 
change in h9le angle 
between two points 
500 feet apart 

3-3/4 degrees 
3-3/4 degrees 
2 degrees 
1-1/2 degrees 

11. Wellsite Laboratory Services : 

(a) Mud Control : 

(b) Gas Detection : 

(i) Name of Service Company: 

• (ii) Equipment to be used: 

(iii) Data to be provided: 

Exploration Logging 
of Australia Inc. 
Portable Automatic 
Gas Detector 
Continuous detection 
of gas in mud stream 
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(c) 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. 

(d) 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 

(e) 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. 

(f) Cuttings Analysis : 

(i) Operator: 

(ii) Equipment to be used: 

Delhi Australian 
Petroleum Ltd. 
Fully manned and 
equipped geological 
laboratory including 
binocular" microscope 
and standard chemicals. 
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(g) Fluorescence Detection: 

(i) Operator: 

(ii) Equipment to be used: 

(h) Other Services : 

Delhi Australian 
Petroleum Ltd. 
Standard fluorescope. 
with an ultra violet 
light. 

No other services will be carried out at the 
wellsite. 

12. Logging and Surveys: 

(a) Operator: Schlumberger Seaco Inc. 

(b) Equipment: 

(i) International Truck Standard 
(ii) Gamma Ray - Bore Hole Compensated Sonic Log 
(iii) Induction-Electric Log 
(iv) Proximity Log - Microlog 
(v) Density Log - Caliper 
(vi) Continuous Dipmeter 
(vii) Laterolog 
(viii) Standard Thermometer 
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(c) Runs: 

(i) 

(ii) 

Run 1 

Depth 

500 - 7,000 

500 - 7,000 
500 - 7,000 
500 - 7,000 
Over prospective) 
zones in 500 - ) 
7,000 interval ) 

Run 2 

Depth 

7,000 - 9,000 

7,000 - 9,000 

(iii) Run 3 

Depth . 

9,000 - 11,000 

9,000 11,000 

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 with 
a Seismic Contractor at total depth. . 

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

13. Formation Testing; 

(a) Programme: 

All shows of oil 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) Equipment; 

Packers: 
Testers: 
Closed-in Pressure 
Valves: 
B.H.P. Recorders: 
B.H.P. Clocks: 
Flow Measurement: 

Separator: 

Howco No. 3 Conventional 
Howco 5" Hydrospring 

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

Oil 
Direct and chokes 

Gas 
Daniel Orifice meter 
National Tank, skid mounted, 
3MGQ-1016-10 

14. Abandonment: 

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

15. Personnel: 

(a) Shifts to be run: 

Daily 
Weekly 
Hours per shift 

3 
21 
8 
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(b) Drilling Crew: 

Toolpusher 1 
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) Administration, etc.: 

Drilling Foreman 
and Mud Engineer C.T. Skov 

Wellsite Geologist N. Papalia, alt. 
O. 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 supervisory and operating 
personnel: 

Furnished by Contractor: 

1 Landrover 
3 Oilfield trucks complete with winch and gin poles 

One DC3, one Cessna 310, Cessna 206's and 210's and 
other aircraft as required under charter will serve 

2 Landrovers 
4 Nissan 
1 Toyota 
1 Chevrolet 
2 Leyland Comets 
1 Mack Truck 

4 x 4 
4 x 4 
4 x 4 
4 x 4 
4 x 4 
6 x 6 complete with winch 

and gin poles 

the site from Adelaide. 
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(a) A c c e s s 

(b) Site P r e p . 

(c) W a t e r Supply 

(d) T r a n s p o r t 

(i) Equip, in 

(ii) Consumab le 

(iii) Equip, out 

(e) Consumab le m a t . c o s t 

(i) B i t s 

(ii) C o r e h e a d s and c o r e b a r r e l s 

(iii) F u e l 

(iv) Cas ing 1. Conductor 94 

2. F i r s t S t r ing 3 , 3 8 6 

3. Second S t r i n g 37 ,436 

(v) C e m e n t 

(vi) Dr i l l i ng F l u i d s 

(vii) Mix and s p a r e 

(f) Renta l 

(g) Rig Ren ta l 

(i) R ig up and down 2 1 days @ $490 

(ii) Dr i l l i ng 64 days @ $1500 

(iii) Cor ing and t e s t i n g 24 days @ $1500 

(iv) Cemen t ing , e tc . 7 days @ $1358 

(v) Logging 4 days @ $1188 

Ka l l ade ina No. 1 
A t t achmen t No. 2 
R e v i s e d Apr i l 26, 1967 

2 5 , 0 0 0 

1,000 

8 ,000 

24 ,500 

27 ,100 

8 , 3 5 0 

3 7 , 6 1 9 . 

10 ,500 

24 ,000 

4 0 , 9 1 6 

1 , 8 1 5 

17 ,230 

2,100 
38 ,400 

10,280 
96 ,000 

36 ,000 

9 , 5 1 0 

4 , 7 6 0 
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(h) Spec ia l S e r v i c e C o s t s 

(i) Logging 5 6 , 3 0 0 

(ii) F o r m a t i o n T e s t i n g 9 , 0 0 0 

(iii) C e m e n t i n g 2 , 0 0 0 

(iv) Mud Logging 2 , 4 4 0 

(v) . O t h e r (Howco C o n t r a c t R e n t a l , 
copy a t t ached) 15, 820 

(i) S a l a r i e s and W a g e s 

(i) In a t t e n d a n c e 1 8 , 0 0 0 

(ii) D i r e c t l y engaged 2 , 0 0 0 

(j) G e n e r a l 

(i) C o m m u n i c a t i o n s 450 

(ii) I n s u r a n c e 1 , 0 0 0 

(iii) D a t a R e p r o d u c t i o n 2 , 8 0 0 

To ta l " A " 5 3 2 , 8 9 0 
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O r i g i n a l E s t i m a t e d R a t e of A m o u n t of 
C o s t P e r i o d D e p r e c i a t i o n D e p r e c i a t i o n 

(Weeks) . 

M a c h i n e r y and 
C a m p E q u i p m e n t 8 8 , 1 1 2 1 7 . 1 5 10% 2 , 9 0 5 

S u r f a c e d r i l l i n g 
p l a n t and downhole 
e q u i p m e n t ' 4 1 9 , 1 7 6 1 7 . 1 5 20% 2 7 , 6 6 0 

T o t a l " B " 3 0 , 5 6 5 

T o t a l " A " and " B " 5 6 3 , 4 5 5 
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T a b l e I 

M i n i m u m Dai ly Mud T r e a t m e n t s inc lude the fo l lowing: 

Aqua Gel 570# p e r day 

Q - B r o x i n 500# p e r day 

C C - 1 6 250# p e r day 

C a u s t i c Soda 120# p e r day 
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T a b l e II 

DRILLING TIME ANALYSIS 

I n f o r m a t i o n Gidgea lpa # 1 M e r r i m e l i a #2 K a l l a d e i n a # 1 

D r i l l i n g t i m e 
f r o m s u r f a c e 
t h r o u g h I n t e r -
m e d i a t e c a s i n g 
po in t 

6340 ' in 
13 days 

7207 ' in 
19 d a y s 

7000 ' in 
16 d a y s 

D a y s d r i l l i n g 
the C a m b r i a n 

3890 ' in 
52 days 

4422 ' in 
85 d a y s 

A v e r a g e p e n e -
t r a t i o n r a t e 
d r i l l i n g t he 
C a m b r i a n 75 ' p e r day 52 ' p e r day 

E s t i m a t e to 
d r i l l 50001 

of C a m b r i a n 96 d a y s 67 d a y s A v e r a g e 81 d a y s 

E s t i m a t e 3 add i t iona l 
d a y s logging and 
p lugging 
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T a b l e III 

SURFACE DRILLING P L A N T . DOWNHOLE E Q U I P M E N T AND C A M P 

C a s i n g R a c k s 946 
Subs t i t u t e s R e a m e r s and S t a b i l i z e r s 9, 515 
F i s h i n g Tools 2 8 , 9 1 3 
Dog H o u s e and E q u i p m e n t 950 
D r i l l C o l l a r s - 11 x 6" 7 , 9 5 6 
D r i l l i n g and P r o d u c t i o n E q u i p m e n t G e n e r a l 1 8 , 7 4 3 
Gas S e p a r a t o r , S p a r e s and T a n k 7 , 4 4 1 
G a s H e a t e r 3 , 1 3 9 
P r o d u c t i o n T r a i l e r s Uni t s 54, 68, 69 , 71 and 72 5 , 3 5 1 
C h r i s t e n s e n C o r e B a r r e l s and S p a r e s 1 2 , 9 4 0 
W a r e h o u s e Bu i ld ings 6 , 1 3 4 
Hand Too l s and M i s c e l l a n e o u s E q u i p m e n t 7 , 3 5 4 
C a m p E q u i p m e n t inc luding e l e c t r i c a l w i r i n g 
and s p a r e s , a m e n i t i e s , e tc . 1 9 , 4 2 2 

E l e c t r i c a l G e n e r a t i n g Se t s (2 C a t e r p i l l a r D333 
with 75 KUA 1 - C a t e r p i l l a r D 1 3 , 0 0 0 wi th 100 
KUA) 1 M 5 0 

V e h i c l e S p a r e s 198 
Geo log ica l and Mud E n g i n e e r i n g Un i t s 32 and 47 18, 376 
M e c h a n i c and E l e c t r i c i a n v a n s , Uni ts 33 and 34 6, 111 
40 ' x 10' - 10 Man Bunkhouse T r a i l e r , 
Mobi le Uni t s 19, 20, 22 2 0 , 8 5 0 

40 ' x 10' - 10 Man Bunkhouse T r a i l e r , 
Skid m o u n t e d , Uni t s 3 9 - 4 4 and 45 2 1 , 9 2 2 

40 ' x 10' - 6 Man Bunkhouse T r a i l e r , 
Mob i l e , Uni t 23 6 » 9 5 0 

40 ' x 10' - 6 M a n Bunkhouse T r a i l e r , 
Skid m o u n t e d , Uni t 46 . 5 , 6 3 6 

4 0 ' x 10* - Bunkhouse Of f i ce F i r s t Aid T r a i l e r , 
Mob i l e , Uni t 21 8 , 1 6 5 

40 ' x 10' Bunkhouse O f f i c e , Mob i l e , Uni t 24 6 , 9 8 3 
4 0 ' x 10* Ki tchen and C o o l r o o m , Mobi l e , Uni t 25 1 8 , 4 1 4 
40 ' x 10' D i n e r S t o r a g e , Mob i l e , Uni t 26 6, 530 
4 0 ' x 10* D i n e r C a n t e e n , Mob i l e , Uni t 27 8 , 2 7 0 
4 0 ' x 10' W a s h c a r L a u n d r y t o i l e t , Mob i l e , Uni t 28 9, 563 
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T a b l e III (cont 'd) 

Ki t chen Van Mobi le , Uni t 35 (Road Gang) 3, 833 
C a m p d r y goods s t o r a g e P a n t e c h n i c a n Unit 37 2, 356 
26, 000 ' 4 " V ic t au l i c w a t e r l i ne 19, 618 
3 3 , 0 0 0 ' 4 " A l u m i n i u m w a t e r l ine 1 9 , 9 8 3 
2 - 4 x 4 Ley land C o m e t T r u c k s 26, 316 
1 - 4 x 4 C h e v r o l e t B l i t z w a t e r t a n k e r 2, 200 
4 N i s s a n P a t r o l 4 w h e e l d r i v e v e h i c l e s ' 1 2 , 9 8 3 
2 L a n d r o v e r 4 w h e e l d r i v e v e h i c l e s 9 , 0 4 7 
1 Toyo ta Land C r u i s e r 4 whee l d r i v e v e h i c l e 3 , 1 5 0 
M a c k Ginpole T r u c k 30, 768 

Delhi Australian Petroleum Ltd. 
Santos Limited 

4 1 9 , 1 7 6 
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T a b l e IV 

MACHINERY AND E Q U I P M E N T 

$A 

One C a t e r p i l l a r 12E G r a d e r 24, 618 

One C a t e r p i l l a r 922 F r o n t End L o a d e r 1 7 , 8 5 8 

One C a t e r p i l l a r D6C D o z e r " 3 0 , 6 6 0 

One A j a x m u l t i - s t a g e c e n t r i f u g a l P u m p 
p o w e r e d by a C a t e r p i l l a r D320 Eng ine 5, 044 

3 Horwood B a g s h a w 503 B a l a n c e d B e a m P u m p 
J a c k s p o w e r e d by L i s t e r SL2 D i e s e l s 3 , 7 0 7 

2 F i n s b u r y 2 " M e d i u m w a t e r p u m p s 388 

1 F i n s b u r y 2 " Heavy duly w a t e r p u m p 348 

1 Kel ly & L e w i s 2 " x 2 - 1 / 2 " C e n t r i f u g a l w a t e r 
p u m p p o w e r e d by 2 cyl . Den tz D i e s e l eng ine 3 , 7 0 8 

One A j a x 2K B S P s t d 2 " x 2 - 1 / 2 " c e n t r i f u g a l 
w a t e r p u m p p o w e r e d by W i s c o n s i n p e t r o l m o t o r 394 

A i r C o m p r e s s o r 342 

E l e c t r i c W e l d e r 1 , 0 4 5 

88,112 

K a l l a d e i n a No. 1 
A t t a c h m e n t No. 2 
R e v i s e d A p r i l 26, 1967 
P a g e 8. • 
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R E S E A R C H F O R I N D U S T R Y 

THE AUSTRALIAN MINHIA1. PEVELOPMEOT LABORATORIES 
071 

C O N Y N G H A M STREET - PARKSIDE • S O U T H AUSTRALIA 
TELEPHONE 791662 • TELEGRAMS 'AMDEI' ADELAIDE 

Please quote this reference in your reply: 

A N 3 / 5 1 / 0 - 2 1 2 8 / 6 7 

Your reference.- Exploration Manager, 
Delhi Australian Petroleum Ltd, 
GPO Box 1837P, 
aTYPvr.ATn'F.-

28th March, 1967 
0/N 19556A 
Req. No. 8740 

Chloride, CI — — -

Sulphate, SO» 

Bicarbonate, HCOi .... 

Nitrate,NO» — — — 

Sodium, Na — — -

Potassium, K — — -

Calcium, Ca - -

Magnesium, Mg 

Silica, SiOa — — 

Iron, Fe — -

p H — — 

PARTS 
PER 

MILLION 

21340 
4523 

ASSUMED COMPOSITION 
OF SALTS 

135 
present 
13420 

1063 

Total 

Suspended matter 

Organic matter — 

7 5 0 

41231 

Calcium bicarbonate — 

Calcium sulphate -

Calcium chloride — 

Magnesium bicarbonate 

Magnesium sulphate 

Magnesium chloride — 

Sodium bicarbonate ..... 

Sodium sulphate ...... — 

Sodium chloride '— 

Sodium nitrate — — ~~ 

Potassium chloride 

Iron Bicarbonate -

PARTS 
PER 

MILLION 

179 
3462 

2607 
873 

.3.4.11.0..™..:. 

HARDNESS 
(as Calcium Carbonate) 

Total 

Temporary — _ -

Permanent 

Due to calcium — 

Due to magnesium . 

Due to iron — — -

5740 
110 
5630 
2654 
3086 

Prospect! AFE A-P-Ex-1-67 
Kalladeina No. 1. •'.. 

NAME.., ..Hole No.. 

Address.,... 

jVVater Cut 

..Water Level... 

Supply-

Hundred. — 

Sectioa 

.Depth Hole.. 1 

.Date Collected. P. A. YOUNG 
Director. 

Sainple collected by .— 
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A G R E E M E N T 

THIS A G R E E M E N T , m a d e and e n t e r e d in to t h i s 2 1 s t day of M a r c h , 1967, . 

by and b e t w e e n HALLIB U RT O N L I M I T E D , a c o m p a n y l i m i t e d by s h a r e s , 

i n c o r p o r a t e d u n d e r the C o m p a n i e s Ac t of 1948 of E n g l a n d , wi th p r i n c i p a l ./••: 

;. o f f i c e s a t 23- 25 Maddox S t r e e t , London W. 1. , E n g l a n d , h e r e i n a f t e r r e - . . 

f e r r e d to a s " H A L L I B U R T O N , " and DELHI AUSTRALIAN P E T R O L E U M V . 

LTD. , with i t s p r i n c i p a l o f f i ce and p l a c e of b u s i n e s s a t 32 G r e n f e l l S t r e e t , .. 

; Ade la ide , South A u s t r a l i a , h e r e i n a f t e r r e f e r r e d to a s " C U S T O M E R : " ; 

NOW, T H E R E F O R E , f o r and in c o n s i d e r a t i o n of t he m u t u a l p r o m i s e s 

and a g r e e m e n t s of the p a r t i e s h e r e t o , t he p a r t i e s h e r e b y a g r e e a s f o l l o w s : . 

1. 01 As u s e d in t h i s a g r e e m e n t , t he t e r m " a r e a of opera t ions '* s h a l l ; ' 

m e a n the S t a t e s of A u s t r a l i a . ••'•; 

1. 02 HALLIBURTON a g r e e s to l e a s e to CUSTOMER f o r u s e in t he . 

a r e a of o p e r a t i o n s the e q u i p m e n t l i s t e d i n a t t a c h e d Schedu l e A. 

1. 03 HALLIBURTON wi l l d e l i v e r s u c h e q u i p m e n t to CUSTOMER a t 

d e s i g n a t e d p o r t in A u s t r a l i a . All c o s t s i n c u r r e d in sh ipp ing s u c h 

equ ipmen t f r o m Duncan , O k l a h o m a , to A u s t r a l i a wi l l b e a t t h e e x p e n s e . . 

of HALLIBURTON. As u s e d h e r e i n , sh ipp ing c o s t s s h a l l i n c l u d e , bu t ' y. 

not b e l i m i t e d t o , a l l e x p e n s e of in land t r a n s p o r t a t i o n t o p o r t of e x i t , 

o c e a n f r e i g h t , w h a r f a g e and h a r b o r f e e s , c h a r g e s and d u t i e s , and c o s t 

of load ing and un load ing , c r a t i n g and packag ing . 

II 
\ 

2. 01 HALLIBURTON wi l l e s t a b l i s h one c o m b i n a t i o n s e r v i c e o p e r a t o r 

b a s e d i n A u s t r a l i a a s s i g n e d to p e r f o r m s e r v i c e s f o r CUSTOMER i n . . ; . .. 

A u s t r a l i a u s i n g the e q u i p m e n t f u r n i s h e d u n d e r p a r a g r a p h 1. 02 b y . . 

HALLIBURTON to CUSTOMER. 



- P a s e 2 - ; : 

• •. t' 

" ' j! 

2. 02 HALLIBURTON s h a l l c o m p l y wi th a l l l a w s and o r d i n a n c e s of 

the coun t ry of o r i g i n and the a r e a of o p e r a t i o n s r e l a t i n g to the e m -

p loymen t and w e l f a r e of t he s e r v i c e o p e r a t o r , inc lud ing w o r k e r s 1 

c o m p e n s a t i o n ob l iga t ion of H A L L I BU RT O N in the v a r i o u s S t a t e s of "V . ' ; . .. 

A u s t r a l i a , and h i s e n t r a n c e into., and ex i t f r o m the c o u n t r y and any . .. •'. j 

t r a n s i t c o u n t r i e s . ..-•'•: 
• ' . ' t * > 

2. 03 In the even t t he s e r v i c e o p e r a t o r i s u n a b l e to r e a c h the d r i l l i n g . ,. •; . 

s i t e u s i n g ava i l ab l e HALLIBURTON owned t r a n s p o r t a t i o n , CUSTOMER . . . . 

s h a l l , a t i t s e x p e n s e , f u r n i s h t r a n s p o r t a t i o n to and f r o m t h e d r i l l i n g 

s i t e f o r s u c h s e r v i c e o p e r a t o r . ,< ."•'.'• 

2. 04 CUSTOMER s h a l l h a v e the r i g h t f o r good c a u s e to r e q u e s t t he 

r e m o v a l of any H A L L I B U R T O N s e r v i c e o p e r a t o r , e i t h e r f o r t e c h n i c a l • 

i n c o m p e t e n c y o r m i s b e h a v i o r . HALLIBURTON agrees to observe 

any such r e q u e s t at i t s own c o s t and to r e p l a c e s u c h s e r v i c e operator. -

a t HALLIBURTON'S e x p e n s e . • VyJ : ' . ' • 

2. 05 CUSTOMER, a t i t s e x p e n s e , a g r e e s to m a k e a v a i l a b l e to 

HALLIBURTON'S s e r v i c e o p e r a t o r , w h e n p r e s e n t a t the d r i l l i n g s i t e . ; • ' 

a t CUSTOMER'S r e q u e s t , h o u s i n g , s u s t e n a n c e , and m e d i c a l a s s i s t - •. //'.. 

ance of the s a m e type and c l a s s a s CUSTOMER f u r n i s h e s a t t he work ( . .' ... . / 

s i t e to i t s own e m p l o y e e s of s i m i l a r c l a s s i f i c a t i o n under similar con-

di t ions . • ; 

2. 06 If the s e r v i c e o p e r a t o r i s r e q u i r e d by CUSTOMER t o b e a t the 

w e l l s i t e m o r e than twenty-one (21) days' i n any one (1) m o n t h , ' , : • • : ; 

HALLIBURTON s h a l l b e p a i d , in add i t ion to t h e o t h e r p a y m e n t s r e -

q u i r e d h e r e i n , t he s u m of One H u n d r e d and N o / 1 0 0 D o l l a r s ($100 .00) ; 

f o r e a c h day a t t h e w e l l s i t e i n e x c e s s of t w e n l y - o n e (21). v 
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P a g e 3. 

in 
3. 01 CUSTOMER a g r e e s to pay H A L L I B U R T O N a s r e n t a l f o r the u s e • 

of the e q u i p m e n t f u r n i s h e d u n d e r Schedu le A and f o r s e r v i c e s p e r f o r m e d ' . 

by t he s e r v i c e o p e r a t o r f u r n i s h e d by H A L L I B U R T O N a n a m o u n t equa l 

t o the to t a l of the s e r v i c e c h a r g e s f o r s e r v i c e o p e r a t i o n s p e r f o r m e d wi th . 

s u c h e q u i p m e n t in a c c o r d a n c e wi th the a t t a c h e d S e r v i c e P r i c e Schedu le . , 

3. 02 P a y m e n t s p r o v i d e d h e r e i n s h a l l c o m m e n c e a s of t he d a t e t h a t 

CUSTOMER'S w e l l in the a r e a of o p e r a t i o n s i s spudded i n and s h a l l , 

con t inue un t i l t h i s a g r e e m e n t i s t e r m i n a t e d a s h e r e i n p r o v i d e d . 

3. 03 HALLIBURTON wi l l m a i n t a i n s a i d e q u i p m e n t in good r e p a i r d u r i n g ; ; 

t he t e r m of t h i s a g r e e m e n t , s u b j e c t t o p a r a g r a p h 4. 05, wi th r e p a i r p a r t s 

b e i n g supp l i ed b y HALLIBURTON, a t i t s e x p e n s e . ' CUSTOMER w i l l ^ 

p r o v i d e a l l f u e l and l u b r i c a n t s r e q u i r e d f o r s a i d e q u i p m e n t . : : . : v 

iv 
4. 01 CUSTOMER a g r e e s t h a t t he e q u i p m e n t l e a s e d wi l l b e u s e d only on ' 

t he w e l l s b e i n g d r i l l e d by CUSTOMER in the a r e a of o p e r a t i o n s , and 

CUSTOMER wi l l no t p e r m i t any p e r s o n to o p e r a t e t h e e q u i p m e n t o t h e r : > f / 

t han the s e r v i c e o p e r a t o r s f u r n i s h e d u n d e r t h i s a g r e e m e n t . 

4. 02 It i s m u t u a l l y a g r e e d and u n d e r s t o o d t h a t t h e s e r v i c e o p e r a t o r s /.. ••.; 

f u r n i s h e d u n d e r th i s a g r e e m e n t to CUSTOMER s h a l l , d u r i n g the p e r - : y •.;>". 

f o r m a n c e of oi l w e l l s e r v i c e o p e r a t i o n s f o r CUSTOMER, b e u n d e r t he f ' . 

s o l e d i r e c t i o n , s u p e r v i s i o n and c o n t r o l of CUSTOMER wi th no r i g h t U V 

of d i r e c t i o n , s u p e r v i s i o n and c o n t r o l r e m a i n i n g i n H A L L I B U R T O N , v 

and HALLIBURTON s h a l l not b e l i a b l e f o r any l o s s , d a m a g e o r i n j u r y J . .: 

to any of t he w e l l s o r p r o p e r t y of CUSTOMER r e s u l t i n g f r o m t h e u s e 

of the e q u i p m e n t l e a s e d o r t h e a c t s o r o m i s s i o n s of the s e r v i c e o p e r a -

t o r s o r of any o t h e r p e r s o n . ..'. " ^ 

4. 03 CUSTOMER a g r e e s to i n d e m n i f y and p r o t e c t H A L L I B U R T O N \ 

a g a i n s t any and a l l c l a i m s f o r i n j u r y , l o s s o r d a m a g e , inc lud ing b u t ; 

no t l i m i t e d to p r o p e r t y d a m a g e , p e r s o n a l i n j u r y o r d e a t h , s u f f e r e d y 

by CUSTOMER, i t s a g e n t s o r e m p l o y e e s , o r b y t h i r d p e r s o n s c a u s e d •: 

by any a c t o r o m i s s i o n of H A L L I B U R T O N o r i t s e m p l o y e e s a r i s i n g 

out of o r in any way connec t ed wi th t h e e q u i p m e n t f u r n i s h e d o r s e r - ; 

v i c e s p e r f o r m e d . v
 t . •'." 

r 
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4. 04 In c a s e i t should b e c o m e n e c e s s a r y f o r CUSTOMER to " f i s h " .: 

f o r any of the i n s t r u m e n t s of e q u i p m e n t f u r n i s h e d u n d e r t h i s a g r e e - ' 

m e n t , CUSTOMER a s s u m e s the e n t i r e r e s p o n s i b i l i t y f o r s u c h f i s h i n g ; . 

o p e r a t i o n s . The s e r v i c e o p e r a t o r s f u r n i s h e d u n d e r t h i s a g r e e m e n t 

a r e not a u t h o r i z e d to do anyth ing in f i s h i n g o p e r a t i o n s o t h e r t h a n . 

a d v i s e and c o n s u l t wi th CUSTOMER. Adv ice o r a s s i s t a n c e o r any .. • , 

f i s h i n g too l s f u r n i s h e d which m i g h t be f u r n i s h e d by H A L L I B U R T O N . ; 

wi l l b e p r o v i d e d s o l e l y a s an a c c o m m o d a t i o n to CUSTOMER and 

HALLIBURTON s h a l l not be l i ab l e o r r e s p o n s i b l e f o r any d a m a g e 

tha t CUSTOMER m a y i n c u r o r s u s t a i n , e v e n though s u c h m i g h t b e ^ , • 

due to a n a c t o r o m i s s i o n of H A L L I B U R T O N o r i t s e m p l o y e e s . 

4 / 0 5 In the e v e n t t h a t t he e q u i p m e n t o r any p a r t t h e r e o f s h o u l d be 

d a m a g e d o r d e s t r o y e d by the w i l l fu l o r n e g l i g e n t a c t s o r o m i s s i o n s 

of CUSTOMER, bu t not s e r v i c e o p e r a t o r s , CUSTOMER a g r e e s t o be 

t e s p o n s i b l e f o r and pay f o r s u c h r e p a i r o r r e p l a c e m e n t a t HALLIBURTON'S 

r e p l a c e m e n t c o s t . 

V 

5. 01 P a y m e n t of t he c h a r g e s p r o v i d e d in t h i s a g r e e m e n t s h a l l b e m a d e 

by CUSTOMER to H A L L I B U R T O N wi th in twenty d a y s a f t e r r e c e i v i n g 

an invoice . I n t e r e s t a t s e v e n (7) p e r c e n t p e r a n n u m w i l l be c h a r g e d < 

on invo ices not pa id a f t e r s ix ty d a y s f r o m the d a t e of i nvo ice . All ... 

p r i c e s a r e e x c l u s i v e of any e x c i s e , s a l e s o r u s e t a x e s , o r t a x e s of a : 

s i m i l a r n a t u r e , which m a y l awfu l ly b e i m p o s e d on the f u r n i s h i n g of • 

e q u i p m e n t a n d s e r v i c e s . The a m o u n t of any s u c h t a x e s f o r which . 

H A L L I B U R T O N m a y b e l e g a l l y l i a b l e s h a l l be added to the p a y m e n t s 

r e q u i r e d to b e m a d e by CUSTOMER, s u b j e c t t o C U S T O M E R ' S right 
t o v e r i f y t ha t the t a x e s a r e in f a c t duly pa id . P r o v i d e d , h o w e v e r , ; ; : 

HALLIBURTON a g r e e s to pay any t ax o r a s s e s s m e n t upon its service \; • 
o p e r a t i o n s c o v e r e d by t h i s c o n t r a c t b a s e d upon o r m e a s u r e d by income :: 
i m p o s e d o r l ev i ed b y t h e G o v e r n m e n t of the United States or the Govern- , . 
m e n t of A u s t r a l i a , o r any s u b d i v i s i o n t h e r e o f . / 
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5. 02 T i c k e t s c o v e r i n g e a c h s e r v i c e o p e r a t i o n p e r f o r m e d wi l l b e m a d e 

out on r e g u l a r HALLIBURTON f o r m s , which wi l l be r e t u r n e d to 

HALLIBURTON a t London , Eng land , and i n v o i c e s c o v e r i n g a l l s u c h 

s e r v i c e c h a r g e s wi l l b e m a d e by H A L L I B U R T O N and f o r w a r d e d to 

CUSTOMER a t 32 G r e n f e l l S t r e e t , A d e l a i d e , South A u s t r a l i a , f o r p a y -

m e n t . CUSTOMER a g r e e s to pay H A L L I BU RT O N i n A u s t r a l i a n 

c u r r e n c y a t M e l b o u r n e , A u s t r a l i a , a t the t hen e x i s t i n g o f f i c i a l r a t e 

of exchange b e t w e e n A u s t r a l i a n c u r r e n c y and Uni ted S t a t e s c u r r e n c y . 

. In the even t t h a t any t i c k e t s , p u r c h a s e o r d e r s , o r o t h e r d o c u m e n t s of 

e i t h e r CUSTOMER o r H A L L I B U R T O N con ta in any t e r m s o r p r o v i s i o n s 

i n c o n s i s t e n t o r in con f l i c t wi th any of the t e r m s of t h i s a g r e e m e n t , i t -, 

i s m u t u a l l y a g r e e d tha t t he t e r m s and p r o v i s i o n s of t h i s a g r e e m e n t . • 

s h a l l c o n t r o l and the t e r m s and p r o v i s i o n s of s u c h t i c k e t s , p u r c h a s e 

o r d e r s o r o t h e r d o c u m e n t s s h a l l b e who l ly vo id i n s o f a r a s t h e y a r e 

i n c o n s i s t e n t o r in c o n f l i c t h e r e w i t h . 

VI 

6. 01 T h i s a g r e e m e n t s h a l l b e f o r a m i n i m u m t e r m of t h r e e m o n t h s 

f r o m the da t e CUSTOMER'S w e l l in the a r e a of o p e r a t i o n s i s spudded 

in , and t h e r e a f t e r s h a l l ex tend f r o m m o n t h t o m o n t h , p r o v i d e d t h a t 

d u r i n g any s u c h e x t e n s i o n , bo th H A L L I B U R T O N and CUSTOMER s h a l l 

h a v e the r i g h t to t e r m i n a t e t h i s a g r e e m e n t upon g iv ing t h i r t y d a y s ' .. . 

w r i t t e n no t ice to the o t h e r p a r t y . 

6. 02 N e i t h e r p a r t y to t h i s a g r e e m e n t s h a l l b e l i a b l e f o r f a i l u r e to 

p e r f o r m the t e r m s of th i s a g r e e m e n t w h e n p e r f o r m a n c e i s p r e v e n t e d . 

by " f o r c e m a j e u r e , " which s h a l l b e de f ined a s l a b o r d i s t u r b a n c e s , 

r i o t s , w a r , m i l i t a r y a c t i o n , ac t ion of t he e l e m e n t s , a c t s of God, i n - ; 

s u r r e c t i o n , f i r e , a c t s of any g o v e r n m e n t a l o r m i l i t a r y agency a c t i n g 

u n d e r a c t u a l o r a s s u m e d a u t h o r i t y , o r any c a u s e beyond t h e c o n t r o l 

of e i t h e r p a r t y , w h e t h e r o r not s i m i l a r t o m a t t e r s h e r e i n s p e c i f i c a l l y 

e n u m e r a t e d . T h i s s h a l l no t b e c o n s i d e r e d , h o w e v e r , a s r e l i e v i n g 

CUSTOMER of i t s ob l iga t ions u n d e r p a r a g r a p h 4. 05. 
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7. 01 T h i s a g r e e m e n t e m b o d i e s a l l t h e t e r m s a n d c o n d i t i o n s a g r e e d ..""..V . 

. upon b e t w e e n the p a r t i e s . None of t h e r e q u i r e m e n t s a n d o b l i g a t i o n s ... 

of t h i s a g r e e m e n t s h a l l b e c o n s i d e r e d a a w a i v e d b y e i t h e r p a r l y un- •, 

l e s s d o n e so i n w r i t i n g and t h e n on ly by a n i n s t r u m e n t e x e c u t e d o n . / 

beha l f of t h e p a r t i e s b y a c o r p o r a t e o f f i c e r . ; 3;. .. 

7 . 0 2 Notices shall be d e e m e d g i v e n w h e n p l a c e d i n t h e r e g u l a r " y • / y y . : 

c o u r s e of r e g i s t e r e d a i r m a i l , p o s t a g e p r e p a i d , a d d r e s s e d t o : ^ j.y y : \ 

H A L L I B U R T O N a t 2 3 - 2 5 M a d d o x S t r e e t , L o n d o n W. 1, E n g l a n d , and • • 

t o C U S T O M E R a t 32 G r e n f e l l S t r e e t , A d e l a i d e , Sou th A u s t r a l i a . 

. 7 / 0 3 T h i s a g r e e m e n t s h a l l b e r e g a r d e d a s a South A u s t r a l i a n c o n - " . V 

t r a c t and t h e r i g h t s and o b l i g a t i o n s h e r e u n d e r s h a l l b e s o c o n s t r u e d •;.; 

and i n - t e r p r e t e d . 

7. 04 T h i s a g r e e m e n t and t h e e q u i p m e n t f u r n i s h e d h e r e u n d e r m a y 

n o t b e a s s i g n e d o r s u b l e t i n p a r t o r i n w h o l e b y e i t h e r p a r t y h e r e t o ; y 

w i t h o u t the- p r i o r w r i t t e n c o n s e n t of t h e o t h e r , e x c e p t t h a t i t m a y be 

a s s i g n e d by H A L L I B U R T O N t o i t s p a r e n t c o m p a n y or t o o n e of i t s 

s u b s i d i a r y c o m p a n i e s . 

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

. m e n t i n d u p l i c a t e e f f e c t i v e a s of t h e d a y a n d y e a r f i r s t a b o v e w r i t t e n . 

' A T T E S T : H A L L I B U R T O N L I M I T E D • • 

By 
M a n a g i n g D i r e c t o r 

/ATTE D E L H I A U S T R A L I A N P E T R O L E U M L T D . 
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SCHEDULE A 

SERVICING CHARGE 

1 

0 7 8 

58. 00 

60. 00 

50. 00 

84. 00 

80. 00 

22. 00 

1 HT 400 C e m e n t i n g T r u c k p o w e r e d wi th V871 GM E n g i n e s , , .$3700. 00 

1 3 - 1 / 2 I F CB High P r e s s u r e c o n t r o l h e a d wi th w r a p ,. ' 
a r o u n d m a n i f o l d 1 9 4 . 0 0 

1 5 - 1 / 2 " Single p lug c o n t a i n e r c e m e n t h e a d and m a n i f o l d '• 48. 00 

1 7 " Single p lug c o n t a i n e r c e m e n t h e a d and m a n i f o l d 5 3« 0 0 

1. 9 - 5 / 8 " Single p lug c o n t a i n e r c e m e n t h e a d and manifold 

1 1 3 - 3 / 8 " Single p lug c o n t a i n e r c e m e n t h e a d and manifold 

2 B T Clock - 12 h o u r 

2 . B T p r e s s u r e r e c o r d e r s 6 , 0 0 0 p s i $100. 00: • 200. 00 

1 5" Dual c l o s e d in p r e s s u r e va lve •"',.; 

1 5" H y d r o s p r i n g t e s t e r :'.;• • 

' l 5 " A P B T r u n n i n g c a s e 

1- 5" H a l l i b u r t o n J a r •. 3 7 - 0 0 

1 No. 3 expanding s h o e p a c k e r a s s e m b l y equ ipped f o r . 

8 - 1 / 2 " + 1 2 - 1 / 4 " ho l e • ' 1 0 0 . 0 0 

1 5" VR Safe ty J o i n t 3 6 , 0 0 

1 5" Blanked off B T a n c h o r s h o e c a s e • . V ; 2 5 ' 0 0 

1 5" Set p e r f o r a t i n g a n c h o r ; V ; ' \ :**:
 7 1 , 0 0 

1 5 " H90 i m p a c t c i r c u l a t o n g sub '. 1 2 ' 0 0 

1 T h e r m o m e t e r c a s e and 2 t h e r m o m e t e r s 6« 0 0 

4 1 - 1 / 2 " C h i c k s a n s t e e l t e s t i n g f low h o s e ' Y 4 8 « 0 0 

Subs. Y •'•"'"• :•.;•/••••• 

1 3 - 1 / 2 I F Box x 4 - 1 / 2 FH P i n ; v V ' S - ^ ) / - ^ : ; ; . ^ ; 1 5 # 0 0 

3 - 1 / 2 I F P i n x 4 - 1 / 2 FH Box -VyA- 'V v / ' ' •yY ' ' ^ ' ' ' 1 5 ' 0 0 

1 ; Combina t ion o p e r a t o r 0 - 2 1 d a y s 2 0 0 ° - 0 0 

: : •>''•: ' $ 6 , 9 1 4 . 0 0 
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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-1 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 in a Siebtechnik mill for 

20-30 sees. 

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% HC1 to remove carbonates, followed by 
combustion in oxygen in the induction furnace of a Leco IR-12 Carbon 
Determinator and measurement of the resultant C02 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 ( T m a x » production 
index), source richness(TOC, potential yield) and kerogen type (hydrogen index) 
are plotted against depth in Figures 1A and IB. 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 Si + S2 = 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'. 



000081 
2. 

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 
T m a x 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 t.he range PI = 0.25-0.46 (Table 2, Fig. IB) 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 O/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%) 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, 0, 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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TABLE 1 

KALLADEINA-1: Samples for source-rock analysis 

Depth Sample Type Description 

11000' 
1 1 0 5 0 ' 

1 1 1 0 0 ' 

11160' 
1 1 1 9 0 ' 

1 1 2 5 0 ' 

Cuttings 
Cuttings 
Cuttings 
Cuttings 
Cuttings 
Cuttings 

Shale 
Calcareous shale 
Calcareous shale 
Calcareous shale 
Calcareous shale 
Shale 



TABLE 2 

AMDEL 

ROCK-EVAL PYROLYSIS 

Client SAOGC 

Well KALLADEINA #1 

DEPTH T MAX SI S2 S3 

11000.00 428 1.4? 3.30 0.87 
11050.00 407 0.13 0.15 0.64 
11100.00 417 0.24 0.72 0.82 
11160.00 413 0.78 1.96 1.18 
11190.00 410 0.13 0.32 1.05 
11250.00 422 0.04 0.07 0.22 

06/06/83 

PI S2/S3 PC TOC HI CI 

0.31 3.79 0.3? 0.69 478 126 
0.46 0.23 0.02 C.2? 52 • o^i 
0.25 0.87 0.08 0.29 248 283 
0.28 1.66 0.22 0.52 377 o n 

0.30 0.30 0.03 0.26 123 404 
0.40 0.31 0.00 0.19 37 116 
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KEY TO ROCK-EVAL PYROLYSIS DATA SHEET 

PARAMETER 

T max position of Sa peak in temperature program ( C) 
< 

51 kg hydrocarbons (extractable)/tonne rock 

52 kg hydrocarbons (kerogen pyrolysate)/tonne rock 

53 kg C02 (organic)/tonne rock 

Sx + Sa Potential Yield 

PI Production Index (S1/S1 + Sa) 

PC Pyrolysable Carbon (wt. percent) 

TOC Total Organic Carbon (wt. percent) 

HI Hydrogen Index (mg h'c (Sa)/g TOC) 

01 Oxygen Index (mg C02(S9)/g TOC) 

SPECIFICITY 

Maturity/Kerogen type 

Kerogen type/Maturity/Migrated oil 

Kerogen type/Maturity 

Kerogen type/Maturity * 

Organic richness/Kerogen type 

Maturity/Migrated Oil 

Organic richness/Kerogen type/Maturity 

Organic richness 

Kerogen type/Maturity 

Kerogen type/Maturity * 

*Also subject to interference by C0a from decomposition of carbonate minerals. 
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