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LOCH ARD-1 BASIC WELL COMPLETION REPORT 1 

1. WELL SUMMARY SHEET 

Well: Loch Ard- 1 

Permit: VIClP3 1 

Well Path: Vertical 

Planned Location: IA: 38’ 55’ 54.66” South 
Long: 143’ 10’ 55.16” East 

Actual Location: Lat: 38’ 55’ 54.717” South 
Long: 143’ 10’ 55.156” East 
East: 689 133.62 
North: 5 688 505.6 
AGD 84, CM 141’ East 

Seismic Reference: 

Elevation: 

Water Depth: 

Total Depth 

Rig on Location: 

Spud Date: 

Reached TD: 

Rig Released: 

Total Rig Days: 

Well Status: 

Operator: 

Rig Name: 

Drilling Contractor: 

Actual Well Cost: 

Line: OH9 l-205 SP: 1490 

RT to MSL 25.3 m 

74.7 (MSL to Seabed) 

Driller: 1397 mRT 
1397 mTVD 

17 October 1993, 1400 hours 

19 October 1993, 0015 hours 

27 October 1993, 0830 hours 

1 November 1993, 0830 hours 

15 days 00.0 hours 

Dry Hole - Plugged and Abandoned 

BHP Petroleum Pty Ltd 

Byford Dolphin 

Dolphin Drilling 

$2.958M (from cost control) 
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LOCH ARD-1 BASIC WELL COMPLETION REPORT 2 

2. F’INAL DRILLING REPORT 

70354-l. WCR 
AUGUST 1994 
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ERMIT: VWP31 
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FINAL DRILLING REPORT 

DISTRIBUTION LIST LOCH ARD-1 

Exploration 

Drilling - Well File 

Exploration Information Centre 

2 copies 
(1 copy unbound for distribution to 
partners and government) 

1 copy 
Original 

1 copy 

File: LOC I-HDRDOC Date: 4 January 1994 
e 
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FINAL DRILLING REPORT 

1.0 WELL DATA LOCH ARD-1 

Well 

Permit 

Designation 

Operator 

Ris 

Type 

Drilling Contractor 

Water Depth 

RT Elevation 

Total Depth 

Final Surface Location 

Location Reference Datum 

Commencement Date 

Rig on Location 

Well Spudded 

TD Date 

Drilling Days to TD 

Rig Released 

Total Well Duration 

status 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

LOCH ARD-1 

vlc P31 

EXPLORATION 

BHP PETROLEUM PTY. LTD. 

BYFORD DOLPHIN 

SEMISUBMERSIBLE 

DOLPHIN DRILLING 

74.7m 

25.3m 

1397mMD 

1397mTVD 

Lat s 38’ 55’ 54.717” 
Long E 143O 10’ 55.156” 
Easting 689 133.6 
Northing 5 688 505.6 
AMG ZONE 54, C.M. 141OE. 

0830 hrs, 17 October 1993 

1400 hrs, 17 October 1993 

0015 hrs, 19 October 1993 

0830 hrs, 27 October 1993 

8 Days, 8.25 hours 

0830 hrs, 1 November 1993 

15 Days, 0 hours 

ABANDONED 

File: LOC l_DAT Date: 3 l-Dee-93 
I 



FINAL DRILLING REPORT 

1.1 CONTRACTORS LOCH ARD-1 

CASING RUNNING 
CEMENTING 
CORING 
DIRECI’IONAL 
DMNG/ROV 
DRILLINGFLUIDS 
ELECTRIC LOGGING 
HELICOFI’ERS 
JARS & SHOCK SUBS 
MUD LOGGERS 

ROLLER REAMERS 
SOLIDS CONTROL 
STANDBY VESSEL 
SUPPLY VESSEL 
SUPPLY VESSEL 
WEATHER 
WELLTESTING 
WELLHEAD 
WELLHEAD SEVERANCE 

WEATHERFORD 
HALLIBURTON 
DIAMANT BOART 
HALLIBURTON 
DRILL SUPPORT 
=Q 
SCHLUMBERGER 
LLOYD HELICOPTERS 
MARETECH 
-Q 
mQ 
GEARHART UNITED 
OILTOOLS 
SWIREPACFIC 
AOS 
TIDEWATER 
OCEAN ROUTES 
HALLIBURTON RESERV 
DRILQUIP 
AUSTOIL 

File: LOCI-CON Date: Ol-Feb94 
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FINAL DRILLING REPORT 

1.2 LOCATION MAP LOCH ARD-1 

142“ 00’ E 142” 30’ E 143OOO’E 143”3O’E 

PECTEN 1A 4 

TAITCN-10 

IA EELLA- 

VIClP30 

0 LOCHARD- 
MUSSEL-1 

4. ERIC THE RED-1 

WC/P31 

4 PRAWN-1 

142”OO’E 142”WE 143”OO’E 143”WE 

38O3o’S 

‘L 

39000’s 

Permit No. : WC/P31 

Rig . . BYFORD DOLPHIN 

Latitude : 38: 55’ 54.717” S 

Longitude : 143O 10’ 55.156” E 

File: BWMSSH: LAlJDRL/l Date: 29-DEC-93 

I 



30in CASING AT 133m. 
36in HOLE To 133m. 

20in CASING AT 382m. 
26in HOLE To 393m. 

lOC : 55Om (THEORETICAL) 

9.625in CASING AT 930m. 
12.25in HOLE To 942m. 

6 0 !!l!%um FINAL DRILLING REPORT 

1.3 WELL SCHEMATIC LOCH ARD-1 

ALL DEPTHS RT BYFORD DOLPHIN 

SEABED AT 1OOm. 

CEMENT PLUG No.2: 
2OOm 7ro 130m. (Tagged). 
9.625in CASING CUT AT Wm. 

CEMENT PLUG No.1: 
1030 to 825m. (Tagged). 

8.5in TOTAL DEPTH AT 1397m. 

Ile: BM:ESH LAl-FDR.PRE/l Date: OS-JAN-94 



FINAL DRILLING REPORT 

1.4 TIME vs DEPTH CURVE LOCH ARD-1 
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LOCH ARD-1 r 
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FINAL DRILLING REPORT 

2.0 OPERATIONAL SUMMARY LOCH ARD-1 

The Byford Dolphin was released from Minerva-2A at 083Ohrs, 17th October 1993 and the 
fvst anchor was dropped at Loch Ard-1 at 14OOhrs on the same day. All anchors were run and 
pretensioned to 150 tonne. 

Loch Ard-1 was spudded at 0015hrs, 19th October 1993 and the 36i.n hole was drilled from 
1OOm to 133m. The 30in casing was set at 133m and cemented back to the seafloor. A 
9.875in shallow gas pilot hole was drilled to a depth of 388m. No gas indications were 
observed and the hole was opened to 26in to a depth of 393m. 

The 2Oi.n casing was run, set at 382m and cemented back to the seafloor. The BOP stack was 
run and pressure tested. During testing, a leak was detected at the LMRP connector and the 
LMRP was pulled to surface. The AX gasket was changed and the LMRP rerun, however the 
leak was still present and the ROV was used to install a double resilient gasket. The BOP 
stack was subsequently successfully pressure tested. 

The 12.25” hole was drilled from 393m to 396m and a LOT was conducted to 1.44SG EMW. 
The 12.25” hole was drilled from 396m to 942m. On completion of Suite No. 1 wireline logs, 
the 9.625in casing was run and cemented at 930m. 

The BOP stack was pressure tested and 8.5in hole was drilled from 942m to 945m. A LOT 
was conducted to 1.87SG EMW. The 8.5i.n hole was drilled from 945m to a final total depth 
of 1397m and Suite No.2 wireline logs were run. On completion of logging, the well was 
plugged and abandoned and the rig released at 083Oh.t-q 1st November 1993. 

I m 
File: LOC I-HDRDOC Checked: Date: 3 February 1994 



4b BHP 
Petrdeum FINAL DRILLING REPORT 

2.1 DAILY OPERATIONS LOCH AR51 

my hgs 
No. From Spud From To Hours Daily Operations 

18/10/93 2 moo 15:oo 

08:30 14:oo 
14:oo 24:oo 

15:oo 16:oo 

16~00 18:30 
18:30 22:30 
22:30 24:00 

oom 00:15 
00:15 01:30 

01:30 02:oo 

5.50 ON TOW FROM MINERVA-2A TO LOCH ARD-1. 
10.00 I&w ANCHORS AS FOLLOWS: 

RIG: 
No.6 : ON BOTTOM AT 14OOhrs. 
BONAVISTA: 
No.10: PENNANT PASSED AT 1545hrs, ON BOTTOM 

AT 1903hrs. CHANGED OUT DAMAGED 
SHACKLE. 

No.7 : PENNANT PASSED AT 21OOh.r~. ON BOTTOM 
AT 222Ohrs. DAMAGED SHACKLE. 

15.00 RAN ANCHORS AS FOLLOWS: 
BONAVISTA: 
No. 1 : PENNANT PASSED AT 2335hrs,( 17/10). 

ON BOTTOM AT 0018hrs. 
No.2 : PENNANT PASSED AT OlOOhrs, ON BO’l-IGM 

AT 0155hrs. 
No.5 : PENNANT PASSED AT 0243h1-s. ON BOTIYlM 

AT 0325hrs. 
No.4 : PENNANT PASSED AT 0413hrs. ON BOTTOM 

AT 0518hrs. . 
No.3 : PENNANT PASSED AT 0554hrs. ON BO’ITOM 

AT 0649hrs. 
No.1 1: PENNANT PASSED AT 08OOhrs, ON BOTTOM 

AT 0855hrs. 
FAR SWORD: 
OFF TOW BRIDLE AT 0052hx-s. 
No.8 : PENNANT PASSED AT 0123hrs. ON BOTTOM 

ON BOTTOM AT 0226hrs. ANCHOR 
SLIPPING. 

No.1 : (RERUN) PENNANT PASSED AT 063Ohrs, ON 
BOTTOM AT 0715hrs. 

No.9 : PENNANT PASSED AT 0717hrs, ON BOTTOM 
AT 081Ohrs. 

No.12: PENNANTPASSED AT 1015hrs, ON BOTTOM 
AT 1422hx-s. CHANGED OUT PENNANT. 

1.00 POSITIONED RIG 32m ON A BEARING OF 20” FROM 
INTENDED LOCATION. 

2.50 PRETENSIONED ANCHORS ‘l-0 15Ot. 
4.00 BALLASTED DOWN. 
1.50 COMPLETED MIXING SPUD MUD, JUMPED ROV AND RIH 

WITH 36in BHA. 
0.25 CONTINUED RIH WITH 36in BHA. 
1.25 TAGGED SEABED AT 1OOm. DRILLED 36in HOLE FROM 

1fXhn TO 133m. PUMPED 5Obbl GUAR GUM PILLS 
EVERY HALFSTAND. 

0.50 SWEPT HOLE WITH 75bbl GUAR GUM AND 15Obbl 
SEAWATER. DISPLACED HOI&To 145bbl GUAR GUM. 

File: LOCl-DAY Checked: Date: Ol-Feb94 



FINAL DRILLING REPORT 

I 2.1 DAILY OPERATIONS LOCH ARD-1 

Date 
hY Days 
No. From Spud From To Hours Daily Operations 

19/10/93 3 1.00 

to/10193 4 2.00 

02:00 02:30 0.50 DROPPED TOTCO AND POH TO 125m. RETRIEVED 
l-OTC0 - MISRUN. RIH To BOTI’OM. 

02%) 02:45 0.25 TAGGED BOTTOM AT 133m. NO FILL. CIRCULATED 
150bbl SEAWATER AND DISPLACED HOLE To 220bbl 
HI-VIS. 

02:45 03:00 0.25 DROPPED TO’ICO. 
03:00 Ok00 1.00 POH TO SURFACE. RETRIEVED -IOTCO 0”. 
04:OO 06:OO 2.00 RIGGED AND RAN 3 JOINTS, GRADE ‘B’ 30in 

CASING. MOVEDPGB To BEAMS. RIH AND LATCHED 
30in HOUSING INTO PGB. FILLED CASING AT 
SEALEVEL. STABBED INTO 36in HOLE WITH ROV 
ASSISTANCE AND LANDED CASING AT 133m. 

06:oO 07:OO 1.00 MADEUPCEMENT HOSEANDTESTEDLINESTO 
2-i. CIRCULATED CASING. CEMENTED CASING 
WITH 672s~. 1.9 SG CLASS ‘G’ CEMENTWITH2% 
CaCI2 BWOC. DISPLACED SLURRY WITH 34bbl 

07:00 09:OO 2.00 WAITEDON CEMENT. 
09AM-i lo:00 1.00 BACKED OUT 30in RUNNING TOOL. POH AND LAID 

OUT SAME 
l&00 12:00 2.00 RIH WITH 9.87% BHA. TAGGED CEMENT AT 127m. 
12%) 12:45 0.75 DRILLED CEMENT, SHOE AND RAT HOLE TO 134m. 
12:45 13:00 0.25 DRILLED 9.875in PILOT HOLE FROM 134m TO 136m. 
13:00 14:00 1.00 TORQUE WRENCH ON PIPE HANDLER NOT OPERATING. 

CHANGED OUT SHUTI’LE VALVE. 
14:00 19~30 5.50 CONTINUED DRILLING 9.875in PILOT HOLE FROM 

136m TO 388m. PUMPED 2Obbl MUD EVERY HALF 
STAND. HOLE TIGHT FROM 330m TO 380m. (MAX. 
OVERPULL 15kips). 

19:30 20:00 0.50 SWEPT 50bbl GUAR GUM AND CIRCULATED BOT’IOMS 
UP. 

20~00 21:00 1.00 FOHTOSURFACE 
21:00 24:00 3.00 LAID OUT 36in HOLE OPENER. MADE UP 26in HOLE 

OPENER AND RIH TO WELLHEAD. (PICKED UP 2x8in 
DRILL COLLARS. JARS AND PONY DRILL COLLAR). 
A-TO STAB INTOWELLHEAD. TWOGUIDE 
ROPES BROKEN - RIGGED UP TO RUN TWO ARM 
GUIDE 

OOAXI 01:00 1.00 INSTALLED TWO ARM GUIDE. STABBED IN WITH ROV 
ASSISTANCE AND RIH TO TOP OF CEMENT AT 127m. 

01:00 11:00 10.00 CLEANED OUT SHOE AND DRILLED 26in HOLE FROM 
133m TO 393m. SWEPT HOLE WITH 4Obbl GUAR GUM 
EVERYHALFSTAND. 

11:00 11:45 0.75 SWEFI’ HOLE WITH 350bbl SEAWATER AND 375bbl 
GUAR GUM. SPOTTED 325bbl HI-VIS GEL MUD. 

11:45 12:00 0.25 DROPPED TOTCO SURVEY. 
12:00 13:00 1.00POHTOSHOE.HOLE CONDITIONGOOD.NODRAG. 
13:00 14:00 1.00 RIH TO 393m. 

File: LOC 1 -DAY 
I 

Checked: Date: 070Feb-94 



* 0mm FINAL DRILLING REPORT 

2.1 DAILY OPERATIONS LOCH ARD-1 

Jw Days 
late No. Fmm Spud From To Hours Daily Opemtions 
20/10/93 4 2.00 14:00 15:00 I.00 SWEPT HOLE WITH 350bbl SEAWATER, 75Obbl 

HI-VIS AND SFOTTED 300bbl KU. 
15:00 1645 1.75 POH AND RECOVERED SURVEY (OS*) AT SURFACE 

AND LAID OUT 26in HOLE OPENER. 
1645 21:OO 4.25 RIGGED UP AND RAN 25 JOINTS OF 2Oin, 94lbfit 

X-52 CASING. 
21:O 22~00 1.00 PICKED UP 18.75in WELLHEAD AND RIH WITH 

LANDING STRING. LANDED AND APPLIED 5Okips 
OVERPU WELLHEAD AT %.lm. SHOE AT 382m. 

22:OO 22~30 0.50 CIRCULATED HOLE WITH 350bbl SEAWATER AT 
1OOgpm ANDSOOpsi. 

2230 23:oO 0.50 RIGGED UP HALLBURTON AND TESTED LINE To 
2OOOpsi. PROBLEM WITH VALVE ACTUATOR ON 
LIQUID ADDITIVE SYSTEM. CONTINUED CIRCULATING 
WITHRIG PUMP. 

23:OO 2430 1.00 TESTED LINES TO 2-i. MIXED AND PUMPED 
LEAD: 638s~ l.SSG, CLASS ‘G’ CEMENT WITH 
19Obbl MIXWATER AND 0.45~~s ECONOLITE 
TAIL: 756s~ 1.9SG. CLASS ‘G’ CEMENT WITH 
90bbl MIXWATER. SLURRY DISPLACED WITH 323bbl 
SEAWATER. 

l/10/93 5 3.00 oom 0l:oo 1.00 CONTINUED CEMENTING 2Oin CASING. 
01:oo 02:oo 1.00 RIGGEDOUTCEMENT HOSE. BACKED OUT RUNNING 

TOOL AND BOH (STRAPPED OUT - WELLHEAD AT 
96m). LAIDOUTRUNNINGTOOL. 

02~00 04:30 2.50 RIGGED UP AND RAN BOP STACK. 
04:30 05:oo 0.50 REcIlFIED ELECTRICAL PROBLEM WITH BOP CRANE 
05:oo 13:30 8.50 CONTINUED RUNNING BOP STACK. TESTED CHOKE AND 

KILL LINES To 500/5000@ PRIOR To RUNNING 
SLIP JOINT. 

13:30 1645 3.25 SECURED CHOKE AND KILL LINES. LANDED BOP’s AT 
1435hfs. AFRLIED sokips OVERFULL AND TESTED 
CONNECIOR TO 5OOpsi. NIPPLED UP DIVERTER AND 
RIGGEDDOWN. 

16:45 17:30 0.75 RIH WITH TEST TOOL. 
17:30 19:30 2.00 PRESSURE TESTED BOP’S: CHOKE AND KILL LINES, 

KILLVALVESANDMIDDLEANDUPPERPIPERAMSTO 
500/5OOOpsi. 

19:30 22:30 3.00 A- TO TEST BOTH ANNULARS. NOT ABLE To 
HOLD PRESSURE VERIFIED TEST PLUG AGAINST 
MIDDLE PIPE RAMS - OK. SUSPECTED LEAK AT 
LMRP. JUMPED ROV. DISPLACED 30bbl MUD. 
MONlTOREDANNULARINTEGR.ITYWlTHTRIFTANK 
ANDRETEsTEDLowERANNuLAR VISIBLE LEAK AT 
LMRPCONNECTOR. 

22:30 23:OO 0.50 FOH WITH TEST PLUG. (FLUSHED RISER WHILE P0I-I) 
23:OO 24:OO 1.00 RIGGED UP To PULL LMRP. WATCHED AT 2355hrs. 

File: LOCl-DAY Checked: &A Date: Ol-Feb94 
. 



I* BHP 
IWrdeum FINAL DRILLING REPORT 

I 2.1 DAILY OPERATIONS LOCH ARD-1 

mtc 
mY Ikys 
No. From Spud From To Hours Daily Opcmtion~ 

6 4.00 ooao 06:30 

o620 08:oo 

o&m 09z30 

0920 1o:oo 
1&00 13%) 

13% 16:oo 

16:oo 17%) 

17:30 19:30 

19%) 21:30 

21:30 22:30 

22:30 24:OO 

moo 01:30 

01:30 02:oo 
02:OO 02:30 

02:30 04:30 

04:30 07:oo 

07:OO OS:00 1.00 CIRCULATED BO’I-IOMS UP AND CLEANED HOLE. 

6.50 PULLED LMRP FOR SUSP- LEAKING AX GASKET. 
ROV INSPECTED SEALING FACE WHlLE PULLING ‘IO 
SURFACE - APPEARED TO BE IN GOOD CONDITION. 

1.50 REMOVED AX GASKET FROM LMRP. VISIBLE EVIDENCE 
OF WASHING ON UPPER LIP OF GASKET. SEALING 
FACE ON LMRP AFPEARED TOBEOK. 

1.50 INSTALLED NEW AX GASKET AND TESTED ON SURFACE 
sTuMPTo500/5ooopsi-OK. 

0.50 REMOVED TEST AX GASKET AND INSTALLED NEW ONE. 
35oRlHWlTHLMRP. CHECKEDAKRINGWlTHROVAND 

LANDED LMRP AT 1245hrs. TESTED LATCH WITH 30 
kipsovERPuLLANDRIGGEDDowN. 

2.50 RlHWITHTESTPLUG. TESTED CHOKELINEIMpRIM 
-OK. TESTEDLOWER ~TESTFAILED. 
PUMPED3ObblMUDANDRETESTEDANNULAR. 
VISIBLE LEAK OBSERVED WITH ROV. FOH WITH TEST 
TOOL AND DISPLACED MUD FROMRISER. 

1.50 RIGGED UP AND PULLED LMRP ABOVE BOP. MOVED 
RIG 3m AND RELEASED AX RING. ROV CHECKED 
SEALING SURFACE - OK. 

2.00 PULLED ROV To SURFACE AND PREPARED To RUN 
DOUBLERESxLlENTsEAL.PICKEDUPsAMEAND 
JUMPED ROV. 

2.00 INSTAUED SEAL AND REPOSlTIONED RIG. LANDED 
LMRP AT 205Ohax TESTED LATCH WITH 3Olcips. 
RIGGEDDOWN. 

1.00 RIH WlTH TEST PLUG AND TESTED CHOKE 
LINEhdPR/lK’10500/5OOOpsi~K.TESTEDLOWER 
ANNULAR AND CO-R TO 500/35OOpsi - OK 

1.50 TESTED BOP’s; VALVES AND LPR To 500/5Opsi, 
ANDLOWERANNULARSTO500/35OOpsi. 

1.50 CONTINUED TESTING BOP’s. VALVES AND RAMS To 
5ow5ooopsi: UPPER ANNULARTO 500/35oopsi 
TESTED ON YELLOW POD, REMOTETESTON BLUE 
POD. 

0.50 POH WITH TEST PLUG. LAID OUT SAME 
0.50 PICKED UP AND RIH WITH NOMINAL SEAT 

PROTECTOR. TESTED SHEARRAMS WHILERJH To 
500/1ooOpsi. (15bbl). SET SEAT PROTECI’OR 
ANDPOEL 

2.00 NH WITH 17.5in BHA. TAGGED SOFT CEMENT AT 
366mJIRM CEMENTAT371m. 

2.50 DRILLED OUT CEMENT AND SHOE. CLEANED OUT RAT 
HOLE ‘TO 393m. CIRCULATED To KCl MUD WHILE 
DRILLING OUT SHOE 

SLUGGED PIPE fh 

File: LOCl-DAY Date: Ol-Feb94 



BHP 
P8Weum FINAL DRILLING REPORT 

2.1 DAILY OPERATIONS LOCH ARD-1 

my mys 
Date No. From Spud From To HOUIS Daily Opmti~ns 
23/10/‘93 7 5.00 08:OO l&O0 2.00 POH. LAID OUT 173in BIT AND 9.5in DRlLL 

axLARs. 
lo:00 11:00 1.00 MADE UP 12.25in BHA AND RIH. 
1 l:oo 11:30 0.50 CALIBRATED MWD. 
11s 15:oo 3.50 CONTINUED RIH WlTH 12.25in BHA. PICKED UP 

STRING REAMER, STABILISER AND 5 x 8in DRTLL 
COLLARS. (TESTEDMWD ATSURFACE) 

15:00 15:30 0.50 DRILLED 1225in HOLE FROM 393m TO 3%m. 
CIRCULATEDHOLECLEAN. 

15:30 1630 1.00 PULLED BACK INTO SHOE AND CONDUCTED LOT To 
2lOpsi WITH l.%SG MW. EMW = 1.44SG. RIH To 
396m. 

16:30 2400 7.50 DRILLED 12.25in HOLE FROM 3%m TO 786m. FLOW 
CHECKED ON CONNECI’IONS. 

M/10/93 8 6.00 0 03:OO 3.00 DRILLED 12.25in HOLE FROM 786m TO 86Om. FLOW 
CHECKED ON CONNECTIONS. 

03:00 0490 1.00 CIRCULATED BOTTOMS UP AT PROGNOSED CASING 
DEPTH. FORMATION PREDOMINANTLY SANDSTONE WITH 
CLAYSTONESTlUNGERS. 

04:oO 07:30 3.50 DRILLED 12.25in HOLE FROM 86Om To 942m. FLOW 
CHECKED ON CONNECTIONS. 

07:30 08:30 1.00 CIRCULATED BOTTOMS UP. 
08:30 09:m 050FLowcHEcKED. SLUGGED PIPE AND PULLED 6 

STANDS TO77Om. MAXIMUM DRAG 5Okip. HOLE 
SWABBING. FLOW CHECKED -0K.PIPEHELDUP 
ATZMPTINGTORBLWORKEDFREE 

o9m lo:00 1.00 REAMED BACK TO BOTTOM FROM 77Om TO 942m. 
l&O0 11:00 1.00 CIRCULATED BOTTOMS UP. MAXIMUM GAS 0.04%. 
11:OO 12:30 1.50 FLOW CHECKED. POH WET To 645m, MAXIMUM DRAG 

30 kip. HOLE TAKING CO- VOLUME. SLUGGED 
PIPE AND CONTINUED POHTo6OOm -MAXIMUMDRAG 
3Olcip. HOLE SWABBING. CIRCULATED BOTTOMS UP 
AT 6oom. NO GAS. 

12:30 13:OO 0.50 PUMPED OUT OF HOLE FROM 600m TO 20in SHOE 
(TIGW AT 506m. HOLE PACKED OFF.) 

13:oo 14:30 1.50 FLOW CHECKED AT SHOE FOR 1Omins AND POH. 
DUMPEDMWDMEMORYANDRACKED 
BACK SAME. 

14:30 1930 4.50 RIGGED UP SCHLUMBERGER FOR SUITE No.1 LOGS. 
RUN No.1: SONIC-MSFL-DLT-GR-A-TCC. 

19:OO 22:30 3.50 RUN No.2: FMS-GPITGR 
22:30 24:00 1.50 RUN No.3: 30 SHOT CST. 

5/10/93 9 7.00 0090 01:OO 1.00 RUN No.3: 30 SHOT CST - 1009b RECOVERY. RIGGED 
DOWN SCHLUMBERGER. 

Ok00 02:30 1.50 MADE UP HANGER, PACKOFF AND PLUGS AND RACKED 
INDERRICK. 

02:30 05:OO 2.50 RIH FOR WIPER TRIP. HELDR AT 587m. WORKED 

File: ml-DAY Date: 01-F&-94 



BHP 
Patrokum FINAL DRILLING REPORT 

2.1 DAILY OPERATIONS LOCH ARD-1 

mY mys 
hte No. FromSpudF’rom To HOW Daily 0pmi01~ 
25/10/93 9 7.00 TIGHT HOLE TO 5%m. CONTINUED RIH TO TOTAL 

DEFTH.NOFlLL. 
05:00 0630 1.50 CIRCULATED BOTIOMS UP. 
0630 08:30 2.00 FIBWCHECKED AND POR 
08:30 0990 0.50 MADE UP CEMENT HEAD TO STAND OF DRILLPIPE AND 

RACKEDBACK. 
09~00 09:30 0.50 RIH AND RECOVERED BORE PROTKIOR. 
09:30 13:30 4.00 RIGGED UP AND RAN 70 JONI’S 9.625in 471b/ft 

Pl 10 NEW VAM CASING, PLUS HANGER. LANDED 
CASING SHOE AT 930m. 

13:30 14:oo 0.50 CIRCULATED 250bbl MUD. 
14:00 15:30 1.50 RIGGED UP AND PRESSURE TESTED CEMENTLINESTO 

3000psi. PUMP!ED 20bbl DRILLWATER SPACER 
AHEAD. DROPPED BALL AND SHEARED AT 1500psi. 
MIXEDANDPUMPED CEMENT As HxLows: 
LEAD SLURRY: 100s~ AT 1.5SG WITH OASgal/sx 
ECONOLXTE IN 30bbl MIXWATER. 
TAIL SLURRY: 300s~ AT 1.9SG NEAT IN 36bbl 
MIXWATER. DROPPED DART AND SHEARED AT 
1500psi. DISPLACED WITH 17.5bbl DRILLWATER 
AND 184bbl MUD. PLUG DID NOT BUMP. 

15:30 Ml0 050 SET PACKOFF AND PRESSURE TESTED TO 3500psi. 
1600 17:oO 1.00 PRESSURE TESTED BOPs TO 500/2500psi. 
17:00 18:00 1.00 SHEARED RUNNING TOOL WITH 5Okip OVERPULL AND 

POHTESTED SHEARRAMS ‘IO 500/1500psi. LAID 
OUTRUNNING’TOOLANDCEMENTHEAD. 

18:oO 18:30 0.50 SET 9.625in WEAR BUSHING. 
18:30 21:00 2.50 LAID OUT 12.25in BHA. 
21:00 24:00 3.00 MADE UP 8.5in BHAJESTED MWD AND RIH. 

6/10/‘93 10 8.0 moo 0290 2.00 CONTINUED TOMAKEUP85inBHAANDRIH. 
02:00 05:45 3.75 TAGGED CEMENT AT 897m. DRILLED PLUGS AND 

SHOETRACK CEMENT WITH SEAWATBR AND 
DISPLACED ‘IO MUD AT SHOE. CLEANED OUTRATHOLE 
AND SURGED FOR JUNK ATTOTAL Dm. 
DIFFICULTY IN DRILLING BOTH PLUGS (15hrs+). 

05:45 06~00 0.25 DRILLED 8.5in HOLE FROM 942m TO 945m. 
06:OO 07:oO 1.00 CIRCULATED HOLECLEAN. 
U7:oO 0230 0.50 POH INTO SHOE AND PERFORMED LOT TO 1.87SG EMW 

(1050psi. 1.08SG MUD). 
()7:X) 24:OO 16.50 DRILLED 8.5in HOLE FROM 945m TO 1223m. HOLE 

CONDITION GOOD. 
7/10/93 11 9.00 00:(M) 08:30 8.50 DRILLED 8.5in HOLE FROM 1223m TO 1397m. 

08:30 1030 2.00 CIRCULATED HOLE CLEAN. 
lo:30 12:30 2.00 FLOWCHZKED. PULLED5STANDSANDPUMPED 

SLUG.CONTINUED TO POH; 50lcips OVERPULL AT 
1197m. HOLE NOT TAKING CORRECT VOLUME. PUMPED 
OUT OF HOLE FROM 1197m QPPMMUM OVERPULL OF 

File: LOCI-DAY chedcak Date: Ol-Feb-94 
u 



BHP 
INtrokwm FINAL DRILLING REPORT 

2.1 DAILY OPERATlONS LOCH ARD-1 

my mys 
Date No. From Spud From To HOIWS Daily 0pmai00~ 
27/10/93 11 9.00 2Okips) TO SHOE 

12%) 13%) 1.00 RIH. WASHED AND REAMED FROM 1042m TO 1057m 
AND FROM 1386m TO 1397m. 

13:30 14:00 0.50 CIRCULATED HOLE CLE&N. 
14:oO 17%) 3.50 PUMPED SLUG. POH. FLOWCHECKED AT CASING SHOE 

AND BOP. LAID OUT BIT AND BHA. 
17:30 18:00 0.50 RIGGED UP SCHLUMBERGER FOR SUlTE No.2 LOGS. 
18:oO 22:00 4.00 RUN No.1: AS-DLL-MSFL-GR-AMS 

LOGGERS DEPTH = 1394Sm. BHST = 49°C. 
22~00 %:OO 2.00 RUN No.2 : FMS-LDT-CNL-GR-AMS 

BHST = 52°C. 
!8/10/93 12 10.00 moo 01:OO 1.00 CONTINUED RUN No.2 FMS-LDT-CNT-GR-AMS 

01:oO ll:OO 10.00 RUN No3: VSP. 
11:oO 15:CKI 4.00 RUN No.4: CST (100% RIXOVERY). 

HOLE TOOK TOTAL OF 8bbl. 
15:00 15:30 0.50 RIGGED DOWN SCHLUMBERGER 
15% 16:45 1.25 RIH WITH MULESHOE ON DWIPE ‘IO 103Om. 
16:45 17:00 0.25 CIRCULATED. 
17:00 17%) 0.50 RIGGED UP CEMENT LINESANDPRESsURETESTED 

LINES To 2OOOpsi. PUMPED 20bbl SEAWATER. 
MIXED AND PUMPED PLUG No.1 FROM 103Om To 
83Om, WITH 336sx CEMENT SLURRY AT 1.9SG IN 
4Obbl MIX SEAWATER. DISPLACED WITH 5bbl 
SEAWATER AND 40bbl MUD. 

17:30 18:00 0.50 POH To 830m. 
18:oO 19100 1.00 REVERSE CIRCULATED TWICE DRILLPIPE VOLUME. 
19~00 23:oO 4.00 POH AND LAID OUT EXCESS DRILLPIPE AND 65in 

DRILLCOLLARS. 
23:00 24:00 1.00 RIH WlTH DRILLPIPE To TAG CEMENT. 

g/10/93 13 11.00 0o:OO 01:OO 1.00 TAGGEDCEMENT AT 825m. POH. 
01:oO 01%) 0.50 RECOVEREDWEARBUSHING. 
01:30 03:30 2.00 MADE UP 9.625in CASING CUTTER ASSEMBLY AND 

RIH. CU.lTER HANGING UP IN WELLHEAD. 
03:30 04:oO 0.50 POHToCHXK= 
04:CNl 0490 0.50 FOUNDKNIVES EXTENDED. SERVICED CUTTER 
0430 05:OO 0.50 RIH WITH CUT AND PULL ASSY. 
05:oO 07:oO 2.00 CUT 9.625in CASING AT 157m (20min). POH AND 

LAID OUT RECOVERED CASING. 
o’r:oo owe 0.50 RLH WTH JEITING SUB To 200m. 
O7:3O 08:30 1.00 PUMPED BALANCED PLUG No.2 FROM 2OOm TO 125m. 
08:30 09:OO 0.50 POH TO 125m AND CIRCULATED. RETIED BOP, 

DISPLACED RISER TO SEAWATER AND FLUSHED 
09:OO 09:30 0.50 FOH LAYING DOWN PIPE 
09%) lo:30 1.00 SEW’KED AND LAID OUT 9.625in CASING CUTI’ER. 
lo:30 12:00 1.50 LAID OUT EXCESS DRILLPIPE 
12:00 13:oO 1.00 RIH AND TAGGED CEMENT AT 13Om, CIRCULATED 

PIPE CLEAN. POH. LAID OUT EXCESS DRILLPIPE. 

File: LOCI-DAY Date: 03-Feb-94 
I 



e BHP 
Petroleum FINAL DRILLING REPORT 

2.1 DAILY OPERATIONS LOCH ARD-1 

Date 
my Days 
No. From Spud Fmm To Hours Daily Operations 

29/10/93 13 11.00 

30/10/93 14 12.00 

11/10/93 15 13.00 

13:oo 16:oo 
16:oO 18:30 
18%) 20~00 

2om 23:oo 
2330 23% 
23:30 2490 
moo 02:oo 

02:OO MAXI 
o6m 08:30 

a:30 l&O0 
lo:00 13:30 
13s 14s 
14:30 24:00 

mm 24:oo 

3.00 RIGGED UP,PULLED AND LAID OUT DIVERTER 
2.50 UNLA- BOP AND RIGGED DOWN SLIP JOINT. 
1.50 LAID OUT SLIP JOINT. PULLED BOP AND LAID OUT 

RISER JOINTS. BOP ON BEAMS AT 2OOOhrs. 
3.00 LANDED BOP ON TEST STUMP. 
0.50 RIGGEDDOWNRISETRRUNNINGGEAR. 
0.50 MADE UP 20in AND 3Oin CUT AND PULL ASSEMBLY. 
2.00 MADEUP2Oin/3OinCUTANDPULLASSEMBLY AND 

4.00 CUT 20in AND 3Oin CASING AT 102m. 
2.50 PUILED CASING FREE WITH 3Okips OVERPULL. POH 

ANDLAlDOUTWELLHEAD. 
NOTE: HAD To WELD PAD EYE TO 3Oin CASING To 
LAY OUT. COULD NOTFIND 18.75in RUNNING TOOL 
lNCONTAlNER. 

1.5oLAIDouT2Oin/3oinCuTANDPuLLASsEMBLY. 
3.50 LAID OUTEXCESS DRILLPKPE 
1.00 COMMENCED DEBALLASTING. 
9.50 COMPLETED DEBALLASTING RIG AT 17lOhrs. 

COMMENCED ANCHOR HANDLING AS FOLLOWS: 
BONAVISTA: 
No.7 : PENNANT PASSED AT 1435hrs, RACKED AT 

2355hfs. 
FARSWORD: 
No.4 : PENNANT PASSED AT 2OOOhrs, RACKED AT 

2207hrs. 
No.5 : PENNANT PASSED AT 2215hrs. RACKED AT 

0015hrs, 31.Ocr-93. 
24.00 PULLED ANCHORS AS FOLLOWS: 

BONAVISTA: 
No.10: PENNANT PASSED AT 0#6hrs. 

ANCHOR RACKED AT 033Ohrs. 
No. 11: PENNANT PASSED AT 0346hrs. 

ANCHOR RACKED AT 0837hrs. 
No.9 : PENNANT PASSED AT 0844hrs. 

ANCHOR RACKED AT 1045hrs. 
No.8 : PENNANT PASSED AT 1144hrs. 

ANCHOR RACKED AT 15lOhrs. 
No. 12: PENNANT PASSED AT 14OOhrs. 
FARSWORD: 
No.3 : PENNANT PASSED AT 0906hrs. 

ANCHOR RACKED AT 11OOhrs. 
No.2 : PENNANT PASSED AT 115Ohrs. 

ANCHOR RACKED AT 1412hrs. 
No.1 : PENNANT PASSED AT 1426hrs. 

ANCHOR RACKED AT 1935hrs. 
TOW LINFi CONNECTED AT 2045hrs. 

Fk: LOCl-DAY Date: 03.Feb94 



* 0 Swrn FINAL DRILLING REPORT 

I 2.1 DAILY OPERATIONS LOCH ARD-1 

&Y mys 
mtt No. From Spud From To Hours Daily Opcmi~n~ , 
01/H/93 16 14.00 0090 0890 8.50 COMPLEEDPULLING ANCHORS AS FOLLOWS: 

BONAVISTA: 
No.12: RACKED AT 0429hrs. 
BACKLOADED REMAINING BHPP EQUIPMENT. 
ANCHOR No.6 STILL ON BOTI’OM AT 083Ohm 
BACKLOADEDDOLPHINEQUIPMENT. 
RIG RELEASED AT 083Ohrs. 

File: LOCl-DAY Date: 030Feb94 
c 



FINAL DRILLING REPORT 

LOCH ARD-1 . 

SECTION 3 

n 

File: LOC 1 ,HDRDOC Date: 4 January 1994 
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BHP 
0 Petroleum 

., 

: (1 

FINAL DRILLING  REPO R T  

3.0 MUD SUMMARY BY HOLE SECTIO N  LOCH ARD-1 
Hole Size Interval 

(in) (mRT) 

36” 

9.625” 

26” 

12.25” 

8.5” 

00 -  133 

133 -  388 

133 -  393 

193 -  942 

)42 -  1397 

TYPO 

SEAW ATER & HI-VIS 

SEAW ATER & HI-VIS 

SEAW ATER & HI-VIS 

KCL PHBVPOLYMER 

KCL PHFM’OLYMER 

Density (S.O.) 

Min. 1 Mw. Min. 1 Max. Min. I Max. 

1.07 

1.07 

1.07 

1.06 

1.08 

1.07 

1.07 

1.07 

1.10 

1.10 

Viscosity (8cdl) 

80 

80 

80 

52 

48 

100 

100 

100 

52 

49 ‘L 

pv (CP) 

15 

15 

15 

12 

12 

20 

20 

20 

18 

14 

YP (lbd10011’) 

7izrpiF 

42 

42 

42 

22 

16 

60 

60 

60 

24 

25 

c ic ls  

din.0 1 Max.0 1 Min.lOlMw. 10 

35 

35 

35 

5 

5 

35 45 50 

35 45 50 

35 45 50 

7 6 9 

6 5 9 

‘. l-8.6 d-7.8 

1.2-8.9 1.6-4.8 

File: BWM:E!ZH: IAl-FDRLd2 
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Date!: 0%JAN-94 



0 L 
tf 3 0 



* 0E urn FINAL DRILLING REPORT 

3.2 MATERIALS CONSUMPTION LOCH ARD-1 

PRODUCT UNIT SIZE QUm 
ALCOMER 120 2!5.00 KG 81 
B-(Bulk) 100.00 LB 574 
BENTONITE (Blk) 100.00 LB 527 
BIO-LOSE 50.00 LB 32 
BIOZAN 50.00 LB 34 
CAUSTIC SODA 25.00 KG 7 
CITRIC ACID 25.00 KG 5 

20.00 KG 12 
MIL-BIO 5.00 GAL 17 
MIL-GUAR 25.00 KG 145 
MIL-GUAR c 2.00 LB 40 
MIL-PAC 25.00 KG 30 
MILPARIcMD 55.00 GAL 4 
NOXYGEN 25.00 KG 1 
NOXYGEN L 25.00 KG 37 
POT CHLORIDE 1.00 MT 36 
POT HYDROXIDE 25.00 KG 10 
SODA ASH 25.00 KG 6 
SODA BICARB. 25.00 KG 29 
WO DEFOAM 20.00 LT 7 
XCDPOLYMER 25.00 KG 18 

ADJUSTED PRODUCT TOTALS 
PRODUCT UNIT SIZE QUm 

ALCOMER 120 25.00 KG 44 
B-mw 100.00 LB 540 
BENTONITE 25.00 KG 6 
BENTONITE (Blk) 100.00 LB 29 
CAUSTIC SODA 25.00 KG 9 
KWIK SEAL 18.00 KG 37 
LIME 20.00 KG -5 

25.00 KG 1 
MIL-BIO 5.00 GAL 6 
MIL-PAC 25.00 KG 8 
NOXYGEN L 25.00 KG -10 
POT CHLORIDE 25.00 KG 560 
SODA ASH 25.00 KG 34 
SODA BICARB. 25.00 KG -14 
WO DEFOAM 20.00 LT 3 
XCD POLYMER 25.00 KG 4 

File: LOCI-CON Date: 04Feb-94 



eB 0 l!t!sE?“rn 
3.2 MATERIALS CONSUMPTION LOCH ARPl 

PRODUCI- UNIT SIZE QU- 
ALCOMER 120 25.00 KG . 5 
BARITE (Bulk) 100.00 LB 486 
BENTONITE 25.00 KG 6 
BENTONITE (BIk) 100.00 LB 556 
CAUSTIC SODA 25.00 KG 16 
CITRIC ACID 25.00 KG 5 
MIL-GUAR 25.00 KG 145 
MIL-GUAR C 2.00 LB 40 
POTCHLORIDE 1.00 MT 3 
SODA ASH 25.00 KG 23 
WO DEFOAM 20.00 LT 4 
XCD POLYMER 25.00 KG 2 

n 

File: LOU-CON Checked: Date: 04-Feb94 



3.2 MATERIALS CONSUMPTION LOCH ARD-1 

PRODUCT 
ALCOMER 120 
BIO-LOSE 
BIOZAN 
KWIK SEAL 
LIME 
MIL-BIO 
MIL-PAC 
MILPARK MD 
NOXYGEN L 
POT CHLORIDE 
POTCHLORIDE 
SODA ASH 
SODA BICARB. 
WO DEFOAM 

UNIT SEE QUm 

25.00 KG 22 
50.00 LB 32 
50.00 LB 29 
18.00 KG 37 
20.00 KG 5 

5.00 GAL 10 
25.00 KG 38 
55.00 GAL 4 
25.00 KG 14 

1.00 MT 22 
25.00 KG 560 
25.00 KG 17 
25.00 KG 11 
20.00 LT 4 

. A 
1 

File: LOCI-CON Checked: &r, Date: 04-Feb94 
, 



6 d!?E$! urn 

3.2 MATERIALS CONSUMPTION LOCH ARD-1 

IOA 
, 

PRODUCI- UNIT SIZE QU- 
ALCOMER 120 25.00 KG 10 
BARITE (Bulk) 100.00 LB 628 
BIOZAN 50.00 LB 5 
LIME 20.00 KG 2 
LIME 25.00 KG 1 
MIL-BIO 5.00 GAL 13 
NOXYGEN 25.00 KG 1 
NOXYGEN L 25.00 KG 13 
POTCHLORIDE 1.00 MT 11 
POT HYDROXIDE 25.00 KG 10 
SODA BICARB. 25.00 KG 4 
WO DEFOAM 20.00 LT 2 
XCD POLYMER 25.00 KG 20 

File: LOCI-CON Check& Date: 04-Feb94 
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FINAL DRILLING REPORT 

LOCH ARD-1 

Date: 4 January 1994 File: LOC 1,HDRDOC 

SECTION 4 
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e 0 f!iz eum 

4.0 BIT RECORD 

4 
FINAL DRILLING REPORT 

LOCH ARD-1 

Bit Run Sipc 
No No Make 

Bit Type 
Serial No. 

Jets 
TFA 

Depth 1 Total 1 Total 1 ROP 1 WOB 1 RP 
In i- fOut I Metres I Hours 1 (m/hr) 1 (klb) 1 r 

M Pump IADC Bit Grading 
gpm / psi Comments 

.NO.TD lRR1 1 17.5 SS44G 18[181201 - 1 - 1 - 100 SECURITY 500510 0.8 133 33.0 1.15 28.7 5.0 / 15.0 40 / 1m 1 lnw! lwn 2.2.WT.A.2.1, 
WITH 36in 

2 2 9.875 S33SF 161161161-l-)- 134 1 254.0 2.2.WTA.2.1. 
SECURITY 556792 0.59 3 -1 

w5 1 I 
5.75 

! 
44.2 

! 
2.0 
--- 

I 
’ 

5.0 
--- ! 

1cK) 
-- 

/ 12n 
--- 

I SW I 
- ---, 

asn 
--- I’IUlTHOLE 

lRR2 3 175 SS44G 18 118120) - 1 - 1 - 133 

. 

SECURITY 500510 0.8 393 260.0 10.00 26.0 5.0 / 20.0 80 / 100 850 ’ 2200 
:.WT.A.2.2.NO.lD 

3*2bI, ” Z6m BHA 

1RR3 4 17.5 SS44G 18 I18 I20 1 - 1 - 1 - 393 
SECURITY 5005 10 0.8 393 0.0 0.00 0.0 5.0 / 15.0 40 / 90 ‘OS0 ’ l875 

2.2.WT.A.3.1.NO.BHA 
DRILLED OUT 2Oii CASING. 

3 5 12.25 ATMllG 16 I16 I15 1 - 1 - 1 - 393 2.1.WT.A.E.Z.NO.LOG 
HUGHES K185Y 0.57 942 549.0 14.00 39.2 5.0 / 35.0 80 / 110 750/ 2600 6 

4 6 8.5 ATMllHG 12112(121 - I - I - 942 
u1 I/IUCC 

4 1 lcn 455.0 25.25 18.0 25.0 / 30.0 120 / 120 m/ 1950 3.3.WT.A.E.l.EC.TD L 

File: LOC l-BIT checked: Date: 30-Dee-93 

/ 



I* 0 rn”” FINAL DRILLING REPORT 

I 4.1 BHA SUMMARY LOCH ARD-1 I 
BHA Name: 1.36in ROTARY 

Purpose: DRILL 36in HOLE 

aIflin& BHA 

Depth In: 100 m. Depth Out: 134 m. 

BIT 17.500 0.42 
HOLE OPENER 36.000 3.02 
FLOAT SUB 9.ooo 0.91 
DRILLCOLLAR 9.500 18.33 
CROSS OVER 8.000 0.87 
DRILLCOLLAR 8.000 64.48 
CROSS OVER 6.500 1.52 
HEVI-WATE DRL PIPE 5.ooo 80.13 

BHA Name: 2.9.875in ROTARY 

Purpose: DRILLPILOT HOLE 

Depth In: 134 m. Depth Out: 388 m. 

IlQhlrs BHA 

1 BIT 9.875 0.26 
1 FLOAT SUB 8.000 1.09 
7 DRILLCOLLAR 8.000 55.11 
1 CROSS OVER 6.500 1.52 9 HEVI-WATE DRL PIPE f 5.ooo 80.13 

BHA Name: 3.26in ROTARY 

Purpose: DRILL 26in HOLE 

JQim BHA 

Depth In: 134 m. Depth Out: 393 m. 

BIT 
HOLE OPENER 
FLOAT SUB 
DRILLCOLLAR 
CROSS DRILLCOLLAR OVER 

DRKLING JARS 
PONY COLLAR 
DRILL COLLAR 
CROSS OVER 
HEVI-WATE DRL PIPE 

17.500 0.42 
26.ooo 2.41 

8.000 1.09 
9.500 18.33 
8.000 8.000 0.87 

73.85 
8.000 5.62 
8.000 3.07 
8.000 17.92 
6.500 152 
5.oOo 80.13 

BHA Name: 4.17.5in ROTARY 

Purpose: DRILL OUT 20in CSG 

abill& BHA 

Depth In: 393 m. Depth Out: 393 m. 

1 BIT 17.500 0.42 
1 FLOAT SUB 8.000 1.09 
2 DRILLCOLLAR 9.500 18.33 
1 CROSS OVER 8.000 0.87 
8 DRILL COLLAR 8.000 73.85 
1 DRILLING JARS 8.000 5.62 
1 PONY COLLAR 8.000 3.07 
2 DRILL COLLAR 8.000 17.92 
1 CROSS OVER 6.500 1.52 
9 HEVI-WATE DRL PIPE 

File: LOU-BHA 

A 5.000 80.13 

Checked: Date: 30-Dee-93 
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BHP 
Peboleum FINAL DRILLING REPORT 

I 4.1 BHA SUMMARY LOCH ARD-1 I 

BHA Name: 5.12.25in ROTARY 

FWpO6t: DRILL 12.25in HOLE 

#JQim BHA 

Depth In: 393 m. Depth Out 942 m. 

1 BIT 
1 NEARBITROLLERREAMER 
1 CROSS OVER 
1 MWDTOOL 
1 STRINGROLLERREAMER 
2 DRILLCOLLAR 
1 STRING STABILIZER 
11 DRILLCOLLAR 
1 DRILLING JARS 
1 FoNYcoLLAR 
2 DRILLCOLLAR 
1 CROSS OVER 
9 HEVI-WATE DRL PIPE 

12.250 0.32 
12.250 2.44 
7.875 0.53 
8.250 12.35 
7.875 2.33 
8.OCKl 18.5 1 

12.250 2.10 
7.875 101.24 
8.CKUI 5.62 
8.ooO 3.07 
8.000 17.92 
6.500 1.52 
5.ooo 80.13 

BHA Name: 6.8% ROTARY 

Fbfpme: DRILL 85in HOLE 

him BHA 

Depth In: 942 m. Depth Out: 1397 m. 

1 BIT 8.500 0.24 
1 JUNKSUB 6.500 0.80 
1 NEARBITROLLERREAMER 6.500 1.86 
1 CROSS OVER 6.500 0.70 
1 MWDTOOL 6.750 12.16 
1 STRINGROLLERREAMER 6.500 1.61 
2 DRILL COLLAR 6.5IN 6.500 18.21 
1 STRING STABILIZER 6.500 1.77 
14 DRILL COLLAR 6SIN 6.500 129.17 
1 DRILLING JARS 6.500 5.20 
1 PONYCOLLAR 6.500 2.70 
2 DRILL COLLAR 65IN 6.500 18.42 
9 HEVI-WATE DRL PIPE 5.ooo 80.13 



45 0 ELm FINAL DRILLING REPORT 

4.2 DEVIATION SURVEYS 

kPh Angle Azimuth 
134.0 0.00 0.0 
134.0 0.00 0.0 
393.0 0.50 0.0 
410.0 1.00 298.2 
557.0 1.00 307.7 
701.0 0.30 30.0 
846.5 1.40 155.1 
929.5 1.50 158.7 

1046.0 1.20 153.7 
1161.0 2.10 113.3 
1279.0 2.50 95.0 
1397.0 2.90 76.6 

Method 
Totco Punch 
Totco Punch 
Totco Punch 

File: LOC l-CON CheckexIt Date: Ol-Feb94 
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e BHP 
P8troleum FINAL DRILLING REPORT 

5.0 CASING REPORT - 30” CONDUCTOR LOCH ARD-1 

Hole Size : 36 in Total Depth : 133 m 

Weight in Slips : 4txloo lb6 casing Shoe at : 132.7 m 

R.T. to Wellhead : 97.5 m TopofCasing : 97.5 m 

Liner Overiap : m 

Casing Flange / Wellhead 

Manufacturer : DRILQUIP 

Model : ss-lot 

SiXt : 30 in 

Rating : 2100 psi 

PIPE INFORMATION 
Description Manufacturer Size Weight Grade Cnd Threads Joints Length Interval 

DRIIlx)uIp 30 4% B-36 SF-60 1 11.98 109.48 _ 9730 
lNmRMEDlA~cAsrNo SlMl’lOMO 30 310 B-36 SF-60 1 11.61 121.09 _ 109.48 
SHOE JOINT DAVISLYNCH 30 310 B-36 1 11.61 132.70 _ 121.09 

HOLE / RUNNING CONDITIONS 

Mud Type : SEAWATER+HI-VIS Avg. Make Up Torque : ftJbs. Avg. Drag : 
Density : 1.07 S.G. RPM : Max.Drag : 
viscosity : 100 Avg. Torque Rut. : klbs. VolumeLost : 
PV/YP : 20/60 Max. Torque Rut. : ft.&s. 

lbs. 

lbs. 

Obbl 

Remarks : 

\ 
File: LOC l_CSG Checked: Date: 01-Fetd4 

J 



FINAL DRILLING REPORT 

5.0 CASING REPORT - 9.625” INTERMEDIATE CASING LOCH ARD-11 

Hole Size : 12.25 in TotalDepth : 942 m 

Weight in Slips : 110000 lb Casing Shoe at : 929.66 m 

R.T. to Wellhead : 96.1 m Top of Casing : 96.6 m 

Liner Overlap : m 

T- 

Dt!!UXiptiOll 
HANGER 
INmRMEDIAlE CASING 
THREADLOCICEDJOINT 
FXOATCDLLARJT 
THREADIAXKEDJOINT 
SHOE JOINT 

PIPE INFORMATION 

Manufacturer : DRIIQUIP 

Model : ss-1OC 

SiXt : 18.75 in 

Rating : loo00 psi 

Casing Flange / Wellhead 

Manufxturer 
mm 
SuMlToMo 

m  

SIJlMI7DMO 
SIJWIWIO 
SUMITOMO 
WEATHmFaRD 

SiiU 
pizi 

9.63 
’ 9.62!J 

9.625 
9.625 
9.625 

Weight 
47 
47 

ti 

47 
47 
47 
47 

Grade 
P-110 
P-1 10 
P-l 10 
P-l 10 
P-l 10 
P-110 

CDd Threads 
NEWVAIUI 
NEWVAM 
NEWVAIUI 
NEWVAM 
NEWVAM 
NEWVAIU 

IJoints(Length( Interval 
102.68 - 96.60 
869.U _ 102.68 
89337 _ 869.44 
90553 - 89337 
917.43 - 9os53 
929.66 - 917.43 

Item 
CENIRALIZER 
CENTmLIzER 

Manufacturer Number. Spacing Interval How Fiied 
HALLIBURTON 2 4 917.43 rn 929.66 mLLAR 
HALLIBURTON 1 6 9o!u3 rn 917.43 mLLAR 
HALLIBURTON 89337 - 9os53 COLLAR 

HOLE / RUNNING 
CONDIllhNi 

Mud Type : KC1 PHPA POLY. Avg. Make Up Torque : 15000 ft.lbs. Avg. Drag : lbs. 

Density : 1.08 S.G. RPM : Max.Drag : Ibs. 

Viiity : 48 Avg. Torque Rot. : fdbs. VdumeLost : Obbl 
PV/YP : 14/25 Max. Torque Rut. : ftSb8. 

Remarks : ~~G~~ INDICAlE LARGER ID AT 8.7s” AS CtMPARED 
To 8.681’. 
RUNNINGS?RlNGz~,2XJBP.lXPUPDP,3STANDSHWDP. 
NO LOCK RING INSTALLEDON PACICOFF. 

\ 
File: LOCl-CSG Checked: Date: Ol-FeMM 



16 BHP 
Petroleum FINAL DRILLING REPORT 

I- 5.1 CEMENTING REPORT - 30” CONDUCTOR LOCHARD- 1 

Stage Number 001 OF 001 

Slurry Number 001 OF 001 

I Amount (sack8) 1 672 I 
Volume 0 

Yield (f&x) 

Exas (W 

m/To (m) 

Density 

Thickening Time (hrs) 

Temp. (‘Cl 

Freewater (9b) 

Temp. (‘Cl 

138 

1.15 

100 

loo / 133 

1.9 

3.5 

Fluid Loss (cc) 

Temp. (‘Cl 

Water Used (gal/sack) 

Water Source 

Comp. Strength (psi) 
Time Ous) 

Temp (‘C) 

5 

SEAWATER 

Comp. Strength 2.(psi) 

Tie ow 

Additives [of 2XbwacCACl2 1 

n 

File: LOCI-SLR Check& Date: Ol-FeWI 
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FWokum FINAL DRILLING REPORT 

5.1 CEMENTING REPORT - 20” CONDUCTOR LOCH AR&l ( 

AdditiVcS 10 of .45 gps ECONOLllE I 

Temp 

BHST 

BHCI’ 

Additives 

(‘C) 

(‘Cl 

(“Cl 

File: LOCI-SLR Checked: 
, 

Date: Ol-Feb-94 



l /e 4Zum FINAL DRILLING REPORT 

1 5.1 CEMENTING REPORT - 9.626” INTERMEDIATE CASING LOCH ARD-1 1 

Time Ors) 
Temp (‘C) 

BHST (“Cl 46 

BHCI’ (‘C) 

Additives 1 GAL of AS gpe ECONOUTE-L I Additives 

File: Loci-SLR Checked: Date: 01-Feb94 
T 



FINAL DRILLING REPORT 

5.2 LEAK OFF TEST DIAGRAM LOCH ARD-1 

:945m 

Casing Diameter : 9.625” 47 lb/It 
ShOdVD :93om 

0 025 0.5 0.75 1 2 3 4 5 
Minutes afler pumped sbpped 

PUMPED VOLUME (bbl) 

3e: BMESH lAl_FDR.PRU4 Date: 04-JAN-94 
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FINAL DRILLING REPORT 

LOCH ARD-1 L 

SECTION 6 

File: LOC 1,HDRDOC 



FINAL DRILLING REPORT 

5.2 LEAK OFF TEST DIAGRAM LOCH ARD-1 

: 396m 

Casing Diameter : 2034lMt 

ShdlVD :302fTl 

6 0 2 3 4 5 

Minubs afierpumped slopped 

PUMPED VOLUME (bbl) n 

File: BM:ESH lAl_FDR.PW3 Date: OMAN-94 



I* BHP 
Petroleum FINAL DRILLING REPORT 

5.1 CEMENTING REPORT - 9.626” INTERMEDIATE CASING LOCH AR51 

Date : 25/10/93 Report No. : 9 JobType : PRIMARY 

Cementer : HALLlBUlUON TotalStages : 01 

Supervisor : D.WINN Cemented Interval : 550 - 930 m. 

I STAGENUMBER : OOldOOl 
I 

Mixing Metbod : RCM Displacement 
Density FlUid : DRILLWATER/ TopPlug : Yes 

Measured By : DENSOMETER FluidDensity : 1.08 S.G. Bottom Plug : Yes 
Start Mix Cement : 13:55 hrs Fluid Vdume : 201.5 bbk Bump Plug :NO 
start Slurry Dii. : 14:47 hrs Diipiac’t Avg. Rate : 1Obpm 

Start Fluid Dii. : hrs Diiplac’t Max. Rate : bm Returns :YES 
End Pumping : 15:30 hrs Total Mud 
End Pumping Date : 25/10/93 : Obbl 

TYPC 
Density 

: KCI PHPA POLY. Gels (10 set) : 5 
: 1.08 S.G. Gels (10 min) : 6 

Circ, Prior to 
Cementing : 0.50 hrs 

Viscosity : 48 s/clt 
PWYP :14 125 

Mud Circ. Rate : 
Mud Circ. Press : 

500 gpm 

650 psi 

CBL Run :NO 
CEI’ Run :NO 
Bond Quality : 
HoursPriortoLog: 
BHT Run :NO 

Topof Cement : 550 m. Casing Pressure Test : 1500 psi 

Top of Cement Pressure Held 
Determined by : THEoREIlCAL For : 5 min 

Shoetrack 
Cement : YeS 

File: LOC I-CSG Checked: Date: Ol-Feb94 



I* BHP 
ibttdeum FINAL DRILLING REPORT 

I 5.1 CEMENTING REPORT - 20” CONDUCTOR LOCH ARD-1 1 

Date : 20/10/93 

Cementer : HALLBURTON 
Report No. : 2 Job Tgpe : PRIMARY 

TotalStages : 01 

Supervisor : J.HARGRAEVES Cemented Interval : 100 - 382 m. 

I STAGENUMBER : OOlof 001 

Mixing Method : RCM Displacement 
Density FlUid : SEAWATER Top Plug :NO 

Measured By : DENSOME’IER FluidDensity : 1.03 S.G. Bottom Plug :NO 
Start Mix Cement : 22:40 hrs FluidVolume : 323 bbk Bump plug :NO 
Start Slurry Disp. : 23:05 hrs Diihc’t Avg. Rate : 1Obpm 

Start Fluid Disp. : 23:20 hrs Displac’t Max. Rate : llbpm Returns :YES 
End Pumping : 23:55 hrs Total Mud 
End Pumping Date : 20/10/93 : Obbl 

Type : SEAWATER+HI-VIS Gels (10 set) : 35 Circ. Prior to 
Density : 1.07 S.G. Gels (10 min) : 50 Cementing : 0.50 hrs 

Viscosity : 100 s/qt Mud Circ. Rate : m8Pm 
PWYP :20 /60 Mud Circ. Press : 500 psi 

I CBL Run :NO Topof Cement : 100 m. Casing Pressure Test : 1000 psi I 
CET Run : No 
Bond Quality : 

Top of Cement 
Determined by : REIWU+JS 

Pressure Held 
For : 10 min 

HoursPriortoLog: 
BHT Run : No 

Sboetrack 
Cement : YeS 

. 
File: LOC I-CSG Checked: Date: Ol-Feb94 



le BHP 
Petrokum FINAL DRILLING REPORT 

I 5.1 CEMENTING REPORT - 30” CONDUCTOR LOCH ARD-1 ( 

Date : 19/10/93 Report No. : 1 JobType : PRIMARY 

Cementer : HALLlBUR~N TotalStages : 01 

Supervisor : J.HARGlUEVES Cemented Interval : 100 - 133 m. 

I STAGENUMBER : 001of001 I 

Mixing Method : RCM Displacement 
Density Fluid : SEAWATER Top Plug : No 

Measured By : DEMOMETER FluidDensity : 1.03 S.G. BottomPlug : No 
Start MixCement : 0625 hrs FluidVdume : 34bbls Bump Plug : No 
Start Slurry Dii : 06:35 hrs Displac’t Avg. Rate : 7bpm 
Start Fluid Dii. : 07:CIO hrs Displac’t Max. Rate : 7.5 bpm Returns :YES 
End Pumping : 07:05 hrs Total Mud 
End Pumping Date : 19/10/93 : Obbl 

Tspc 
Density 

: SEAWATER+HI-VIS Gels (10 set) : 35 
: 1.07 S.G. Gels (10 min) :50 

Circ, Prior to 
Cementing : 0.50 hrs 

viity 
PVIYP 

: 100 s/qt Mud Circ. Rate : 
:20 /60 Mud Circ. Press : 

CBL Run : No 

CET Run : No 
Bond Quality : 
Hours Prior to Log : 
BHT Run : No 

Topof Cement : 100 m. Casing Pressure Test : 

Top of Cement Pressure Held 
Determined by : MUDLINERETURNS For : 

Shoetrack 
Cement : Yes 

psi 

min 

File: LOC l_CSG Checked: Date: Ol-Feb94 
, 
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5.0 CASING REPORT - 20” CONDUCTOR LOCH ARD-1 

Hole Size : 26 in TotalDepth : 393 m 

Weight in Slip4 : 85500 lb Casing Shoeat : 381.78 m 

R.T. to Wellhead : 96.1 m TopofCasing : 96.1 m 

Liner Overlap : m 

PIPE INFORMATION 

Casing Flange / Wellhead 

Manufacturer : DRlLW’lP 

Model : ss-lot 

Sk! : 18.75 in 

Rating : 10000 psi 

Description Manufacturer Size Weight Grrrde Cnd Threads Joints Length Interval 
WW 20 134 x-52 HD-90 1 7.w 103.16 _ 96.10 

cRossovER SUMTOM 20 94 X42 HlMO DW 1 11.49 114.6s a 103.16 
INIERMEDu’zEcAsmc3 SlJMlTOMO 20 94 X-S2 DW 21 254.08 368.73 rn 114.6s 
SlioE JOINT WEATHERKRD 20 94 x-52 DW 1 13.0s 381.78 _ 368.73 

HOLE / RUNNING CONDlTlONS 

Mud Type : SEAWATER+HX-VIS Avg.Make UpToque : 21ooO klbs. Avg. Drag : lb. 
Density : 1.07 S.G. 

viity : loo 

PVIYP : 20/60 

: 

Avg. Torque Rot. : 
Max.Turque Rd : 

Max.Drag : 

fths. Vdumebst : 
MbS. 

lbs. 

Obbl 

Remarks : 

File: LOC l_CSG Checked: Date: Ol-Few4 
/ 
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6.0 CEMENTING REPORT - ABANDONMENT #l PLUG LOCH ARD-1 ( 

Date : 28/10/93 

Cementer : HALLIBUR~N 
Report No. : 12 Plug Type : ABANDONMENT#1 

TotalStages : 01 
Supervisor : D.WINN Cemented Interval : 825 - 1030 m. 

WAGENUMBER : OOld 001 

Mixing Method : RCM Diilacement 
Density FlUid : SEAWATER Top Plug :No 
Measured By : DENSOMETER FluidDensity : 1.03 S.G. BottomPlug : No 
Start Mix Cement : 1792 hrs Fluid Vdume : 47bbls Bump plug :NO 
Start Slurry Dii. : 17:37 hrs Diiplac’t Avg. Rate : 6.5 bjm 

Start Fluid Disp. : hrs Displac’tMaxAate : bpm Retunes :YES 
End Pumping : 17:47 hrs Total Mud 
End Pumping Date : 28/10/93 

. . Obbl 

TYPC : Kc1 PHPA POLY. Gels (10 set) : 4 Circ.RiWtO 
Density : 1.10 S.G. Gels (10 mia) : 9 Cementing : 0.50 hrs 
Viity : 48 s/st Mud Circ. Rate : 10 gpm 
PWYP :14 I22 Mud Circ. Press : 600psi 

CBL Run :NO 
CEI’ Run :NO 
Bond Quality : 
Hours Prior to Log : 

BHT Run : No 

Topof Cement : 825 m. 

Top of Cement 
Determined by : TAGGED 

Casing Pressure Test : psi 

Pressure Held 
For : min 

Shoetrack 
Cement : N/A 

File: LOCI-PLG Checked: Date: 01.Feb94 
/ 
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6.1 CEMENTING REPORT - ABANDONMENT #l PLUG LOCH ARD-1 

IStage Number I 001 1 

(s1luly Description 1 NEAT I 
Amount (sacks) 

Volume 0.W 

336 

69 

I Yield (f&x) 1 1.15 I 

Thickening Time (hrs) 

Temp. (‘Cl 

I Free Water (%) 1 I 
Temp. (“C) 

Fluid Loss (cc) 

I Temp. (“Cl 1 I 

Time (h=) 
Temp (‘Cl 

[Camp. Strength 2 (psi) 1 

Time 

Temp 

BHST 

BHCI’ 

Additives 

(W 
(‘Cl 

(“C) 

(“C) 

46 

File: LOC l_SLR Checked: Date: 03~Rb-94 . 1 
I 
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Petrdeum FINAL DRILLING REPORT 

6.0 CEMENTING REPORT - ABANDONMENT #2 PLUG LOCH ARD-1 

Date : 29/1op3 Report No. : 13 Plug Type : ABANDoNMENT#2 

Cementer : HALLlBUR~N Total&ages : 01 
Supervisor : D.WINN Cemented Interval : 130 - 200 m. 

I STAGENUMBER : OOlof 001 

Mixing Method : RCM Displacement 
Density Fluid : SEAWATER Top Plug :NO 

Measured By : DENSOMETER FluidDensity : 1.10 S.G. Bottom Plug : No 
Start Mix Cement : 08% hrs Fluid Vdume : 6bbls Bump Plug :NO 
start Slurry Dip. : 08:07 hrs Displac’t Avg. Rate : 6bpm 
Start Fluid Dip. : hrs Diilac’tlbLRate : mbpm Returns :YES 
End Pumping : 08:20 hrs Total Mud 
End Pumping Date : 29/10/93 : Obbl 

TYpc 
Density 
Viiity 
PWYP 

: KCI PHPA FOLY. Gels (10 set) :4 . Cim Prior to 
: 1.10 S.G. Gels (10 min) : 9 Cementing : 0.10 hrs 

: 48 s/clt Mud Circ. Rate : 1ogpm 
:14 122 Mud Circ. Press : 2OOpsi 

I CBL Run :NO Topof Cement : 130 m. Casing Pressure Test : psi 
CET Run :NO 
Bond Quality : 

Top of Cement Pressure Held 
Determined by : TAGGED For : 

Hours Prior to Log : 
BHT Run :NO 

Shoetrack 
Cement : N/A 

min 

File: LOCl-PLG Date: 03-Feb94 
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lbtrdeum FINAL DRILLING REPORT 

I ~~ 6.1 CEMENTING REPORT - ABANDONMENT #2 PLUG LOCH ARD-1 1 

I- S eNumber I 001 

lSlurry Number 1 001 

pti Type I TAILSLURRY 

pw class I CLASS G 

lsluny Description 1 NEAT 

I ~ Amount (sacks) 1 223 

I Volume (bbl) 1 46 

IYield 

(Thickening Time (hrs) I 

I Temp. (‘Cl 1 

FreeWater (%) 

Temp. (‘Cl 

FluidLoss (cc) 

Temp. (‘Cl 

IWater Used (gal/sack) I 5 

I Water Source I SEAWATER 

IC0mp.Strcngt.h (Psi) 1 

1 Temp 

IComp. Strength 2 (Psi) I 

BHST (“Cl 

BHCI’ (‘C) 

Additives 

File: LOCI-SLR Checked: Date: Ol-Feb-94 
, 
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FINAL DRILLING REPORT 
7.0 WEATHER DATA LOCH ARD-1 

Ihtt Ihy whd wbbd Tcmp vldbluty Watbtr Sbtt swdl swdl sudl wmt WWt wmt Ht8vt Pitch Roll Bar 
Vd Dlr WJ Htlgbt Per Dir Htlgbt Pn Dir P-m 

(Knots) W8S.l (NW m  occ) m  O-1 m  (dce, WitI W W  
17/1ot93 1 18 340 18 I5 FmE 2 12 240 0.5 3 340 0.8 0.8 1011 
lWlOt93 2 40 240 16 1s STORMS 4 12 240 3 4 240 3 2 1003 
19/10/93 3 38 2so 18 1s OVERCAST 5 12 2so 3 4 2so 1.4 1.2 1011 
2O/lOt93 4 16 1s OVERCAST 4 12 2so 3 4 250 1 1 1018 
21/1Ot93 S 6 200 16 IS FlNJi 3 12 240 1 3 22S 0.8 0.6 0.5 16 
22110193 6 14 so 17 15 FlNE 3.2 12 240 0.5 3 so 0.8 0.5 0.4 1023 
23/10/93 7 42 40 18 1s OVERCAST 4 12 240 1.5 4 40 1 0.8 0.s 1020 
24/10/93 8 3s 390 20 10 FlNE 3,s 12 240 2 4 360 1.4 0.9 0.9 1OM 
25/10/93 9 5s 230 14 10 RAIN/WINDY 3.5 I2 240 4 4 230 1.8 1 2 1011 
26/1Ot93 10 40 2so 17 10 RAIN/WINDY 4 12 240 3.5 4 250 1.8 1 1.5 1019 
27t1ot93 11 4s 10 17 10 CLOUDY/WINDY 2.7 I2 250 3 4 10 1 0.6 0.3 1017 
28) lot93 12 40 10 18 10 CLOUDY 3 12 250 3 4 10 1.4 0.8 0.4 1010 
29t lOt93 13 40 10 18 10 CLOUDY 3 12 2so 3 4 10 1.4 0.8 0.4 1010 
3ot lOt93 14 40 10 18 10 CLOUDY 3 12 230 3 4 10 1.4 0.8 0.4 1010 
31t1ot93 1s 40 10 18 10 CLOUDY 3 12 250 3 4 10 1.4 0.8 0.4 1010 
Oltllt93 I 16 I 20 I 24s I 12 I 10 I UOUDY I 2 I 12 I 245 I 2 I 4 I 245 I 1 I 0.6 I 0.4 I 1010 I 

File: LOClJTR Date: 04-Jan-94 
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7.1 MOORING DIAGRAM LOCH AR04 

4 
.’ 

t 
.’ 

.’ 
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.’ 
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EARING 020’ 
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LOCH ARD-1 BASIC WELL COMPLETION REPORT 3 

3.2 

Recovered 

60 

Lost 

0 

SAMPLES, SIDEWALL CORES, CONVENTIONAL CORES 

Cuttings 

Collection Interval 

393-1397 

Treatment 

Cuttings Samples - 2 sets of unwashed 
- 5 sets of washed and 

Cuttings Lithological Description - Appendix 1 

Sidewall Cores 

CST: 

Interval 

402.51329 

MSCT: 

Shot 

60 

No MSCT’s were cut in Loch Ard-1. 

CST Lithological Descriptions - Appendix 2 

Conventional Cores: 

No conventional cores were cut in Loch Ard- 1. 

Micropalaeontology 

Micropalaeontology analysis was not performed for Loch Ard-1. 

Palynology 

Collection Interval 

402.51359 m 

Range Charts - Appendix 3 

Sample Type 

Sidewall cores & Ditch cuttings 

air dried 

70354-l. WCR 
AUGUST 1994 



LOCH ARD-1 BASIC WELL COMPLETION REPORT 4 

3.4 Geochem 

Geochem Vitrinite data and extract data generated from the following intervals at 
the time of compilation of this report: 

Depth Sample Type 

548.5-1326 m Sidewall Cores 

Basic Geochem Data - Appendix 4 

70354-l. WCR 
AUGUST 1994 





LOCH ARD-1 BASIC WELL COMPLETION REPORT 5 

4 LOGGING AND SURVEYS 

4.1 Mudlogging 

Mudlogging was provided by Baker Hughes Inteq. Interval: loo-1397 m 

Final Well Report - Appendix 5 
(includes Mudlog/Formation Evaluation Log) 

4.2 Measurement While Drilling 

Measurement by drilling (MWD) was provided by Eastman Teleco Measurement 
While Drilling Services. Interval: 393-1397 m 

End of Well Report - Appendix 6 
(includes MWD Log) 

4.3 Wireline Logs 

Suite Run Log Type 
No. No. 

Interval Date 

1 1 DLL-MSFL-AS-GR-SP-CAL-AMS 

1 1 FMS-GR-GPIT-AMS 

1 1 CST-GR(30 shots) 

2 1 DLL-MSFL-SDT-GR-SP-CAL-AMS 

2 1 LDL-CNL-FMS-GR-CAL-AMS 

2 1 Zero offset VSP 

2 1 CST-GR (30 shots) 

4.4 Processed Logs 

No Processed Logs were run for Loch Ard-1 . 

942- 100 24/ 1 O/93 
(GR to seafloor, 175) 

942-383 24110193 

927-402.5 24/ 10193 

1395-929 27/10/93 

1395-929 28/10/93 

1380-480 28/10/93 

1329-954 28/10/93 

70354-l. WCR 
AUGUST 1994 



LOCH ARD-1 BASIC WELL COMPLETION REPORT 6 

4.5 Velocity Surveys 

The Well Seismic Processing report has been forwarded previously for Loch Ard-1. 

4.6 Rig Location Survey 

Survey was conducted By Racal Survey Australia Limited 

Rig Positioning Report - Appendix 7 

70354-l. WCR 
AUGUST 1994 





LOCH ARD-1 BASIC WELL COMPLETION REPORT 7 

5 

5.1 

5.2 

5.3 

FORMATION TESTING 

RFT 

No RFT runs were performed in Loch Ard-1. 

DST 

No DST runs were performed in Loch Ard-1. 

Production Tests 

No Production Tests were performed in Loch Ard-1. 

70354-l .WCR 
AUGUST 1994 
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7 
6 APPENDICES 

6.1 APPENDIX 1 Cutting Lithological Descriptions 
6.2 APPENDIX 2 CST Lithological Descriptions 
6.3 APPENDIX 3 Palynology 
6.4 APPENDIX 4 Geochem Basic Data 
6.5 APPENDIX 5 Mudloggers Final Well Report 
6.6 APPENDIX 6 MWD End of Well Report 
6.7 APPENDIX 7 Rig Positioning Report 

PETROLEUM DIVISION 
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/ 6.1 APPENDIX 1 Cuttings lithological descriptions 



CUlTINGS DESCRIPTION SHEET 

Well: LOCH ARD-1 
Permit: WC/P 31 
Geologist(s): CMenhennitt 

Page: 1 

Depth 
(mRT) 

20” Casing shoe set at 383 mRT. LOT @ 3% mRT = 1.44 SG MWE 
Sample interval 5m 

395 r SANDSTONE: white to very light grey, clear to translucent grains, trace 
iron stained grains, friable with abundant loose grains, fine to coarse 
grained, predominantly fine to medium grained, angular to sub angular, 
occasionally rounded, low sphericity, moderately to well sorted quartz, 
trace moderately weak quartz overgrowth cementation, trace moderately 
strong microcrystalline pyrite cement, rare very light grey argillaceous 
matrix, rare glauconite, rare limonitic grains, very rare mineral 
(?tourmaline) grains, rare pyritised wood fragments, good inferred 
porosity. No shows. 

SANDSTONE: generally as above, occasional very coarse grains. 

SANDSTONE: white to very light grey, clear to translucent grains, trace 
iron stained grains, friable with abundant loose grains, fine to very coarse 
grained, predominantly fine to medium grained, angular to sub angular, 
occasionally rounded, low sphericity, moderately sorted quartz, trace 
moderately weak quartz overgrowth cementation, trace moderately strong 
microcrystalline pyrite cement, rare very light grey argillaceous matrix, 
rare pyritised wood fragments, good inferred porosity. No shows. 

CLAYSTONE: medium grey to medium dark grey , soft, moderately 
firm in part, rare quartz silt, rare very fine grained quartz, trace finely 
disseminated carbonaceous matter, non calcareous. 

SANDSTONE: white to very light grey, clear to translucent grains, trace 
iron stained grains, friable with abundant loose grains, fine to very coarse 
grained, predominantly fine to medium grained, angular to sub angular, 
occasionally rounded, low sphericity , moderately sorted quartz, trace 
moderately weak quartz overgrowth cementation, trace moderately strong 
microcrystalline pyrite cement, rare very light grey argillaceous matrix, 
good inferred porosity. No shows. 

SANDSTONE: as above. 

CLAYSTONE: medium grey to medium dark grey, predominantly soft, 
hard in part, blocky where hard, rare quartz silt, rare very fine grained 
quartz, trace finely disseminated carbonaceous matter, non calcareous. 

400 100 r 

405 95 

5 tr 

410 100 

415 70 

30 tr 
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420 80 - - tr CLAYSTONE: as above. 

20 - - - SANDSTONE: generally as above, predominantly coarse to very coarse 
grained. 

425 90 - - c CLAYSTONE: as above, becoming medium dark grey to dark grey. 

10 - - - SANDSTONE: as above. 

430 90 - - c CLAYSTONE: medium grey to medium dark grey, predominantly soft, 
hard in part, blocky where hard, rare quartz silt, rare very fine grained 
quartz, rare finely disseminated carbonaceous matter, non calcareous. 

10 - - - SANDSTONE: white to very light grey, clear to translucent grains, trace 
iron stained grains, friable with abundant loose grains, fine to very coarse 
grained, predominantly fine to medium grained, angular to sub angular, 
occasionally rounded, low sphericity, moderately sorted quartz, trace 
moderately weak quartz overgrowth cementation, trace moderately strong 
microcrystalline pyrite cement, rare very light grey argillaceous matrix, 
good inferred porosity. No shows. 

435 80 - - c CLAYSTONE: generally as above, trace pyrite. 

20 - - - SANDSTONE: as above. 

440 90 - - c CLAYSTONE: generally as above, rare pyrite, rare pyritised wood 
fragments. 

10 - - - SANDSTONE: as above. 

445 90 - - c CLAYSTONE: as above. 

10 - - - SANDSTONE: as above 

450 loo - - ab CLAYSTONE: medium dark grey to dark grey, soft, trace quartz silt, 
trace very fine to fine grained quartz, abundant carbonaceous flecks, trace 
coaly fragments, non calcareous. 

455 loo - - ab CLAYSTONE: as above. 

460 90 - - ab CLAYSTONE: as above. 

10 - - - SANDSTONE: as above 
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Depth 
(mRT) 

465 70 

30 

SANDSTONE; very light grey to light greenish grey, friable with 
abundant loose grains, predominantly fine to medium grained, occasional 
coarse and very coarse grains, sub angular to sub rounded, occasionally 
angular, low to moderate spheric@, well sorted quartz, trace moderately 
strong quartz overgrowth cementation, trace light greenish grey 
argillaceous matrix, trace glauconite, trace coaly fragments, good inferred 
porosity. No shows. 

CLAYSTONE: as above. ab 

&'O 70 

30 

SANDSTONE: as above. 

C CLAYSTONE: as above. 

475 tr C CLAYSTONE: medium dark grey to dark grey, soft, trace quartz silt, 
trace very fine to fine grained quartz, abundant carbonaceous flecks, trace 
coaly fragments, trace glauconite, non calcareous. 

480 100 tr C CLAYSTONE: as above. 

485 100 tr C CLAYSTONE: as above. 

100 tr ab CLAYSTONE: generally as above, trace carbonaceous laminae. 490 

495 100 tr ab CLAYSTONE: as above. 

500 100 tr ab CLAYSTONE: as above. 

505 90 

10 

tr ab CLAYSTONE: as above. 

tr SANDSTONE: very light grey to light greenish grey, friable with 
abundant loose grains, fine to very coarse grained, predominantly medium 
to coarse grained, sub angular to sub rounded, occasionally angular, low 
to moderate sphericity, moderately to well sorted quartz, trace moderately 
strong quartz overgrowth cementation, trace light greenish grey 
argillaceous matrix, trace crystalline and microcrystalline pyrite, trace 
coaly fragments, good inferred porosity. No shows. 

ab 

tr 

510 80 

20 

CLAYSTONE: as above. 

SANDSTONE: as above. 

tr 

515 90 

10 

ab CLAYSTONE: as above. 

tr SANDSTONE: as above. 

tr 

520 100 tr C CLAYSTONE: medium dark grey to dark grey, soft, trace quartz silt, 
trace very fine to fine grained quartz, common carbonaceous flecks, trace 
coaly fragments, trace glauconite, non calcareous. 

525 100 tr C CLAYSTONE: as above. 

530 100 tr C CLAYSTONE: as above. 
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535 loo - tr c CLAYSTONE; as above. 

540 90 - tr tr SANDSTONE: very light grey to light greenish grey, clear to translucent 
grains, friable with abundant loose grains, fine to coarse grained, 
predominantly fine to medium grained, sub rounded to rounded, moderate 
to high sphericity, well sorted quartz, trace moderately weak quartz 
overgrowth cementation, trace patchy moderately strong dolomite cement, 
rare light greenish grey argillaceous matrix, trace to rare glauconite, trace 
microcrystalline pyrite, trace carbonaceous fragments, excellent inferred 
porosity. No shows. 

10 - tr c CLAYSTONE: as above. 

545 70 - tr c CLAYSTONE; medium dark grey to dark grey , soft, trace quartz silt, 
trace very fine to fine grained quartz, common carbonaceous flecks, trace 
coaly fragments, trace glauconite, non calcareous. 

30 - tr tr SANDSTONE; very light grey to light greenish grey, clear to translucent 
grains, friable with abundant loose grains, fine to very coarse grained, 
predominantly medium to coarse grained, sub angular to sub rounded, 
moderate sphericity, moderately sorted quartz, trace moderately weak 
quartz overgrowth cementation, trace patchy moderately strong dolomite 
cement, rare light greenish grey argillaceous matrix, trace to rare 
glauconite, trace microcrystalline pyrite, trace carbonaceous fragments, 
excellent inferred porosity. No shows. 

550 70 - tr tr SANDSTONE: very light grey to light greenish grey, clear to translucent 
grains, friable with abundant loose grains, fine to medium grained, sub 
rounded to rounded, moderate to high sphericity , well sorted quartz, trace 
moderately weak quartz overgrowth cementation, rare light greenish grey 
argillaceous matrix, trace to rare glauconite, trace microcrystalline pyrite, 
trace carbonaceous fragments, excellent inferred porosity. No shows. 

30 - tr c CLAYSTONE: as above. 

555 70 - tr c CLAYSTONE: generally as above, trace pyritised wood fragments. 

30 - tr tr SANDSTONE: as above. 

560 loo - tr c CLAYSTONE; medium dark grey, soft, trace quartz silt, trace very fine 
to fine grained quartz, common carbonaceous flecks, trace coaly 
fragments, trace glauconite, trace pyritised wood, non calcareous. 

565 90 - tr c CLAYSTONE: as above. 

10 - tr tr SANDSTONE: as above. 

570 90 - tr c CLAYSTONE: as above. 

10 - tr tr SANDSTONE: as above. 



CUl-l-INGS DESCRIPTION SHEET 

Well: LOCH ARD-1 
Permit: VIC/P 31 
Geologist(s): C.Menhennitt 

Page: 5 

C 

tr 

CLAYSTONE; as above. 

SANDSTONE: as above. 

C 

t.r 

CLAYSTONE: as above. 

SANDSTONE: as above. 

SANDSTONE: white to very light grey, clear to translucent grains, 
medium to coarse grained, predominantly medium grained, sub angular to 
sub rounded, moderate to high sphericity, well sorted quartz, trace quartz 
overgrowth cementation, trace greenish grey argillaceous matrix (Mostly 
washed away), trace greyish black lithic grains, trace coaly fragments, 
excellent inferred porosity. No shows. 

SANDSTONE: generally as above, occasional very coarse grains. 

SANDSTONE: as above. 

tr SANDSTONE: white to very light grey, clear to translucent grains, fine 
to medium grained, sub angular to sub rounded, moderate to high 
sphericity, well sorted quartz, trace quartz overgrowth cementation, trace 
greenish grey argillaceous matrix (Mostly washed away), trace greyish 
black lithic grains, trace coaly fragments, excellent inferred porosity. No 
shows. 

tr SANDSTONE: as above. 

tr SANDSTONE: generally as above, trace coarse to very coarse grains. 

SANDSTONE: as above. 

SANDSTONE: as above. 

SANDSTONE: as above. 

SANDSTONE: generally as above, trace coarse to very coarse grains. 

SANDSTONE: generally as above, trace coarse to very coarse grains. 

tr 

tr 

tr 

SANDSTONE: generally as above, trace coarse to very coarse grains. 

SANDSTONE: generally as above, trace coarse to very coarse grains. 

SANDSTONE: white to very light grey, clear to translucent grains, fine 
to medium grained, trace coarse to very coarse grains, sub angular to sub 
rounded, rounded in part, moderate to high sphericity , well sorted quartz, 
trace quartz overgrowth cementation, trace greenish grey argillaceous 
matrix (Mostly washed away), trace greyish black lithic grains, trace 
coaly fragments, excellent inferred porosity. No shows. 

Depth 
(mRT) 

575 80 

20 

tr 

tr 

580 80 

20 

tr 

tr 

585 

590 

595 

600 

605 

610 

620 

625 

630 

635 

640 

645 

650 

I-- 
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655 100 - - tr SANDSTONE: white to very light grey, predominantly clear to 
translucent grains, trace light brown to light yellowish orange granules, 
fine to medium grained, trace coarse to very coarse grains, trace 
granules, sub angular to sub rounded, rounded in part, moderate to high 
sphericity, well sorted quartz, trace quartz overgrowth cementation, trace 
greenish grey argillaceous matrix (Mostly washed away), trace greyish 
black lithic grains, trace coaly fragments, excellent inferred porosity. No 
shows. 

660 60 - - tr SANDSTONE: white to very light grey, predominantly clear to 
translucent grains, trace light brown to light yellowish orange granules, 
fine to medium grained, trace coarse to very coarse grains, trace 
granules, sub angular to sub rounded, rounded in part, moderate to high 
spheric@, well sorted quartz, trace quartz overgrowth cementation, trace 
greenish grey argillaceous matrix (Mostly washed away), trace greyish 
black lithic grains, trace coaly fragments, excellent inferred porosity. No 
shows. 

40 - c tr GLAUCONITIC CLAYSTONE: dark greenish grey to medium dark 
grey, soft, common glauconite, trace very fine grained quartz, trace 
carbonaceous flecks, non calcareous. 

665 50 - - tr SANDSTONE: as above. 

50 - c tr GLAUCONITIC CLAYSTONE: as above. 

670 100 - - tr SANDSTONE: white to very light grey, predominantly clear to 
translucent grains, fine to coarse grained, predominantly medium to 
coarse grains, sub angular to sub rounded, rounded in part, moderate to 
high sphericity, well sorted quartz, trace quartz overgrowth cementation, 
trace greenish grey argillaceous matrix (Mostly washed away), trace 
greyish black lithic grains, trace coaly fragments, excellent inferred 
porosity. No shows. 

675 100 - - tr SANDSTONE: generally as above, trace very coarse grains. 

680 100 - - tr SANDSTONE: generally as above, trace very coarse grams. 

685 100 - - tr SANDSTONE: generally as above, trace very coarse grains. 

690 lOO- - tr SANDSTONE: generally as above, trace very coarse grains. 

695 100 - - tr SANDSTONE; generally as above, trace very coarse grains. 

700 loo- - tr SANDSTONE: generally as above, trace very coarse grains. 

705 100 - - tr SANDSTONE: generally as above, trace very coarse grains. 
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Depth 
(mRT) 

100 t.r SANDSTONE: white to very light grey, predominantly clear to 
translucent grams, fine to coarse grained, minor granules, predominantly 
medium to coarse grains, sub angular to sub rounded, rounded in part, 
moderate to high spheric@, well sorted quartz, trace quartz overgrowth 
cementation, trace greenish grey argillaceous matrix (Mostly washed 
away), trace greyish black lithic grains, trace coaly fragments, excellent 
inferred porosity. No shows. 

710 

tr 715 100 SANDSTONE; white to very light grey, predominantly clear to 
translucent grains, trace light brown to light yellowish orange granules, 
fine to medium grained, trace coarse to very coarse grains, trace 
granules, sub angular to sub rounded, rounded in part, moderate to high 
sphericity, well sorted quartz, trace quartz overgrowth cementation, trace 
greenish grey argillaceous matrix (Mostly washed away), trace greyish 
black lithic grains, trace coaly fragments, excellent inferred porosity. No 
shows. 

720 100 tr SANDSTONE: white to very light grey, predominantly clear to 
translucent grains, fine to coarse grained, predominantly medium to 
coarse grains, sub angular to sub rounded, rounded in part, moderate to 
high sphericity, well sorted quartz, trace quartz overgrowth cementation, 
trace greenish grey argillaceous matrix (Mostly washed away), trace 
greyish black lithic grains, trace coaly fragments, excellent inferred 
porosity. No shows. 

725 100 tr SANDSTONE: as above. 

730 100 tr SANDSTONE: generally as above, trace very coarse grains. 

tr SANDSTONE: as above. 100 

100 

35 

740 tr SANDSTONE: as above. 

745 100 tr SANDSTONE: as above. 

750 100 tr SANDSTONE: as above. 

755 100 tr SANDSTONE: white to very light grey, predominantly clear to 
translucent grains, fine to coarse grained, predominantly medium grains, 
sub angular to sub rounded, rounded in part, moderate to high sphericity, 
well sorted quartz, trace quartz overgrowth cementation, trace greenish 
grey argillaceous matrix (Mostly washed away), trace greyish black lithic 
grains, trace coaly fragments, excellent inferred porosity. No shows. 

760 100 tr SANDSTONE: as above. 

CLAYSTONE: medium dark grey to brownish grey, soft, trace quartz 
silt, trace finely disseminated carbonaceous material, trace pyrite, trace 
glauconite, non calcareous. 

765 60 

40 

tr tr 

tr SANDSTONE: as above. 
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770 60 - tr tr CLAYSTONE: as above. 

40 - - tr SANDSTONE: as above. 

775 70 - tr tr CLAYSTONE; as above. 

30 - - tr SANDSTONE; as above. 

780 60 - tr tr SANDSTONE; white to very light grey, predominantly clear to 
translucent grains, fine to coarse grained, predominantly medium grains, 
sub angular to sub rounded, rounded in part, moderate to high sphericity , 
well sorted quartz, trace quartz overgrowth cementation, trace greenish 
grey argillaceous matrix (Mostly washed away), trace greyish black lithic 
grams, trace coaly fragments, excellent inferred porosity. No shows. 

40 - - tr CLAYSTONE: medium dark grey to brownish grey, soft, trace quartz 
silt, trace finely disseminated carbonaceous material, trace pyrite, trace 
glauconite, non calcareous. 

785 70 - tr tr CLAYSTONE: as above. 

30 - - tr SANDSTONE; as above. 

790 80 - - tr SANDSTONE: as above. 

20 - tr tr CLAYSTONE: as above. 

795 80 - - t.r SANDSTONE; as above. 

20 - tr tr CLAYSTONE: as above. 

800 100 - - tr SANDSTONE: white to very light grey, predominantly clear to 
translucent grains, fine to coarse grained, predominantly fine to medium 
grains, sub angular to sub rounded, rounded in part, moderate to high 
sphericity, well sorted quartz, trace quartz overgrowth cementation, trace 
greenish grey argillaceous matrix (Mostly washed away), trace greyish 
black lithic grains, trace coaly fragments, excellent inferred porosity. No 
shows. 

805 100 - - tr SANDSTONE: as above. 

810 100 - - tr SANDSTONE: as above. 

815 100 - - tr SANDSTONE: as above. 

820 60 - tr tr CLAYSTONE: medium dark grey to brownish grey, soft, trace quartz 
silt, trace finely disseminated carbonaceous material, trace pyrite, trace 
glauconite, non calcareous. 

40 - - tr SANDSTONE: as above. 
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CLAYSTONE: as above. 

SANDSTONE: as above. 

CLAYSTONE; as above. 

SANDSTONE; as above. 

SANDSTONE: white to very light grey, predominantly clear to 
translucent grains, fine to coarse grained, predominantly fine to medium 
grains, sub angular to sub rounded, rounded in part, angular in part, 
moderate to high sphericity, well sorted quartz, trace quartz overgrowth 
cementation, trace weak calcite cement, trace greenish grey argillaceous 
matrix (Mostly washed away), trace greyish black lithic grains, trace 
coaly fragments, excellent inferred porosity. No shows. 

CLAYSTONE: medium dark grey to brownish grey, soft, trace quartz 
silt, trace finely disseminated carbonaceous material, trace pyrite, trace 
glauconite, non calcareous. 

CLAYSTONE: as above. 

SANDSTONE: as above. 

CLAYSTONE: as above. 

SANDSTONE: as above. 

CLAYSTONE; as above. 

SANDSTONE: as above. 

CLAYSTONE: as above. 

SANDSTONE: white to very light grey, predominantly clear to 
translucent grains, very fine to coarse grained, predominantly very fine to 
fine grains, sub angular to sub rounded, rounded in part, angular in part, 
moderate to high sphericity, well sorted quartz, trace quartz overgrowth 
cementation, common moderately weak calcite cement, trace greenish 
grey argillaceous matrix (Mostly washed away), trace greyish black lithic 
grains, trace coaly fragments, fair to good inferred porosity. No shows. 

CLAYSTONE: as above. 

SANDSTONE: as above. 

Depth 
(mRT) 

825 70 

30 

tr tr 

tr 

tr 830 80 

20 

tr 

tr 

835 60 

40 

tr 

C tr 

840 60 

40 

tr C 

tr 

845 60 

40 

tr C 

tr 

850 50 

50 

tr C 

tr 

855 80 

20 

tr C 

tr 

860 80 

20 

tr C 

t.r 
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CLAYSTONE: as above. 

SANDSTONE: white to very light grey, predominantly clear to 
translucent grains, very fine to coarse grained, predominantly very fine to 
fine grams, sub angular to sub rounded, rounded in part, angular in part, 
moderate to high spheric@, well sorted quartz, trace quartz overgrowth 
cementation, trace weak calcite cement, trace greenish grey argillaceous 
matrix (Mostly washed away), trace greyish black lithic grains, trace 
coaly fragments, fair to good inferred porosity. No shows. 

SANDSTONE: white to very light grey, predominantly clear to 
translucent grains, very fine to coarse grained, predominantly very fine to 
fine grains, sub angular to sub rounded, rounded in part, angular in part, 
moderate to high sphericity, well sorted quartz, trace quartz overgrowth 
cementation, trace weak calcite cement, trace greenish grey argillaceous 
matrix (Mostly washed away), trace greyish black lithic grains, trace 
coaly fragments, fair to good inferred porosity. No shows. 

CLAYSTONE: medium dark grey to brownish grey, soft, trace quartz 
silt, trace finely disseminated carbonaceous material, trace pyrite, trace 
glauconite, non calcareous. 

SANDSTONE: as above. 

CLAYSTONE: as above. 

SANDSTONE: as above. 

CLAYSTONE: as above. 

SANDSTONE: white to very light grey, clear to translucent grains, very 
fine to fine grained, grading to siltstone in part, sub angular to sub 
rounded, rounded in part, high sphericity, well sorted quartz, common 
moderately strong calcite cement, trace moderately strong microcrystalline 
pyrite cement, trace light grey argillaceous matrix, trace greyish black 
lithic grains, trace coaly fragments, trace mica, poor visual porosity. No 
shows. 

CLAYSTONE: grading to siltstone in part, medium light grey to 
brownish grey, predominantly soft, becoming moderately firm where 
silty, trace glauconite, trace carbonaceous flecks and fragments, non 
calcarmus. 

SANDSTONE: as above. 

CLAYSTONE: as above. 

SANDSTONE: as above. 

CLAYSTONE: as above. 

Depth 
(mRT) 

865 50 

50 

tr C 

tr 

870 70 

30 

tr 

tr tr 

875 60 

40 

tr 

tr tr 

880 50 

50 

tr 

tr tr 

885 60 

40 

tr 

tr tr 

890 80 

20 

tr 

tr tr 

895 80 tr 

tr tr 
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SANDSTONE; as above. 

CLAYSTONE: as above. 

SANDSTONE; as above. 

CLAYSTONE; as above. 

SANDSTONE; white to very light grey, clear to translucent grains, very 
fine to fine grained, grading to siltstone in part, sub angular to sub 
rounded, rounded in part, high sphericity, well sorted quartz, common 
moderately strong calcite cement, trace moderately strong microcrystalline 
pyrite cement, trace light grey argillaceous matrix, trace greyish black 
lithic grains, trace coaly fragments, trace mica, poor visual porosity. No 
shows. 

CLAYSTONE: grading to siltstone in part, light grey to light brownish 
grey, predominantly soft, becoming moderately firm where silty, trace 
glauconite, trace carbonaceous flecks and coal fragments, non calcareous. 

CLAYSTONE: as above. 

SANDSTONE: as above. 

CLAYSTONE: as above. 

SANDSTONE: as above. 

CLAYSTONE: as above. 

SANDSTONE: as above. 

CLAYSTONE: as above. 

SANDSTONE: as above. 

CLAYSTONE: as above. 

SANDSTONE: as above. 

CLAYSTONE: as above. 

SANDSTONE: as above. 

Depth 
(mRT) 

900 

905 tr 

tr tr 

910 

40 

tr 

tr tr 

70 

30 

915 tr tr 

tr 

920 80 

20 

tr tr 

tr 

925 70 

30 

tr ti 

tr 

50 

50 

930 tr tr 

tr 

tr 

tr 

935 60 

40 

tr 

940 60 

40 

tr tr 

tr 
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12-l/4” HOLE WAS DRILLED TO 942.0 mRT. g-5/8” CASING SHOE WAS SET @ 929.7 mRT. 
LOT WAS PERFORMED @ 945.5 mRT= 1.87 SG MWE(no leak off). SAMPLE lNTERVAL=3M. 

945 90 - - tr CLAYSTONE: light grey, light brownish grey and light greenish grey in 
part, dominantly soft, rarely firm to moderately hard in part, dominantly 
massive, non calcareous, slightly silty, trace micromica, trace to common 
carbonaceous flecks, laminae and coaly material (partially replaced by 
pyrite), rare lithics and very fine quartz sand grains. 

10 - tr tr SANDSTONE: very light grey, clear to translucent grains, friable with 
common loose grains, moderately hard in part, very fine to fine grained, 
medium grained in part, sub angular to sub rounded, rounded in part, 
high sphericity, well sorted quartz, trace light grey argillaceous matrix, 
trace moderately strong calcite and occasionally dolomite cement, trace 
moderately strong microcrystalline pyrite cement, trace greyish black and 
light green lithic grains, trace coaly fragments, trace mica, nil to trace 
glauconite, poor visual porosity. No shows. 

NOTE: Sample is heavily contaminated with cement. 

948 90 - - tr CLAYSTONE: as above. 

10 - tr tr SANDSTONE: as above. 

951 90 - - tr CLAYSTONE: as above. 

10 - tr tr SANDSTONE: as above, nil to trace coarse grained in part. 

954 95 - - tr CLAYSTONE: as above. 

5 - tr tr SANDSTONE: as above, dominantly very fine, occasionally fine to 
medium grained. 

957 loo - - tr CLAYSTONE: as above. 

tr - trtr SANDSTONE: as above. 

960 loo - - tr CLAYSTONE: as above. 

tr - tr tr SANDSTONE: as above. 

963 100 - - tr CLAYSTONE: generally as above, trace to occasionally common silt to 
very fine quartz sand grams. 

966 100 - - tr CLAYSTONE; as above. 

969 100 - - tr CLAYSTONE: as above. 

972 loo - - tr CLAYSTONE: as above. 

975 loo - - tr CLAYSTONE: as above. 



I 
Oepth 
WIT) 

978 

981 

984 

987 

990 

993 

996 

999 
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tr CLAYSTONE: as above. 

tr CLAYSTONE; generally as above, light grey to very light greenish 
grey, light brownish grey in part, soft, very rarely firm in part, massive, 
non calcareous, trace micromica, trace to rarely common carbonaceous 
flecks, laminae and coaly fragments, trace silt and very fine quartz sand 
grains, very rarely grading to very fine Argillaceous Sandstone in part, 
rare lithics, nil to trace hard, medium brown dolomite bands in part. 

95 

5 

tr 

tr 

CLAYSTONE: as above. 

tr SANDSTONE: generally as above, clear to very light grey, friable with 
common loose grains to occasionally moderately hard in part, very fine to 
fine grained, rarely medium grained in part, subangular to dominantly 
subrounded, moderately well sorted clear quartz, trace to common light 
grey, dispersive argillaceous matrix, trace moderately weak to 
occasionally moderately strong calcareous cement(including dolomite), nil 
to trace, moderately strong pyrite cement, rare lithics, trace glauconite, 
noor to rarely fair visual/inferred porosity. No shows. 

95 

5 

tr 

tr 

CLAYSTONE: as above. 

tr SANDSTONE: as above. 

CLAYSTONE; as above, dominantly light greenish grey. 95 

5 

tr 

tr tr SANDSTONE: as above, trace dull orange brown mineral fluorescence. 

tr 

tr 

tr 

95 

5 

CLAYSTONE: as above. 

SANDSTONE: as above. 

tr 

tr 

95 

5 

CLAYSTONE: as above. 

tr SANDSTONE: as above. 

95 

5 

tr CLAYSTONE: as above, light greenish grey to light brownish grey. 

SANDSTONE: light grey to light greenish grey, speckled, friable to 
rarely moderately hard, fine to dominantly medium grained, occasionally 
coarse in part, subangular to subrounded, moderately sorted clear quartz 
and light green, grey and brown lithics, trace white kaolinitic and light 
grey argillaceous matrix, trace to common moderately weak calcareous 
(dominantly calcite) cement, rare mica and pyrite nodules, poor visual 
norositv. No shows. 

tr CLAYSTONE: generally as above, dominantly light brownish grey. 

SANDSTONE: as above. 
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1005 100 - - tr CLAYSTONE; generally as above, light to medium brown to brownish 
grey, rarely light grey and white in part, soft, very rarely firm in part, 
massive, non calcareous, trace micromica, trace to rarely common 
carbonaceous flecks, laminae and coaly fragments, trace silt and very fine 
quartz sand grains, very rarely grading to very fine Argillaceous 
Sandstone in part, rare lithics, nil to trace hard, medium brown dolomite 
bands in part. 

1008 100 - - tr CLAYSTONE: as above. 

1011 100 - - tr CLAYSTONE: as above, dominantly medium brown to brownish grey. 

1014 100 - - tr CLAYSTONE: as above. 

1017 100 - - tr CLAYSTONE: as above. 

1020 95 - - tr CLAYSTONE: as above. 

5 - -- SANDSTONE: as above, light grey to light greenish grey, speckled, 
friable to rarely moderately hard, fine to dominantly medium grained, 
occasionally coarse in part, subangular to subrounded, moderately sorted 
clear quartz and light green, grey and brown lithics, trace white kaolinitic 
and light grey argillaceous matrix, trace to common moderately weak 
calcareous (dominantly calcite) cement, rare mica and pyrite nodules, 
trace partially altered feldspar, poor visual porosity. No shows. 

1023 100 - - tr CLAYSTONE: as above. 

km -- SANDSTONE: as above, trace coarse to very coarse clear, frosted and 
smoky quartz overgrowths. 

1026 100 - - tr CLAYSTONE: as above. 

tie -- SANDSTONE: as above. 

1029 60 - - tr CLAYSTONE: as above. 

40 - - - SANDSTONE: clear to very light grey, friable with common to 
abundant loose grains, rarely moderately hard in part, dominantly medium 
to coarse, occasionally very coarse, rarely fine in part, subangular to 
dominantly subrounded, poorly to moderately sorted dominantly clear 
quartz, trace to common light grey to white/kaolinitic, dispersive 
argillaceous matrix, trace moderately weak calcareous cement, nil to trace 
moderately strong pyrite cement, trace mica, light green lithics and coaly 
detritus, nil to trace pyrite nodules, trace ?slickensides, trace very coarse 
to occasionally granule quartz overgrowths, trace calcite crystals, 
dominantly fair to occasionally good inferred/visual porosity. No shows. 

1032 60 - - tr CLAYSTONE: as above. 

40 - - - SANDSTONE: as above. 
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1035 30 - - tr SANDSTONE: generally as above, clear to very light grey, friable with 
common to abundant loose grains, rarely moderately hard in part, 
dominantly medium to coarse, occasionally very coarse, rarely fine in 
part, subangular to dominantly subrounded, poorly to moderately sorted 
dominantly clear quartz, trace to common light grey to whitekaolinitic, 
dispersive argillaceous matrix, trace moderately weak calcareous cement, 
nil to trace moderately strong pyrite cement, trace mica, light green 
lithics and coaly detritus, nil to trace pyrite nodules, trace coaly detritus, 
trace very coarse to occasionally granule quartz overgrowths, trace calcite 
crystals, dominantly fair to occasionally good inferred/visual porosity. No 
shows. 

70 - - tr CLAYSTONE: as above. 

1038 100 - - tr SANDSTONE; generally as above, clear to very light grey, friable with 
common to abundant loose grains, rarely moderately hard in part, 
dominantly coarse to very coarse, occasionally medium grained, rarely 
granule in part, subangular to subrounded, poorly to moderately sorted 
dominantly clear, occasionally frosted to very light grey quartz, trace 
light grey to whitekaolinitic, dispersive argillaceous matrix (mostly 
washed away), trace moderately weak calcareous cement, nil to trace 
moderately strong pyrite cement, trace mica, light green lithics and coaly 
detritus, nil to trace pyrite nodules, trace coaly detritus, trace very coarse 
to occasionally granule quartz overgrowths, trace calcite crystals, nil to 
trace medium brown, hard dolomite band, dominantly fair to good 
inferred/visual porosity. No shows. 

tr - - tr CLAYSTONE: as above. 

1041 loo - - tr SANDSTONE: as above. 

1044 loo - - tr SANDSTONE: as above, dominantly very coarse to granule grained. 

1047 loo - - tr SANDSTONE: as above, dominantly coarse grained. 

1050 70 - - tr SANDSTONE: as above, dominantly coarse to very coarse grained. 

30 - - tr CLAYSTONE: as above. 

1053 80 - - tr SANDSTONE: as above, dominantly very coarse to granule grained. 

20 - - tr CLAYSTONE: as above. 

1056 100 - - - SANDSTONE: as above, dominantly coarse grained. 

1059 loo - - - SANDSTONE: as above, dominantly very coarse to granule grained. 

1062 85 - - tr SANDSTONE: as above, dominantly very coarse to granule grained. 

15 - - tr CLAYSTONE: as above. 
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1065 70 - - - SANDSTONE: generally as above, clear to very light grey, friable with 
common to abundant loose grains, rarely moderately hard in part, 
dominantly very coarse to granule, occasionally medium to coarse grained 
in part, dominantly subangular to occasionally subrounded, rarely angular 
(due to bit action), poorly to moderately sorted dominantly clear, 
occasionally frosted to very light grey quartz, trace light grey to 
white/kaolinitic, dispersive argillaceous matrix (mostly washed away), 
trace moderately weak calcareous cement, nil to trace moderately strong 
pyrite cement, trace mica, light green lithics, nil to trace pyrite nodules, 
trace coaly detritus, trace very coarse to occasionally granule quartz 
overgrowths, trace calcite crystals, nil to trace medium brown, hard 
dolomite band, trace to common rock fluor, dominantly fair to good 
inferred/visual porosity. No shows. 

30 - - tr CLAYSTONE: generally as above, medium brown to brownish grey, 
rarely light grey and white in part, soft, very rarely firm in part, massive, 
non calcareous, trace micromica, trace to rarely common carbonaceous 
flecks, laminae and coaly fragments, trace silt and very fine quartz sand 
grains, rare lithics, nil to trace hard, medium brown dolomite bands in 
Part* 

1068 80 - - - SANDSTONE: as above. 

20 - - tr CLAYSTONE: as above. 

1071 80 - - - SANDSTONE: as above. 

20 - - tr CLAYSTONE: as above. 

1074 80 - - - SANDSTONE: as above. 

20 - - tr CLAYSTONE: as above. 

1077 90 - - - SANDSTONE: as above. 

10 - - tr CLAYSTONE: as above. 

1080 95 - - - SANDSTONE: as above. 

5 - - tr CLAYSTONE: as above. 

1083 90 - - - SANDSTONE: as above. 

10 - - tr CLAYSTONE: as above. 

1086 100 - - - SANDSTONE: as above, dominantly coarse, occasionally very coarse to 
granule. 

1089 90 - - - SANDSTONE: as above, dominantly very coarse to granule. 

10 - - tr CLAYSTONE: as above. 
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Depth 
hRT) 

1092 80 SANDSTONE; generally as above, clear to very light grey, friable with 
common to abundant loose grains, rarely moderately hard in part, 
dominantly very coarse to granule, occasionally medium to coarse grained 
in part, dominantly subangular to occasionally subrounded, rarely angular 
(due to bit action), poorly to moderately sorted dominantly clear, 
occasionally frosted to very light grey quartz, trace light grey to 
whitekaolinitic, dispersive argillaceous matrix (mostly washed away), 
trace moderately weak calcareous cement, nil to trace moderately strong 
pyrite cement, trace mica, light green lithics, nil to trace pyrite nodules, 
trace coaly detritus, trace very coarse to occasionally granule quartz 
overgrowths, trace calcite crystals, nil to trace medium brown, hard 
dolomite band, trace mica, dominantly fair to good inferred/visual 
porosity. No shows. 

CLAYSTONE: generally as above, dominantly medium brown to 
brownish grey, rarely light grey and white in part, soft, very rarely firm 
in part, massive, non calcareous, trace micromica, trace to rarely 
common carbonaceous flecks, laminae and coaly fragments, trace silt, 
rare lithics, nil to trace hard, medium brown dolomite bands in part. 

1095 60 

40 

SANDSTONE: as above, dominantly medium to coarse grained 

CLAYSTONE: as above. tr 

1098 40 

60 

&WDSTONE; as above. 

CLAYSTONE: as above. tr 

‘01 SANDSTONE: as above. 

CLAYSTONE: as above. tr 

1104 SANDSTONE: as above. 

CLAYSTONE: as above. tr 

1107 SANDSTONE: as above, dominantly coarse grained. 

CLAYSTONE: as above. 

1110 80 

20 

SANDSTONE: as above, trace coaly detritus. 

CLAYSTONE: as above. 
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1113 100 - - tr SANDSTONE; generally as above, clear to very light grey, friable with 
common to abundant loose grains, rarely moderately hard in part, 
dominantly very coarse, occasionally coarse and rarely granule grained in 
part, dominantly subangular to occasionally subrounded, rarely angular 
(due to bit action), poorly to moderately sorted dominantly clear, 
occasionally frosted to very light grey quartz, trace light grey, dispersive 
argillaceous matrix (mostly washed away), trace moderately weak 
calcareous cement, nil to trace moderately strong pyrite cement, trace 
mica, light green lithics, nil to trace pyrite nodules, trace coaly detritus, 
trace very coarse to occasionally granule quartz overgrowths, trace rock 
fluor, trace calcite crystals, nil to trace medium brown, hard dolomite 
band, trace mica, fair to good inferred/visual porosity. No shows. 

1116 100 - - tr SANDSTONE: as above, dominantly very coarse to granule grained. 

1119 90 - - tr SANDSTONE: as above. 

10 - - tr CLAYSTONE: generally as above, dominantly medium brown to 
brownish grey, rarely light grey and white in part, soft, very rarely firm 
in part, massive, non calcareous, trace micromica, trace to rarely 
common carbonaceous flecks, laminae and coaly fragments, trace silt, 
rare lithics, nil to trace hard, medium brown dolomite bands in part. 

1122 80 - - tr SANDSTONE: as above. 

20 - - tr CLAYSTONE: as above. 

1125 50 - - tr SANDSTONE: as above. 

50 - - tr CLAYSTONE: as above. 

1128 70 - - tr SANDSTONE: as above. 

30 - - tr CLAYSTONE: as above. 

1131 40 - - tr SANDSTONE: as above. 

60- - tr CLAYSTONE: as above. 

1134 40 - - tr SANDSTONE: as above. 

60- - tr CLAYSTONE: as above. 

1137 40 - - tr SANDSTONE: as above. 

60- - tr CLAYSTONE: as above. 

1140 20 - - tr SANDSTONE: as above. 

80 - - tr CLAYSTONE: as above. 
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1143 80 - - tr CLAYSTONE; generally as above, dominantly medium brown to 
brownish grey, rarely light grey and white in part, soft, very rarely firm 
in part, massive, non calcareous, trace micromica, trace to rarely 
common carbonaceous flecks, laminae and coaly fragments, trace silt, 
rare lithics, nil to trace hard, medium brown dolomite bands in part. 

20 - - tr SANDSTONE: generally as above, clear to very light grey, friable with 
common to abundant loose grains, rarely moderately hard in part, 
dominantly very coarse, occasionally coarse and rarely granule grained in 
part, dominantly subangular to occasionally subrounded, rarely angular 
(due to bit action), poorly to moderately sorted dominantly clear, 
occasionally frosted to very light grey quartz, trace light grey, dispersive 
argillaceous matrix (mostly washed away), trace moderately weak 
calcareous cement, nil to trace moderately strong pyrite cement, trace 
mica, light green lithics, nil to trace pyrite nodules, trace coaly detritus, 
trace very coarse to occasionally granule quartz overgrowths, trace rock 
fluor, trace calcite crystals, nil to trace medium brown, hard dolomite 
band, trace mica, fair to good inferred/visual porosity. No shows. 

1146 90 - - tr CLAYSTONE: as above. 

10 - - tr SANDSTONE: as above. 

1149 80 - - tr SANDSTONE: as above. 

20 - - tr CLAYSTONE: as above. 

1152 70 - - tr SANDSTONE: as above. 

30 - - CLAYSTONE: as above. 

1155 70 - - tr SANDSTONE: as above. 

30 - - tr CLAYSTONE: as above. 

1158 60 - - tr SANDSTONE: as above. 

40 - - tr CLAYSTONE: as above. 

1161 50 - - tr SANDSTONE: as above. 

50 - - tr CLAYSTONE: as above. 

1164 80 - - tr SANDSTONE: as above. 

20 - - tr CLAYSTONE: as above. 

1167 50 - - tr SANDSTONE: as above. 

50 - - tr CLAYSTONE: as above. 
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1170 80 - - tr SANDSTONE: generally as above, clear to very light grey, friable with 
common to abundant loose grains, rarely moderately hard in part, 
dominantly medium to coarse, occasionally very coarse and rarely granule 
grained in part, dominantly subangular to occasionally subrounded, rarely 
angular (due to bit action), poorly to moderately sorted dominantly clear, 
occasionally frosted to very light grey quartz, trace light grey, dispersive 
argillaceous matrix (mostly washed away), trace moderately weak 
calcareous cement, nil to trace moderately strong pyrite cement, trace 
mica, light green lithics, nil to trace pyrite nodules, trace coaly detritus, 
trace very coarse to occasionally granule quartz overgrowths, trace rock 
fluor, trace calcite crystals, nil to trace medium brown, hard dolomite 
band, trace mica, fair to good inferred/visual porosity. No shows. 

20 - - tr CLAYSTONE: generally as above, dominantly medium brown to 
brownish grey, rarely light grey and white in part, soft, very rarely firm 
in part, massive, non calcareous, trace micromica, trace to rarely 
common carbonaceous flecks, laminae and coaly fragments, trace silt, 
rare lithics, nil to trace hard, medium brown dolomite bands in part. 

1173 70 - - tr SANDSTONE: generally as above, becoming dominantly fine to coarse 
grained. 

1176 

30 - - tr CLAYSTONE: as above. 

60 - - tr SANDSTONE: clear to very light grey, friable with common to 
abundant loose grains, rarely moderately hard in part, dominantly fine to 
coarse, occasionally very coarse and rarely granule grained in part, 
dominantly subangular to occasionally subrounded, rarely angular (due to 
bit action on larger grains), moderately sorted dominantly clear, 
occasionally frosted to very light grey quartz, trace light grey, dispersive 
argillaceous matrix (mostly washed away), minor moderately weak 
calcareous cement, nil to trace moderately strong pyrite cement, trace 
mica, light green lithics, nil to trace pyrite nodules, trace coaly detritus, 
trace very coarse to occasionally granule quartz overgrowths, trace rock 
fluor, trace calcite crystals, nil to trace medium brown, hard dolomite 
band, trace mica, fair to good inferred/visual porosity. No shows. 

40 - - tr CLAYSTONE: generally as above, dominantly medium brown to 
brownish grey, rarely light grey and white in part, soft, very rarely firm 
in part, massive, non calcareous, trace micromica, trace to rarely 
common carbonaceous flecks, laminae and coaly fragments, trace silt, 
rare lithics, nil to trace hard, medium brown dolomite bands in part. 

1179 70 - - tr CLAYSTONE: as above. 

30 - - tr SANDSTONE: as above. 



CUTTINGS DESCRIPTION SHEET BHP 
Petrokum 

Well: LOCH ARD-1 
Permit: VIC/P 31 
Geologist(s): A.TABASSI/C.MENHENNllT 

Page: 21 

DeP 
hR 

118 60 

40 

tr 

tr 

CLAYSTONE; generally as above, dominantly medium brown to 
brownish grey, rarely light grey and white in part, soft, very rarely firm 
in part, massive, non calcareous, trace micromica, trace to rarely 
common carbonaceous flecks and laminae, trace coaly fragments, trace 
silt, rare lithics, nil to trace hard, medium brown dolomite bands in part. 

SANDSTONE: clear to very light grey, friable with common to 
abundant loose grains, rarely moderately hard in part, dominantly fine to 
coarse, occasionally very coarse and rarely granule grained in part, 
dominantly subangular to occasionally subrounded, rarely angular (due to 
bit action on larger grains), poorly to moderately sorted dominantly clear, 
occasionally frosted to very light grey quartz, trace light grey, dispersive 
argillaceous matrix (mostly washed away), minor moderately weak 
calcareous cement, nil to trace moderately strong pyrite cement, trace 
mica, light green lithics, nil to trace pyrite nodules, trace coaly detritus, 
trace very coarse to occasionally granule quartz overgrowths, trace rock 
fluor, trace calcite crystals, nil to trace medium brown, hard dolomite 
band, trace mica, fair to good inferred/visual porosity. No shows. 

118 80 

20 

tr 

tr 

CLAYSTONE: as above. 

SANDSTONE: as above. 

118 90 

10 

tr 

tr 

CLAYSTONE: as above. 

SANDSTONE: as above. 

tr CLAYSTONE: as above. 100 

100 

tr 

CLAYSTONE: as above. tr 

COAL: greyish black to black, moderately firm to firm, brittle, earthy to 
sub vitreous lustre, sub conchoidal fracture in part. 

100 tr CLAYSTONE: as above. 

100 tr CLAYSTONE: as above. 

CLAYSTONE: as above. tr 

ARENACEOUS CLAYSTONE: pale greenish grey (Non glauconitic), 
rarely very light grey to white, soft to occasionally firm, slightly sticky in 
part, dominantly massive, common to abundant fine to medium quartz and 
green, red, brown and grey volcanogenic lithics, slightly silty in part, 
slightly to occasionally moderately calcareous, trace partially altered 
feldspar/kaolinite, trace carbonaceous detritus in part, nil to trace pyrite 
nodules, in part grading to argillaceous lithic sandstone. 

tr 

tr ARENACEOUS CLAYSTONE: as above. 

ARENACEOUS CLAYSTONE: as above. tr 

I . 
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1215 100 - - tr ARENACEOUS CLAYSTONE: pale greenish grey (Non glauconitic), 
rarely very light grey to white, soft to occasionally firm, slightly sticky in 
part, dominantly massive, common to abundant fine to medium quartz and 
green, red, brown and grey volcanogenic lithics, slightly silty in part, 
slightly to occasionally moderately calcareous, trace partially altered 
feldspar/kaolin&e, trace carbonaceous detritus in part, nil to trace pyrite 
nodules, grading to Argillaceous Lithic Sandstone. 

1218 100 - - tr ARGILLACEOUS OUARTZOSE/LITHIC SANDSTONE: pale 
greenish grey to greenish grey, rarely very light grey to white, friable to 
occasionally moderately hard, fine to medium grained, occasional coarse 
grains, angular to sub angular, moderately sorted clear to translucent 
quartz and green, red, brown, and grey volcanogenic lithics, trace 
moderately strong siliceous cement in part, common light greenish grey to 
greenish grey argillaceous matrix, trace calcite crystals, trace partially 
altered feldsparkaolinite, trace carbonaceous detritus in part, poor visual 
porosity. Grading to arenaceous claystone as above. 

1221 100 - - tr ARGILLACEOUS OUARTZOSE/LITHIC SANDSTONE: as above. 

1224 100 - - tr ARGILLACEOUS OUARTZOSE/LITHIC SANDSTONE: as above. 

1227 100 - - tr ARGILLACEOUS OUARTZOSE/LITHIC SANDSTONE: as above. 

1230 100 - - tr ARGILLACEOUS OUARTZOSE/LITHIC SANDSTONE: as above. 

1233 100 - - tr ARGILLACEOUS OUARTZOSE/LITHIC SANDSTONE: as above. 

1236 100 - - tr ARGILLACEOUS OUARTZOSE/LITHIC SANDSTONE: as above. 

1239 100 - - tr ARGILLACEOUS OUARTZOSE/LITHIC SANDSTONE: as above. 

1242 100 - - tr ARGILLACEOUS OUARTZOSE/LITHIC SANDSTONE: generally 
as above, trace weak pyrite cement. 

1245 100 - - tr ARGILLACEOUS OUARTZOSE/LITHIC SANDSTONE: as above. 

1248 100 - - tr ARGILLACEOUS OUARTZOSE/LITHIC SANDSTONE: as above. 

1251 100 - - tr ARENACEOUS CLAYSTONE: pale greenish grey (Non glauconitic), 
rarely very light grey to white, soft to occasionally firm, slightly sticky in 
part, dominantly massive, common to abundant fine to medium quartz and 
green, red, brown and grey volcanogenic lithics, slightly silty in part, 
slightly to occasionally moderately calcareous, trace partially altered 
feldsparkaolinite, trace carbonaceous detritus in part, grading to 
Argillaceous Lithic Sandstone. 
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1254 100 - - tr ARGILLACEOUS QUARTZOSE/LITHIC SANDSTONE: pale 
greenish grey to greenish grey, rarely very light grey to white, friable to 
occasionally moderately hard, fine to medium grained, occasional coarse 
grains, angular to sub angular, moderately well sorted clear to translucent 
quartz and green, red, brown, and grey volcanogenic lithics, trace 
moderately strong siliceous cement in part, common light greenish grey to 
greenish grey argillaceous matrix, trace calcite crystals, trace partially 
altered feldsparkaolinite, trace chert, trace carbonaceous detritus in part, 
poor visual porosity. Grading to arenaceous claystone as above. No 
shows. I. w 

J57 loo - - tr ARGILLACEOUS OUARTZOSE/LITHIC SANDSTONE: as above. 

1260 loo - - tr ARGILLACEOUS OUARTZOSEILITHIC SANDSTONE: as above. 

1263 100 - - tr ARGILLACEOUS OUARTZOSE/LITHIC SANDSTONE: as above. 

1266 100 - - tr ARGILLACEOUS OUARTZOSE/LITHIC SANDSTONE: as above. 

1269 100 - - tr ARGILLACEOUS OUARTZOSE/LITHIC SANDSTONE: as above. 

1272 100 - - tr ARGILLACEOUS OUARTZOSE/LITHIC SANDSTONE: as above. 

1275 100 - - tr ARGILLACEOUS OUARTZOSE/LITHIC SANDSTONE: as above. 

1278 100 - - tr ARGILLACEOUS OUARTZOSE/LITHIC SANDSTONE: as above. 

1281 100 - - tr ARGILLACEOUS OUARTZOSE/LITHIC SANDSTONE: as above. 

1284 100 - - tr ARGILLACEOUS OUARTZOSE/LITHIC SANDSTONE: as above. 

‘287 100 - - tr ARGILLACEOUS OUARTZOSE/LITHIC SANDSTONE: pale 
greenish grey to greenish grey, rarely very light grey to white, friable to 
occasionally moderately hard, medium to coarse grained, occasional very 
coarse grains, angular to sub angular, moderately well sorted clear to 
translucent quartz and green, red, brown, and grey volcanogenic lithics, 
trace moderately strong siliceous cement in part, common light greenish 
grey to greenish grey argillaceous matrix, trace calcite crystals, trace 
partially altered feldsparkaolinite, trace chert, 
trace carbonaceous detritus in part, poor visual porosity. Grading to 
arenaceous claystone as above. 

I 

1290 loo - - tr ARGILLACEOUS OUARTZOSE/LITHIC SANDSTONE: as above. 

1293 loo - - tr ARGILLACEOUS OUARTZOSEILITHIC SANDSTONE: as above. 

1296 100 - - tr ARGILLACEOUS OUARTZOSE/LITHIC SANDSTONE: generally 
as above, becoming more argillaceous. 

1299 loo - - tr ARGILLACEOUS OUARTZOSE/LITHIC SANDSTONE: generally 
as above, becoming more argillaceous. 

1302 100 - - tr ARGILLACEOUS OUARTZOSE/LITHIC SANDSTONE: as above. 
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1305 loo - - tr ARGILLACEOUS OUARTZOSE/LITHIC SANDSTONE: pale 
greenish grey to greenish grey, rarely very light grey to white, friable to 
occasionally moderately hard, predominantly medium grained, occasional 
coarse grains, angular to sub angular, well sorted clear to translucent 
quartz and green, red, brown, and grey volcanogenic lithics, trace 
moderately strong siliceous cement in part, common light greenish grey to 
greenish grey argillaceous matrix, trace calcite crystals, trace partially 
altered feldspar/kaolinite, trace chert, 
trace carbonaceous detritus in part, poor visual porosity. Grading to 
arenaceous claystone as above. 

1308 100 - - tr ARGILLACEOUS OUARTZOSE/LITHIC SANDSTONE: as above. 

1311 100 - - tr ARGILLACEOUS OUARTZOSE/LITHIC SANDSTONE: as above. 

1314 100 - - tr ARGILLACEOUS OUARTZOSE/LITHIC SANDSTONE: as above. 

1317 100 - - tr ARGILLACEOUS OUARTZOSE/LITHIC SANDSTONE: as above. 

1320 100 - - tr ARGILLACEOUS OUARTZOSE/LITHIC SANDSTONE: as above. 

1323 100 - - tr ARGILLACEOUS OUARTZOSE/LITHIC SANDSTONE: as above. 

1326 100 - - tr ARGILLACEOUS OUARTZOSE/LITHIC SANDSTONE: as above. 

1329 loo - - tr ARGILLACEOUS OUARTZOSE/LITHIC SANDSTONE: generally 
as above, trace mica. 

1332 95 - - tr ARGILLACEOUS OUARTZOSE/LITHIC SANDSTONE: generally 
as above, pale greenish grey to greenish grey, rarely very light grey to 
white, friable to occasionally moderately hard, predominantly fine to 
medium grained, occasional coarse grams, angular to sub angular, 
moderately sorted clear to translucent quartz and green, red, brown, and 
grey volcanogenic lithics, trace moderately strong siliceous cement in 
part, common light greenish grey to greenish grey argillaceous matrix, 
dark greenish grey in part, trace calcite crystals, trace partially altered 
feldspar/kaolinite, trace chert, trace carbonaceous detritus in part, poor 
visual porosity. Grading to arenaceous claystone as above. No shows. 

5 - -- CLAYSTONE: (1) medium light grey to greenish grey, moderately firm 
to firm, amorphous, sub blocky to blocky in part, non calcareous. (2) 
brownish grey to brownish black, moderately firm, commonly silty, 
occasionally sub blocky, non calcareous. 

1335 100 - - tr ARGILLACEOUS OUARTZOSE/LITHIC SANDSTONE: generally 
as above, becoming more argillaceous. 

&- -- CLAYSTONE: as above. 
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1338 tr ARGILLACEOUS QUARTZOSE/LITHIC SANDSTONE: generally 
as above, becoming more argillaceous. 

CLAYSTONE: as above. 

1341 100 

tr 

tr ARGILLACEOUS OUARTZOSE/LITHIC SANDSTONE: pale 
greenish grey to greenish grey, rarely very light grey to white, friable to 
occasionally moderately hard, slightly sticky in part, predominantly fine 
to medium grained, occasional coarse grains, angular to sub angular, 
moderately sorted clear to translucent quartz and green, red, brown, and 
grey volcanogenic lithics, trace moderately strong siliceous cement in 
part, common light greenish grey to greenish grey argillaceous matrix, 
dark greenish grey in part, trace calcite crystals, trace partially altered 
feldspar/kaolinite, trace chert, trace carbonaceous detritus in part, poor 
visual porosity. No shows. Grading to arenaceous claystone as above. 

CLAYSTONE: (1) medium light grey to greenish grey, occasionally 
light brownish grey, moderately firm to firm, amorphous, sub blocky to 
blocky in part, non calcareous. (2) brownish grey to brownish black, 
moderately firm, commonly silty, occasionally sub blocky, non 
calcareous. 

1344 95 

5 

tr ARGILLACEOUS QUARTZOSE/LITHIC SANDSTONE: as above. 

CLAYSTONE: as above 

1347 95 

5 

tr ARGILLACEOUS QUARTZOSE/LITHIC SANDSTONE: as above. 

CLAYSTONE: as above 

1350 90 

10 

tr ARGILLACEOUS OUARTZOSE/LITHIC SANDSTONE: as above. 

CLAYSTONE; as above 

1353 90 

10 

tr ARGILLACEOUS OUARTZOSE/LITHIC SANDSTONE: as above. 

CLAYSTONE: as above 

1356 tr ARENACEOUS CLAYSTONE: generally as above, pale greenish grey 
(Non glauconitic), rarely very light grey to white, soft to occasionally 
firm, slightly sticky in part, dominantly massive, common to abundant 
fine to medium quartz and green red brown and grey volcanogenic lithics, 
slightly silty in part, slightly to occasionally moderately calcareous, trace 
partially altered feldspar/kaolinite, trace carbonaceous detritus in part, 
grading to Argillaceous Quartzose/Lithic Sandstone. 

1359 tr ARENACEOUS CLAYSTONE: as above. 

1362 100 tr ARGILLACEOUS OUARTZOSE/LITHIC SANDSTONE GRADING 
TO ARENACEOUS CLAYSTONE: as above. 
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1365 100 - - tr ARGILLACEOUS LITHIC/OUARTZOSE SANDSTONE GRADING 
TO ARENACEOUS CLAYSTONE; generally as above, pale greenish 
grey to greenish grey, rarely very light grey to white, very light brown to 
beige in part, friable with trace to common loose grains to occasionally 
moderately hard, fine to coarse grained, dominantly medium grains, 
angular to sub angular, moderately sorted volcanolithics (green, red, 
brown, grey and occasionally yellow and orange) and clear to translucent 
to frosted quarts, trace moderately strong siliceous and occasionally 
moderately weak calcareous cement in part, common light greenish grey 
to greenish grey , occasionally beige argillaceous matrix, dark greenish 
grey in part, trace calcite crystals, trace partially altered 
feldspar/kaolinite, trace mica, trace carbonaceous detritus in part, grading 
to Arenaceous Claystone as above, poor visual porosity. No shows. 

1368 100 - - tr ARGILLACEOUS LITHIC/OUARTZOSE SANDSTONE GRADING 
TO ARENACEOUS CLAYSTONE: as above. . 

1371 100 - - tr ARGILLACEOUS LITHIC/QUARTZOSE SANDSTONE GRADING 
TO ARENACEOUS CLAYSTONE: as above. 

1374 100 - - tr ARGILLACEOUS LITHIC/OUARTZOSE SANDSTONE GRADING 
TO ARENACEOUS CLAYSTONE: as above. 

1377 100 - - tr ARGILLACEOUS LITHIC/OUARTZOSE SANDSTONE GRADING 
TO ARENACEOUS CLAYSTONE: as above. 

1380 100 - - tr ARENACEOUS CLAYSTONE GRADING TO ARGILLACEOUS 
LITHIC/OUARTZOSE SANDSTONE: as above. 

1383 100 - - tr ARENACEOUS CLAYSTONE GRADING TO ARGILLACEOUS 
LITHIC/OUARTZOSE SANDSTONE: as above. 

1386 100 - - tr ARGILLACEOUS LITHIC/OUARTZOSE SANDSTONE GRADING 
TO ARENACEOUS CLAYSTONE: as above. 

1389 100 - - tr ARGILLACEOUS LITHIC/OUARTZOSE SANDSTONE GRADING 
TO ARENACEOUS CLAYSTONE: as above. 

1392 100 - - tr ARGILLACEOUS LITHIC/OUARTZOSE SANDSTONE GRADING 
TO ARENACEOUS CLAYSTONE: as above. 

1395 100 - - tr ARENACEOUS CLAYSTONE GRADING TO ARGILLACEOUS 
LITHIC/OUARTZOSE SANDSTONE: as above, dominantly soft and 
dispersive. 

1397 loo - - tr ARGILLACEOUS LITHIC/OUARTZOSE SANDSTONE GRADING 
T.D. TO ARENACEOUS CLAYSTONE: as above, occasionally very coarse 

lithics as above. 

TOTAL DEPTH OF 1397 mRT WAS REACHED @ Ok40 HRS ON WED. 27TH OCTOBER, 1993. 
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50 CLAYSTONE; medium greenish grey to green, firm to moderately hard in part, non 
calcareous, blocky to sub blocky appearance, nil to rare micromica and very fine 
carbonaceous flecks, nil to trace very fine partially altered feldspar. 

SHOWS; nil 

ARGILLACEOUS LITHIC/OUARTZOSE SANDSTONE: medium to occasionally 
dark greenish grey to green, speckled, friable to very rarely moderately hard in part, 
fine to dominantly medium grained, subangular to dominantly subrounded, moderately 
well sorted green, brown, red and grey volcanolithics, clear to translucent quartz and 
partially altered feldspar/kaolinite, abundant medium greenish grey, ?chloritic, 
moderately dispersive, moderately silty argillaceous matrix, nil to trace white kaolinitic 
argillaceous matrix in part, rare to dominantly common carbonaceous and coaly 
detritus, trace micromica, poor visual porosity. Interlaminated with minor: 

COAL: black to very dark brown, soft, rarely firm and brittle in part, slightly 
argillaceous in part, earthy lustre. 

SHOWS: nil 

ARGILLACEOUS LITHIC/OUARTZOSE SANDSTONE: medium to occasionally 
dark greenish grey, speckled, friable to moderately hard in part, fine to dominantly 
medium grained, subangular to dominantly subrounded, moderately well sorted green, 
brown, rarely red and grey volcanolithics, clear to translucent quartz and partially 
altered feldspar/kaolinite, abundant medium greenish grey, ?chloritic, moderately 
dispersive, moderately silty argillaceous matrix, nil to trace white kaolinitic argillaceous 
matrix in part, rare to common carbonaceous and coaly detritus, trace micromica, poor 
to very poor visual porosity. 

SHOWS: nil 

ARGILLACEOUS LITHIC/OUARTZOSE SANDSTONE: generally as per SWC No 
33, medium to occasionally dark greenish grey, speckled, friable to moderately hard in 
part, fine to dominantly medium grained, subangular to dominantly subrounded, 
moderately well sorted green, brown, rarely red and grey volcanolithics, clear to 
translucent quartz and partially altered feldspar/kaolinite, abundant medium greenish 
grey, ?chloritic, moderately dispersive, moderately silty argillaceous matrix, nil to trace 
white kaolinitic argillaceous matrix in part, nil to trace moderately weak to occasionally 
moderately strong siliceous cement in part, rare to common carbonaceous and coaly 
detritus, trace micromica, poor to very poor visual porosity. 

SHOWS: nil 
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ARGILLACEOUS LITHIC/$UARTZOSE SANDSTONE: as per SWC No. 33. 

SHOWS: nil 
ARGILLACEOUS LITHIC/OUARTZOSE SANDSTONE GRADING TO 
ARENACEOUS CLAYSTONE; medium to occasionally dark greenish grey, 
speckled, friable to moderately hard in part, fine to dominantly medium grained, rarely 
medium to coarse grained in part, subangular to dominantly subrounded, moderately 
sorted green, brown and grey volcanolithics, clear to translucent quartz and partially 
altered feldspar/kaolinite, abundant medium greenish grey, ?chloritic, moderately 
dispersive, moderately silty argillaceous matrix, in part grades to Arenaceous 
Claystone, nil to trace white kaolinitic argillaceous matrix in part, rare to common 
carbonaceous and coaly detritus, trace micromica, poor to very poor visual porosity 

SHOWS: nil 
ARGILLACEOUS LITHIC/OUARTZOSE SANDSTONE: medium greenish grey to 
rarely green in part, speckled, friable to very rarely moderately hard in part, fine to 
dominantly medium grained, occasionally coarse grained in part, subangular to 
dominantly subrounded, moderately sorted green, brown, red, grey and rarely yellow 
volcanolithics, clear to translucent quartz and partially altered feldsparlkaolinite, 
abundant medium greenish grey, ?chloritic, moderately dispersive, moderately silty 
argillaceous matrix, nil to trace white kaolinitic argillaceous matrix in part, rare 
carbonaceous and coaly detritus, trace mica, nil to trace medium greenish grey clay 
clast(?), poor visual porosity. 

SHOWS: nil 
ARGILLACEOUS LITHIC/OUARTZOSE SANDSTONE: medium greenish grey to 
rarely green in part, speckled, friable to very rarely moderately hard in part, fine to 
dominantly medium grained, occasionally coarse grained in part, subangular to 
dominantly subrounded, moderately sorted green, brown, and grey volcanolithics, clear 
to translucent quartz and partially altered feldspar/kaolinite, abundant medium greenish 
grey, ?chloritic, moderately dispersive, moderately silty argillaceous matrix, nil to trace 
white kaolinitic argillaceous matrix in part, rare carbonaceous and coaly detritus, trace 
mica, poor visual porosity. 

SHOWS; nil 

CLAYSTONE: light olive grey to beige, very light grey in part, soft to dominantly 
firm, massive, non calcareous, rare quartzose and lithic silt, trace micromica and 
carbonaceous flecks, nil to trace very fine partially altered feldspar. 

SHOWS: nil 
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40 1205.0 45 COAL: black, very dark brown to black in part, fm to moderately hard in part, dull 
lustre, block to sub blocky appearance, abundantly argillaceous, in part grading to: 

CARBONACEOUS CLAYSTONE: very dark brown to black, fm to moderately 
hard, non calcareous, trace micromica and silt, abundant carbonaceous flecks. 

SHOWS; nil 
41 1200.0 38 CLAYSTONE: light olive grey to light greenish grey, soft to dominantly firm, non 

calcareous, slightly to moderately micromicaceous, very slightly silty, trace 
carbonaceous flecks, slightly bioturbated in part. 

SHOWS: nil 

42 1194.0 40 COAL: black, firm to moderately hard, rarely brittle in part, rarely soft in part, 
* commonly argillaceous, slightly earthy lustre, platy in part. 

SHOWS: nil 

* Recovery measurement is approximate as the core is extremely crumbly. 

-‘3 1188.0 35 CLAYSTONE: medium olive grey to medium greenish grey, firm, moderately hard in 
part, non calcareous, trace to rare micromica, trace carbonaceous flecks, trace silt. 

SHOWS: nil 

44 1186.0 35 COAL: black, firm, rarely moderately hard in part, rarely brittle in part, sub 
* conchoidal fracture in part, trace to common disseminated and nodular pyrite, trace to 

common, light to medium translucent yellow amber, interlaminated with: 

CARBONACEOUS CLAYSTONE: very dark brown to black, firm to moderately 
hard, non calcareous, sub fissile in part, trace micromica and silt, abundant 
carbonaceous flecks, trace to common, light to medium translucent yellow amber. 

SHOWS: 

- Amber has bright milky white fluorescence with no cut, crush cut or residual ring. 

- Coal and Carbonaceous Claystone have no direct, cut or crush cut fluorescence, very 
weak, very dull, patchy to broken/moderately thin, yellowish green residual ring. 

* Recovery measurement is approximate as the core is extremely crumbly. 
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SANDSTONE; light grey to translucent, light yellowish grey in part, friable in part, 
moderately hard to hard in part, fine to coarse grained, dominantly medium grained, 
subangular to subrounded, moderately sorted dominantly clear quartz, common to rare 
abundant light grey to light yellowish grey argillaceous matrix, common to rarely 
abundant, moderately weak to dominantly moderately strong calcareous cement, trace 
partially altered feldspar, nil to trace grey and brown lithics, trace carbonaceous 
detritus, poor to rarely fair (in friable portion) visual porosity. 

SHOWS: nil 
INTERLAMINATED SILTY CLAYSTONE; medium to occasionally dark grey 
interlaminated with minor white to light grey, dominantly firm, occasionally moderately 
hard in part, non calcareous, commonly silty, occasionally grading to Argillaceous 
Siltstone, trace to common micromica, trace partially altered feldspar and other lithe, 
rare to occasionally common carbonaceous laminae and flecks, rare to occasionally 
common fine quartz sand grains and nil to trace very coarse quartz overgrowths in the 
white to light grey laminae, in part grading to white to light grey Argillaceous 
Sandstone with very poor visual porosity. 

nil SHOWS: 

ARGILLACEOUS SANDSTONE: white to light grey, friable, rarely moderately hard 
in part, very fine to dominantly fine grained, subangular to dominantly subrounded, 
well sorted clear quartz, common to abundant, light grey to occasionally 
white/kaolinitic argillaceous matrix, slightly silty in part, nil to trace very fine 
glauconite, mica, partially altered feldspar, grey lithics and carbonaceous detritus, poor 
visual porosity. Interlaminated with: 

CLAYSTONE: medium grey to brownish grey, soft to firm, moderately hard in part, 
non calcareous, commonly silty and micromicaceous, grading to Argillaceous Siltstone 
in part, trace to occasionally common partially altered felspar and other lithics, trace to 
common carbonaceous flecks and minor laminae. 

SHOWS: nil 

CLAYSTONE: medium to dominantly dark grey, rarely brownish grey in part, firm to 
moderately hard, non calcareous, trace to common silt and micromica, common to 
occasionally abundant carbonaceous flecks and laminae, grading to Carbonaceous 
Claystone in part, common large, black, firm coal fragments. 

SHOWS: nil 
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49 1137.0 35 INTERLAMINATED ARGILLACEOUS SILTSTONE: medium to dark grey 
interlaminated with light grey to occasionally white, fm, rarely moderately hard in 
part, non calcareous, abundantly argillaceous, grading to Silty Claystone in part, 
common micromica, carbonaceous flecks, partially altered feldspar and lithics, trace to 
common very fine quartz sand grains in part, the light grey to white laminae grading to 
very fine Argillaceous Silty Sandstone in part. 

nil SHOWS: 

50 1113.0 30 SANDSTONE: white to very light grey, translucent in part, friable, fine to very 
* coarse grained, dominantly medium to coarse grained, subangular to dominantly 

subrounded, poorly sorted clear quartz, rare to common light grey to dominantly white 
kaolinitic argillaceous matrix, trace grey lithics and coaly fragments, nil to trace mica 
and very coarse grained quartz overgrowths, fair to rarely good visual porosity. 

nil SHOWS: 

* Recovery measurement is approximate as the core is extremely crumbly. 

51 1107.0 35 SILTY CLAYSTONE: medium to dark grey to medium brownish grey, firm to rarely 
moderately hard, non calcareous, massive, commonly to abundantly silty, in part 
grading to Argillaceous Siltstone, trace to rare micromica, rare to common 
carbonaceous flecks and microlaminae. 

SHOWS: nil 

52 1065.0 30 ARGILLACEOUS SANDSTONE: very light grey to white, friable, fine to very 
* coarse grained, dominantly medium to coarse grained, subangular to dominantly 

subrounded, poorly to moderately sorted, dominantly clear quartz, common to abundant 
white to very light grey, dominantly kaolinitic argillaceous matrix, trace coaly detritus, 
nil to trace grey and brown lithics, mica and partially altered feldspar, dominantly fair 
to occasionally good visual porosity. 

SHOWS: nil 

* Recovery measurement is approximate as the core is extremely crumbly. 

53 1050.0 25 SANDSTONE: very light grey to white, occasionally light yellow (?rust colour 
* probably introduced during CST’s operations), friable, fine to very coarse grained, 

dominantly medium to coarse grained, subangular to dominantly subrounded, poorly to 
moderately sorted, dominantly clear quartz, trace to dominantly common white to very 
light grey, dominantly kaolinitic argillaceous matrix, nil to trace coaly detritus, nil to 
trace grey and brown lithics, mica and partially altered feldspar, fair to good visual 
porosity. 

SHOWS: nil 

* Recovery measurement is approximate as the core is extremely crumbly. 
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ARGILLACEOUS SANDSTONE: light to medium grey, speckled in part, friable, 
fine to coarse grained, dominantly medium grained, subangular to subrounded, 
moderately sorted, dominantly clear quartz, common to abundant light grey to 
white/kaolinitic argillaceous matrix, common fine to medium grained, beige altered 
feldspar/kaolin, trace to common grey and rare brown lithics, trace to occasionally 
common, medium grained, black coal fragments, trace mica, poor to dominantly fair 
visual porosity. 

SHOWS: nil 
SILTY CLAYSTONE INTERLAMINATED WITH MINOR SANDSTONE; 

SILTY CLAYSTONE: medium to dark grey, fm to rarely moderately hard in pi+ 
non calcareous, common to occasionally abundantly silty, in part grading to 
Argillaceous Siltstone, trace micromica, trace to common carbonaceous flecks and very 
tine laminae, grading to/interlaminated (less than 2 mm) with minor: 

SANDSTONE: light grey to white, friable, very fine to fine grained, subangular to 
subrounded, well sorted clear quartz, trace to common light grey to white/kaolinitic 
argillaceous matrix, trace lithics, carbonaceous detritus and fine mica, poor visual 
porosity. 

SHOWS: nil 

CLAYSTONE: medium brownish grey, medium grey in part, firm to moderately hard 
in part, non calcareous, trace micromica, rare to trace silt, common carbonaceous 
laminae and flecks. 

SHOWS: nil 

ARGILLACEOUS SANDSTONE: light greenish grey to light grey, friable to m I- 
moderately hard in part, fine to dominantly medium grained, occasionally coarse 
grained in part, dominantly subangular to occasionally subrounded, moderately well 
sorted, dominantly clear quartz and minor light greenish grey lithics, common to 
occasionally abundant light greenish grey to light grey, rarely white kaolinitic 
argillaceous matrix, trace brown lithics and partially altered feldspar/kaolin, trace 
muscovite and biotite, trace carbonaceous detritus, poor visual porosity. 

SHOWS: nil 

CLAYSTONE: medium olive grey, firm to moderately hard in part, non to slightly 
calcareous in part, slightly to occasionally commonly silty, trace micromica, trace fine 
carbonaceous flecks and coal fragments. 

SHOWS: nil 
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970.0 42 CLAYSTONE: light to medium olive grey, firm to moderately hard in part, non 
calcareous, trace micromica and silt, trace to common carbonaceous laminae and flecks, 
nil to trace coal fragments. 

SHOWS; nil 

CLAYSTONE: light to medium grey and olive grey, light to medium olive brown in 
part, firm to moderately hard, non calcareous, trace to common silt and very fine 
carbonaceous flecks and laminae, trace large, black coaly fragments with nil to trace 
cryptocrystalline pyrite, nil to trace very fine partially altered feldspar. 

I I SHOWS: nil 
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927 40 ARENACEOUS CLAYSTONE: light grey to medium light grey, firm to 
moderately hard, dispersive, common very fine to occasionally medium 
grained clear to translucent quartz, angular to sub angular, common white and 
light greenish grey to greenish grey weathered feldspar grains, trace greyish 
black lithics, trace microcrystalline pyrite, trace carbonaceous flecks, non 
calcareous. 

1 ISHOWS: Nil. 

2 912.5 

i 

906.5 

~38 SANDSTONE: very light grey to light grey, predominantly translucent grains, 
moderately firm, very fine to fine grained, sub angular to sub rounded, 
moderate to high sphericity, well sorted quartz, trace patchy weak calcite 
cement, common light grey dispersive argillaceous matrix, abundant very fine 
grain sized carbonaceous flecks, faint millimetre scale laminae, poor visual 
porosity. 

ISHOWS: Nil. 

33 SANDSTONE: very light grey to light grey, predominantly translucent grains, 
moderately firm to firm, very fine to fine grained, sub angular to sub rounded, 
moderate to high sphericity, well sorted quartz, trace patchy weak calcite 
cement, trace patchy weak microcrystalline pyrite cement, common light grey 
dispersive argillaceous matrix, minor very fine grain sized carbonaceous flecks 
and fragments, trace mica, poor visual porosity. 

SHOWS: Nil. 

896.5 25 SANDSTONE: white to medium light grey, clear to translucent grains, trace 
light bluish grey and greyish yellow grains, friable to moderately firm, fine to 
coarse grained, predominantly medium to coarse grains, trace very coarse to 
granules, sub angular to sub rounded, moderate to high sphericity, moderately 
to well sorted quartz, trace moderately weak silica cement, minor light grey 
argillaceous matrix, rare carbonaceous flecks and fragments, trace lithic 
grains, poor to fair visual porosity. 

SHOWS: Nil. 
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I5 884 14 ISANDSTONE: medium light grey to medium grey, clear to translucent grains, 
trace iron stained grains, moderately hard, very fine to fine grained, sub 
angular to sub rounded, angular in part, moderate to high sphericity, well 
sorted quartz, abundant strong calcite cement, trace light grey argillaceous 
matrix, trace carbonaceous flecks, trace microcrystalline pyrite, trace greyish 
black lithic grains, nil visual porosity. 

I Nil. SHOWS: 

II 6 I 882 120 ISANDSTONE: medium light grey to medium grey, clear to translucent grains, 
trace iron stained grains, moderately hard, very fine to fine grained, sub 

- angular to sub rounded, angular in part, moderate to high sphericity, well 
sorted quartz, abundant strong calcite cement, minor light grey argillaceous 
matrix, minor carbonaceous flecks, trace microcrystalline pyrite, trace greyish 

II I II 
black lithic grains, trace feldspathic grains, nil visual porosity. 

I I SHOWS: Nil. 

7 877.5 

8 869.5 

CONGLOMERATIC SANDSTONE: white to dark grey, moderately hard to 
hard, predominantly pebble to granule sized quartz grains and minor similar 
sized claystone clasts, quartz grains are clear to milky, claystone clasts are 
dark grey to greyish black, angular to sub rounded, low sphericity, minor 
moderately strong to strong silica cement, trace weak calcite cement, 
common very light grey dispersive matrix, common fine to medium quartz 
~grains throughout supporting matrix, trace microcrystalline pyrite, poor visual 
Iporosity. 

Nil. SHOWS: 

SANDSTONE: medium light grey to medium grey, clear to translucent grain: 
moderately firm, very fine to fine grained, sub angular to sub rounded, 
moderate to high sphericity, well sorted quartz, trace moderately weak silica 
cement, minor medium grey argillaceous matrix, rare to minor carbonaceous 
flecks and fragments, trace amber, trace microcrystalline pyrite, trace greyish 
black lithic grains, trace dark grey to greyish black claystone clasts, poor 
visual porosity. 

I SHOWS: Nil. 

9 856.5 23 SANDSTONE: very light grey to light grey, clear to translucent grains, 
predominantly very fine to fine grained, trace granules, sub angular to sub 
rounded, angular in part, moderate sphericity, well sorted quartz, trace weak 
silica cement, minor light grey dispersive argillaceous matrix, minor 
carbonaceous flecks and fragments, trace lithic grains, trace microcrystalline 
pyrite, poor visual porosity. 

I SHOWS: Nil. 
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ARENACEOUS CLAYSTONE: dark grey to greyish black, medium grey in part, 
moderately firm to firm, common quartz grains throughout, predominantly very 
Fine grained, trace very coarse grains, slightly dispersive, trace carbonaceous 
Fragments, non calcareous. 

SHOWS: Nil. 

CLAYSTONE: medium dark grey to dark grey, moderately firm to firm, slightly 
dispersive, minor fine to very fine grained quartz throughout, trace amber, 
trace carbonaceous fragments, non calcareous. 

SHOWS: Nil. I 

SANDSTONE: light greenish grey to greenish grey, clear to translucent grains, 
Friable to moderately firm, fine to predominantly medium grained, sub angular 
to sub rounded, rounded in part, moderate to high sphericity, well sorted 
quartz, rare light greenish grey argillaceous matrix throughout, trace greyish 1 
Aack and moderate reddish brown lithic grains, trace carbonaceous flecks, 
excellent visual porosity. 

SHOWS: Nil. 

CLAYSTONE: medium dark grey to dark grey, moderately firm to firm, slightly 
dispersive, trace fine to very fine grained quartz throughout, trace amber, 
[race carbonaceous fragments, trace mica, non calcareous. I 

SHOWS: Nil. 

CLAYSTONE WITH INTERLAMINATED SANDSTONE: medium dark grey to 
lark grey, moderately firm to firm, slightly dispersive, trace fine to very fine 
grained quartz throughout, minor quartz silt, trace carbonaceous fragments, 
[race mica, non calcareous, with interlaminated; 

SANDSTONE: very light grey to light grey, moderately firm, clear to 
:ranslucent grained, very fine grained, angular to sub angular, sub rounded in 
Bart, low to moderate sphericity, well sorted quartz, trace very light grey 
argillaceous matrix, trace lithic and feldspathic grains, trace carbonaceous 
Fragments, minor silt, grading in part to arenaceous siltstone, poor visual 
30rosity. 

SHOWS: Nil. 



15 762 45 

16 711.5 37 
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CLAYSTONE WITH INTERLAMINATED SANDSTONE: medium dark grey to 
dark grey, moderately firm to firm, slightly dispersive, trace fine to very fine 
grained quartz throughout, minor quartz silt, trace carbonaceous fragments, 
trace mica, non calcareous, with interlaminated; 

SANDSTONE: very light grey to light grey, moderately firm, clear to 
translucent grains, very fine grained, angular to sub angular, sub rounded in 
part, low to moderate sphericity, well sorted quartz, trace very light grey 
argillaceous matrix, trace lithic and feldspathic grains, trace carbonaceous 
fragments, grading in part to arenaceous siltstone, poor visual porosity. 

SHOWS: Nil. 

SANDSTONE: light greenish grey to greenish grey, clear to translucent grains, 
friable, medium to coarse grained, trace very coarse to granules, sub angular 
to sub rounded, rounded in part, moderate to high sphericity, moderately to 
well sorted quartz, rare light greenish grey argillaceous matrix throughout, 
trace dark grey claystone clasts (4-lOmm), trace greyish black and moderate 
reddish brown lithic grains, trace carbonaceous flecks, excellent visual 
porosity. 

SHOWS: Nil. 

ARGILLACEOUS SANDSTONE: medium grey to dark greenish grey, clear to 
translucent grains, friable to moderately firm, medium to coarse grained, trace 
very coarse to granules, sub angular to sub rounded, rounded in part, 
moderate to high sphericity, moderately to well sorted quartz, common dark 
greenish grey dispersive argillaceous matrix throughout, trace greyish black 
and moderate reddish brown lithic grains, trace carbonaceous flecks, exceller’ 
visual porosity. 

SHOWS: Nil. 

GLAUCONITIC CLAYSTONE: dark grey to dark greenish grey, moderately 
firm, common glauconite throughout, minor fine to medium grained quartz 
grains, trace quartz silt, rare carbonaceous fragments, trace mica, non 
calcareous. 

SHOWS: Nil. 

SILTY CLAYSTONE: medium grey to medium dark grey, moderately firm, 20- 
40% quartz silt, rare glauconite, trace carbonaceous fragments, trace very 
fine to fine quartz grains, non calcareous. 

SHOWS: Nil. I 
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SANDSTONE: light greenish grey to greenish grey, clear to translucent grains, 
friable, medium to coarse grained, trace very coarse to granules, sub angular 
to sub rounded, rounded in part, trace angular, moderate to high sphericity, I 
moderately to well sorted quartz, rare light greenish grey argillaceous matrix I 
throughout, trace greyish black and moderate reddish brown lithic grains, I 

trace carbonaceous flecks, excellent visual porosity. 

SHOWS: Nil. / 

SANDSTONE: light greenish grey to greenish grey, clear to translucent grains, 
friable, medium to coarse grained, trace very coarse to granules, sub angular 
to sub rounded, rounded in part, trace angular, moderate to high sphericity, 
moderately to well sorted quartz, minor light greenish grey argillaceous matrix 
throughout, trace greyish black and moderate reddish brown lithic grains, 
trace carbonaceous flecks, good visual porosity. 

SHOWS: Nil. 

CLAYSTONE WITH INTERLAMINATED SANDSTONE: medium dark grey to 
dark grey, moderately firm to firm, slightly dispersive, trace fine to very fine 
grained quartz throughout, minor quartz silt, trace carbonaceous fragments, 
trace mica, non calcareous, with interlaminated; 

SANDSTONE: very light grey to light grey, moderately firm, clear to 
translucent grains, very fine grained, angular to sub angular, sub rounded in 
part, low to moderate sphericity, well sorted quartz, trace very light grey 
argillaceous matrix, trace lithic and feldspathic grains, trace carbonaceous 
fragments, grading in part to arenaceous siltstone, poor visual porosity. 

SHOWS: Nil. 

CLAYSTONE WITH INTERLAMINATED SANDSTONE: medium dark grey to 
dark grey, moderately firm to firm, slightly dispersive, trace fine to very fine 
grained quartz throughout, minor quartz silt, trace carbonaceous fragments, 
trace glauconite, trace mica, non calcareous, with minor interlaminae of; 

SANDSTONE: very light grey to light grey, moderately firm, clear to 
translucent grains, very fine grained, angular to sub angular, sub rounded in 
part, low to moderate sphericity, well sorted quartz, trace very light grey 
argillaceous matrix, trace lithic and feldspathic grains, trace carbonaceous 
fragments, grading in part to arenaceous siltstone, poor visual porosity. 

SHOWS: Nil. 

CLAYSTONE: medium dark grey to dark grey, firm, minor pyritised wood 
fragments, rare glauconite, trace wisps of very fine to fine grained quartz, 
trace carbonaceous fragments, trace quartz silt throughout, non calcareous. 

SHOWS: Nil. 
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CLAYSTONE WITH INTERLAMINATED SANDSTONE: medium dark grey to 
dark grey, moderately firm to firm, slightly dispersive, trace fine to very fine 
grained quartz throughout, minor quartz silt, trace carbonaceous fragments, 
trace mica, non calcareous, with interlaminated; 

SANDSTONE: very light grey to light grey, moderately firm, clear to 
translucent grains, very fine grained, angular to sub angular, sub rounded in 
part, low to moderate sphericity, well sorted quartz, trace very light grey 
argillaceous matrix, trace lithic and feldspathic grains, trace carbonaceous 
fragments, grading in part to arenaceous siltstone, poor visual porosity. 

-_ 
SHOWS: Nil. I 
CLAYSTONE WITH INTERLAMINATED SANDSTONE: medium dark grey to 
dark grey, moderately firm to firm, slightly dispersive, trace fine to very fine 
grained quartz throughout, minor quartz silt, trace carbonaceous fragments, 
pyrite nodule (5mm), trace mica, trace fine grained quartz filled burrows, non 
calcareous, with interlaminated; 

SANDSTONE: very light grey to light grey, moderately firm, clear to 
translucent grains, very fine grained, angular to sub angular, sub rounded in l 
part, low to moderate sphericity, well sorted quartz, minor medium grey 
argillaceous matrix, trace lithic and feldspathic grains, trace carbonaceous 
fragments, grading in part to arenaceous siltstone, poor visual porosity. 

Nil. SHOWS: 

ARENACEOUS CLAYSTONE: medium dark grey to dark grey, moderately firm 
to firm, slightly dispersive, common very fine grained quartz grains 
throughout, grading to silty claystone in part, trace carbonaceous flecks, trac, 
mica, non calcareous. 

SHOWS: Nil. 

CLAYSTONE: medium dark grey to dark grey, firm, slightly dispersive, trace 
very fine to fine grained quartz, trace quartz silt, trace microcrystalline pyrite, 
trace glauconite, non calcareous. 

SHOWS: Nil. 

ARGILLACEOUS SANDSTONE: medium grey to medium dark grey, clear to 
translucent grains, friable to moderately firm, very fine to fine grained, sub 
angular to sub rounded, rounded in part, moderate to high sphericity, well 
sorted quartz, trace moderately weak patchy microcrystalline pyrite cement, 
abundant medium grey to medium dark grey argillaceous matrix, grading to , 
arenaceous claystone in part, minor carbonaceous grains and fragments, trace 1 
feldspathic grains, poor visual porosity. 

SHOWS: Nil. I 
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medium dark grey to dark grey, firm, slightly dispersive, trace 
very fine to fine grained quartz, trace quartz silt, trace microcrystalline pyrite, 
trace carbonaceous fragments, non calcareous. The core has a single 2mm 
thick laminae of featureless brownish black claystone and an associated lens 
( < 1 mm) of argillaceous, very fine grained quartz sand. 





6.3 APPENDIX 3 Palynology Range Charts 
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INDEX -  
NUMBER SPECIES 

131 
57 

116 
40 

139 
125 

89 
15 

! 58 
49 

118 
59 

148 

! ,ii 
120 
110 

41 
61 
19 
27 
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90 

108 
16 
10 
91 
63 
64 
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65 

6 
66 

124 
67 
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92 

7 
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94 
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42 
20 
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71 
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95 
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121 
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52 
73 
43 

8 
11 
12 
23 
32 
33 
30 
34 
28 
29 
35 
74 
17 
96 
75 
97 
98 

103 
117 
109 

99 
137 

44 
4 

76 
1 
2 
3 

53 
122 

36 
46 
55 
37 

AEQUITRIRADITES SPINULOSUS 
AEQUITRIRADITES VERRUCOSUS 
AMOSOPOLLIS CRUCIFORMIS 
AMFHIDIADEMA DENTICULATA 
ANAPICULATISPORIS PRISTIDENTATUS 
APPENDICISPORITES CF DISTOCARINATUS 
APPENDICISPORITES DISTOCARINATUS 
APTEA SP 
ARAUCARIACITES AUSTRALIS 
AREOSPHAERIDIUM SUGGESTIUM . 
AUSTRALOPOLLIS OBSCURIS 
BALMEISPORITES HOLODICTYUS 
BOTRYOCOCCUS 
CALLAOISPHAERIDIUM ASYMMETRICUM 
CALLIALASPORITES DAMPIERI 
CALLIALASPORITES TURBATUS 
CAMEROZONOSPORITES OHAIENSIS 
CAMEROZONOSPORITES SOLIDA 
CANNINGIA SP 
CERATOSPORITES EQUALIS 
CHATANGIELLA MICROCANTHA 
CHATANGIELLA TRIPARTITA 
CICATRICOSISPORITES AUSTRALIENSIS 
CICATRICOSISPORITES HUGHES1 
CINGUTRILETES CLAW S 
CIRCULODINIUM DEFLANDREI 
CIRCULODINIUM SOLIDA 
CLAVIFERA TRIPLEX 
CONTIGNISPORITES COOKSONIAE 
COPTOSPORA PARADOXA 
COPTOSPORA PILEOSA 
COROLLINA TOROSUS 
CRIBROPERIDINIUM EDW ARDS11 
CRYBELOSPORITES STRIATUS 
CYATHEACIDITES TECTIFERA 
CYATHIDITES AUSTRALIS 
CYATHIDITES MINOR 
CYCADOPITES FOLLICULARIS 
CYCLONEPHELIUM COMPACTUM 
CYCLOSPORITES HUGHES1 
CYMATIOSPHAERA 
DENSOISPORITES VELATUS 
DICTYOTOSPORITES COMPLEX 
DICTYOTOSPORITES SPECIOSUS 
DILW YNITES GRANULATUS 
ERICIPITES SCABRATUS 
EUCLADINIUM MADURENSE 
EURYDINIUM INGRAM11 
EXOCHOSPHAERIDIUM PHRAGMITES 
FALCISPORITES GRANDIS 
FALCISPORITES SIMILIS 
FORAMINISPORIS ASYMMETRICUS 
FORAMINISPORIS DAILY1 
FORAMINISPORIS WONTHAGGIENSIS 
FOVEOTRILETES PARVIRETUS 
GAMBIERINA RUDATA 
G ILLINIA HYMENOPHORA 
GLEICHENIIDITES 
RETEROSPHAERIDIUH CF LATEROBRACBIUS 
HETEROSPHAERIDIUM CONJUNCTUM 
BFXEROSPHAERIDIUM HETEROUWIWUM 
H.ETEROSPHAERIDIUM SOLIDA 
ISABELIDINIUM BALMEI 
ISABELIDINIUM BELFASTENSE 
ISABELIDINIUM BELFASTENSE ROTUNDATA 
ISABELIDINIUM COOESONIAE 
ISABELIDINIUM CRETACEUM 
ISABELIDINIUM RECTANGULARE CONTRACTUM 
ISABELIDINIUM RECTANGULARE DIVERSUM 
ISABELIDINIUM RECTANGULARE RECTANGULARE 
ISCHYOSPORITES PUNCTATUS 
KIOEANSIUM POLYPES 
KLUKISPORITES SCABERIS 
KW LISPORITES "ZIPPERI" 
KUYLISPORITES LUNARIS 
LAEVIGATOSPORITES OVATUS 
LEPTOLEPIDITES MAJOR 
LEPTOLEPIDITES VERRUCATUS 
LILIACIDITES EAITANGATAENSIS 
LYCOPODIACIDITES ASPERATUS 
LYGISTIPOLLENITES FLORINII 
MADURADINIUMPENTAGONUM 
MICRBYSTRIDIUM 
MICROCACHRYIDITES ANTARCTICUS 
NICROPLANKTON -FRESHWATER- %  
MICROP LANKTON-SALINE- %  
HICROPLANXTON-SALINE- DIVERSITY 
MILLIOUDIDINIDM.TENUITABDLATUS 
MUROSPORA FLORIDA ::. 
NELSONIELLA ACKRAS -. ': 
NELSONIELLA PSILATi ' 
NELSONIELLA SEHIRECTICUL&TA 
NELSONIELLA TUBERCULATA 
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NOTHOFAGIDITES ENDURUS 
NOTHOFAGIDITES PROTOSENECTUS 
NOTHOFAGIDITES SENECTUS 
NUMMUS MONOCULATUS 
ODONTOCHITINA CRIBROPODA 
ODONTOCHITINA OBESA 
ODONTOCHITINA OBESOPORIFERA 
ODONTOCHITINA OPERCULATA 
ODONTOCHITINA PORIFERA 
ODONTOCHITINA STUBBY 
OLIGQSPHAERIDIUM COMPLEX 
OLIGOSPHAERIDIUM PULCHERRIMUM 
ORNAMENTIFERA MINIMA 

.ORNAMENTIFERA SENTOSA 
OSMUNDACIDITES WELLMANII  
PALAEOHYSTRICHOSPHORA INFUSORIOIDES 
PERIPOROPOLLMITES POLYORATUS 
PEROTRILETES JUBATUS/MORGANII  
PHIMOPOLLENITES PANNOSUS 
PHYLLOCLADIDITES EUNUCHUS 
PHYLLOCLADIDITES MAWSONII  
PHYLLOCLADIDITES VERRUCATUS 
PILOSISPORITES GRANDIS 
PILOSISPORITES NOTENSIS 
PODOSPORITES MICROSACCATUS 
PROTEACIDITES 
PROTEACIDITES LARGE 
PTEROSPERMELLA AUREOLATA 
RETITRILETES AUSTROCLAVATIDITES 
RETITRILETES CIRCOLUMENUS 
RETITRILETES FACETUS 
RETITRILETES NODOSUS 
REWORKING PERMIAN 
REWORKING TRIASSIC 
SCHIZOSPORIS RETICULATUS 
SENECTOTETRADITES VARIRETICULATUS 
SPINIFERITES FURCATUS/RAMOSUS 
STERIESPORITES ANTIQUASPORITES 
STERIESPORITES REGIUM 
SUBTILISPHAERA SP 
TRICOLPITES 
TRICOLPITES CONFESSUS 
TRICOLPITES GILL11 
TRICOLPITES RENMARKENSIS 
TRICOLPITES SABULOSUS 
TRICOLPORITES APOXYEXINUS 
TRICOLPORITES LILLIEI 
TRILOBOSPORITES TRIORETICULOSUS 
TRIPOROLETES BIRETICULATLJS 
TRIPOROLETES RETICULATUS 
TRIPOROLETES SIMPLEX 
TRITHYRODINIUM MARSHALL11 
TRITHYRODINIUM PUNCTATE 
TRITHYRODINIUM THICK RETIC 
VELOSPORITES TRIQUETRUS 
VITREISPORITES PALLIDUS 
XENASCUS CERATOIDES 
XENIXOON AUSTRALIS 
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6.4 APPENDIX 4 Geochem Basic Data 



TABLE 1 

LOCH ARD 1 

Summary of Extraction and Liquid Chromatography 

Dee-93 

A. Concentrations of Extracted Material 

Weight of Total Loss on 

Rock Extd Extract Column 

DEPTH(m) (grams) (mm) (w-n) 
1050.0 13.5 66.9 nd 

1154.0 14.5 414.4 nd 

-------Hydrocarbons ---_ ----Nonhydrocarbons---- 

HC NonHC 

Saturates Aromatics Total NSO’s Asphalt Total 

(PPm) bpm) (PPm) kwm) (pm-d (w-d 
nd nd nd nd nd nd 

nd nd nd nd nd nd 

TABLE 1 

Summary of Extraction and Liquid Chromatography 

LC 1 ARD 1 Dee-93 

B. Compositional Data 

---Hydrocarbons---- ---Nonhydrocarbons----- EOM(mg) SAT(mg) SAT ASPH HC 

DEPTH(m) %SAT 
1050.0 nd 

1154.0 nd 

------- ------- -_----- --____- - - - - - - - 

%AROM O/6HC’s %NSO O/6ASPH %Non HC’s TOC(g) TOC(g) AROM NSO Non HC 
nd nd nd nd nd nd nd nd nd nd 

nd nd nd nd nd nd nd nd nd nd 

nd = no data GEOTECHNICAL SERVICES PlY LTD 



LOCH ARD 1 Summary of Gas Chromatography Data 

A. Alkane Compositional Data 

TABLE 2 

DEPTH(m) PristJPhyt. 
1050.0 nd 

1154.0 nd 

PristJn-C 17 
nd 

nd 

PhytJn-Cl8 
nd 

CPI(1) 
nd 

CPl(2) (C2 1 + C22)/(C28 + C29) 
nd nd 

nd 

TABLE 2 

LOCH ARD 1 

B. n-Alkane Distributions 

Summary of Gas Chromatography Data 

DEPTH(m) nC12 nC13 nC14 nC15 nC16 nC17 iC19 nC18 iC20 nC19 nC20 nC21 nC22 nC23 nC24 nC25 nC26 nC27 nC28 nC29 nC30 nC3- 

1050.0 nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd 

1154.0 nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd 

nd = no data GEOTECHNICAL SERVICES PTY LTD 





ANA%. dot 

21 

JOB No-t 2ouu, LOCH ARD-1, OTUY BASIN, 

KK/Ref 
No. 

v9199 
WC23 

v9200 
WC18 

Depth(m) 
Tw 

548:s 

668.0 

v9201 762 
suc15 

v9202 837. 
suc10 

~9203 954 
WC60 

1027 
WC55 

Ii max Range N 
V 

0.35 0.29-0.43 26 

0.42 0.31-0.52 26 

0.40 0.30-0.52 26 

0.38 0.31-0.48 25 

0.44 0.36-0.50 28 

0.42 0.36-0.48 26 

Description Including 
Liptini te (Exinite) Fluorescence 

Sparse cutinite, resinite and tiptodetrinite, yellow to orange, 
rare sporinite, yellow to orange. (Sardstone>>Coal. Coal 
sparse, I>V>>L, inertitewitrite. Dan abundant, I>V>>L. 
Inertini te abundant, vitrini te camwn, liptini te sparse. 
Mineral fluorescence pervasive, faint green to weak orange. 
Iron oxides cofmm. Pyrite abundant.> 

Sparse sporinite, yellow to orange, rare cutinite, resinite, 
lamlginite and liptodetrinite, yellow to orange. (Clayey 
si ltstone>sandstone>>carbonate. Dun abundant, I>>V>L. 
Inertini te cofrrwn, vitrini te and liptini te sparse. Mineral 
fluorescence pervasive, faint green to weak orange. Iron oxides 
comTlofl. Glauconite abwdant. Pyrite abundant.) 

Sparse cutinite and liptodetrinite, yellow to dull orange, rare 
sporinite, resinite and lamalginite, yellow to dull orange. 
(Calcareous siltstone>carbonate>coal. Coal rare, V>>I>L, 
vitrite. Dam abundant, I>V>L. Inertini te abundant, vitrini te 
comnon, lipt ini te sparse. Shell fragments sparse. Mineral 
fluorescence pervasive, faint green. Iron oxides abundant. 
Pyrite abundant.) 

Sparse cutinite and liptcdetrinite, yellow to dull orange, rare 
resinite, sporinite and lamalginite, yellou to dull orange. 
(Sandstone>carbonate>>coal. Coal rare, V>I>>L, 
vitrite>inertite. Dom abundant, I>V>>L. Inertinite abundant, 
vi trini te comnon, lipt ini te sparse. Shell fragments rare. 
Mineral fluorescence pervasive, faint green. Iron oxide cmn. 
Glauconite rare. Pyri te abundant. > 

Sparse lamalginite, bright yellow to orange, rare liptodetrinite 
yellow to orange. (Calcareous clayey siltstone>>coal. Coal 
sparse, V only. Vitri te. Texturally, the coal is it-n-nature to 
moderately mature ulminite with cell structures and some 
retmant cell lunens. Dom comnon, V>L>I. All three macera1 

groups sparse. Oil drops rare, bright greenish yellow. Mineral 
fluorescence pervasive, dull orange. Iron oxides comnon. 
Pyrite rare. 1 

Connon cutinite, yellow to dull orange, sparse lamalginite, and 
tiptodetrinite, yellow to orange, rare resinite, greenish 
ye1 low, rare sporinite, yellow to orange. (Calcareous clayey 
siltstone>>coal. Coal rare, V>>I . Inert i tewi tri te. Dcm 
abundant, I>WL. Inertini te and vitrini te abundant, 1 iptini te 
comnon. 8 i tunen rare, orange. Mineral fluorescence pervasive, 
dull orange. Iron oxides abundant. Pyrite sparse.) 



Gb486 ANA9L.doc 

KK/Ref. Depth(m) 
No. TYpe 

~9205 1150 
WC43 

1186 
suc44 

~9207 1205 
suc40 

v9208 1228 
w 

22 

JO8 # 203OA, LOCH ARO-I, OTU4Y EASIM 

Description Including 
i max Range N Liptinite (Exinite) Fluorescence 

V 

0.46 0.42-O-52 25 Cornnon cut inite, ye1 low to orange, sparse sporini te and 
liptodetrinite, yellow to orange, sparse resinite, yellow, 
sparse suberinite, weak brown. (Clayey siltstone>xoal. Coal 
CormKxI, V>I>L. Vitrite>inertite. Dcm abundant, V>I>L. 
Vitrinite abundant, inertinite and liptinite cannon. Mineral 
fluorescence pervasive, dull orange. Iron oxides comnon. 
Pyrite sparse. 1 

0.47 0.42-0.53 26 Abundant cutinite and liptodetrinite, yellow to dull orange, 
abundant resinite, greenish yellow, abundant sporinite, yellou 
to orange. (Coal>shaly coal. Coa 1 dominant , V>L>>I . 
Vitrite>clarite. Mineral-free maceral group composition of the 
coal : vitrinite - 89.5X, inertinite - x0.1%, liptinite - 10.5%. 
Shaly coal dcminant, V>L>>I. Clarite. Some open lumens 
present within telovitrinite, but coal is early mature in 
textural terms. Mineral-free maceral 
group conposition of the shaly coal: vitrinite - 53.8%, 
inertini te - <O.l%, liptinite - 46.2%. Exsudat i ni te rare, 
yellow to orange. Iron oxides sparse. Pyrite sparse.) 

0.54 0.48-0.65 28 Common cutinite, yellow to dull orange, comnon sporinite, yellow 
to orange, sparse resini te, greenish yet low, sparse 
liptodetrinite, greenish yellou to dull orange. (Clayey 
si 1 tstone>>coal. Coal cornnon, V>>I>L. Vi tri te>clari te. Dom 
abundant, I>V>L. All three maceral groups abundant. Bitumen 
sparse, dult orange. Mineral fluorescence pervasive, weak * 
brown. Iron oxides sparse. Pyrite abundant.) 

- - - Fluorescing liptinite absent. (Sandstone. Dom rare, I only. 
WC38 RImax 1.51 1.07-2.02 5 Mineral fluorescence patchy, weak orange. Iron oxides ccrrmon. 

Pyrite sparse. 1 

v9209 1326 0.41 0.35-0.48 28 Rare cutinite, sporinite and liptodetrinite, yellow to orange, 
SUC32 rare resinite, greenish yellow. (Sandstone>>coal. Coal sparse, 

v only. Vitrite. Dam sparse, V>L>I. Vitrini te sparse, 
liptinite and inertinite rare. Mineral fluorescence pervasive, 
dull green. Iron oxides abundant. Pyrite sparse.) 

The causes for low reflectances from SUC 32 are not clear. The vitrinite populations in samples v9207 and 
~9209 are both well defined. v9207 contains leaf tissue that would be expected to yield below average 
reflectances. Some leaf tissue is present in ~9209 but the presence of mesophyll does not seem to be the 
cause of the low values for v9209. If a sarrple has been incorrectly labelled, this may be clear from the 
lithology as SUC 32 is a Nch more sandy lithology than most of the other SUC samples. It is also possible 
that ~9207 is anomalously high, the sample containing a high proportion of inertinite compared with v9209 
ard v9206. 



FIGURE la 
VITRINITE REFLECTANCE AND COAL MACERAL INDENTIFICATION 

WELL: LOCH ARD-1 CLIENT: BHP PETROLEUM PlY LTD SAMPLE TYPE: SWC 
SAMPLE ID: 548.5 METRES DATE: APRIL 1994 
(Total No. of Readings=26) 0.29 0.30 0.31 0.31 0.32 0.32 0.32 0.32 0.33 0.33 0.35 0.35 0.35 0.36 0.36 0.36 0.37 

0.37 0.37 0.37 0.38 0.39 0.39 0.39 0.40 0.43 

VITRINITE REFLECTANCE - MACERAL IDENTIFICATION - 

POPULATION No. of Mean Min Max STD 2 x x x 
Number X Readings Ro (31;) Ro (X) Ro (X) Dev (X) Comments Vitrinite lnertinite Liptinite Bitumen 

R 

0 
F 

1 100.0 26 0.35 0.29 0.43 0.03 INDIGENOUS(+) 32.88 63.01 4.11 0.00 

10 

5 

0 

SAMPLE ID: 668.0 METRES SAMPLE TYPE: SWC 

(Total No. of Readings=26) 0.31 0.33 0.34 0.36 0.37 0.38 0.39 0.39 0.39 0.39 0.40 0.41 0.41 0.43 0.43 0.43 0.44 
0.45 0.45 0.45 0.46 0.47 0.47 0.48 0.48 0.52 

VITRINITE REFLECTANCE - MACERAL IDENTIFICATION - 

POPULATION No. of Mean Min Max STD Comments X X X X 

Number X 
Readings Ro (X) Ro (%) Ro (7;) Dev (X) Vitrinite lnertinite Liptinite Bitumen 

1 100.0 26 0.42 0.31 0.52 0.05 INDIGENOUS(+) 9.52 85.72 4.76 0.00 

0 
F 

R 

Fi 
D 

20 

15 

10 

5 

0 



FIGURE 1 b 
VITRINITE REFLECTANCE AND COAL MACERAL INDENTIFICATION 

WELL: LOCH ARD-1 CLIENT: BHP PETROLEUM PTY LTD SAMPLE TYPE: SWC 
SAMPLE ID: 762.0 METRES DATE: APRIL 1994 
(Total No. of Readings=26) 0.30 0.33 0.34 0.34 0.35 0.35 0.37 0.38 0.38 0.38 0.39 0.39 0.40 0.40 0.40 0.41 0.41 

0.41 0.42 0.42 0.44 0.44 0.45 0.47 0.48 0.52 

VITRINITE REFLECTANCE - MACERAL IDENTIFICATION - 

POPULATION No. of Mean Min Max STD % % % % 
Number % Readings Ro (X) Ro (X) Ro (X) Dev (X) Comments Vitrinite lnertinite Liptinite Bitumen 

P 

1 100.0 26 0.40 0.30 0.52 0.05 INDIGENOUS(+) 21.88 68.74 9.38 0.00 

SAMPLE ID: 837.0 METRES SAMPLE TYPE: SWC 

(Total No. of Readings=25) 0.31 0.31 0.32 0.34 0.34 0.35 0.36 0.37 0.37 0.38 0.38 0.39 0.39 0.40 0.40 0.40 0.40 
0.41 0.41 0.41 0.41 0.41 0.43 0.45 0.48 

VITRINITE REFLECTANCE - MACERAL IDENTIFICATION - 

POPULATION No. of Mean Min Max STD Comments % % % % 
Number % Readings Ro (X) Ro (X) Ro (X) Dev (X) Vitrinite lnertinite Liptinite Bitumen 

0 
F 

R 

ri 
D 

N 
G 
S 

1 100.0 25 0.38 0.31 0.48 0.04 INDIGENOUS(+) 40.00 55.56 4.44 0.00 

0 
GiiE+k I I I I I I I, I I I I I I I I I I r I I I I I1 I I1 1 I 

0 1 VITRINITE REFLECTANCE 2 GEOTECH 3 



FIGURE 1 c 
VITRINITE REFLECTANCE AND COAL MACERAL INDENTIFICATION 

WELL: LOCH ARD-1 CLIENT: BHP PETROLEUM PN LTD SAMPLE TYPE: SWC 
SAMPLE ID: 954.0 METRES DATE: APRIL 1994 
(Total No. of Readings=28) 0.36 0.37 0.39 0.39 0.40 0.40 0.41 0.41 0.43 0.44 0.44 0.44 0.44 0.45 0.45 0.45 0.45 

0.45 0.45 0.46 0.46 0.46 0.46 0.47 0.47 0.47 0.48 0.50 

VITRINITE REFLECTANCE - MACERAL IDENTIFICATION - 

POPULATION No. of Mean Min Max STD % % % % 
Number % Readings Ro (X) Ro (X) Ro (X) Dev (%) Comments Vitrinite lnertinite Liptinite Oil Drops 

1 100.0 28 0.44 0.36 0.50 0.03 INDIGENOUS(+) 50.00 16.67 25.00 8.33 

0 
F 

SAMPLE ID: 1027.0 METRES SAMPLE TYPE: SWC 

(Total No. of Readings=26) 0.36 0.36 0.38 0.38 0.38 0.40 0.40 0.40 0.40 0.40 0.42 0.42 0.42 0.42 0.42 0.42 0.42 
0.42 0.43 0.43 0.45 0.45 0.45 0.46 0.47 0.48 

VITRINITE REFLECTANCE - MACERAL IDENTIFICATION - 

POPULATION No. of Mean Min Max STD 
Readings Ro (%) Ro (X) Ro (X) Dev (SC) 

Comments % % % % 

Number % 
Vitrinite lnertinite Liptinite Bitumen 

1 100.0 26 0.42 0.36 0.48 0.03 INDIGENOUS(+) 35.21 42.25 21.13 1.41 

0 iELi I I I I I1 I I I I I I I I I I I i i I I I I I I I I I If 
0 1 VITRINITE REFLECTANCE 2 GEOTECH 3 



FIGURE Id 
VITRINITE REFLECTANCE AND COAL MACERAL INDENTIFICATION 

WELL: LOCH ARD-1 CLIENT: BHP PETROLEUM PTY LID SAMPLE TYPE: SWC 
SAMPLE ID: 1150.0 METRES DATE: APRIL 1994 
(Total No. of Readings=25) 0.42 0.42 0.42 0.43 0.44 0.44 0.45 0.45 0.45 0.45 0.45 0.46 0.46 0.46 0.46 0.46 0.46 

0.47 0.47 0.48 0.48 0.49 0.49 0.51 0.52 

VITRINITE REFLECTANCE - MACERAL IDENTIFICATION - 

POPULATION No. of Mean Min Max STD % % % % 
Number % Readings Ro (X) Ro (X) Ro (%) Dev (X) Comments Vitrinite lnertinite Liptinite Bitumen 

1 100.0 25 0.46 0.42 0.52 0.03 INDIGENOUS(+) 50.00 27.94 22.06 0.00 

0 
F 10 
P 

A D 5- : 
I -iT 

z 
0 

zir+ 
S 1 I, 1 I ,,,,,,,,,,,,,,,,,,,,I I I I, 

0 1 VITRINITE REFLECTANCE 2 3 

SAMPLE ID: 1186.0 METRES SAMPLE TYPE: SWC 

(Total No. of Readings=26) 0.42 0.42 0.43 0.43 0.44 0.44 0.44 0.45 0.45 0.45 0.46 0.46 0.47 0.47 0.48 0.48 0.48 
0.49 0.49 0.49 0.50 0.50 0.51 0.52 0.52 0.53 

VITRINITE REFLECTANCE - MACERAL IDENTIFICATION - 

POPULATION No. of Mean Min Max STD Comments % % % % 
Number % Readings Ro (X) Ro (X) Ro (X) Dev (X) Vitrinite lnertinite Liptinite Bitumen 

1 100.0 26 0.47 0.42 0.53 0.03 INDIGENOUS(+) 82.77 0.11 17.12 0.00 

10 

i 
5- 

0 
ii!iiii 1 I I I I, I, I,, , , , , , , , , , , , , , , , ,I,, 

0 1 VITRINITE REFLECTANCE 2 GEOTECH 3 



FIGURE le 
VITRINITE REFLECTANCE AND COAL MACERAL INDENTIFICATION 

WELL: LOCH ARD-1 CLIENT: BHP PETROLEUM PTY LTD SAMPLE TYPE: SWC 
SAMPLE ID: 1205.0 METRES DATE: APRIL 1994 
(Total No. of Readings=28) 0.48 0.48 0.49 0.49 0.49 0.49 0.50 0.50 0.51 0.51 0.52 0.52 0.52 0.53 0.53 0.53 0.54 

0.55 0.56 0.57 0.58 0.59 0.61 0.61 0.62 0.63 0.64 0.65 

VITRINITE REFLECTANCE - MACERAL IDENTIFICATION - 

POPULATION No. of Mean Min Max STD % % % % 
Number % Readings Ro (%) Ro (%) Ro (X) Dev (X) Comments Vitrinite lnertinite Liptinite Bitumen 

1 100.0 28 0.54 0.48 0.65 0.05 INDIGENOUS(+) 34.40 36.80 28.00 0.80 

0 
F 

R 

k 
D 

10 - 

5- 
Gt 
iHIll-+ 

0 1, I, I, ,111 11 I I I1 11 11 11 111 1 I1 11 
0 1 VITRINITE REFLECTANCE 2 3 

SAMPLE ID: 1228.0 METRES SAMPLE TYPE: SWC 

(Total No. of Readings=5) 1.07 1 .lO 1.67 1.69 2.02 
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FIGURE If 
VITRINITE REFLECTANCE AND COAL MACERAL INDENTIFICATION 
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Otway Basin, Victoria 
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1. INTRODUCTION 

a. Well & Rig Data 

Company 

Well Name 

Location 

Permit 

Latitude 

Longitude 

Field 

Rig 

RT - MSL 

RT - Seabed 

Spud Date 

Total Depth 

Total Depth Date 

Completion Status 

INTEQ Unit No 

Crew, DrillByte 

Crew, Logging 

: 

. . 

. . 

: 

. . 

: 

: 

: 

: 

: 

: 

. . 

: 

: 

. . 

: 

: 

BHP Petroleum Pty Ltd 

Loch Ard-1 

Otway Basin, Victoria 

VIC/P31 

38O 55' 54.717" South 

143O 10' 55.156" East 

Exploration 

"Byford Dolphin" 
Semi-submersible 

25.00 metres 

100.0 metres 

18tiOctober 1993 

1397 metres 

27ti October 1993 

Plugged and Abandoned 

503 

A. Thangam, G. Timmis 

C. Dickinson, D. Alsop 
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b. Prognosis 

Loch Ard-1 was located in the eastern part of Vic/P31, approximately 
8 km north of Eric The Red-l. 
Upper Shipwreck Group IBl sand, 

It was designed to test the primary 

sand and a tertiary 
secondary Upper Shipwreck Group 'A1 

target (the Sherbrook Group 'B' sand) in a 
faulted anticline structure. 

The Loch Ard structure is defined by 1 by 1 km seismic grid. The 
structure formed during episodic structural inversion from the Late 
Campanian to Late Miocene times. Transpressional movement during this 
period saw selective reactivation of pre-existing normal faults in a 
complex pattern, resulting in a shallow but relatively high relief 
and robust structure. Closure is a fault dependant with top seals for 
each target being juxtaposed across faults as the lateral seal. 

Loch Ard-1 was predicted to intersect a sedimentary sequence ranging 
in age from Recent to Early Cretaceous, similar to that seen at Eric 
The Red-l. The tertiary target (the Sherbrook Group IBr sand) is 
predicted from 467-539 mSS, the Upper Shipwreck Group 'A' sand is 
expected from 635-740 mSS, 
Shipwreck Group 

while the primary target the Upper 
lBr is expected from 904-1072 mSS. 

Baker Hughes Inteq provided DrillByte Service on Lock Ard-1 from spud 
to a Total Depth of 2170 m. In addition to formation evaluation and 
conventional mud logging, real time data monitoring and recording as 
well as pressure and drilling analyses were carried out. The 
continuous evaluation of pressures and drilling progress provided an 
aid in optimizing drilling costs and ensured that drilling continued 
with the maximum safety to personnel, the well, and equipment. The 
operator was continuously advised as to the status of these analyses, 
with data and results stored on floppy disks for 
evaluation. 

post-well 
The printouts and plots of the results of these services 

are contained in the appendices to this report. 

c. Sample Distribution 

Formation evaluation services were provided from 100 - 1397 m TD. 

Two sets of unwashed cuttings samples, 
samples (200 gm) from 393 m to TD, 

two sets 100 m composite 

m into each sand, 
one set 1 kg bulk AFT samples (20 

plus 100 m thereafter), five sets of washed and 
dried cuttings samples (100 gm), one set of mud samples from the top 
and bottom of each hole section (3x1 ltr) and one set of Petrocraft 
sample vials were prepared for distribution as follows: 

To: BHP Petroleum Pty Ltd 2 sets 200 gm unwashed 
BHP Core Store 2 sets 100 gm washed and dried 
Cl- Kestrel Management 
Unit 58 

1 set 1 kg bulk sand samples 
Charts 

Slough Estate 
170 Forester Road 
Mt Waverley, Victoria 3149 
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To: 

To: 

To: 

To: 

To: 

To: 

To: 

Mud 

Mr. G. Roder 
Bridge Oil Ltd 
255 Elizabeth Street 
Sydney, NSW 2000 

1 set 100 gm washed and dried samples 

Officer-in-charge 
BMR Core and Cuttings 
Laboratory (AGSO) 
80 Collie Street 

1 set 100 gm washed and dried samples 

Fyshwick, ACT 2609 

Mr. V. Davoli 
VicDEM Corelab 
196 Turner Street 

1 set 100 gm washed and dried samples 

Port Melbourne, VIC 3207 

Mr. J. Phipps 
BHP Petroleum 
15th Floor 

Petrocraft sample vials 

120 Collins Street 
Melbourne, VIC 3000 

Mr. M. Giraletti 1 set 100 gm composite samples (100 m) 
BHP-Melbourne Research 1 set 1 ltr mud samples 
Laboratories 
245 Wellington Road 
Clayton, VIC 3168 

Mr. K. Doolan 
BHP-Central Research 
Laboratories 
Off Vale Street 

1 set 100 gm composite samples (100 m) 
1 set 1 ltr mud samples 

Shortland, NSW 2307 

Dr. S. Short 
ANSTO 
Building 34 
New Illawara Road 
Lucas Heights, NSW 2232 

1 set 1 ltr mud samples 

samples were collected at the following depths: 
l 393 m, 942 m, 1397 m. 

Samples were collected and processed from the 20" casing shoe over 
the following intervals: 

8 393 - 942 m : 5 m samples 
= 9420 1397 m : 3 m samples 
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2. DRILLING & ENGINEERING 

a. Well History 

The rig "Byford Dolphin" arrived at the Loch Ard-1 location on the 
19 October 1993. The drill floor was 25 m above sea level and 100 m 
above the seabed (water depth of 75 m). Please note that all bit 
hours refer to rotating hours on-bottom, and all depths are 
referenced to the drill floor unless otherwise indicated. 

After securing anchors and ballasting down, 
00:28 hrs on the 19& October 1993. 

Loch Ard-1 was spudded at 

36" Hole Section: 100 to 132 metres. 

RRB#l, a 17.5" Security SS44G (18-18-20 jets), was run in tandem with 
a 36" hole-opener (4x20 jets). It drilled new hole from the seabed to 
132 m in 0.97 hrs at an average ROP of 33.3 m/hr and was graded 2-20 
WT-A-2-l-NO-TD. Hi-vis pills (50 bbls) were spotted after each single 
had been drilled, and all returns were to the sea floor. At 132 m, 
the hole was cleaned with a guar gum sweep and then displaced with 
145 bbls of the same. The bit was then pulled to run 30" casing. 

Three joints of casing (Drill Quip, 456/310 lbs/ft, B, 30.0") were 
run in the hole with no problems, and the shoe was set at 130 m. The 
casing was cemented with 672 sx class "G1' cement at 2.03 sg, with 2% 
CaCl,. 

9.875" Pilot Hole Section: 132 to 388 metres. 

Due to the possibility of encountering shallow gas, a small (9.875") 
diameter hole was first drilled, 
diameter. 

to be subsequently opened to 26" 

NB#2, a 9.875" Security SS33SF (16-16-16 jets), drilled out the 
casing shoe and cement before progressing to a depth of 388 m in 3.17 
hrs at an average ROP of 80.0 m/hr. Hi-vis pills (20 bbls) were 
spotted after each single had been drilled, and all returns were to 
the sea floor. Tight hole conditions were encountered at 369 m and 
required repeated reaming. The bit was graded 2-2-WT-A-2-2-NO-T& 

26.0" Hole Section: 132 to 393 metres. 

RRB#1.2, a 17.5 I1 Security SS44G (18-18-20 jets), was made up to a 26" 
hole-opener (18-18-18-20 jets) and run in the hole. The pilot hole 
was opened to 26" to a depth of 388 m, 
per half stand. 

with 40 bbl hi-vis guar gum 
An additional 5 m of new formation was drilled to a 

depth of 393 m, and the hole was swept with 350 bbl seawater, 375 bbl 
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war gum, and 325 bbl hi-vis gel was spotted on bottom. A survey was 
dropped and the bit pulled to the shoe. The hole was in good 
condition with no drag, nevertheless the bit was run back in to 
bottom and swept with 350 bbl of seawater, 750 bbl of hi-vis and 300 
bbls of KC1 mud was spotted on bottom before pulling the bit out of 
the hole. This bit drilled 5 m in 0.17 hrs at an average ROP of 29 
m/hr and was graded 3-2-WT-A-2-2-NO-TD. 

Twenty four joints of casing (Swift, X52, 94 lb/ft, 20.0") were run, 
with the shoe set at 383 m. The casing was cemented with a lead 
slurry of 683 sx class @@G1' cement at 1.50 sg. This was followed by a 
tail slurry of 756 sx of class '@GW1 cement at 1.90 sg which was 
displaced with 323 bbls of seawater. 

The BOPs and riser were rigged up and run to the sea floor. The BOPs 
were then tested. The first two attempts at pressure-testing the 
annulus failed due to a leaking AX ring gasket. This was replaced and 
the BOPs were successfully pressure-tested. 

12.25" Hole Section: 393 - 942 metres. 

RRX1.3, a 17.5" Security SS44G (18-18-20 jets), drilled out the 
cement, shoe and rat-hole to 393 m whilst displacing the hole with a 
KCl/PHPA/Polymer mud system. Bottoms-up was then circulated and the 
bit was tripped. 

NB#3, a 12.25" Hughes ATM 1lHG (15-16-16 jets) was made up and run 
into the hole in conjunction with an MWD tool. Three metres of new 
hole were drilled from 393-396 m. After circulating and cleaning the 
hole, the bit was pulled back into the shoe and a Formation Integrity 
Test (FIT) was conducted. The results were as follows: 

After the FIT, the bit was run back to bottom and new formation was 
drilled from 396 m. At 942 m it was decided that a suitable casing 
seat had been reached and drilling was halted. Bottoms-up was 
circulated, and the pipe slugged before attempting to pull out of the 
hole. The first few stands were very tight, especially in a claystone 
section from 765-775 m (15 klbs overpull) where swabbing occurred, 
and it was decided to ream back to bottom and circulate bottoms-up. 
After circulating and cleaning the hole, the bit was pulled out of 
the hole, though further circulating was required to counter problems 
with minor overpull. This bit drilled 549 m in 10.92 hrs at a rate of 
penetration of 50.3 m/hr. The bit was graded 20l-WT-A-E-20NO-TD. 
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The wireline unit was then rigged up and the following logs were run: 

1 Run 1 Log Type Interval 

DLL-MSFL-AS-GR-SP-CAL-AMS 393 - 942 m 

FM+GR-AMS n/a 
CST-GR (30 shots) 

A wiper trip was then run on the completion of the E-Logs and RRX3.1 
was made up and run into the hole in conjunction with an MWD tool. 
There was 15 klb drag at 587 m, 
tight spot before continuing 

and the bit was worked through that 
to run in to bottom with neither 

resistance nor fill. No significant gas peak was recorded at bottoms- 
up and the bit was pulled without any problems. 

Seventy-two joints of casing (47 lb/ft, PllO, New Vam, 9.625") casing 
were then run with the shoe set at 929.66 m. The casing was cemented 
with a lead slurry of 100 sx Class 
gall/ton of Econolite, 

'G, cement at 1.50 sg with 15 
followed by a tail slurry of 300 sx Class 'G@ 

cement at 1.89 sg neat. This was displaced with 17.5 bbls seawater, 
and 183 bbl of mud using the rig pumps. 

8.5" Hole Section: 942 - 1397 metres. 

NB#4, an 8.5" Hughes ATM11 HG (12-12-12 jets), was made up and run 
into the hole in conjunction with an MWD tool, drilling the float and 
cement, together with the shoe at 930 m. The 12.25" rat-hole was 
reamed to 942 m and new hole was drilled from 942-945 m. The hole was 
circulated clean and the bit was pulled back into the shoe to conduct 
an FIT. The results were as follows: 

New hole was drilled from 945 m to a Total Depth of 1397 m. This bit 
had drilled 455 m in 21.15 hrs at an average rate of 21.5 m/hr 
(graded 3030WT-A-E-l-ER-TD). 

After circulating the hole clean, 
hole conditions were encountered. 

tripping commenced however tight 
After reaching the shoe, the bit 

was run back to bottom and the hole circulated clean. The subsequent 
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trip out was trouble-free and after rigging up the wireline unit, the 
following logs were run: 

I Log Type Interval 

1 
2 

rl 

DLL-MSFL-SDT-GR-SP-CAL-AMS 
LDL-CNL-GR-CAL-AMS 

3 VSP 
4 CST-GR 30 shots 

After completion and evaluation of the wireline logs, a plug and 
suspend program was undertaken for Loch Ard-1 well. 
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b. Bit Optimisation 

Bit performance was continuously monitored and the operator advised 
of the rate of penetration, torque and formation changes. See Table-4 
for a detailed breakdown of bit data. 

Loch Ard-1 was drilled using a total of 3 new bits, and 1 re-run bit, 
in 36.38 hrs at an average rate of penetration of 35.7 m/hr. 

36" Hole Section 
This section was drilled using a 17.5 I1 Security SS44G bit (IADC 135), 
run in tandem with a 36" hole-opener. The 32 m of 36" hole were 
drilled in 0.97 hrs at an average ROP of 33 m/hr. Typical drilling 
parameters used were: WOB 1-14 klbs, RPM 90, pump pressure 1380 psi 
at 1080 gpm. The bit was graded 2-2-WT-A-2-l-NO-TD. 

9.875" Pilot Hole Section 
A 9.875" Security SS33SF (IADC 116) was used to drill a pilot hole 
for the 26" hole section. This bit drilled a total of 256 m in 3.17 
hrs at ROPs varying from 20-200 m/hr and averaging 80.7 m/hr. Typical 
drilling parameters were: WOB 0.5-14 klbs, RPM 120, pump pressure of 
790-850 psi at 5307540 gpm. The bit was graded 2-2-WT-A-2-l-NO-TD. 

26" Hole Section 
The pilot hole was opened to 26" with a 17.5" Security SS44G (IADC 
135) I in tandem with a 26" hole-opener. This bit opened 256 m in 9.1 
hrs, and then drilled a further 5 m in 0.17 hrs at an average ROP of 
28.0 m/hr. Typical drilling parameters were: WOB 12-20 klb, RPM 102, 
pump pressure 2200 psi at 1100 gpm. It was graded 3-2-WT-A-2-2-NO-TD. 

12.25" Hole Section 
This section was drilled with a 12.25" Hughes ATM 1lHG (IADC 437). 
It completed a total of 549 m in 10.92 hours, at an average rate of 
penetration 50.3 m/hr. The lithology through this section was 
dominantly sandstone in the upper part, with claystone becoming 
predominant in the lower section. The bit performed well in the 
sandstone sections and slower in the claystone sections. Variations 
in ROP within the sandstone were caused by lithological changes with 
regards to pyrite and the calcareous cementation of the sandstone. 
Typical drilling parameters were: WOB O-38 klb, RPM 95-115, pump 
pressure of 2270-2695 psi at 736-774 gpm. The bit was graded 2-l-WT- 
A-E-2-NO-TD. 

8.5" Hole Section 
This section was also completed with a single bit run to Total Depth. 
An 8.5" Hughes ATM-1lHG (IADC 437) drilled cement, float collar, shoe 
and rat-hole before drilling to TD, along with some reaming on the 
subsequent wiper trip. Typical parameters were: WOB 14-34 klb, RPM 
82-121, pump pressure 2000 psi at 415 gpm. The bit was graded 3-3-WT- 
A-E-l-ER-TD. 

BHPP: Loch Ad-1 
Page 4- 



c. Hydraulics Optimisation 

Hydraulics analyses were provided for the operator on a daily basis. 
Results of these analyses were provided on the daily Geological - 
Engineering reports and on the Hydraulic data printouts in Appendices 
IX and X respectively. A summary is also provided in Table-5. 

The rig was equipped with two NATIONAL 12P 160 triplex pumps with a 
pump output of 5.41 gal/stk at 97% efficiency. 

36" Hole Section 
This section was drilled using seawater and hi-vis sweeps. Flow rates 
of 1010-1100 gpm were used giving turbulent flow regimes in the open 
hole annular sections. The impact force and percentage pressure loss 
were 707 lbf and 24%, with the low percentage pressure loss due to 
the presence of the 36" hole-opener. 

9.875" Pilot Hole Section 
This section was also drilled with seawater as the drilling fluid at 
a flow rate of 540-560 gpm with 20 bbl hi-vis gel sweeps at every 
half stand, producing excellent cuttings transport properties but 
turbulent flow regimes within the 9.875" annular section. 

26" Hole Section 
Opening of the hole to 26w was also made with seawater and hi-vis 
sweeps with flow rates of 1080-1120 gpm giving turbulent flow regimes 
within all annular sections. The impact force and percentage loss 
were 707 lbf and 67%. 

12.25" Hole Section 
This section was drilled with an MWD tool in the BHA using a KCl/PHPA 
mud. The mud density was kept stable at 1.09-1.10 sg, along with 
PV/YP of 15127 and Gels of 6/10. A configuration of 2x16,1x15 jets 
were used with a flow rate of 736-774 gpm. This provided good 
hydraulic and hole cleaning capabilities while maintaining laminar 
flow regimes through the annulus with an annular velocities in the 
largest annular section (the riser) of 16 m/min. The hydraulic power 
at the bit was 695 hhp with an impact force of 1581 lbf. The pressure 
loss at the bit was 1550 psi, 58 % of the total pressure loss of 
2270-2695 psi with the MWD tool accounting for a pressure drop of 
150-320 psi. 

8.5" Hole Section 
This section was drilled with an MWD tool in the BHA using a KCl/PHPA 
mud. A combination of 3x12 jets and a flow rate of 400 gpm was used. 
With mud properties of: Density 1.09 sg, and PV/YP 14/22 remaining 
consistent, this produced bit hydraulics of; Impact force 750 lbf, 
295 hhp. The pressure loss at the bit was 1250 psi, which was 72% of 
the total. Flow through the annulus was laminar within all hole 
sections. 
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d. Borehole Condition. 

Borehole condition was monitored by observing rotary torque, overpull 
on connections and during trips, hole fill after trips and cavings. 
Carbide checks were run on a regular basis to check the lag and 
obtain an estimate of the average hole size. 

36" Hole Bection 
This section was drilled without problems, as was the 3V casing run. 

9.875" Pilot Hole and 26" Hole Section 
This section was drilled without problems except at 369 m where, 
while making a connection, tight hole with 15 klb overpull was 
encountered and this required repeated reaming to remedy. No further 
hole problems were recorded within this interval and no drag was 
recorded on the way out of the hole. No hole problems were noted 
while opening the 9.875" pilot hole to 26", and the 20" casing was 
run and cemented without problems. 

12.25" Hole Section 
This section was drilled with minor hole problems. The occasional 
decrease in penetration rates were mainly associated with well 
cemented sandstone sections. One carbide check was made at 798 m 
while drilling this section. The result from this indicated that the 
hole had an average diameter of 14T This was corroborated by the 
caliper log which indicated an average hole size of 13". No severe 
hole problems were encountered while drilling, however, during the 
trip out, tight hole conditions were encountered at 765-775 m. The 
bit was then reamed to bottom and full returns were circulated up 
before attempting to come out of the hole once again. During the trip 
out at this depth, tight hole conditions were still encountered with 
a maximum overpull of 30 klb at 600 m. 
could have been falling in, 

It appeared that the hole 

from 600 m to the shoe. 
which required the bit to be pumped out 

wireline, 
No problems were encountered while running 

however a wiper trip before running 9.625" casing indicated 
a slight drag of 15 klb from 587-596 m which required the bit to work 
through. No fill was encountered and no problems were encountered 
while pulling out of the hole. The 9.625" 
without any problems. 

casing was then run in 

8.5" Hole Section 
No major torque or overpull on connections occurred while drilling 
this section. However, while attempting to pull out at TD, 20-30 klb 
overpull and swabbing of the hole took place. This was the result of 
thick mud cake build-up through a large distance in this section, as 
detected by the caliper log. A carbide was run at 1200 m and this 
gave an average hole size of 10.3611. 
average hole size of 9". 

The caliper log indicated an 
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3. PRESSURE EVALUATION 

a. Formation Fracture Pressure 

Fracture pressures were calculated using the "Constant Effective 
Stress Ratio" method. This utilized leak-off data and allowed for 
lithological and pore pressure variations. It should be noted that 
this method assumes uniform tectonic stress, and any unconformities 
may place the section on either side in a different stress regime 
(See Appendix IV, Pressure Gradient Analysis Plot). 

Two Formation Integrity Tests were conducted during the drilling of 
Loch Ard-1 and the results are as follows: 

Depth Casing Shoe Hole Size Mud o Fracture Press 
(ml (ml (inches) (sg) mg -1 
396 382.0 12.25 1.06 1.44 

945 930.0 8.5 1.09 1.87 

No losses to the formation were noted during the drilling of the 
12.25" and the 8.5" hole. It is unlikely that any hydraulic 
fracturing would have occurred as the minimum fracture gradients of 
1.44 and 1.87 sg EMD were not exceeded at any time by the maximum 
circulating density of 1.18 sg. While running wireline logs, losses 
of up to 1.3 bbl/hour were noted, and it is believed to be due to 
seepage within the porous sandstone. 

b. Formation Pore Pressure 

Pore pressure indicators, including DXC, flowline temperature, mud 
resistivity, hole condition, cavings and gas values, were monitored 
on a continuous basis while drilling and pore pressure estimates were 
reported to the operator on a daily basis. When the MWD tool was run, 
these results were used in the estimation of pore pressures. Plots of 
the relevant pressure indicators and pressure estimates are detailed 
in the Drilling Data Pressure Plot in Appendix II, Composite Pressure 
Data Plot in Appendix III and the Pressure Gradient Analysis Plot in 
Appendix IV. Based on off-set data a normal pore pressure gradient of 
1.03 sg EMD was assumed for initial section of Lock Ard-1. 

9.875@@ pilot hole, 36" and 26" Hole Sections 
It was not possible to accurately monitor pore pressure through these 
sections as there were no returns to' surface and drilling was 
generally controlled by using a very low weight on bit. The absence 
of any major hole problems while drilling or running casing suggests 
that pore pressure remained normal at 1.03 sg EMD through these 
intervals. 
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12.25@@ Hole Section 
The pore pressure was estimated to be normal at 1.03 sg END from the 
casing shoe down to 942 m. Tight hole problems, including swabbing, 
occurred while tripping out off the hole at 770 m and 600 m. A thick 
filter cake build-up around these depths, as measured when the hole 
was later logged provides a reasonable explanation. All other 
abnormal pressure indicators confirm that the pressure remained 
normal throughout this section, though Dxc trend was a poor indicator 
due to the predominance of Sandstone within this section. 

8.5" Hole Section 
The pore pressure was estimated to be normal at 1.03 sg EMD through- 
out this section. A normal Dxc trend, 
was achievable within this interval. 

joining the Claystone sections 
The trend line did show shifts 

towards the left within several intervals, but these all corresponded 
to lithology changes from Claystone to Sandstone. The same problem 
with tight hole while tripping out that occurred in the 12.25" 
section took place in this interval. Again, 
build-up of filter cake. 

the logs detected a thick 
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4. GEOLOGY AND SHOWS 
Cuttings samples were collected at 5 metre intervals from the 20" 
casing shoe to the base of the 12.25" hole section (393 - 942 m). 

Cuttings samples were also collected at 3 metre intervals from the 
9.625" casing shoe to Total Depth (942 - 1397 m). 

Geology Summary 

660 - 1208 

The lithologies seen in Loch Ard-1 are described below. For further 
descriptions see Appendix XI (Formation Evaluation Log). 

Spud to 393 m 

Returns to the sea floor 

393 - 660 mRT: CLAYSTONE with interbedded SANDSTONE grading into 
SANDSTONE with interbedded CLAYSTONE 

CLAYSTONE: generally medium grey to moderately dark grey, and medium 
to dark brown grading to olive black in part. It was dominantly soft 
and only occasionally firm, and moderately to very dispersive. The 
claystone was often very arenaceous and massive to sub-blocky in part 
and was occasionally silty. Accessory minerals include trace fine 
pyrite aggregates, common carbonaceous material, traces of brown 
crystalline dolomite fragments and trace to common glauconite grains. 

SANDSTONE: light to very light grey, occasionally green grey. It was 
generally friable with abundant loose grains, and was occasionally 
hard in parts, bound by a moderately hard silicas cement. It was fine 
to coarse, occasionally very coarse, but dominantly medium grained. 
It was well sorted and occasionally poorly sorted near the top. The 
grain shape was subangular to rounded, and grains were generally 
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transparent to translucent. A trace green grey to light grey 
argillaceous matrix was present. Accessory minerals seen included 
trace to common pyritic grains and aggregates as well as trace to 
common glauconite in parts. Trace green, black and yellow lithics 
were noted and although fairly rare, iron staining on some quartz 
grains was also present. Visible porosity was generally good to 
excellent. No oil shows were seen. 

There were no oil or gas shows. Gas was first recorded from 481 mRT. 

660-918 mRT: SANDSTONE with interbedded CLAYSTONE 

SANDSTONE: white to light grey and occasionally green grey consisted 
of a very fine to coarse grain size, dominantly medium. The sand was 
dominantly friable and consisted of loose grains. The grains were 
dominantly subrounded to subangular although they were often seen to 
be rounded to angular in parts, translucent to transparent, and the 
sandstone was very well to moderately sort. 
argillaceous matrix 

A green grey dispersive 
was noted throughout the section. Accessory 

minerals include fragments and aggregates of pyrite, trace to common 
glauconite, trace fine black carbonaceous specks, trace iron stained 
quartz. Trace to rare dull to sub-vitreous brittle black coal was 
also recognized in the formation. Visible porosity ranged from fair 
to excellent in the upper sections to mid sections of the sand and 
poor lower down the formation. No shows were seen in this interval. 

CLAYSTONE: light grey to light grey brown grey. It was dominantly 
soft, silty to finely arenaceous throughout the section, and 
moderately dispersive. It was sub-blocky, sticky in part and massive. 
Accessory minerals include trace to common fine black carbonaceous 
specks throughout the formation, traces of fossils, trace to common 
glauconite. 

GLAUCONITIC CLAYSTONE: it occurred at the top of the interval as a 
dusky grey, soft, sticky claystone with abundant fine to medium 
glauconite. It was sub-blocky and contained traces of pyrite, black 
lithics and black coal. 

918-1035 mRT: CLAYSTONE 

CLAYSTONE: light grey to occasionally grey brown and becoming medium 
grey brown with depth and generally dispersive in part. It was soft 
to firm and was massive and occasionally sub-blocky. Accessories 
included trace to common sand, 
dolomite, pyrite, 

traces of light brown crystalline 
rare glauconite and traces of black, 

dull, brittle coal and carbonaceous fragments. 
moderately 
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1035-1208 mRT: SANDSTONE with interbedded CLAYSTONE 

SANDSTONE: very light grey to light grey with translucent to 
transparent friable and loose quartz grains. It consisted of fine to 
coarse grains, dominantly medium, subrounded to angular and poorly 
sorted. There were traces of silica cement and trace to common light 
grey to occasionally white argillaceous matrix. Accessories included 
traces of pyrite, carbonaceous material, coal, glauconite and trace 
to rare calcite. Visual porosity was fair to good. There were no oil 
shows. 

CLAYSTONE: medium gray brown to occasionally dark grey brown and 
becoming light grey towards the base of the section. It was soft to 
firm, sub-blocky, massive in part, moderately dispersive and sticky 
in part. Traces of pyrite, dull to subvitreous brittle black coal and 
carbonaceous material were observed. 

There were no shows in this section 

12084397 mRT: SANDSTONE with minor CLAYSTONE 

ARGILLACEOUS LITHIC SANDSTONE: green grey to light grey green and 
pale green in part and was friable with mostly loose grains. The 
grains were medium to coarse grained, dominantly medium, rounded 
siliceous to angular vulcanogenic grains and moderately to poorly 
sorted. There was a common to abundant pale green to grey green 
argillaceous matrix that graded to light grey in part. The green clay 
was probably chloritic. Accessories included abundant green lithics 
which were mostly siliceous in nature, trace to common yellow, black 
red and orange lithics, trace pyrite, trace carbonaceous material and 
traces of light grey to black chert. Inferred porosity was poor. 

CLAYSTONE 1: medium brown, soft to sub-blocky, dispersive in part, 
massive and had traces of carbonaceous fragments. 

CLAYSTONE 2: light grey, soft to sub-blocky, dispersive in part and 
massive. 

CLAYSTONE 3: bright red brown, firm to moderately hard, sub-blocky 
and massive. 

There were no shows in this section. 
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5. TESTING AND EVALUATION 

a. Hydrocarbon Evaluation and Gas Ratio Analysis 

Standard mud logging techniques were utilized while drilling the Loch 
Ard-1 well. Total combustible gas levels in the mud were monitored 
continuously using an FID Total Gas Detector. The gas was also 
analyzed for its components (methane through pentane) using an FID 
Chromatograph. Carbon dioxide and hydrogen sulfide detectors were 
also run for the duration of the well. Mud returns, unwashed and 
washed cuttings were observed under ultra-violet light and cut with 
solvent to check for the presence of liquid hydrocarbons. 

Due to the fact that over the reservoir zone very little gas was 
recorded, it was regarded as 
analysis over this section. 

unnecessary to perform a gas ratio 

b. W ireline Logging 

c. Coring 

No conventional cores were cut in Loch Ard-1. 

d. Measurement while Drilling. 

Measurement while drilling services were provided by Baker Hughes INTEQ 
INFORMATION TECHNOLOGY (Eastman Teleco). Data was regularly transferred 
to the Drillbyte computer and data plots were submitted to BHPP on a 
daily basis (See Appendix V: MWD data plot). This data was also plotted 
in a composite plot with DXC and used for pressure evaluation (See 
Appendix III). The range of MWD data obtained was 3904392 m, while the 
RWD data ranged from 387.254386 m. 

8. Formation Testing 

No RFT or DST measurements were taken on Loch Ard-1 
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6. DATA INVENTORY 

The following were supplied to BHPP on a daily basis or as required: 

1 copy Morning Report 
1 copy Hydraulics Printout 
1 copy Formation Evaluation Log 
1 copy Drilling Data Plot 
1 copy Drilling Data Pressure Plot 

On completion of Loch Ard-1, all charts, work sheets, raw data and data 
disks were forwarded to BHPP Australia. Four (4) copies of the Final 
Well Report were compiled, with Baker Hughes INTEQ Australia retaining 
one (1) copy, as well as a copy of all relevant data. 

Baker Hughes INTEQ Australia will use all reasonable diligence to 
maintain and store the listed items in a manner to reasonably prevent 
damage or loss. Provided, however, Baker Hughes INTEQ Australia assumes 
no responsibility for the loss, damage or theft of these items or 
information contained herein, and shall not be liable to the Operator 
in any such event irrespective of cause, fault, or the active or 
passive negligence of Baker Hughes INTEQ Australia and its employees. 
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TABLES 

1. Deviation Survey Record 
2. Drilling Fluid Properties 
3. Casing and Cementing Details 
4. Bit Record 
5. Bit Hydraulics Record 



TABLBS 

TABLK 1, 

Nerrured 
Depth 

I 

klO,O 
55703 
?01,8 
81605 
929,o 

lOk6,2 
1161,T 
12T9.0 

Incl 

da 

AziDutb 
(corr) 

W  quad 

1.00 298.20 N61,80B 
1100 301,TO W52.30B 
0.30 30.00 N30,OOB 
l#kO 155.10 S2k,SOB 
1.50 158.10 S21,30B 
I,20 153010 S26.3Og 
2010 113,30 S66oTOB 
2.50 95.00 S85#OOB 

Tool 
TIPe 

Courlre 
Length 

I 

NYD 310,o 
NUD 117.3 
NUD 114.5 
NUD lkk#T 
NWD 82.5 
NUD 11182 
NVD 115.5 
NUD 11183 

Dogleg 

deg/lOl 
I I 

0109T 
0.031 
0,209 
0,330 
OnOk 
0,082 
0.368 
0,213 

Vert icrl 
Depth 

I 

Poritioa 
Nortb But 

n I 

110~0 
551.3 
TOl,T 
816.1 
928.9 

lOk6,l 
1161*6 
12’18.1 

1.3 -2.k 
2.1 -k,5 
388 -5,3 
2.5 -k,k 
0,6 -3.6 

-1,9 -2.5 
-3.9 -0.0 
-k,9 k,5 

NIN CURV 
NIN couv 
NIN CURV 
NIN CURV 
NIN CUM’ 
NIN CURV 
NIN CUDV 
urn CURV 

Table 2. 

Uud Propert ier 

Dtptb Ml Via PV YP Gel@ P PC SOL OIL SD HBT pB Cl Ca I+ KC1 PUPA 
I rf rec/qt cp fb/cW fb/cW cc Z/W 2 2 I fppr u/1 lint/l 2 Ib/bb. 

fh/fC 

393,O 1,03 Scrurter witb Gurr CUB lli-Vie rwecps ueed for tbe 36,0’, 26,0’, 9,8T5” bole lrectione 

rcl/PaPA 

393 1,055 50 13 19 515 8.0 1,O 3,T - - 780 11.5 IT.0 360 kk,O 8.5 I,29 
520 1,08 52 18 2k 618 T,6 1,O 5,O - 3.15 1.0 9,8 k6,O 360 3T,O 1.1 1.15 
119 1.09 5k 15 27 6/10 6.1 100 5.6 - 1.25 1.5 9.5 50,O 260 15.0 8.T 1.20 
186 1.10 52 16 22 s/a 6,k 1.0 5,6 - 3.00 T,5 911 50.0 260 1186 8.6 1,20 
9k2 1.08 18 lk 25 5/6 5.2 1.0 5.0 - TB T,O 9.5 50.0 260 11.0 805 0.96 

1223 1.09 18 lk 22 6/9 k,8 180 5.6 - 0,lO T,O 9.5 55,O 260 (6.5 8.9 0,60 
1397 1810 19 lk 22 519 1.6 1,O 6.2 - 0,25 6.5 9.5 19.0 280 1286 8,2 0.50 

Table 3, 

Cuing rrd Certatiag SarrrrV 

#ale Hole Cuing Sire Ueigbt Sboe Joirtr Cercrt Details 
Depth Size NOa ID Deptb Ear 

I ir ia ir PPf m  

132.0 36,OO 30,000 29.000 310 130 3 612s: ‘G’ cereat C la90 (15,9 ppg) ag 
Dirplrced witb 138 bbl eeaurter 

393,O 26,OO 20.000 19,130 91 383 21 Lead: 683 BX Clrarr ‘G’ cement C 1,50 rg (12,5 ppg) 
t 190 bbl rir serwatcr 
Tkil: 956 8: C~AH ‘G’ cement C 1.90 rrg (15,8 ppg) 
t 90 bbl mix water, Diaplrced witb 323 bbl aeawrter 

9k2,O 12025 9,625 8,681 k? 9290’1 I1 terd: 100 8): Class ‘G’ cement Il 1,5O rg (12,5 ppg) 
t 15 GPT Bconolite 
Tril: 300 81 Chos ‘G’ cerent 4 1.89 sg (15,8 ppg) nert, 
Dirplrced with 11.5 bbh rerwrter 



Table 4. Bit Becord 

ha Bit ha Bit Vendor Type Vendor Type Sire IADC Jetr Sire IADC Jetr Deptk Metrer lam Arg II01 Deptk Metrer loan Arg II01 BPN Torqre tPi Torqre Pmp 6Pu Pmp 6Pu Grbde Crbde 
# 8 # 8 ir ir l/W l/W Ir (rj nr Ir (rj nr BOP BOP Nb Nb UP8 UP8 pri pri IODLWB IODLWB 

1 1 
1 1 lIlll,l RRlJ Security Security SSk4G SSk4G lT,50 135 lT,50 135 18,18,20 18,18,20 100.0 100.0 32.0 32.0 On97 On97 33.00 33.00 I-11 I-11 23-89 23-89 11-111 11-111 1350 1350 1080 1080 2-t-VT-A-t- 2-t-VT-A-t- 

Ml B/O 36,OO 36,OO 20,20,20,20 20,20,20,20 1 -NO-TD 1 -NO-TD 

2 2 NBLO NBLO Security Security SS33SP SS33SP 9,875 116 9,875 116 16,16,16 16,16,16 13210 13210 256,O 256,O 3111 3111 80.80 80.80 0-lk 0-lk 111-121 111-121 k5-22k k5-22k 850 850 540 2-2-VT-A-2- 540 2-2-VT-A-2- 
I-l-IO-TD I-l-IO-TD 

3 3 991.2 991.2 Security Security SSkkG SSkkG lT,50 135 lT,50 135 18,18,20 18,18,20 388,o 388,o 5,o 5,o 0.17 0.17 29,o 29,o 12-20 12-20 102 102 110-337 110-337 2200 2200 1100 3-2-VT-A-2- 1100 3-2-VT-A-2- 
B/o B/o 26,OO 26,OO 18,18,18,20 18,18,18,20 2-NO-TD 2-NO-TD 

k k HB3 HB3 Bug her Bug her ATllllBG ATllllBG 12.25 (31 12.25 (31 16,16,15 16,16,15 393.0 393.0 519mO 519mO lo,92 lo,92 5Om3 5Om3 O-38 O-38 95-115 95-115 56-525 56-525 22TO- 22TO- T36- 2-l-VT-A-B T36- 2-l-VT-A-B 
2695 2695 TTk 2-NO-TD TTk 2-NO-TD 

5 5 RR3,l RR3,l Bugber Bugber ATNllBG ATNllBG 12,25 k3T 12,25 k3T 16,16,15 16,16,15 9k2mO 9k2mO 2-l-VT-A-B 2-l-VT-A-B 4 4 
VIPER TRIP BSPORR CASING RUN, VIPER TRIP BSFORR CASING RUN, 20NO-TD 20NO-TD 

i 
6 
6 

181.0 
lNBk.0 

Bugber 
IBugbea 1 

ATN~~BG 
ATNllBGi 

a.5 137 
8.5 1k37 

12,12,12 
112,12,12 1 

9k2.0 
9k2.0 1 

(55.0 
(55.0 1 

21.15 
21.15 1 lt1.5 

21.5 
1 ’ 

8-3k 
8-3k 1 ’ 

82-121 
82-121’ 1 

99-kkk 
99-kkk 1 ’ 

1732- 
1732- 2031 1 

kO3- 3-3-VT-A-R 
2031 ‘:!;l::;$A-* 1 (17 l-RR-TD 

Table 5, 

BVdrrrlicr hurry 

illB2 1 388 1 9,815116,16,16 1 1,03 

Jet RIP Impact Lorr Pomp XBit 
Mirf DP I DC I Crit Vel Force Bit Pnr Lorr 

r/ret Ip fbf pri pri I 

l/l 1 510 1 1,03 1 5 ; -:ltOI 22 I9012091 TOT1 6651 86216Tl 

l/l 1102 1,03 10 I 13 ; II ; 9 13k 955 2158 lka7 2280 68 

15/2T 770 1,11 16 ; 16 ; 67 ; 1kT 133 698 1586 1551 2k96 61 
15/2T 169 1,ll 16 : 31 f kk ; 133 133 695 1582 1550 2690 85 

lk/22 106 1,12 8 ; 37 ; 101; 163 120 298 752 1257 lT50 It 
11122 (06 1.13 8 : 37 : 101; 161 120 298 752 1257 1758 72 
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IX 
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APPENDIX VIII: Drilling Data Printout 



1 

DrillByte Drilling Data Printout CDMPANY: BHP PETROLElM UELL: LOCH ARD-1 

TIME DEPTH 

h:m:sec R 

VERT. 
DEPTH 

al 

ROe UOB RPM TRQ SPP 

rrr/hr klb 

FLUJ MUD UEIGHT M W  TEUP RETNS 
IN OUT IN OUT IN OUT DEPTH 

9pn s,Q w? c m  

PVT 

bbl 

---BIT--- ECD DXC GAS 
DIST HRS 

al hh:nn sg x 

SpudLOCH ARD - 1 at 0028 hours on the 19th of October 1993 
RIH with NB#l SEC SS44G 
W:29:50 101.3 101.3 0.1 1 0 0 0 0 0 0.00 0.00 
00:30:37 102.2 102.2 0.6 3 14 31 281 265 0 1.03 1.03 
00:31:39 103.0 103.0 57.3 6 24 48 285 268 0 1.03 1.03 
W:32:40 104.0 104.0 59.0 3 40 55 403 286 0 1.03 1.03 
00:33:37 105.1 105.1 77.1 3 54 59 624 597 0 1.03 1.03 
W:34:24 106.0 106.0 75.6 3 62 58 778 775 0 1.03 1.03 
00:35:20 107.1 107.1 69.5 2 79 73 1092 974 0 1.03 1.03 
w:36:02 108.1 108.1 97.7 2 81 75 1118 1048 0 1.03 1.03 
Y):36:43 109.1 109.1 87.8 2 84 74 1119 1061 0 1.03 1.03 

Jo:37:50 110.1 110.1 53.6 4 88 104 1120 1064 0 1.03 1.03 
w:39:11 111.0 111.0 44.1 10 88 141 1120 1066 0 1.03 1.03 
W:41:10 112.0 112.0 30.2 14 88 235 1126 1068 0 1.03 1.03 
00:54:35 113.0 113.0 14.4 12 88 1% 1118 1070 0 1.03 1.03 
W:56:08 114.0 114.0 38.7 12 86 277 1740 1063 0 1.03 1.03 
w:57:39 115.0 115.0 39.3 16 86 274 1748 1070 0 1.03 1.03 
00:59:28 116.0 116.0 34.8 14 86 258 1752 1072 0 1.03 1.03 
01:01:43 117.0 117.0 26.6 12 89 277 1750 1075 0 1.03 1.03 
01:03:36 118.0 118.0 33.4 13 89 234 1750 1075 0 1.03 1.03 
01:05:16 119.0 119.0 35.8 14 89 247 1750 1076 0 1.03 1.03 
01:07:15 120.1 120.1 31.8 12 90 238 1751 1077 0 1.03 1.03 
01:09:08 121.0 121.0 31.6 11 89 213 1745 1078 0 1.03 1.03 
01:11:32 122.0 122.0 26.0 10 89 205 1397 1079 0 1.03 1.03 
01:13:37 123.0 123.0 28.7 13 89 241 1376 1080 0 1.03 1.03 
01:15:42 124.0 124.0 29.3 12 89 239 1374 1080 0 1.03 1.03 
01:17:47 125.0 125.0 28.8 12 89 227 1377 1081 0 1.03 1.03 
01:19:51 126.1 126.1 31.0 14 89 228 1371 1080 0 1.03 1.03 
01:23:10 127.0 127.0 17.9 11 89 207 1373 1080 0 1.03 1.03 
01:26:21 128.0 128.0 19.1 12 89 223 1040 1082 0 1.03 1.03 
01:29:07 129.0 129.0 22.9 13 89 214 1215 1082 0 1.03 1.03 
01:32:02 130.0 130.0 20.5 11 89 203 1367 1080 0 1.03 1.03 

1:34:51 131.0 131.0 22.6 11 89 209 1375 1081 0 1.03 1.03 
Drill to 13b. Set 30" casing with shoe at 130m. 
RIH w/NB#2 Security SS33SF 3x16 jets and drill 9.875" Pilot-hole 
12:33:51 134.0 134.0 2.6 1 85 109 765 533 0 1.03 1.03 
12:34:22 135.0 135.0 13.7 1 89 110 780 533 0 1.03 1.03 
12:35:50 136.D 136.0 5.0 0 72 121 777 532 0 1.03 1.03 
12:36:41 137.0 137.0 27.9 3 76 44 740 512 0 1.03 1.03 
Work on lop Drive 
14:21:13 138.0 138.0 51.1 3 95120 790493 0 1.03 1.03 
14:22:01 139.0 139.0 75.3 3 101 58 790 542 0 1.03 1.03 
14:22:58 140.1 140.1 76.6 5 105 72 790 542 0 1.03 1.03 
14:24:19 141.1 141.1 44.4 4 110 70 789 542 0 1.03 1.03 
14:25:09 142.0 142.0 71.4 3 111 61 790541 0 1.03 1.03 
14:25:59 143.0 143.0 71.3 3 111 61 790 542 0 1.03 1.03 
14:26:40 144.0 144.0 92.6 2 111 61 790 542 0 1.03 1.03 
14:27:27 145.1 145.1 93.0 2 112 61 790 542 0 1.03 1.03 
14:28:01 146.0 146.0 105.1 3119 66 790542 0 1.03 1.03 
14:2B:39 147.0 147.0 102.9 2 121 55 790 542 0 1.03 1.03 
14:29:30 148.0 148.0 116.1 2 121 54 790 542 0 1.03 1.03 
14:30:13 149.0 149.0 105.6 2 121 54 790 541 0 1.03 1.03 
14:30:54 150.1 150.1 101.1 2 121 52 79D 542 0 1.03 1.03 

-0.0 -0.0 100.0 859 
14.8 13.0 100.0 
14.8 13.0 100.0 
14.8 13.0 100.0 
14.8 13.0 100.0 
14.8 13.0 100.0 
14.8 13.0 100.0 
14.8 13.0 100.0 
14.6 13.0 100.0 
14.8 13.0 100.0 
14.7 13.0 100.0 
14.7 13.0 100.0 
14.7 13.0 104.2 
14.6 13.0 105.0 
14.6 13.0 105.8 
14.6 13.0 106.7 
14.6 13.0 107.9 
14.6 13.0 108.9 
14.6 13.0 109.8 
14.6 13.0 110.8 
14.6 13.0 111.9 
14.6 12.9 113.0 
14.6 12.9 114.0 
14.5 12.9 115.1 
14.5 12.9 116.2 
14.5 12.8 116.8 
14.5 12.8 118.4 
14.5 12.8 119.9 
14.5 12.8 121.0 
14.5 12.8 122.0 
14.5 12.8 123.2 

847 
838 
828 
815 
802 

794 
794 
795 
797 
802 
875 
862 
857 
850 
843 
843 
848 
852 
856 
860 
865 
871 
874 
879 
887 
915 
899 

14.5 12.8 123.2 810 2.0 0:OO 1.03 0.56 0.00 
14.5 12.8 124.1 855 3.0 0:OO 1.03 0.56 0.00 
14.8 12.3 129.8 905 4.0 0:oo 1.03 0.47 0.00 
14.6 11.4 130.0 906 5.0 0:oo 1.03 0.40 0.w 

14.6 11.5 131.4 964 6.0 0:Ol 1.03 0.36 0.00 
14.6 12.5 131.7 967 7.0 0:Ol 1.03 0.56 0.00 
14.5 12.6 131.9 970 8.1 0:02 1.03 0.64 0.00 
14.5 12.6 132.4 970 9.1 0:03 1.03 0.71 0.00 
14.5 12.6 132.6 972 10.0 O:D4 1.03 0.58 0.00 
14.5 12.6 132.9 970 11.0 0:05 1.03 0.57 0.00 
14.5 12.6 133.1 973 12.0 0:06 1.03 0.54 0.00 
14.5 12.6 133.3 972 13.1 0:06 1.03 0.53 0.00 
14.5 12.6 133.5 971 14.0 0:07 1.03 0.54 0.00 
14.5 12.6 133.7 972 15.0 0:08 1.03 0.49 0.00 
14.5 12.6 133.9 973 16.0 0:08 1.03 0.46 0.00 
14.5 12.6 134.1 970 17.0 0:w 1.03 0.48 0.00 
14.5 12.6 134.3 971 18.1 0:09 1.03 0.49 0.00 

1.3 0:OO 1.03 2.56 0.00 
2.2 0:Ol 1.03 1.43 0.00 
3.0 0:02 1.03 0.31 0.00 
4.0 0:03 1.03 0.37 0.00 
5.1 0:04 1.03 0.37 0.00 
6.0 0:05 1.03 0.39 0.00 
7.1 0:05 1.03 0.40 0.00 
8.1 0:06 1.03 0.37 0.00 
9.1 0:07 1.03 0.40 0.00 

10.1 0:08 1.03 0.53 0.00 
11.0 0:09 1.03 0.64 0.00 
12.0 0:ll 1.03 0.74 0.00 
13.0 0:15 1.03 0.97 0.00 
14.0 0:17 1.03 0.68 0.00 
15.0 0:18 1.03 0.71 0.00 
16.0 0:20 1.03 0.71 0.00 
17.0 0:22 1.03 0.77 0.00 
18.0 0:24 1.03 0.71 0.00 
19.0 0:26 1.03 0.71 0.00 
20.1 0:28 1.03 0.72 0.00 
21.0 0:30 1.03 0.70 0.00 
22.0 0:32 1.03 0.72 0.00 
23.0 0:34 1.03 0.74 0.00 
24.0 0:36 1.03 0.73 0.00 
25.0 0:38 1.03 0.74 0.00 
26.1 0:40 1.03 0.74 0.00 
27.0 0:44 1.03 0.80 0.00 
28.0 0:47 1.03 0.81 0.00 
29.0 0:50 1.03 0.78 0.00 
30.0 0:53 1.03 0.78 0.00 

31.0 0:55 1.03 0.76 0.00 



DrillByte Drilling Data Printout COUPANY: BHP PElRDLEU( UELL: LOCH ARD-1 

TIME DEPTH VERT. ROP UOB RPM TRQ SPP FLDU MR WEIGHT )Iu) TEHP RETNS PVT ---BIT--- ECD DXC GAS 

DEPTH IN OUT IN WT IN WT DEPTH DIST HRS 

h:m:sec m II m/hr klb np psi OpIl sg WIG m bbl II .hh:m sg x 

14:31:48 
14:33:10 
14:33:46 
14:34:30 
14:35:23 
14:36:10 
14:36:41 
14:37:28 
14:38:09 
14:38:40 
14:39:24 
14:40:20 
14:41:26 
14:49:31 
14:50:05 
14:51:17 . . 
14:51:51 
14:52:44 
14:53:28 
14:54:27 
14:55:04 
14:55:57 
14:56:44 
14:57:u 
14:58:43 
14:59:02 
15:W:O2 
15:00:29 
15:Ol:Ol 
15:01:45 
15:02:23 

15:03:06 
15:03:u 
15:04:25 
15:05:02 
15:05:40 
15:06:17 
15:06:49 
15:07:26 
15:08:07 
15:08:51 
15:09:u 
15:18:08 
15:18:29 
15:19:31 
15:20:25 
15:21:43 

15:22:02 
15:22:36 
15:23:32 

151.5 
153.5 
154.0 
155.0 

156.1 
157.1 
158.1 
159.1 
160.1 
161.0 
162.0 
163.0 
164.0 
165.5 
166.0 
167.1 
168.0 
169.1 
170.0 
171.1 
172.0 
173.1 
174.0 
175.1 
176.5 
177.0 
178.0 
179.1 
180.0 
181.1 
182.0 
183.0 
184.0 
185.0 
186.0 
187.1 
188.1 
189.0 
190.0 
191.0 
192.0 
193.0 
195.5 
196.0 
197.0 

198.0 
199.0 

200.0 
201.1 
202.1 

151.5 179.9 
153.5 179.9 
154.0 00.4 
155.0 81.8 
156.1 72.6 
157.1 80.5 
158.1 115.2 
159.1 80.4 
160.1 87.8 
161.0 114.3 
162.0 81.8 
163.0 63.7 
164.0 54.5 
165.5 194.4 
166.0 loo.4 
167.1 60.0 
168.0 104.9 
169.1 72.0 
170.0 80.9 
171.1 72.5 
172.0 113.9 
ln.l 84.7 
174.0 75.4 
175.1 70.8 
176.5 209.9 
177.0 181.1 
178.0 121.4 
179.1 157.7 
180.0 120.0 
181.1 128.6 
182.0 93.5 
183.0 88.7 
184.0 93.1 
185.0 87.8 
186.0 96.4 
187.1 100.0 
188.1 97.3 
189.0 109.9 
190.0 103.4 
191.0 87.8 
192.0 81.8 
193.0 67.3 
195.5 77.5 
196.0 161.5 
197.0 57.8 
198.0 66.7 
199.0 49.5 

200.0 187.0 
201.1 114.5 
202.1 64.1 

2 121 51 
2 121 60 
2 121 57 
2 121 55 
2 121 59 
4 121 61 
5 121 64 
3 121 58 
5 121 64 
5 121 70 
5 121 62 
3 121 57 
4 121 65 
6 120 76 
3 121 76 
3 121 69 
4 121 80 
5 120 80 
4 120 62 
4 121 67 
2 121 52 
3 121 70 
3 121 64 
4 121 72 
3 121 53 
3 121 47 
2 121 58 
2 121 48 

2 121 44 
2 121 u 
3 121 41 

2 121 47 
2 121 72 
2 121 75 
2 120 54 
2 121 46 
2 121 62 
2 121 45 
2 121 42 
3 121 43 
2 121 56 
2 121 52 
5 119 66 
4 120 60 
4 120 61 
5 120 68 
8 120 127 
7 120 11a 
5 120 111 
3 120 105 

790 
740 

661 
706 

725 
762 
770 
782 
789 
788 
783 
789 
719 
741 
763 
m 
780 
180 
780 
780 
780 
780 
780 
780 
780 
780 
727 

673 
712 
743 

m 
792 
MO 
803 
807 
810 
810 
810 
810 
798 
699 
827 
779 
183 
788 
790 
791 
788 
79D 

542 
542 
543 
543 

543 
543 
543 
543 
543 
543 
543 
544 
544 
539 
536 
538 
538 
539 
539 
539 
539 
539 
539 
540 
540 
539 
540 
540 
540 
540 
540 

540 
539 
539 
539 
539 
539 
539 
539 
538 
539 
539 
527 
533 
537 
548 
540 

537 
536 
536 

0 1.03 1.03 14.6 12.7 
0 1.03 1.03 14.5 12.6 
0 1.03 1.03 14.5 12.6 
0 1.03 1.03 14.5 12.6 

0 1.03 1.03 14.5 12.7 
0 1.03 1.03 14.5 12.7 
0 1.03 1.03 14.5 12.7 
0 1.03 1.03 14.5 12.7 
0 1.03 1.03 14.5 12.7 
0 1.03 1.03 14.5 12.7 
0 1.03 1.03 14.5 12.6 

0 1.03 1.03 14.5 12.6 
0 1.03 1.03 14.5 12.6 
0 1.03 1.03 14.5 12.6 
0 1.03 1.03 14.5 12.5 
0 1.03 1.03 14.5 12.5 
0 1.03 1.03 14.5 12.5 
0 1.03 1.03 14.5 12.4 
0 1.03 1.03 14.5 12.4 
0 1.03 1.03 14.5 12.4 
0 1.03 1.03 14.5 12.4 
0 1.03 1.03 14.5 12.4 
0 1.03 1.03 14.5 12.4 
0 1.03 1.03 14.5 12.4 
0 1.03 1.03 14.5 12.4 
0 1.03 1.03 14.6 12.3 
0 1.03 1.03 14.5 12.4 
0 1.03 1.03 14.5 12.3 

0 1.03 1.03 14.5 12.3 
0 1.03 1.03 14.6 12.3 
0 1.03 1.03 14.5 12.3 

0 1.03 1.03 14.5 12.3 
0 1.03 1.03 14.5 12.3 
0 1.03 1.03 14.5 12.3 
0 1.03 1.03 14.5 12.3 
0 1.03 1.03 14.5 12.3 
0 1.03 1.03 14.5 12.3 
0 1.03 1.03 14.5 12.3 
0 1.03 1.03 14.6 12.3 
0 1.03 1.03 14.5 12.3 
0 1.03 1.03 14.5 12.3 
0 1.03 1.03 14.5 12.3 
0 1.03 1.03 14.5 12.3 
0 1.03 1.03 14.5 12.3 
0 1.03 1.03 14.5 12.3 
0 1.03 1.03 14.5 12.3 
0 1.03 1.03 14.5 12.3 

0 1.03 1.03 14.5 12.3 
0 1.03 1.03 14.5 12.3 
0 1.03 1.03 14.6 12.3 

134.6 
135.0 
135.2 
135.4 

135.7 
135.9 
136.1 
136.4 
136.5 
136.7 
136.9 
137.2 
137.6 
140.6 
140.9 
142.3 
143.0 
143.9 
144.8 
146.4 
147.2 
148.1 
149.3 
150.5 
151.5 
151.6 
153.6 
154.0 
154.4 
155.4 
156.1 

157.0 
157.8 
158.7 
159.5 
160.5 
161.4 
162.1 
162.6 
163.3 
163.9 
164.2 
166.0 
166.3 
167.3 
168.3 
169.7 
170.0 
170.8 
172.0 

973 19.5 0:89 1.03 0.38 0.00 
981 21.5 0:lO 1.03 0.44 0.00 
981 22.0 0:lO 1.03 0.52 0.06 
980 23.0 0:ll 1.03 0.55 0.00 

978 24.1 0:lt 1.03 0.58 0.00 
975 25.1 0:12 1.03 0.61 0.00 
974 26.1 0:13 1.03 0.58 0.00 
973 27.1 0:14 1.03 0.61 0.00 
974 28.1 0:14 1.03 0.62 0.00 
972 29.0 0:15 1.03 0.58 0.00 
972 30.0 0:16 1.03 0.64 0.00 
972 31.0 0:17 1.03 0.64 0.00 
980 32.0 0:18 1.03 0.69 0.00 
972 33.5 0:19 1.03 0.48 0.00 
970 34.0 0:20 1.03 0.58 0.00 
968 35.1 0:21 1.03 0.65 0.00 
968 36.0 0:22 1.03 0.58 0.00 
966 37.1 023 1.03 0.68 0.00 
964 38.0 093 1.03 0.61 0.00 
965 39.1 0:24 1.03 0.64 0.00 
964 40.0 0:25 1.03 0.49 0.00 
963 41.1 0:26 1.03 0.58 0.00 
962 42.0 0:26 1.03 0.60 0.00 
963 43.1 0:27 1.03 0.65 0.00 
964 44.5 0:2a 1.03 0.41 0.00 
963 45.0 0:28 1.03 0.U 0.00 
970 46.0 0:29 1.03 0.46 0.00 
977 47.1 0:29 1.03 0.U 0.00 
974 4a.o 0:30 1.03 0.46 0.00 
972 49.1 0:30 1.03 0.47 0.00 
971 50.0 0:31 1.03 0.55 0.00 
968 51.0 0:32 1.03 0.54 0.00 
970 52.0 0:32 1.03 0.53 0.00 
969 53.0 0:33 1.03 0.54 0.00 
969 54.0 034 1.03 0.52 0.00 
968 55.1 OS4 1.03 0.51 0.00 
966 56.1 0:35 1.03 0.52 0.00 
967 57.0 0:35 1.03 0.50 0.00 
965 58.0 036 1.03 0.52 0.00 
%I 59.0 0:37 1.03 0.57 0.00 
968 60.0 0:37 1.03 0.57 0.00 
978 61.0 0:38 1.03 0.61 0.00 
972 63.5 0:39 1.03 0.62 0.00 
972 64.0 0:39 1.03 0.49 0.00 
969 65.0 0:CO 1.03 0.69 0.00 
970 66.0 0:41 1.03 0.7D 0.00 
968 67.0 0:43 1.03 0.83 0.00 
96a 611.0 0:43 1.03 0.50 0.00 
968 69.1 0:43 1.03 0.58 0.00 
966 70.1 0:u 1.03 0.62 0.00 



DrillByte Drilling Dntr Printout COCIPANY: BHP PETROLELM UELL: LOCH ARD-1 

TIME DEPTH VERT. RW UW RPM TRQ SPP FLOU m MIGHT 

DEPTH IN OUT IN OUT 

h:mn:sec m m  m/hr klb cnp pi apn $9 

MR TEHP RETNS PVT ---BIT--- ECD DXC GAS 
IN OUT DEPTH DIST HRS 

hI c m  bbl m  hh:m sg x 

15:24:16 203.0 203.0 80.4 3 120 113 793 536 0 1.03 1.03 14.5 12.3 172.7 965 71.0 0:45 1.03 0.60 0.00 

15:24:51 204.1 204.1 112.5 2 120 102 798 536 0 1.03 1.03 14.5 12.4 173.5 966 72.1 0:46 1.03 0.50 0.00 

15:25:54 205.4 205.4 211.8 2 120 93 793 536 0 1.03 1.03 14.5 12.4 174.5 965 73.4 0:46 1.03 0.37 0.00 

15:26:25 206.0 206.0 117.7 2 120 104 796 536 0 1.03 1.03 14.6 12.4 175.0 964 74.0 0:47 1.03 0.51 0.00 

15:27:09 207.1 207.1 92.7 2 120 W  799 536 0 1.03 1.03 14.6 12.4 176.0 965 75.1 0:48 1.03 0.54 0.00 

15:27:43 208.0 208.0 104.7 2 120 103 800 536 0 1.03 1.03 14.5 12.4 176.8 964 76.0 0:48 1.03 0.52 0.00 

15:28:27 209.0 209.0 86.1 2 120 102 800 536 0 1.03 1.03 14.5 12.4 177.4 963 77.0 0:49 1.03 0.56 0.00 
15:29:17 210.0 210.0 71.7 3 120 94 801 536 0 1.03 1.03 14.5 12.4 178.8 963 78.0 0:50 1.03 0.61 0.00 

15:30:07 211.1 211.1 76.2 3 120 97 750 536 0 1.03 1.03 14.5 12.4 180.0 973 79.1 0:50 1.03 0.60 0.00 

15:31:10 212.0 212.0 56.8 3 120 108 694 537 0 1.03 1.03 14.5 12.5 181.4 979 80.0 0:52 1.03 0.68 0.00 

:32:12 213.0 213.0 58.1 6 120 127 728 537 0 1.03 1.03 14.5 12.5 182.9 975 81.0 0:53 1.03 0.77 0.00 

15:33:24 214.1 214.1 52.2 9 120 96 759 537 0 1.03 1.03 14.5 12.5 184.6 972 82.1 0:54 1.03 0.82 0.00 
15:33:52 215.1 215.1 128.6 6 120 52 789 538 0 1.03 1.03 14.5 12.5 185.2 969 83.1 0:54 1.03 0.56 0.00 

15:34:30 216.0 216.0 93.3 4 120 55 790 537 0 1.03 1.03 14.5 12.5 186.1 969 84.0 0:55 1.03 0.58 0.00 
15:35:11 217.0 217.0 88.0 3 120 76 800 537 0 1.03 1.03 14.5 12.5 187.0 969 85.0 0:56 1.03 0.59 0.00 
15:36:01 218.1 218.1 75.3 4 120 94 800 538 0 1.03 1.03 14.5 12.5 188.3 968 86.1 0:56 1.03 0.64 0.00 
15:36:54 219.0 219.0 67.1 4 120 96 798 537 0 1.03 1.03 14.5 12.5 189.8 967 87.0 0:57 1.03 0.65 0.00 
15:37:41 220.0 220.0 80.7 3 120 98 800 537 0 1.03 1.03 14.5 12.5 190.8 967 88.0 0:58 1.03 0.58 0.00 
15:38:12 221.0 221.0 114.3 3 120 107 800 537 0 1.03 1.03 14.6 12.5 191.5 966 89.0 0:59 1.03 0.53 0.00 
15:38:47 222.0 222.0 109.8 3 120 112 797 537 0 1.03 1.03 14.5 12.6 192.2 967 90.0 0:59 1.03 0.53 0.00 
15:49:09 223.1 223.1 33.8 3 120 105 691 538 0 1.03 1.03 14.5 12.6 193.7 972 91.1 1:Ol 1.03 0.28 0.00 
15:49:37 224.0 224.0 127.1 3 123 98 802 538 0 1.03 1.03 14.5 12.6 193.7 971 92.0 1:Ol 1.03 0.52 0.00 
15:50:08 225.1 225.1 139.5 3 123 103 810 539 0 1.03 1.03 14.5 12.6 193.7 970 93.1 1:02 1.03 0.51 0.00 
15:50:36 226.1 226.1 127.3 4 123 103 810 539 0 1.03 1.03 14.6 12.6 194.4 968 94.1 1:02 1.03 0.54 0.00 
15:51:08 227.1 227.1 112.5 4 123 110 806 540 0 1.03 1.03 14.5 12.7 195.5 969 95.1 1:03 1.03 0.58 0.00 
15:51:42 228.0 228.0 104.7 6 123 119 801 540 0 1.03 1.03 14.5 12.7 196.3 965 96.0 1:04 1.03 0.63 0.00 
15:52:20 229.0 229.0 100.7 7 123 117 800 540 0 1.03 1.03 14.6 12.7 196.9 967 97.0 1:04 1.03 0.64 0.00 
15:52:51 230.1 230.1 141.2 4 123 98 808 540 0 1.03 1.03 14.5 12.7 197.3 967 98.1 1:05 1.03 0.52 0.00 
15:53:16 231.0 231.0 140.5 3 123 96 809 540 0 1.03 1.03 14.6 12.7 197.7 968 99.0 1:05 1.03 0.48 0.00 
15:53:54 232.1 232.1 110.2 2 123 94 810 540 0 1.03 1.03 14.5 12.7 198.3 966 100.1 1:06 1.03 0.48 0.00 
15:54:25 233.1 233.1 114.7 1 123 86 810 540 0 1.03 1.03 14.5 12.7 198.7 965 101.1 1:06 1.03 0.46 0.00 
'5:54:59 234.0 234.0 104.4 1 123 82 814 539 0 1.03 1.03 14.5 12.7 199.1 964 102.0 1:07 1.03 0.46 0.00 

:55:31 235.0 235.0 111.3 2 123 94 810 539 0 1.03 1.03 14.5 12.8 199.9 965 103.0 1:07 1.03 0.52 0.00 
15:56:11 236.0 236.0 95.5 2 123 103 810 539 0 1.03 1.03 14.5 12.7 201.3 962 104.0 1:08 1.03 0.52 0.00 
15:56:43 237.1 237.1 112.5 2 122 116 779 540 0 1.03 1.03 14.5 12.7 201.8 969 105.1 1:09 1.03 0.50 0.00 
15:57:26 238.0 238.0 83.2 3 123 127 689 540 0 1.03 1.03 14.5 12.7 202.6 972 186.0 1:09 1.03 0.58 0.00 
15:58:14 239.1 239.1 81.4 3 123 117 660 541 0 1.03 1.03 14.5 12.8 203.6 976 107.1 1:lO 1.03 0.60 0.00 

15:58:41 240.1 240.1 132.4 4 123 107 754 540 0 1.03 1.03 14.6 12.8 204.2 977 108.1 1:lO 1.03 0.52 0.00 
15:59:22 241.1 241.1 w.3 3 123 94 746 540 0 1.03 1.03 14.5 12.8 205.2 974 109.1 1:ll 1.03 0.56 0.00 
15:59:54 242.1 242.1 111.3 3 123 88 750 539 0 1.03 1.03 14.5 12.8 205.8 972 110.1 1:12 1.03 0.54 0.00 
16:00:25 243.1 243.1 124.9 2 123 72 800 539 0 1.03 1.03 14.5 12.8 206.4 971 111.1 1:12 1.03 0.48 0.00 
16:W:56 244.0 244.0 113.2 2123 63 809539 0 1.03 1.03 14.5 12.8 207.2 968 112.0 1:13 1.03 0.49 0.00 
16:01:34 245.0 245.0 94.7 1 123 51 816 539 0 1.03 1.03 14.5 12.8 208.0 967 113.0 1:13 1.03 0.48 0.00 
16:02:08 246.1 246.1 115.2 1 123 62 820 539 0 1.03 1.03 14.5 12.8 208.8 968 114.1 1:lC 1.03 0.u 0.00 
16:02:40 247.0 247.0 110.4 1 123 82 820 539 0 1.03 1.03 14.5 12.8 209.4 968 115.0 1:14 1.03 0.45 0.00 
16:03:17 248.0 248.0 103.6 1 123 81 820 539 0 1.03 1.03 14.6 12.8 210.1 966 116.0 1:15 1.03 0.47 0.00 
16:03:55 249.0 249.0 94.7 1 123 94 827 538 0 1.03 1.03 14.5 12.8 210.8 966 117.0 1:16 1.03 0.47 0.00 
16:04:41 250.1 250.1 82.3 2 123 103 787 539 0 1.03 1.03 14.5 12.8 211.5 973 118.1 1:16 1.03 0.54 0.00 
16:13:08 251.1 251.1 54.6 2 122 95 778 539 0 1.03 1.03 14.5 12.8 216.2 968 119.1 1:17 1.03 0.44 0.00 
16:13:39 252.1 252.1 226.6 2 124 74 817 537 0 1.03 1.03 14.6 12.9 216.9 966 120.1 1:17 1.03 0.38 0.00 
16:14:07 253.1 253.1 139.5 3 123 89 820 537 0 1.03 1.03 14.6 12.9 217.6 965 121.1 1:18 1.03 0.50 0.00 
16:14:32 254.0 254.0 i40.a 3 123 W  820 537 0 1.03 1.03 14.6 12.9 211.2 962 122.0 1:18 1.03 0.49 0.00 
16:lS:W 255.1 255.1 142.9 2 124 80 828 537 0 1.03 1.03 14.5 12.9 218.8 961 123.1 1:19 1.03 0.47 0.00 
16:15:29 256.1 256.1 124.1 2 123 81 826 537 0 1.03 1.03 14.5 12.9 219.5 960 124.1 1:19 1.03 0.48 0.00 



DrillByte Drilling Datr Printout COWPANY: 8HP PETROLELM VELL: LOCH ARD-1 

TIME DEPTH VERT. ROP YOB RPM TRQ SPP FLW M W  UEIGHT MID TEMP REINS PVT ---BIT--- EC0 DXC GAS 

DEPTH IN WI IN OUT IN OUT DEPTH DIST HRS 

h:mn:sec II m  I/hr klb mp psi apn $9 Ml c q bbl m  hh:m sg x 

16:16:W 257.0 257.0 114.0 2 123 100 830 538 0 1.03 1.03 14.5 12.9 220.2 960 125.0 1:20 1.03 0.50 0.00 

16:16:36 258.1 258.1 110.8 2 124 96 830 538 0 1.03 1.03 14.6 12.9 221.0 961 126.1 1:20 1.03 0.50 0.00 

16:17:06 259.1 259.1 115.4 2 124 91 037 538 0 1.03 1.03 14.5 12.9 221.7 962 127.1 1:21 1.03 0.49 0.00 

16:17:37 260.0 260.0 114.3 2 lt3 94 840 538 0 1.03 1.03 14.6 12.9 222.6 961 128.0 1:21 1.03 0.50 0.00 

16:1a:12 261.0 261.0 110.8 2 124 100 845 538 0 1.03 1.03 14.5 13.0 223.4 963 129.0 1:22 1.03 0.51 0.00 

16:18:49 262.1 262.1 105.9 3 123 114 851 538 0 1.03 1.03 14.6 13.0 224.2 963 130.1 1:22 1.03 0.54 0.00 

16:19:20 263.0 263.0 113.1 3 124 114 855 538 0 1.03 1.03 14.5 13.0 224.9 964 131.0 123 1.03 0.51 0.00 

16:20:07 264.1 264.1 83.2 3 124 105 856 538 0 1.03 1.03 14.6 13.0 226.1 966 132.1 1:24 1.03 0.59 0.00 

16:20:51 265.0 265.0 81.1 3 124 110 775 539 0 1.03 1.03 14.6 13.0 227.1 975 133.0 1:24 1.03 0.59 0.00 

16:21:29 266.1 266.1 102.9 3 123 118 766 538 0 1.03 1.03 14.6 13.0 228.0 981 134.1 1:25 1.03 0.58 0.00 

16:22:06 267.1 267.1 103.6 4 123 121 774 538 0 1.03 1.03 14.6 13.0 228.8 977 135.1 1:26 1.03 0.58 0.00 

16:22:47 268.0 268.0 86.3 5 123 132 777 538 0 1.03 1.03 14.6 13.0 229.7 975 136.0 1:26 1.03 0.64 0.00 

16:23:21 269.1 269.1 114.7 5 123 105 774 539 0 1.03 1.03 14.6 13.0 230.6 974 137.1 1:27 1.03 0.59 0.00 

16:24:02 270.0 270.0 87.0 4 123 96 807 539 0 1.03 1.03 14.6 13.0 231.5 974 138.0 1:28 1.03 0.61 0.00 

16:tS:ll 271.0 271.0 54.3 4 124 97 832 539 0 1.03 1.03 14.6 13.0 233.2 972 139.0 1:29 1.03 0.70 0.00 

16:25:55 272.1 272.1 86.4 5 124 104 840 540 0 1.03 1.03 14.6 13.0 234.3 972 140.1 1:30 1.03 0.63 0.00 

16:26:33 273.1 273.1 109.8 6 123 105 840 539 0 1.03 1.03 14.6 13.0 235.1 970 141.1 1:30 1.03 0.63 0.00 
16:27:17 274.0 274.0 82.4 8123114 841539 0 1.03 1.03 14.6 13.0 236.1 910 142.0 1:31 1.03 0.67 0.00 

16:27:51 275.1 275.1 127.9 7 124 103 847 539 0 1.03 1.03 14.6 13.0 237.0 972 143.1 1:31 1.03 0.59 0.00 

16:28:16 276.1 276.1 141.5 5 124 114 849 539 0 1.03 1.03 14.6 13.0 237.6 971 144.1 1:32 1.03 0.54 0.00 
16:29:W 277.0 2TI.o 67.5 4 124 112 844 539 0 1.03 1.03 14.6 13.0 238.7 972 145.0 1:33 1.03 0.66 0.00 

16:29:59 278.1 278.1 75.5 3 124 108 718 539 0 1.03 1.03 14.6 13.0 239.9 981 146.1 1:34 1.03 0.62 0.00 
16:37:48 279.0 279.0 42.4 5 123 120 810 537 0 1.03 1.03 14.6 12.9 246.8 975 147.0 1:35 1.03 0.80 0.00 
16:39:W 280.0 280.0 56.4 3 124 119 819 539 0 1.03 1.03 14.6 12.9 248.4 972 148.0 1:37 1.03 0.66 0.00 
16:39:28 281.1 281.1 141.6 3 124 103 820 539 0 1.03 1.03 14.6 12.9 249.0 971 149.1 1:37 1.03 0.49 0.00 

16:39:59 282.0 282.0 114.0 3 124 105 820 539 0 1.03 1.03 14.6 12.9 249.6 972 150.0 1:38 1.03 0.54 0.00 

16:40:24 2a3.0 283.0 143.4 3 124 106 820 538 0 1.03 1.03 14.6 12.9 250.2 971 151.0 1:38 1.03 0.48 0.00 
16:41:49 284.1 284.1 43.9 3 124 127 815 538 0 1.03 1.03 14.6 12.9 252.1 971 152.1 1:39 1.03 0.72 0.00 

16:42:29 285.0 285.0 88.5 4 125 108 815 539 0 1.03 1.03 14.6 12.9 253.0 968 153.0 1:40 1.03 0.60 0.00 
16:43:07 2a6.0 286.0 94.7 1 125 96 817 539 0 1.03 1.03 14.6 12.8 253.8 972 154.0 1:41 1.03 0.49 0.00 
16:43:57 287.0 287.0 73.0 2 124 105 819 539 0 1.03 1.03 14.7 12.8 254.9 969 155.0 1:41 1.03 0.57 0.00 

16:u:2a 2811.1 288.1 124.1 2 124 100 a20 539 0 1.03 1.03 14.6 12.8 255.6 971 156.1 1:42 1.03 0.48 0.00 
16:46:34 289.1 289.1 29.4 4 124 113 818 539 0 1.03 1.03 14.7 12.8 258.4 970 157.1 1:44 1.03 0.84 0.00 

16:47:11 200.1 290.1 96.9 5 124 91 813 539 0 1.03 1.03 14.7 12.8 259.2 970 158.1 1:45 1.03 0.60 0.00 
16:47:49 291.0 291.0 93.5 3 124 92 819 538 0 1.03 1.03 14.6 12.7 260.0 970 159.0 1:45 1.03 0.56 0.00 
16:48:39 292.0 292.0 67.3 2 124 101 759 538 0 1.03 1.03 14.6 12.7 261.1 975 160.0 1:46 1.03 0.59 0.00 
16:49:50 293.0 293.0 45.8 5 125 112 TJ8 539 0 1.03 1.03 14.6 12.7 262.3 980 161.0 1:47 1.03 0.70 0.00 
16:50:28 294.1 294.1 97.3 5 124 116 773 539 0 1.03 1.03 14.7 12.7 263.0 977 162.1 1:48 1.03 0.59 0.00 
16:50:43 295.0 295.0 105.2 5 124 119 783 539 0 1.03 1.03 14.7 12.7 263.3 977 163.0 1:48 1.03 0.60 0.00 
16:51:25 296.0 296.0 83.7 6 124 108 751 539 0 1.03 1.03 14.6 12.7 264.4 973 164.0 1:49 1.03 0.66 0.00 
16:52:43 297.0 297.0 48.0 6 124 83 816 538 0 1.03 1.03 14.7 12.6 266.1 972 165.0 1:50 1.03 0.76 0.00 
16:53:21 298.0 298.0 94.1 2 124 78 831 538 0 1.03 1.03 14.6 12.6 266.9 970 166.0 1:51 1.03 0.52 0.00 
16:54:11 299.0 299.0 72.0 1 124 76 830 537 0 1.03 1.03 14.7 12.6 267.9 971 167.0 1:52 1.03 0.54 0.00 
16:54:55 300.0 300.0 81.8 2 125 76 830 538 0 1.03 1.03 14.6 12.6 268.9 970 168.0 1:52 1.03 0.59 0.00 
16:55:51 301.0 301.0 64.3 3 124 83 830 538 0 1.03 1.03 14.7 12.6 270.1 970 169.0 1:53 1.03 0.65 0.00 
16:57:03 302.1 302.1 56.8 4 124 102 824 538 0 1.03 1.03 14.7 12.6 271.6 969 170.1 1:55 1.03 0.71 0.00 
16:57:56 303.1 303.1 67.7 5 124 115 823 538 0 1.03 1.03 14.7 12.6 272.8 970 171.1 1:55 1.03 0.69 0.00 

16:5a:53 304.0 304.0 62.5 6 124 111 a20 537 0 1.03 1.03 14.6 12.6 274.0 970 172.0 1:56 1.03 0.73 0.00 
16:59:32 305.0 305.0 55.2 7 124 106 820 537 0 1.03 1.03 14.7 12.6 274.8 971 173.0 1:57 1.03 0.75 0.00 
17:W:27 306.0 306.0 64.3 7 124 116 820 537 0 1.03 1.03 14.7 12.6 275.7 970 174.0 1:58 1.03 0.76 0.00 



DrillByte Drilling Data Printout COUPANY: BHP PETROLEU UELL: LOCH ARD-1 

TIME DEPTH VERT. ROP UDB RPM TRQ SPP FLUJ MJD IJEIGHT w TEMP RETNS PVT ---BIT--- ECD DXC GAS 

DEPTH IN OUT IN OUT IN WT DEPTH DIST NRS 

h:nm:sec m m m/hr klb wnp psi apn $9 el c in bbl al hh:mn sg X 

17:01:23 307.0 307.0 64.3 8 124 111 822 538 0 1.03 1.03 14.7 12.6 276.9 971 175.0 1:59 1.03 0.77 0.00 

17:02:19 308.0 308.0 50.6 7 125 110 804 537 0 1.03 1.03 14.7 12.6 277.8 974 176.0 1:60 1.03 0.78 0.00 

17:lO:lO 309.2 309.2 62.4 4 105 74 759 523 0 1.03 1.03 14.7 12.6 284.1 979 177.2 2:ot 1.03 0.R 0.00 
17:10:37 310.1 310.1 107.1 3 107 79 796 511 0 1.03 1.03 14.7 12.6 284.5 977 178.1 2:02 1.03 0.R 0.00 
17:11:33 311.0 311.0 63.7 7 110 88 813 526 0 1.03 1.03 14.7 12.5 285.4 974 179.0 2:03 1.03 0.76 0.00 

17:12:55 312.0 312.0 44.4 8 118 86 818 530 0 1.03 1.03 14.7 12.5 286.8 974 180.0 2:05 1.03 0.83 0.00 

'7:14:48 313.0 313.0 31.8 7 119 108 814 532 0 1.03 1.03 14.7 12.5 288.6 970 181.0 2:07 1.03 0.89 0.00 

17:16:12 314.0 314.0 42.9 9 120 114 817 532 0 1.03 1.03 14.7 12.5 290.0 971 182.0 2:08 1.03 0.87 0.00 
17:17:27 315.0 315.0 48.3 10 120 119 822 533 0 1.03 1.03 14.7 12.5 291.2 970 183.0 2:w 1.03 0.86 0.00 

17:18:36 316.0 316.0 52.9 9 120 105 822 534 0 1.03 1.03 14.7 12.5 292.4 970 184.0 2:lO 1.03 0.83 0.00 
17:19:43 317.0 317.0 53.4 8 120 110 820 535 0 1.03 1.03 14.7 12.5 293.6 970 185.0 2:11 1.03 0.81 0.00 

17:21:00 318.0 318.0 51.4 9 120 109 820 536 0 1.03 1.03 14.7 12.5 294.9 968 186.0 2:13 1.03 0.84 0.00 
17:21:46 319.0 319.0 82.4 8 120 106 820 536 0 1.03 1.03 14.6 12.5 295.6 970 187.0 2:14 1.03 0.R 0.00 
17:22:56 320.0 320.0 51.4 10 120 125 820 536 0 1.03 1.03 14.7 12.6 296.8 969 188.0 2:15 1.03 0.86 0.00 
17:24:21 321.0 321.0 42.0 10 120 113 820 536 0 1.03 1.03 14.7 12.6 298.2 969 189.0 2:16 1.03 0.88 0.00 
17:25:30 322.1 322.1 54.0 9 120 121 829 536 0 1.03 1.03 14.7 12.6 299.4 970 190.1 2:17 1.03 0.82 0.00 
17:26:29 323.0 323.0 60.7 10 120 138 822 536 0 1.03 1.03 14.7 12.6 300.4 972 191.0 2:18 1.03 0.83 0.00 
17:27:38 324.1 324.1 52.6 12 120 152 782 536 0 1.03 1.03 14.7 12.6 301.5 982 192.1 2:19 1.03 0.89 0.00 
17:28:38 325.1 325.1 60.0 13 120 147 743 536 0 1.03 1.03 14.7 12.6 302.5 983 193.1 2:20 1.03 0.86 0.00 
17:29:47 326.0 326.0 59.4 13 120 122 744 537 0 1.03 1.03 14.7 12.6 303.7 978 194.0 2:22 1.03 0.87 0.00 
17:30:59 327.0 327.0 44.4 12 120 115 761 536 0 1.03 1.03 14.7 12.6 304.8 974 195.0 2:23 1.03 0.92 0.00 
17:32:04 328.0 328.0 55.4 12 120 118 810 536 0 1.03 1.03 14.7 12.6 305.9 972 196.0 2:24 1.03 0.87 0.00 
17:33:06 329.0 329.0 58.1 12 120 122 824 536 0 1.03 1.03 14.7 12.6 307.0 on 197.0 2:25 1.03 0.85 0.00 
17:34:15 330.0 330.0 52.2 12 120 103 830 536 0 1.03 1.03 14.7 12.7 308.2 971 198.0 2:26 1.03 0.87 0.00 
17:35:39 331.0 331.0 43.4 9 120 106 830 536 0 1.03 1.03 14.6 12.7 309.3 968 199.0 2:27 1.03 0.87 0.00 
17:37:10 332.0 332.0 39.3 8 120 95 830 536 0 1.03 1.03 14.7 12.7 310.7 968 200.0 2:29 1.03 0.88 0.00 
17:38:17 333.1 333.1 57.1 10 120 101 837 535 0 1.03 1.03 14.7 12.7 311.4 970 201.1 2:30 1.03 0.82 0.00 
17:39:15 334.0 334.0 61.3 9 120 106 844 536 0 1.03 1.03 14.7 12.7 312.1 968 202.0 2:31 1.03 0.80 0.00 
17:40:16 335.0 335.0 59.0 8 120 103 849 536 0 1.03 1.03 14.7 12.7 312.6 969 203.0 2:32 1.03 0.80 0.00 
17:41:12 336.0 336.0 64.3 10 120 110 850 535 0 1.03 1.03 14.7 12.7 313.1 970 204.0 2:33 1.03 0.79 0.00 
17:42:12 337.0 337.0 60.0 12 120 134 844 535 0 1.03 1.03 14.7 12.8 313.7 969 205.0 2:34 1.03 0.86 0.00 
17:43:14 338.1 338.1 60.7 14 120 133 840 535 0 1.03 1.03 14.7 12.8 314.5 968 206.1 2:35 1.03 0.87 0.00 
17:43:57 339.1 339.1 83.7 12 120 113 838 535 0 1.03 1.03 14.7 12.8 315.0 970 207.1 2:36 1.03 0.77 0.00 
17:57:17 340.1 340.1 56.9 6 119 13 827 535 0 1.03 1.03 14.7 12.8 324.7 976 208.1 2:37 1.03 0.79 0.00 
17:57:45 341.0 341.0 122.9 4 120 73 818 529 0 1.03 1.03 14.7 12.7 325.1 974 209.0 2:37 1.03 0.54 0.00 
17:58:25 342.6 342.6 71.9 2 121 63 828 529 0 1.03 1.03 14.7 12.7 325.8 974 210.6 2:38 1.03 0.41 0.00 
17:58:46 343.1 343.1 116.9 1 122 77 848 533 0 1.03 1.03 14.7 12.7 326.1 971 211.1 2:38 1.03 0.37 0.00 
17:59:27 344.1 344.1 90.0 2 121 75 845 536 0 1.03 1.03 14.6 12.7 326.8 972 212.1 2:39 1.03 0.54 0.00 
17:59:57 345.0 345.0 141.6 2 122 97 049 536 0 1.03 1.03 14.7 12.7 327.2 970 213.0 2:39 1.03 0.U 0.00 
18:Ol:U 346.1 346.1 42.4 4 122 81 846 537 0 1.03 1.03 14.7 12.7 328.5 971 214.1 2:40 1.03 0.76 0.00 
18:01:53 347.1 347.1 128.5 5 122 68 852 537 0 1.03 1.03 14.7 12.7 329.0 969 215.1 2:41 1.03 0.55 0.00 
18:02:18 348.0 348.0 141.2 3 122 67 859 537 0 1.03 1.03 14.7 12.7 329.4 970 216.0 2:41 1.03 0.48 0.00 
18:03:11 349.1 349.1 78.8 2 121 70 854 537 0 1.03 1.03 14.7 12.7 330.2 970 217.1 2:42 1.03 0.57 0.00 
18:03:48 350.1 350.1 104.2 2 121 88 858 538 0 1.03 1.03 14.7 12.7 330.8 969 218.1 2:43 1.03 0.23 0.00 
lB:O4:37 351.0 351.0 91.8 2 122 96 856 538 0 1.03 1.03 14.7 12.6 331.6 970 219.0 2:43 1.03 0.51 0.00 
18:05:22 352.0 352.0 80.9 2 122 92 856 538 0 1.03 1.03 14.7 12.6 332.3 968 220.0 2:44 1.03 0.56 0.00 
18:06:25 353.9 353.9 24.2 2 122 90 856 538 0 1.03 1.03 14.7 12.7 333.2 970 221.9 2~44 1.03 0.26 0.00 
18:06:34 354.2 354.2 167.3 2 121 75 a60 539 0 1.03 1.03 14.7 12.6 333.4 970 222.2 2:44 1.03 0.33 0.00 
18:07:10 355.1 355.1 166.1 2 121 84 B60 539 0 1.03 1.03 14.7 12.6 333.9 969 223.1 2:45 1.03 0.39 0.00 
18:OB:Zt 356.5 356.5 157.5 0 122 65 859 538 0 1.03 1.03 14.7 12.6 335.1 969 224.5 2:45 1.03 0.26 0.00 
18:08:47 357.1 357.1 127.0 1 122 69 8D3 538 0 1.03 1.03 14.7 12.6 335.5 975 225.1 2:45 1.03 0.32 0.00 



DrillByte Drilling Data Printout COMPANY: BHP PETROLEM WELL: LOCH ARD-1 

TIME DEPTH VERT. ROP YOB RPM TRQ SPP FLW )cR WEIGHT M W  TEHP RETNS PVT ---BIT--- ECD DXC GAS 

DEPTH IN OUT IN OUT IN OUT DEPTH DIST NRS 

h:am:sec m  II m/hr klb mp psi am $9 Ml c m  bbl m  hh:m sg X 

18:W:22 358.0 358.0 100.7 2 122 104 700 539 
18:10:06 359.1 359.1 86.7 2 122 60 810 539 
18:10:59 MD.0 360.0 67.6 2 122 57 777 539 
18:12:11 361.0 361.0 51.1 4 123 67 807 539 
18:12:42 362.0 362.0 114.6 3 122 52 847 539 
18:13:16 363.0 363.0 113.9 2 122 52 851 538 

18:13:45 364.0 364.0 123.6 1 122 49 858 539 
18:14:32 365.1 365.1 81.4 2 122 68 856 539 
la:l5:12 366.1 366.1 89.4 2 122 54 857 539 
18:lS:U 367.1 367.1 111.9 1 122 45 856 539 
18:16:27 368.0 368.0 82.8 2 122 58 855 539 
18:17:08 369.0 369.0 133.3 1 122 45 862 539 
Tight Hole, rem to bottom. 
19:18:40 371.9 371.9 24.2 0 120 55 668 522 
19:18:42 372.1 312.1 71.9 0 120 68 839 527 
19:19:w 373.1 373.1 122.0 1 120 65 842 527 
19:19:25 374.0 374.0 141.2 3 120 78 845 527 
19:20:00 375.0 375.0 116.1 2 120 62 850 527 
19:20:38 376.0 376.0 94.3 2 121 86 850 527 
19:21:46 377.0 377.0 54.8 1 121 62 757 528 
19:22:58 378.0 378.0 49.7 1 121 66 m 530 
19:24:10 379.0 379.0 70.6 1 120 64 782 531 
19:24:45 380.0 380.0 102.9 2 120 67 m 531 
19:25:54 381.1 381.1 53.9 2 121 60 836 530 
19:26:54 382.0 382.0 91.1 1 121 53 848 530 
19:28:00 384.0 384.0 167.3 0 121 50 853 530 
19:31:03 385.0 385.0 20.3 5 121 76 854 530 
19:32: 09 386.1 386.1 77.7 7 121 71 851 530 
19:33:06 387.1 387.1 65.5 2 120 57 851 530 
19:47:19 388.0 388.0 30.4 1 119 48 689 471 

Circulate cuttings out of the hole, POOH 

2:46 1.03 0.54 0.00 0 1.03 1.03 14.7 12.6 336.0 979 226.0 
0 1.03 1.03 14.7 12.6 336.7 979 227.1 
0 1.03 1.03 14.7 12.6 337.5 976 228.0 
0 1.03 1.03 14.7 12.6 338.7 9TJ 229.0 
0 1.03 1.03 14.7 12.5 339.1 970 230.0 
0 1.03 1.03 14.7 12.5 339.7 OR 231.0 
0 1.03 1.03 14.7 12.5 339.9 971 232.0 
0 1.03 1.03 14.7 12.5 339.9 978 233.1 
0 1.03 1.03 14.7 12.5 339.9 966 234.1 
0 1.03 1.03 14.7 12.5 339.9 966 235.1 
0 1.03 1.03 14.7 12.5 339.9 963 236.0 
0 1.03 1.03 14.7 12.5 339.9 962 237.0 

2:47 1.03 0.53 0.00 
2:47 1.03 0.58 0.00 
2:49 1.03 0.R 0.00 
2:49 1.03 0.51 0.00 
2:50 1.03 0.46 0.00 
2:50 1.03 0.45 0.00 
2:51 1.03 0.56 0.00 
2:52 1.03 0.54 0.00 
2:52 1.03 0.46 0.00 
2:53 1.03 0.54 0.00 
2:53 1.03 0.42 0.00 

0 1.03 1.03 14.7 12.5 364.6 973 239.9 2:54 1.03 0.28 0.00 
0 1.03 1.03 14.7 12.3 364.6 973 240.1 2:54 1.03 0.32 0.00 
0 1.03 1.03 14.7 12.3 364.7 974 241.1 2:54 1.03 0.35 0.00 
0 1.03 1.03 14.7 12.4 364.7 9R 242.0 2:55 1.03 0.49 0.00 
0 1.03 1.03 14.7 12.4 364.8 973 243.0 2:55 1.03 0.49 0.00 
0 1.03 1.03 14.7 12.4 365.0 9R 244.0 2:56 1.03 0.52 0.00 
0 1.03 1.03 14.7 12.4 365.2 978 245.0 2:57 1.03 0.59 0.00 
0 1.03 1.03 14.7 12.4 365.4 982 246.0 2:58 1.03 0.58 0.00 
0 1.03 1.03 14.7 12.4 365.6 979 247.0 2:59 1.03 0.49 0.00 
0 1.03 1.03 14.7 12.4 365.7 918 248.0 2:6cl 1.03 0.51 0.00 
0 1.03 1.03 14.7 12.4 365.9 974 249.1 3:Ol 1.03 0.59 0.00 
0 1.03 1.03 14.7 12.4 366.1 976 250.0 3:02 1.03 0.42 0.00 
0 1.03 1.03 14.7 12.4 366.3 975 252.0 3:Ot 1.03 0.41 0.00 
0 1.03 1.03 14.7 12.4 366.8 OR 253.0 3:05 1.03 0.93 0.00 
0 1.03 1.03 14.7 12.4 367.0 968 254.1 3:06 1.03 0.70 0.00 
0 1.03 1.03 14.7 12.4 367.2 969 255.1 3:07 1.03 0.58 0.00 
0 1.03 1.03 14.7 12.4 376.1 988 256.0 3:lO 1.03 0.55 0.00 

RIN with 17.5" RR1.2 Security SS44G 2x18,1x20 jets, with 26" Hole Opener with 3x18,1x20 jets. 
10:41:28 389.0 389.0 61.4 16 102 257 2202 1100 0 1.03 1.03 14.5 11.3 374.4 956 1.0 0:OO 1.03 0.40 0.00 
10:43:14 390.0 390.0 34.7 13 102 203 2199 1101 0 1.03 1.03 14.5 11.3 375.3 956 2.0 0:02 1.03 0.50 0.00 
10:45:54 391.0 391.0 22.3 14 102 196 1969 1100 0 1.03 1.03 14.5 11.3 376.5 973 3.0 0:05 1.03 0.88 0.00 
10:48:43 392.0 392.0 21.4 14 100 169 2083 1099 0 1.03 1.03 14.5 11.3 377.7 964 4.0 0:08 1.03 0.89 0.00 
10:51:35 393.1 393.1 23.8 19 77 240 2199 1102 0 1.03 1.03 14.5 11.3 379.0 939 5.1 0:lO 1.03 0.92 0.00 
Sweep hole with 350bbl seawater, 375bbl guar gun, and spot 325bb1, 
Short Viper trip to shoe and back to bottom. Spot KCL on bottom. . 

POOH to I-WI 20” casing. 



Dri 1 (Byte Dri 11 ing Data Printwt COMPANY: BHP PETROLELM UELL: LOCH ARD-1 

TIME DEPTH VERT. ROP UOB 
DEPTH 

h:na:sec m I n/hr klb 

NB#3, HTC ATM 1lHG 2x16,1x15 12.25" 
RIH, Drill kn. 
15:03:42 394.0 394.0 28.2 2 
15:17:45 395.0 395.0 18.9 2 
15:42:32 396.0 396.0 63.7 2 
Perform L.O.T., Drill ahead. 

<:37:u 397.0 397.0 63.7 2 
x39:40 398.0 398.0 96.6 9 

16:41:13 399.0 399.0 15.5 18 
16:41:55 400.0 400.0 35.6 15 
16:42:40 401.0 401.0 45.6 12 
16:43:08 402.0 402.0 38.3 9 
16:43:33 403.0 403.0 122.4 6 
16:43:57 404.0 404.0 133.4 4 
16:44:19 405.0 405.0 91.1 3 
16:U:41 406.0 406.0 104.0 3 
16:45:00 407.0 407.0 90.9 5 
16:45:15 408.0 408.0 158.0 5 
16:45:39 COO.0 409.0 38.5 4 
16:46:04 410.0 410.0 84.0 8 
16:46:42 411.0 411.0 54.9 16 
16:49:46 412.0 412.0 44.3 17 
16:50:48 413.0 413.0 47.4 16 
16:51:43 414.0 414.0 33.2 20 
16:52:49 415.0 415.0 41.6 24 
16:54:51 417.0 417.0 67.5 24 
16:55:54 418.0 418.0 56.5 24 
17:06:56 419.0 419.0 22.9 26 

7:07:31 420.0 420.0 34.4 24 
17:08:11 421.1 421.1 93.7 24 
17:08:51 422.1 422.1 90.0 24 
17:W:48 423.0 423.0 62.3 26 
17:lO:SC 424.0 424.0 54.5 22 
17:12:03 425.0 425.0 54.1 24 
17:13:12 426.0 426.0 52.1 26 
17:14:30 427.0 427.0 46.2 25 
17:15:35 428.0 428.0 55.0 24 
17:16:49 429.0 429.0 50.3 23 
17:17:58 430.0 430.0 51.9 23 
17:19:03 431.0 431.0 60.3 24 
17:19:50 432.1 432.1 78.3 23 
17:20:15 433.0 433.0 140.6 20 
17:20:54 434.3 434.3 122.0 19 
17:21:25 435.0 435.0 112.8 18 
17:23:18 436.1 436.1 34.5 24 
17:24:08 437.1 437.1 R.0 21 
17:24:43 438.0 438.0 101.4 20 
17:25:19 439.0 439.0 loo.0 19 
17:26:01 540.1 uo.l 98.0 17 
17:26:42 441.0 441.0 B6.7 17 

RPM TRQ SPP FLW HUD UEIGHT MR TEHP RETNS PVT ---BIT--- EC0 DXC GAS 

IN OUT IN WT IN WT DEPTH DIST HRS 

q Pi apn $9 WI c m  bbl (II hhmn sg X 

79 115 1990 714 715 1.06 1.06 28.1 20.9 393.0 613 1.0 0:OO 1.06 0.37 0.00 
82 121 1990 714 715 1.06 1.06 28.0 20.8 393.0 613 2.0 0:Ol 1.06 0.39 0.00 
82 56 2300 714 715 1.06 1.06 28.0 20.8 393.0 613 3.0 0:03 1.06 0.45 0.00 

80 92 
81 111 
97 121 
98 134 
98 104 

101 100 
100 78 
100 71 
100 69 
100 69 
100 77 
100 71 
100 71 
100 91 
100 112 
100 112 
100 118 
100 133 
loo 153 
100 144 
100 147 
w 140 
W  161 
W  162 
98 154 
w 154 
W  129 

100 166 
100 154 
109 153 
110 165 
109 158 
109 170 
110 175 
109 161 
105 149 
108 135 
100 129 
109 152 
1w 151 
109 155 
110 139 
110 128 
109 140 

2300 
2300 
2270 
2260 
2260 
2270 
2270 
2270 
2210 
2290 
2230 
2260 
2240 
2060 
2280 
2100 
2300 
2290 
2201 
2262 
2270 
2280 
2217 
22% 
2296 
2290 
2253 
2286 
2278 
2250 
2293 
2300 
2284 
2283 
2313 
2305 
2290 
2271 
2250 
2279 
2280 
2229 
22R 
2279 

779 760 
758 755 
758 765 
764 769 
763 755 
763 764 
764 764 
764 759 
764 758 
764 771 
764 762 
764 769 
764 759 
764 763 
764 769 
764 752 
764 759 
764 768 
764 763 
764 774 
761 783 
765 783 
761 TIZ 
761 784 
766 803 
766 807 
762 829 
766 823 
767 858 
763 873 
765 941 
767 1155 
768 1100 
767 745 
765 558 
762 562 
764 580 
764 6% 
763 7u 
764 na 
764 R5 
763 736 
764 736 
764 705 

1.06 1.06 29.1 27.9 395.7 616 4.0 0:02 1.06 0.59 0.00 
1.06 1.06 29.1 27.0 395.8 608 5.0 0:04 1.06 0.91 0.00 
1.06 1.06 28.9 26.4 395.8 605 6.0 0:06 1.06 0.88 0.00 
1.06 1.06 28.9 26.5 395.8 604 7.0 0:06 1.06 0.R 0.00 
1.06 1.06 28.8 26.6 395.8 603 8.0 0:08 1.06 0.70 0.00 
1.06 1.06 28.8 26.7 395.9 604 9.0 0:lO 1.06 0.53 0.00 
1.06 1.06 28.8 26.8 395.9 603 10.0 0:ll 1.06 0.48 0.00 
1.06 1.06 28.8 26.9 395.9 604 11.0 0:13 1.06 0.43 0.00 
1.06 1.06 28.7 27.0 395.9 603 12.0 0:13 1.06 0.41 0.00 
1.06 1.06 28.7 27.2 395.9 603 13.0 0:13 1.06 0.39 0.00 
1.06 1.06 28.7 27.3 395.9 603 14.0 0:15 1.06 0.38 0.00 
1.06 1.06 28.6 27.3 395.9 602 15.0 0:16 1.06 0.37 0.00 
1.06 1.06 28.6 27.5 395.9 602 16.0 0:18 1.06 0.37 0.00 
1.06 1.06 28.6 27.6 3%.9 600 17.0 0:18 1.06 0.44 0.00 
1.06 1.06 28.5 27.8 395.9 598 18.0 0:19 1.06 0.50 0.00 
1.06 1.06 28.3 28.7 396.0 594 19.0 0:19 1.06 0.66 0.00 
1.06 1.06 28.2 29.0 396.1 593 20.0 0:20 1.06 1.09 0.00 
1.06 1.06 28.2 29.3 396.1 SW 21.0 0:21 1.06 0.81 0.00 
1.06 1.06 28.2 29.5 396.1 590 22.0 023 1.06 0.80 0.00 
1.06 1.06 28.2 29.8 396.2 589 24.0 0:26 1.07 0.85 0.00 
1.06 1.06 28.3 29.9 396.2 589 25.0 0:27 1.07 0.90 0.00 
1.06 1.06 28.5 29.6 398.6 584 26.0 0:29 1.07 1.03 0.00 
1.06 1.06 28.7 29.4 398.8 584 27.0 0:30 1.07 1.07 0.00 
1.06 1.06 28.8 29.4 399.4 583 28.1 0:30 1.07 0.77 0.00 
1.06 1.06 28.8 29.4 400.1 582 29.1 0:31 1.07 0.78 0.00 
1.06 1.06 28.8 29.4 401.0 580 30.0 0:32 1.07 0.89 0.00 
1.06 1.06 28.8 29.5 402.0 579 31.0 0:33 1.07 0.88 0.00 
1.06 1.06 28.9 29.6 403.1 574 32.0 0:34 1.07 0.91 0.00 
1.06 1.06 28.9 29.6 404.2 569 33.0 0% 1.07 0.94 0.00 
1.06 1.06 29.0 29.6 405.4 563 34.0 0:37 1.07 0.98 0.00 
1.06 1.06 29.0 29.6 406.4 565 35.0 0:38 1.07 0.93 0.00 
1.06 1.06 29.0 29.7 407.6 566 36.0 0:39 1.07 0.94 0.00 
1.06 1.06 29.0 29.7 408.7 572 37.0 0:40 1.07 0.93 0.00 
1.06 1.06 29.1 29.6 409.7 582 38.0 0:41 1.07 0.91 0.00 
1.06 1.06 29.1 29.4 410.4 586 39.1 0:42 1.07 0.82 0.00 
1.06 1.06 29.1 29.4 410.8 587 40.0 0:43 1.07 0.64 0.00 
1.06 1.06 29.1 29.5 411.4 588 41.3 0:43 1.07 0.67 0.00 
1.06 1.06 29.1 29.7 411.9 589 42.0 0:44 1.07 0.69 0.00 
1.06 1.06 29.1 30.2 413.7 590 43.1 0:46 1.07 1.05 0.00 
1.06 1.06 29.1 30.4 414.5 588 44.1 0:46 1.07 0.82 0.00 
1.06 1.06 29.2 30.5 415.0 588 45.0 0:47 1.07 0.73 0.00 
1.06 1.06 29.2 30.5 415.6 568 46.0 0:48 1.07 0.73 0.00 
1.06 1.06 29.2 30.6 416.3 588 47.1 0:48 1.07 0.71 0.00 
1.06 1.06 29.2 30.6 416.9 586 48.D 0:49 1.07 0.74 0.00 



Drillgyte Dri 11 ing Dstr Printwt CWPANY: BHP PETROLELM DELL: LOCH ARD-1 

TIME DEPTH VERT. RDP VOB RPM TRQ SPP FLW MR WEIGHT 

DEPTH IN WT IN OUT 

h:m:scc I) II n/hr klb wnp psi apn $9 

)Iu) TEHP RETNS PVT ---BIT--- ECD DXC GAS 
IN OUT DEPTH DIST HRS 

ha c m  bbl m  hh:m sg X 

17:27:26 U2.D 
17:28:22 u3.0 

17:29:14 444.0 
17:30:01 US.0 
17:30:51 446.0 
17:31:53 u7.0 
17:39:07 448.1 
17:39:45 549.0 
17:40:24 450.0 
17:41:02 451.1 
17:41:38 452.1 
17:42:10 453.1 
17:43:30 454.0 
17:43:52 455.1 
17:u:14 456.1 
17:U:32 457.1 
17:44:55 458.0 
17:45:18 459.0 
17:45:46 460.0 
17:46:13 461.1 
17:46:35 462.1 
17:47:03 463.2 
17:47:30 464.1 
17:47:57 465.0 
17:48:24 466.0 
17:48:49 467.1 
17:49:17 468.2 
17:50:24 469.2 
17:Sl:Ol 470.0 
17:51:42 471.1 
17:52:16 4R.l 
17:52:51 473.1 
17:53:27 474.0 
17:54:01 475.0 
17:54:42 476.0 
17:55:53 477.1 
18:04:15 478.1 
18:OS:lD 479.1 
18:05:59 480.0 
18:D6:47 481.1 
18:07:28 482.0 
iam: 14 483.1 
18:08:59 484.0 
lB:W:56 485.0 
18:lD:CB 486.0 
18:ll:CI 487.0 
18:12:56 488.0 
ia:i3:55 489.1 
18:14:35 400.1 
18:15:21 491.0 

u2.0 al.8 17 110 137 2277 763 704 1.061.06 29.2 30.6 417.6 

u3.0 67.5 18 109 161 2274 764 706 1.D61.W 29.3 30.6 418.5 

444.0 68.9 19 100 187 2235 764 716 1.06 1.06 29.3 30.6 419.3 

US.0 76.0 21 109 206 2287 764 711 1.06 1.06 29.4 30.6 420.1 

446.0 77.1 21 loo 175 2289 765 710 1.06 1.06 29.4 30.7 420.3 
u7.0 58.1 22 109 181 2232 763 699 1.061.06 29.5 30.7 421.7 

448.1 27.8 21 108 156 2289 760 686 1.06186 29.5 30.8 425.5 
U9.D 30.9 20 101 185 2184 757 690 1.061.06 29.8 30.9 426.0 
450.0 53.9 23 101 189 2278 758 697 1.06 1.06 29.8 30.9 425.7 
451.1 63.6 24 101 191 2292 759 712 1.06 1.06 29.8 30.8 426.1 
452.1 107.5 26 101 209 2275 759 698 1.06 1.06 29.9 30.8 426.7 
453.1 111.1 25 101 209 22R 759 697 1.06 1.06 29.9 30.7 427.3 
454.0 U.8 25 loo 179 2226 759 723 1.061.06 29.9 30.7 428.7 
455.1 183.0 21 101 154 2274 758 R5 1.061.06 29.9 30.7 429.1 
456.1 163.6 18 100 152 2268 758 706 1.06 1.06 30.0 30.7 429.5 
457.1 200.0 15 W 125 2268 757 694 1.06 1.06 30.0 30.7 429.8 
458.0 153.2 11 101 125 2280 757 687 1.06186 30.0 30.7 430.2 
459.0 164.6 10 101 110 2268 757 686 1.06 1.06 30.0 30.7 430.6 
460.0 133.3 8 101 182 2280 756 703 1.06 1.06 30.0 30.8 431.1 
461.1 145.2 7 101 112 2284 757 R5 1.06 1.06 30.0 30.8 431.6 
462.1 181.1 6 102 110 2266 757 RS 1.061.06 30.0 30.8 432.0 
463.2 141.6 5 101 96 2212 757 Rl 1.06 1.06 30.0 30.8 432.5 
464.1 132.1 4 101 93 2214 756 R2 1.06 1.06 30.1 30.8 432.9 
465.0 130.3 4 101 103 2261 757 R6 1.061.06 30.1 30.8 433.4 
466.0 141.2 4 101 105 2280 757 735 1.061.06 30.1 30.9 433.9 

467.1 157.4 4 101 109 2282 756 759 1.061.06 30.1 30.9 434.4 
468.2 141.7 2 101 94 2270 756 779 1.061.06 30.1 30.9 434.9 
469.2 110.8 1 101 69 2255 756 789 l-061.06 30.2 31.0 436.0 
470.0 93.6 2 102 92 2213 757 793 1.061.06 30.2 31.0 436.7 
471.1 93.5 6 101 109 228D 756 8D7 1.061.06 30.2 31.0 437.5 
4R.l 113.4 8 101 115 2263 757 756 1.061.06 30.2 31.1 438.0 
473.1 102.3 9 101 132 2270 757 737 1.061.06 30.2 31.1 438.7 
474.0 98.2 11 101 110 2287 757 748 1.06 1.06 30.2 31.1 439.3 
475.0 114.3 11 101 125 22% 757 736 1.06 1.06 30.3 31.2 439.9 
476.0 87.4 12 101 115 2218 757 R9 1.061.06 30.3 31.2 U0.6 
477.1 52.9 13 101 123 2261 757 739 1.061.06 30.3 31.3 441.9 
478.1 17.7 19 101 166 2262 756 R9 1.061.06 30.5 31.4 468.0 
479.1 34.8 26 102 199 2227 755 731 1.06 1.06 30.6 31.2 448.5 
480.0 R.4 28 102 191 2200 756 742 1.06 1.06 30.6 31.2 U9.6 
481.1 81.8 29 102 192 2298 757 718 1.06 1.06 30.6 31.2 450.5 
482.0 118.9 28 102 188 2323 757 no 1861.06 30.6 31.2 451.4 
483.1 a6.2 28 102 la5 22% 757 765 1.06 1.06 30.7 31.3 452.4 
484.0 78.8 28 102 1n 2244 757 750 1.06l.D6 30.7 31.3 453.3 
485.0 67.3 28 102 183 2302 757 730 1.061.06 30.7 31.4 454.5 
486.0 68.9 30 102 1% 2296 757 717 1.06 1.06 30.7 31.5 455.6 
487.0 60.5 32 101 197 2305 757 713 1.06 1.06 30.7 31.5 456.9 
488.0 52.2 34 103 206 2281 758 709 1.061.06 30.8 31.6 458.3 
489.1 65.1 36 102 209 2309 758 746 1.06 1.06 30.8 31.6 459.5 
Coo.1 87.8 32 101 202 2313 758 754 1.061.06 30.8 31.6 460.4 
491.0 77.6 30 101 206 2297 758 759 1.061.06 30.8 31.6 461.4 

5a5 49.0 0:50 1.07 0.75 0.00 

586 50.0 0~51 1.07 o.ai 0.00 
586 51.0 0:52 1.07 0.82 0.00 
585 52.0 0:52 1.07 0.81 0.00 
584 53.0 0:53 1.07 0.81 0.00 
584 54.0 0:54 1.07 0.89 0.00 
589 55.1 0:56 1.07 1.06 0.00 
586 56.0 D:57 1.07 1.04 0.00 
584 57.0 0:58 1.07 0.89 0.00 
584 58.1 D:58 1.07 0.M 0.00 
583 59.1 0:59 1.07 0.74 0.00 
583 60.1 0:59 1.07 0.73 0.00 
582 61.0 1:Ol 1.07 0.97 0.00 
581 62.1 1:Ol 1.07 0.57 0.00 
579 63.1 1:02 1.07 0.57 0.00 
581 64.1 1:02 1.07 0.50 0.00 
580 65.0 1:Ot 1.07 0.53 0.00 
580 66.0 l:D3 1.07 0.50 0.00 
580 67.0 1:03 1.07 0.53 0.00 
579 68.1 1:03 1.07 0.49 0.00 
579 69.1 1:04 1.07 0.43 0.00 
578 70.2 1:04 1.07 0.45 0.00 
577 71.1 1:05 1.07 0.46 0.00 
575 R.0 1:05 1.07 0.46 0.00 
575 73.0 1:06 1.07 0.45 0.00 
575 74.1 1:06 1.07 0.42 0.00 
574 75.2 1:Of 1.07 0.39 0.00 
573 76.2 1:07 1.07 0.40 0.00 
573 77.0 1:08 1.07 0.48 0.00 
574 78.1 1:08 1.07 0.56 0.00 
571 79.1 1:09 1.07 0.55 0.00 
573 80.1 1:lO 1.07 0.60 0.00 
573 81.0 1:lO 1.07 0.63 0.00 
571 82.0 1:ll 1.07 0.60 0.00 
570 83.0 1:ll 1.07 0.66 0.00 
568 84.1 1:13 1.07 0.79 0.01 
566 85.1 1:16 1.07 0.94 0.00 
564 86.1 1:17 1.07 1.01 0.00 
562 87.0 1:17 1.07 0.87 0.00 
562 88.1 1:18 1.07 0.84 0.00 
560 89.0 1:19 1.07 083 0.00 
560 90.1 1:20 1.07 082 0.00 
559 91.0 1:20 1.07 0.85 0.00 
559 92.0 1:21 1.07 0.90 0.00 
559 93.0 1:22 1.07 0.90 0.00 
558 94.0 1:23 1.07 0.95 0.00 
557 %.O 1:24 1.07 1.02 0.00 
556 96.1 1:25 1.07 1.00 0.00 
555 97.1 1:26 1.07 0.85 0.00 
554 98.0 1:27 1.07 0.87 0.00 



DrillByte Drilling Data Printout COMPANY: BHP PETROLEUM UELL: LOCH ARD-1 

TIME DEPTH VERT. RDP WB RPM TRQ SPP FLOU HW UEIGHT 

DEPTH IN OUT IN OUT 

h:nn:sec m m  m/hr klb m  psi apn $9 

IM) TEMP 
IN WI 

ha c 

RETNS 
DEPTH 

m  

PVT 

bbl 

---BIf--- 

DIST HRS 
m  hhmn 

ECD DXC GAS 

X 

la:16:08 492.0 492.0 76.0 31 102 214 2260 759 767 1.06 1.06 30.9 31.6 462.3 552 99.0 1:28 1.07 0.88 0.00 

18:17:17 493.0 493.0 54.1 33 102 222 2312 759 792 1.06 1.06 30.9 31.7 463.8 550 100.0 1:29 1.07 1.00 0.00 

18:18:21 494.0 494.0 56.2 35 102 220 2307 758 774 1.06 1.06 30.9 31.8 465.1 548 101.0 1:30 1.07 1.00 0.00 

18:19:32 4%.0 495.0 50.5 37 102 229 2295 A8 785 1.06 1.06 30.9 31.9 466.7 5u 102.0 1:31 1.07 1.04 0.00 

18:20:50 496.0 496.0 46.2 36 102 208 2305 759 758 1.06 1.06 31.0 32.0 468.3 544 103.0 1:32 1.07 1.07 0.00 
18:22:12 497.0 497.0 43.9 33 102 192 2325 759 R6 1.06 1.06 31.0 32.2 470.0 543 104.0 1:34 1.07 1.05 0.00 

k23:32 498.0 498.0 45.0 36 105 207 2301 759 797 1.06 1.06 31.1 32.3 471.7 545 105.0 1:35 1.07 1.08 0.00 

&24:27 499.0 499.0 65.5 35 105 211 2315 758 743 1.06 1.06 31.1 32.3 472.9 542 106.0 1:M 1.07 0.96 0.00 
18:25:11 500.0 500.0 81.8 32 105 198 2312 754 696 1.06 1.06 31.1 32.4 473.8 542 107.0 1:37 1.07 0.88 0.00 

18:26:17 501.0 501.0 56.7 32 105 194 2328 757 R7 1.06 1.06 31.1 32.4 475.2 542 108.0 1:38 1.07 0.98 0.00 
18:27:34 502.0 502.0 46.6 35 105 198 2284 758 703 1.06 1.06 31.2 32.5 476.8 543 109.0 1:39 1.07 1.06 0.00 
18:28:49 503.1 503.1 51.7 34 105 208 2331 758 678 1.06 1.06 31.2 32.5 478.4 542 110.1 1:co 1.07 1.02 0.00 
18:30:00 504.0 504.0 50.5 35 105 211 2312 759 679 1.06 1.06 31.3 32.6 479.2 542 111.0 1:41 1.07 1.04 0.00 
18:31:12 505.0 505.0 49.5 35 105 202 2345 759 690 1.06 1.06 31.3 32.7 480.5 543 112.0 1:43 1.07 1.04 0.00 
18:32:51 506.0 506.0 36.4 32 105 176 2351 759 688 1.06 1.06 31.4 32.7 482.6 540 113.0 1:44 1.07 1.10 0.00 
18:46:28 507.0 507.0 14.5 36 104 169 2322 760 685 1.06 1.06 31.5 32.7 491.4 523 114.0 1:48 1.07 1.39 0.00 
18:47:19 508.0 508.0 16.1 31 93 182 2351 763 714 1.06 1.06 31.9 31.5 492.2 519 115.0 1:49 1.07 1.35 0.00 
18:48:42 SW.0 509.0 44.4 32 98 206 2367 763 703 1.06 1.06 31.9 31.7 492.8 516 116.0 1:51 1.07 1.03 0.00 
18:50:06 510.1 510.1 43.4 35 100 216 2359 764 708 1.06 1.06 31.9 32.0 493.8 516 117.1 1:52 1.07 1.07 0.00 
18:51:31 511.0 511.0 42.0 33 101 199 2378 764 713 1.06 1.06 31.9 32.1 494.7 513 118.0 1:53 1.07 1.06 0.00 
18:53:11 512.0 512.0 36.0 30 101 175 2342 764 719 1.06 1.06 31.9 32.2 495.8 514 119.0 1:55 1.07 1.07 0.00 
18:54:41 513.0 513.0 40.0 36 100 217 2400 765 737 1.06 1.06 31.9 32.4 496.8 512 120.0 1:57 1.07 1.10 0.00 
18:56:23 514.0 514.0 37.5 35 101 200 2383 765 744 1.06 1.06 31.9 32.6 497.9 511 121.0 1:58 1.07 1.11 0.00 
18:57:41 515.0 515.0 45.8 36 101 220 2383 766 733 1.06 1.06 32.0 32.8 498.7 512 122.0 1:60 1.07 1.07 0.00 
18:59:15 516.0 516.0 38.3 36 100 198 2375 766 717 1.06 1.06 32.0 33.0 coo.7 511 123.0 2:01 1.07 1.11 0.00 
19:w:49 517.0 517.0 39.6 35 101 206 2376 766 705 1.06 1.06 32.0 33.1 500.8 SW 124.0 2:03 1.07 1.10 0.00 
19:02:18 518.0 518.0 40.5 37 105 200 2366 766 713 1.06 1.06 32.1 33.2 501.7 510 125.0 2:04 1.07 1.12 0.00 
19:03:45 519.0 519.0 41.2 36 106 212 2349 765 709 1.06 1.06 32.1 33.3 502.7 SW 126.0 2:06 1.07 1.10 0.00 

':04:57 520.0 520.0 53.7 34 105 219 2388 764 711 1.06 1.06 32.1 33.4 503.5 508 127.0 2:07 1.07 1.01 0.00 
19:05:45 521.0 521.0 A.0 34 106 230 2368 764 718 1.061.06 32.2 33.4 504.0 508 128.0 2:08 1.07 0.92 0.00 
19:06:18 522.0 522.0 109.1 34 106 225 2380 763 715 1.06 1.06 32.2 33.4 504.4 508 129.0 2:08 1.07 0.81 0.00 
19:07:02 523.0 523.0 86.1 34 106 219 2384 762 709 1.06 1.06 32.2 33.4 504.8 507 130.0 2:w 1.07 0.88 0.00 
19:07:51 524.1 524.1 73.5 34 107 232 2335 761 704 1.06 1.06 32.2 33.4 505.3 509 131.1 2:lO 1.07 0.93 0.00 
19:08:50 525.0 525.0 60.7 36 107 233 2385 762 713 1.06 1.06 32.3 33.4 506.0 509 132.0 2:ll 1.07 1.00 0.00 
19:lO:ll 526.0 526.0 44.4 34 107 200 2359 761 739 1.06 1.06 32.3 33.3 506.9 508 133.0 2:12 1.07 1.07 0.00 
19:11:32 527.0 527.0 46.2 34 107 221 2381 761 713 1.06 1.06 32.4 33.3 507.7 505 134.0 2:13 1.07 1.06 0.00 
19:12:44 528.0 528.0 49.5 37 107 230 2385 762 R6 1.06 1.06 32.4 33.4 508.2 506 135.0 2:15 1.07 1.07 0.00 
19:lC:Dl 529.0 529.0 46.8 37 107 211 2335 761 754 1.06 1.06 32.4 33.4 SW.0 504 136.0 2:16 1.07 1.08 0.00 
19:15:19 530.0 530.0 46.2 37 107 220 2375 759 693 1.06 1.06 32.3 33.5 510.0 507 137.0 2:17 1.07 1.09 0.00 
19:16:56 531.0 531.0 39.8 37 107 198 2376 759 692 1.06 1.06 31.9 33.6 510.9 506 138.0 2:19 1.07 1.12 0.00 
19:18:20 532.0 532.0 42.9 36 107 203 2351 758 689 1.06 1.06 31.9 33.7 511.7 506 139.0 2:20 1.07 1.10 0.00 
19:19:38 533.0 533.0 47.7 37 107 223 2375 759 700 1.06 1.06 32.0 33.8 512.4 504 140.0 2:22 1.07 1.07 0.00 
19:20:18 534.0 534.0 89.3 33 107 207 2392 759 698 1.06 1.06 32.1 33.8 512.9 505 141.0 2:22 1.07 0.86 0.00 
19:20:49 535.0 535.0 116.1 31 107 187 2382 758 694 1.06 1.06 32.0 33.8 513.1 505 142.0 2:23 1.07 0.77 0.00 
19:21:14 536.0 536.0 157.5 26 107 IR 2290 758 705 1.06 1.06 32.0 33.8 513.3 506 143.0 2:23 1.07 0.65 0.00 
19:28:19 537.1 537.1 71.3 21 105 131 2391 755 696 1.06 1.06 32.1 33.8 515.3 500 lU.1 2:24 1.07 0.80 0.00 
19:28:47 538.0 538.0 126.9 17 104 143 2382 752 R8 1.06 1.06 32.2 33.9 515.5 499 145.0 2:25 1.07 0.62 0.00 
19:29:33 539.0 539.0 76.3 14 107 146 2389 7S5 blu 1.06 1.06 32.2 33.9 516.0 499 146.0 2:25 1.07 0.R 0.00 
19:30:06 540.0 540.0 108.4 14 108 130 2297 756 680 1.06 1.06 32.3 33.9 516.3 497 147.0 2:26 1.07 0.65 0.00 
19:30:40 541.1 541.1 114.7 13 1D8 128 2416 757 686 1.06 1.06 32.3 33.9 516.7 4% 148.1 2:26 1.07 0.63 0.00 



DrilIByte Drilling Oats Printout COMPANY: BHP PETROLEUl 

TIME DEPTH VERT. RDP UW RPM TRQ SPP FLOU MR UEIGNT 

DEPTH IN OUT IN CUT 

h:nn:sec m II n/hr klb mp psi apn S9 

UELL: LOCH ARD-1 

M W  TEMP REINS PVT ---BIT--- EW DXC GAS 
IN OUT DEPTH DIST HRS 

hI c m  bbl l hh:an sg X 

19:31:18 
19:31:52 
19:32:35 
19:33:06 
19:34:21 
19:35:43 
19:37:D3 
19:37:55 
19:38:36 
19:39:20 
19:40:00 
19:40:25 
19:40:49 
19:41:21 
19:42:03 
19:43:10 
19:44:15 
19:45:14 
19:46:19 
19:47:28 
19:48:46 
19:50:08 
19:51:38 
19:52:23 
2O:Ol:U 
20:02:53 
20:03:40 
20:04:37 
2O:D5:33 
2o:D6:39 
20:0&w 
2D:W:49 
2O:ll:W 
20:12:33 
20:13:23 
20:14:22 
2D:lS:OO 
20:15:27 
20:16:02 
20:16:51 
2O:lT:lB 
20:17:31 
20:17:45 
20:17:55 
2o:ia:io 
20:18:23 
20:18:48 
2D:19:22 
20:19:46 
20:20:11 
20:20:39 

542.0 542.0 92.8 14 107 143 2403 757 704 1.06 1.06 32.4 33.8 517.0 494 149.0 2:27 1.07 0.69 0.00 

543.0 543.0 105.9 17 108 171 2415 758 711 1.06 1.06 32.4 33.8 517.3 493 150.0 2:28 1.07 0.69 0.00 
544.2 5U.2 107.5 21 lo8 191 2412 758 R6 1.06 1.06 32.3 33.8 517.7 493 151.2 2:28 1.07 0.R 0.00 
545.0 545.0 112.9 22 1Oa 194 2410 757 739 1.06 1.06 32.3 33.8 518.3 493 152.0 2:29 1.07 0.R 0.00 
546.0 546.0 48.0 26 1DB 189 2363 757 734 1.06 1.06 32.4 33.8 518.9 489 153.0 2:30 1.07 0.98 0.00 
547.0 547.0 43.9 31 lD8 216 2392 757 765 1.06 1.06 32.4 33.8 519.9 41111 154.0 2:31 1.07 1.M 0.00 
541.1 548.1 46.8 30 108 216 23% 758 a55 1.06 1.06 32.4 33.7 521.6 486 155.1 2:33 1.07 1.02 0.00 
549.1 549.1 69.2 29 1Da 239 2363 758 812 1.06 1.06 32.2 33.7 522.6 4a7 156.1 2:34 1.07 0.W 0.00 
550.0 550.0 87.4 29 lo8 220 2405 758 78B 1.06 1.06 32.1 33.7 523.4 486 157.0 2:34 1.07 0.84 0.00 
551.0 551.0 81.4 31 107 239 24OB 758 803 1.06 1.06 32.0 33.7 524.2 483 158.0 2:35 1.07 D.B8 0.00 
552.1 552.1 103.3 31 107 239 2413 758 807 1.06 1.06 31.9 33.7 524.8 482 159.1 2:36 1.07 0.81 0.00 
553.1 553.1 143.0 29 lo8 209 2439 758 851 1.06 1.06 31.9 33.7 525.2 482 160.1 2:36 1.07 0.70 0.00 
554.0 554.0 147.5 26 1OB 188 2362 758 877 1.06 1.06 31.9 33.7 525.4 482 161.0 2:37 1.07 0.68 0.00 
555.0 555.0 111.9 25 108 186 2418 758 938 1.06 1.06 31.9 33.7 525.8 481 162.0 2:37 1.07 0.74 0.00 
556.0 556.0 85.7 25 1OB 188 2420 758 917 1.06 1.06 31.8 33.7 526.2 481 163.0 2:38 1.07 0.81 0.00 
557.0 557.0 54.5 29 lD8 216 2420 758 925 1.06 1.06 31.8 33.7 527.0 481 164.0 2:39 1.07 0.W 0.00 
558.0 558.0 57.1 34 1Oa 240 2436 f58 937 1.06 1.06 32.0 33.7 527.8 478 165.0 2:40 1.07 1.00 0.00 
559.0 559.0 61.4 35 107 249 2382 758 923 1.06 1.06 32.1 33.7 528.5 478 166.0 2:41 1.07 1.00 0.00 
560.0 560.0 57.1 34 108 216 2428 758 803 1.06 1.06 32.2 33.7 529.3 476 167.0 2:42 1.07 1.00 0.00 
561.0 561.0 51.8 35 107 224 2419 758 778 1.06 1.06 32.3 33.7 530.1 473 168.0 2:43 1.07 1.04 0.00 
562.0 562.0 48.0 36 107 242 2405 759 704 1.06 1.w 32.4 33.7 530.8 472 169.0 2:U 1.07 1.07 0.00 
563.0 563.0 43.6 37 108 254 2454 759 697 1.06 1.06 32.5 33.7 531.7 474 110.0 2:46 1.07 1.10 0.00 
564.0 564.0 40.4 38 108 248 2433 759 808 1.06 1.06 32.1 33.7 532.7 471 171.0 2:47 1.07 1.13 0.01 
565.1 565.1 81.8 35 1OB 236 2421 759 773 1.06 1.06 31.9 33.7 533.5 470 lR.1 2:48 1.07 0.90 0.01 
566.0 566.0 42.8 24 108 171 2U5 760 825 1.06 1.06 31.5 33.2 539.3 439 173.0 2:50 1.07 0.97 0.00 
567.0 567.0 52.0 22 109 204 24’12 762 781 1.06 1.06 31.0 33.0 541.2 437 174.0 2:51 1.07 0.93 0.01 
568.0 568.0 75.8 28 110 207 2421 764 759 1.06 1.06 31.1 33.2 542.3 437 175.0 2:51 1.07 0.87 0.01 
569.0 569.0 68.8 31 110 217 2480 763 753 1.06 1.06 31.3 33.4 543.8 436 176.0 2:52 1.07 0.93 0.01 
570.0 570.0 63.9 35 110 266 24TJ 761 782 1.06 1.06 31.3 33.5 545.0 436 177.0 2:53 1.07 0.98 0.01 
571.0 571.0 57.4 37 109 233 2457 761 787 1.06 1.06 31.4 33.6 545.8 435 178.0 2:54 1.07 1.03 0.01 
5R.0 5R.0 39.9 38 109 229 2457 760 772 1.06 1.06 31.6 33.8 547.0 436 179.0 2:56 1.07 1.14 0.01 
573.0 573.0 36.0 36 110 227 2476 761 703 1.06 1.06 31.8 33.9 548.2 433 180.D 2:58 1.07 1.16 0.01 
574.0 574.0 44.7 37 100 232 2452 760 701 1.06 1.06 31.9 34.1 549.6 436 181.0 2:59 1.07 1.10 0.01 
575.0 575.0 42.9 36 109 240 2441 759 7% 1.06 1.06 32.1 34.2 551.4 438 182.0 3:D0 1.07 1.11 0.01 
576.0 576.0 86.2 35 109 260 2420 758 121 1.06 1.06 32.3 34.2 552.8 438 183.0 3:Ol 1.07 0.90 0.01 
577.1 577.1 61.0 36 109 256 2403 759 RO 1.06 1.06 32.4 34.2 554.7 436 184.1 3:02 1.07 1.00 0.01 
578.1 578.1 94.7 35 109 276 2484 760 Rl 1.06 1.06 32.4 34.2 555.7 436 185.1 3:03 1.07 0.87 0.01 
579.1 579.1 146.9 35 110 261 2478 76D 717 1.06 1.06 32.5 34.2 556.2 436 1116.1 3:03 1.07 0.74 0.01 
5ao.o 580.0 100.9 35 109 258 2462 760 715 1.06 1.06 32.6 34.2 556.7 436 187.0 3:O4 1.07 0.85 0.01 
581.0 581.0 74.2 33 110 279 2462 760 R4 1.06 1.06 32.6 34.2 557.3 438 la8.0 3:05 1.07 0.93 0.01 
582.0 582.0 141.2 28 110 242 2478 760 713 1.06 1.06 32.6 34.2 557.7 438 189.0 3:05 1.07 0.7D 0.01 
583.1 583.1 329.2 22 111 188 2488 760 710 1.06 1.06 32.6 34.2 557.9 438 190.1 3:05 1.07 0.U 0.01 
584.1 584.1 304.7 18 110 224 2478 760 712 1.06 1.06 32.6 34.2 558.1 438 191.1 3:06 1.07 0.43 0.01 
585.0 585.0 355.2 13 110 211 237D 760 7O4 1.06 1.06 32.7 34.2 558.3 438 192.0 3:D6 1.07 0.37 0.01 
586.2 586.2 300.0 9 111 142 2386 759 694 1.06 1.06 32.7 34.3 558.5 438 193.2 3:D6 1.07 0.37 0.01 
587.0 587.0 260.0 5 109 107 2478 759 683 1.06 1.06 32.7 34.3 558.7 438 194.0 3:06 1.07 0.35 0.01 
588.0 588.0 143.4 2 110 W 2481 759 677 1.06 1.06 32.7 34.3 559.1 438 l%.D 3:07 1.07 0.3B 0.01 
5119.0 589.0 156.9 0 110 96 245a 760 100 1.06 1.06 32.7 34.3 559.6 Ul 196.0 3:07 1.07 0.36 0.01 
SW.1 SW.1 lR.8 1 110 130 2491 76O 700 1.06 1.06 32.7 34.3 559.9 438 197.1 3:07 1.07 0.33 0.01 
591.0 591.0 141.7 2 110 132 2482 760 713 1.06 1.06 32.7 34.3 560.2 439 198.0 3:07 1.07 0.42 0.01 
592.1 592.1 139.4 2 110 122 2485 761 714 1.06 1.06 32.8 34.3 560.6 439 199.1 3:08 1.07 0.43 0.01 
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DrillByte Drilling Data Printout COnPANY: BHP PETROLEUI UELL: LOCH ARD-1 

TINE DEPTH VERT. ROQ UOB 
DEPTH 

h:mn:sec III m m/hr klb 

RPN TRQ SPP FLW 
IN WT 

apn 

MB EIGHT 
IN M 

$9 

NUD TENP RETNS PVT ---BIT--- ECD DXC GAS 
IN WT DEPTH OIST HRS 

&a c m bbl m hh:m sg X 

20:21:23 593.1 593.1 81.8 

20:21:43 594.0 594.0 174.8 

20:30:36 595.1 595.1 51.9 
20:31:23 596.1 596.1 81.4 

20:31:41 597.1 597.1 198.4 
20:32:W 598.0 598.0 184.6 
-0:32:26 SW.3 SW.3 156.5 

0:32:42 600.1 600.1 134.8 
20:33:24 601.1 601.1 91.0 

20:33:43 602.2 602.2 214.9 
20:34:02 603.1 603.1 186.3 
20:34:26 604.0 604.0 147.0 
20:34:57 605.1 605.1 127.1 
20:35:32 606.0 6D6.0 100.8 
20:36:03 607.1 607.1 127.4 
20:36:25 608.2 608.2 184.1 
20:36:46 609.1 609.1 169.9 
20:37:13 610.2 610.2 149.0 
20:37:44 611.0 611.0 114.5 
20:38:31 612.0 612.0 76.1 
20:38:52 613.0 613.0 171.4 
20:39:10 614.1 614.1 206.5 
20:40:15 616.3 616.3 246.5 
20:41:28 618.6 618.6 254.9 
20:41:41 619.1 619.1 246.5 

20:42:14 620.0 620.0 145.4 
20:42:57 621.0 621.0 97.9 
20:43:31 622.1 622.1 116.2 

‘0:44:23 623.2 623.2 187.8 

LO:53:52 624.0 624.0 62.8 

20:54:16 625.0 625.0 148.2 

20:54:42 626.1 626.1 141.7 
20:55:07 627.0 627.0 141.6 
20:55:36 628.0 628.0 124.1 
20:56:00 629.0 629.0 163.6 
20:56:27 630.0 630.0 133.3 
20:56:55 631.1 631.1 142.4 
20:57:23 632.1 632.1 140.0 
20:57:57 633.1 633.1 104.7 
20:58:40 634.0 634.0 82.2 
20:59:11 635.0 635.0 125.9 
20:59:38 636.0 636.0 131.7 

2l:W:O3 637.1 637.1 148.0 
21:W:tB 638.1 638.1 143.3 
2l:W:SS 639.1 639.1 133.3 
21:Ol:ZC 640.1 640.1 139.6 
21:Ol:SB 641.0 641.0 103.8 
21:02:32 642.1 642.1 115.2 
21:03:W 643.0 643.0 125.9 
21:03:37 644.1 644.1 107.5 
21:04:07 645.1 645.1 119.2 

7 
6 
4 
6 
3 
2 
2 
5 
9 
7 
4 
4 
4 
4 
5 
4 
3 
2 
3 
8 
8 
4 
2 
0 
0 
0 
0 
3 
0 
0 
1 
3 
5 
8 
6 
5 
5 
5 
5 
2 
2 
2 
2 

110 154 24TI 761 701 1.06 1.06 32.8 34.3 561.2 uo 200.1 3:09 1.07 0.64 0.00 
110 111 2414 761 693 1.06 1.06 32.9 34.3 561.4 439 201.0 3:w 1.07 0.43 0.01 
108 105 2461 757 680 1.07 1.06 32.8 33.3 565.5 405 202.1 3:lO 1.07 0.63 0.00 
107 151 2439 756 679 1.08 1.08 32.8 32.7 565.5 408 203.1 3:ll 1.07 0.59 0.00 
108 119 2327 757 680 1.08 l.OB 32.8 32.9 565.5 407 204.1 3:ll 1.07 0.37 0.00 
107 126 2433 757 680 1.08 1.08 32.8 33.1 565.5 407 205.0 3:lt 1.07 0.35 0.00 
107 126 2452 757 687 1.08 1.08 32.8 33.2 565.5 408 206.3 3:12 1.07 0.41 0.00 
107 134 2471 758 702 1.08 1.08 32.8 33.3 565.6 408 207.1 3:12 1.07 0.43 0.00 
109 166 2461 758 697 1.08 1.08 32.8 33.4 566.4 408 208.1 3:13 1.07 0.62 0.00 
100 109 2469 758 697 1.08 1.08 32.8 33.4 566.9 409 209.2 3:13 1.07 0.42 0.00 
109 144 24R 759 691 1.08 1.08 32.8 33.4 567.3 409 210.1 3:14 1.07 0.41 0.00 
110 135 2469 759 689 1.08 1.08 32.8 33.5 567.8 407 211.0 3:14 1.07 0.43 0.00 
109 132 24R 759 694 1.08 1.08 32.8 33.5 568.4 407 212.1 3:15 1.07 0.46 0.00 
109 134 2365 758 697 1.08 1.08 32.8 33.6 569.2 410 213.0 3:15 1.07 0.53 0.00 
110 121 2462 758 693 1.08 1.08 32.8 33.7 569.8 408 214.1 3:16 1.07 0.50 0.00 
110 116 2462 758 682 1.08 1.08 32.8 33.7 570.4 407 215.2 3:16 1.07 0.41 0.00 
110 110 2468 758 675 1.08 1.08 32.8 33.8 570.8 410 216.1 3:16 1.07 0.40 0.00 
110 107 2456 758 676 1.08 1.08 32.8 33.8 571.3 COO 217.2 3:17 1.07 0.38 0.00 
109 131 2456 758 679 1.08 1.08 32.8 33.9 5’12.1 408 218.0 3:17 1.08 0.49 0.00 
109 161 2439 759 685 1.08 1.08 32.8 33.9 573.0 410 219.0 3:18 1.08 0.65 0.00 
110 140 2335 759 687 1.08 1.08 32.8 33.9 573.5 410 220.0 3:18 1.08 0.48 0.00 
110 129 2446 758 674 1.08 1.08 32.8 34.0 573.9 410 221.1 3:19 1.08 0.38 0.00 
110 112 2441 758 668 1.08 1.08 32.8 34.0 575.3 409 223.3 3:19 1.08 0.42 0.00 
109 125 2439 758 673 1.08 1.011 32.8 34.0 576.8 410 225.6 3:19 1.08 0.38 0.01 
109 182 2455 758 671 1.08 1.08 32.7 34.1 577.1 411 226.1 3:19 1.08 0.38 0.00 
109 147 2438 759 676 1.08 1.08 32.8 34.1 577.8 412 227.0 3:20 1.08 0.38 0.00 
109 196 2404 758 677 1.08 1.08 32.8 34.1 578.7 413 228.0 3:20 1.08 0.41 0.00 
109 182 2467 758 670 1.08 1.W 32.8 34.2 579.5 413 229.1 3:tl 1.08 0.49 0.01 
109 209 2446 757 677 1.08 1.08 32.8 34.2 580.5 412 230.2 3:21 1.08 0.36 0.00 
110 129 2436 757 681 1.08 1.08 32.8 34.2 588.9 391 231.0 3:22 1.08 0.37 0.00 
104 117 2431 751 706 1.08 1.08 32.7 31.3 589.4 385 232.0 3:22 1.09 0.36 0.00 
108 120 2647 754 718 1.08 1.08 32.7 31.7 590.0 382 233.1 3:23 1.09 0.45 0.00 
110 142 2452 755 726 1.08 1.08 32.7 32.1 SW.5 380 234.0 3:23 1.09 0.48 0.00 
110 178 2367 756 738 1.08 1.08 32.7 32.4 591.1 381 235.0 3:24 1.09 0.55 0.00 
110 174 2465 756 741 1.08 1.08 32.6 32.7 591.6 378 236.0 3:24 1.09 0.46 0.00 
110 171 2482 757 761 1.08 1.08 32.6 32.9 592.2 378 237.0 3:24 1.09 0.48 0.00 
110 128 2447 757 777 1.08 1.08 32.6 33.0 592.7 379 238.1 3:25 1.09 0.47 0.01 
110 169 2476 757 739 1.08 l.Da 32.6 33.1 593.4 375 239.1 3:25 1.09 0.48 0.01 
110 157 2456 758 712 1.08 1.08 32.6 33.2 594.1 376 240.1 3:26 1.09 0.51 0.01 
110 139 2465 758 706 1.08 1.08 32.6 33.3 595.1 376 241.0 3:27 1.09 0.46 0.01 
110 187 2363 758 703 1.M 1.08 32.6 33.4 595.7 376 242.0 3:27 1.09 0.41 0.01 
110 143 2476 758 692 1.0s 1.08 32.6 33.5 596.3 376 243.0 3:28 l.W 0.42 0.01 
110 117 2454 758 723 1.08 1.01) 32.6 33.6 596.1 376 244.1 3:28 1.09 0.38 0.01 
110 141 2453 758 716 1.08 l.DB 32.6 33.6 597.3 375 245.1 3:28 1.09 0.37 0.01 
110 123 2455 758 713 1.08 1.D8 32.6 33.7 597.9 376 246.1 3:29 1.09 0.39 0.01 
110 138 2462 758 7J7 1.08 1.08 32.5 33.8 598.5 374 247.1 3:29 1.09 0.38 0.01 
110 126 2461 758 735 1.08 l.OB 32.6 33.8 SW.2 375 248.0 3:30 1.09 0.46 0.01 
110 139 2466 758 R6 1.08 1.01) 32.5 33.9 600.0 374 249.1 3:31 1.09 0.46 0.00 
110 144 2373 758 R6 1.08 l.DB 32.6 34.0 600.3 376 250.0 3:31 1.00 0.U 0.00 
110 161 2454 758 RO 1.08 1.08 32.5 34.1 600.9 37B 251.1 3:32 1.09 0.47 0.01 
110 124 2425 759 706 1 .D8 1.08 32.5 34.1 602.2 373 252.1 3:32 1.09 0.41 0.01 



DrillByte Drilling Datr Printout CDMPANY: BNP PETROLEW IdELL: LOCH ARD-1 

TIME DEPTH VERT. RDP UW RPM TRQ SPP FLOU MID VEIGHT 

DEPTH IN DlJf IN DUf 

h:mn:sec I m  m/hr klb np psi gpn SQ 

BUD TEHP 
IN OUT 

dcgc 

RETNS 
DEPTH 

l 

PVY 

bbl 

---Bff--- 

DIST HRS 
m hh:m 

ECD DXC GAS 

x 

21:04:38 646.1 
21:05:13 647.0 
21:05:fD 648.0 
21:06:23 649.0 
21:06:57 650.0 
21:07:28 651.0 
21:Da:W 652.1 
21:19:3D 653.0 
21:20:03 654.1 
21:20:38 655.0 
21:21:40 656.0 
21:24:08 657.0 
21:25:26 658.0 
21:26:14 659.0 
21:28:19 660.0 
21:29:53 661.0 
21:30:53 662.0 
21:32:34 663.1 
21:34:28 664.0 
21:37:07 665.0 
21:39:40 666.0 
21:41:32 667.0 
21:42:06 668.0 
21:42:27 669.1 
21:42:44 670.1 
21:43:06 671.0 
21:43:41 672.0 
21:44:12 673.1 
21:444:39 674.0 
21:45:07 675.1 
21:45:48 676.0 
21:4&b 677.1 
21:47:16 678.0 
21:47:46 679.0 
21:4B:20 680.1 
21:48:59 681.0 
21:57:/s 682.0 
21:58:22 683.1 
21:SO:ll 684.1 
21:59:52 68S.l 
22:00:39 686.0 
22:01:19 687.1 
22:Ol:CT 688.0 
22:02:21 689.1 
22:02:52 690.0 
22:04:01 691.0 
22:04:48 692.0 
22:Os:25 693.1 
22:OS:W 694.0 
22:06:23 695.1 
22:06:48 696.1 

646.1 
647.0 
648.0 
649.0 
650.0 
651.0 
652.1 
653.0 
654.1 
655.0 
656.0 
657.0 
658.0 
659.0 
660.0 
661.0 
662.0 
663.1 
664.0 
665.0 
666.0 
667.0 
668.0 
669.1 
670.1 
671.0 
672.0 
673.1 
674.0 
675.1 
676.0 
6Tl.l 
678.0 
679.0 
680.1 
681.0 
682.0 
683.1 
684.1 
685.1 
686.0 
687.1 
688.0 
689.1 
690.0 
691.0 
692.0 
693.1 
694.0 
695.1 
696.1 

116.1 
101.1 
103.8 
109.1 
105.9 
115.2 
94.7 
24.5 

138.s 
101.9 
57.8 
24.6 
46.2 
75.0 
28.7 
40.9 
99.0 
38.5 
31.4 
22.9 
23.5 
33.6 

113.7 
192.8 
209.0 
162.4 
102.9 
125.4 
131.0 
141.7 
107.5 
90.4 
87.3 

118.7 
115.4 
92.9 
74.2 

105.9 
115.4 
87.4 
75.5 

104.9 
126.0 
119.2 
114.3 

81.3 
76.2 

105.3 
112.5 
135.5 
157.4 

1 110 185 2452 758 6% 1.08 1.08 
2 110 130 2455 7S9 720 1.08 1.08 
3 110 124 2459 159 707 l.Da 1.08 
3 110 158 2366 758 714 1.08 l.Da 
3 110 129 2457 758 714 1.08 1.08 
3 110 112 2451 759 720 1.08 1.08 
2 110 109 2474 760 711 1.08 1.08 
9 109 143 2437 760 708 1.08 1.01) 

14 109 135 2466 760 700 1.08 1.08 
11 110 138 2451 760 704 1.08 1.08 
11 110 138 2450 760 709 1.08 1.08 
13 110 135 2444 760 701 1.08 1.08 
20 109 178 2445 761 693 1.08 1.08 
19 110 182 2434 761 693 1.08 1.08 
25 110 181 2416 761 704 1.08 1.08 
27 110 218 2400 761 700 1.08 1.011 
28 109 230 2339 761 706 1.08 1.08 
34 109 263 2403 761 718 1.08 1.08 
36 109 274 2401 761 707 1.08 1.08 
34 109 224 2427 761 702 1.08 1.08 
31 109 225 2401 761 720 1.08 1.08 
32 109 233 2411 761 701 1.08 1.08 
28 109 213 2453 761 703 1.08 l.DB 
22 110 193 2438 761 685 1.08 1.08 
15 100 191 2417 761 680 1.08 1.08 
9 110 108 2431 761 689 1.08 l.DB 
3 110 106 2421 760 693 1.08 1.08 
1 110 96 2331 760 684 1.08 1.08 
1 110 119 2408 760 671 1.08 1.08 
1 110 157 2413 760 676 1.08 1.08 
0 110 222 2419 761 668 1.08 1.08 

-0 110 217 2416 761 671 1.08 1.08 
0 110 140 2411 761 671 1.08 l.OB 
1 110 208 2296 760 671 1.08 1.08 
1 109 202 2424 761 669 1.08 1.08 
2 110 198 2412 761 674 1.08 1.08 
3 107 146 2403 7S9 7D4 1.08 1.08 
4 109 131 2411 759 761 1.08 l.Da 
1 110 98 2381 760 753 1.08 1.08 
3 111 113 2397 760 747 1.08 1.08 
4 111 117 2423 762 748 1.08 1.08 
8 111 145 2428 763 745 1.08 1.08 

11 111 lS2 2434 763 757 1.08 1.08 
8 111 131 2441 761 756 1.08 1.08 
6 110 153 2354 761 748 1.08 1.08 
1 109 118 2410 761 741 1.08 l.DB 
6 109 137 2414 762 746 1.08 1.08 
8 110 144 2419 762 752 1.08 1.08 
8 110 128 2435 763 760 l.OB 1.08 
7 110 128 2384 763 759 1.08 1.08 
6 110 139 2344 763 750 1.08 1.08 

32.5 34.1 603.6 374 253.1 3:33 1.09 0.40 0.01 
32.5 34.2 604.7 373 254.0 3:33 1.09 0.45 0.01 
32.5 34.3 605.7 373 255.0 3% 1.00 0.48 0.01 
32.5 34.3 606.5 370 256.0 3% 1.00 0.47 0.01 
32.5 34.3 607.6 371 257.0 3:35 1.00 0.48 0.01 
32.6 34.4 609.1 368 258.0 3:35 1.09 0.45 0.01 
32.6 34.4 610.2 369 259.1 3:36 1.09 0.47 0.01 
32.5 33.8 622.7 335 260.0 3:39 1.09 0.89 0.00 
32.3 33.2 623.4 334 261.1 3:39 1.09 0.58 0.00 
32.3 33.4 623.7 332 262.0 3:40 1.09 0.61 0.00 
32.3 33.7 623.9 335 263.0 3:41 1.09 0.74 0.00 
32.4 33.9 623.9 339 264.0 3:43 1.09 0.95 0.00 
32.4 34.2 623.9 349 265.0 3:45 1.09 0.91 0.00 
32.4 34.2 623.9 351 266.0 3:45 1.09 0.7B 0.00 
32.5 34.3 626.6 366 267.0 3:47 1.09 1.08 0.00 
32.6 34.5 629.6 374 268.0 3:49 1.00 1.01 0.00 
32.6 34.5 631.7 380 269.0 3:SO 1.09 0.88 0.00 
32.7 34.6 634.1 381 270.1 3:52 1.09 1.09 0.00 
32.8 34.7 638.0 381 271.0 3:54 1.09 1.17 0.00 
33.0 34.7 642.6 379 272.0 3:56 1.09 1.24 0.00 
33.1 34.7 646.8 380 273.0 3:59 1.09 1.20 0.01 
33.2 34.7 649.8 379 274.0 4:Ol 1.09 1.12 0.01 
33.3 34.7 650.7 379 275.0 4:Ol 1.09 0.74 0.01 
33.3 34.7 651.2 380 276.1 4:02 1.09 0.56 0.00 
33.3 34.7 651.6 382 277.1 4:02 1.09 0.50 0.00 
33.3 34.7 652.0 381 27B.0 4:02 1.09 0.48 0.00 
33.3 34.7 652.3 384 279.0 4:03 1.09 0.47 0.00 
33.4 34.7 652.6 386 280.1 4:03 1.09 0.36 0.00 
33.4 34.7 652.6 388 281.0 C:D4 1.09 0.36 0.00 
33.4 34.7 652.6 390 282.1 4:04 1.09 0.36 0.00 
33.4 34.7 652.6 394 283.0 4:OS 1.09 0.35 0.00 
33.4 34.7 652.6 398 284.1 4:OS 1.09 0.34 0.00 
33.4 34.7 652.6 402 285.0 4:06 1.09 0.29 0.00 
33.4 34.7 652.6 405 286.0 4:07 1.09 0.36 0.00 
33.5 34.7 652.6 405 287.1 4:07 1.09 0.37 0.00 
33.5 34.7 652.6 408 288.0 4:08 1.09 0.41 0.00 
33.4 33.6 656.5 434 289.0 4:W 1.09 O.S3 0.00 
33.3 32.0 656.7 429 290.1 4:W 1.09 0.50 0.00 
33.3 32.8 657.0 433 291.1 4:lO 1.09 0.36 0.00 
33.3 33.4 657.5 432 292.1 4:lO 1.09 0.51 0.00 
33.3 33.7 658.3 432 293.0 4:ll 1.00 0.57 0.00 
33.3 33.9 658.8 UO 294.1 4:12 1.00 0.59 0.00 
33.3 34.0 659.1 440 295.0 4:12 l.W 0.57 0.00 
33.4 34.0 659.3 Cc2 296.1 4:13 1.09 0.54 0.00 
33.4 34.0 659.4 440 297.0 4:13 1.09 0.51 0.00 
33.3 34.0 660.1 UD 298.0 4:lC 1.09 0.42 0.00 
33.3 34.1 660.6 439 299.0 4:lS 1.00 0.60 0.00 
33.3 34.1 661.1 441 300.1 4:16 1.09 0.57 0.00 
33.4 34.1 661.6 Ul 301.0 4:16 1.09 0.57 0.00 
33.3 34.1 662.0 444 302.1 4:17 1.09 O.Sl 0.00 
33.3 34.1 662.2 cc2 303.1 4:17 1.00 0.47 0.00 



DrillByte Drilling Data Printout CDMPANY: BHP PETROLELM UELL: LOCH ARD-1 

TINE DEPTH VERT. RDP WB RPM TRQ SPP FLW NW UEIGHT 

DEPTH IN OUT IN M 

h:nn:sec m m  n/hr klb np psi gpn w 

M W  TEHP RETNS PVT ---BIT--- ECD DXC GAS 

IN OUT DEPTH DIST HRS 

ch c m  bbl m  hh:nwn sg x 

22:07:13 
22:07:47 
22:08:45 
22:W:17 
22:W:48 
22:10:22 

?:10:58 
,L:ll:30 
22:12:04 
22:12:39 
22:13:03 
22:13:32 
22:14:15 
22:14:46 
22:25:19 
22:25:54 
22:26:20 
22:26:46 
22:27:45 
22:28:47 
22:29:24 
22:29:49 
22:30:16 
22:30:57 
22:31:53 

22:32:18 
22:32:50 
22:33:22 

!:33:53 
22:34:24 
22:34:56 
22:35:24 
22:36:16 
22:36:44 
22:37:18 
22:37:58 
22:38:33 
22:38:59 
22:39:28 
22:39:56 
22:40:27 
22:4D:SS 
22:41:29 
22:50:21 
22:50:52 
22:51:20 
22:51:Sl 
22:52:21 
22:52:55 
22:S3:35 
22:54:19 

697.0 697.0 143.0 6 110 124 2402 763 746 1.08 1.08 33.3 34.1 662.5 442 304.0 4:17 1.09 0.48 0.00 

698.1 698.1 113.9 4 110 106 2405 762 7S7 1.08 1.08 33.3 34.1 662.8 446 305.1 4:18 1.09 0.48 0.00 
699.1 699.1 61.9 1 110 117 2405 762 753 1.08 1.08 33.3 34.1 663.3 445 306.1 4:19 1.09 0.51 0.00 
MO.1 too.1 111.6 4 110 131 2423 762 741 1.08 1.08 33.3 34.1 663.5 444 307.1 4:19 1.09 0.49 0.00 

701.0 7Dl.O 114.3 4 110 120 2416 762 754 1.08 1.08 33.3 34.2 663.8 445 308.0 4:20 1.09 0.49 0.00 
702.0 702.0 105.9 6 110 127 2332 762 751 1.08 1.08 33.3 34.2 664.0 446 309.0 4:21 1.09 0.54 0.00 
703.0 703.0 104.3 6 110 124 2422 761 745 1.08 1.08 33.3 34.2 664.3 448 310.0 4:21 1.09 0.54 0.00 
704.0 104.0 109.1 5 110 125 2424 761 745 1.08 1.08 33.3 34.2 664.5 448 311.0 4:22 1.09 0.52 0.00 
705.0 705.0 105.3 6 109 183 2419 763 756 1.08 1.08 33.3 34.2 664.7 448 312.0 4:22 1.09 0.55 0.00 
706.1 706.1 125.6 8 110 145 2427 763 761 1.08 1.08 33.3 34.2 664.8 448 313.1 4:23 1.09 0.53 0.00 
707.0 707.0 145.9 8 110 133 2416 763 753 1.08 1.08 33.3 34.2 665.0 448 314.0 4:23 1.09 0.51 0.00 
708.0 708.0 124.1 8 110 124 2434 762 740 1.08 1.08 33.3 34.2 665.1 449 315.0 4~24 1.09 0.54 0.00 
709.0 700.0 83.4 9 110 133 2380 762 743 1.08 1.08 33.3 34.2 665.4 450 316.0 4:24 1.09 0.63 0.00 
710.0 710.0 116.1 7 110 133 2425 762 738 1.08 1.08 33.3 34.2 665.5 451 317.0 4:25 1.09 0.54 0.00 
711.0 711.0 158.B 2 106 170 2449 761 765 1.08 1.08 33.2 33.4 677.3 441 318.0 4:25 1.09 0.37 0.00 
712.1 712.1 93.7 2 108 202 2446 761 769 1.08 1.08 33.2 33.2 677.7 442 319.1 4:26 1.09 0.40 0.00 
713.0 713.0 106.9 4 108 185 2455 762 763 1.08 1.08 33.2 33.3 678.2 440 320.0 4:26 1.07 0.51 0.00 
714.D 714.0 133.3 6 108 132 2443 762 769 1.08 1.08 33.2 33.4 678.5 440 321.0 4:27 1.07 0.47 0.01 
715.0 715.0 63.3 12 109 152 2392 762 767 1.08 1.08 33.2 33.5 679.6 438 322.0 4:28 1.07 0.76 0.00 
716.0 716.0 58.1 20 108 184 2447 762 765 1.08 1.08 33.1 33.6 680.8 440 323.0 4:29 1.07 0.86 0.00 
717.1 717.1 98.6 17 109 160 2451 763 763 1.08 1.08 33.1 33.7 681.6 440 324.1 4:29 1.07 0.70 0.00 
718.1 718.1 144.0 15 109 155 2461 763 758 1.08 1.08 33.1 33.8 682.1 440 325.1 4:30 1.07 0.58 0.00 
719.1 719.1 152.1 10 109 133 2445 763 749 1.08 1.08 33.1 33.8 682.6 442 326.1 4:30 1.07 0.52 0.00 
720.0 720.0 86.4 8 109 148 2402 763 753 1.08 1.08 33.1 33.9 683.5 441 327.0 4:31 1.07 0.62 0.01 
721.1 721.1 A.5 13 100 151 2439 762 755 1.08 1.08 33.1 34.0 684.5 444 328.1 4:32 1.08 0.71 0.01 
722.0 722.0 139.8 11 109 151 2439 762 7S8 1.08 1.08 33.1 34.0 685.0 447 329.0 4:32 1.08 0.55 0.01 

723.1 723.1 126.3 9 109 165 2459 763 745 1.08 1.08 33.1 34.0 685.7 447 330.1 4:33 1.08 0.56 0.01 
724.1 724.1 112.5 10 109 148 2456 762 739 1.08 1.08 33.0 34.1 686.3 448 331.1 4:33 1.08 0.59 0.01 
725.0 725.0 115.4 11 1011 168 2433 763 744 1.08 1.08 33.1 34.1 686.9 449 332.0 4:34 1.08 0.59 0.01 
726.1 726.1 125.9 10 108 158 2404 763 737 1.08 1.08 33.0 34.1 687.6 450 333.1 4:34 1.08 0.57 0.01 
727.0 727.0 110.8 11 108 176 2377 763 748 1.08 1.08 33.1 34.1 688.2 452 334.0 4:35 1.08 0.61 0.01 
728.0 728.D 140.3 11 108 158 23% 763 7S2 1.08 1.08 33.1 34.2 688.8 45s 335.0 4:35 1.08 0.55 0.01 
729.1 729.1 72.6 13 108 181 2428 762 747 1.08 1.08 33.1 34.2 689.8 456 336.1 4:36 1.08 0.73 0.01 
AO.0 730.0 126.3 14 108 185 2430 763 744 1.08 1.08 33.1 34.2 690.3 460 337.0 4:37 1.08 0.61 0.01 
TJ1.l 731.1 114.9 14 109 180 2419 762 748 1.08 1.08 33.1 34.2 691.0 461 338.1 4:37 1.08 0.63 0.01 
732.0 732.0 89.7 14 lD8 193 2435 763 744 1.08 1.08 33.1 34.2 691.8 462 339.0 4:38 1.08 0.69 0.01 
n3.0 733.0 102.1 14 109 206 2376 763 755 1.08 1.08 33.1 34.3 692.5 465 340.0 4:39 1.08 0.67 0.01 
734.0 734.0 138.4 13 108 172 2421 763 752 1.08 1.08 33.1 34.3 693.1 464 341.0 4:39 1.08 0.58 0.01 
735.1 735.1 141.2 12 109 146 2418 762 748 1.08 1.08 33.F34.3 693.6 464 342.1 4:40 1.08 0.56 0.01 
736.0 A6.0 125.9 10 109 152 2420 763 752 1.08 1.08 33.1 34.3 694.2 466 343.0 4:40 1.08 0.57 0.01 
737.0 737.0 124.8 10 109 1SS 2410 762 762 1.08 1.08 33.1 34.3 694.8 466 344.0 4:41 1.08 0.57 0.01 
A&O A8.0 128.6 9 109 143 2408 763 754 1.08 1.08 33.1 34.3 695.4 468 345.0 4:41 1.08 0.55 0.01 
T39.0 739.0 105.9 10 109 16D 2418 763 754 1.08 1.08 33.1 34.3 696.1 470 346.0 4:42 1.08 0.60 0.01 
740.1 740.1 64.6 5 108 124 2324 759 744 1.08 1.08 33.1 34.4 703.2 496 347.1 4:43 1.09 0.61 0.00 
741.1 741.1 126.3 6 109 152 23N 758 743 1.08 1.08 33.1 34.5 703.9 4% 348.1 4:43 1.09 0.51 0.00 
742.1 742.1 128.6 8 109 158 2329 759 743 1.08 1.08 33.1 34.5 704.4 4% 349.1 4:44 1.09 0.53 0.01 
743.1 743.1 115.7 9 109 146 2375 759 746 1.011 1.08 33.1 34s 705.0 4% 350.1 4:U 1.09 0.57 0.01 
714.0 744.0 119.0 10 109 1SO 2404 760 742 1.08 1.08 33.1 34.4 705.7 4% 351.0 4:45 1.09 0.58 0.01 
745.1 745.1 114.9 10 109 152 2396 761 744 1.08 1.08 33.1 34.4 706.2 496 352.1 4:45 1.09 0.59 0.01 
746.1 746.1 89.5 13 109 164 2385 761 741 1.08 1.08 33.1 34.3 707.1 497 353.1 4:46 1.09 0.61 0.01 
747.0 747.0 80.4 15 109 173 2405 762 732 1.08 1.08 33.1 34.3 708.0 499 354.0 4:46 1.09 0.72 0.01 



DrillByte Drilling Data Printout COIIPANY: BHP PETROLEUn UELL: LOCH ARD-1 

TIME DEPTH VERT. RDP WB RPM TRQ SPP FLDU MUD WICHT MID TEMP 

DEPTH IN OUT IN OUT IN OUT 

h:mn:rec m  m  r/h klb wrp psi gpn 59 al c 

RETNS 
DEPTH 

PVT 

m  bbl 

---BIT--- 

DIST HRS 
m  hhmn 

ECD DXC GAS 

x 

22:SC:SO 748.0 748.0 
22:55:24 749.1 749.1 
22:56:01 750.0 750.0 
22:56:42 751.0 751.0 

22:57:25 752.0 752.0 
22:57:56 753.0 753.0 
22:58:29 754.0 754.0 
22:58:58 755.0 755.0 
22:59:32 736.1 f56.1 
23:w:w 757.1 757.1 
23:00:41 758.0 T58.0 
23:03:32 759.0 T59.0 
23:06:47 760.0 760.0 
23:08:10 761.0 761.0 
23:w:o7 762.0 762.0 
23:10:43 763.0 763.0 
23:13:27 764.0 764.0 
23:15:49 765.0 765.0 
23:18:27 766.0 766.0 
23:20:51 767.0 767.0 
23:22:53 768.0 768.0 
23:35:41 769.0 769.0 
23:37:25 770.0 770.0 
23:39:06 771.0 771.0 
23:40:36 772.0 772.0 

23:42:03 m.0 Tn.0 
23:43:39 774.0 774.0 
23:45:37 m.0 m-0 
23:47:30 776.0 776.0 
23:48:23 777.0 777.0 
23:49:35 778.0 778.0 
23:50:27 779.0 779.0 
23:Sl:ll 780.1 780.1 

23:52:17 781.0 781.0 
23:53:25 782.0 782.0 
23:55:30 783.0 783.0 
23:57:20 784.0 784.0 
23:58:48 785.0 785.0 
smday24 ,th Dctobt 'r 
w:oo:33 786.0 786.0 
w:o3:07 787.0 787.0 
w:Os:37 788.0 788.0 
w:o7:54 789.0 789.0 
W:W:23 790.0 790.0 
w:10:45 791.0 791.0 
w:11:25 792.D 792.0 
W:12:19 793.0 793.0 
w:12:5s 794.0 794.0 
w:13:39 795.0 795.0 
W:14:32 796.1 796.1 

125.9 15 109 181 2404 763 A5 1.08 1.08 33.1 34.3 708.6 500 355.0 4:47 1.09 0.62 0.01 

116.8 15 100 172 2353 762 729 1.D8 1.08 33.2 34.2 709.2 SW 356.1 4:48 1.09 0.63 0.01 
96.0 16 109 194 2414 762 738 1.08 1.08 33.1 34.3 710.0 501 357.0 4:48 1.09 0.69 0.01 
93.1 17 109 170 2403 762 729 1.08 1.08 33.1 34.3 710.8 502 358.0 4:49 1.09 0.71 0.01 

83.1 14 100 145 2422 762 731 1.08 1.08 33.2 34.4 711.7 505 359.0 4:SO 1.09 0.69 0.01 
115.2 12 1 W 188 2422 762 724 1.08 1.08 33.2 34.4 712.3 508 360.0 4:S0 1.09 0.61 0.01 
109.1 13 109 211 2394 762 TJl 1.08 1.08 33.1 34.5 712.9 SW 361.0 4:51 1.09 0.63 0.01 
124.1 14 109 211 2349 762 728 1.08 1.08 33.1 34.5 713.6 508 362.0 4:51 1.09 0.61 0.01 
126.3 14 109 170 2405 762 735 1.08 1.08 33.2 34.6 714.3 510 363.1 4:52 1.09 0.60 0.01 
127.4 13 109 170 2420 763 734 1.00 1.08 33.2 34.6 714.7 511 364.1 4:52 1.09 0.59 0.01 

86.5 14 109 170 2403 763 724 1.10 1.10 33.2 34.7 715.2 514 365.0 4:53 1.09 0.69 0.01 
21.0 22 109 168 2396 763 729 1.10 1.10 33.2 34.8 719.5 521 366.0 4:56 1.10 1.12 0.01 
19.6 22 109 169 2381 763 746 1.10 1.10 33.3 35.0 724.6 522 367.0 4:s9 1.10 1.13 0.01 
43.1 20 1 W 182 2403 763 753 1.10 1.10 33.3 35.0 727.0 520 368.0 5:oo 1.10 0.91 0.01 
65.8 15 109 174 2416 763 757 1.10 1.10 33.4 35.0 728.3 518 369.0 S:Ol 1.10 0.75 0.01 
37.5 19 109 172 2382 763 766 1.10 1.10 33.4 35.0 730.8 516 370.0 5:03 1.10 0.94 0.01 
22.0 24 109 183 2400 763 758 1.10 1.10 33.5 35.0 735.5 510 371.0 5:06 1.10 1.12 0.01 
25.6 25 1 W 205 2451 763 770 1.10 1.10 33.6 35.1 739.0 506372.0 5:08 1.10 1.10 0.01 
22.7 29 109 227 2451 763 757 1.10 1.10 33.6 35.0 739.4 502 373.0 5:ll 1.11 1.17 0.01 
25.0 32 109 224 2455 763 758 1.10 1.10 33.7 35.0 739.4 505 374.0 5:13 1.11 1.18 0.01 
29.5 31 109 225 2473 763 736 1.09 1.10 33.8 35.1 741.8 503 375.0 s:15 1.11 1.12 0.01 
17.3 31 110 213 2398 758 751 1.09 1.09 33.9 35.1 757.4 497 376.0 5:19 1.11 1.26 0.01 
34.6 30 111 257 2463 758 737 1.09 1.09 33.9 34.9 758.5 494 377.0 5:20 1.11 1.07 0.01 
37.7 32 111 253 2429 758 741 1.09 1.09 33.9 34.9 759.0 493 378.0 5:22 1.11 1.07 0.01 
35.0 31 111 221 2463 758 714 1.09 1.09 34.0 35.0 759.5 491 379.0 5:23 1.07 1.11 0.01 
31.8 30 111 221 2436 758 713 1.00 1.09 34.0 35.0 760.0 492 380.0 5:25 1.07 1.12 0.01 
35.3 31 111 231 2466 758 709 1.09 1.00 34.0 35.2 760.7 494 381.0 5:26 1.08 1.11 0.01 
32.3 31 111 230 2431 758 714 1.09 1.09 34.1 35.2 761.5 493 382.0 5:28 1.08 1.13 0.01 
31.8 28 111 224 2465 759 708 1.09 1.09 34.1 35.4 762.3 4% 383.0 5:30 1.08 1.10 0.01 
70.9 26 111 249 2459 759 728 1.09 1.09 34.1 35.4 762.6 cw384.0 5:31 1.08 0.87 0.01 
50.0 27 111 242 2422 758 709 1.09 1.09 34.1 35.5 763.2 4% 385.0 5:32 1.08 0.97 0.01 
69.2 24 111 225 2413 758 719 1.09 1.09 34.2 35.5 763.5 498 386.0 5:33 1.08 0.86 0.01 
87.8 25 111 206 2417 758 717 1.09 1.09 34.2 35.5 763.8 502 387.1 5% 1.08 0.81 0.01 
54.0 26 111 216 2442 7S9 722 1.09 1.09 34.2 35.6 764.3 504 388.0 5:35 la8 0.94 0.01 
52.6 29 111 241 2431 759 714 1.09 1.09 34.2 35.6 764.7 506 389.0 536 1.09 0.97 0.01 
29.5 30 111 232 2478 760 715 1.09 1.09 34.2 35.7 765.6 508390.0 5:38 1.09 1.14 0.01 
32.7 31 111 240 2455 760 749 1.00 1.09 34.3 35.8 766.4 514 391.0 5:CO 1.09 1.12 0.01 
40.9 31 111 253 2496 760 838 1.09 1.09 34.3 35.8 766.9 506 392.0 5:42 1.09 1.06 0.01 

37.3 28 111 251 2457 760 760 1.09 1.09 34.2 35.8 767.7 
23.4 28 111 232 2468 761 713 1.09 1.09 34.2 35.8 768.7 
23.9 29 111 232 2489 760 723 1.09 1.09 34.3 35.8 769.8 
26.8 27 111 238 2462 761 723 1.09 1.09 34.4 35.9 m.7 
40.4 26 111 235 2502 761 722 1.09 1.09 34.4 35.9 771.3 
43.9 24 111 207 2471 762 732 1.09 1.09 34.5 36.0 771.9 
90.0 26 111 216 2494 762 727 1.09 1.09 34.5 36.0 tn.2 
7D.8 25 110 221 2502 762 749 1.09 1.09 34.5 36.0 772.7 

loo.0 20 111 214 2501 762 744 1.09 1.09 34.6 36.1 m.0 
81.8 19 111 265 2439 762 743 1.09 1.09 34.6 36.0 m.3 
67.9 18 109 263 2462 762 740 1.00 1.09 34.6 36.0 Tn.8 

486 393.0 5:43 1.09 1.0s 0.01 
490 394.0 5:46 1.09 1.17 0.01 
499 395.0 5:48 1.10 1.17 0.01 
SOS 396.0 5:Sl 1.10 1.12 0.01 
506 397.0 5:52 1.10 0.99 0.01 
SW 398.0 554 1.10 0.95 0.01 
SW 399.0 5:54 1.10 0.79 0.01 
510 400.0 5:s 1.10 0.84 0.01 
512 401.0 is:56 1.10 0.71 0.01 
511 402.0 S:56 1.10 0.75 0.01 
513 403.1 5:57 1.10 0.77 0.01 



DrillByte Drilling Detr Printout CDHPANY: BHP PETROLElM YELL: LOCH ARD-1 

TIME DEPTH VERT. RDP UOB RPM TRQ SPP FLDU M W  UEIGHT )Iu) TEMP RETNS PVT ---BIT--- ECD DXC GAS 

DEPTH IN OUT IN WI IN OUT DEPTH DIST NRS 

h:na:sec mu q n/hr klb MP psi gpn sg dtac RI bbl m  hh:m sg x 

W:20:19 797s 797.5 182.3 

W:28:40 798.0 798.0 18.2 

w:29:07 799.0 799.0 145.9 

W:29:32 800.1 800.1 160.0 

W:40:58 801.0 801.0 101.2 
W:41:20 802.0 802.0 163.6 

IO:41 :45 803.1 803.1 157.9 

w:s1:23 804.0 804.0 75.8 
W:S2:35 805.1 805.1 51.9 
W:S3:02 806.0 806.0 130.4 
w:s3:33 807.1 807.1 139.4 
W:S6:07 808.1 808.1 23.3 
W:56:40 809.1 8D9.1 109.1 

OD:57:15 810.1 810.1 104.4 

00:57:40 811.1 811.1 144.0 
00:58:11 812.0 812.0 113.9 
W:58:52 813.0 813.0 87.8 
00:59:38 814.0 814.0 78.3 
D1:01:18 815.0 815.0 36.9 
01:02:45 816.0 816.0 41.2 
01:05:40 817.0 817.0 21.4 
Ol:D8:17 818.0 818.0 22.9 
01:ll:ll 819.0 819.0 20.7 
01:12:59 820.0 820.0 33.3 
01:14:17 821.0 821 .O 46.2 
01:16:21 822.0 822.0 29.0 
01:19:33 823.0 823.0 19.6 
01:26:12 824.0 824.0 9.0 
31:27:48 825.0 8225.0 44.4 
01:29:02 826.0 826.0 48.4 
01:CO:SI 827.0 827.0 14.8 
01:42:05 828.D 828.0 53.6 
01:42:59 829.0 829.0 66.7 
D1:44:40 IUD.0 830.0 35.5 
01:46:05 831.0 831.0 44.2 
01:47:30 832.0 832.0 43.9 
01:48:26 833.0 833.0 63.7 
01:50:07 834.0 834.0 35.6 
01:51:11 83S.D 835.0 57.1 
Dl:S2:04 836.0 836.0 67.9 
01:53:07 837.0 837.0 59.5 
01:54:38 838.0 838.0 39.3 
01:55:58 839.0 839.0 47.4 
01:56:U 840.0 8440.0 75.8 
01:57:43 841.0 841.0 61 .O 
02:W:O7 842.1 842.1 26.6 
D2:Ol:OT 843.0 843.0 59.7 
02:02:24 844.1 844.1 48.3 
02:03:26 8445.0 845.0 57.4 
02:04:54 846.0 846.0 42.1 

6 

9 
8 
9 

11 
21 
10 
19 
24 
23 
26 
26 
25 
22 
20 
22 
25 
28 
30 
29 
29 
30 
29 
27 
27 
27 
26 
26 
24 
22 
33 
33 
34 
34 
31 
29 
32 
3s 
31 
33 
34 
35 
29 
31 
35 
32 
31 
33 
33 

95 270 2456 762 745 1.09 1.09 34.7 36.1 777.2 518 404.5 5:S8 1.10 0.34 0.01 
102 85 2477 763 750 1.09 1.09 34.7 36.2 781.3 520 405.0 6:00 1.10 0.65 0.01 

106 143 2343 736 743 1.09 1.09 34.8 32.1 781.6 516 406.0 6:00 1.10 0.52 0.01 
106 151 2329 736 755 1.09 1.09 34.9 32.5 781.9 517 407.1 6:Ol 1.10 0.49 0.01 

102 121 2337 737 752 1.09 1.09 34.8 33.2 783.4 526 408.0 6:Ol 1.10 0.55 0.00 
W  199 2403 748 745 1.09 1.09 34.7 34.8 783.5 525 COO.0 6:02 1.10 0.51 0.00 
96 168 2435 751 736 1.09 1.00 34.7 34.9 783.8 524 410.1 6:02 1.10 0.57 0.00 

103 152 2419 n3 703 1.09 1.09 34.6 34.2 785.2 5% 411.0 6:03 1.10 0.64 0.00 
110 186 2416 743 706 1.09 1.09 34.5 33.9 786.0 533 412.1 6:04 1.10 0.87 0.00 
111 200 2352 748 723 1.09 1.09 34.5 34.0 786.4 531 413.0 6:OS 1.10 0.68 0.00 
111 204 2372 748 732 1.09 1.09 34.5 34.0 786.6 530 414.1 6:OS 1.10 0.65 0.00 
111 167 2449 752 729 1.09 1.09 34.5 33.9 787.2 526 415.1 6:08 1.10 1.14 0.00 
111 213 2468 766 740 1.09 1.09 34.4 34.0 787.4 526 416.1 6:D8 1.10 0.74 0.00 
111 208 2478 767 762 1.09 1.09 34.3 34.1 787.6 523 417.1 6:W 1.10 0.74 0.01 
111 172 2536 767 744 1.09 1.09 34.3 34.2 787.7 524 418.1 6:09 1.10 0.64 0.01 
111 166 2518 767 750 1.09 1.09 34.3 34.3 787.9 525 419.0 6:lO 1.10 0.68 0.01 
111 177 2508 767 754 1.09 1.09 34.3 34.5 788.3 523 420.0 6:ll 1.10 0.76 0.01 
111 212 2503 768 780 1.09 1.09 34.2 34.6 788.6 523 421.0 6:ll 1.10 0.82 0.01 
111 188 2502 769 778 1.09 1.09 34.2 34.9 789.2 523 422.0 6:13 1.10 1.04 0.01 
111 193 2516 769 738 1.09 1.09 34.1 35.3 790.4 522 423.0 6:14 1.10 1.03 0.01 
111 185 2500 769 750 1.09 1.09 34.1 35.8 793.4 523 424.0 6:17 1.10 1.19 0.01 
111 193 2492 769 761 1.09 1.09 34.2 36.0 796.1 520 425.0 6:20 1.10 1.18 0.01 
111 188 2504 769 761 1.09 1.09 34.4 36.1 796.6 518 426.0 6:23 1.10 1.22 0.01 
111 191 2519 770 751 1.09 1.09 34.5 36.1 796.9 512 427.0 6:25 1.10 1.07 0.01 
111 195 2526 771 7!il 1.09 1.09 34.6 36.1 797.7 511 428.0 6:26 1.10 0.97 0.01 
111 185 2492 770 7S0 1.09 1.09 34.7 36.2 798.0 497 429.0 6:28 1.10 1.09 0.01 
111 180 2528 771 753 1.09 1.09 34.9 36.2 800.4 496 430.0 6:31 1.10 1.20 0.03 
111 146 2512 771 764 1.09 1.00 35.1 36.2 804.2 486 431.0 6:38 1.10 1.37 0.02 
111 192 2528 773 T57 1.09 1.09 35.3 36.3 806.3 487 432.0 6:39 1.10 0.97 0.02 
111 170 2513 772 7S2 1.09 1.09 35.4 36.4 807.7 485 433.0 6:41 1.10 0.92 0.02 
108 169 2530 770 767 1.09 1.09 3S.S 36.1 814.8 501 434.0 6:45 1.10 1.21 0.01 
110 237 2568 771 790 1.09 1.09 35.6 35.7 815.4 498 435.0 6:46 1.10 0.99 0.01 
111 219 2577 773 782 1.09 1.09 35.6 35.7 815.9 498 436.0 6:47 1.10 0.93 0.01 
111 233 2554 773 770 1.09 1.09 35.6 35.8 816.5 497 437.0 6:49 1.10 1.12 0.01 
111 213 2584 774 789 1.09 1.09 35.6 35.9 817.0 496 438.0 6:50 1.10 1.05 0.01 
111 235 2587 774 785 1.09 1.09 35.6 36.1 817.5 4% 439.0 6:51 1.10 1.03 0.01 
111 203 2494 772 767 1.09 1.09 35.5 36.1 817.8 4% 640.0 6:52 1.10 0.91 0.01 
111 215 2565 770 768 1.09 1.09 35.S 36.3 818.4 494 u1.0 6:54 1.10 1.09 0.01 
111 215 2566 77D 780 1.09 1.09 35.5 36.4 818.7 495 u2.0 6:55 1.10 0.99 0.01 
111 221 2531 770 800 1.09 1.09 35.5 36.5 819.0 496 443.0 6:56 1.10 0.91 0.01 
111 224 2579 770 803 1.09 1.09 35.6 36.5 819.5 496444.0 6:57 1.10 0.96 0.01 
111 211 2583 771 808 1.09 1.09 35.6 36.5 820.4 496 445.0 6:59 1.10 1.09 0.02 
111 229 2555 770 786 1.09 1.09 35.6 36.6 821.7 497 446.0 6:6D 1.10 1.10 0.02 
111 212 2577 770 754 1.09 1.09 35.6 36.6 822.0 498 447.0 7:Ol 1.10 0.M 0.02 
111 209 2584 769 769 1.00 1.09 35.6 36.7 822.0 4% 448.0 7:02 1.10 0.94 0.02 
111 189 2577 768 772 1.09 1.09 3S.7 36.7 822.7 4% 449.1 7:04 1.10 1.20 0.02 
111 204 2582 768 767 1.09 1.09 35.8 36.7 823.0 498 450.0 7:OS 1.10 0.95 0.01 
111 193 2S37 768 778 1.09 1.00 35.8 36.8 823.3 4% 451.1 7:06 1.10 1.01 0.01 
111 231 2594 768 788 1.09 1.09 35.8 36.7 823.5 4% 452.0 7:07 1.10 0.97 0.01 
111 229 2576 767 758 1.09 1.09 35.8 36.8 823.7 496 453.0 7:W 1.10 1.06 0.01 



DrillByte Drilling Data Printout CDMPANY: BHP PETROLElM UELL: LOCH ARD-1 

TIME DEPTH VERT. ROe WB RPM TRQ SPP FLGU NUD UEIGHT NW TENP RETNS PVT ---BIT--- ECD DXC GAS 

DEPTH IN OUT IN M IN OUT DEPTH DIST HRS 

h:mn:sec m  m  m/hr klb w psi gpn sg hiI c m  bbl m  hhmn rg x 

02:06:w 847.0 847.0 50.0 32 105 297 2547 766 778 1.09 1.09 35.9 36.8 823.8 

02:07:31 848.0 848.0 43.5 34 110 261 2597 767 77S 1.09 1.09 35.9 36.8 824.0 

02:W:13 849.0 849.0 36.1 34 111 242 2561 767 765 1.09 1.09 35.9 36.9 824.6 

02:10:40 850.0 850.0 41.4 36 111 213 2585 766 762 1.09 1.09 36.0 36.9 8225.8 

02:11:54 851.0 851.0 48.4 32 111 206 2598 766 774 1.09 1.09 36.0 37.0 826.3 

02:13:03 852.0 852.0 51.8 30 111 198 2536 765 779 1.09 1.09 36.0 37.0 826.5 

02:15:55 853.0 853.0 21.3 30 111 190 21593 765 759 1.09 1.09 36.1 37.0 826.5 

02:21:11 854.0 854.0 11.4 30 111 173 2569 764 m 1.09 1.09 36.2 37.1 829.0 
02:25:23 855.0 855.0 14.5 26 111 173 2573 765 784 1.09 1.00 36.3 37.1 831.8 

02:47:23 856.0 856.0 9.7 32 115 202 2554 758 770 1.09 1.09 36.4 36.1 841.4 
02:50:00 857.0 857.0 22.8 33 115 221 2556 758 772 1.09 1.00 36.3 36.5 843.3 
02:51:19 858.0 858.0 49.7 33 115 227 2567 758 774 1.09 1.09 36.3 36.8 844.3 
02:52:48 859.0 859.0 39.8 33 115 196 2560 7S8 760 1.09 1.09 36.2 37.0 845.5 
03:53:02 860.0 860.0 28.1 29 107 180 2543 763 738 1.09 1.09 37.3 38.2 859.4 
03:54:45 861.0 861.0 34.6 27 107 209 2599 766 724 1.09 1.09 38.0 38.9 859.4 
03:57:43 862.0 862.0 20.8 32 108 210 2582 767 724 1.09 1.09 37.9 38.8 859.5 
03:59:42 863.0 863.0 30.1 30 108 200 2578 768 724 1.09 1.09 37.9 38.7 859.5 
04:01:24 864.0 864.0 35.3 32 108 202 2588 767 724 1.09 1.09 37.8 38.7 859.5 
04:02:48 865.0 865.0 44.2 32 108 206 2538 767 720 1.09 1.09 37.7 38.6 859.6 
04:03:48 866.1 866.1 62.6 30 108 220 2588 767 726 1.09 1.09 37.8 38.6 859.6 
04:04:41 867.0 867.0 67.9 33 108 217 2582 767 731 1.09 1.09 37.8 38.6 859.6 
04:05:25 868.0 868.0 80.9 35 108 215 2581 767 732 1.09 1.09 37.8 38.6 859.6 
04:06:17 869.0 869.0 A.5 36 108 233 2582 767 724 1.09 1.09 37.8 38.6 859.6 
04:07:07 870.0 870.0 71.3 36 108 217 2526 767 727 1.09 1.09 37.8 38.6 859.6 
04:08:06 871.0 871.0 63.7 32 108 225 2572 767 723 1.09 1.09 37.7 38.7 859.7 

04:08:59 872.0 872.D 67.5 30 108 200 2568 767 734 1.09 1.09 37.7 38.7 859.7 

04:10:19 873.0 873.0 45.0 30 108 198 254s 767 728 1.09 1.09 37.7 38.8 859.7 
04:11:47 874.0 874.0 40.9 31 108 213 2568 766 720 1.091.09 37.7 38.8 859.7 
04:13:15 8T5.0 875.0 40.9 33 108 235 2537 766 719 1.09 1.09 37.7 38.7 859.7 
04:14:08 876.1 876.1 71.3 29 108 200 2570 766 726 1.09 1.09 37.7 38.7 859.8 
04:15:05 877.0 877.0 62.9 29 108 191 2582 765 733 1.09 1.09 37.7 38.7 859.8 

04:15:58 878.0 878.0 67.9 30 108 200 2584 765 731 1.09 1.09 37.7 38.7 859.8 

04:16:53 879.0 879.0 65.1 33 108 223 2530 765 727 1.09 1.09 37.8 38.7 859.8 

04:22:35 880.0 880.0 10.5 33 108 194 2564 764 720 1.09 1.09 37.7 38.7 859.9 
04:36:44 881.0 881.0 4.2 35 110 148 2543 761 718 1.09 1.09 37.5 39.0 863.1 

04:53:22 882.0 882.0 3.6 33 111 139 2525 760 742 1.09 1.09 37.7 38.9 877.0 
05:06:w 883.0 883.0 4.7 32 111 157 2514 762 746 1.09 1.09 37.9 39.0 880.4 

05:07:30 884.0 884.0 45.8 27 111 204 2537 762 734 1.09 1.09 37.8 39.1 880.5 
DS:27:28 MS.0 MS.0 22.6 26 109 164 2524 763 746 1.09 1.09 37.3 38.4 881.0 
05:29:03 886.1 886.1 41.9 28 109 213 2581 767 750 1.09 1.09 36.8 37.9 881.1 
Os:3o:w 887.0 887.0 54.1 28 109 217 2552 765 754 1.09 1.09 36.7 37.8 881.1 
OS:31:24 888.0 888.0 52.2 29 110 206 2511 764 749 1.09 1.09 36.6 37.9 881.2 
05:32:30 889.0 889.0 54.3 32 110 222 2550 765 755 1.09 1.09 36.5 37.9 881.3 
05:34:28 8W.0 800.0 30.4 28 110 182 2556 765 762 1.09 1.09 36.5 38.1 881.4 
05:35:55 891.0 891.0 41.4 29 110 201 2552 761 767 1.09 1.09 36.4 38.3 881.5 
05:37:12 892.0 892.0 49.0 30 110 217 2544 765 778 1.09 1.09 36.4 38.4 881.5 
05:37:58 893.1 893.1 80.0 27 110 194 2486 765 767 1.09 1.09 36.4 38.4 881.6 
05:38:40 894.0 894.0 8S.0 26 110 198 2528 765 768 1.09 1.09 36.4 38.4 881.6 
05:39:33 895.0 895.0 67.9 24 110 173 2S47 762 771 1.09 1.09 36.4 38.5 881.6 
DS:40:45 896.0 896.0 50.0 25 110 194 2535 766 m 1.09 1.09 36.4 38.5 881.7 

496 454.0 7:lO 1.10 0.99 0.01 
496 455.0 7:ll 1.10 1.06 0.01 
4% 456.0 7:13 1.10 1.11 0.02 
496 457.0 7:15 1.10 1.08 0.02 
495 458.0 7:16 1.10 1.01 0.02 
495 459.0 7:17 1.10 0.97 0.02 
494 460.0 7:20 1.10 1.22 D.02 
492 461.0 7:25 1.10 1.37 0.02 
491 462.0 7:29 1.10 1.27 0.02 
469 463.0 7:36 1.10 1.45 0.01 
470 464.0 7:38 1.10 1.24 0.01 
468 465.0 7:39 1.10 1.13 0.01 
468 466.0 7:41 1.10 1.08 0.01 
461 467.0 7:42 1.10 1.14 0.01 
461 468.0 7:44 1.07 1.07 0.01 
465 469.0 7:47 1.07 1.26 0.01 
469 470.0 7:49 1.07 1.13 0.01 
469 471.0 7:Sl 1.07 1.12 0.01 
467 472.0 7:52 1.07 1.04 0.01 
466 473.1 7:53 1.08 0.94 0.01 
468 474.0 7:54 1.08 0.94 0.01 
467 475.0 7:55 1.08 0.91 0.01 
467 476.0 7:56 1.08 0.94 0.01 
468 477.0 7:56 1.08 0.95 0.01 
470 478.0 7:57 1.08 0.94 0.01 
469 479.0 7:58 1.08 0.91 0.01 
473 480.0 7:60 1.08 1.02 0.01 
471 481.0 8:Ol 1.08 1.06 0.01 
472 482.0 8:03 1.08 1.07 0.01 
471 483.1 8:03 1.08 0.88 0.01 
470 484.0 8:04 1.09 0.92 0.01 
472 485.0 8:05 1.09 0.91 0.01 
474 486.0 8:06 1.09 0.94 0.01 
478 487.0 8:12 1.09 l.U 0.01 
485 488.0 8:26 1.10 1.71 0.02 
465 489.0 8:43 1.10 1.73 0.02 
475 490.0 8:55 1.10 1.65 0.01 
476 491.0 8:57 1.10 0.97 0.01 
502 492.0 8:59 1.10 1.00 0.01 
501 493.1 9:Ol 1.10 1.00 0.01 
502 494.0 9:Ot 1.10 0.95 0.01 
503 495.0 9:03 1.10 0.97 0.01 
503 496.0 9:OS 1.10 0.97 0.01 
SW 497.0 9:06 1.10 1.10 0.01 
512 498.0 9:08 1.10 1.02 0.01 
513 4w.o 9:09 1.10 0.99 0.01 
514 500.1 9:10 1.10 0.83 0.01 

515 501.0 9:ll 1.10 0.80 0.01 
516 502.0 9:12 1.10 0.85 0.01 
519 503.0 9:13 1.10 0.94 0.01 



DrillByte Drilling Data Printout CDMPANY: BHP PETROLElM UELL: LOCH ARD-1 

TIME 

h:nun:sec In 

DEPTH VERT. 
DEPTH 

m  

ROP 

m/hr 

w38 RPM TRQ 

klb Mp 

SPP FLDU 
IN OUT 

psi 9pn 

HUD WEIGHT 
IN OUT 

sg 

W  TEHP REINS PVT ---BIT--- ECD DXC GAS 
IN OUT DEPTH DIST HRS 

WI c fn bbl In hhmn sg X 

D5:41:45 897.0 897.0 59.5 26 110 190 2481 765 77B 1.09 1.09 
05:42:45 898.0 898.0 62.4 26 110 176 2543 765 782 1.09 1.00 
05:43:46 899.0 899.0 62.1 28 110 200 2544 765 781 1.09 1.09 
05:44:45 900.0 900.0 60.3 24 110 185 2549 765 772 1.09 1.09 

05:45:39 901.0 901.0 66.7 25 110 196 2491 765 774 1.09 1.09 
05:47:25 902.0 902.0 35.0 30 110 197 2551 766 777 1.09 1.09 

5:48:59 903.0 903.0 38.2 32 110 203 2493 766 776 1.09 1.09 

05:49:48 904.0 904.0 A.5 30 110 194 2544 765 767 1.09 1.09 
05:50:32 905.0 905.0 85.7 27 110 198 2556 766 777 1.09 1.09 
05:51:16 906.1 906.1 86.7 25 110 179 2553 765 774 1.09 1.09 
05:56:29 907.0 907.0 11.5 30 110 166 2510 765 766 1.00 1.09 
05:57:25 908.0 908.0 71.3 31 110 211 2542 764 751 1.09 1.09 
05:59:00 909.0 909.0 37.6 29 110 188 2553 760 757 1.09 1.09 
D6:02:00 910.0 910.0 21.2 30 110 215 2546 764 743 1.09 1.09 
06:02:46 911.0 911.0 82.4 24 110 204 2496 764 733 1.09 1.09 
06:03:46 912.0 912.0 60.0 22 110 191 2553 764 756 1.09 1.09 
06:04:39 913.0 913.0 67.6 25 110 205 2566 764 727 1.09 1.00 
06:15:56 914.0 914.0 25.6 24 107 179 2489 757 745 1.09 1.09 
06:17:21 915.0 915.0 42.0 25 105 185 2522 752 741 1.09 1.09 
06:18:38 916.0 916.0 45.7 28 105 192 2576 753 736 1.09 1.09 
06:19:44 917.1 917.1 56.8 29 105 194 2474 753 756 1.09 1.09 
06:21:18 918.0 918.0 38.0 32 105 214 2543 755 737 1.09 1.09 
06:23:37 919.0 919.0 26.3 33 107 209 2551 762 748 1.09 1.09 
06:26:16 920.0 920.0 22.6 31 107 202 2577 763 771 1.09 1.09 
06:28:24 921.0 921.0 28.1 31 107 220 2549 763 768 1.09 1.09 
D6:30:50 922.0 922.0 24.7 32 107 240 2554 763 779 1.09 1.09 
06:32:56 923.0 923.0 29.0 34 107 242 2568 763 795 1.09 1.09 
%:35:51 924.0 924.0 20.6 32 107 241 2560 763 785 1.09 1.09 
16:39:34 925.0 925.0 16.1 33 107 231 2575 764 789 1.09 1.09 
06:42:26 926.0 926.0 20.9 33 107 227 2558 764 777 1.09 1.09 

06:45:08 927.0 927.0 22.2 32 107 209 2559 764 788 1.09 1.09 
06:47:47 928.0 928.0 22.6 31 107 245 2557 764 788 1.09 1.09 
06:50:07 929.0 929.0 25.7 32 107 246 2587 763 779 1.09 1.09 
06:52:55 930.0 930.0 21.4 30 107 222 2568 764 783 1.09 1.09 
06:56:W 931.0 931.0 19.8 31 107 259 2610 765 783 1.09 1.09 
D6:59:51 932.0 932.0 16.2 32 107 239 2607 764 794 1.09 1.09 
07:02:49 933.0 933.0 20.8 30 107 224 2584 764 789 1.09 1.09 
07:05:24 934.0 934.0 23.2 32 109 247 2603 764 785 1.09 1.09 
07:08:47 935.0 935.0 18.0 32 100 245 2652 765 779 1.09 1.09 
07:12:41 936.0 936.0 15.4 32 109 248 26% 767 783 1.09 1.09 
07:lS:lS 937.0 937.0 23.3 32 109 236 2666 767 760 1.09 1.09 
07:18:26 938.0 938.0 18.8 30 109 249 2687 767 774 1.00 1.09 
07:21:24 939.0 939.0 20.2 30 109 234 2635 768 770 1.09 1.09 
07:25:39 940.0 839.9 20.8 31 108 173 2603 768 777 1.09 1.09 
07:28:55 941.0 840.9 18.4 28 107 189 2638 768 795 1.09 1.09 
07:32:45 942.0 841.7 16.3 29 108 188 2640 767 796 1.09 1.09 
9.625" Cesing TD. 

Circulate Bottomas Up. 
PulI six stends wiper trip, ream to bottom. 
PDDH. 
Run E-Logs. 

36.4 38.6 881.7 521 504.0 9:14 1.10 0.90 0.01 
36.4 38.7 881.8 521 SOS.0 9:lS 1.10 0.88 0.01 
36.4 38.7 BBl.9 524 506.0 9:16 1.10 0.90 0.01 
36.4 38.7 881.9 524 507.0 9:17 1.10 0.87 0.01 

36.4 38.8 882.0 525 508.0 9:18 1.10 0.86 0.01 
36.5 38.8 8B2.1 532 509.0 9:19 1.10 1.08 0.01 
36.5 38.9 882.2 531 510.0 9:21 1.10 1.07 0.01 
36.5 38.9 882.3 531 511.0 9:22 1.10 0.87 0.01 
36.6 38.9 882.3 533 512.0 9:23 1.10 0.81 0.01 
36.6 38.9 882.4 536 513.1 9:23 1.10 0.79 0.01 
36.6 38.9 882.7 541 514.0 9:28 1.10 1.38 0.01 
36.7 39.0 882.8 542 515.0 9:29 1.10 0.89 0.01 
36.8 39.0 883.2 543 516.0 9:31 1.10 1.05 0.01 
37.1 39.0 886.4 543 517.0 9:34 1.10 1.20 0.01 
37.1 38.9 884.4 543 518.0 9:35 1.10 0.79 0.01 
37.1 38.9 884.4 544 519.0 9:36 1.10 0.86 0.01 
37.1 38.9 884.4 545 520.0 9:37 1.10 0.86 0.01 
37.1 36.1 885.8 536 521.0 9:39 1.10 1.08 0.01 
37.1 35.6 886.6 531 522.0 9:40 1.07 0.99 0.02 
37.1 37.2 887.3 528 523.0 9:42 1.07 1.00 0.02 
37.1 37.4 888.1 525 524.1 9:43 1.07 0.96 0.02 
37.1 37.8 889.3 524 525.0 9:44 1.07 1.10 0.02 
37.0 37.9 891.0 529 526.0 9:47 1.07 1.21 0.02 
36.9 37.9 893.0 533 527.0 9:49 1.07 1.22 0.02 
36.8 37.9 894.6 532 528.0 9:52 1.07 1.16 0.02 
36.7 38.1 896.4 534 529.0 9:54 1.08 1.21 0.02 
36.6 38.3 898.0 534 530.0 9:56 1.08 1.17 0.02 
36.5 38.3 900.2 539 531.0 9:59 1.08 1.25 0.02 
36.5 38.4 903.0 544 532.0 lo:03 1.08 1.33 0.02 
36.6 38.4 905.2 546 533.0 lo:06 1.09 1.25 0.02 
36.7 38.5 907.2 546 534.0 lo:08 1.09 1.22 0.03 
36.9 38.4 909.2 546 535.0 1O:ll 1.09 1.20 0.03 
37.0 38.4 911.0 550 536.0 lo:13 1.09 1.18 0.02 
37.1 38.4 913.1 549 537.0 lo:16 1.09 1.20 0.03 
37.2 38.4 915.5 551 538.0 lo:19 1.10 1.24 0.03 
37.3 38.3 918.1 548 539.0 lo:23 1.10 1.29 0.03 
37.3 38.3 919.3 549 540.0 lo:26 1.10 1.24 0.02 
37.3 38.4 920.3 550 541.0 lo:29 1.10 1.21 0.02 
37.4 38.4 921.7 550 542.0 lo:32 1.10 1.27 0.02 
37.4 38.6 923.3 550 543.0 lo:36 1.10 1.32 0.02 
37.4 38.7 924.1 550 544.0 lo:38 1.10 1.20 0.02 
37.5 38.7 924.9 549 545.0 lo:42 1.10 1.24 0.02 
37.6 38.7 925.7 546 546.0 lo:45 1.10 1.22 0.02 
37.7 38.7 926.9 548 547.0 lo:47 1.10 1.22 0.02 
37.7 38.7 928.0 546 548.0 lo:51 1.10 1.22 0.02 
37.7 38.7 929.0 546 549.0 lo:55 1.10 1.22 0.02 



. DrillByte DriIlinB Data Printout CaPANY: BHP PETROLElM YELL: LOCH ARD-1 

TIME DEPTH VERT. ROe WB RPM TRQ SPP FLCIU MB UEIGNT HW TEMP RETNS PVT ---BIT--- 

DEPTH IN OUT IN OUT IN WI DEPTH DIST HRS 

h:cnn:sec m m m/hr klb wrp psi gpn sg &Ii c m bbl m  hh:nn 

ECD DXC GAS 

sg X 

RIH w/NB#4 Hughes ATU 11HG 
05:59:34 943.1 943.0 

06:D4:29 944.0 943.9 
07:29:42 945.0 944.9 
Perform L. O.T. 1. 87rg EW) 
07:36:58 946.1 946.0 

07:44:02 947.0 947.0 
07:49:35 948.0 957.9 
0754: 17 949.0 948.9 
07:59:06 950.0 949.9 
08:03:55 951.0 950.9 
08:07:38 952.0 951.9 
08:11:57 953.0 952.9 
08:15:08 954.0 953.9 
08:20:32 955.0 954.9 
D8:25:12 956.0 956.0 
08:3o:w 957.0 956.9 
08:34:15 958.0 957.9 
08:39: 19 959.0 958.9 
08:44:38 96D.0 959.9 
08:50:04 961.1 961.0 

08:54:33 962.0 961.9 
08:59:03 w3.0 962.9 
W:O3:48 964.0 963.9 
w:o7:43 ws.0 964.9 
w:11:53 966.0 965.9 

w:17:30 967.0 966.9 

w:22:11 968.0 967.9 
W:46:58 969.0 968.9 
W:50:18 970.0 969.9 
w:53:40 971.0 970.9 
W:56:56 972.0 971.9 
10:00:48 973.0 972.9 
1D:OS:Sl 974.1 974.0 
lO:W:30 975.0 974.9 
10:13:06 976.0 975.9 
10:15:36 977.0 976.9 
10:18:19 978.1 978.0 
1D:tl:Cl 979.0 978.9 
10:24:23 980.0 979.9 
10:28:W 981.0 980.9 
10:32:02 982.0 981.9 
10:35:47 983.0 982.9 
10:39:u 00.0 983.9 
10:42:52 985.0 984.9 
10:45:28 986.0 985.9 
10:48:38 987.0 986.9 
10:52:18 988.0 987.9 
10:56:47 989.0 988.9 
ll:W:38 990.0 989.9 

3x12 jets 8.5" 
33.4 13 81 120 1449 330 251 1.08 1.08 
12.2 14 84 104 1477 363 304 1.08 1.08 

8.1 15 84 W 1556 378 308 1.08 1.08 

22.7 14.5 922.1 655 1.1 0:02 1.16 1.08 0.00 
22.1 13.5 926.2 680 2.0 0:07 1.16 1.11 0.00 
22.4 15.1 944.6 632 3.0 0:14 1.16 1.19 0.00 

8.8 14 82 100 1732 406 399 1.08 1.08 22.9 20.5 944.6 629 4.1 0:21 1.16 1.16 0.00 
8.5 18 82 102 1732 406 389 1.08 1.08 23.0 22.3 944.6 632 5.0 0:28 1.16 1.24 0.00 

10.8 22 82 113 1746 406 368 1.08 1.08 22.9 23.7 944.6 637 6.0 034 1.16 1.25 0.00 
12.8 22 82 112 1755 406 342 1.08 1.08 23.0 24.4 944.6 635 7.0 0:39 1.16 1.22 0.00 
13.0 24 82 116 1769 406 372 1.08 1.08 23.1 24.7 945.3 636 8.0 0:43 1.16 1.24 0.00 
12.4 25 82 121 1773 406 368 1.08 1.08 23.3 24.8 945.8 637 9.0 0:48 1.16 1.27 0.00 
16.1 25 82 114 1773 406 388 1.08 1.08 23.4 24.9 946.2 638 10.0 0:52 1.16 1.20 0.00 
13.9 26 82 124 1778 406 391 1.08 1.08 23.6 24.9 946.8 637 11.0 0:56 1.16 1.25 0.00 
18.8 24 82 125 1771 406 3% 1.08 1.08 23.8 24.9 947.4 638 12.0 0:60 1.16 1.15 0.00 
11.9 27 82 123 1785 406 413 1.08 1.08 23.9 25.0 948.4 637 13.0 1:OS 1.16 1.31 0.00 
12.9 26 82 127 1814 405 406 1.08 1.08 24.1 24.9 949.4 636 14.0 1:lO 1.16 1.27 0.00 
12.1 26 82 125 1796 407 341 1.08 1.08 24.3 25.0 oso.1 637 15.0 1:15 1.16 1.29 0.00 
14.6 26 82 119 1796 407 358 1.08 1.08 24.4 25.1 951.2 636 16.0 1:19 1.16 1.24 0.00 
11.8 27 82 124 1788 407 389 1.08 1.08 24.5 25.2 952.4 637 17.0 1:24 1.16 1.31 0.00 
12.9 27 82 124 1787 407 356 1.08 1.08 24.6 25.3 953.8 639 18.0 1:29 1.16 1.29 0.01 
11.8 27 82 126 1818 407 383 1.08 1.08 24.7 25.5 954.8 641 19.1 1:34 1.16 1.31 0.00 
13.3 27 82 124 1806 408 381 1.08 1.08 24.8 25.5 955.5 643 20.0 1:39 1.16 1.28 0.28 
13.4 27 82 117 1820 408 406 1.08 1.08 24.9 25.5 956.5 642 21.0 1:43 1.16 1.28 0.16 
12.6 26 82 122 1805 406 386 1.08 1.08 25.0 25.6 957.5 645 22.0 1:48 1.16 1.29 0.01 
15.9 27 82 124 1795 403 418 1.08 1.08 25.1 25.7 958.4 645 23.0 1:52 1.16 1.23 0.01 
14.4 26 82 124 1834 408 429 1.08 1.08 25.1 25.8 959.1 642 24.0 1:56 1.16 1.25 0.01 
10.7 26 82 130 1876 408 398 1.08 1.08 25.2 25.8 960.0 642 25.0 2:02 1.16 1.33 0.00 
12.8 26 82 128 1796 403 362 1.08 1.08 25.3 25.9 960.9 648 26.0 2:07 1.16 1.27 0.00 
10.6 24 94 114 1824 413 410 1.08 1.08 25.7 25.3 963.8 649 27.0 2:12 1.16 1.33 0.00 
18.2 2S 103 118 1772 407 381 1.08 1.08 25.7 25.0 964.6 648 28.0 2:16 1.16 1.24 0.01 
17.8 27 117 129 1785 407 408 1.08 1.08 25.7 25.3 965.4 649 29.0 2:19 1.16 1.31 0.01 
18.3 26 119 140 17BO 407 374 1.08 1.08 25.7 25.7 966.1 650 30.0 2:22 1.16 1.2B 0.01 
15.5 28 119 135 1777 406 368 1.08 1.08 25.7 26.0 966.7 650 31.0 2:26 1.16 1.36 0.01 
13.0 28 119 132 1761 405 360 1.08 1.08 25.7 26.2 967.7 651 32.1 2:31 1.16 1.39 0.01 
16.4 28 119 138 1764 405 338 1.08 1.08 25.8 26.3 968.2 650 33.0 2:35 1.16 1.34 0.01 
16.6 28 119 140 1782 405 340 1.08 1.08 25.8 26.4 968.2 654 34.0 2:38 1.16 1.34 0.01 
27.6 27 119 142 1765 404 361 1.08 1.08 25.11 26.5 968.2 651 35.0 2:41 1.16 1.1s 0.01 
23.9 27 119 132 1768 405 375 1.08 1.08 25.9 26.5 968.2 653 36.1 2:44 1.16 1.22 0.01 
17.8 28 119 145 1774 405 3% 1.08 1.08 25.9 26.5 968.9 653 37.0 2:47 1.16 1.31 0.01 
22.2 27 118 144 1778 405 384 1.08 1.08 26.0 26.6 969.4 654 38.0 2:SO 1.16 1.24 0.01 
16.6 28 118 145 1836 405 360 1.08 1.08 26.0 26.6 970.8 654 39.0 2:53 1.16 1.34 0.01 
14.9 25 119 136 1786 405 370 1.08 1.08 26.1 26.7 971.5 654 40.0 2:57 1.16 1.32 0.01 
16.0 26 119 140 1835 405 349 1.08 1.08 26.2 26.7 972.5 658 41.0 3:Ol 1.16 1.31 0.01 
15.2 25 118 137 1802 405 351 1.08 1.08 26.2 26.8 973.4 656 42.0 3:DS 1.16 1.31 0.01 
19.1 25 119 140 1787 405 372 1.08 1.08 26.3 26.9 974.0 657 43.0 3:Ob 1.16 1.26 0.01 
23.2 26 119 143 1794 405 374 1.08 1.08 26.3 27.0 974.5 654 44.0 3:ll 1.16 1.21 0.01 
18.9 24 119 135 1801 405 351 1.08 1.08 26.4 27.0 975.4 654 45.0 3:lC 1.16 1.25 0.01 
16.4 25 119 131 1778 405 370 1.08 1.08 26.4 27.1 976.7 653 46.0 3:18 1.16 1.30 0.01 
13.4 26 119 126 1768 405 330 1.08 1.08 26.5 27.1 978.2 654 47.0 3:22 1.16 1.36 0.01 
15.6 26 118 142 1782 405 360 1.08 1.08 26.6 27.2 979.4 654 48.0 3:26 1.16 1.32 0.01 



DrillByte Drilling Data Printout CDMPANY: BHP PETROLEM! UELL: LOCH ARD-1 

TIME DEPTH 

h:mn:sec m 

VERT. 
DEPTH 

m 

RDP we RPM TRQ SPP FLW 
IN WT 

m/hr klb 9pn 

UUD UEIGHT MUD TEMP RETNS PVT ---BIT--- ECD DXC GAS 
IN OUT IN WT DEPTH OIST HRS 

sg deg C m bbl m  hh:mn sg X 

11:04:18 991.0 
11:07:w 992.0 
ll:W:26 993.0 
11:11:20 994.0 
11:lS:ll 995.0 
11:19:00 996.0 

1:23:05 997.0 
rl:42:10 998.1 
11:44:45 999.1 
11:47:56 1000.0 
11:50:24 1001.0 
11:54:11 1002.0 
11:58:05 1003.0 
12:02:21 1004.1 
12:06:51 1005.0 
12:10:56 1006.1 
12:14:03 1007.0 
12:16:24 1008.0 
12:20:10 1009.0 
12:24:03 1010.0 
12:26:43 1011.0 
12:30:08 1012.0 
12:33:51 1013.0 
12:36:32 1014.0 
12:40:11 1015.0 

12:42:29 1016.0 

12:44:50 1017.0 
12:47:07 1018.0 

2:49:48 1019.0 
12:51:45 1020.0 
12:54:04 1021.0 
12:56:40 1022.0 
13:00:02 1023.1 
13:02:OS 1024.0 
13:05:05 1025.1 
13:07:44 1026.0 
13:24:40 1027.0 
13:28:10 1028.1 
13:32:00 1029.0 
13:33:w 1030.1 
13:35:47 1031.0 
13:38:W 1032.1 
13:4o:os 1033.1 
13:41:45 1034.0 
13:43:54 1035.0 
13:44:57 1036.0 
Flou chec k 3 1036. 
14:06:58 1037.0 
lC:W:40 1038.0 
14:11:01 1039.0 

990.9 16.4 24 119 142 1780 405 323 1.08 1.08 

991.9 22.0 24 119 143 1781 405 364 1.08 1.08 

992.9 26.3 24 119 140 1786 406 380 1.08 1.08 
993.9 31.4 24 119 143 1772 405 351 1.08 1.08 

994.9 15.6 25 119 124 1768 405 357 1.08 1.08 
995.9 16.3 22 119 134 1795 405 368 1.08 1.08 
996.9 14.7 23 119 129 1792 406 339 1.08 1.08 
998.0 6.8 24 118 122 1753 406 348 1.08 1.08 
999.0 23.2 21 116 131 1764 409 351 1.08 1.08 
999.9 18.8 21 116 142 1808 409 393 1.08 1.08 

1000.9 24.4 21 116 141 1795 409 366 1.08 1.08 

1001.9 15.9 23 116 144 1853 409 341 1.08 1.08 
1002.9 15.4 22 116 143 1875 409 371 1.08 1.08 

1003.9 14.2 22 116 128 1887 410 378 1.08 1.08 
1004.9 13.3 21 116 124 1885 41Oa 378 1.08 1.08 
1006.0 15.7 21 117 136 1884 409 340 1.08 1.08 

1006.9 19.2 22 116 127 1847 409 338 1.08 1.08 
1007.9 25.5 21 116 134 1835 409 358 1.08 1.08 
1008.9 15.9 22 116 132 1835 409 385 1.08 1.08 
1009.9 15.6 22 116 141 1847 409 403 1.08 1.08 
1010.9 22.5 24 117 142 1880 409 412 1.08 1.08 
1011.9 17.5 24 119 147 1893 405 330 1.08 1.08 
1012.9 16.1 23 120 141 1881 405 364 1.08 1.08 
1013.9 22.4 23 119 130 1848 406 409 1.08 1.08 
1014.9 16.4 22 120 125 1817 406 371 1.08 1.08 
1015.9 26.3 23 119 147 1860 406 356 1.08 1.08 

1016.9 25.8 23 119 145 1897 406 363 1.08 1.08 
1017.9 26.2 22 120 131 1892 406 399 1.08 1.08 
1018.9 23.7 24 120 143 1878 406 418 1.08 1.08 
1019.9 30.6 23 120 132 1873 407 375 1.08 1.08 
1020.9 26.1 24 120 147 1874 407 411 1.08 1.08 
1021.9 22.9 23 120 145 1866 407 381 1.08 1.08 
1023.0 18.8 23 119 131 1833 407 393 1.08 1.08 
1023.9 29.2 21 120 126 1838 407 383 1.08 1.08 
1025.0 20.1 24 120 141 1859 407 389 1.08 1.08 
1025.9 22.6 23 119 142 1871 408 401 1.08 1.08 
1026.9 19.2 22 120 140 1857 410 387 1.08 1.08 
1027.9 17.3 24 121 129 1835 412 372 1.08 1.08 
1028.9 15.7 25 121 130 1826 413 391 1.08 1.08 
1030.0 53.7 23 121 157 1843 413 386 1.08 1.08 
1030.9 22.7 25 121 154 1832 413 401 1.08 1.08 
1032.0 27.6 24 121 140 1808 410 374 1.08 1.08 
1033.0 31.0 26 121 147 1817 410 381 1.08 1.08 
1033.9 35.7 26 121 147 1811 410 389 1.08 1.08 
1034.9 28.1 25 121 161 1824 410 388 1.08 1.08 
1035.9 57.1 24 121 160 1821 410 391 1.08 1.08 

Am STATIC 

26.7 27.3 980.4 657 49.0 3:30 1.16 1.33 0.01 
26.7 27.4 981.1 658 50.0 3:32 1.16 1.20 0.01 
26.7 27.4 981.7 657 51.0 3:35 1.16 1.16 0.01 
26.7 27.4 982.2 656 52.0 3:37 1.16 1.10 0.01 
26.7 27.5 983.1 656 53.0 3:40 1.16 1.31 0.01 
26.8 27.5 984.1 661 54.0 3:44 1.16 1.24 0.01 

26.8 ‘27.5 985.5 661 55.0 3:48 1.16 1.30 0.01 
26.9 27.4 989.4 661 56.1 3:58 1.16 1.50 0.01 
27.1 26.9 989.8 664 57.1 4:00 1.16 1.13 0.02 
27.1 27.0 990.6 667 58.0 4:04 1.16 1.20 0.02 
27.0 27.2 991.5 674 59.0 4:06 1.16 1.13 0.02 
27.0 27.4 993.0 672 60.0 4:lO 1.16 1.26 0.01 
26.9 27.6 994.5 671 61.0 4:14 1.16 1.26 0.01 
26.9 27.7 995.6 675 62.1 4:18 1.16 1.27 0.01 
26.9 27.7 996.6 677 63.0 4:22 1.16 1.28 0.01 
26.9 27.7 997.5 677 64.1 4:27 1.16 1.24 0.01 
27.0 27.7 997.7 679 65.0 4:30 1.16 1.20 0.01 
27.0 27.6 997.7 MO 66.0 4:32 1.16 1.11 0.01 
27.0 27.7 997.7 681 67.0 4:36 1.16 1.26 0.01 
27.1 27.8 998.2 680 68.0 4:40 1.16 1.25 0.01 
27.1 27.9 999.0 682 69.0 4:42 1.16 1.20 0.01 
27.1 27.9 1000.2 683 70.0 4:46 1.16 1.26 0.01 
27.2 27.9 1001.4 683 71.0 4:49 1.16 1.27 0.01 
27.2 27.9 1002.2 683 72.0 4:52 1.16 1.18 0.01 
27.3 27.9 1002.9 681 A.0 4:56 1.16 1.25 0.01 
27.3 27.9 1003.4 683 74.0 4:58 1.16 1.14 0.01 
27.4 27.9 1003.9 682 75.0 5:00 1.16 1.14 0.02 
27.4 27.9 1004.4 683 76.0 5:03 1.16 1.13 0.02 
27.4 27.9 1005.1 684 77.0 5:OS 1.16 1.18 0.02 
27.4 27.9 1005.8 684 78.0 5:07 1.16 1.11 0.02 
27.5 28.0 1006.5 682 79.0 S:lO 1.16 1.13 0.02 
27.5 28.0 1006.9 682 80.0 5:12 1.16 1.18 0.02 
27.5 28.1 1008.0 680 81.1 5:16 1.16 1.23 0.02 
27.5 28.2 1008.5 679 82.0 5:18 1.16 1.09 0.02 
27.6 28.2 1009.2 678 83.1 S:tl 1.16 1.24 0.02 
27.6 28.3 1009.9 679 84.0 5:23 1.16 1.17 0.02 
27.7 28.4 1014.3 674 85.0 5:27 1.16 1.22 0.01 
27.9 28.5 1015.2 672 86.1 5:30 1.16 1.27 0.03 
27.9 28.3 1016.9 674 87.0 5:34 1.16 1.30 0.03 
28.0 28.4 1017.3 673 88.1 5:35 1.16 0.97 0.03 
28.0 28.4 1018.5 672 89.0 5:38 1.16 1.21 0.03 
28.0 28.5 1019.4 675 90.1 5:40 1.16 1.16 0.03 
28.0 28.6 1020.3 672 91.1 5:42 1.16 1.15 0.03 
28.0 28.6 1021.0 671 92.0 5:44 1.16 1.11 0.03 . 
28.1 28.7 1021.8 673 93.0 5:46 1.16 1.16 0.03 
28.1 28.7 1022.1 674 94.0 5:47 1.16 0.95 0.03 

1036.9 72.5 14 119 128 1809 411 420 1.08 1.08 28.2 27.7 1023.5 681 95.0 5:48 1.16 0.74 0.00 
1037.9 22.2 9 120 129 1844 413 402 1.08 1.08 28.3 26.8 1024.5 678 96.0 5:50 1.16 0.94 0.01 
1038.9 44.3 18 120 143 1860 414 416 1.08 1.08 28.3 27.1 1024.9 679 97.0 5:52 1.16 0.94 0.01 



DrillByte Drilling Data Printwt CDMPANY: BHP PETROLELM UELL - LOCH ARD-1 ,. 

TIME DEPTH VERT. RW UDB RPM TRQ SPP FLOU UUD WEIGHT HUD TEMP RETNS PVT ---BIT--- ECD OXC GAS 

DEPTH IN OUT IN OUT IN OUT DEPTH OIST HRS 

h:nm:sec m m  m/hr klb m  psi 9pn SQ WI c Al bbl m hh:nm sg X 

14:12:37 1040.1 1039.9 
14:14:11 1041.0 1060.9 
14:16:W 1042.0 1041.9 
14:17:46 1043.0 1042.9 
14:19:45 1044.1 1043.9 
14:23:07 1045.0 1044.9 
14:26:W 1046.0 1045.9 
14:28:04 1047.0 1046.9 
14:29:14 1048.0 1047.9 
14:30:24 1049.0 1048.9 
14:31:34 1050.0 1049.9 
14:33:13 1051.0 1050.9 
14:34:43 1052.0 1051.9 
Flow check g 1052n I STATIC 
14:46:04 1053.1 1053.0 
14:47:15 1054.0 1053.9 
14:48:19 1055.0 1054.9 
15:06:52 1056.0 1055.9 
15:08:15 1057.0 1056.9 
15:09:22 1058.1 1058.0 
15:10:39 1059.1 1058.9 
15:11:37 1060.0 1059.9 
15:12:53 1061.1 1061.0 
15:14:00 1062.0 1061.9 
15:15:16 1063.0 1062.9 

15:16:23 1064.0 1063.9 
15:17:27 1065.0 1064.9 
15:18:22 1066.1 1066.0 
15:19:54 1067.0 1066.9 
15:21:06 1068.0 1067.9 
15:22:13 1069.0 1068.9 
15:23:13 1070.0 1069.9 
15:24:27 1071.0 1070.9 
15:25:47 1072.0 1071.9 
15:27:07 1073.1 1073.0 
15:28:24 1074.0 1073.9 
15:29:11 107S.O 1074.9 
15:30:04 1076.0 1075.9 
15:31:03 1077.1 1076.9 
15:32:40 1078.0 1077.9 
15:33:57 1079.0 1078.9 
15:35:12 1080.0 1079.9 
lS:36:39 1081.0 1080.9 
15:38:10 1082.0 1081.9 
15:39:23 1083.0 1082.9 
15:40:38 1084.0 1083.9 
15:53:30 1085.0 1084.9 
15:54:35 1086.1 1085.9 
15:55:38 1087.0 1086.9 
15:56:59 1088.1 1088.0 
15:58:02 1089.0 1088.9 

41.1 17 120 126 1839 414 378 1.08 1.08 28.3 26.6 1025.4 679 98.1 5:53 1.16 0.95 0.01 

38.0 17 120 137 1869 414 373 1.08 1.08 28.3 26.4 1025.9 678 99.0 5:55 1.16 0.96 0.01 
30.9 17 120 142 1844 414 333 1.08 1.08 28.2 26.6 1026.4 678 100.0 5:57 1.16 1.02 0.01 
36.9 16 120 149 1861 414 361 1.08 1.08 28.1 26.8 1026.4 677 101.0 5:59 1.16 0.96 0.01 

30.5 15 121 143 1847 414 355 1.08 1.08 28.1 27.2 1026.4 676 102.1 6:Ol 1.16 0.99 0.01 
17.8 18 120 135 1853 414 431 1.08 1.08 28.0 27.8 1026.4 677 103.0 6:04 1.16 1.17 0.01 
19.8 21 120 142 1872 414 364 1.08 1.08 27.9 28.2 1026.4 677 104.0 6:07 1.16 1.18 0.01 
31.2 20 120 126 1857 414 440 1.08 1.08 27.9 28.5 1026.8 674 105.0 6:09 1.16 1.05 0.01 
51.4 16 120 156 1857 414 431 1.08 1.08 27.9 28.6 1027.4 675 106.0 6:lO 1.16 0.88 0.02 
51.4 16 121 165 1848 414 419 1.08 1.08 27.9 28.6 1028.0 675 107.0 6:ll 1.16 0.89 0.02 
51.4 15 120 136 1859 414 398 1.08 1.08 27.9 28.6 1028.2 675 108.0 6:12 1.16 0.86 0.02 
40.9 12 120 129 1825 414 436 1.08 1.08 27.9 28.7 1028.3 673 109.0 6:14 1.16 0.87 0.02 
39.8 11 120 115 1859 415 399 1.08 1.08 27.9 28.9 1028.4 673 110.0 6:16 1.16 0.85 0.02 

43.9 12 121 118 1823 413 403 1.08 1.08 28.0 27.8 1030.8 
SO.3 18 120 145 1840 413 404 1.08 1.08 28.0 28.3 1031.2 
55.8 21 120 137 1844 414 344 1.08 1.08 28.0 28.4 1031.7 
33.8 18 117 148 1825 414 425 1.09 1.09 28.0 28.6 1037.9 
43.4 21 116 167 1808 414 422 1.09 1.09 28.1 28.8 1038.8 
54.4 22 116 171 1838 414 454 1.09 1.09 28.1 28.9 1039.4 
46.4 21 116 151 1836 414 455 1.09 1.09 28.1 29.0 1040.2 
61.4 20 117 138 1817 415 330 1.09 1.09 28.1 29.1 1040.8 
48.6 21 116 143 1837 415 391 1.09 1.09 28.1 29.2 1041.5 
53.3 21 119 132 1842 415 411 1.09 1.09 28.1 29.2 1042.1 
47.1 20 119 154 1830 415 434 1.09 1.09 28.1 29.3 1042.8 
61.3 22 119 144 1840 415 399 1.09 1.09 28.2 29.3 1043.4 
56.3 21 119 155 1848 415 388 1.09 1.09 28.2 29.3 1043.9 
67.9 21 118 164 1870 415 426 1.09 1.09 28.2 29.3 1044.2 

38.8 19 119 142 1829 415 437 1.09 1.09 28.2 29.4 1044.7 
51.1 22 119 166 1856 415 406 1.09 1.09 28.2 29.4 1045.0 
53.7 22 118 160 1847 415 393 1.09 1.09 28.3 29.3 1045.3 
60.0 20 118 144 1848 415 405 1.09 1.09 28.3 29.3 1045.7 
53.1 20 119 142 1868 416 359 1.09 1.09 28.3 29.3 1066.1 
44.8 21 119 156 1855 416 406 1.09 1.09 28.3 29.4 1046.7 
51.8 22 119 195 1865 415 414 1.09 1.09 28.4 29.5 1047.7 
46.4 22 118 171 1867 416 432 1.09 1.09 28.4 29.5 1048.7 
76.1 21 118 180 1869 416 408 1.09 1.09 28.4 29.5 1049.4 
67.9 22 119 153 1829 416 415 1.09 1.09 28.4 29.6 1050.0 
68.8 23 118 190 1871 416 424 1.09 1.09 28.5 29.6 1050.6 
36.9 22 119 147 1852 416 371 1.09 1.09 28.5 29.6 1051.5 
48.0 20 119 169 1874 416 356 1.09 1.09 28.6 29.5 1052.0 
48.0 20 119 168 1873 415 404 1.09 1.09 28.6 29.4 1052.0 
40.9 22 119 196 1850 415 400 1.09 1.09 28.6 29.4 1052.3 
39.8 24 119 152 1859 416 415 1.09 1.09 28.6 29.3 1053.1 
49.3 21 119 138 1866 416 386 1.09 1.09 28.7 29.3 1053.9 
48.0 21 119 191 1842 416 344 1.09 1.09 28.7 29.3 1055.1 
31.8 20 119 173 1879 419 373 1.09 1.09 28.8 29.4 1055.3 
56.3 24 119 188 1878 420 382 1.09 1.09 28.9 29.4 1055.3 
56.6 24 119 167 1882 420 429 1.09 1.09 28.9 29.4 1055.3 
52.2 21 120 157 1863 420 404 1.09 1.09 28.9 29.3 1055.4 
56.4 21 119 140 1878 420 386 1.09 1.09 28.9 29.2 1055.6 

677 111.1 6:18 1.16 0.87 0.01 
677 112.0 6:19 1.16 0.93 0.01 
676 113.0 6:20 1.16 0.93 0.02 
674 114.0 6:22 1.15 1.02 0.01 
676 115.0 6:23 1.15 1.00 0.01 
677 116.1 6:24 1.15 0.95 0.01 
674 117.1 6:25 1.15 0.97 0.01 
673 118.0 6:26 1.15 0.90 0.01 
675 119.1 6:28 1.16 0.96 0.01 
675 120.0 6:29 1.16 0.9s 0.01 
675 121.0 6:30 1.16 0.97 0.01 
675 122.0 6:31 1.16 0.92 0.01 
675 123.0 6:32 1.16 0.93 0.01 
674 124.1 6:33 1.16 0.89 0.01 
673 125.0 6:35 1.16 1.00 0.01 
674 126.0 6:36 1.16 0.97 0.01 
674 127.0 6:37 1.16 0.96 0.01 
675 128.0 6:38 1.16 0.W 0.01 
674 129.0 6:39 1.16 0.93 0.01 
673 130.0 6:41 1.16 0.99 0.01 
674 131.1 6:42 1.16 0.96 0.01 
674 132.0 6:43 1.16 0.99 0.01 
673 133.0 6:44 1.15 0.86 0.01 
674 134.0 6:45 1.15 0.89 0.00 
673 135.1 6:46 1.15 0.90 0.00 
673 136.0 6:48 1.1s 1.05 0.00 
676 137.0 6:49 1.15 0.96 0.00 
673 138.0 6:SO 1.15 0.96 0.00 
674 139.0 6:52 1.15 1.02 0.00 
67S 140.0 6:53 1.15 1.05 0.01 
673 141.0 6:54 1.15 ' 0.96 0.01 
672 142.0 6:55 1.15 0.97 0.01 
669 143.0 6:57 1.1s 1.06 0.01 
669 144.1 6:58 1.15 0.97 0.01 
666 145.0 6:60 1.15 0.96 0.01 
665 146.1 7:Ol 1.15 0.95 0.01 
668 147.0 7:02 1.15 0.93 0.02 



DrillByte Drilling Data Printwt CDMPANY: BHP PElROLEU4 MLL: LOCH ARD-1 

TINE DEPTH VERT. RDP WB RPM TRQ SPP FLW MUD UEIGHT 
DEPTH IN OUT IN OUT 

h:nn:sec m m m/hr klb q psi Qpn sg 

MUD TEMP RETNS PVT ---BIT--- ECD DXC GAS 
IN OUT DEPTH DIST HRS 

hl c m  bbl m  hh:nm sB X 

15:59:42 1090.1 1089.9 40.1 20 119 164 1870 420 425 1.09 1.09 28.9 29.2 1056.7 664 148.1 7:04 1.15 0.98 0.02 

16:00:40 1091.0 1090.9 61.5 20 119 160 1866 420 374 1.09 1.00 28.9 29.2 1057.4 663 149.0 7:os 1.15 0.90 0.01 

16:02:03 1092.0 1091.9 43.4 22 119 186 1879 420 399 1.09 1.09 28.9 29.3 1058.4 666 150.0 7:06 1.15 1.00 0.01 

16:03:15 1093.1 1002.9 55.4 20 119 197 1878 420 383 1.09 1.09 29.0 29.3 1059.6 666 151.1 7:07 1.15 0.91 0.02 

16:D4:33 1094.0 1093.9 45.8 19 119 232 1862 420 402 1.00 1.09 28.9 29.3 1060.6 665 152.0 7:08 1.15 0.95 0.02 

16:05:56 1095.0 1094.9 43.4 19 119 174 1880 421 448 1.09 1.09 29.0 29.4 1062.0 663 153.0 7:lO 1.15 0.97 0.01 

$:07:30 1096.0 1095.9 39.6 20 119 239 1861 421 398 1.09 1.09 29.0 29.5 1064.7 664 154.0 7:ll 1.15 1.00 0.01 

,6:W:OO lW7.0 1096.9 39.9 20 119 224 1885 421 424 l.w 1.09 29.0 29.6 1066.2 662 155.0 7:13 1.15 0.99 0.01 
16:lO:Ol 1098.0 1097.9 68.2 23 119 246 1891 421 379 1.09 1.09 29.0 29.6 1066.8 663 156.0 7:14 1.15 0.91 0.01 

16:ll:Cb 1099.1 1098.9 39.1 24 119 206 1882 421 435 1.09 1.09 29.0 29.7 1067.3 664 157.1 7:16 1.15 1.05 0.01 

16:12:56 1100.0 1099.9 49.8 24 118 248 1883 420 355 1.09 1.09 29.0 29.8 1067.5 663 158.0 7:17 1.15 0.99 0.01 

16:13:59 1101.0 1100.9 59.3 24 119 198 1886 420 349 1.09 1.09 29.0 29.9 1068.4 664 159.0 I:18 1.15 0.94 0.01 
16:15:08 1102.0 1101.9 52.0 23 117 290 1873 420 389 1.09 1.09 29.0 29.9 1069.4 663 160.0 7:19 1.15 0.98 0.01 
16:17:08 1103.0 1102.9 29.9 26 119 234 1885 420 427 1.09 1.09 29.1 30.0 1071.1 662 161.0 7:21 1.15 1.16 0.01 

16:19:47 1104.0 1103.9 22.6 23 118 219 1892 419 379 1.09 1.09 29.1 30.1 1073.1 663 162.0 7:24 1.15 1.20 0.01 
16:23:05 1105.0 1104.9 18.2 25 118 199 1911 419 396 1.09 1.09 29.2 30.2 1076.2 664 163.0 7:27 1.15 1.28 0.01 
16:30:23 1106.0 1105.9 10.9 24 117 215 1906 412 357 1.09 1.09 29.2 30.1 1081.3 661 164.0 7:32 1.15 1.39 0.01 
16:33:02 1107.0 1106.9 22.8 25 116 236 1883 411 351 1.09 1.09 29.3 30.2 1083.3 660 165.0 7:35 1.15 1.21 0.01 
16:35:16 1108.0 1107.9 26.9 21 113 361 1890 411 371 1.09 1.09 29.4 30.2 1086.3 660 166.0 7:37 1.1s 1.11 0.01 
16:37:22 1109.1 1108.9 31.7 20 114 232 l&34 411 399 1.09 1.09 29.4 30.3 1084.4 661 167.1 7:39 1.15 1.05 0.01 
16:39:40 1110.0 1109.9 25.9 21 115 252 1899 412 361 1.09 1.09 29.4 30.3 1084.4 658 168.0 7:42 1.15 1.12 0.01 
16:41:43 1111.0 1110.9 29.3 24 118 167 1902 412 370 1.09 1.09 29.4 30.3 1086.4 658 169.0 7:44 1.15 1.11 0.01 
16:44:01 1112.0 1111.9 26.5 25 118 175 1896 412 383 1.09 1.09 29.5 30.4 1085.2 656 170.0 7:46 1.15 1.17 0.03 
16:56:00 1113.1 1112.9 31.9 23 118 173 1893 412 401 1.09 1.09 29.5 30.4 1092.1 649 171.1 7:48 1.15 1.09 0.03 
16:57:23 1114.1 1114.0 49.8 23 117 190 1871 413 399 l.w 1.09 29.7 27.9 1093.3 638 172.1 7:49 1.15 0.97 0.00 
16:58:53 1115.1 1115.0 40.9 19 117 248 1881 410 409 1.09 1.09 29.7 29.2 1094.4 636 173.1 7:Sl 1.15 0.98 0.01 
16:59:49 1116.0 1115.9 63.5 22 116 282 1886 410 399 1.09 1.09 29.7 29.9 1095.1 638 174.0 7:52 1.15 0.91 0.01 
17:Dl:ll 1117.0 1116.9 43.9 23 118 244 1874 410 445 1.09 l.w 29.7 30.1 1095.7 633 175.0 7:53 1.15 1.01 0.01 

7:02:29 1118.0 1117.9 46.0 23 113 302 1883 410 440 1.09 1.09 29.8 30.2 1096.5 637 176.0 7:54 1.15 0.99 0.01 
17:03:57 1119.0 1118.9 42.6 23 116 270 1890 411 410 1.09 1.09 29.8 30.3 1097.5 634 177.0 7:56 1.15 1.01 0.02 
17:05:12 1120.0 1119.9 47.9 21 114 282 1873 410 403 1.09 1.09 29.8 30.3 1098.4 634 178.0 7:57 1.15 0.96 0.02 
17:06:35 1121.0 1120.9 43.4 22 114 304 1882 410 379 1.09 1.09 29.8 30.4 1099.5 632 179.0 7:59 1.15 1.01 0.02 
17:08:01 1122.0 1121.9 42.9 22 117 250 1873 410 408 1.09 1.09 29.8 30.5 1100.5 632 180.0 8:00 1.15 1.00 0.02 
17:09:24 1123.0 1122.9 43.0 21 117 267 1892 411 334 1.09 1.00 29.8 30.5 1101.6 632 181.0 8:Ol 1.15 0.99 0.02 
17:10:44 1124.0 1123.9 45.0 23 117 257 l&M9 411 355 1.09 1.09 29.9 30.5 1102.6 630 182.0 8:03 1.15 1.01 0.02 
17:12:43 1125.1 1124.9 33.0 23 118 279 1875 411 400 1.00 1.09 29.9 30.6 1103.3 630 183.1 8:OS 1.15 1.09 0.02 
17:14:55 1126.0 1125.9 27.1 25 117 233 1893 411 365 1.09 1.09 29.9 30.7 1104.1 630 184.0 8:07 1.15 1.17 0.02 
17:16:16 1127.1 1126.9 48.2 25 116 242 1886 411 384 1.09 1.09 29.9 30.7 1104.5 629 185.1 8:08 1.15 1.01 0.02 
17:17:44 1128.0 1127.9 40.6 23 117 232 1899 411 433 1.09 1.09 29.9 30.8 1104.9 628 186.0 8:lO 1.15 1.03 0.02 
17:19:52 1129.0 1128.9 28.8 23 117 243 1878 411 412 1.09 1.09 29.9 30.9 1105.0 628 187.0 8:12 1.15 1.12 0.02 
17:21:54 1130.0 1129.9 29.5 23 110 378 1876 412 351 1.09 1.09 30.0 31.0 1105.1 629 188.0 8:14 1.15 1.11 0.02 
17:23:40 1131.0 1130.9 33.8 22 111 370 1888 412 370 1.09 1.09 30.0 31.1 1105.4 631 189.0 8:16 1.15 1.05 0.02 
17:25:39 1132.0 1131.9 30.6 24 115 189 1875 411 441 1.09 1.09 30.0 31.1 1106.0 628 190.0 8:18 1.15 1.13 0.01 
17:28:15 1133.0 1132.9 23.4 26 117 239 1898 412 394 1.09 1.09 30.1 31.2 1107.0 627 191.0 8:20 1.15 1.22 0.02 
17:31:43 1134.0 1133.9 17.3 26 115 302 1905 411 381 1.09 1.09 30.1 31.3 1108.5 624 192.0 8:24 1.15 1.29 0.03 
17:34:27 1135.0 1134.9 21.9 27 116 222 1906 412 369 1.09 1.00 30.2 31.3 1109.6 622 193.0 8:26 1.15 1.25 0.03 
17:36:47 1136.0 1135.9 25.7 23 110 307 1885 412 420 1.09 1.09 30.2 31.3 1110.6 619 194.0 8:29 1.15 1.13 0.04 
17:42:56 1137.0 1136.9 18.2 16 100 444 1866 411 409 1.09 1.09 30.3 31.4 1113.0 619 195.0 8:32 1.15 1.09 0.03 
17:47:36 1138.0 1137.9 12.9 14 112 295 1865 411 405 1.09 1.00 30.4 31.4 1113.0 616 196.0 8:37 1.15 1.16 0.03 
17:52:10 1139.0 1138.8 13.1 24 119 174 1869 411 392 1.09 1.00 30.5 31.6 1115.1 619 197.0 8:Cl 1.15 1.36 0.03 
17:53:10 1140.0 1139.9 46.2 24 119 217 1879 411 304 1.09 1.09 30.5 31.6 1115.9 617 198.0 8:42 1.15 0.92 0.03 



DrillByte Drilling Data Printout CDMPANY: BHP PETROLEUM UELL: LOCH ARO-1 

TIME DEPTH VERT. ROe WB RPM TRQ SPP FLOW MUD UEIGHT IM) TEMP RETNS PVT ---BIT--- ECD DXC GAS 

DEPTH IN OUT IN WI IN OUT DEPTH DIST HRS 

h:m:sec m  m  m/hr klb afw psi Qpn W  &Q c m  WL m hhmn sg X 

17:54:30 
17:56:10 
18:17:15 
18:19:50 
18:22:48 
18:25:24 
18:28:57 
18:31:56 
18:37:50 
18:39:28 
18:41:37 
18:44:00 
18:45:35 
18:47:13 
18:48:52 
18:53:19 
18:55:55 
18:57:30 
18:59:22 
19:01:02 
19:03:w 
19:05:06 
19:07:22 
19:W:lS 
19:10:59 
19:12:55 
19:lS:OS 
19:20:32 

19:22:51 
19:30:45 
19:50:20 
19:57:13 
20:01:54 
20:05:21 
20:16:33 
20:22:26 
20:27:53 
20:32:28 
20:38:29 
20:43:31 
20:46:14 
20:48:17 
20:50:30 
Flow chec 
21:08:16 
21:12:32 
21:17:21 

21:22:w 
21:28:D4 
21:33:02 
21:38:02 

1141.0 1140.9 
1142.0 1141.9 
1143.0 1142.9 
1144.0 1143.9 
1145.1 1145.0 
1146.0 1145.9 
1147.D 1146.9 
1148.0 1147.9 
1149.0 1148.9 
1150.0 1149.9 
1151.0 1150.9 
1152.0 1151.9 
1153.1 1152.9 
1154.0 1153.9 
1155.0 1154.9 
1156.0 1155.9 
1157.0 1156.9 
1158.0 1157.9 
1159.0 1158.9 
1160.0 1159.8 
1161.0 1160.8 
1162.0 1161.9 
1163.0 1162.9 
1164.0 1163.9 
1165.0 1164.9 
1166.0 1165.8 
1167.0 1166.8 
1168.0 1167.8 
1169.0 1168.8 
1170.0 1169.8 
1171.0 1170.8 

1172.0 1171.9 
1173.0 1172.9 
1174.0 1173.8 
1173.0 1174.8 
1176.0 117S.8 
1177.0 1176.8 
1178.0 1177.9 
1179.0 1178.8 
1180.1 1179.9 
1181.0 1180.8 
1182.0 1181.8 
1183.1 1182.9 

:k 3 1183.1m STAl 
1184.0 1183.8 
1185.0 1184.8 
1186.0 1185.8 
1187.0 1186.8 
1188.0 1187.8 
1189.0 1188.8 
1190.1 1189.9 

44.8 22 
36.9 20 
14.7 19 
23.2 23 
20.6 24 
23.0 22 
16.9 25 
20.2 24 
17.8 13 
36.7 18 
27.9 20 
25.2 21 
39.3 22 
36.5 21 
36.7 21 
20.3 17 
23.2 11 
37.9 16 
32.1 15 
35.9 15 
28.3 16 
30.8 17 
27.6 19 
31.9 18 
34.6 18 
30.9 20 
27.7 20 
11.0 21 

25.9 20 
7.6 20 

16.7 22 
8.9 28 

12.8 28 
17.4 28 

5.4 29 
10.2 27 
11.0 26 
13.1 26 
10.0 25 
12.4 26 
22.0 26 
29.4 29 
30.0 27 

'IC 
11.0 25 
14.2 27 
12.5 26 
12.9 25 

9.9 26 
12.1 24 
12.5 26 

119 157 1880 411 391 1.09 1.09 
119 181 1873 411 308 1.09 1.09 
117 269 1918 414 361 1.09 1.09 
119 206 1917 414 416 1.09 1.09 
119 1% 1929 415 353 1.09 1.09 
118 211 1941 415 382 1.09 1.09 
118 242 1962 415 409 1.09 1.09 
117 295 1947 415 426 1.09 1.09 
114 210 1928 416 394 1.09 1.09 
113 222 1941 416 422 1.09 1.09 
113 228 1920 416 436 1.09 1.09 
116 186 1946 416 359 1.09 1.09 
116 175 1908 412 408 1.09 1.09 
115 195 1917 411 424 1.09 1.09 
109 300 1902 411 434 1.00 1.09 
105 255 1910 411 4% 1.09 1.09 
111 246 1917 410 392 1.00 1.09 
109 259 1926 409 371 1.09 1.09 
112 236 1910 410 429 1.09 1.09 
112 231 1921 410 344 1.00 1.09 
113 207 1930 410 373 1.09 1.09 
113 212 1930 409 380 1.09 1.09 
112 236 1899 410 401 1.09 1.09 
112 254 1915 410 403 1.09 1.09 
113 225 1925 410 408 1.09 1.09 
112 213 1920 409 392 1.09 1.09 
114 154 1931 410 379 1.09 1.09 
114 178 1922 410 374 1.09 1.09 
112 229 1920 409 397 1.09 1.09 
113 180 1905 409 361 1.09 1.09 
119 143 1980 415 412 1.09 1.09 
119 140 1952 414 388 1.09 1.09 
118 178 1948 414 398 1.00 1.09 
119 160 1962 415 410 1.09 1.09 
120 123 1958 414 346 1.09 1.09 
120 169 1958 415 398 1.09 1.09 
121 163 1990 415 382 1.09 1.09 
120 129 1972 415 406 1.09 1.09 
121 132 1973 414 389 1.09 1.09 
120 138 1978 414 374 1.09 1.09 
120 181 1971 415 351 1.09 1.09 
120 204 1990 415 360 1.09 1.09 
120 191 2002 415 387 1.09 1.09 

119 141 1943 409 381 1.09 1.09 
120 143 1941 409 351 1.09 1.09 
120 158 1953 410 359 1.09 1.09 
120 140 1962 411 379 1.09 1.09 
120 142 1952 412 393 1.09 1.00 
119 144 1965 412 398 1.09 1.09 
120 141 1965 413 382 1.09 1.09 

30.5 31.6 1117.1 617 199.0 8:44 1.15 0.99 0.03 
30.6 31.7 1118.3 616 200.0 8:45 1.15 1.02 0.03 
30.8 31.8 1129.0 620 201.0 8:49 1.15 1.23 0.02 
30.8 32.1 1130.3 618 202.0 8:52 1.15 1.18 0.02 
30.9 32.0 1131.8 620 203.1 8:55 1.15 1.23 0.02 
31.0 31.9 1132.9 616 204.0 8:58 1.15 1.17 0.02 
31.1 31.9 1133.9 618 205.0 9:Ol 1.15 1.30 0.04 
31.2 32.0 1134.8 616 206.0 9:04 1.15 1.23 0.04 
31.2 32.1 1136.6 615 207.0 9:07 1.15 1.06 0.02 
31.3 32.2 1136.7 618 208.0 9:09 1.15 1.00 0.02 
31.3 32.3 1137.2 618 209.0 9:ll 1.15 1.08 0.01 
31.3 32.3 1137.8 617 210.0 9:14 1.15 1.13 0.01 
31.3 32.4 1137.9 619 211.1 9:15 1.15 1.03 0.01 
31.4 32.3 1138.1 617 212.0 9:17 1.15 1.03 0.01 
31.4 32.3 1138.3 617 213.0 9:18 1.15 1.01 0.02 
31.4 32.3 1141.2 620 214.0 9:21 1.15 1.09 0.04 
31.6 32.4 1142.1 620 215.0 9:24 1.15 0.96 0.04 
31.6 32.5 1142.1 620 216.0 9:26 1.15 0.95 0.04 
31.6 32.5 1142.1 620 217.0 9:27 1.15 0.96 0.04 
31.6 32.6 1142.1 621 218.0 9:29 1.15 0.94 0.04 
31.7 32.7 1142.1 619 219.0 9:31 1.15 1.01 0.04 
31.7 32.6 1142.1 621 220.0 9:33 1.15 1.01 0.04 
31.7 32.6 1142.1 622 221.0 9:35 1.15 1.07 0.06 
31.7 32.7 1142.1 623 222.0 9:37 1.15 1.02 0.04 
31.7 32.7 1142.5 622 223.0 9:39 1.15 1.00 0.04 
31.7 32.7 1143.0 621 224.0 9:41 1.15 1.06 0.05 
31.8 32.8 1143.8 619 225.0 9:43 1.15 1.09 0.05 
31.8 32.8 1146.2 619 226.0 9:49 1.15 1.34 0.06 
31.9 32.9 1146.5 617 227.0 9:Sl 1.15 1.09 0.05 
31.9 32.8 1148.2 616 228.0 9:59 1.15 1.40 0.04 
32.0 33.0 1154.8 618 229.0 lo:03 1.15 1.24 0.04 
32.1 33.0 1158.9 616 230.0 1O:lO 1.15 1.12 0.03 
32.2 33.0 1161.8 617 231.0 lo:15 1.15 1.42 0.02 
32.2 33.0 1163.9 618 232.0 lo:18 1.15 1.33 0.01 
32.3 33.2 1170.8 619 233.0 lo:29 1.15 1.68 0.01 
32.4 33.4 1171.6 619 234.0 lo:35 1.15 1.64 0.01 
32.5 33.2 1172.6 617 235.0 lo:41 1.15 1.44 0.01 
32.5 33.2 1174.0 621 236.0 1O:CS 1.15 1.38 0.02 
32.5 33.1 1174.5 619 237.0 lo:51 1.15 1.44 0.02 
32.6 33.4 1174.9 620 238.1 lo:56 1.15 1.40 0.02 
32.6 33.5 1175.0 620 239.0 lo:59 1.15 1.25 0.01 
32.6 33.5 1175.2 621 240.0 11:Ol 1.15 1.20 0.01 
32.7 33.5 1175.5 621 241.1 11:03 1.15 1.17 0.01 

32.8 31.8 1177.0 621 242.0 11:09 1.15 1.41 0.01 
32.7 32.0 1177.9 621 243.0 11:13 1.15 1.38 0.01 
32.6 32.4 1178.8 620 244.0 11:18 1.15 1.39 0.02 
32.5 32.9 1179.3 621 245.0 11:22 1.15 1.38 0.02 
32.5 33.3 1181.1 621 246.0 11:28 1.15 1.45 0.03 
32.5 33.5 1183.1 618 247.0 11:33 1.15 1.38 0.07 
32.5 33.7 1183.5 620 248.1 11:38 1.15 1.39 0.05 



DrillByte Drilling Dots Printout COMPANY: BHP PETROLEUM UELL: LOCH ARD-1 

TIME DEPTH VERT. RDP WB RPM TRQ SPP FLW HUD UEIGHT MUD TEHP REINS PVT ---BIT--- ECD DXC GAS 
DEPTH IN WT IN OUT IN OUT DEPTH DIST HRS 

h:mn:sec m m m/hr klb w psi Qpn SQ 'ha c m  bbl m  hh:m sg X 

21:42:11 1191.0 1190.8 14.4 24 119 173 1969 413 392 1.09 1.09 32.6 33.9 1184.5 
21:45:20 1192.0 1191.8 19.0 25 119 177 1988 414 379 1.09 1.09 32.7 33.8 1185.2 

21:48:50 1193.0 1192.8 17.1 29 119 205 1993 41s 391 1.09 1.09 32.8 33.9 1186.1 

21:52:21 1194.0 1193.8 17.1 28 120 188 1981 415 388 1.09 l.w 32.8 33.9 1186.6 

21:55:55 1195.0 1194.8 16.9 28 119 182 1978 415 399 1.09 1.09 32.9 33.9 1187.1 

22:00:03 1196.0 1195.8 14.5 28 120 156 1975 416 423 1.09 1.09 32.9 33.9 1187.9 

22:05:07 1197.0 1196.8 11.8 28 122 174 2006 417 392 1.09 1.09 33.0 33.9 1188.9 

22:lO:OS 1198.0 1197.8 12.5 27 121 146 1983 417 397 1.09 1.09 33.0 33.8 1189.8 
22:14:57 1199.0 1198.8 12.3 28 118 152 197S 417 405 1.09 1.09 33.1 33.9 1190.8 

22:18:D6 1200.0 1199.8 19.0 28 118 142 1982 418 387 1.09 1.09 33.1 34.0 1191.8 
22:37:51 1201.0 1200.8 10.6 26 121 159 1942 410 362 1.09 1.09 33.2 33.8 1195.9 
22:42:29 1202.0 1201.8 12.9 27 122 140 1956 407 366 1.09 1.09 33.2 33.7 1196.8 
22:49:25 1203.0 1202.8 8.7 27 117 134 1918 408 407 1.09 1.09 33.2 33.8 1198.1 
22:54:02 1204.0 1203.8 13.0 29 118 156 1961 408 369 1.09 1.09 33.2 34.0 1199.3 

2:56:55 1205.0 1204.8 20.8 32 118 183 1956 408 371 1.09 1.09 33.2 34.1 1200.0 
23:01:22 1206.1 1205.8 13.5 32 117 166 1951 408 417 1.09 1.09 33.3 34.1 1200.2 
23:07:W 1207.0 1206.8 10.4 32 118 142 1924 408 3% 1.09 1.09 33.3 34.3 1200.2 
23:12:18 1208.0 1207.8 11.7 32 118 172 1934 409 385 1.09 1.09 33.3 34.4 1200.5 
23:16:16 1209.0 1208.8 15.5 31 118 189 1953 409 344 1.09 1.09 33.4 34.4 1201.4 
23:20:02 1210.0 1209.8 15.9 30 118 177 1968 409 377 1.00 1.09 33.4 34.3 1202.0 
23:23:11 1211.0 1210.8 19.0 29 118 157 1948 410 387 1.09 1.09 33.5 34.3 1202.5 
23:26:25 1212.0 1211.8 18.6 30 118 166 1944 409 405 1.09 1.09 33.5 34.4 1202.9 
23:30:02 1213.0 1212.8 17.4 30 117 199 1950 410 366 1.09 1.09 33.5 34.3 1203.6 
23:32:45 1214.1 1213.8 22.2 30 117 215 1955 410 381 1.09 1.09 33.6 34.4 1204.3 
23:36:11 1215.0 1214.8 17.4 31 118 185 1961 409 380 1.09 1.00 33.6 34.4 1205.3 
23:40:17 1216.0 1215.8 14.6 30 118 210 1958 409 388 1.09 1.09 33.7 34.5 1206.1 
23:44:10 1217.0 1216.8 16.1 30 118 181 1960 408 363 1.09 1.00 33.6 34.4 1206.7 
23:47:57 1218.0 1217.8 15.8 29 118 162 1963 408 425 1.09 1.09 33.7 34.4 1207.6 
23:50:36 1219.0 1218.8 22.6 32 118 196 1963 407 362 1.09 1.09 33.7 34.2 1207.9 
23:52:43 1220.0 1219.8 28.3 32 117 210 1961 407 383 1.09 1.09 33.7 34.2 1208.5 
23:SS:Ol 1221.0 1220.8 26.5 31 118 202 1948 408 426 1.09 1.09 33.6 34.3 1209.1 
23:57:30 1222.0 1221.8 24.0 30 118 191 1965 408 385 1.09 1.09 33.6 34.4 1209.7 
23:59:30 1223.0 1222.8 29.9 32 118 194 1965 408 378 1.09 1.09 33.6 34.5 1210.2 
00:01:47 1224.0 1223.8 28.2 31 118 196 1948 408 426 1.09 1.09 33.6 34.6 1211.0 
00:03:16 1225.0 1224.8 39.8 30 118 184 1952 408 427 1.09 1.09 33.6 34.6 1211.7 
70:05:24 1226.0 1225.8 28.5 31 118 208 1952 408 414 1.09 1.09 33.6 34.6 1212.3 
JO:O6:55 1227.0 1226.8 39.3 30 117 219 1960 407 435 1.09 1.09 33.6 34.6 1212.7 
00:08:25 1228.0 1227.8 41.1 30 118 183 1938 408 416 1.09 1.09 33.6 34.6 1212.9 
00:11:04 1229.0 1228.6 22.6 32 118 176 1940 408 430 1.09 1.09 33.6 34.7 1213.6 
00:22:27 1230.0 1229.8 41.4 32 119 161 1896 406 400 1.09 1.09 33.7 32.7 1216.0 
00:24:27 1231.0 1230.8 30.1 34 120 181 1919 406 430 1.09 1.09 33.7 33.5 1216.4 
W:25:57 1232.0 1231.8 39.8 32 120 165 1893 406 402 1.09 1.09 33.8 34.1 1216.8 
00:27:18 1233.1 1232.8 46.2 30 120 166 1918 407 434 1.09 1.09 33.8 34.2 1217.2 
00:29:13 1234.0 1233.8 31.1 32 120 168 1919 407 433 1.09 1.09 33.8 34.2 1217.6 
00:34:51 1235.1 1234.8 11.4 34 120 145 1892 407 438 1.09 1.09 33.8 34.4 1219.7 
00:36:47 1236.0 1235.8 30.8 33 120 162 1883 406 402 1.09 1.09 33.8 34.5 1220.5 
00:38:20 1237.1 1236.8 44.6 31 120 162 1893 406 435 1.09 1.09 33.8 34.5 1221.1 

00:39:38 1238.0 1237.8 46.0 30 120 163 1903 407 431 1.09 1.09 33.8 34.5 1221.7 
00:41:12 1239.0 1238.8 38.2 30 120 169 1894 407 452 1.09 1.09 33.8 34.5 1222.3 
00:42:34 1240.0 1239.8 43.6 32 120 163 1909 406 406 1.09 1.09 33.8 34.5 1222.9 
00:44:w 1241.0 1240.8 37.9 33 120 172 1886 407 401 1.09 1.09 33.8 34.S 1223.6 

618 249.0 11:43 1.15 1.33 0.03 -. 
617 250.0 11:46 1.15 1.28 0.02 
619 251.0 11:49 1.15 1.35 0.01 
620 252.0 11:53 1.15 1.34 0.01 
617 253.0 11:56 1.15 1.35 0.01 
619 254.0 12:00 1.15 1.39 0.01 
618 255.0 12:OS 1.15 1.46 0.01 
618 256.0 12:lO 1.15 1.42 0.01 
620 257.0 12:lS 1.15 1.44 0.03 
618 258.0 12:18 1.15 1.32 0.03 
621 259.0 12:24 1.15 1.38 0.02 
622 260.0 12:29 1.15 1.36 0.02 
626 261.0 12:M 1.15 1.50 0.02 
625 262.0 12:4D 1.15 1.44 0.02 
626 263.0 12:43 1.15 1.35 0.02 
624 264.1 12:48 1.15 1.46 0.02 
626 265.0 12:53 1.15 1.55 0.02 
624 266.0 It:59 1.15 1.50 0.04 
626 267.0 13:03 1.15 1.41 0.04 
626 268.0 13:06 1.15 1.39 0.02 
628 269.0 13:09 1.12 1.37 0.02 
628 270.0 13:13 1.12 1.39 0.01 
628 271.0 13:16 1.12 1.40 0.01 
628 272.1 13:19 1.12 1.33 0.01 
630 273.0 13:22 1.12 1.42 0.01 
630 274.0 13:27 1.12 1.46 0.01 
629 275.0 13:30 1.12 1.42 0.01 
630 276.0 13:34 1.12 1.42 0.01 
630 277.0 13:37 1.12 1.35 0.01 
629 278.0 13:39 1.12 1.28 0.01 
630 279.0 13:41 1.12 1.29 0.01 
633 280.0 13:44 1.12 1.31 0.01 
630 281.0 13:46 1.12 1.27 0.01 
630 282.0 13:48 1.12 1.27 0.02 
632 283.0 13:SO 1.12 1.21 0.02 
630 284.0 13:52 1.12 1.27 0.02 
631 285.0 13:53 1.12 1.16 0.02 
629 286.0 13:55 1.12 1.16 0.02 
630 287.0 13:57 1.12 1.36 0.02 
620 288.0 13:59 1.12 1.18 0.00 

619 289.0 14:Ol 1.12 1.29 0.00 
618 290.0 14:02 1.12 1.19 0.01 
617 291.1 14:04 1.12 1.13 0.02 
617 292.0 14:06 1.12 1.26 0.02 
615 293.1 14:ll 1.12 1.58 0.02 
616 294.0 14:13 1.12 1.28 0.02 
616 295.1 14:lS 1.12 1.14 0.02 

618 296.0 14:16 1.12 1.13 0.02 
617 297.0 14:18 1.12 1.19 0.02 

614 298.0 14:19 1.12 1.17 0.02 
616 2W.0 14:21 1.12 1.21 0.02 



DrillByte Drilling Drtn Printout COMPANY: BHP PETROLEUn NELL : LOCH ARD-1 

TIUE DEPTH VERT. RDP WB RPM TRQ SPP FLDU HUD UEIGHT M W  TEHP RETNS PVT ---BIT--- ECD DXC GAS 

DEPTH IN WT IN OUT IN OUT DEPTH DIST NRS 

h:m:sec m  A n/hr klb cwrp psi gpn $9 &I c II bbl m  hh:mn sg X 

W:46: 16 1242.0 1241.8 28.3 32 120 155 1909 
w:47:33 1243.0 1242.8 46.8 31 120 149 1887 

w:49:14 1244.0 1243.8 38.9 33 120 159 1904 
w:51:04 1245.0 1244.7 32.7 33 120 169 18% 

DO:52:41 1246.0 1245.8 39.3 31 120 165 1915 
00:54:41 1247.0 1246.8 29.9 32 120 198 1936 

W:56:31 1248.0 1247.7 32.7 32 120 180 1940 
W:58:48 1249.0 1248.8 28.2 33 120 199 1962 
01:01:02 1250.0 1249.7 26.8 33 120 178 1958 

01:02:37 1251.0 1250.7 37.9 34 120 209 1941 
01:04:33 1252.0 1251.7 31.0 33 120 198 1938 
01:06:32 1253.0 1252.7 30.3 32 120 197 1921 
01:08:08 1254.1 1253.8 43.5 33 120 185 1924 
01:09:51 1255.0 1254.8 34.8 32 120 171 1906 
Dl:ll:tl 1256.0 125S.7 39.8 30 120 168 1918 
01:12:49 1257.0 1256.8 42.9 29 120 157 1921 
01:14:29 1258.0 1257.7 35.8 29 120 162 1930 
01:27:21 1259.1 1258.8 27.9 31 118 159 1907 
01:28:39 126O.D 1259.7 45.7 34 118 160 1945 
01:31:23 1261.0 1260.8 22.1 32 118 171 1936 
01:33:36 1262.0 1261.7 27.0 32 119 181 1925 
01:35:26 1263.0 1262.7 33.2 33 119 180 1917 
01:37:23 1264.0 1263.8 30.8 33 119 170 1904 
01:38:47 1265.0 1264.7 42.7 33 119 172 1905 
01:40:39 1266.0 1265.7 34.7 34 119 161 1920 
01:43:13 1267.0 1266.7 23.4 34 119 158 1917 
01:44:44 1268.0 1267.7 39.3 32 120 171 1931 
01:46:26 1269.1 1268.8 35.9 33 120 181 1912 

01:48:03 1270.0 1269.7 36.8 33 120 172 1951 
01:49:57 1271.0 1270.8 31.9 32 120 160 1922 

01:Sl:M 1272.0 1271.7 36.1 32 120 159 1936 

01:53:18 12TJ.o 1272.7 35.3 33 120 169 1928 
Ol:S4:58 1274.0 1273.7 36.0 33 120 157 1930 
01:57:27 1275.0 1274.7 ,24.4 32 120 147 1925 
01:59:28 1276.0 1275.7 29.7 32 120 172 1925 
02:01:47 1277.0 1276.7 25.9 34 120 160 1930 
02:04:35 1278.0 1277.7 22.5 32 120 159 1917 
02:06:42 1279.0 1278.7 28.2 31 120 157 1915 
02:08:28 1280.0 1279.7 34.0 32 120 156 1932 
02:10:09 1281.0 1280.7 35.6 31 120 153 1922 
02:12:17 1282.0 1281.7 28.1 32 120 148 1933 
02:14:06 1283.0 1282.7 34.0 30 120 155 1913 
02:15:30 1284.0 1283.7 42.6 32 120 167 1937 
02:17:15 1285.0 1284.7 34.3 32 120 174 1942 
02:18:45 1286.0 1285.7 40.0 31 120 156 1934 
02:20:20 1287.0 1286.7 38.1 32 120 179 1926 
02:32:52 1288.1 1287.8 17.5 31 117 154 1946 
02:34:28 1289.0 1288.7 37.3 31 120 181 1942 
02:36:02 1290.0 1289.7 38.2 31 120 173 1949 
02:37:47 1291.1 1290.8 37.3 30 120 163 1944 
02:39:25 1292.1 1291.8 36.6 30 120 164 1938 

407 
407 
407 
407 
407 
407 
407 
407 
407 
407 
406 
406 
406 
406 
406 
405 
405 
406 
407 
406 
405 
404 
405 
405 
405 
405 
405 
405 
406 
406 

406 
406 
406 
407 
406 
407 
407 
406 
406 
406 
406 
406 
405 
405 

442 1.09 1.09 33.8 34.4 
430 1.09 1.09 33.8 34.4 
434 1.09 1.09 33.8 34.5 
uo 1.09 1.09 33.8 34.6 
427 1.00 1.09 33.8 34.6 
441 1.09 1.09 33.8 34.6 
463 1.09 1.09 33.9 34.6 
445 1.09 1.09 33.9 34.5 
447 1.09 1.09 33.9 34.5 
431 1.09 1.09 33.9 34.6 
452 1.09 1.09 33.9 34.6 
447 1.09 1.09 33.9 34.6 
416 1.09 1.09 33.9 34.6 
441 1.09 1.09 34.0 34.6 
461 1.09 1.09 34.0 34.6 
430 1.09 1.09 34.0 34.6 
423 1.09 1.09 34.0 34.6 
45s 1.09 1.09 34.0 34.7 
428 1.09 1.09 34.0 34.7 
419 1.09 1.09 33.9 34.7 
411 1.09 1.09 33.9 34.6 
399 1.09 1.09 33.9 34.6 
413 1.09 1.09 33.9 34.6 
432 1.09 1.09 33.9 34.7 
420 1.09 1.09 34.0 34.7 
413 1.09 1.09 33.9 34.7 
412 1.09 1.09 33.9 34.8 
450 1.00 1.09 33.9 34.8 
395 1.09 1.09 33.9 34.8 
416 1.09 1.09 33.9 34.9 
378 1.09 1.09 33.9 35.0 
386 1.09 1.00 33.9 35.1 
431 1.09 1.09 33.9 35.3 
418 1.09 1.09 33.9 35.3 
458 1.09 1.09 34.0 35.3 
412 1.09 1.09 34.0 35.3 
436 1.09 1.09 34.0 35.2 
431 1.09 1.09 34.0 35.2 
442 1.09 1.09 34.0 35.1 
385 1.09 1.09 34.1 35.1 
397 1.09 1.09 34.1 35.1 
411 1.09 1.09 34.1 35.2 
394 1.09 1.09 34.1 35.3 
401 1.09 1.09 34.1 35.3 
416 1.09 1.09 34.1 35.3 
Ul 1.09 1.09 34.1 35.3 
374 1.09 1.09 34.2 34.6 
371 1.09 1.09 34.2 33.3 
392 1.09 1.09 34.2 34.3 
391 1.09 1.09 34.2 34.7 
402 1.09 1.09 34.2 35.0 

1224.8 616 300.0 14:23 
1225.4 615 301.0 14:24 
1226.4 614 302.0 14:26 
1227.5 614 303.0 14:27 
1228.3 616 304.0 14:29 
1228.9 614 305.0 14:31 
1229.1 615 306.0 14:33 
1229.1 613 307.0 14:35 
1229.1 614 308.0 14:37 
1229.3 615 309.0 14:39 
1230.0 615 310.0 14:41 
1231.1 615 311.0 14:43 
1232.1 614 312.1 14:44 
1233.2 615 313.0 14:46 
1233.9 614 314.0 14:48 
1234.2 616 315.0 14:49 
1234.6 615 316.0 14:Sl 
1240.9 618 317.1 14:53 
1240.6 618 318.0 14:54 
1242.0 619 319.0 14:57 
1243.5 622 320.0 14:59 
1244.4 622 321.0 15:Ol 
1245.5 622 322.0 15:03 
1246.3 622 323.0 15:OS 
1247.2 626 324.0 lS:D6 
1248.5 627 325.0 15:D9 
1249.1 628 326.0 1S:ll 
1249.8 628 327.1 15:12 
1250.7 627 328.0 15:14 
1251.7 628 329.0 15:16 
1252.6 629 330.0 15:17 
1253.4 631 331.0 15:19 
1254.4 631 332.0 15:21 
1256.0 633 333.0 15:23 
1257.2 635 334.0 15:25 
1258.3 636 335.0 15:28 
1258.4 637 336.0 lS:30 
1258.4 638 337.0 15:33 
1258.4 642 338.0 15:34 
1258.5 641 339.0 15:36 
1259.3 645 340.0 lS:38 
1260.3 644 341.0 15:40 
1260.8 645 342.0 15:Cl 
1261.5 646 343.0 15:43 
1262.2 648 344.0 15:45 
1263.0 646 345.0 15:46 
1268.4 632 346.1 1S:SO 
1269.3 630 347.0 15:Sl 
1270.2 630 348.0 15:53 
1271.2 631 349.1 15:55 
1272.1 632 350.1 15:56 

1.12 1.29 0.02 
1.12 1.13 0.02 
1.12 1.17 0.02 
1.12 1.27 0.02 
1.12 1.18 0.01 
1.12 1.27 0.01 
1.12 1.25 0.02 
1.12 1.30 0.02 
1.12 1.32 0.02 
1.12 1.22 0.02 
1.12 1.27 0.01 
1.12 1.26 0.01 
1.12 1.18 0.01 
1.12 1.22 0.02 
1.12 1.17 0.02 
1.12 1.13 0.02 
1.12 1.19 0.02 
1.12 1.28 0.01 
1.12 1.16 0.01 
1.12 1.35 0.02 
1.12 1.30 0.02 
1.12 1.2s 0.02 
1.12 1.28 0.02 
1.12 1.18 0.02 
1.12 1.25 0.02 
1.12 1.36 0.02 
1.12 1.18 0.02 
1.12 1.23 0.03 

1.12 1.22 0.04 
1.12 1.25 0.04 
1.12 1.22 0.04 
1.12 1.24 0.03 
1.12 1.22 0.03 
1.12 1.33 0.03 
1.12 1.28 0.03 
1.12 1.34 0.03 
1.12 1.36 0.03 
1.12 1.28 0.03 
1.12 1.23 0.03 
1.12 1.21 0.03 
1.12 1.29 0.03 
1.12 1.21 0.03 
1.12 1.16 0.03 
1.12 1.23 0.02 
1.12 1.18 0.02 
1.12 1.20 0.02 
1.12 1.40 0.00 

1.12 1.20 0.01 
1.12 1.19 0.02 
1.12 1.18 0.02 

1.12 1.18 0.02 



DrillByte Drilling Data Printout CaPANY: BHP PETROLELM UELL: LOCH ARD-1 

TIME DEPTH VERT. RDP WB RPM TRQ SPP FLDU MJD MIGHT 
DEPTH IN OUT IN OUT 

h:nnr:sec m m  m/hr klb m  psi Qpn 09 

HUD TEHP RETNS PVT ---BIT--- ECD DXC GAS 
IN OUT DEPTH DIST HRS 

mJ c m  bbl In hh:nn sg X 

02:41:54 1293.0 1292.7 24.0 31 120 167 1929 407 408 1.09 1.09 34.2 35.0 1273.5 634 351.0 15:59 1.12 1.33 0.02 

02:44:24 1294.0 1293.7 24.0 32 121 161 1946 408 411 1.09 1.09 34.2 35.0 1274.7 635 352.0 16:Ol 1.12 1.33 0.02 

02:46:43 1295.0 1294.7 28.8 31 120 164 1935 407 432 1.09 1.09 34.2 35.1 1276.5 636 353.0 16:03 1.12 1.26 0.02 

02:48:45 1296.0 1295.7 29.4 29 121 147 1939 408 441 1.09 1.09 34.2 35.1 1277.3 640 354.0 16:OS 1.12 1.24 0.02 

02:51:42 1297.1 1296.8 20.7 29 120 156 1941 408 394 1.09 1.09 34.2 35.0 1277.7 643 355.1 16:08 1.12 1.34 0.02 

02:53:33 1298.0 1297.7 32.2 30 120 164 1938 408 426 1.09 1.09 34.1 35.0 1278.3 643 356.0 16:lO 1.12 1.22 0.02 

02:56:06 1299.0 1298.7 24.9 30 120 160 1939 408 423 1.09 1.09 34.2 35.0 1279.7 642 357.0 16:13 1.12 1.30 0.03 

02:58:47 1300.0 1299.7 22.3 30 120 156 1940 408 403 1.09 1.09 34.2 35.0 1281.2 643 358.0 16:16 1.12 1.33 0.03 

03:01:02 1301.0 1300.7 28.1 33 120 168 1951 408 397 1.09 1.09 34.1 35.1 1282.2 645 359.0 16:lB 1.12 1.31 0.02 

03:04:15 1302.0 1301.7 18.7 34 120 164 1944 408 402 1.09 1.09 34.1 35.2 1284.2 650 360.0 16:21 1.13 1.43 0.02 
03:06:34 1303.1 1302.8 28.2 32 120 178 1936 408 414 1.09 1.09 34.1 35.2 1285.6 651 361.1 16:23 1.13 1.29 0.02 

03:07:58 1304.0 1303.7 42.5 31 120 174 1958 407 429 1.09 1.09 34.2 35.1 1286.5 653 362.0 16:25 1.13 1.16 0.02 

03:09:39 1305.0 1304.7 35.6 32 120 170 1951 407 410 1.09 1.09 34.2 35.1 1287.3 652 363.0 16:26 1.13 1.22 0.02 

03:13:03 1306.0 1305.7 17.6 31 121 157 1945 407 394 1.09 1.00 34.2 35.1 1287.8 654 364.0 16:30 1.13 1.41 0.02 

,3:14:34 1307.0 1306.7 39.6 31 120 170 1937 406 414 1.09 1.00 34.2 35.1 1287.8 656 365.0 16:31 1.13 1.17 0.02 
* 03:16:14 1308.0 1307.7 36.9 31 120 180 1957 406 399 1.09 1.00 34.2 35.1 1287.8 654 366.0 16:33 1.13 1.16 0.02 

03:20:08 1309.0 1308.7 15.4 32 120 175 1946 406 399 1.09 1.09 34.2 35.1 1288.2 655 367.0 16:37 1.13 1.47 0.02 
03:21:32 1310.0 1309.7 43.6 29 120 170 1937 406 409 1.09 1.09 34.2 35.1 1289.0 656 368.0 16:38 1.13 1.12 0.01 
03:23:03 1311.0 1310.7 39.6 29 120 169 1955 405 409 1.09 1.09 34.2 35.1 1289.9 657 369.0 16:40 1.13 1.15 0.01 
03:24:46 1312.0 1311.7 34.8 34 120 172 1940 405 392 1.09 1.09 34.2 35.1 1291.0 659 370.0 16:41 1.13 1.25 0.01 
03:26:57 1313.0 1312.7 27.5 32 120 171 1939 404 394 1.09 1.09 34.2 35.2 1292.1 659 371.0 16:44 1.13 1.29 0.01 
03:29:05 1314.0 1313.7 31.0 32 120 169 1928 403 424 1.09 1.09 34.2 35.2 1292.9 663 372.0 16:46 1.13 1.26 0.01 
03:31:59 1315.0 1314.7 20.6 33 120 17!i 1934 403 368 1.09 1.09 34.2 35.2 1293.9 662 373.0 16:49 1.13 1.40 0.02 
03:34:05 1316.0 1315.7 28.6 32 120 169 1936 403 414 1.09 1.09 34.3 35.2 1294.9 665 374.0 16:Sl 1.13 1.28 0.02 
03:54:55 1317.1 1316.8 15.1 31 120 155 1920 405 404 1.09 1.09 34.2 35.1 1300.4 639 375.1 16:55 1.13 1.46 0.01 
03:57:36 1318.0 1317.7 22.3 32 119 151 1892 409 385 1.09 1.09 34.0 34.7 1301.4 638 376.0 16:57 1.13 1.35 0.01 

04:01:05 1319.1 1318.8 19.8 33 119 169 1898 409 410 1.09 1.09 33.9 34.5 1302.5 640 377.1 17:Ol 1.13 1.39 0.01 
D4:02:56 1320.0 1319.7 32.3 31 119 161 1903 409 412 1.09 1.09 33.9 34.5 1303.6 641 378.0 17:03 1.13 1.23 0.01 
D4:06:47 1321.0 1320.7 15.6 32 119 156 1896 409 383 1.09 1.09 33.9 34.6 1305.4 646 379.0 17:07 1.13 1.47 0.02 
04:08:36 1322.0 1321.7 33.0 31 119 174 1906 409 373 1.09 1.09 33.8 34.7 1306.0 644 380.0 17:08 1.13 1.22 0.02 
04:10:49 1323.0 1322.7 27.5 31 119 178 1895 409 436 1.09 1.09 33.8 34.7 1307.3 644 381.0 17:ll 1.13 1.28 0.01 

04:12:24 1324.0 1323.7 37.7 30 119 178 1915 409 433 1.09 1.09 33.8 34.8 1308.1 645 382.0 17:12 1.13 1.18 0.01 
04:14:34 1325.0 1324.7 27.9 30 119 180 1910 409 436 1.09 1.09 33.8 34.8 1308.4 646 383.0 17:lC 1.13 1.26 0.01 

04:lS:Sl 1326.0 1325.7 46.5 30 119 193 1936 409 448 1.09 1.09 33.8 34.9 1308.9 648 384.0 17:16 1.13 1.11 0.01 
04:17:11 1327.0 1326.7 45.0 30 119 205 1974 409 395 1.09 1.09 33.8 34.9 1310.5 648 385.0 17:17 1.13 1.12 0.01 
34:18:42 1328.0 1327.7 39.8 30 119 189 2000 406 386 1.09 1.09 33.8 35.0 1311.8 648 386.0 17:19 1.13 1.16 0.01 
04:20:52 1329.0 1328.7 27.6 31 119 199 2016 406 437 1.09 1.09 33.8 35.0 1312.8 648 387.0 17:21 1.13 1.28 0.01 
D4:23:21 1330.0 1329.7 24.2 31 119 171 2027 406 397 1.09 1.09 33.8 35.0 1313.1 651 388.0 17:23 1.13 1.32 0.01 
04:26:37 1331.0 1330.7 18.4 32 120 186 1939 406 391 1.09 1.09 33.8 34.9 1314.5 648 389.0 17:26 1.13 1.41 0.01 
04:29:12 1332.1 1331.8 25.4 32 120 192 1917 406 383 1.09 1.09 33.8 34.9 1315.5 649 390.1 17:29 1.13 1.31 0.01 
04:31:58 1333.0 1332.7 21.6 31 121 166 1903 406 395 1.09 1.09 33.8 34.9 1316.6 651 391.0 17:32 1.13 1.36 0.01 
D4:34:48 1334.0 1333.7 21.2 32 121 170 1898 406 406 1.09 1.09 33.8 34.9 1316.8 654 392.0 17:35 1.13 1.37 0.01 
04:37:21 1335.0 1334.7 23.5 32 121 176 1884 407 424 1.09 1.09 33.7 34.9 1316.8 657 393.0 17:37 1.13 1.33 0.01 
04:40:00 1336.0 1335.7 22.9 31 121 169 1895 407 413 1.09 1.09 33.7 34.8 1316.8 658 394.0 17:co 1.13 1.33 0.01 
04:43:09 1337.0 1336.7 19.0 30 121 162 1886 407 404 1.09 1.09 33.6 34.8 1316.8 661 395.0 17:43 1.13 1.37 0.01 
04:45:33 1338.0 1337.7 25.1 31 121 177 1904 408 393 1.09 1.09 33.6 34.7 1317.5 663 396.0 17:45 1.13 1.31 0.01 
04:48:30 1339.0 1338.7 20.3 31 121 159 1906 408 425 1.09 1.09 33.6 34.7 1318.2 665 397.0 17:48 1.13 1.37 0.01 

04:52:49 1340.0 1339.7 14.5 31 121 159 1898 408 403 1.09 1.09 33.5 34.8 1319.7 668 398.0 17:53 1.13 1.47 0.01 
04:56:20 1341.0 1340.7 17.0 31 121 165 1899 407 393 1.09 1.09 33.5 34.9 1320.8 675 399.0 17:56 1.13 1.42 0.01 



DrillByte Drilling Data Printwt COMPANY: BHP PETROLEUn UELL: LOCH ARD-1 

TIME DEPTH VERT. RDP UDB RPM TRQ SPP FLW MJD UEIGHT 
DEPTH IN OUT IN OUT 

h:nm:sec m  m m/hr klb * psi gpn SQ 

M W  TEMP RETNS PVT ---BIT--- ECD DXC GAS 
IN OUT DEPTH DIST HRS 

h!J c m  bbl m  hh:an sg X 

04:59:33 1342.0 1341.7 18.9 31 121 167 1909 407 425 1.09 1.09 33.4 35.0 1322.3 683 400.0 17:59 1.13 1.39 0.01 
05:02:19 1343.0 1342.7 21.6 32 121 173 1902 407 445 1.09 1.09 33.2 35.0 1323.6 691 401.0 18:02 1.13 1.36 0.01 

os:D4:41 1344.0 1343.7 25.4 32 121 175 1915 407 421 1.09 1.09 33.1 34.9 1324.7 696 402.0 18:OS 1.13 1.31 0.01 

05:07:21 1345.0 1344.7 24.0 28 121 17s 1920 407 435 1.09 1.09 32.9 34.9 1326.6 705 403.0 18:07 1.13 1.28 0.01 
05:26:40 1346.0 1345.7 19.1 28 119 174 1899 405 415 1.09 1.09 32.7 34.9 1332.2 754 404.0 18:lO 1.13 1.34 0.01 
05:29:22 1347.0 1346.7 23.5 29 118 176 1900 403 423 1.09 1.09 32.4 34.8 1333.1 755 405.0 18:13 1.13 1.29 0.01 
05:33:44 1348.0 1347.7 13.7 30 118 148 1881 404 396 1.09 1.00 32.5 34.6 1334.8 757 406.0 18:17 1.13 1.46 0.01 
05:39:10 1349.0 1348.7 11.0 30 118 157 1879 CD4 434 1.09 1.09 32.6 34.5 1336.5 759 407.0 18:23 1.13 1.53 0.01 
05:44:24 1350.0 1349.7 11.5 30 118 147 1876 404 408 1.09 1.09 32.8 34.6 1338.3 758 408.0 18:2B 1.13 1.51 0.01 
05:49:41 1351.0 1350.7 11.4 31 118 152 1872 404 394 1.09 1.09 33.0 34.7 1339.8 759 409.0 18:33 1.13 1.53 0.01 
05:52:00 1352.0 1351.7 25.9 29 118 196 1923 406 378 1.09 1.09 33.1 34.9 1340.3 759 410.0 18:36 1.13 1.27 0.01 
05:54:15 1353.0 1352.7 26.7 29 118 179 1888 404 380 1.09 1.09 33.2 35.0 1341.5 759 411.0 18:38 1.13 1.25 0.01 
05:56:11 1354.0 1353.7 31.6 29 118 177 1922 404 360 1.09 1.09 33.2 35.0 1342.1 76D 412.0 18:CO 1.13 1.20 0.01 
OS:S8:16 1355.0 1354.7 28.8 29 118 193 1923 404 387 1.09 1.09 33.3 34.9 1342.7 757 413.0 18:42 1.13 1.24 0.01 
D6:00:38 1356.0 1355.7 25.3 32 118 209 1955 404 368 1.09 1.09 33.3 34.9 1342.9 756 414.0 18:44 1.13 1.31 0.01 
06:03:21 1357.0 1356.7 22.1 31 118 194 1940 404 348 1.09 1.09 33.4 34.8 1344.0 757 415.0 18:47 1.13 1.33 0.01 
06:06:16 1358.0 1357.7 20.9 30 118 198 1919 403 341 1.09 1.09 33.5 34.8 1345.0 757 416.0 18:SO 1.13 1.34 0.01 
06:07:49 1359.0 1358.7 38.7 31 120 209 1928 404 402 1.09 1.09 33.5 34.9 1345.4 757 417.0 18:52 1.13 1.17 0.01 
06:w:so 1360.0 1359.7 29.8 30 120 200 1924 406 370 1.09 1.09 33.5 34.9 1345.5 758 418.0 18:54 1.13 1.25 0.01 
06:14:02 1361.0 136D.7 14.3 32 120 176 1949 404 362 1.09 1.09 33.6 34.9 1345.5 757 419.0 18:58 1.13 1.49 0.01 
06:19:29 1362.0 1361.7 11.0 32 120 166 2022 405 368 1.09 1.09 33.7 34.8 1345.8 758 420.0 19:03 1.13 1.56 0.01 
06:25:18 1363.0 1362.7 11.4 32 120 171 1986 406 382 1.09 1.09 33.8 34.7 1347.6 757 421.0 19:09 1.13 1.55 0.01 
D6:30:37 1364.0 1363.7 11.3 31 120 171 2007 406 350 1.09 1.09 33.8 34.7 1348.5 756 422.0 19:lC 1.13 1.54 0.01 
06:36:17 1365.0 1364.7 10.6 31 120 170 2056 406 359 1.09 1.09 33.9 34.7 1349.6 754 423.0 19:20 1.13 1.56 0.01 
06:44:49 1366.0 1365.7 9.4 27 120 164 2031 406 369 1.09 1.09 34.0 34.8 1351.5 753 424.0 19:26 1.13 1.53 0.01 
06:48:33 1367.0 1366.7 17.7 32 121 193 1974 406 378 1.09 1.09 34.0 34.9 1353.1 753 425.0 19:30 1.13 1.42 0.01 
06:52:15 1368.0 1367.7 16.2 31 121 184 1972 405 392 1.09 1.09 34.1 35.0 1354.9 752 426.0 19:34 1.13 1.43 0.01 
06:55:55 1369.0 1368.7 17.4 30 121 190 1963 405 394 1.09 1.09 34.1 35.1 1356.4 752 427.0 19:37 1.13 1.41 0.01 
06:59:24 1370.0 1369.7 17.1 31 121 193 1996 405 392 1.09 1.09 34.1 35.1 1357.5 755 428.0 19:41 1.13 1.42 0.01 
07:03:04 1371.0 1370.7 16.4 31 121 190 1940 405 373 1.09 1.09 34.2 35.1 1359.4 753 429.0 19:45 1.13 1.43 0.01 
07:05:41 1372.1 1371.8 24.6 31 121 199 1995 405 360 1.09 1.09 34.2 35.1 1360.3 756 430.1 19:47 1.13 1.32 0.01 
07:09:10 1373.0 1372.7 17.2 31 121 189 1979 405 344 1.09 1.09 34.2 35.1 1361.1 T52 431.0 19:51 1.13 1.41 0.01 
07:12:28 1374.0 1373.7 18.4 29 121 198 1986 405 385 1.09 1.09 34.3 35.1 1361.7 754 432.0 19:54 1.13 1.37 0.01 
07:31:20 1375.0 1374.7 14.3 29 119 199 1971 406 362 1.09 1.09 34.3 35.1 1364.0 7S2 433.0 19:58 1.13 1.42 0.01 
07:33:34 1376.0 1375.7 27.0 28 118 226 1989 407 373 1.09 1.09 34.4 35.1 1364.4 750 434.0 20:00 1.13 1.24 0.01 
07:35:45 1377.0 1376.7 27.4 28 117 213 2013 407 359 1.09 1.09 34.4 35.0 1365.2 748 435.0 20:03 1.13 1.22 0.01 
07:38:37 1378.0 1377.7 21.0 28 121 205 1988 406 374 1.00 1.09 34.4 34.8 1365.4 741 436.0 20:06 1.13 1.31 0.01 
07:41:23 1379.0 1378.7 21.7 28 120 186 1960 405 387 1.09 1.09 34.4 34.8 1365.4 738 437.0 20:08 1.13 1.31 0.01 
07:44:44 1380.0 1379.7 17.9 29 120 183 1948 404 390 1.09 1.09 34.4 34.8 1365.8 737 438.0 20:12 1.13 1.37 0.01 
07:48:52 1381.0 1380.7 14.5 28 120 184 1943 405 403 1.09 1.09 34.4 35.0 1366.8 736 439.0 20:16 1.13 1.42 0.01 
07:53:03 1382.0 1381.7 14.3 28 120 169 1934 405 396 1.09 1.09 34.4 35.1 1368.0 736 440.0 20:20 1.13 1.42 0.01 
07:57:12 1383.0 1382.7 14.5 29 120 148 1930 405 400 1.09 1.09 34.4 35.2 1369.1 735 441.0 20:24 1.13 1.43 0.01 
08:01:21 1384.0 1383.7 14.5 29 120 166 1918 406 378 1.09 1.09 34.4 35.3 1370.2 738 442.0 20:28 1.13 1.43 0.01 
o&05:29 1385.1 1384.8 14.6 30 120 159 1922 406 375 1.09 1.09 34.4 35.4 1371.4 739 443.1 20:32 1.13 1.45 0.01 
08:w:43 1386.0 1385.7 14.1 30 120 165 1932 407 350 1.09 1.09 34.5 35.4 1372.8 737 444.0 20:37 1.13 1.46 0.01 
08:14:46 1387.0 1386.7 12.6 31 120 157 1928 407 417 1.09 1.09 34.5 35.4 1374.3 738 445.0 20:42 1.13 1.51 0.01 
08:19:21 1388.0 1387.7 13.1 32 120 159 1925 407 428 1.09 1.09 34.6 35.4 1374.7 740 446.0 20:46 1.13 1.52 0.01 
08:23:18 1389.0 1388.7 15.2 32 120 162 1936 407 416 1.09 1.09 34.7 35.5 1374.7 739 447.0 2o:so 1.13 1.47 0.01 
08:26:51 1390.0 1389.7 17.0 32 120 17s 1928 407 390 1.09 1.09 34.7 35.5 1374.7 ?37 448.0 20:54 1.13 1.42 0.01 
08:29:19 1391.0 1390.7 24.3 30 120 184 1951 407 394 1.09 1.09 34.7 35.5 1375.3 736 449.0 20:56 1.13 1.30 0.01 



DrillByte Drilling Data Printout COMPANY: BHP PETROLEW UELL: LOCH ARD-1 

TIME DEPTH VERT. ROP UOB RPM TRQ SPP FLW Mm UEIGHT MUD TEMP RETNS PVT ---BIT--- EC0 DXC GAS - 
DEPTH IN OUT IN WT IN OUT DEPTH DIST HRS 

h:m:scc I II m/hr klb urp psi 9pn sg c&J c n bbl RI hhmn sg x 

08:30:49 1392.0 1391.7 40.2 30 120 206 1971 407 400 1.09 1.09 34.7 35.5 1376.1 736 450.0 20:58 1.13 1.16 0.01 
08:32:58 1393.0 1392.7 27.9 32 120 201 2004 407 393 1.09 1.09 34.7 35.5 1376.9 737 451.0 20:60 1.13 1.28 0.01 
08:35:53 1394.0 1393.7 20.6 32 120 191 1961 406 384 1.09 1.09 34.7 35.6 1378.0 736 452.0 21:03 1.13 1.37 0.01 
08:37:36 1395.0 1394.7 35.0 32 120 197 1970 406 403 1.09 1.09 34.8 35.6 1378.5 736 453.0 21:04 1.13 1.21 0.01 
08:39:14 1396.0 1395.7 36.5 31 120 201 1969 406 408 1.09 1.09 34.8 35.6 1379.1 736 454.0 21:06 1.13 1.19 0.01 
To Loch Ard-1 Q 1397~1 

. 



APPENDIX IX: Geological-Engineering Morning Reports 



DRILLBYTE MORNING REPORT NO 1 

I- , 
COMPANY BHP PETROLBDM WELL LGCHABD-1 

DATE 19.10.93 TIME 24:00 

DEPTH 388 m LAST REPORT DEPTH - 

I RIG OPERATIONS RIB with hole opener 

ENGINEERS A. Thangam / G. Timmis REPORT RECEIVED BY G. Blunt / J. Bowman (OPTR) I 
DRILLING REPORT 
Bit No. -112 yyp SEC SS33SF 31s. 9.875 in Jota 3x16 
On Bit: Dht~~%a 256.0 m nNr8 3:lO hh:mm mp 80.8 m/hr m 0.5-14 IM 111-121 

Pump PC.@9 661-862 SPll 99-101 TOCtpIlur 45-224 Tm 24481 CP I:8 - CP I:. - 

HYDRAULICS REPORT 

cad Dolu1ty IO 1.03 S9 Wud Lbndty aut 0.00 s9 KCD s9 W/m l/l 

oe18 - 1alinlty - PPll Cl soli& - 

no10 VOlua 150 bbl Anmulu VOlur 120 bbl Tublog ml- 7 bbl D1mplac.d Volaaa 29.3 bbl 

Carbldm &9-Calcu1at.d la9 933 stk plaAt. 540 gpm 

DrillPipr hmuhr Vol MU. Dia. SC.) 5.3 m/min DrlllPlpr AImu1ar v.1 mp.0 Hal*) - 

ml11 cellar Aanular v-1 mpmn llolr~ 120 m/min CrltIcal v91 22 m/min 

PII8mlIrn Iam8 sy8LM 995 psi Prm88ure La88 BlL 665 psi 8 PrrUUrm Ia99 66.8 % 

moxr1. VI1 89.6 m/set Jmtxmct COCCI 707 lbf IMP 209 hhp 

PRESSURE PARAMETERS 
Drtlll#q hpaamt 0.23-0.93 

Sh 1. aa81 ty 

llactqround -8 - 

Othu 018 - 

tlallar Trp - 

shl. Pactor 

mx. PormAt100 018 - a - Trip 0~8 - 0 - 

Pill - 

cavia9m C8t. 8 

Tl9ht Mol. - 

- Avrra9. six. - 

ESTIMATED PORE AND FRACTURE PRESSURE 
Kick TO~O?~DIX - Irh. K8tlUt.d ,C8CtUCe PC*8NC* (m ,,Oh) - 

88thAt.d PO?* PCYNCe 1.03 s9 Ww oTD+ nln. Kuhted Pore Pru8uro t0pa lb101 - a 

PIAX. 8DtiMt.d Par. PIYNr. top-9 I(bl*) e l - wtlmAt.d P?ActUrm l rm8uro AL TD - 

COMMENTS RIH, tag bottom 0 100m. Drill 36" hole to 132m. Sweep hole w/ 75 bbl gear qum 
and 150 bbl s/w, displace hole to 145bbl guar qum. Drop totco, pull back to 125m. Retrieve totco 
RXA. Tag bottom 0 132m. No fill, circ 150 bbl s/w. Displace hole to 220 bbl w/ Hi vis gel. POOH. 
R/u + run 30. cs9. M/u PGB. RIB, land out shoe-132m. M/u cmt hose, test 2000 psi, cmt cs9. 
WOC. Back out R/T. POOH, L/o same. Drill ant, shoe C ant f/ 127m to 134m. 
Drill 9.875" pilot hole f/ 134m to 136m. Work on torque wrench. 
Cont drill pilot hole from 136m to 388m. 

. lk” 
! * 
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DRILLBYTE MORNING REPORT NO 2 

COMPANY BHP PETROLEUM WELL LOCHARD - 1 

DATE 20.10.93 TIME 24:00 

DEPTH 393 m LAST REPORT DEPTH 388m 

RIG OPERATIONS WOC 

ENGINEERS A. Thangam / G. Timmis REPORT RECEIVED BY G. Blunt / J. Bowman (OPTR) 

DRILLING REPORT 
Bit No. RR#l.l w/ 26" H/o - SEC SS44G Slxr 17.5 in Jet8 1x20,2x18 w/ 3x18,1x20 
On IIlL: Dl~taac. 5 m nam8 0O:lO hh:nxn Rap 29 m/hr m 12-20 1 RPn 102 

I 
Pup PC-88 2280 ¶P11 204 mrm. 141-337 TIR 42568 cPI:( - CP II:) - I 
HYDRAULICS REPORT 

nud DeMlty Ill 1.03 s9 lhld Daodty out 0.00 s9 #xD 1.03 sg W/W l/l 

9818 - sa1in1cy - PPM Cl solldm - 

no10 VOlU 641.6 bbl &uNlu VOlW 600.4 bbl Tubing VOlW 16 bbl Di8plae.d VOlur 32.9 bbl 

Carhlda La9-Calcula~d La9 4670 stk Clm8r. 1102 mm 

DrillPipe Annular V-1 (Max. Dia. Sac.) 10.1 m/min DrillPipm Annular V*l t-0 Helm) 12.7 m/min 

nrlll Collar hmular Vel (Dpnn Holr) 14 m/min Crltlcal VII 8.8 m/min 

Pre88um Lam8 Sy8t.m 2186 psi 

-821. V.1 134 m/set - 

Prmmro Id88 Ilt 1487 psi * Pro8murm Ib88 68 % 

Jot Iqrct Parer 2158 lbf war 955 hhp 

PRESSURE PARAMETERS 
nrllllmq bponat 0.3-0.82 
fhh bO8ity - 

Ploullor Trp - 

Sha la Pactor 

Ilackpramd -8 - Ilu. POCNAtiOO 018 - a - Trip -8 - a - 

Othu (L8 - 

Ill1 - 

CW1098 K8t 8 - 

Tlqbt lb10 - 

ESTIMATED PORE AND FRACTURE PRESSURE 
Kick Tolmraam - #IIn. 8atlrtmd hAc+ur. Pre8Nre mpa tlolo~ - 

B8thatod Pore Premure 1.03 s9 FMW YIP+ nln. K8tlmr.d Pore Pru8ure (Opm Role) - 0 

I 
mu. K8tirted Pore Prm8ure topa Ilal*b a - Etlmated Practurm Pru8urm at TD - 

COMMENrS RIH, tag cmt 0 127m. Open 9.875. pilot hole to 17.5. + then to 26. from 127m to 393m. 
Sweep w/ 40 bbl hi vis gear gum per l/2 std. Sweep hole w/ 350 bbl s/w - 375 bbl quar gum 
Spot 325 bbl Hi vis Gel. Drop survey. POOH to shoe. Hole Good. No drag. RIH to 393m. Swept 350 bbl s/w. 
750 bbl hi vis + spot 300 bbl KCL on btm. POOH (no drag). Recover survey (390m * O.Sde9). 
R/u + RIH w/ landing string. Land out + overpull 5Ok. Circ 350 bbl s/w. 

I I 

. lP.‘- 
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I DRILLBYTE MORNING REPORT NO 3 

COMPANY BHP PETROLEDM WELL LOCH ARD - 1 

DATE 21.10.93 TIME 24:00 

DEPTH 393 m LAST REPORT DEPTH 393m 

RIG OPERATIONS Testing BOP 

ENGINEERS A. Thangam / G. Timmis REPORT RECEIVED BY G. Blunt / J. Bowman (OPTR) 

DRILLING REPORT 
Bit No. - mP= - Mae 0.000 in JUS - 

On OIL: Di9Wa 0.0 m Ham8 - hh:mm Rap - me - RPll - 

l rrp Cr.88 - SPn - Terqur - TRR - cPI:8 - 0 S:8 - 

HYDRAULICS REPORT 

mJdD.aulty I8 1.03 s9 nud Dmo8ity Nt - s9 LCD * w/VP - 

9.18 - sa1inIty - PPM cl solid9 - 

no1m vo1u 461 bbl hnmllu VOllmm - ?ubiaqVolU - Dl~lacml Voluo - 

CubId. La9-klculatd La9 3577 stk Ilowrato - 

DrlllPlpr &r+ul~r Vol Olu. Dia. Sac.) - DrlllPLpo Annular Vol Wpmo Holo) - 

nr111 011ar Amlular Vd (0P.n wolr) - crIclcIl v-1 - 

PCa88UC. b88 -8Wr 

-81. v.1 - 

- PruNra lb388 Ilit - 

Jot. 1-t lore. - 

8 ProoNrm Ia88 - 

mlP - 

PRESSURE PARAMETERS 

mx. Pocm8tion 088 - 

Clallo. Tsp s 

Sbalo Factor - 

a - Trip oA8 - a - 

PI11 - TI9bt Ilalm - 

Cad,,98 =8t 8 - Avuaq* Slrm - I 

I ESTIMATED PORE AND FRACTURE PRESSURE 
Kkt Tolrrmm~e - Blin. KU.irtd WACCUC. l CO8NC. tOpa HOi=) - 

I 

I B8tbAt.d Pore l ruNr. 1.03 s9 mu OTDf MO. E8thtd Parr Premuro Wpa Mold - 0 

I 
Max. Eatlutod Par* Prm88ure topa lb101 0 - Etlmacd Pruturm l r888ure at TD 

COMMENTS Cont to mix + pump cmt. Back up R/T. POOH. Ri9 up + run BOP. 
Test choke + kill line, hook up C + K line. RIB w/ test tool, test BOP valves + rams. 
Jump ROV. Displace BOP to mud. Monitor annulus on trip tank + test annulus. 
Visible leak 0 LMRP corm. POOR w/ test tool. 

I I 



DRILLBYTE MORNING REPORT NO 4 

COMPANY BHP PETROLEDM WELL LOCHARD - 1 

DATE 22.10.93 TIME 24:00 

DEPTH 393 m LAST REPORT DEPTH 393m 

RIG OPERATIONS Testinq BOP 

ENGINEERS A. Thanqam / G. Timmis REPORT RECEIVED BY G. Blunt / J. Bowman (OPTR) 

DRILLING REPORT 
Bit No. - fYP - SIN 0.000 in Jota - 
on nit; Dimuaa 0.0 m hrs l:oo hh:nnn Rop - 808 - RPM - 

PUP Prua - SPm - Torq~. - TRR - CPI:. - 0 Bt8 - 

HYDRAULICS REPORT 

mud DoMlty In 1.03 sq ad Dumity NL 0.00 sq 8cD - w/VP - 

8da - sallslty - PP8 Cl solldm - 

no10 VOlU 461 bbl &mJlU VOlra - TublagVolrpw - Di8plu.d Vol\u - 

Cubld, t,.g-CdN1U.d Laq 3577 stk Clourato - 

DrillPlpr Aaaular V.1 OUX. Dia. Sc.i - DrlllPipr &mJlar vm1 topmm HOI*) - 

Drill Collar &mular Vd (Oprr, Yoh) e crltlcal Vd - 

Prumurr IrD~rn Syatam 

nomlr V.1 - 

- ProUUlu lau llit - 

Jet Iqrct Vorcm - 

8 Prouuro lau - 

IOIP - 

PRESSURE PARAMETERS 

Pill - TlVht llolr - 

ESTIMATED PORE AND FRACTURE PRESSURE 
Klek Toloruur - wla. 88rJrtd huturo Prusuro (Opa itoh) - 

8Uht.d POT0 l r..NXO 1.03 sq mu oTD* nlrr. 8uhatod POX. PrYNr. wpa lblrb - 8 

a - Etlutod Pruturo l ruarm at TD 

COMMENTS Pulled LMRP for suspected leading ax ring gasket. Remove ax gasket from LMRP. 
Install new ax ring t test against annular. 
Remove test ax ring f install new ax ring. Run in w/ TARP. Test failed. 
Unlatch and chanqe out ax ring w/ ROV. 
Succeed in pressure testing. 
Cont to test BOP. 



DRILLBYTE MORNING REPORT NO 5 

. COMPANY BHP PETROLBDM WELL LOCHARD- 

DATE 23.10.93 TIME 24:00 

DEPTH 786 m LAST REPORT DEPTH 393m 

RIG OPERATIONS Drilling ahead. 

ENGINEERS A. Thanqam / G. Timmis REPORT RECEIVED BY G. Blunt / J. Bowman (OPTR) 

DRILLING REPORT 
Bit No. m#3 - HTCATMllGH SlXO 12.25 in J0t.m 2x16 1X15 
00 Bit: Diqtusa 393 m Klaus 5:45 hh:mm Rop 68.3 m/hr w O-38 m/hr R,,, 98-111 

Puxp l rou 2270-2496 ,pm 140-141 wr,,,,. 56- 399 Tm 36404 CPI:. - 0 0:) - 

HYDRAULICS REPORT 
I 

mid Dmuity III 1.09 sq lbld Dmdty at 1.10 sq w 1.11 W/W 15/27 

hlq 6/10 sa1~nlt.y 50000 cell Cl solida 5% 

Hoi. VOlur 652 bbl &mllU VOlU 568 bbl tublog Wlrw 38 bbl Di~plud Vol\w 46.7 bbl 

CarbId* Lag-Calculatmd Lag 4900 stk (Carbide) Plwatm 770 gPm 

DrlllPlpr hula Vd (rsu. Dir. Sac.) 15.8 m/min DrillPlpa hnular Vol K4pua Wolq) 46.2 m/min 

Drill Cellar amular Vol toprs Mold 66.8 m/min Critical Vol 147.2 m/min 

Prusur9 Iaau Syat.m 2335 psi 

Dotxla V&l . 133 m/set 
PrmUU~ Lou IIt 1554 psi 8 creuurm lrou 66.6 + 

Jmt I-CL Pore* 1586 lbf lmr 698 hhp 
I 

I 

PRESSURE PARAMETERS 
Drlllinq Drponut O-37-1-26 Plovllar TOP 36.6 deq C 

Shah Dmdty - Shale Pactor - 

.Backqround ho 0.01% 1111. Potmation aas - . - Trip Dam - a - 

Other 8x8 - 

Cl11 - Tlqbt Mol. - 

ESTIMATED PORE AND FRKTURE PRESSURE 
Kick Tolwuem 0.17 sg Mr. Kotirtd hacturm Pru8ur* fopa nolo) 1.44 sq BMW 0 383 

Emtlutd Pore PruNro 1.03 sg EMW OTD' min. mulutmd Porm Pruxurm topa nolq) 1.03 sq l TD 

mxz. Utlutod Pore Prumaro t- ml*) 1.03 sq a TD Etiaxtod Prmturm l uuuro at ID 1.64 sq 

coMMEIvrs Cont. test BOP valves + rams. POOH w/ test plug. 
RIH w/ 17.5. BRA. Tag cmt 0 366m. Drill out cmt + shoe 0 382m. Clean rathole. 
Change over to XL mud. Circ BU. + clean hole, sluq pipe. POOH. L/o 17.5" bit 
M/u 12.25. BHA + RIH. Drill 12.25. hole to 396m. CIrc. Pull back to shoe + perform LcYP. (1.44sq EMW) 
RIH to 396m. Drill to 786m. FLC l corm. 

Carbide check indicates that the average hole size 0 798m was 14.. 

. . . 



DRILLBYTE MORNING REPORT NO 6 

I- 
COMPANY BHP PETROLEDM WELL LOCHARD - 1 

DATE 24.10.93 TIME 24:00 

DEPTH 942 m LAST REPORT DEPTH 786 m 

RIG OPERATIONS Running E-Logs 

ENGINEERS A. Thanqam / G. Timmis REPORT RECEIVED BY G. Blunt / J. Bowman (OPTS) 

DRILLING REPORT 
Bit No. m#3 - HTCATMllGH St- 12.250 in J.t. 2x16 1X15 
On Bit: Dimtlaa 549.0 m Hour* 10:55 hh:mrn Rop 50.3 m/hr w)B O-38 m/hr Rp” 95-115 

2270-2695 an 136-143 mrqur 56-525 TBR 70375 CP I:( - - Prap Prua 0 0:) 

HYDRAULICS REPORT 

nud Deamlty ID 1.09 sq mad Dmawity Nt. 1.10 sq m 1.11 w/m 14/25 

Wl# 5/6 kllnlty 50000 PPn Cl solldm 5% 

no10 VOlufm 807 bbl &uNlU VOlB 710 bbl Tubing %lru 47 bbl Di~plumd VOllDa 50.3 bbl 

Cubida Laq-Ca1culat.d hq 5511 stk (Carbide) pl-ro 770 mm 

DrlllPlpr Mauler Val Wax. Dia. Sac.1 15.8 m/min DrlllPipe Aamlar Vol Wpoo Helm) 33.7 m/min 

Drill Collar Amuhr V-1 (Open Halo) 43.5 m/min Crltlcal VI1 133.3 m/min 

Prwmun Imu Symtu 2373 psi PNaaurr Ias* eit 1550 psi 8 Pra8muro Ibm 65 S 

morz1r VI1 133 m/set Jet I~act Pore* 1582 lbf IIMP 695 hhp 

PRESSURE PARAMETERS 
Drillimq Epoaat o-29-1-73 Pls~liar T~pp 38.8 deq C 

Cl11 - Tiqbt Ho10 - 

cavlllq~ eu 8 - Avuaqr Sir* - 

ESTIMATED PORE AND FRACTURE PRESSURE 
Kick Toluancm 0.137 sg q la. 8ulrtd Practuro Prouuro (Opa Yolm~ 1.44 sq BMW 0 383 

aulaxtod Porm Prmmuro 1.03 sq m OTD' nln. Euimatod Pore Prmuurm (Opa Ho101 1.03 sq l m 

Ilu. mtimxtmd PON Prouur* tops Hold 1.03 sq 0 TD BtLutmd Iraeturm l rumr* at TD 1.67 sq 

COMMENTS Drill 12.25. hole f/786 to 860m, PIG conn,Circ BU. Drill f/860 to 942m FLC, Circ BD. FLC. 
slug pipe, pull 6 std, 50klb drag at 770m, swabbinq,PLC (ok). Attempt RIH, resistance, work free. 
team back to bottom (770-942m). Circ BU. Max gas 004%. PLC. POOH wet 0 654m, max drag 30klb. 
Taking good mud. Slug pipe cant POOH to 600m, map drag 30k, not taking mud in this section of ho1 
Circ BU 0 600m, no gas. Pump out of hole f/ 600m to shoe. (tiqht 0 506m hole packed off) 
FLC 10 min 0 shoe + POOH. Took good mud. R/u + run E-logs. 

Mud loss of 1.3 bbl/hr while logging. 

. h’ 

i 
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DRILLBYTE MORNING REPORT NO 7 

COMPANY BHP PRTROLHDM WELL LGCHARD - 1 

DATE 25.10.93 TIME 24:00 

DEPTH 942 m LAST REPORT DEPTH 942 m 

RIG OPERATIONS Making Up 8.5. BHA. 

ENGINEERS A. Thanqam / G. Timmis REPORT RECEIVED BY G. Blunt / T. How (OPTR) 

DRILLING REPORT 
Bit No. ma4 rvpr HPCATMllGH six* 8.5 in Jetm 12,12,12 

On Bit: DimLure. - mm, - hh:mm mp - we4 - RPM - 

Pmp rrmma - srn - Torqm - Tm - CPI:# - CP I:( - 

HYDRAULICS REPORT 

Mud Dmsity In 1.09 sq I(ud DOndty Nt 1.10 sq m 1.11 W/W 14/25 

-la 5/6 salinity 50000 PPII Cl Solldm 5% 

Mol. VOlU 322 bbl AaaulU VOlur 237 bbl Tubinq HDllm9 45.8 bbl D1mp1u.d VOlW 39 bbl 

Cubldolaq-Ca1culat.d Lao 1841 stk Plowrat. - 

DrtllPlpo AMular V-1 WAX. Dia. Su.1 - DrlllPlpa Amular Vol (Open Holob - 

Drill 011ar Annular Vol WP~ It0101 - crtt1ca1 v-1 - 

PRESSURE PARAMETERS 
Drilllaq Rponrnt - 

Slmb Dmmity 
- 

fmckqrouad OIq - #lxx. PoNatlon QIm - 

I Otbrr Onx - 

I 

I Cl11 - Tiqht Ilo10 - 

cavinqx LU 8 - Avrraqo Size - 
I 

/ . ESTIMATED PORE AND FRACTURE PRESSURE 
Kick Tolorancr 0.137 sg nin. mtimtxd Practurr l r,aNr. (opr, llohl 1.44 sq RMN 0 383 

mtimxtd Pore Prmxauro 1.03 sq mw OTD’ Itin. cututod Corm Prauura (Opa Ihal*) 1.03 sq l TD 

Max. Euiautd POII Prumurm (Opa Iblob 1.03 sg 0 TD Ethtd Pruturo l rmuuro at TD 1.67 sq 

COMMENTS Log w/ Schlumberqer-CST 30 shots-1001 recovery. M/u hanqer, R/tool + plug assy. I 
RIH w/ 12.25 BHA 0 587m, 15klb drag, work thru tiqht hole to 596m. Cont RfH 0 942m. - 
Na resistance, no fill. Clrc BU. No gas. Flow check, slug pipe, POOH to run 9.625.. - 
R/u + RIH 9.625. casing, fill every 5 jnts. Circ 250 bbl mud. Test cmt lines, mix+punp cmt+d.isp. 
Plug did not bump. Set seal assy + test same, test BOPs'. Set 9.625. wear bushing. 
L/o 12.25. BHA. 

W.’ 
! * . . . . . 
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DRILLBYTE MORNING REPORT NO 8 

COMPANY BHP PETROLEUM WELL LGCHARD-1 

DATE 26.10.93 TIME 24:00 

DEPTH 1223 m LAST REPORT DEPTH 942 m 

RIG OPERATIONS Drill Ahead. 

ENGINEERS A. Thanqam / G. Timmis REPORT RECEIVED BY G. Howard / T. How (OPTR) 

DRILLING REPORT 

Bit No. m#4 HPCATMllGH 

On lilt: DiW.uh~ 281 m ,", 13:46 
111. 8.500 in Jot. 12,12,12 

hh:mm K)p 20.42 m/hr m 14-34 klb IIC11' 82-121 

Pfnp Proms 1450-2002 so 67-78 Totclu. loo-614 TIM 102084 cP1:t - cIrJI8 - 

HYDRAULICS REPORT 

mml D.Mlty In 1.09 sq I)ud RWity Nt 1.10 sq m 1.12 W/W 14/22 

odm 6/9 salinity 55000 PPN Cl SOli& 5.6% 

no10 VOlU 474 bbl AEmalU VOluw 364 bbl Tubinq VOlW 62.4 bbl Dhplreed Volw 48 bbl 

Cubldr Laq-Ca1culat.d I.aq 2825 stk pl-ta 406 mm 

DrillPipr Annular Vml Ohx. Dia. SC.) 8.3 m/min DrlllPipa Aaaulat v.1 mpub nohl 37 m/min 

Drill collar Annular VI1 mP.m Mol.1 101 m/min Critleal Vml 164 m/min 

Pr*mmJtr Iam syumm 1745 psi PrmmmUrm lau eit 1257 psi \ Prrmurm lou 72 Ir 

moxxl. v.1 120 m/set Jot I-CC CON. 752 lbf ,o,p 298 hhp 

PRESSURE PARAMETERS 
0.74-l-68 Drllliaq Epomat 

Shh Doamity - 

sackqramd tZa# 0.02% 

Plaliar Tep 34.5 deq C 1 

8alr Putor - 

ICI. FONttO‘%-• 0.05% a 1143m Trip @aa - 0 - 

Carinq~ Emt 8 - Avuaqo Star - 

ESTIMATED PORE AND FRACTURE PRESSURE 
Kick Tolrramcr 0.59 sq Ma. cw.latd hacturo Prusuro tOpa Hold 1.87 sg EMW 0 930m 

mtlmxud Porm Prumura 1.03 sq M oTD* rin. utimxtmd Par* Prauuro (Opa Nolo) 1.03 sq NII) 

au. tmtirud Porm l rummr (Opa Wal*) 1.03 sq 0 TD Etlmatmd Cracturo l ruwro at TX8 1.90 sg 

coMMExvrs M/u 8.5' BHA + RIH. Break circ + tag cmt 0 897m. Drill plugs, float + cmt with seawater. 
Change to KCL mud, drill shoe 0 930m, clean out rathole to 942m. Surge for junk, drill 3m new hole. 
Surge for junk. Circ hole clean, balance mud prior to break off test. Perform I.&T-l.87 og HMN. 
Drill 8.5. hole from 945-1003m. Flow check corm, No drag. 
Cont to drill ahead. 



APPENDIX X: Bit Hydraulics Printouts 



EXLOG DRILLBYTE RAP : MUD HYDRAULICS ANALYSIS ____ -- _- -_.. - - 
D8t8 Printed on I 'Ihu Oat 38 04102:lS 1993 

IlPDT DATA 
Nydr8uliom Jaod.1 POWBRLAW 
D.pth 1397.0 l 
Vortic81 Do&U 1397.0 m 
How R8to 406 qpm 
AVU8qp ROP 
Cuttings Duuity 

15.0 ghr 
2.25 rg 

Cutting8 Diuotor 0.100 in 
cuttingm Shape SPHBRICU 
cuttingm Thicknomm 0.000 in 

c8SiDg BhOO Depth 1200.0 l Jat 1 12 in/t2 

Wukomt htm DoDth 1526.0 I Jot 2 Nud Duuity 1.09 89 Jat 3 ii :i$:s 
300 rpr vimwotor 36 lW81 Fluid Aro8 0.3313 ina 
600 rpr vimeomotu 50 
Plutb Vimoomity 14.00 CP 
Yield Point 22.00 #/loott~2 
PouuLwk 1.93367 lmoc~n/lOOft~l 
POWULBUn 0.47393 

CALCDLR~ RBmnm 
section HOlO 

-W -wh 81x0 
I in 

Surfaao :a.5 lS.750 
100.0 293.0 a.$01 
393.0 731.1 10.360 

ll24.1 75.9 10,360 
1200.0 l9::: 8.500 
1204.3 6.500 

Pip 
OD ID 

5%00 
in 

4.276 
5.000 4.276 
5.000 4.276 
5.000 2,750 
5.000 2.750 
6.500 2.413 

V01uB.m 
x01. 

12:; 
70.4 

250.1 
26.0 

1.0 
44.4 

L C8p8citi.m Wud Velocity PlOU 
Pip. Annulurn Pipe Annulurn Critical Rogimo 
bbl bbl m/da m/Bin l /rin 
5.7 114.4 165.9 8.3 86.7 LAMINAR 

17.1 46.5 165.9 60.9 135.9 LAiw4AR 
42.6 190.6 165.9 37.1 120.5 LWIMAR 

1.8 19.6 401.1 37.5 121.1 IABlIIuR 
0.1 0.6 401.1 66.1 139.2 LMWlAlt 
4.9 16.4 383.3 101.1 163.4 LMIHMt 

Hydromt8tio Prommuro 2163 pmi 
Allaulu VoluDo 390.2 bbl 3029 l trokom 40 l inm 
Pig. apaoity 72.2 bbl 561 l trokom 7 dam 
circul8tfng Voluu 462.4 bbl 3590 l trokom 48 l inm 
PiDo DimD18omt 51.4 bbl 
Tot8l Ho10 Voloro 514.2 bbl 

HxDRAuIms RBEWPB AT VARIOrJS Pm RATBS 

Plow wt. VW* 
?fow Rogiw 8t m I 
Jot Vmlooity m/macl t 
IBp8Ct Pore0 lbf I 
Hydr8ulia Pouor hbpr 
Bit mmm pm1 I 
% Bit Lo88 I 
Pip. &mm pmi : 
Anaulu &mm pmi : 
Cuttingm Lo88 pmi t 
8Urf8CO LO88 pmi : 
'Pot81 LO88 pmi : 
Circ Prommuro pmi : 
BCD l TD mg : 
BCD 0 Shoe l g : 
BCD l Wukomt DoDth mg : 
EUi l '11) (cutting81 89 g 

356 

1oE 
570.3 
200.6 

967 
69.4 

289 

:f 

13;: 
2269 
1.13 
1.11 
1.14 
1.14 

366 376 

108.0 
611.2 
218.0 

1022 
69.9 

301 

XT 

14:: 
2270 
1.13 
1.12 
1.14 
1.14 

111.0 
645.1 
236.4 

1078 
70.3 

314 
63 
a4 

15:: 
2270 
1.13 
1.12 
1.14 
1.14 

386 

1lZ 
679.8 
355.4 

1136 
70.7 

317 

:t 

16:; 
2270 
1.13 
1.11 
1.14 
1.14 

396 
LAM 

116.9 
715.5 
276.1 

1196 
71.1 

341 
us 
a3 
37 

1682 
aa7i 
1.13 
1.12 
1.14 
1.14 

406 

119.8 
753.1 
197.6 

la57 
71.5 

354 
66 
23 

17;: 
2271 
1.13 
1.12 
1.14 
1.14 

Ronuadod Minim&m ?lou to mint8in auttingm txm,IhmpOtt in top mOCtiOn im 15 QPI 
R8corurd.d Xaximm Plou to m8imt8in luinar flor in louomt moctioa im 658 gp 

416 

12:: 
789.6 
320.1 

1320 
71.9 

368 
87 
a2 

1433 
a272 
1.13 
1.13 
1.14 
1.14 

426 436 446 456 

115.7 
818.0 
343.8 

1384 
71.1 

381 
88 
ai 
43 

1917 
a272 

118.7 
867.4 
364.6 

1450 
71.5 

395 
89 
ai 

19:: 
3373 
1.13 
1.12 
1.14 
1.15 

131.6 134.6 
907.6 948.8 
394.5 421.7 

1517 1586 
72.4 73.1 

409 4a4 
SO 91 
20 70 
46 48 

2083 2168 
2273 aa 
1.14 1.14 
1.12 1.13 
1.14 1.14 
1.15 1.15 

1.13 
1.11 
1.14 
1.15 

. 



EXLOG DRILLBYTE RAP : MUD HYDRAULICS ANALYSIS -.--- -. - 
D8t8 Printed - : wed act 30 00:46:43 1393 

INPUT DATA 
Hydr8ulicm Mod.1 POWBR LAW ~ming Shoe Depth 130.0 l Jet 1 
DOQth 388.0 I Wemkomt Rta Depth 1536.0 I Jet a 
Vorticml Depth 388.0 8 Mud Donmity 1.03 rg Jot 3 
Plou u8to 540 QPI 300 rgl vimcorotu 2 ‘Pot81 Fluid ArU 
Avu8qo ROP 80 .O dhr 600 rpm vimoor8tor 3 
Cuttings Dmnmity 2.25 mg Plutio Vimcomity 1.00 CP 
Cuttings Diuotor 0.100 in Yield Point 1.00 wlooftAa 
cuttings 8hmp SPHBRICAL Power Law k . 0.05412 #8mcWlOOft~a 
Cuttings Thiaknomm 0.000 in Power law n 0.50496 

cALcuLATgD RBEUUPB --- --- 
Section Ho10 Piv* Volummm 4 Cmp8citiem Mud Velocity YIOU 

TQv -a . . . Sir. OD ID Ho10 Pip0 Annulus Pipe Annulum Critic81 Regime 

Eur:8a. lie.5 a*~~00 5f:oo a?50 
bbl bbl bbl l /rin r/mia m/Bin 

331.1 3.1 310.5 533.4 5.3 7.6 LAUIMAR 
130.0 110.0 9.875 5.000 2.750 37.3 2.9 17.4 533.4 56.1 14.8 ?lwKJLgVT 
150.0 82.0 9.875 5.000 2.750 25.5 a.0 18.6 533.4 56.7 14.3 TURBULRMT 
333.0 56.0 9.875 8.000 a.875 17.4 1.5 6.0 488.1 110.4 22.0 TuIBuLBMT 

Hydromt8tio Promaura 566 psi 
Annulu Volum8 363.5 bbl 2814 a trokom a8 rinm 
Pip0 C8p8city 9.4 bbl 73 mtrokom 1 rinm 
Circul8tiDg Voluro 373.0 bbl 2888 mtrokom 29 l inm 
Pip Di l pl8cuuit 39.3 bbl 
'bt81 HO18 VOlWO 401.3 bbl 

~YDitwLIc8 RBSULTS AT VARIOUS FLOH UTBS 
Plow RAto VW: 490 - 500 
Plou Rogiro 8t ‘PD : mRB TURB 
Jot Velocity m/moo : 81.3 '83.0 
Imp8at Oorao lbf : 582.3 606.3 
&&8U110 Powu MPI 156.4 166.a 
Bit Loss psi : 548 570 
Cc Bit Loss I 65.7 65.9 
Pip8 Loss psi : 309 al6 
Annulu Loss psi : 6 6 
Cuttings Loss psi : 13 19 
Burf8cm boss psi : 53 54 
l%t81 Loss psi : 834 865 
Ciro Prommuro psi : 591 591 
BCD l TD l g : 1.04 1.04 
BCD 0 Shoe mg : 1.03 1.03 
BCD 0 bh8komt Depth l g : 1.07 1.07 
BCD 0 TD (auttingm) mg : 1.08 1.08 

Rmconmndod rinimam Plow to MiDt8iD cuttings tr8nmport in top moction is 543 gpm 
Rocomondod N8ximuB Plow to D8iDt8iD luinmr flow in lowest section is 99 OR= 

510 510 
TURB TURB 
84.7 86.3 

630.8 655.8 
176.4 166.3 

593 617 
6692 66.4 

223 a30 
6 6 

18 14 
56 58 

897 sas 
591 590 

1.04 1.04 
1.03 1.03 
1.08 1.08 
1.07 1.07 

530 
mm0 
88.0 

681.3 
197.9 

641 
66.6 

237 
7 

1'1 
60 

961 
sso 

1.04 
1.03 
1.08 
1.07 

540 550 560 570 
TURB TURB TURB TURB 
83.6 31.3 93.0 94.6 

707.1 733.6 760.6 748.0 
109.4 aai .a 133.5 146.1 

665 690 715 741 
66.8 55.1 55.6 56.1 

a44 a51 a59 366 
7 7 7 7 

17 a39 a30 a38 
61 64 67 63 

935 iasa 1186 1321 
590 813 eia 813 

1.04 1.04 1.04 1.04 
1.03 1.03 1.03 1.03 
1.08 1.08 1.08 1.08 
1.07 1.48 1.48 1.48 

16 in/32 
16 in/33 
16 in/32 

0.5890 IDA2 

96.3 
815.) 
259.4 

767 
56.5 

a74 
8 

a38 
71 

1358 
812 

1.04 
1.03 
1.03 
1.48 

590 
TUBE 
97.9 

844.2 
373.1 

794 
56.9 

281 
8 

a38 
73 

1394 
812 

1.04 
1.03 
1.09 
1.48 



EXLOG DRILLBYTB E&P : MUD HYDRAULICS ANALYSIS _-_.. ..^. -- 
D8t8 Printed on I Wad Oat 20 12:07:51 1933 

IlPDT DATA 
Xydr8ul icm Modol POHRR LAW 
Dogth 393.0 B 
Vortia1 Depth 393.0 8 
Plow R8t. 1102 9Qm 
Avu8qo ROP 20.0 m/hr 
CuttiDgm Donrity 2.25 mg 
Cuttings Diuotor 0.100 iD 
Cuttings Sh8p• BPHRRICAL 
Cuttings Thiaknomm 0.000 iD 

-ring Sboo Depth 130.0 I Jot 1 
Ho&oat Rtn Dogth 1526.0 I Jet a 
Hud Duuity 1.03 89 Jot 3 
300 rpm vimcomotor a Tot81 Fluid tiO8 
600 rpm vimcaotu 3 
P18mtic Vimcomity 1.00 CP 
Yimld Point 1.00 a/iooftAa 
Pouu Lmu k 0.05412 #mec~n/lOOft~2 
Poror L+mu 0. 0.54496 

cALcuLATml RBBuIm 
SoctioD HO10 Pip. 

TOE Lulgth Sir. OD ID . . 
af&m 

B 
10.1 .*%a alih . &‘ 

. . ma.0 :: : 00.1 ro:roo A00 r:wc 

. ua.9 GZ.8 26.aaa 6.009 4.2u 
an0.a . ..I aa.& . aLnon . . LOOP a.aha . 
369 .s 100.0 26.000 8.000 2.875 

. . aw.a . . . . n.B.Ba.1aa . . 1.111.. a.ua 

Volumom 6 C8p8citiem 
Ho10 Pip0 Annulus 

bbl bbl bbi 

215.4 
aa.B 'I:: 

195.0 
18.1 

Hydromt8tia Prommuro 573 psi 
ADDulu VoluBo 856.5 bbl 6643 mtrokom 33 rinm 
Pip. c8Q8oity 16.2 bbl 125 mtrokom 1 l inm 
CirCul8tiDg vOll#DO 872.7 bbl 6775 stroker 33 rinm 
Pip. DiSQl8Cuukt 32.9 bbl 
'Pot81 HOlO v01UB. 905.6 bbl 

lWDRAULIC8 RBSULTS AT VARIOUD Plxm RATBS 
Plw R8to 
Plow Rogiro 8t TD 
Jot Voloaity 
Imp8ot Porao 
trydr8U1 iC POUU 
Bit Loss 
% Bit Loss 
Pip0 Loss 
Annulu &mm 
Cuttings &mm 
8urf8co Loss 
T0trl Loss 
Cira Prommuro 
BCD RTD 
BCD 0 Shoe 
BCD l Woakemt Depth 
BCD a TD (cuttings) 

--.-_ - 
991: 1052 

: 
m/moo : 1E 

lbf : lS66.9 
hhp: 831.3 
psi : 1355 

: 67.5 
psi : 388 
psi : 
psi : 5: 
psi : 215 
psi : 200) 
psi : 634 

mg : 1.03 
mg : 1.03 
89 : 1.03 
mg : 1.12 

1062 
Turn 

139.2 
2004.5 

855.2 
1381 
67.6 

394 
0 

49 
219 

a044 
623 

1.03 
1.03 
1.03 
1.11 

1073 
TURB 

130.4 
2042.4 

879.6 
1407 
67.7 

400 
0 

2:: 
2079 

622 
1.03 
1.03 
1.03 
1.11 

ioua iosa iroa 
TURB 'lYJRB TURB 

131.6 132.3 134.1 
2080.7 2119.3 3158.3 

304.5 sag.8 955.6 
1434 1460 1487 
67.8 67.3 68.0 

406 413 418 
0 0 0 

47 46 46 
227 231 235 

ail4 at50 1186 
611 620 619 

1.03 1.03 1.03 
1.03 1.03 1.03 
1.03 1.03 1.03 
1.12 1.11 1.11 

Mud Velocity Plow 
Pipe Annulus Critical Regime 
r/min m/min r/min 
(SO.3 10.1 1.4 ~:“::iu:~I.i%l 
110.3 10.1 1.6 *l~bll*iiI&hl 
450.3 1.8 T~!KiiULOUF 

1999.6 ii:; 1.8 ‘I”JEUULWT 
996.0 13.5 8.5 '1VRMULLIIYP 
8W.b l4.A 8.8 ‘1:licliuLEKr 

Rocorrondod MiDir\u Plow to D8iDt8in cuttings transport in top moction is 680 gpm 
Rmconondod mximm Plow to uiDt8iD luiaar flow in louomt l oction im 694 9~ 

iii3 

1:: 
3197.7 

981.8 
1514 
68.1 

4a4 
0 

45 
a33 

aaaa 
618 

1.03 
1.03 
1.03 
1.11 

ao iD/aa 
18 in/32 
18 in/32 

0.8038 iDha 

iiaa 
TURB 

136.5 
1237.4 
1004.5 

1542 
66.3 

430 
0 

44 
243 

a959 
617 

1.03 
1.03 
1.03 
1.11 

1132 1142 

137.7 138.9 
2277.5 3317 .s 
1035.7 1063.4 

1569 1597 
60.4 68.5 

436 442 
0 0 

43 42 
247 251 

aa a333 
617 616 

1.03 1.03 
1.03 1.03 
1.03 1.03 
1.11 1.11 

ii53 
mRB 

140.2 
2358.6 
1091.6 

1625 
68.6 

443 
0 

42 
255 

a371 
615 

1.03 
1.03 
1.03 
1.11 



EXLOG DRILLBYTE RAP : MUD HYDRAULICS ANALYSIS 
m-m .-m-s. -- _._-.. 

D8t8 Printed OD t Sun Oat 24 01:08:36 1993 

IMPDT DATA - --- 
Hydr8ullcm nod.1 POUBR LAW Cmming Shoe Do@ 393.0 8 Jet 1 
0opt.h 786.0 m Wukomt Fbtn Dogth 1536.0 l Jat a 
Vortial Dogth 786.0 I Nud Duamity 1.03 mg Jot 3 
llou RAto 770 QOI 300 rpm vimcomotor 49 Tot81 Fluid Aroa 
Avumgo ROP 24.1 m/hr 600 rpm vimcorotor 57 
Cuttings Dwwity 2.25 mg P18mtic Vimcomity 15.00 cr 
Cuttings Dimmotor 0.100 iD Yield Point a7 .oo */loof ta 
Cuttings Bhwo 8PnER1chL Pouu ku k 2.77197 #80c~n/lOOft~a 
CuttIn Thidmomm 0.000 iD Powu Lau n 0.44057 

CALCULATED RBsmm -- 
Section 

Top Lulgtb 

suG8C. 
l 
38.5 

100.0 293.0 
393.0 144.9 
537.3 80.1 
618.0 168.0 

Ho10 
81x0 

lSfY50 
lS.130 
12.250 
12.350 
la.350 

Pip. 
OD 

sfiioo 4.276 :: 

5.000 4.276 
5.000 4 .a76 
5.000 3.000 
8.000 1.875 

Qplromt8tic Pr*mmuro 1216 vmi 
Annulu Voluw S67.5 bbl 4406 l trokom .31 n lnr 
Pip. aQ8City 38.0 bbl 235 mtrokom a riD8 
Circul8ting Volw 605.5 bbl 4701 8 trokor 33 rinm 
PiQ. DiSQl8cwmDt 46.7 bbl 
Tot81 HOlO VOlUBO 651.1 bbl 

Volume8 L -8citi.r 
Ho10 Pip Annulu8 

bbl bbl bbl 
113.5 5.7 114.4 
341.7 17.1 317.9 

63.3 8.4 57.5 
38.3 a.3 31.6 
80.3 4.4 46.1 

Mud Velocity PIOU 
Pip0 Annulur Critical Wegiro 
r/mi n l /rin m/rin 
314.6 15.8 102.1 LAnINAR 
314.6 16.9 103.5 WINnR 
314.6 46.1 126.1 LMINAR 
633.P 46.5 la6.6 LAMINAR 
635.3 66.8 147.1 WINAR 

HYDRAULICS RB8ULTSATVARIOUS PulW RATBS 
Plow - 

.- 
R8to ----_-.-- --- 

_- . 
9X=: 670 690 710 'I3 0 750 7'10 790 810 

Plow Ragimo 8t TD I LAN LAU LABI LAU LAM LAn 
Jmt Valoai ty 
IBQ8at loroe 
~&8U110 qOWU 
Bit Lo88 
% Bit Loss 
Pip. In88 
Anaulu fn88 
cUttin &OS8 
surf8co l&88 
Tot81 Loss 
Clrc Prormuro 
BCD 0 TD 
BCD 0 Shoe ' 
BCD 0 Wo4kwt Doptb 
BCD 0 TD (CUttiDV8) 

Roconendod wioimJB Plow to Bmint8iD cuttings trmn8port in top rection is 15 OpI 
Rocoaonded uaximm Flow to BmiDt8iD luinar flow in louort roction ir 1695 QPI 

l /mma I 115.9 119.4 122.8 116.3 
lbf 3 1200.6 1273.3 1348.2 1425.2 
-1 459.5 501.9 546.8 594.4 
Q81 : 1176 1348 1331 1336 

: 64.3 65.2 65.6 65.3 
Q8i : 491 515 538 561 
psi : ls 19 20 a0 
Q8i I 28 27 16 a5 
psi : SD 104 110 116 
081 : 1814 1913 a014 3118 
pri : 1163 1162 1362 1161 

89 : 1.11 1.11 1.11 1.11 
89 : 1.09 1.09 1.03 1.09 
89 : 1.13 1.11 1.12 1.11 
89 : 1.13 1.13 1.13 1.13 

la9 .7 
1504.4 

644.6 
1474 
66.2 

565 
20 

1:: 
2225 
1261 
1.11 
1.03 
1.12 
1.13 

133.2 136.7 140.1 143.6 
1583.'1 1669.1 1'154 . 'I 1842.5 

637.5 753.3 u12.0 873.6 
1554 1635 1719 1805 
66.6 66.8 67.1 67.4 

609 633 658 683 
a0 21 ai al 
24 a3 23 2a 

la8 134 140 147 
2335 a447 2561 2678 
1160 1360 1160 1259 
1.11 1.11 1.11 1.11 
1.09 1.03 1.09 1.09 
1.11 1.11 1.11 1.11 
I.13 1.13 1.13 1.13 

16 in/32 
16 in/xi 
15 iD/3a 

0.5653 inA 

830 850 870 
LAW LAN 

147.0 
1932.3 
938.3 

1893 
67.7 

708 
21 

1:: 
2798 
12s3 
1.11 
1.03 
1.12 
1.13 

150.5 
2024.3 
1006.1 

1983 
67.9 

734 
22 
ai 

160 
3320 
125) 
1.11 
1.09 
1.11 
1.13 



EXLOG DRILLBYTE RAP : MUD HYDRAULICS ANALYSIS --__-e------e-_ _- ---- 
Data Printed on I 8un Oot 24 08:OOrlS 1993 

c 

INPUT DATA --_ - .-.- 
I(ydrrulics mod.1 PONBR LAN 
DODth 942.0 8 
Vortioal Dapth 841.9 l 
r1ov RAto 769 QPI 
Avuaga ROP 16.4 r&r 
Cuttings Donrity 2.25 sq 
Cuttings Diamotor 0.100 in 
Cuttings Shape RPHRRICAL 
cuttings Thicknus 0.000 in 

Casing 8hooDopth 393.0 I Jot 1 
Noakort htn DoDth 1526.0 l Jat 2 
Mud Duuity 1.09 sg Jet 3 
300 rpm viswmotu 42 lWa1 Fluid Area 
600 qm viscumotu 57 
Plastio viscosity 15.00 CP 
Yield Point 27.00 #/loott~l 
PouuLauk 2.77197 #mwz"n/lOOft"2 
Pouu Law n 0.44057 

cALcuwTBD RBBULTS - -- - 
Roction Ho10 Pip. volums 6 mpacities 

'POP Lmgth 8iro OD Ho10 Pip0 Anaulur 

BurL 
8 
90.5 ls!r;50 sf;;oo 

E 
4.276 l2Ff 

bbl bbl 
5.7 114.4 

100.0 293.0 lS.130 5.000 4.276 341.7 17.1 317.9 
393.0 300.9 14.000 5.000 4.276 188.0 17.5 163.5 
693.9 80.1 14.000 s.000 3.000 50.1 2.3 43.3 
774.0 168.0 14.000 8.000 2.875 104.9 4.4 70.7 

Hydrostatic Prusuro 1303 psi 
krnulu v01un ‘; 709.8 bbl 5511 stroku 33 rim 
Pip. mpacity 47.1 bbl 36s stroku 3 l inr 
Circulating Volume 756.9 bbl 5876 strokes 41 rinr 
Pip Di splacuant 50.3 bbl 
Tot81 Ho10 Volume 807.1 bbl 

HYDRAULIC8 RR8ULT8 AT VARIOW lfxm RRTRB 
llou R8to Ill=: 71) 729 739 749 

nud Velocity PlOU 
Pip AMU~US Critical Regime 
r/rin &in m/rin 
314.2 15.8 102.1 LhnImAR 
314.2 16.9 103.5 LNmlAR 
314.2 33.7 118.3 LAUIHAR 
636.3 33.9 118.7 LAlmlAR 
695.0 43.5 133.3 LhnINAR 

759 769 77s 763 - -__ 
llou Rogho at TD LAN Lbu LAM LAn LAN 
Jot Velooity 12K 1500:4 1540.7 131.3 1561.6 133.0 1623.0 134.8 1664.9 136.5 1707.4 138.2 
Impaat ?orai 
H&r8~8~0 Pouu 

% Bit Loss 
Pip. Loss 
AaIlulu Loss 
cuttingr Lou 
Surface Los8 
'Ibta1 Lorr 
Cire Prorruro 
BCD l TD 
BCD 0 shoe 
BCD 0 Wukut Depth 
BCD a TD mttingr) 

750.5 773.i 
1631 1673 
65.6 65.7 

688 701 
15 15 
10 13 

133 137 
1467 a545 
1337 1337 
1.10 1.10 
1.10 1.10 
1.11 1.11 
1.12 1.12 

16 in/32 

2 Y:: 
0.5653 inA 

hbpr 567.9 
pri : 13s5 

p8i : 
64.5 

SS6 
p8i : 15 
p8i : 22 
p8i : 112 
08i : 2100 
Q8i I 1339 

W 8 1.10 
8g : 1.10 
W g 1.11 
w * 1.11 

591.9 616.6 642.0 
1393 1431 1470 
64.7 64.8 65.0 

609 622 635 
15 15 15 

1:; llf 1:: 
2153 2207 2262 
1339 1338 1338 
1.10 1.10 1.10 
1.10 1.10 1.10 
1.11 1.11 1.11 
1.12 1.12 1.12 

668.1 634.8 
1510 1550 
65.1 65.3 

648 661 
I5 15 
10 10 

124 117 
a317 2373 
1338 1338 
1.10 1.10 
1.10 1.10 
1.11 1.11 
1.12 1.12 

Rocomondod Winimum tlou to luint8in CUtting8 tnnrport in top roction ir 15 gpm 
Rocomandmd Maximum Plow to maintain luinar flow in louort 8oction i8 2356 gpm 

712.3 
1530 
65.4 

674 
15 

1:x 
a430 
1336 
1.10 
1.10 
1.11 
1.12 

80J.O 839.3 
1715 1758 
65.9 66.0 

714 728 
15 15 

1:: 12 
2604 2663 
1337 1337 
1.10 1.10 
1.10 
1.11 
l.l2 

1.10 
1.11 
1.12 

. 



EXLOG DRILLBYTE EAP : MUD HYDRAULICS ANALYSIS - -- -- 
Data Printed oa t Wad Oot 27 02:05100 1333 

INPUT DATA 
tlydraUliO8 yod.1 POUBR LAW Cuing Shoe DoDth 1200.0 l Jmt 1 12 in/32 
D.pth l223.0 I Woakast htn Depth 1526.0 I Jot 2 l2in/32 
Vertical Depth 1122.9 I Nud Donrity 1.03 8q Jmt 3 12 in/32 
Olor Rat. 406 m 300 rpm viscomtu 36 Total Pluid Area 0.3313 inA2 
Avuaqo ROD 59.6 l /hr 600 rgm visaometor 50 
attiw8 Density 2.25 8g PhStio Vi8CO8ity 14.00 CP 
CUttiXMJ8 Diuotar 0.100 in Yield Point' 22.00 Y/looft~l 
cutting8 Bhw• SPHBRICAL Pouu Law k 1.33367 #8OC"n/looft~2 
CUttiwS ~iCbOS8 0.000 in POUuLWn 0.47393 

ChLCULM8DRWWP8 
8ootion #oh Pip. voluror & Capacities Mud Velocity llow 

'peg L-fJtb 8ire OD 

8urL f8.5 lS%O 5ftoo 
ii 

Ho10 Pip0 Annulus PiRe Annulur Critical Regime 
bhl bbl bbl l /rin l /rein m/min 

4.276 122.5 5.7 114.4 165.9 8.3 86.8 LiwINAR 
100.0 233 .o 8.681 5.000 4.276 70.4 17.1 46.4 165.9 61.0 136.0 LAXIHAR 
393.0 557.1 101360 5.000 4.276 190.6 31.5 145.0 165.9 37.1 120.6 LAMMAR 
950.1 80.1 10,360 5.000 3.000 27.4 2.3 20.7 337.0 37.5 Ill.1 LANINAR 

1030.2 169.8 10.360 6.500 2.813 58.1 4.3 35.2 363.3 46.6 133.4 LulINAR 
1200.0 23.0 8.500 6.500 2.813 5.3 0.6 1.2 383.3 101.1 163.8 LAWCUR 

~drO8t~tia hO8SUZO 1738 psi 
Aanulu Volume 363.9 bbl 2825 8trOk.8 38 l ins 
Pip0 mp8aity 62.4 bbl 485 stroker 6 l ins 
Ciruuhtinq Volume 426.3 bbl 3310 strok.8 44 mins 
Pip. Pi 8QlaCuULt 47.8 bbl 
'Pota1 Ho10 V01um. 474.2 bbl 

XYDRAULICR RR8DLTSAT VARIOUB PI&U RATB8 
Tlou RAto 
010~ Roqimo 8t TD 
Jet Voloaity 
Impaot Poroo 
Hydraulic Powu 
eit Lo88 
% Bit b8S 
Pipa US8 
AMulu to88 
cUttilMJ8 US8 
8urfaco b8S 
tbtd to88 
Ciro Rorsuro 
BCDOTD 
BCDO Bhoo 
BccD l WUkO8t DOQth 
BCD 0 TD (auttinqr) 

Rocommondod Minimum Plow to uinthn cuttinq8 tranrport in tog rection i8 15 qDm 
Racmmnded Nhximum Plou to -inLain luinar flow in lowart 8ection ir 656 VPI 

a 
48.0 I 

lbf : 
hhp: 
pri : 

Q8i I 
p8i : 
p8i : 
p8i : 
p8i : 
p8i : 

sq : 
sq : 
W 8 
sV 1 

356 
L&N 

105.1 
578.3 
200.6 

367 
69.2 

254 

:5' 
30 

1397 
1884 
1.12 
1.13 
1.14 
1.18 

366 

108.0 
611.2 
118.0 

1012 
69 -9 

265 
52 
32 
32 

1463 
1882 

i:: 
1.15 
1.18 

376 
LAN 

111.0 
645.1 
136.4 

1078 
70.5 

277 

;i 
34 

1530 
1680 
1.12 
1.12 
1.15 
1.16 

386 396 
LAU LAN 

113.9 116.3 
673.8 715.5 
155.6 276.1 

1136 1196 
71.0 71.6 

288 300 
53 54 
87 85 
35 37 

1600 1671 
1878 1877 
1.12 1.12 
1.12 1.12 
1.15 1.15 
1.18 1.18 

406 416 

113.8 121.8 
752.1 719.6 
197.6 320.1 

1157 1320 
71.1 71.5 

311 323 
54 55 
83 81 
39 41 

1745 1820 
1875 1874 
1.12 1.12 
1.12 1.12 
1.15 1.15 
1.18 1.18 

426 
w 

115.7 
818.0 
343.8 

1384 
73.0 

335 
56 
79 
41 

1896 
1673 
1.11 
1.12 
1.15 
1.17 

436 446 
LAN LAY 

116.7 131.6 
667.4 907.6 
368.6 334 l 5 

1450 1517 
73.4 73.8 

348 360 
56 
77 33 

lsf3 
46 

2056 
1871 1870 
1.13 1.13 
1.12 1.12 
1.15 1.15 
1.17 1.17 

456 
LAN 

134.6 
948.8 
421.7 

1566 
74.2 

373 
57 
74 
48 

2138 
1663 
1.13 
1.12 
1.14 
1.17 

. . 



PE600313 

This is an enclosure indicator page. 
The enclosure PE600313 is enclosed within the 

container PE900438 at this location in this 
document. 

The enclosure PE600313 has the following characteristics: 
ITEM-BARCODE = PE600313 

CONTAINER-BARCODE = PE900438 
NAME = Loch Ard 1 Drilling Data Plot, 1:2500 

BASIN = OTWAY 
PERMIT = VIC/P31 

TYPE = WELL 
SUBTYPE = WELL-LOG 

DESCRIPTION = Loch Ard 1 Drilling Data Plot, 1:2500, 
Vol 1, Appendix 5 Appendix I (colour) 

REMARKS = 
DATE-CREATED = * 

DATE-RECEIVED = * 
W-NO = W1090 

WELL-NAME = Loch Ard 1 
CONTRACTOR = Backer Hughes Inteq 

CLIENT-OP-CO = BHP 

(Inserted by DNRE - Vie Govt Mines Dept) 



PE600609 

This is an enclosure indicator page. 
The enclosure PE600609 is enclosed within the 

container PE900438 at this location in this 
document. 

The enclosure PE600609 has the following characteristics: 
ITEM-BARCODE = PE600609 

CONTAINER-BARCODE = PE900438 
NAME = Loch Ard 1 Pressure Data Plot, 1:2500 

BASIN = OTWAY 
PERMIT = VIC/P31 

TYPE = WELL 
SUBTYPE = WELL-LOG 

DESCRIPTION = Loch Ard 1 Pressure Data Plot, 1:2500, 
Vol 1, Appendix 5 Appendix II (colour) 

REMARKS = 
DATE-CREATED = * 

DATE-RECEIVED ='* 
W-NO = W1090 

WELL-NAME = Loch Ard 1 
CONTRACTOR = Backer Hughes Inteq 

CLIENT-OP-CO = BHP 

(Inserted by DNRE - Vie Govt Mines Dept) 



PE600608 

This is an enclosure indicator page. 
The enclosure PE600608 is enclosed within the 

container PE900438 at this location in this 
document. 

The enclosure PE600608 has the following characteristics: 
ITEM-BARCODE = PE600608 

CONTAINER-BARCODE = PE900438 
NAME = Loch Ard 1 Composite Data Pressure 

Plot, 1:2500 
BASIN = OTWAY 

PERMIT = VIC/P31 
TYPE = WELL 

SUBTYPE = WELL-LOG 
DESCRIPTION = Loch Ard 1 Composite Data Pressure 

Plot, 1:2500, Vol 1, Appendix 5 
Appendix III (colour) 

REMARKS = 
DATE-CREATED = * 

DATE-RECEIVED = * 
W-NO = W1090 

WELL-NAME = Loch Ard 1 
CONTRACTOR = Backer Hughes Inteq 

CLIENT-OP-CO = BHP 

(Inserted by DNRE - Vie Govt Mines Dept) 



PE600611 

This is an enclosure indicator page. 
The enclosure PE600611 is enclosed within the 

container PE900438 at this location in this 
document. 

The enclosure PE600611 has the following characteristics: 
ITEM-BARCODE = PE600611 

CONTAINER-BARCODE = PE900438 
NAME = Loch Ard 1 Pressure Gradient Analysis 

Plot, 1:5000 
BASIN = OTWAY 

PERMIT = VIC/P31 
TYPE = WELL 

SUBTYPE = WELL-LOG 
DESCRIPTION = Loch Ard 1 Pressure Gradient Analysis 

Plot, 1:5000, Vol 1, Appendix 5 
Appendix IV (colour) 

REMARKS = 
DATE-CREATED = * 

DATE-RECEIVED = * 
W-NO = w1090 

WELL-NAME = Loch Ard 1 
CONTRACTOR = Backer Hughes Inteq 

CLIENT-OP-CO = BHP 

(Inserted by DNRE - Vie Govt Mines Dept) 



PE600312 

This is an enclosure indicator page. 
The enclosure PE600312 is enclosed within the 

container PE900438 at this location in this 
document. 

The enclosure PE600312 has the following characteristics: 
ITEM-BARCODE = PE600312 

CONTAINER-BARCODE = PE900438 
NAME = Loch Ard 1 Drillbyte MWD Log, 1:500 

BASIN = OTWAY 
PERMIT = VIC/P31 

TYPE = WELL 
SUBTYPE = WELL-LOG 

DESCRIPTION = Loch Ard 1 Drillbyte MWD Log, 1:500 Vol 
1, Appendix 5 Appendix V (colour) 

REMARKS = 
DATE-CREATED = * 

DATE-RECEIVED = *' 
W-NO = W1090 

WELL-NAME = Loch Ard 1 
CONTRACTOR = Backer Hughes Inteq 

CLIENT-OP-CO = BHP 

(Inserted by DNRE - Vie Govt Mines Dept) 



PE600314 

This is an enclosure indicator page. 
The enclosure PE600314 is enclosed within the 

container PE900438 at this location in this 
document. 

The enclosure PE600314 has the following characteristics: 
ITEM-BARCODE = PE600314 

CONTAINER-BARCODE = PE900438 
NAME = Loch Ard 1 Drillbyte MWD Time Log, 

1:500 
BASIN = OTWAY 

PERMIT = VIC/P31 
TYPE = WELL 

SUBTYPE = WELL-LOG 
DESCRIPTION = Loch Ard 1 Drillbyte MWD Time Log, 

1:500, Appendix 5 Appendix VI (colour) 
REMARKS = 

DATE-CREATED = * 
DATE-RECEIVED = * 

W-NO = W1090 
WELL-NAME = Loch Ard 1 

CONTRACTOR = Backer Hughes Inteq 
CLIENT-OP-CO = BHP 

(Inserted by DNRE - Vie Govt Mines Dept) 



PE600610 

This is an enclosure indicator page. 
The enclosure PE600610 is enclosed within the 

container PE900438 at this location in this 
document. 

The enclosure PE600610 has the following characteristics: 
ITEM-BARCODE = PE600610 

CONTAINER-BARCODE = PE900438 
NAME = Loch Ard 1 Well Progress Plot, 1:20000 

BASIN = OTWAY 
PERMIT = VIC/P31 

TYPE = WELL 
SUBTYPE = WELL-LOG 

DESCRIPTION = Loch Ard 1 Well Progress Plot, vol 1, 
Appendix 5 Appendix VII, 1:20000 
(colour) 

REMARKS = 
DATE-CREATED = * 

DATE-RECEIVED = * 
W-NO = W1090 

WELL-NAME = Loch Ard 1 
CONTRACTOR = Backer Hughes Inteq 

CLIENT-OP-CO = BHP 

(Inserted by DNRE - Vie Govt Mines Dept) 



PE600346 

This is an enclosure indicator page. 
The enclosure PE600346 is enclosed within the 

container PE900438 at this location in this 
document. 

The enclosure PE600346 has the following characteristics: 
ITEM-BARCODE = PE600346 

CONTAINER-BARCODE = PE900438 
NAME = Loch Ard 1 Drillbyte Formation 

Evaluation Log, 1:500 
BASIN = OTWAY 

PERMIT = VIC/P31 
TYPE = WELL 

SUBTYPE = WELL-LOG 
DESCRIPTION = Loch Ard 1 Drillbyte Formation 

Evaluation Log, 1:500, Vol 1 Appendix 5 
Appendix XI (B&W) 

REMARKS = 
DATE-CREATED = * 

DATE-RECEIVED = * 
W-NO = W1090 

WELL-NAME = Loch Ard 1 
CONTRACTOR = Backer Hughes Inteq 

CLIENT-OP-CO = BHP 

(Inserted by DNRE - Vie Govt Mines Dept) 



6.6 APPENDIX 6 MWD End of Well Report 



BHP PETROLEUM 
LOCH ARD-1 

VICTORIA - OTWAY BASIN 
OCTOBER 1993 

END OF WELL REPORT 

EASTMAN TELECO 

FIELD SERVICE ENGINEERS 

M. SALE 

A. SOMOFF 



DISCLAIMER 

Eastman Teleco does not guarantee the accuracy or correctness of 
interpretations provided in or from this report. Since all 
interpretations are opinions based on measurements Eastman Teleco 
shall, under no circumstances, be responsible for consequential damages 
or any other loss, costs, damages or expenses incurred or expressed and 
implied warranties related to its service which is governed by Eastman 
Teleco's terms and conditions. 
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INTRODUCTION 



1. INTRODUCTION 

Eastman Teleco's Dual Propagation Resistivity Measurement While 
Drilling services were utilized onboard the BYFORD DOLPHIN for the 
drilling of BHP Petroleum's LOCH ARD-1 well in the VIC/P31 Permit, 
offshore Victoria. 

LOCH ARD-1 was spudded on October lgth, 1993 and Eastman Teleco's 
MWD services were utilized on the well from October 23rd from a 
depth of 393m. 

The 12 l/4" hole section was drilled from 393m to 942m. 
The 8 l/2" hole section was drilled from 942m to 1397m. 

Eastman Teleco services were completed on October 27th, 1993. 
Eastman Teleco depths were measured in meters below the Drill 
Floor and were based on the drillers pipe tally. 
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GENERAL WELL INFORMATION 



2. GENERAL WELL INFORMATION 

Oil Company 

Oil Company Personnel 

Well Name 

Well Type 

Well Permit 

Area 

D.F. Elevation 

Water Depth 

Spud Date 

Teleco Commencement Date 

Teleco Completion Date 

Completion Depth 

Drilling Contractor 

Rig Name 

Rig Type 

Teleco Services 

Teleco Job Number 

Teleco Personnel 

: BHP PETROLEUM 

: G. BLUNT / G. HOWARD 

: LOCH ARD-1 

: EXPLORATION 

: VIC/P31 

: OTWAY BASIN 

: 25.'0 m - 

: 75.0 m 

: 19th OCTOBER 1993 

: 23rd OCTOBER 1993 

: 27th OCTOBER 1993 

: 1397 m 

: DOLPHIN DRILLING 

: BYFORD DOLPHIN 

: SEMI-SUBMERSIBLE 

: DPR 

: ETAU 253 

: A. SOMOFF M. SALE 
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3. MWD TOOL SUMMARY 

2 tools were used over 3 runs to drill from 393m to 1425m. 

Run Tool Serial Tool 
# Size No Type 

1 8 I/4" 2280-02 DPR 
2 8 l/4" 2280-02 DPR 
3 6 3/4" 1674-10 DPR 

Interval Drilled: 393 - 1397m - 1004m 
Interval Logged: Gamma Ray - 100% 

Resistivity - 100% 

Failure Statistics 

DPR Drilled Failure 
Hours Interval Type 

16.00 393.0 - 942 - 
1.50 942.0 - 942 - 

32.00 942.0 - 1397 - 

Total DPR hours 49.50 
DPR failures 0 
Mean Time Between Failures none 



Section 4 

MWD RUN SUMMARIES 



RUN SUMMARY 
No 1 8 

Hole Size: 

Tool Tvpe & No: 

Time & Date in the Hole: 

Time & Date out of Hole: 

Range: Depth 

Circulating Hours for Run: 

Operating Hours for Run: 

12 l/4" 

DPR TF4 B2280-02 

12:00 hrs 23rd October 1993 

14:15 hrs 24th October 1993 

393m - 942m 

16.00 

16.00 

Comments. 

The Teleco tool was run in an assembly with a HUGHES ATMllH bit. The 
assembly was locked up with a near bit roller reamer, X/O, a 12 318" 
sleeve stabiliser on the MWD tool, a string roller reamer located above 
the Teleco tool and a string stabilizer two collars above that. 

Drilling commenced at 393m with very high ROP's being achieved through 
out the run, particularly in the sandstones with an average of over 100 
m/hr. At 942m the bit was pulled to run 9 5/8" casing after a suitable 
formation to set it in was intersected. 

During this run the inclination built slightly from 1.0 degree to 1.5 
degrees while the azimuth turned from 298.2 degrees to 158.70 
degrees over the corresponding interval. 

Drilling parameters throughout the run were:-WOB 1 to 35 klbs, RPM 100 
to 110 
2700 Psf. 

Flow rates of 755 to 760 gpm giving a Pump Pressure of 2300 to 
Rates of penetration ranged from 20 to 300 m/hr. 



RUN SUMMARY 
No 2 0 

Size: Hole 

Tool Type & No: 

Time & Date in the Hole: 

Time & Date out of Hole: 

Depth Range: 

Circulating Hours for Run: 

Operating Hours for Run: 

12 l/4" 

DPR TF4 B1674-10 

02:30 hrs 25th October 1993 

08:30 hrs 25th October 1993 

942m - 942m 

1.50 

1.50 

Comments. 

The same assembly as used in the previous run was utilized in a wiper 
trip prior to running 9 5/8" casing. 



RUN SUMMARY 

No 3 a 

Size: Hole 

Tool Tspe & No: 

Time & Date in the Hole: 

Time ,k Date out of Hole: 

Depth Range: 

Circulating Hours for Run: 

Operating Hours for Run: 

8 l/2" 

DPR TF4 E16'74-10 

22:30 hrs 25rd October 1993 

17:00 hrs 27th October 1993 

942m - 1397m 

32.00 

32.00 

Comments. 

The Teleco tool was run in an assembly with a HUGHES ATMllH bit. The 
assembly was locked up with a junk sub, near bit roller reamer, X/O, an 
8 3/8" integral blade stabiliser on the MWD tool and a string roller 
reamer located above the Teleco tool and a string stabilizer two 
collars above that. 

After drilling out the cement, float and shoe, drilling of new hole 
commenced at 942m with rates of penetration ranging between 15 and 60 
m/hr. At 1397m the bit was pulled at TD for the well.‘ 

During this run the inclination built from 1.2 degrees to 2.5 degrees 
while the azimuth turned from 153.7 degrees to 95.0 degrees over the 
corresponding interval. 

Drilling parameters throughout the run were:-WOB 10 to 35 klbs, RPM 100 
to 120 
2000 Psf. 

Flow rates of 400 to 420 gpm giving a Pump Pressure of 1800 tc 
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PERFORMANCE REPORT NO.1 

TOOL DHB 8442-01 

Equipment Description: 8 l/4" DPR 

Serial No. B2280-02 TF4 X4 Split Phase 

Teleco Run No.: 1 

Total Circulating Hours: 16.0 

Non Operating Hours: 

Resistivity: 

Gamma Ray: 

Directional: 

00.00 

00.00 

00.00 

Interval Drilled: 393m - 942m 

Operational Problems 

The tool performed to specification throughout the run. 



PERFORMANCE REPORT NO.2 

TOOL DHE 8442-02 

Equipment Description: 8 l/4" DPR 

Serial No. E1674-10 TF4 X4 Split Phase 

Teleco Run No.: 2 

Total Circulating Hours: 1.50 

Yon Operating Hours: 

Resistivity: 

Gamma Ray: 

Directional: 

Interval Drilled: WIPER TRIP 

Operational Problems 

00.00 

00.00 

00.00 

The tool performed to specification throughout the run. 



. ..-s , 

PERFORMANCE REPORT NO.3 

TOOL DHE 1674-10 

Equipment Descr iption: 6 3/4" DPR 

Serial No. Bl670-10 TF4 X4 Split Phase 

Teleco Run No.: 3 

Total Circulating Hours: 32.00 

Non Operating Hours: 

Resis tiv ity : 

Gamma Ray: 

Direc tional: 

Interval Drilled: 

00.00 

00.00 

00.00 

942.0 - 1397.0m 

Operational Problems 

W hile drilling out the cement the tools  pulse showed s igns  of being 
interfered with by some external noise source. This  noise was 
observable on the M W D  decoder s trip chart as well as on the TR 2300 
threshoscope as a wave form with a frequency of approximately 0.5 Hz. 
As a result of this  noise which persis ted throughout the run, decoding 
problems were experienced resulting in an intermittent M W D  log. The 
source of this  noise is  believed to be the rig pumps although no hard 
ev idence supporting this  could be established. 

During the run numerous actions were taken to rectify the s ituation, 
these inc luded changing pumps and flow rates as well as us ing var ious  
frequency filters  available on the TR 2300. The noise was evident on 
both pumps and due to the high noise to s ignal ratio the filters  were 
not completely  effec tive. 

The memory log produced from this  run was not affec ted at all 
indicating that this  was solely  a telemetry problem. 
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6.1 FORMATION EVALUATION SENSOR VERIFICATION DATA 

Teleco Run No: Pre 1 Post 1 Pre 3 Post 3 
DPR Sub No: 8105 8105 6124 6124 
PDBV deg: 7.778 7.778 10.404 10.404 
PDOV deg: 7.942 7.753 10.604 10.213 
PDCV +/- deg: -0.164 0.025 -0.200 0.191 

ATBV dB: 5.866 5.866 6.033 6.033 
ATOV dB: 5.789 6.271 6.649 7.277 
ATCV +/- dB: 0.077 -0.405 -0.616 -1.239 

STEEL 1.5 1.5 1.5 1.5 
TCDV deg c"i 16.1 35.2 13.2 28.5 - 

GR Detector No: 581-14 581-14 444-l 444-l 
Background cps: 3.2 4.1 3.8 4.1 

VERIFICATION MNEMONICS 6.2 

PDBV = 

PDOV = 
PDCV = 
ATBV = 

ATOV = 
ATCV = 
STEEL = 
TCDV = 

EXPLANATION 

Phase Difference - Shop air-hang calibration temperature 
corrected for rig verification temperature. 
Phase Difference - Wellsite air-hang verification. 
Phase Difference - Variance. 
Attenuation - Shop air-hang calibration temperature 
corrected for rig verification temperature. 
Attenuation - Wellsite air-hang verification. 
Attenuation - Variance. 
Distance to nearest steel during wellsite air-hang. 
Teleco Tool Temperature during air-hang verification. 



Section I 

SENSOR OFFSETS 
and 

ENVIRONMENTAL CORRECTIONS 



7.1 SENSOR TO BIT DISTANCE (M) 

Teleco Run No 1 2 3 
Resistivity 3.79 3.79 4.18 
Gamma Ray 5.13 5.13 5.96 
Directional 7.79 7.79 8.15 

7.2 LOG ENVIRONMENTAL CORRECTIONS: 

Gamma Ray: Normalised for Tool Size, Borehole Size, Sensor Type 
and mud Potassium 

Resistivity: Normalised for Tool Size, Borehole Size, Mud 
Resistivity, Temperature. No correction has been 
applied for formation dielectric properties. 

7.3 LOG CORRECTIONS 

Date Time Depth Chloride 
In mm 

23-10-93 14:35 393 
23-10-93 20:22 595 
23-10-93 22:49 739 
24-10-93 02:oo 845 
24-10-93 07:oo 933 
26-10-93 00:15 943 
26-10-93 09:50 971 
26-10-93 lo:50 988 
26-10-93 14:30 1049 
26-10-93 15:07 1055 

=26-lo-93 20:28 1175 
27-10-93 01~00 1250 

47000 0.0773 / 32 8.38 1.03 
52000 0.0712 / 32 7.62 1.08 
48000 0.0721 / 34 8.49 1.08 
50000 0.0674 / 37 8.53 1.09 
50000 0.0652 / 39 8.53 1.10 
49000 0.0855 / 25 8.28 1.08 
49000 0.0821 / 27 8.28 1.08 
47000 0.0833 / 28 6.91 1.08 
47000 * 0.0787 / 31 6.91 1.08 
52000 0.0725 / 31 8.38 1.09 
57000 0.0638 / 34 9.33 1.09 
55000 0.0614 / 38 9.14 1.09 

Resist.(Rm) 
ohm.m / deg C 

KCL 
x 

M.W. 
a 



. 
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LOG MNEMONICS 



_ - - -. - -. - 

8. TELECO FORMATION EVALUATION LOG INFORMATION 

8.1 LOG MNEMONICS 

GRAM = Natural Gamma Ray [RWD] (MWD-API) 
GRAX = Natural Gamma Ray [MWD] (MWD-API) 
TCDM = MWD Tool Temperature [RWD] (Deg C) 
TCDX = MWD Tool Temperature [MWD] (Deg C) 
RPCX = Resistivity Phase Difference, Corrected [MWD] (Ohmm) 
RACX = Resistivity Amplitude Ratio, Corrected [MWD] (Ohmm) 
RPCM = Resistivity Phase Difference, Corrected [RWD] (Ohmm) 
RACM = Resistivity Amplitude Ratio, Corrected [RWD] (Ohmm) 
RPDM = Resistivity Phase Difference, Dielectric Corrected [MWD] 
RADM = Resistivity Amplitude Ratio, Dielectric Corrected [RWD] 
PDEM = Phase Difference, Elapsed Time Since Drilled [RWD] (Min) 
PDDM = Phase Difference, Data Density Integrated. 
WBCS = Surface Weight On Bit (1000 Lbs) 
ROPS = Rate of Penetration (m/hr) 
RPMS = Surface Revolutions Per Minute. 

8.2 SUB ASSEMBLY MNEMONICS: 

DPR = Dual Propagation Resistivity Sub 
DIR = Directional MWD Collar 
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. - -. 

DIRECTIONAL .SURVEYS 1 
COMPANY . . . . 
WELL . m . . . . . 
FIELD -...I. 
COUNn . . . . . 
STfWE . . . . m. 
COUNTRY . ..m 

BW PETROLEUM 
LOCH FtRD- I 

OTHfW BASIN 
vrc/P3 I 
VICTORTA 

FtlJSTFmL m 
WELL LOCflTIoN : LfHITlfIlE LONGITUDE 

38’ 55’ 54.66’ SWTl-t 143. lE?’ 55.16. EfKT- 

DRILLING CWtPANY : DOLFH1N DRILLING RIG : BYFORD 
PERnAhiENT DEPTH mm : tTSLT ELEV. I 25.EtH 
SURVEYS HERS. FRon : ROTFW TFtBLE, LoCHTED 25.8H FWWE PERtt. DITTu)tm 

4 
SPUD DflTE . m.m H-18-93 PROP. AZIMUTH m----m N-Ft- 
MWD STffRTED l o 23-18-33 TOTffL DEPTH . . . . . 1397.0Pt 
MWD ENDED . m.. 27-M-93 TELECO .JOB ID . . ETRU 253 
COORD. GRID SYSTEM : 
GRID ORIGIN I GRID CORR. : 8 
HRGNtIC DECL. CORR. : 11 GRID DECL. CORRm : If / 
f’fINIM CURVRTURE HETHOII USED FOR SURVEY CRtcX.RMTIM- 
VERTKFlL KU : CLOSURE CALCWF1TEXJ ffT EHCH SURVEY STHTIOl’+k 
INITIFtL TIE-IN TO SEHBEII, 

1.1 l o G. BLUNT/G.HOWFtRD 

D1RECTIONf3L COMPfWY . . . 
DIRECTIONFiL DRILLER . . . 
TELECO PERSONNEL . m . . . . Ft. SOMOFF 



205m 

3W.A 
3l.ooO 

t%iJm 
t3.A 

m.3w 

2.n 
5s 
69 
5.07 
3m 
3.17 

to25 
2.67 
3.77 
2.9 
0.57 

-1s 
3m 

-4.5 

O&i? 
La34 
oi!m 
0.m 
01043 
o*m? 
aa33 

wT3 
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MWD Run 11 

ITEM OD (ins.1 ID (ins.) 

BIT 12 l/4 - 
N.B ROLLER REAMER 12 l/4 2 7/B 
x/o 7 7/B 2 7/B 
TELECO MWD 8114 - 
ROLLER REAMER 12 l/4 2 3/4 
DC 8 2 7/B 
DC 7 7/B 2 15/16 
STRING STAB 7 7/B 2 7/B 
DC 7 7/B 2 7/B 
DC 8 2 13/16 
DC 7 13/16 2 7/B 
DC 7 7/B 2 7/B 
DC 7 15/16 2 15/16 
DC 7 7/B 2 3/4 
DC 7 M/16 2 15/16 
DC 8 3 
DC 7 13/16 2 7/B 
DC 7 7/B 2 13/16 
DC 7 7/B 2 7/B 
JARS 8 2 7/B 
PONY DC 8 2 15/16 
DC 8 2 7/B 
DC 7 13/16 2 7/B 
x/o 6 7/16 2 7/B 
9 X HWDP 5 3 

LENGTH (m) REMARKS 

0.32 
2.44 
0.53 

12.35 
2.33 
9.37 
9.14 
2.10 
9.03 
9.37 
9.40 
8.98 
9.36 
9.13 
9.03 
9.16 
9.20 
9.21 
9.37 
5.78 
3.07 
8.99 
8.93 
1.52 

80.13 

HTC ATMllHG 

TSI 50 
B2280-02 DPR 

TOTAL BHA 257.45 

BIT RUN #5 HUGHES ATM llHG, 12 l/4" 16,16,15 JETS. 
DRILLED FROM 393m TO 942m. BIT GRADED 2-l-WT-A-E-2-NO-TD. 

TELECO MWD DHB 2280-02 DPR TF4, DATA RATE X4SP 
TURBINE FLOW RANGE 425 - 900 gpm. VALVE GAP 1.00". 
TELECO MWD TOOL HAD A 12 l/4" SLEEVE STABILISER, SN 8520. 



ITEM OD (ins.) 

BIT 12 l/4 
N.B ROLLER REAMER 12 l/4 
x/o 7 7/B 
TELECO MWD 8 l/4 
ROLLER REAMER 12 l/4 
DC 8 
DC 7 7/B 
STRING STAB 7 7/B 
DC 7 7/B 
DC 8 
DC 7 13/16 
DC 7 7/B 

C 7 15/16 
LX 7 7/B 
DC 7 15/16 
DC 8 
DC 7 13/16 
DC 7 7/B 
DC 7 7/B 
JARS . 8 
PONY DC 8 
DC 8 
DC 7 13/16 
x/o 6 7/16 
9 X HWDP 5 

MWD Run #2 

ID (ins.) LENGTH (m) REMARKS 

2 7/B 
2 7/B 

2 314 
2 7/B 
2 15/16 
2 7/B 
2 7/B 
2 13/16 
2 7/B 
2 7/B 
2 15/16 
2 314 
2 15/16 
3 
2 7/B 
2 13/16 
2 7/B 
2 7/B 
2 15/16 
2 7/B 
2 7/B 
2 7/B 
3 

0.32 
2.44 
0.53 

12.35 
2.33 
9.37 
9.14 
2.10 
9.03 
9.37 
9.40 
8.98 
9.36 
9.13 
9.03 
9.16 
9.20 
9.21 
9.37 
5.78 
3.07 
8.99 
8.93 
1.52. 

80.13 

HTC ATMllHG 

TSI 50 
B2280-02 DPR 

TOTAL BHA 257.45 

BIT RUN #6 HUGHES ATM llHG, 12 l/4" 16,16,15 JETS. WIPER TRIP. 

ELECO MWD DHB 2280-02 DPR TF4, DATA RATE X4SP TURBINE FLOW RANGE 425 - 
300 gpm. VALVE GAP 1.00". TELECO MWD TOOL HAD A 12 l/4" SLEEVE 
STABILISER, SN 8520. 



MWD Run 13 

ITEM (ins.) OD ID (ins.) LENGTH (m) REMARKS 

BIT 8 l/2 
JUNK SUB 5 l/2 
N.B ROLLER REAMER 6 3/B 
x/o 6 13/16 
TELECO MWD 6 5/B 
STR ROLLER REAMER 6 3/B 
DC 6 5/16 
DC 6 5/16 
STRING STAB 6 l/2 
DC 6 5/16 
DC 6 5/16 
DC 6 l/2 
DC 6 5/16 
DC 6 5/16 
DC 6 5/16 
DC 6 5/16 
DC 6 5/16 
DC 6 5/l6 
DC 6 5/16 
DC 6 5/16 
DC 6 5/16 
DC 6 l/2 
DC 6 l/2 
JARS 6 3/8 
PONY DC 6 l/2 
DC 6 5/16 
DC 6 5/16 
9 X HWDP 5 

2 l/4 
1 7/B 
2 7/B 

1 7/B 
3 
2 3/4 
2 7/B 
2 7/B 
2 7/B 
2 3/4 
2 3/4 
2 3/4 
2 7/B 
2 7/B 
2 7/B 
2 7/B 
2 7/B 
2 7/B 
2 7/B 
2 7/B 
2 7/B 
2 l/2 
2 7/B 
2 3/4 
2 314 
3 

0.24 
0.80 
1.86 
0.70 

12.16 
1.61 
9.23 
8.98 
1.76 
9.21 
9.03 
9.16 
9.30 
9.03 
9.36 
9.13 
9.30 
9.09 
9.38 
9.39 
9.18 
9.39 
9.22 
5.20 
2.70 
9.24 
9.18 

80.13 

HTC ATMllHG 

TSI 50 
B2280-02 DPR 

TOTAL BHA 272.96 

BTT RUN #7 HUGHES ATM llHG, 8 l/2" 12,12,12 JETS. 
DRILLED FROM 942m TO 139'7m. BIT GRADED 3-3-WT-A-E-I-ER-TD. 

TELECO MWD DHE 1674-10 DPR TF4, DATA RATE X4SP 
TURBINE FLOW RANGE 250 - 500 gpm. VALVE GAP 0.90". 
TELECO MWD TOOL HAD A 8 3/B" BLADE STABILISER. 
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DRILLING DIARY 



DRILLING DIARY 

Date Time 

23-10-93 lo:oo 
1l:OO 
12:oo 

15:oo 
15:30 

16:30 
24-10-93 0o:oo 

03:oo 
04:oo 
07:30 
08:30 

09:oo 
lo:oo 
ll:oo 

12:oo 
12:30 

13:oo 

14:30 

19:oo 
22:oo 

25-10-93 0o:oo 
01:oo 

02:30 

05:oo 
06:30 
08:30 
09:oo 
09:30 
12:oo 
13:30 
14:oo 

15:30 Set seal assy & test same to 3500psi. 
16:00 Test BOP's.. 
18:00 Set 9 S/B" wear bushing. 
18:30 L/out 12 l/4" BHA. 

Operation 

M/up 12 l/4"- BHA & RIH. 
Calibrate MWD. 
Cont RIH w/ BHA. P/up str R/R, stab & 5 x 8" DC's. 
Test MWD @  surface. 
Drill f/ 393 - 396m & CBU. 
Pull back inside shoe & perform LOT. EMW = 1.44sg. 
RIH to 396m. 
Drill f/ 396 - 786m. FLC on connxs. 
Drill 786 - 860m. FLC connxs. 
CBU for sample. 
Drill 860 - 942m. FLC connxs. 
CBU. 
FLC. Pump slug. Pull 6 stds @  770m. 5OKlbs o/pull - 
swabbing. FLC - ok. Attempt RIH - resistance. Work 
free. 
Ream back to btm f/ 770 - 942m. 
CBU - max gas 0.045%. 
FLC. POOH wet @  654m, max o/pull 30 Klbs, taking good 
mud. Slug pipe & cant POOH @  600m. Max o/pull 30 
Klbs -not taking good mud in this section of hole. 
CBU @  600m - no gas. 
Pump out of hole f/ 600 - shoe. Tight @  506m - hole 
packed off. 
FLC 10 mins e shoe & POOH. Hole took good mud. Dump 
memory on MWD & rack back same. 
R/up Schlumberger. Prepare & run Log #l - SONIC-MSFL- 
DLT-GR-AMS-TCC. 
Prepare & run Log.#2 - FMS-GR-AMS. 
Prepare & run Log #3 - 30 shot CST. 
R/dwn Schlumberger. 
M/up hanger, r/tool & plug assy on jt DP & rack in 
derrick. 

TlhKL(eCSO Run #2 
RIH w/ 12 l/4" BHA @  587m - 15 klbs drag. Work 
through tight hole to 596m. Cont RIH to 942m. No 
fill. 
CBU. No gas. 
FLC, slug pipe, POOH to run 9 S/B" csg. 
M/up cmt head to std DP & rack in derrick. 
Retrieve nominal bore protector. 
R/up & run 9 S/B" csg. Fill every 5 jts. 
Cont run 9 5/B" csg. Land same w/ shoe @  930m. 
Circ 250 bbls mud. 
Test cmt lines to 3000psi. Mix & pump cmt. Plug 
did not bump. 



. 
26-10-93 0O:OO 

02:oo 

06:OO 
07:oo 
07:30 

27-10-93 0o:oo 
08:30 

10:30 

11:30 
12:30 
13:oo 
13:30 
14:oo 

17:30 

T~l~c=O Run #3 
M/up 8 l/2" BHA & RIH. 
Brk circ & tag cmt @ 897m. Drill out plugs, float 
& cmt w/ seawater. Change to KC1 mud. Drill shoe, 
clean out rathole to 942m. Surge for junk. Drill 
3m new hole to 945m. Surge for junk. 
Circ hole clean. 
Perform LOT.. EMW = 1.87sg. 
Drill 8 l/2" hole f/ 945 - 1223m. FLC connxs. No 
drag. 

Drill 8 l/2" hole f/. 1223 - 1397m. FLC & ream connxs. 
Circ hole clean & boost riser through choke & kill 
lines. 
FLC, pull 5 stds & pump slug (hole good). Cont POOH. 
At 1197m, 50klbs o/pull. Hole not taking mud. 
Pump out of hole f/ 1197m - max o/pull 20 klbs. 
RIH to 1042m. Wash/ream to 1057m & cant to RIH. 
Wash/ream f/ 1386 - 1397m. 
Circ hole clean. 
Pump slug, POOH. FLC @ shoe & BOP's. L/out pony DC, 
jars, stab, MWD, junk sub & bit. 
R/up Schlumberger. Prepare to run logs. 



SECTION 12 

MUD RECORD 



MUD REPORTS 

TELECO RUN # 1 1 1 1 1 1 

HOLE SIZE ins 12.25 12.25 12.25 12.25 12.25 12.25 

DATE 23-10 23-10 23-10 23-10 24-10 24-10 

TIME 08:OO 19:00 22:00 24:00 02:30 08:OO 

DEPTH m 393 520 719 786 860 942 

WEIGHT sg 1.05+ 1.08 1.09 1.10 1.09 1.10 

VISCOSITY set 50 52 54 52 54 52 

PV cp 13 18 15 16 15 14 

YP lb/100 ft sq 19 24 27 22 25 22 

GELS lOs/lOmin 5/5 6/B 6/10 6/B 5/7 W6 

FILTRATE 
cc/30 min 8.0 7.6 6.4 6.4 5.8 5.4 

HTHP FILTRATE 
cc/30 min 

CAKE 32nd 1.0 1.0 1.0 1.0 1.0 1.0 

SOLIDS % by vol 3.7 5.0 5.6 5.6 5.6 6.2 

WATER CONTENT 
% by volume 96.3 95.0 94.4 94.4 94.4 93.8 

SAND % by vol Nil 3.75 1.25 3.00 1.00 2.50 

PH 11.5 9.8 9.5 9.4 9.3 9.6 

CHLORIDE Kppm 47.0 46.0 50.0 50.0 50.0 50.0 

CALCIUM mg/l 360 360 260 260 260 280 

POTASSIUM Kmg/l 44.00 37.00 45iOO 44.60 44.80 44.40 
% WT KC1 8.50 7.10 8.70 8.60 8.60 8.50 



'TELECO RUN # 1 2 2 3 I 3 3 

HOLE SIZE ins 12.25 12.25 8.5 12.25 8.5 8.5 

26-10 26-10 

LO:30 11:15 

986 995 

~DATE 24-10 25-10 25-10 26-10 

21:30 

1188 

1.08+ 

TIME 23:30 22:30 06:OO 

DEPTH m 942 942 942 

WEIGHT sg . 1.08 1.10 1.08 

VISCOSITY set 48 58 48 49 1 48 48 

PV cp 14 18 14 13 

YP lb/l00 sq ft 25 24 25 22 

GELS lOs/lOmin s/6 518 5/5 1 5/5 7/i 5/6 

FILTRATE 
cc/30 min 4.8 1 4,8 5.2 5.2 5.2 4.8 

HTHP FILTRATE 
cc/30 min 

CAKE 32nd 1.0 1.0 1.0 1 1.0 1.0 1.0 

SOLIDS % by vol 5.0 6.3 5.0 5.3 1 6.2 

I 94.7 93.8 

5.4 

WATER CONTENT 
% by volume 95.0 95.0 93.8 94.6 

Tr 

9.6 

55.0 

260 

46.50 
8.50 

Tr 1 0.10 SAND % by vol Tr 2.75 Tr 

PH 9.5 9.3 9.5 

CHLORIDE Kppm 50.0 49.0 50.0 

CALCIUM mg/l 260 360 260 

POTASSIUM Kmg/l 44.40 43.90 44.40 
% WT KC1 8.50 8.40 8.50 

8.6 1 8.6 

47.0 147.0 

360 1 380 



TELECO RUN # 3 3 3 3 

8.5 

27-10. 

09:30 

1397 

1.09 

49 

HOLE SIZE ins 8.5 8.5 8.5 

DATE 26-10 27-10 27-10 

TIME 23:00 05:oo 07:30 

DEPTH m 1207 1340 1375 

WEIGHT sg 

VISCOSITY set 48 

PV cp 14 

22 

519 

4.6 

YP lb/100 sq ft 24 

GELS lOs/lOmin 6/g 6/g 

FILTRATE 
cc/30 min 4.6 4.6 4.8 

HTHP FILTRATE 
cc/30 min 

CAKE 32nd 1.0 1.0 1.0 

SOLIDS % by vol 5.6 5.6 5.6 

WATER CONTENT 
% by volume 94.4 94.4 94.4 

Tr 0.25 1 SAND % by vol. 0.10 0.20 

PH 9.5 9.5 

CHLORIDE Kppm 55.0 49.0 

CALCIUM mg/l 260 280 

POTASSIUM Kmg/l 46.50 43.20 
% WT KC1 8.90 8.30 

9.4 

49.0 

9.5 A 49.0 

280 280 1 
I 

44.50 42.60 
8.60 8.20 I 



PE600315 

This is an enclosure indicator page. 
The enclosure PE600315 is enclosed within the 

container PE900438 at this location in this 
document. 

The enclosure PE600315 has the following characteristics: 
ITEM-BARCODE = PE600315 

CONTAINER-BARCODE = PE900438 
NAME = Loch Ard 1 Dual Propagation 

Resistivity, Gamma Ray, 1:200 
BASIN = OTWAY 

PERMIT = VIC/P31 
TYPE = WELL 

SUBTYPE = WELL-LOG 
DESCRIPTION = Loch Ard 1 Dual Propagation 

Resistivity, Gamma Ray, 1:200, Vol 1, 
Appendix 6 

REMARKS = 
DATE-CREATED = * 

DATE-RECEIVED = * 
W-NO = W1090 

WELL-NAME = Loch Ard 1 
CONTRACTOR = Backer Hughes Inteq 

CLIENT-OP-CO = BHP 

(Inserted by DNRE - Vie Govt Mines Dept) 



PE600316 

This is an enclosure indicator page. 
The enclosure PE600316 is enclosed within the 

container PE900438 at this location in this 
document. 

The enclosure PE600316 has the following characteristics: 
ITEM-BARCODE = PE600316 

CONTAINER-BARCODE = PE900438 
NAME = Loch Ard 1 Dual Propagation 

Resistivity, Gamma Ray, 1:500 
BASIN = OTWAY 

PERMIT = VIC/P31 
TYPE = WELL 

SUBTYPE = WELL-LOG 
DESCRIPTION = Loch Ard 1 Dual Propagation 

Resistivity, Gamma Ray, 1:500, Vol 1, 
Appendix 6 

'REMARKS = 
DATE-CREATED = * 

DATE-RECEIVED = * 
W-NO = W1090 

WELL-NAME = Loch Ard 1 
CONTRACTOR = Backer Hughes Inteq 

CLIENT-OP-CO = BHP 

(Inserted by DNRE - Vie Govt Mines Dept) 



PE600317 

This is an enclosure indicator page. 
The enclosure PE600317 is enclosed within the 

container PE900438 at this location in this 
document. 

The enclosure PE600317 has the following characteristics: 
ITEM-BARCODE = PE600317 

CONTAINER-BARCODE = PE900438 
NAME = Loch Ard 1 Dual Propagation 

Resistivity, Gamma Ray, 1:lOOO 
BASIN = OTWAY 

PERMIT = VIC/P31 
TYPE = WELL 

SUBTYPE = WELL-LOG 
DESCRIPTION = Loch Ard 1 Dual Propagation 

Resistivity, Gamma Ray, l:lOOO, Vol 1, 
Appendix 6 

REMARKS = 
DATE-CREATED = * 

DATE-RECEIVED = * 
W-NO = W1090 

WELL-NAME = Loch Ard 1 
CONTRACTOR = Backer Hughes Inteq 

CLIENT-OP-CO = BHP 

(Inserted by DNRE - Vie Govt Mines Dept) 



PE600318 

This is an enclosure indicator page. 
The enclosure PE600318 is enclosed within the 

container PE900438 at this location in this 
document. 

The enclosure PE600318 has the following characteristics 
ITEM-BARCODE = PE600318 

CONTAINER-BARCODE = PE900438 
NAME = Loch Ard 1 Dielectrically Correlated 

Resistivity, 1:500 
BASIN = OTWAY 

PERMIT = VIC/P31 
TYPE = WELL 

SUBTYPE = WELL-LOG 
DESCRIPTION = Loch Ard 1 Dielectrically Correlated 

Resistivity, 1:500, Vol 1, Appendix 6 
REMARKS = 

'DATE-CREATED = * 
DATE-RECEIVED = * 

W-NO = W1090 
WELL-NAME = Loch Ard 1 

CONTRACTOR = Backer Hughes Inteq 
CLIENT-OP-CO = BHP 

(Inserted by DNRE - Vie Govt Mines Dept) 



---- 
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POSITIONING REPORT 

FOR 

BHP PETROLEUM LTD 

RIG MOVE OF THE 

DRILLING RIG BYFORD DOLPHIN 

LOCATION : LOCH ARD-1 

BLOCK / PERMIT : OTWAY BASIN/WC-P-31 

DATED : 13th of OCTOBER - 19th of OCTOBER, 1993 

REPORT REF : A2150 

. 
&. . 

6- 2 . 
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IShArd- 

. . . 
6 

BHP PETROLEUM LTD 

1 ABSTRACT 

This report details the services provided by Racal Survey Australia Limited (Racal), thing the 
positioning of the semi-submersible drilling rig “B yford Dolphin” over the Loch Ard-1 location in the 
Otway Basin, ofihore Victoria, for BHP Petroleum Limited (BHPP). 

Personnel and equipment mobilised to Portland on the 13th of October, 1993 and transferred to the 
“Byford Dolphin” on the 14th of October. Positioning equipment was set up on the “Byford Dolphin” 
on the 15th of October, 1993. 

The “Byford Dolphin” was positioned over the Loch Ard-1 location, between the 17th and 18th of 
October, 1993. 

A fktal Differential GPS position was obtained for the Loch Ard-1 location after the “Byford Dolphin” 
had ballasted down to drilling draught, during the evening of the 18th of October, 1993. 

Pronosed Location 

The co-ordinates of the proposed location, Loch Ard-1, were provided by BHPP as follows: 

Datum AGD 84 

Latitude : 38’ 55’ 54.639” South 
Longitude : 143” 10’ 55.169” East 

AMG Zone 54 C.M. 141” E 

Easting : 689 134m 
Northing : 5 688 508m 

Rig Heading : 225” 

Final Differential‘ GPS Position -LOCH ARD- 1 

The final DGPS position of the “Byford Dolphin” at Loch Ard-1 was derived between 2257 on the 18th 
of October and 0030 hours on the 19th of October, 1993. The final DGPS position was as follows: 

Datum AGD 84 

Latitude : 
Longitude : 

38” 55’ 54.717” South 
143” 10’ 55.156” East 

AMG Zone 54 CM. 141’ E 

Easting : 689 133.62m 
Northing : 5 688 505.6Om 

Rig Heading : 221.3’ 

The final position is 2.4 metres on a bearing of 187.7’ (T) from the intended Loch Ard-1 location. 

Document Nd.: meporlU14Cb159b215O.doc 

. 
Revhim: . 

- 
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2 REQUIREMENTS 

Racal Survey Australia Limited were contracted by BHPP to provide personnel and positioning 
equipment consisting of a 4 transponder Sonardyne net and interfacing to BHPE’s Del Norte 1008 GPS 
receivers for the rig move of the “B$ord Dolphin” onto the Loch Ard-1 location. Racal’s GNS 
software was used to provide real-time navigation facilities. In addition to the acoustic system, Racal’s 
SkyFix Differential GPS was provided. Racal’s SkyFix system was used as the primary navigation 
system. 

The requirements were as follows: 

a. To provide real-time positioning for the semi-submersible drilling rig “Byford Dolphin” during 
the tow and onto the Loch Ard-1 location. 

b. To track, using a Golf II Laser system the Anchor Handling Vessels, during anchor deployment 
operations. 

C. To provide a final Differential GPS position of the Loch Ard-1 well. 

Document Nd.: a-rcpoctU140-159LZlSO.doc 
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3 SUMMARY OFEVENTS 

Racal personnel K. Eddy, B. Slevin and K. Perry departed Perth for Melbourne during the morning of 
the 13th of October, 1993 and drove to Portland that evening arriving at 2300. 

At 1230 on the 14th of October, Racal personnel and BHP Client Representative, B. Edmonds departed 
Portland by helicopter for the “Byford Dolphin”, arriving at 13 15. 

Survey equipment was set up and operational in the Pilot House of the “Byford Dolphin” by 1030 in the 
15th of October, 1993. 

Anchor recovery at the Minerva-2A location commenced at 1030 on the 16th of October and was 
completed at 0830 on the 17th of October when the tow to Loch Ard-1 commenced. 

The approach to the Loch Ard-1 location commenced at 1239 on the 17th of October with the “Byford 
Dolphin” 3 nautical miles from anchor 6 drop point. Anchor 6 was dropped and on the seabed at 1400 
on the 17th of October and the rig continued its nm into the location. 

Anchor running operations continued until 1423 on the 18th of October when the last anchor was 
placed on the seabed. Anchor pre-tensioning was carried out between 1623 and 1830 on the 18th of 
October. 

On completion of ballasting down the f?nal DGPS position for Loch Ard-1 was observed between 2257 
on the 18th and 0030 on the 19th of October, 1993. 

During the morning of the 19th of October all Racal equipment on the “Byford Dolphin” was 
demobilised and packed into a container for shipping to Perth, this being the last rig move of the 
“Byford Dolphin” for BHPP. 

Racal personnel K. Eddy and B. Slevin departed the “Byford Dolphin” on the crew change helicopter on 
the 19th of October for Portland and Perth. Personnel arrived in Perth during the evening of the 19th of 
October. 

Racal engineer, K. Perry remained on the “Byford Dolphin” to transfer to the MV “Pacific Marlin” to 
recover the Loch Ard-1 acoustic array and demobilise all survey equipment on the “Pacific Marlin”. 
K. Perry arrived in Perth during the evening of the 22nd of October, 1993. 

. . 

Dmxmwnt No.: a-report\214&159\r2150.doc Revisioc 1 

- 
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\id.. 4 GEODETIC PARAMETERS 

The Geodetic parameters used during the project were as follows: 

0 The location co-ordinates and the acoustic positioning systems are defined on Australian Geodetic 
Datum 84 (AGD 84). 

0 The Global Positioning System (G.P.S.) is referenced to World Geodetic System 1984 (WGS 84). 

4.1 DATUMS 

DATUM 
Spheroid 
Semi-major Axis (a) 
Semi-minor Axis (b) 
Eccentricity Squared (G) 
Flattening (‘If) 

DATUM 
Spheroid 
Semi-major Axis (a) 
Semi-minor Axis (b) 
Eccentricity Squared (G) 
Flattening (l/r> 

4.2 PROJECTION 

AMG Zone 
Central Meridian (C.M.) 
Scale factor on the C.M.: 
False Easting 
False Nor-thing 
Latitude of Origin 
Unit of Measure 

: 
. . 
. . 
. 
. 
. 

: 
. . 
. . 
. 

. 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. 

. . 

AGD 1984 
Australian National 
6 378 16O.OOOm 
6 356 774.719m 
0.006 694 542 
298.25 

WCS-84 
WGS-84 
6 378 137.OOOOm 
6 356 752.3142 
0.006 694 380 
298.257 223 563 

U.T.M. 

54 
141° East 
0.9996 
500 ooom 
10 000 OOOm 
0” (Equator) 
International Metre 

4.3 DATUM TRANSFORMATION PARAMETERS 

The datum transformation parameters used in Racal software to convert WGS 84 co-ordinates to 
AGD 84 co-ordinates were as follows: 

Dx = + 116.00m 
DY = + 50.47m 
Dz = - 141.69m 
Rx = + 0.230” 
RY = + 0.390” 
Rz = + 0.344” 
Scale(k) = - 0.0983 

4.4 GEOlD/SPHEROID SEPARATION 

The computed WGS 84 Geoid/Spheroid separation value (N) at the Loch Ard-1 location is -1.46m. s 
. This value was computed using the Ohio State University OSU9lA Gedid Interpretation Program. 

Y-- * 
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5 GLOBAL POSITION SYSTEM (GPS) 

5.1 SYSTEM DESCRIPTION 

The NAVSTAB GPS (Navigational Satellite Timing and Ranging Global Positioning System) is an 
USA Military all weather, space based positioning system that transmits signals from a constellation of 
satellites orbiting the Earth. It is capable of providing suitably equipped users worldwide with accurate 
three dimensional positions on or near the Earth’s surface. The accuracy of the determined positions 
can vary from a few millimetres to 100 metres depending on the method of data acquisition and 
processing. System design consists of three integrated parts: the Ground Control Segment’ the Space 
Segment and the User Segment. The Space Segment is still in the process of being installed and as 
such is not completely operational. 

When completed, the operational space segment will consist of 21 production satellites and 3 active 
spares; the term Space Vehicle (SV) is used as a synonym for satellite. The satellites will be in high 
orbits, at approximately 20,2OOkm, having an orbit period of 12 hours. They will be arranged in 6 
orbital planes, inclined at 55 degrees with near circular orbits. 

_.- / 
The final configuration will provide complete 4 satellite (3D) coverage worldwide. With the present 
launch schedule, 24 hour 3 dimensional coverage will not be available until late 1993. 

The current configuration consists of both Block I (testing) and Block II satellites orbiting and 
transmitting healthy data. The Block I’s are SV’s 3, 12, and 13. The current Block II satellites are 
W’s 1,2,5, 7,9, 14, 15, 16, 17, 18, 19, 20, 21, 22,23,24, 25, 26, 27, 28, 29 and 31. The amount of 
coverage that the satellite configuration provides, depends upon the geographical position of the user. 

It should be noted that available coverage does not represent actual usable working periods, as the 
satellites will at times combine to produce poor geometry and therefore poor positioning. This can 
happen for short periods during the middle of multi-satellite coverage and is a result of the limited 
satellite constellations presently available. It is essential to ascertain the periods of good coverage prior 
to commencing any project involving GPS. Predicted satellite availability printouts are contained in 
Appendix E. 

\ . 

Individual satellites can be set ‘unhealthy’ from time to time whilst they are manoeuvred into new orbital 
planes or due to other operational circumstances which are usually predicted. The status of GPS and 
individual satellites can be obtained from one of the USA based GPS Bulletin Board Services. Prior to 
a project commencing Racal Australia download by modem the current status and almanac file, usually 
from the US Coast Guard Bulletin Board. In addition the Racal Survey Ltd office in Great Yarmouth, 
England monitor the GPS status daily and fax to all Racal operating companies any Notice Advisory to 
NAVSTAR Users (NANUs) that may affect the operational capabilities of the system. 
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5.2 OBSERVATIONS 

Page: 9 of 21 

There are two important types of GPS observations (observables): 

Pseudo-range and Carrier phase. 

Carrier phase is sometimes also referred to as carrier beat phase. Pseudo-range techniques are 
generally used for navigation e.g. Deltanav. In high-precision baseline surveying the carrier phase is 
used. Although the (undifferenced) phase can be used directly, it has become common practice, at least 
in surveying applications, to process certain linear combinations of the original carrier phase 
observations (double differences and triple differences). 

5 -2.1 Pseudo-ranges 

p -+r.-. 

The pseudo-range is a measure of the distance between the satellite and the receiver at the epochs of 
transmission and reception of the signals. The transit time of the signals is measured by comparing 
(correlating) identical pseudo-random noise (PRN) codes generated by the satellite and by the receiver. 
A code-tracking loop within the receiver shifts the internal replica of the PRN code in time until 
maximum correlation wcurs. The codes generated at the receiver are derived from the receiver’s own 
clock, and the codes of the satellite transmissions are generated by the satellite system of clocks. It 
follows that unavoidable timing errors in both the satellite and the receiver clock will cause the 
measured quantity (pseudo-range) to differ from the geometric distance. 

In applications offshore where instantaneous positions are required, the Pseudo-range is the preferred 
observable. Given the satellite ephemeris (i.e. the position of the satellite at the epoch of transmission), 
there are seven unknowns: two clock errors, three receiver co-ordinates and the ionospheric and 
tropospheric delays. The effect of the satellite clock error is negligible for the typical navigation 
solution, particularly considering that the time errors are indistinguishable from the ionospheric and 
tropospheric delays. The satellite clocks are constantly monitored and synchronized with GPS time as 
maintained by the control centre. Actual offsets of the satellite clocks are approximated by polynomials 
in time and transmitted as part of the navigation message to the user for the correction of the measured 
pseudo-ranges. The ionospheric and tropospheric delays can be computed on the basis of ionospheric 
and tropospheric models, thus there are four unknowns left X, Y, 2 and receiver clock error. These can 
be determined from four pseudo-ranges measured simultaneously to four GPS satellites. . 

5.2.2 Carrier Phase 

The phase observable is the difference between the phase of the carrier signal of the satellite, measured 
at the receiver, and the phase of the local oscillator within the receiver at the epoch of measurement. 
This can be regarded as a biased range measurement of the satellite-receiver distance with the integer 
number of carrier waves being unknown. The wavelength of the Ll carrier is about 19cm. Because of 
the fraction of the carrier phase is measured, the term “interferometry” is often used to describe carrier 
phase techniques. 
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5.3 DIF~XRE~G~S(DGPS) 

As the GPS is primarily a USA Defence system it can be expected that the navigation accuracy to the 
civil user will be degraded to about 100 metres standard deviation (Standard Position Service -SPS) as 
specified in the USA 1990 Federal Radio Navigation Plan. The means by which the USA Military 
degrade GPS is with the use of Selective Availability (SA) to control the accuracy of Pseudo-range 
measurements. Essentially, the user is given a false Pseudo-range for each satellite so that the resulting 
measurement is in error by a controlled amount. 

DGPS is a means by which the civil user can overcome Selective Availability. It requires a receiver be 
located at a precisely known point from which Pseudo-range corrections for each satellite can be 
determined and monitored. These Pseudo-range corrections are then communicated by means of a 
telecommunications link to users at unknown locations. The DGPS technique has proven to be 
particularly effective and can improve the accuracy figure to 5 metres or better with or without 
Selective Availability activated. In the relative mode most of the important systematic errors common 
to the known station and at the unknown location cancel out to improve the accuracy of the computed 
position. 
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5.4 SKYFIX DIFFERENTIAL LINK 

Prye: 11 of21 

Racal Survey Australia Limited introduced its SkyFix Differential GPS System in Australia in January 
199 1, using the Inmarsat Pacific and Indian Ocean marine communications satellites as the differential 
data broadcast link. Extensive performance trials and projects undertaken to date have shown SkyFix 
to meet the best industry expectations in terms of quality of service and accuracy. 

The system embodies the successful combination of data capacity, range and coverage with a flexible 
networked Fpproach that lends itself to comprehensive performance and quality monitoring. 

The link capacity of 1200 bits per second allows data from a number of networked reference stations to 
be sent simultaneously without introducing unacceptable delays between reference station and user. 
With four reference stations each generating correction data for ranges from eight satellites, an update 
rate of better than three seconds is achieved by the SkyFix system. 

Satellite communications systems, particularly at the Inmarsat L-band frequencies of 1.5 GHz are 
reliable and free of the interference associated with the crowded M.F./H.F. bands. This high data 
integrity gives users confidence that the corrections will be continuously received without interference. 

The SkyFix Australian network commenced operation in January 199 1, and now comprises reference 
stations at Dampier, Broome, Perth, Adelaide, Sydney, Cairns and Darwin. 

The differential corrections generated at each reference station are brought via landline links to the data 
hub and control centre in Singapore where the system is monitored for performance and quality. From 
there a composite message containing full RTCM 104 version 2 formatted data from all reference 
stations is sent via dual redundant links to satellite earth stations at Sentosa Island, Singapore and 
O.T.C. Perth, Western Australia for uplink and broadcast over the Inmarsat Pacific and Indian Ocean 
Region satellites. 

The design of reference station networks provides a high quality service to major offshore hydrocarbons 
prospect areas, each of which, ideally will be within coverage of more than one reference station. 

The system is easily expandable to provide new areas of coverage by the addition of further networked 
reference stations, with the correction data from these automatically included in the system performance 
and quality control function at the control centres. 

Whilst the DGPS service provider has no control over the operation of the GPS system itself, 
performance can be monitored, quantified and reported to users. The functions of the SkyFix data hub 
and control centre in Singapore are of fundamental importance as its role is to guarantee the best 
possible system performance. 

The SkyFix system includes a 24 hour monitoring facility to ensure the validity of data received at the 
control centre from the DGPS reference stations and that the same data is received over the SkyFix 
satellite data link. 

The monitor system that has been developed by Racal Survey is designed to provide maximum system 
performance information availability whilst providing a rapid indication of performance or fault 
problems should they occur. 

Monitoring and control functions therefore include extensive analysis and archiving of the reference 
corrections and the comparison of range rate corrections - arriving from different stations within the 
network. The system also receives the broadcast message from the satellite data link and applies this 
data to a monitor receiver at the control centre to verify positioning performance. Time series plots of 
this performance, in latitude, longitude, height, together with PDOP and HDOP figures are generated’. . 

Document Nd.: a-reportUl44.b159L215O.doc 



. . 

r” - . , 

Project: Positioning Report for the Rig Move of the Drilling Rig Byford Dolphin Page: 12 of 21 

Loch Ard-1 
BHP PET.ROLEU.. LTD 

Monitoring the data on the link in this way also allows link performance to be appraised in terms of 
message success rate and in terms of overall system message delay. 

Other functions include satellite status information, data recording, and a procedural approach to 
providing client information. 

The SkyFix combination of the Inmarsat satellite communications links using the RTCM 104 Version 2 
DGPS data protocol, the reference station, monitoring and user infrastructure has been shown through 
a growing body of project trials experience to provide a Differentially GPS operating environment 
consistently capable or providing position accuracy’s of 5 metres or better. 

The SkyFix scheme is a homogeneous network within the WGS 84 geodetic reference frame. The 
original network, prior to the Australian extension included ten primary triangulation stations for which 
the WGS 84 values were supplied. The vectors established during this build up create a network 
between the Far East, Australia and Europe. Purely for the purposes of testing the strength and internal 
consistency the network has been subjected to a least squares adjustment by variation of co-ordinates. 
In the final analysis two of the primary triangulation stations, Dongara 38 (W.A.) and Matera (Italy), 
were held fixed. The residual errors pertaining to the remaining eight primaries are listed below. For 
all stations included in the final analysis the mean semi-major axis of the twenty-nine 95% error 
ellipsoids is just over 0.6 metres. The total variation about this mean is contained within plus or minus 
0.6 metres. 

Station 

Port Stanley (Hong Kong) 0.53m 
TC 58 (Abu Dhabi) 0.76m 
Station Hill(Broome W.A) 0.35m 
Gnangara (Perth W.A.) 1.04m 
Bologna (Italy) - 0.14m 
Brimmond Hill (Scotland) - 2.85m 
Dunnet Head (Scotland) - 1.59m 
Tromso (Norway) - l.llm 

Latitude Longitude 

- 1.56m 
- 0.97m 

0.50m 
l.OOm 
0.02m 
0.32m 
1.50m 
2.25m 

Height 

- 0.53m 
0.83m 

- 1.23m 
- 1.82m 

0.39m 
1.16m 
0.8 lm 

- 0.8lm 

Misclosure 

1.73m 
1.49m 
1.95m 
2.32m 
0.4 lm 
3.09m 
2.04m 
2.64m 

For the Australian extension to the network, two primary geodetic points were used at each site, 
together with the transportable laser ranging site, Gnangara 73 in Perth. Trimble 4000 SST geodetic 
receivers were used to simultaneously obtain phase data which was then post processed to derive the 
vectors between sites. The vector results were entered into “Geolab” 3D adjustment software, to obtain 
adjusted values for the reference stations. 
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5.5 TRIMBLE 4000DL GPS RECEIVER 

The Trimble 4000DL GPS receiver is designed for moderate precision static and dynamic positioning 
applications. The GPS receiver provides time  and three-dimensional station co-ordinates at a  once-per- 
second update rate. 

The receiver receives the civilian coded signal (C/A) from the GPS NAVSTAR satellites. The receiver 
automatically acquires and simultaneously tracks GPS satellites and precisely #measures carrier and 
code phase and computes position and velocity. 

Latitude, longitude and height values are output on the W o rld Geodetic System (WCS 84) Earth- 
centred, Earth-fixed co-ordinate system. 

The receiver is designed to measure the following observables: 

Coarse/Acquisit ion (C/A) code Pseudo-ranges 
Rate of change of Pseudo-range 

a  Integrated Carrier 

C/A code correlation techniques measure the propagation time  of the signal from the satellite to the 
antenna. Latitude, longitude, height and time  can be determined from measurements made from at least 
4  satellites, by a  process similar to triangulation. 

To determine speed and heading, the receiver calculates the rate of change of Range (the range-rate) by 
measuring the Doppler shift of the carrier. 

It is capable of receiving and processing differential corrections from other reference sources using the 
standard format of the Radio Technical Commission for Maritime Services, Special Committee 104 
(RTCM SC-104), Version 1.0 or 2.0 protocols. 

The 4000DL has several options available, including internal data logging memory,  event marker 
logging etc. and therefore may be used alone or as part of a  more extensive navigation system. 

5.6 DGPS OPERATION 

During the rig move operations the DGPS was operated using Trimble’s DeltaNavN (DNAVN) 2.71 
software in conjunction with a  Toshiba T52001100 computer. DNAVN controlled the Trimble GPS 
receiver and applied the RTCM 104 Version 2  differential corrections received from the SkyFix system 
to the observed GPS data. The computed DGPS position in WGS 84 was then output to the navigation 
computer and converted to AGD 84. 
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6 ACOUSTIC POSITIONING SYSTEM 

6.1 SYSTEM DESCRIPTION 

Sonardyne high precision acoustic technology incorporates COMPACT (Computing and Telemetering 
Transponder) and PAN (Programmable Acoustic Navigator). The system is available in low, medium 
and high frequency versions. This allows selection of the opt imum frequency band to suit each 
requirement. Medium frequency equipment was used during rig move operations. 

The m icroprocessor-controlled intelligent COMPACT makes direct measurements on the seabed to 
other Sonardyne transponders, and transmits this baseline data back to a  ship or submersible via fast 
acoustic telemetry in order to calculate the relative position of each transponder. 

In its interrogator mode the COMPATI’ will measure ranges to 8  individual transponders with just one 
single interrogation. This speeds up ‘mobile’ COMPA’IT operations such as ROV tracking and 
pipelaying. 

The reply frequency of the COMPATT is selectable from 15 channels by acoustic command.  This 
feature reduces the need for a  large transponder stock and increases immunity to ‘rogue’ frequencies. 

Other commands instruct sensors to measure parameters such as water temperature and pressure, and 
at the end of the m ission another command will effect recovery. An automatic ‘self-test’ facility can be 
performed without opening the transponder. 

The medium frequency version can give an opt imum combination of 3km ranges and 20cm accuracy. 
This suits most sub-sea engineering operations including rig moves,  pipelaying, jacket emplacement and 
ROV positioning. 

t.r - 
. 
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6.2 TRANSPONDERDEPLOYMENTANDCALIB~TION 

Sonardyne acoustic transponders were deployed and calibrated at the Loch Ard-1 location from the 
M.V. “Pacific Marlin” on the 19th of September, 1993. See Racal Report A2134 for details of 
calibrations. 

6.3 TRANSPONDERCO-ORDINATES 

The transponder co-ordinates at Loch Ard-1 were as follows: 

Datum AGD 84 
AMG Zone 54 C.M. 141° East 

TP Code 

1 601 
2 602 
3 604 
4 701 

Reply 
Channel 

1 
2 
4 
5 

Easting (m) Nor-thing (m) Depth (m) 

688 562.17 5 689 085.18 68.5 1 
689 620.64 5 688 955.49 68.50 
689 664.82 5 687 966.85 67.55 
688 696.01 5 688 068.28 68.64 

,. I” 
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7 FINAL DRILLSTEM POSITION 
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The final differential GPS position of the drillstem over the Loch Ard-1 location was determined using 
Racal’s SkyFix/Trimble/DNAVN DGPS. A check was also carried out using BHPE’s Del Norte 1008 
GPS receiver with differential corrections from Racal’s Adelaide reference station. 

Observations from both DGPS systems were made simultaneously between 2257 on the 18th and 0030 
on the 19th of October, 1993. The final fix analysis in the GNS Rigmove software was used to collect 
the DGPS observations and calculate the position of the drillstem. 

7.1 FINAL DIFFERENTIAL GPS POSITION - LOCH ARD-1 

The final co-ordinates for the Loch Ard-1 location were determined from observations made by l&al’s 
SkyFix/Trimble/DNAVN DGPS, and are as follows : 

Constellation Samples Satellites 

A 33 28,22,23,26,03, 17,21 
B 98 28,22,23,26, 17,21 
C 44 28,22,23,26,01, 17,21 
D 101 28, 03,22,23,26, 01, 17, 21 
E 95 28,03,23,26,01, 17,21 
F 31 28, 03,23,26,01, 17,21, 31 
G 10 28,23,26, 01, 17,21 
H 97 28, 03,23,01, 17,21 
I 92 28,03, 31,23,01, 17,21 

Total number of samples used = 601 

The computed antenna position, with constellations given equal weights, was as follows: 

Datum WGS 84 
. 

Latitude . 
Longitude 
Spheroidal Height I 

38’ 55’ 49.927” South (s.d. 0.47m) 
143’ 10’ 58.785” East (s.d 0.38m) 

21.78m (s.d. 0.54m) 

Transforming the above WGS 84 co-ordinates to AGD 84 using the parameters in Section 4, gives the 
following antenna co-ordinates: 

Datum AGD 84 

Latitude . 
Longitude . 
Spheroidal Height I 

38” 55’ 55.247” South 
143’ 10’ 53.838” East 

38.76m 
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Applying the antenna to datum offsets to the above co-ordinates gives the following drillstem position, 
over the Loch Ard-1 location. 

Datum AGD 84 

Latitude : 38” 55’ 54.717” South 
Longitude : 143’ 10’ 55.156” East 

AMG Zone 54 C.M. 141’ East 

Easting : 689 133.62m 
Nor-thing : 5  688 505.60m 

RigHeading : 221.3” (T) 

This position is 2.4 metres on a  bearing of 187.7O (T) from the intended Loch Ard-1 location. 
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7.2 DIFFERENTIAL GPS POSITION CHECK - LOCH ARD-1 

A check on the final drillstrem derived position was carried out using BHPE’s Del Norte GPS receiver. 

The following data was observed : Total number of samples used = 601 

Constellation Samples Satellites 

A 48 28,21,23,22,03, 17,26 
B 83 28,21,23,22, 17,26 
C 62 28,01,21,23,22, 17,26 
D 4 28,01,21,23, 17,26 
E 145 28,01,21,23,22,03, 17,26 
F 10 28,01,21,23, 03, 17,26 
G 6 28,01,21,23,31,03, 17,26 
H 52 28,01, 21,23, 31, 03, 17 
I 37 28,01,21,23,31, 03, 17,22 
J 14 28, 01,21,23, 31, 17, 22 
K 140 28,01,21,23, 31, 17 

The computed antenna position, with constellations given equal weights, was as follows: 

Datum WGS 84 

Latitude 
Longitude 
Spheroidal Height ! 

38” 55’ 50.027” South 
143’ 10’ 58.892” East 

21.64m 

(s.d. 0.42m) 
(s.d. 0.32m) 
(s.d. 0.93m) 

Transforming the above WGS 84 co-ordinates to AGD 84 using the parameters in section 4, gives the 
following antenna co-ordinates: 

Datum AGD 84 

Latitude . 
Longitude . 
Spheroidal Height i 

38’ 55’ 55.347” South 
143O 10’ 53.945” East 

38.62m 

Applying the antenna to datum offsets to the above co-ordinates gives the following position, over the 
Loch Ard-1 location. 

Datum AGD 84 

Latitude : 
Longitude : 

38” 55’ 54.777” South 
143’ 10’ 55.203” East 

AMG Zone 54 CM. 141’ East 

Easting : 689 134.72m 
Nor-thing : 5 688 503.72m 

Rig Heading : 221.3’ (T) 

This position is 4.3 metres on a bearing of 169” (I”) from the intended Loch Ard-1 location. 

The difference in position between the DNAVN and Del Norte derived co-ordinates are as follows : . . 
AEasting’ = +l.lm = -1.88m 
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8 PERSONNEL AND EQUIPMENT 

8.1 PERSONNEL 

The following personnel were employed on this project: 

For : Racal Survey (Australia) 

K. Eddy Surveyor/party Chief 
B. Slevin Laser Operator 
K. Perry Navigation/Acoustic Engineer 

13th - 19th October 
13th - 19th October 
13th - 22nd October 

For : BHPP Limited 

B. Edmonds 

- . .* . :r  

Client Representative 

Document No.: a-rcport~l40-159b2150.doc Revkion~l 
Date: 13th - 19th of October 



t c 

Project: Positioning Report for the Rig Move of the Drilling Rig Byford Dolphin 
MAId-1 

BHP PETROLEUM LTD 

Pqe: 20 of 21 

/ 
I 8.2 EQUIPMENT 

The following equipment was supplied for use on this project: 

1 x Trimble 4000DL MkII GPS Receiver, Cable and Antenna 

2 x SkyFix Demodulators with Decoders 

1 x SkyFix Rig Portable 

1 x Toshiba T5200/100 Computer (for DNAV-N) 

2 x Sonardyne Pan Units 

4 x Sonardyne Compatt Transponders 

1 x Sonardyne Tow Fish 

1 x Sonardyne Deck W inch 

1 x Sonardyne Dunking Transducer 

2 x HP 9000/320 Series Desktop Computers 

1 x HP 9122D Dual Disk Drive 

1 x HP 9122C Dual Disk Drive 

2 x HP 3573 1B VDU’s 

2 x Barco Monitors 

2 x HP Thinkjet Printers 

1 x HP 2673A Thermal Printer 

2 x Toshiba T52001100 Computers (for GNS PC Software) 

2 x VGA Monitors 

1 x STD-12 Velocity Probe 

1 x Arma Brown Gyro Compass 

1 x SG Brown 1OOOA Gyro Compass 

3 x Interface 80 Units 

1 x Star LC-20 Printer 

1 x Toshiba 1200 Computer (Velocity Probe) 

2 x AC Voltage Stabilisers 

1 x Golf Laser . 
. . . 

‘c-2;;; *  plus all associated software (GNS Ver R2.06S, GNS Ver R2.06S PC ), cables, manuals, etc. 
. 
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Copies of this report have been distributed as follows: 

BHP Engineering - Wollongong 
Attn: Mr. S. Dykes 

BHP Petroleum - Melbourne 
Attn: Mr. R. Willmore 

Racal Survey - Perth 

: lcopy 

: 2 copies 

: 1 copy 

Ken Eddy 
Surveyor 

Area Surveyor 

Document Na.: a-nponUl40-159b2150.doc 
Date: 13th - 19th of October 

Revision: 1 



APPENDIX A 
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iascf : Slim GYiti4. drii, 5iitii58. iiiii 
ihgt 8% oii nttrts ikarlng Sl.60 Etiailuc ic itssti iiead 

irtg Fosn 688X, S68iWlt 
hg 8 Erg to intended drop iii.3 netres 23i.i deg. iruc 
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iiK iiWIL fI% 4 TIM. ii;i3:33 i&n? I ii 
Current finchor I Ii ini. iocation WtQ, 5ZWi 
tkssd oatwl : QSSl2t. 12i, Wii9.3H Gyro : Zl?.%ji 
taser : Hii,IDECI: 689129.431, WllO.t8li 
Ransc 920. Oii &es ecar rng 319.26 Rciaiiue to Csstl &ad 
iug Posn M869ii, 5688163OH 
Rng 8 6rg to Inter&d drop 80.0 nctrcs 231.6 deg. iruc -: - I_ ‘* 4 k ., e. ,c . . r- 

iuc %I&6 ii% 2 litit !4:2& i&t i i\ 
iurreni ikiw I I2 int. ioca!r on 68962ii, 5663l5ii 
liersci Datur : 689127. I ii ~ 5694479. WI 6yro : 216.7OfT 
laser : HiI.IOEClI 683136. iii, 5XSiNi. 4% 

Range 9S.00 netres 9emng 356.00 Bciatiue to ikssci Head 
iug Fosn tiWii , SW61 6ti 
hg 8 kg to intcnkd drop 69.9 netres 2tO.7 dq. irue 

.i ,. 

Racal Survey mm 1 i3 ‘1 ‘. - i ‘14 25 22 
--. i / 

---. -., 
‘z 1 I .. 18 k? is93 

: 10 liktuai kc0 1OShch fiffset IOi 



APPENDIX C 

ANCHOR PATTERN DIAGRAM 



r m  ““‘i w3iiiR %filyjIS; BfEOC fsiIH i/tl Ljfh m-1 

6% u iii.& i2:Wi IE Lid 1993 to C29:ii 19 Bci 1993 

66 deqihg dptlon - ionsttilatms gium equai ueights 
Hean Correctefi Gyro...iZl.j Gyro correction.. . -. 6 
Hem tirirrd Heading.,...i22.i iimttgence.. . .., , -1.371 

SA.s 
26 21 ij 22 6: 17 ii!i 
29:!1 :tj:ii:1S:26’ 
it,21 ,i!,2i,G,i7,26 
28,il,23,i2,l7,2i 
28,01,21,23,22,li,i6 
2S,Ol,21,23,17,ii 
i&iii ,it ,23,22,11,26 
iii,Gi ,21,23,22,33,i?,itb 
id$l,21,2j,G3,17,ii 
2~,0t,21,23,3i,03,1ii,26 
iB,GI ,ii ,23,3 ,%,17 
i9,Oi ,21,23,31,33,ii,Zi 
26,~i,tl,f3,3l,l3,!7,2~ 
28,S ,fi ,E,ji,iT,iZ 

28,$1,2l,i3,3i ,i? 
i8,Gi ,21,23,3 ,irj,iS 
7i,13i,fl,Zj,jl ,!i 

Zi,Jl ,fl ,i3,3i AS, i 7 



iasimgs 63913.00 nctrcs 
iiofthings 5C865tiB.M ntires 

fief Oah Positton is I.34 kires ispheroidal distance) bearmg li9.lj3 i iron the Intended lot. 

ionst. I sanpits S.U.s 
n 33 26,22,23,ii,Oj,li,21 - 
ii 9il (93) 25,22,23,2i,l7,2i 
i 3il i36) 28,22,23,26,81,17,21 
0 i ZB,iij,22,23,ii,O1,17,2i 
i 6 i9 i1,22,23,26,01,17,21 
i 22 i2li 26,03,22,23,ij,Si,i7,2i 
6 i i8,03,i3,2i,Bi ,17,21 
H 77 i72i 28,03,2i,23,2d,Oi ,i7,21 
i 22 ii1 i 28,03,23,ii,01,!7,21,31 
j 5i ii6i 2S,O3,23,26,iIi,l?,ZI 
L; 10 (3 20,23,iC,Ui ,17&i 
L 39 i36) iO,O3,i3,ii,Gi ,li,il 
n I 28,63,23,01 ,ll,Zi 
Ii 9 ZB,O3,i3,ii,O1 ,ll,il 
ii 51 i91i ii1,tl3,i3,01,!7,21 
k 9i it9 26,(33,31 ,fj,tii ,ii,fi 





APPENDIX D 

DGPS FINAL POSITION ANALYSIS PRINTOUTS - LOCH ARD-1 



bs!rn55 6831 ;i.ti nctrcs 
liorihmgs 56885iX5ti kircs 

r:rrsi ibh f051i10n 15 2.13 ktrcs isphcroldai d&me) bearing l87.iO i fron the intended Lot. 
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2.56 
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Spheroid :- flUSiR&IE tiiii 19% 
fccentrici ty “i= 0. M6694542 
%ninajor axis* i38160.000 Hcirts 

Proitciion Paraders UliVitl 

6rid scale consi = 0.999600@ 
kit ions. factor = I. 000G000 
false Lasting = 5OGOGO. 00 Mr ts 
faist Horthing = 1000OG00.00 Retres 
Centrai kridtan 411 KG 06 Hiti 00.000 XC E 
ia! oi Origin = 03 X6 00 tlih’ OO.QOO SKI 

Station Oata :- Svstm I Sorwdvne tOCH FiREi Chain 
iCt!?i 601 i 601 i 688562.171 56S9085.183 63.511 S I Y i i : 2 i 
rem 602 I COti 689628.6% 56il8955.f9i 68.50! S i ‘i t 2 i 2 1 
imPi 6Oi i 6611 68966i.821 5687966.85; 67.551 5 I Y : J : 2 I 
fcm 701 I 761 I .683696.01 I 5688068.23: 68.64i S i Y i 5 i 2 i 

Spiwold Uata :- Systen 2 Gel Horic 
Him : i%S 61 

Scni fbls : 637813.&i Ares 
tcccntr’2 : . iK669138 

Farmeter jhifis :- to WiRBiilUi lifii 19% Spkrola 
IiX : *iiE.UO in kircs 
iji: : 4. Ii _‘), 

JZ : -ifi, w’l- 

Rotation Cir:i : *. 239 in seconds 
. . 
!I) : @.39iX! in second: 
_-. 1L) : + .iilib In seconds; 

jcahng ipp+ : -. i!?9j 



Fattern Corrections and Standard Gcuiariorts 

Systm 1 Sonardyne 
Corrpait C-G Si.Gev HRG 
GCGi *O.GO 3.GO Rng 
G602 *G.OO 3.00 Rng 
06GI *G.GO 3.00 Rng 
Gifl *O.GO 3.00 Rng 

Systen 2 Gel Horte Systtn 3 iau 
C-G Corrections :- C-O Corrections :- 
btii. +G.GOO Sees Latit. *O.OGG Sets 
Long, +O.OOO Sees long. (0. OGG Sets 
Heighi +G.OGO tl Heighi *G.GGG !l 

Pattern iorrtctlons and Standard Gevia?mns 

Srsim i Hoi defined 
tic Giea 

i:wweiion hitrrn iodes 



APPENDIX E 

SATELLITE AVAILABILITY PREDICTIONS 



am Number of Visible Satellites us Time 
Stat ion : LOCHARD- Latitude :38 55’49% Longitude :I43 11’0B”E 
Date : 18 Ott 1993 Zone : 9:08 Cut-off Elevation : 18 

Jumber of Sate1 1 ites 
If, - 
1 I ~.-- - --“..“.- . . . . I 
13 .- -.-----. 
12 1 - ..--. .-.. ----...-...“...... . . . . . . “.“. 
11 I.-.- . . . . -. -- l----“--.“““-“““-“--“-“..“.“.-... I 
10 - .-.... . ..-..-. -p-.m..-..-.....p-- - --..-.- . . . . “..-...--““...--“..““” --““.. . ...” . . . . . 

I_--- -..--...-.---“-““--“.-“.-.” . . . . 
---.--- 

0: 00 J: 00 8: 00 12: 00 16: 00 20: 00 21: 00 

Increment of 69.8 minutes 
Time 



am Visible Satellites us Time 
Stat ion : LOCHARD- Latitude :38 55’49”s Longitude :143 11’88”E 
Date : 18 Ott 1993 Zone : 030 Cut-off Elevation : 10 

11 
‘9 
‘8 
7 
9 
8 
6 
2 

Time 
Increment of 60.8 minutes 

Page 1 of 2 Pages 



m Visible Satellites us Time 
Station : LOCHARD- Latitude :38 55’49”s Longitude :143 11’08”E 
Date : 18 Ott 1993 Zone : 830 Cut-off Elevation : 10 

................................................................................... ........................... 114 ................................................................................... ........................... ........................... 

1o:‘oo 13: 00 

Increment of 68.0 minutes 
Page 2 of 2 Pages 

20: 00 
Time 



mm All-In-View PDOP us Time 
Station : LOCHARD- Latitude :38 55’49”s Longitude : 143 1l’WE 
Date : 18 Ott 1993 Zone : 039 Cut-off Elevation : 10 

lumber of Sate1 1 ites 9 Channel Receiver 

s . . ...-.“-.- 
6 

: 
3 

‘DOP If 
I 

10, 

0 
&J’. 

I I I 
. . . 

I 
1:100- 

I 
- 

I I I 
fi:‘flfl 

I 1 I I 
12:100 16:100 20: 00 2k’OO 

Increment of 48.8 minutes Time 



All-In-View PDOP for LOCHARD- 
I . 

Jate : 18 Ott 1993 
Time : 0:oo -> 24:00 
Cut-off Elevation : loo 

Satellite Constellation rime Rise Time Set dT 

: 0:oo 

PDOP Rise PDOP Set 

2 16 18 19 27 28 29 31 0:oo 0:32 0:32 1.8 1.7 
2 16 18 19 27 28 31 0:32 0:47 0:15 2.1 2.1 
2 16 18 19 27 31 0:47 1:12 0:25 3.0 2.7 
2 7 16 18 19 27 31 1:12 1:27 0:15 2.3 2.3 
2 7 16 18 19 26 27 31 1:27 2:02 0:35 1.7 1.6 
2 7 16 19 26 27 31 2:02 2:32 0:30 1.9 1.7 
2 7 19 26 27 2:32 2:42 0:lO 3.0 3.1 
2 7 15 19 26 27 2:42 2:52 0:lO 2.6 2.6 
2 7 13 15 19 26 2'7 2:52 3~27 0:35 1.8 2.0 
2 7 13 15 26 27 3:27 4:02 0:35 2.2 2.2 
2 7 13 26 27 4:02 4:07 0:05 3.7 3.7 
2 7 12 13 26 27 4:07 4~27 0:20 2.1 2.0 
2 5 7 12 13 26 27 4~27 4:47 0:20 1.9 1.8 
? 5 7 12 13 26 4:47 4:57 0:lO 2.8 2.6 
2 5 7 12 13 24 26 4:57 5:42 0:45 2.0 2.2 
2 5 7 12 13 24 5:42 6:12 0:30 2.6 3.1 
5 7 12 13 24 6:12 6:22 0:lO 3.7 3.9 
5 7 12 13 20 24 6:22 6:52 0:30 2.1 2.4 
5 12 13 20 24 6:52 7:27 0:35 3.7 4.9 
5 12 13 16 20 24 7~27 7:47 0:20 2.1 2.2 
3 5 12 13 16 20 24 7:47 8:12 0:25 1.7 1.7 
3 5 12 13 16 20 24 25 8:12 8:22 0:lO 1.6 1.6 
3 5 12 16 20 24 25 8:22 8:32 0:lO 2.1 2.1 
3 5 12 16 17 20 24 25 8:32 9:17 0:45 2.1 2.0 
3 5 16 17 20 24 25 9:17 10:22 1:05 2.6 1.8 
3 5 16 17 20 25 10:22 lo:27 0:05 2.1 2.1 
3 5 16 17 20 22 23 lo:27 lo:42 0:15 1.8 1.9 
3 16 17 20 22 23 26 lo:42 11:32 0:50 1.9 2.1 
3 16 17 20 21 22 23 26 11:32 11:52 0:20 1.8 1.7 
3 17 20 21 22 23 26 11:52 11:57 0:05 2.5 2.5 
3 17 21 22 23 26 11:57 12:02 0:05 2.6 2.6 
3 17 21 22 23 26 28 12:02 13:22 1:20 2.0 2.3 
1 3 17 21 22 23 26 28 13:22 13:47 0:25 1.9 1.8 
1 3 17 21 22 23 26 28 31 13:47 14:07 0:20 1.5 1.4 
1 3 17 21 23 28 31 14:07 14:42 0:35 2.1 2.1 
1 17 21 23 28 31 14:42 15:22 0:40 2.7 2.5 
1 12 15 17 21 23 28 31 15:22 15:32 0:lO 1.7 1.7 
1 12 15 21 23 28 31 15:32 15:52 0:20 2.3 2.3 
1 12 15 21 23 25 28 31 15:52 16:42 0:50 1.7 1.9 
1 12 15 21 25 28 31 16:42 17:02 0:20 2.1 1.9 
1 12 14 15 21 25 31 17:02 17:07 0:05 2.0 2.0 
1 14 15 21 25 31 17:07 17:37 0:30 2.7 2.3 
1 14 15 21 25 29 31 17:37 17:52 0:15 2.1 2.0 
1 14 15 21 25 29 17:52 18:22 0:30 2.2 2.2 
1 14 15 25 29 18:22 19:02 0:40 3.1 3.0 

Latitude : 38O 55' 49" s 
Longitude : 143O 11' 00" E 

Zone 

Page 1 of 2 Pages 



All-In-View PDOP for LOCHARD- 

Date : 18 Ott 1993 
Time : 0:oo -> 24:00 
Cut-off Elevation : loo 

Satellite Constellation Time Rise Time Set 

1 14 15 22 25 29 19:02 19:07 
14 15 22 25 29 19:07 19:17 
13 14 15-22 25 29 19:17 19:27 
13 14 15 18 22 25 29 19:27 20:17 
14 15 18 22 25 29 20:17 20:27 
14 15 18 19 22 25 29 20:27 20:42 
14 18 19 22 25 29 20:42 20:47 
14 18 19 22 29 20:47 21:42 
14 18 19 22 27 29 21:42 22~27 
14 18 19 22 27 28 29 22~27 22:47 
14 18 19 22 27 28 29 31 22~47 23:07 
16 18 19 27 28 29 31 23:07 23:27 

2 16 18 19 27 28 29 31 23~27 24:00 

Page 2 of 

Latitude : 38O 55' 49” : 
Longitude : 143O 11' 00" E 

2 Pages 

Zone 

dT 

: 0:oo 

PDOP Rise PDOP SeL 

0:05 2.6 2.6 
0:lO 3.9 4.4 
0:lO 2.0 2.1 
0:50 1.8 1.7 
0:lO 2.0 1.9 
0:15 1.7 1.7 
0:05 1.9 1.9 
0:55 3.0 3.9 
0:45 2.6 2.3 
0:20 2.0 2.0 
0:20 1.9 1.8 
0:20 2.2 2.4 
0:33 1.6 1.8 



APPENDIX F 

DAILY LOG SHEETS 



RAC L-L SURVEY AUSTRALIA IMITED 
0600 

DAILY RECORD SHEET 1200 1 
1800 1 , 

Client : j3/@ Job No: /12,% Dote : 13~~~. q3 Vessel ‘&-iiXQ Q&q, (rJ. Anchors / Tpdrs 

RACAL Equipment on Board Op -kxQz RACAL Equipment Ott Board Op ‘her@ RACAL Personnel Consummobles Laid R-red 

SKYFIX ST0 I2 /VELOCITY PROBE i(.Eq ITEM USED REMAIN 

SYLEDlS ECHO SOUNDER (20/25) 5. SLCJ’J SIDESCAN PAPER 

MICROFIX SIDESCAN (595/53l/PINGER) I<. p&w-y VS~UNER wER 

ARGO BDOMER (DELPH / EPC) ELICS PAPER 

GNS SPARKER (DELPH/EPC) DISKS 

GYRO CORING (GRAVITY /GRAB 1 PRINTER CART. 

TRIMBLE SST’S THEODCLITE / EDM CLIENT Personnel EPC ROUS 

TELEMETRY UNDERWATER TRACKING 

SONARDYNE COMPATTS 

SONARDYNE PAN 

SONARDYNE(DU~~/WI~/FWI) 

DIARY OF OPERATIONS: 

. S&l~ dl IL ?&m &cd ?&c, f$- r(Jbamc 
cIcr;LJL t-l&J~,Pce J n:,h . 

\a+0 *- &f&he &3-i .’ 

10% - jLr=-A&L, B (S[&- d & L- (Gs cir /&UC& 

,23=- Ps+d 
a 

Gp&uC 

1 I 
Form8 ore lo bt compltltd dolly In Oupllcolt on all veaatta Each form should bt counltraigntd by lht Clitnlt Rtprtstnlollvt, 
vhlehewr In lk torlltr, 

lht oriqinol being rt?olntd on board until lht next crtr chongt or 01 tht tnd of job, 
rhtn lhoy rhould bt rtturntd to lht PERTH olfict. 

TronSponbcrn @  bt Ilcltd trf lypt ond rtriol nunbtrx 

Signature 

Following co&r to bt uttd L - Laid, A - Rtcovtrtd, FR - Folltd 10 Rtply, FS - Foiltd to Surtocc. 

SURVEY66’ENGINEER I WHITE Cofnmtrlol owlet 

BLUE Ootrollont 
rro I n” --..r.. “.s..,..“J”,l . I 

Signalure 

CLIENTS REPRESENTATIVE 





RAC - ‘- SURVEY AUSTRALIA ‘MITED 

DAILY RECORD SHEET 

Client : btip Job No : p ~(5~7 Dote : &la-q3 1 Vessel : 1-h FiXb b,, I d Anchors / * 
RACAL Equipment on Board Op WQ RACAL Equipment on Board 

1 
Op t\lonOp RACAL Personnel Consummobles Loid R-ted 

SKYFIX P\~ paKT 4 ST0 I2 / VELOCITY PROBE K. EQLq ITEM USED REMAJN 9 
SYLEDIS ECHO SOUNDER (20/25) 3. s LEWI SIDESCAN PAPER 3 
MICROFIX SIDESCAN (595/53l/PINGER) K- Pt&Rg E/SOUNDER PER i0 
ARGO BOOMER (DELPH /EPC) ELICS PAPER 

GNS pc d SPARKER (DELPH /EPC) DISKS 

GYRO 3~s r-A J CORING (GRAVITY /GRAB 1 PRINTER CART 2 
TRIMBLE -W% bL 4 THEODOLITE / EDM CLIENT Personnel EPC ROLLS 

TELEMETRY UNDERWATER TRACKING 6. ~lmoti3 

SONARDYNE COWAIlS y 4 5 3 

SONARDYNE PAN x\ 5 

SONARDY NEbrr/ih@/h) 5 

DIARY OF OPERATIONS: 

Forms ore to be completed &ill In duptlcalr on 011 rtrrclr. 
whlchwtr la the eorllrr, 

Each term should be countrralgnrd by the Clirnlr Reprcrrntotlve, 
rhtn lhoy rhould bt rtturnrd to the PERTH otfice. 

the origin01 being rrtotntd on board until tht ntrt C~CI chonqt or ot tht end of job, 

Tronsponkn to k listtd by type ond rtriol nunbtn. Following c&a to be ured : L - Loid, R  - Rtcovtrtd, FR - Foiltd to holy, FS - Foiltd to Surtoce. 

lure /ea.z 
SUf@?bOR/ENGlNEER 

, 
WHITE : CommwlOl ottlct 

BLUE : Optrolionr 
.- - 

Si e 

CLIENTS REPRESENTATIVE 



RACAL SURVEY AUSTRALIA LIMITED wx seclslerss Swali WindDir. 
\ 

0600 
DAILY RECORD SHEET 1200 1 

t 1800 1 
Client : &p Job No:~]2,50 Dote : 1yloq3 Vessel : &,r.~ j&~+d Anchors / TpM 
RACAL Equipment on Board Op WnQ RACAL Equipment on Board Op honOp RACAL Personnel Consummobles Loid Recwered 

SKYFIX KlG ?aAY 4 ST0 I2 /VELOCITY PROBE t(. Emf ITEM USE0 REwuN IO 

SYLEDIS ECHO SOUNDER (20/25) 13. sL4h/ S IDESCAN PAPER 7 
MICROFIX SIDESCAN (595/53l/PINGER) K. f’~&kq V~~UNER PAPER 

ARGO BOOMER (DELPH /EPC) ELICS PAPER 

GNS PC 4 SPARKER (DELPH/EPC) DISKS 

GYRO SGb -A J CORING (GRAVITY /GRAB) PRINTER CART. 

TRIMBLE & DL J THEODOLITE / EDM CLIENT Personnel EPC ROLLS 

TELEMETRY UNDERWATER TRACKING b cat-q o.w3j 

SONARDYNE COMPAITS, 4 3 C-G LAsca J 

SONARDYNE PAN x \ 3 

SONARDYNEbmrr/~9ly?/Pkg) 3 

, DIARY OF OPERATIONS: I 

I I 
Forms ort to bt compltttd dolly In dupllcolt M oil vtsath. 
utkhwtr It tk tarlltr, 

Each form should bt counttrclgntd by tht Clitntt Rtprtrtntotlvt, 
*tn lhty thouid bt rtturntd to tht PERTH otfict, 

tht OrigkIl king rttolntd on boord until tht ncrl crtw chongt or at tht tnd of job, 

lronapondtrr b k Ilrttd by ?ypt ond rtriol numbtrs. FolIOrIng codts t0 bt uttd : L - Lold, R  - Rocovtrtd, FR - Foiltd (0 Atply, FS - Foiltd 10 SurfOCC. 

ature lag WHITE : Conmtrlol W'-t Sic. ,re . 
SURVEYO@f’lGINEER 

M&M* 1) 
e LUE . Operoliona 

- CLIENTS REPRESENTATIVE - 



RAC”L SURVEY AUSTRALIA ’ IMITED wx \ Me Swell WdDir. 

0600 
DAILY RECORD SHEET 1200 1 

1800 1 

Client : Bm . Job No : /jz~~a Dote tB-p-93 1 Vessel : b.4cam DaajIu Anchors / e 

RACAL Equipment on Board Op ~QI RACAL Equipment on Board Op kn@ RACAL Personnel Consummobles Laid Recwered 

SKYFIX R\c -1-7 J ST0 I2 / VELOCITY PROBE I(. E.bDc( ITEM USED =WJN 3 
SYLEOIS ECHO SOUNDER (20/25) &. YEJW SIDESCAN PAPER 

MICROFIX SIOESCAN (595/53l/PINGER) K. ?cKRf E/SOUNDER wER I( 

ARGO BOOMER (OELPH /EPC) ELICS PAPER 

GNS PC J SPARKER (DELPH /EPC) DISKS 

GYRo t5zLb loo0 A t/ CORING (GRAVITY /GRAB) PRINTER CART. 

TRIMBLE ccr’r AL 
d THEODOLITE / EDM CLIENT Personnel EPC ROLLS 

TELEMETRY UNDERWATER TRACKING i3 * E3H 3wLE9 

SONARDYNE COMPATTS + 5 6LJ= LAZR J 
SONARDYNE PAN )L’ 5 

SONARDYNE(Dmcrr~~ 5 

, DIARY OF OPERATIONS: I 

Tronrponderr b Ee Ilslrd ty type ond trriol nwnbcra Foltorinq coder 10 be used : L - Laid, R  - Recovered, FR - Foiled IO Reply, FS - Foiled to Surfocc. 

Jture WHITE : comrnrlol Otflca Sig re 
BLUE : Optr01lona , CLIENTS REPRESENTATIVE 



RAC .L SURVEY AUSTRALIA JMITED wx seams\, Wd Dir. 

0600 
DAILY RECORD SHEET I200 1 

* 1800 1 

Client : &@ Job No :Azlza Date :[8-1aq3 1 Vessel :&IF- &t(,~ Anchors / =i@& 

RACALEquipment on Board Op kWQ RACAL Equipment on Board Op ken@ RACAL Personnel Consummobles Laid R-red 

SKYFIX RtG -x\‘i J ST0 I2 / VELOCITY PROBE K. lzoo/ ITEM USED REhwN (2 

SYLEDIS ECHO SOUNDER (20/25) fi, &~utQ SIOESCAN PAPER 

MICROFIX SIDESCAN (595/53l/PINGER) 
k ?L IX&I .’ E/SOUNDER PER 

ARGO BOOMER (DELPH /EPC) ELICS PAPER 

GNS pG J SPARKER (OELPH /EPC) DISKS 

GYRo sc,a \oodl 4 CORING (GRAVITY /GRAB) PRINTER CART. 

TRIMBLE 4&+ DLa J THEODOLITE / EDM CLIENT Personnel EPC ROLLS 

TELEMETRY UNDERWATER TRACKING a Laplou 

SONARDYNE COMPATTS y Lt- S Go& IA’5ch d -- 
SONARDYNE PAN % \ S 
SONARDYNEbmrr/~&) 5 

, DIARY OF OPERATIONS: I 

1 
Form% err lo be corn&led dolly in dupllcotr on 011 ves#eI~. 
whichever Is lk torller, 

Each fm should k countersigned by the Clients Regrcsrntotlve, 
wfwi Iby ahould br rrturnod to (he PERTH office. 

the oriqinol btlnq retolned on board until the next crew chonqe or 01 the end of job, 

lronrponderr b b litled by type and tcriol nunbers Follorlnq codes lo br used : L - Lold, R  - Roeorered, FR - Foiled to Reply, FS - Foiled to Surtoce. 

Signalure 
SlJRVE@k/ENGINEER 

1 
WHITE : Commerlol gr’ - 

BLUE : Operollonr 
.r - - - * . 

Sq re 
/ 

CLIENTS REPRESENTATIVE 



RAC L SURVEY AUSTRALIA iMITED * wx 
oooo .A 

DAILY RECORD SHEET 
0600 & 
1200 Id-3 3-4-f- 22s4p LA 

, 1800 l&l 3-4m ‘Llo- 4= l&J 
Client : 3~9 Job No : fia 50 Dote :ta-b-q3 1 Vessel ~i3~co~ &+,j,$ Anchors / Q& 
RACAL Equipment on EWrd Op ken@ RACAL Equipment on Board Op )JonOp RACAL Personnel Consummobles Laid Reuwted 

SKYFIX ?4G F&T ST0 I2 / VELOCITY PROBE /i . Ebwf ITEM USED REMAlN I 

SYLEDIS ECHO SOUNDER (20/25) a. 51,Luf~ SIDESCAN PAPER 2 
MICROFIX SIDESCAN (595/53l/PlNGER) K. Pcwq V~~UNDER wER a 
ARGO BOOMER (DELPH /EPC) ELICS PAPER 5 
GNS ?c J SPARKER ( DELPH /EPC) DISKS II 

GYRO sGb \-A \/ CORING (GRAVITY /GRAB) PRINTER CART. 

TRIMBLE 53+9 
acla 

THEODOLITE / EDM CLIENT Personnel EPC ROUS 

TELEMETRY UNDERWATER TRACKING a. cfDM3wD~ 

SONARDYNE COMf%llS v c,,r L&L3a / 

SONARDYNE PAN xi 5 

SONARDYNEbn&W&l’kJ s 

, DIARY OF OPERATIONS: I 

Forms ore to lx cornowed dolly In du~llcolr on oil vessels. 
*mlchever Is lk eorller, 

Each form should be counferslgnrd bl fht Clienfs Reorrrentotlve, 
-Nn Ihey should be rrturnrd to the 

lhe origlnol being refolncd on board until the nexl crew change or 01 the end of job, 
PERTH office. 

lronrponderr lo be Il8lrd b/ type ond ceriol nwnbers Followlnq code* to be used : L - Lold, A - Rocorered, FR - Foiled (0 ReOly, FS - Foiled to SurfOCC. 

Signature @4 
WHITE Cornmerlol Otflce Signature 

SURVESP~R/ENGINEER 
44 KM ? 

ft LUE . Operollons CLIENTS REPRESENTATIVE 



~~nsulnnlu3lea 
\ _ ---3 

:CHO SOUNDER (20/25) 
- lE/SOUNwR WE: 

I 
I \ s lOESCAN (%5/531/P-R) 

\ E.LICS PAPER 
I 

BOOMER (OELPH / EPC’) 
- I \ 

/ I SPARKER ( OELPH / EPCI I 

./ COR\NG (GRAVITY /GRAB 1 \ _- ,A 

I I 
PRINTER CART 

-. - _. 

1 -- 
1 THEOOOLITE / EOM 

UNDERWATER TRACKING TELEMETRY 

5 

- 

SONAROYNE COMPAnS x q, 5 &_G LJ+c=~ 

-cc- SONAROYNE PAN ‘r \ L> 

SNAROY NEID\mrf/-/f- 5 

- (‘)\ARY of OPERATIONS : /- 

--- 

I 

- - -,J --j 
-- h]’ ..ci, - I - fr / 3fi 



RACAL SURVEY AUSTRALIA ’ IMITED 

DAILY RECORD SHEET 
1 1800 1 1 I 

Client : &p Job No : Arlsa Dote :jq -o-t?3 Vessel : is4 FzLSL 3 3-P4,4 Anchors / Tpdrs 
RACAL Equipment on Board Op bQ RACAL Equipment on Board Op bona RACAL Personnel Consummobles Loid R-red 

SKYFIX \~ICa aDAT i/ ST0 I2 /VELOCITY PROBE I/, . ,:4..d ITEM USED REMAIN 

SYLEOIS ECHO SOUNOER (20/25) ‘2L,EJld SIOESCAN PAPER 

MICROFIX SIOESCAN (595/53l/PINGER) k ?lz&K{ E/SOUNDER PER . 

ARGO B00MER (OELPH / EPC) EL ICS PAPER 

GNS PC2 d SPARKER ( OELPH /EPC) OISKS 

GYRO SC& rQ.lbA ,/ CORING (GRAVITY /GRAB) PRINTER CART 

TRIMBLE ssT-‘f- 4. THEOOOLITE / EOM CLIENT Personnel EPC ROLLS 

TELEMETRY UNDERWATER TRACKING 6. Lbta43f . 

SONAROYNE COMPASS, + 5 c3.s L%5x 5 

SONAROYNE PAN .A \ 5 

S~NAROYNEDU~I~/WI~I/~%~) 3 

DIARY OF OPERATIONS : 

Forms ort lo be cornpkttd ddly in dupliCOtt on 011 WSSCIB. 
rhlchtvtr lr lh torllrr, 

Each form thould bt countercigntd by Iht Clitn!s Rtortstnlollrt, 
when lhoy 8hould be rttUrntd lo lht PERTH otfict. 

Iht oriOtnol being rttolned on boord unlrl the neat crtr chongt or pl 1)H tnd of job, 

Trontpondtrt )o bt lirltd b typt ond ttriol nunbtrs. Following codes lo bt used : L - Loid, R  - Rtcorertd, FR - FoEltd 16 Rtply, FS - Foiled to Surloce. 

SURVEYOR/tN@NEER 
WHITE 1 Commtrlol Otflct 

BLUE : Operolions 

Si re 

CLIENTS REPRESENTATIVF 
l ..y. 

. .9* 
.!I” 

. i . . 
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