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I. INTRODUCTION 

Offshore Navigation (Australia) Pty. LtdJONA), under con- 

tract to Phillips Australian Oil Company (PHILLIPS), em- 

ployed a Maxiran Radiopositioning System to position the 

Drilling Vessel (D/V) DIAMOND M EPOCH on a location that 

was designated by PHILLIPS as: 

WELL LOCATION BRIDGEWATER BAY #l 

The survey was conducted the Indian Ocean, off the coast 

of Victoria, Australia. The well was located approximate- 

ly 17 kilometers, at a bearing of 192O, from Cape 

Bridgewater. 

The ONA base of operation was established at Portland, 

Victoria on 3 September 1983. 
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II. FIELD OPERATIONS RECAP 

The Maxiran system required to control this survey was 

stored in Melbourne and Portland from a previous oper- 

ation. ONA personnel necessary for this operation trav- 

elled to Melbourne on 2 September 1983, and to Portland 

on 3 September. The Maxiran system was transported to 

Station Crows Hill on 4 September. The Maxiran system 

was calibrated at this station between 1200 and 1815 

hours 4 September 1983. See "Maxiran Calibration" of 

this report for details. 

On completion of the Maxiran calibration, the Maxiran 

base station equipment was transported to the three sites 

occupied to control the survey. Installation of the 

Maxiran base station equipment on these three sites was 

completed on 5 September 1983. 

The ONA mobile operator and mobile equipment were trans- 

ported via helicopter to the Drilling Vessel (D/V) 

DIAMOND M EPOCH on 6 September 1983, arriving on board 

the rig at 1345 hours that date. Installation of the 

Maxiran mobile equipment on board the D/V DIAMOND M EPOCH 

was completed at 2000 hours 6 September 1983. 



___~--- ------ ~- -.___- ---~--~-__------ ---- - - -.- 

II. FIELD OPERATIONS RECAP (continued) 

Towing of the D/V DIAMOND M EPOCH to the well site was un- 

derway at 2400 hours 6 September 1983. Maxiran signals 

from Station Mount Warrnambool were acquired at 1500 

hours 7 September, and signals were acquired from Station 

Cape Bridgewater at 1610 hours that date. Maxiran posi- 

tion fixes to assist the rig in navigating to Well 

Location BRIDGEWATER BAY #l began at 1900 hours 7 

September 1983. 

The D/V DIAMOND M EPOCH arrived in the vicinity of the lo- 

cation area at 2400 hours 8 September 1983 and stood by 

for weather. The first anchor was set at 1030 hours 9 

September. Some difficulty was experienced in setting 

the rig on location due to rough weather dragging the an- 

chors. The anchors were secured, and the final Maxiran 

ranges were recorded at 0645 hours 16 September 1983. 

See Appendix A, Daily Operations Logs, of this report for 

details of operation. 
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II. FIELD OPERATIONS RECAP (continued) 

The Maxiran mobile equipment and ONA mobile operator were 

transported to Portland by helicopter on 16 September 

1983. The Maxiran mobile equipment was placed in storage 

in Portland. Dismantling of the three base stations was 

accomplished on 16 September. This equipment was placed 

in storage in Warrnambool, Victoria to await return trans- 

port to the ONA warehouse in Perth, W.A. 

The ONA mobile operator was released from this survey on I 
16 September 1983. The remaining ONA personnel assigned 

to this survey were released on 17 September 1983. 



III. GENERAL INFORMATION ' 

A. Maxiran frequencies used were: 

Mobile Transmitter 

Base Transmitter 

441 MHZ 

429 MHZ 

B. Satisfactory radiotelephone communications were main- 

tained between the Maxiran stations on the frequency 

of 7840.0 (SSB) kilocycles. 

c. The Maxiran field data was turned over to Mr. H. 

Stapleton, the PHILLIPS representative, on 16 

September 1983. The final Maxiran ranges recorded 

were transmitted to the ONA office in Perth, W.A. 

for final computation. 

D. Three Maxiran base station installations were pro- 

vided by ONA for this survey. 

E. Three Maxiran base station sites were occupied to 

control the survey. They were: 

STATION GAPE BRIDGEWATER 

STATION MOUNT RUSKIN 

STATION MOUNT WARRNAMBGOL 

. , . . - . ., ,.~, 

. 
4  

. 

I --- . ” ,. k 
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III. GENERAL INFORMATION (continued) 

In addition, Station Crows Hill was occupied to cal- 

ibrate the Maxiran system, prior to the commencement 

of the survey. 

F. The maximum range observed by the Maxiran system dur- 

ing this survey was 195 kilometers. 

G. The Maxiran mobile equipment was checked daily for ; 

proper delay setting. The delay setting was deter- , 

mined by a Maxiran Calibration conducted on 4 

September 1983. 

, 

i 



IV. MAXIRAN CALIBRATION 

The Maxiran system was calibrated on 4 September 1983, 

prior to the commencement of the Well Location 

BRIDGEWATER BAY #l survey. For this calibration, the 

Maxiran system was transported to Station Crows Hill, and 

the equipment installed at two markers at this site. The 

Maxiran mobile equipment was installed at the Station 

Crows Hill marker, and the Maxiran base station equipment 

was installed at the calibration marker. The computed 

slope range of 1005 meters between the two markers was 

used to calibrate the system. 

The following pages consist of the field report of this 

calibration. 
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MOBILE STATION BASE STATION 

LOCATION: ~e&o$ HILL LOCATION: @oduI HfL.L @/zL. 9f 

3PERATOR: J” ~&/ei/ . OPERATOR : 9. fflwJER47 - 
UNIT MODEL SERIAL No. UNIT MODEL SERIAL No. 

MONITOR Aw/a9/d oY‘/ BEACON /c.-TL 01 - 063 ICoDE 
# 

.NTERROGATOR NT/Q o/ oaf CONTROL BOX &eL 03 4773 

AMPLIFIER /vTAJ’ 02 073 AMPLIFIER /trrr’a2 - 
AMPLIFIER P/S flcA/3/ 038 

AMPLIFIER P/S /1/&J Of 010 

ZOAX 

.4NTENNA 

TYPE LENGTH TYPE LENGTH 
- COAX 

A~m~~5~48 J?q ‘t/3 ; &a%& &P L/3 / 
TYPE HEIGHT TYPE HEIGHT 

OHIv/ /P 
ANTENNA - 

@J&D LPL f3’ ’ 

NPUT VOLTAGE /w Jn4t INPUT VOLTAGE /IS VAe - 
TX. FREQUENCY L-/w WfZ TX. FREOUENCY qxp /CI/f;E 
3X. FREQUENCY a9 /cIffZ RX. FREQUENCY w/ fir/z 

.3X. GAIN SETTING 
i?GC l 

RX. GAIN SETTING ff4e 

WEATHER CONDITIONS WEATHER CONDITIONS 3 
- i%L)L l euA/Lly b/&O &&E 

6oK IBSERVED RANGE IN CALIBRATE: ______________._________________________----.---.-..-------------.-.---------- KM 

/o o< COMPUTED SLANT RANGE: ___________________.-.-----.-.----.-...-----------.----------.-----.----------------.----- KM 

‘. MOBILE ZERO SETTING IS:.- 
3”co/O 

_-__ _-___-.-____--.___-.____________________.----......------.--..--.--------..--.--- _ KM 

OBSERVED RANGE IN OPERATE- 
he< 

.-_-..__-._-__-____..-------------------.----------.------.-----.------.-.--..----. KM Hh- TIME: ___.._____________.__ _ _.__. 

NOTES REGARDING CALIBRATION PROCEDURES: 
1. All equipment will be allowed to warm up for at least 30 minutes prior to calibrating. 
2. All readings entered hereon will be final readings for the item in question, not preliminary or intermediate readings. 
3. Each report will be complete in itself. Do not refer to other reports for information. 
4. Use the reverse side of this report for any additional comments deemed necessary or advisable for completeness and clarity. 
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O F F SHO R E NAVIGATION, INC. 

MOBILE STATION BASE STATION 

LOCATION: Qa+vs  HILL LOCATION: dRoiuf -tjfLL @rQL.  Pf 

OPERATOR: r  b&/ai-/ . OPERATOR: 2. H&/wER4?J 

UNIT MODEL SERIAL No. UNIT 
-  -  

MONITOR II/rcI/wt9/d d 47 BEACON 

INTERROGATOR AeH o/ ooc/ CONTROL BOX 

AMPLIFIER /VT&‘02 033 AMPLIFIER 

AMPLIFIER P/S AA?k’3/ 038 
AMPLIFIER P/S 

PREAMP 

COAX 

9nrJ 12 If / PREAMP 

TYPE LENGTH 
COAX 

AN~~RE~u-J&~ 74 ’ t/3 i 

ANTENNA 
TYPE 

dU/v/ 

HEIGHT 
ANTENNA 

/co 
I I II 

I II 

TYPE I LENGTH 

INPUT VOLTAGE (15~ I&&. INPUT VOLTAGE 0s bme 

TX. FREQUENCY W Y/ W fZ TX. FREQUENCY L;(A9 H/f& - 
RX. FREQUENCY VA9 /cIffz RX. FREQUENCY w/ fir/z 

RX. GAIN SETTING 
/34e l 

RX. GAIN SETTING me 

W EATHER CONDITIONS CdOL eL&foq r//&O W EATHER CONDITIONS S/1(& E 

OBSERVED RANGE IN CALIBRATE: _____________ _ _____________ %?!? ___________._._____.____________________- KM 6 
COMPUTED SLANT RANGE- / 005 . _____.___.__.___.___-..-------.- . .- .-- .----------.--------.---------------.- .--. .-------.-  KM 

:. MOBILE ZERO SETTING KM 

/O O C  OBSERVED RANGE IN OPERATE: __________-__-._____---------------- .-------------- .----- .------------ .-----------  KM TIME. /(33” ‘605’ .___._._________.: ______..._ 

NOTES REGARDING CALIBRATIO N  PROCEDURES: 
1. All equipment w ill be allowed to warm up for at least 30 minutes prior to ca librating. 

2. All readings entered hereon will be final readings for the item in question, not preliminary or intermediate readings. 

3. Each report w ill be complete in itse lf. Do not refer to other reports for information. 
4. Use the reverse s ide of this report for any additional comments deemed necessary  or advisable for completeness and c larity. 
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:. MOBILE ZERO SE 
5”0/0 

T-TING IS: _____._______.__________________________--------------.-------.-.---.------------------- KM 

OBSERVED RANGE 
10 0 5 IN OPERATE: __________.___._________________________---------.------.---..-----------.-------- KM TIME. &@(: /6 35 .__-.__-_.--_._._.__._.._--- 

OFFSHORE NAVIGATION, INC. 

bmfi afl j/v %~~~&~~~A~~RAN CALIBRATION~~ORT Lf rvhJ~ /fl QW4 s S 

Pk?LmYP TO D& bQcI< 8 ‘&; 8 ’ 
&?AfiF m p@ 8LtdK 8’,& &= 

DATE: rJ”/r , g 3 
MOBILE STATION BASE STATION 

LOCATION: uk9vor HILL LOCATION: &JfeioI fwk au. Pf 

OPERATOR: r ~&/LL;-/ . OPERATOR : 2. Hmh45R47 

UNIT MODEL SERIAL No. UNIT MODEL SERIAL No. 
- - 

MONITOR /t/hrclo/tJ 0 47 BEACON AnLO/ 

INTERROGATOR ACM o/ oop CONTROL BOX &BL b2 Oj? 
, 

AMPLIFIER A/Tk’ u2 073 AMPLIFIER /m-L/ 692 0 5s 
AMPLIFIER P/S /veAJhJ/ 838 

AMPLIFIER P/S /pm 01 010 
- ._ 

PREAMP Sn@ f2 /f / PREAMP SAr;l i2 w5- 
TYPE LENGTH TYPE LENGTH 

COAX COAX 
&m2~~15~48 74 ‘t/3 i &g??d& Rs.s L/3’ 

TYPE HEIGHT TYPE HEIGHT 
ANTENNA 1 ANTENNA 

dUN/ if0 @d&GP LPL rS’ ’ 

INPUT VOLTAGE t/s J/)& INPUT VOLTAGE 0s VA& 

TX. FREQUENCY ljw h/f3 TX. FREQUENCY “/A9 H/f& 
RX. FREQUENCY a-9 HffZ RX. FREQUENCY 4w fly2 

RX. GAIN SETTING 
r9Gcl l 

RX. GAIN SETTING fwc 

WEATHER CONDITIONS hc, e0d04.bih0 WEATHER CONDITIONS m/e 

OBSERVED RANGE IN CALIBRATE: _ 
6Q/5 

____._-_.-_._____-..------.--------.-.---------.------------.---------------- KM 
/005 

COMPUTED SLANT RANGE: ___.____________...___.____________._______---..-------.-----------.--.--.-----.--.------- KM 

\ 

SIGNED- 
o/ . 

j.7 

.-v-----‘-----‘-,‘- .--.--.----.--.-._-________ ________________---.___I________________------------. 
1’ 

NOTES REGARDING CALIBRATION PROCEDURES: 
1. All equipment will be allowed to warm up for at least 30 minutes prior to calibrating. 
2. All readings entered hereon will be final readings for the item in question, not preliminary or intermediate readings. 
3. Each report will be complete in itself. DQ not refer to other reports for information. 
4. Use the reverse side of this report for any additional comments deemed necessary or advisable for completeness and clarity. 
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OFFSHORE NAVIGATION, INC. 
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OPERATOR: 
II 

11 OPERATOR: 

UNIT 1 MODEL 1 SERIAL No. 

MONITOR I flNIYo/d ow 

INTERROGATOR 1 AofLf o/ I 0041 

AMPLIFIER /v;rk’&Kz 033 
AMPLIFIER P/S /vex/’ 3 / 038 

PREAMP I Snd f2 I ff / 

COAX 

ANTENNA 
TYPE 

OM/v/ 
HEIGHT 

IP 

CONTROL BOX 

AMPLIFIER 

AMPLIFIER P/S 

PREAMP 

COAX 

I ANTENNA 

MODEL SERIAL No. 

Ac’TLO/ CJ 6 #ODE5 

TYPE I LENGTH 

TYPE HEIGHT . 

INPUT VOLTAGE ifs JmL INPUT VOLTAGE /fT bwcz. . 
TX. FREQUENCY 17/w MfZ TX. FREQUENCY qA9 N/f& 
RX. FREQUENCY a9 /cIffZ RX. FREQUENCY WV fir/z 

RX. GAIN SETTING I AGe *II RX. GAIN SETTING I /WC 

WEATHER CONDITIONS Cc,OL l elcDdOq /P/k&) WEATHER CONDITIONS m/M 

OBSERVED RANGE IN CALIBRATE: . . . . . . . . . . . . . . . .._................_. KM 

COMPUTED SLANT RANGE: .......................................................................................... KM 

... MOBILE ZERO SETTING IS:. 
+?y 

0 ........................................... ....................................... KM 

OBSERVED RANGE IN OPERATE. /OC ................................................................................... KM 

NOTES REGARDING CALIBRATION PROCEDURES: 
1. All equipment will be allowed to warm up for at least 30 minutes prior to calibrating. 
2. All readings entered hereon will be final readings for the item in question, not preliminary or intermediate readings. 
3. Each report will be complete in itself. Do not refer to other reports for information. 
4. Use the reverse side of this report for any additional comments deemed necessary or advisable for completeness and clarity. 
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OfFSHORE NAVIGATION, INC. 

UNIT I MODEL I SERIAL No. II UNIT 

vlONlTOR Ao7twdd &WY BEACON - 
INTERROGATOR A/f/v 01 uoq CONTROL BOX 

9MPLIFIER /vTk’ b2, 033 AMPLIFIER 
- 

9MPLIFIER P/S /veAfkw 038 AMPLIFIER P/S 

PREAMP SnlJ 12 f/ / PREAMP 

TYPE LENGTH 
ZOAX e COAX 

AN&heALu&~ FL/ L/3 i 
- 

ANTENNA 
TYPE 

cIMN/ 

HEIGHT 
- ANTENNA 

4’ 

MODEL SERIAL No. 

AuLO/ Q/O p / 

TYPE I LENGTH 

213 f 
HEIGHT 

INPUT VOLTAGE /is J&c INPUT VOLTAGE l/s- YAe 

TX. FREQUENCY 5/-/l WfZ TX. FREQUENCY m-9 H/f2 
7X. FREQUENCY e-9 HffZ RX. FREQUENCY w/ h//t - 
AX. GAIN SETTING 44 c . RX. GAIN SETTING #a 

WEATHER CONDITIONS &cIL e&w04 &v/&O WEATHER CONDITIONS m&L - 

DBSERVED RANGE IN CALIBRATE:. . ....................................... 5f?r .................................. KM 

COMPUTED SLANT RANGE- /-3- ........................................................................................... KM 

. . MOBILE ZERO SETTING IS- ................................................... VF ...... .............................. KM 

OBSERVED RANGE IN OPERATE: .._......_........_............................................................... KM 

NOTES REGARDING CALIBRATION 

SIGNED: . .._..___. 

PROCEDURES: 

l 

o/ I s.7 . . . . . -. ,, -.......................... m...... 

TIME: .._. ‘@.;.@ 

. . . . . . ..I-.-...-...~....~~.~..~~~.. _.... -.--.. 

1. All equipment will be allowed to warm up for at least 30 minutes prior to calibrating. 
2. All readings entered hereon will be final readings for the item in question, not preliminary or intermediate readings. 
3. Each report will be complete in itself. Do not refer to other reports for information. 
4. Use the reverse side of this report for any additional comments deemed necessary or advisable for completeness and clarity. 
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- 
UNIT MODEL SERIAL No. UNIT MODEL SERIAL No. 

MONITOR /t/h/ydd ow BEACON ArTLO/ a06 p / 

INTERROGATOR Aw+f 01 uq CONTROL BOX b&L u* 073 
. 

AMPLIFIER /VT& u2 073 AMPLIFIER fl/rr/ u2 0 5s - 
AMPLIFIER P/S /vek/3/ 038 AMPLIFIER P/S @?Al o/ 02d3 

PREAMP Snd 12 /I / PREAMP SAiJ 1’2 /y5- 
TYPE LENGTH TYPE LENGTH 

COAX 1 COAX 
&~~E~~~RcI~ FL./ ’ t/3 i ANooa&& RcS k/3 f . . - 

TYPE HEIGHT TYPE HEIGHT 
ANTENNA 

do 
ANTENNA 

dMN/ QLJAD LPL. 15’ ’ 

INPUT VOLTAGE /w J/,& INPUT VOLTAGE //s VR& - 
TX. FREQUENCY I-/Lj/ WfZ TX. FREQUENCY u;r-9 H/f2 
?X. FREQUENCY a9 )LY/fZ RX. FREQUENCY w/ fir/t - 
RX. GAIN SETTING &G c 9 RX. GAIN SETTING #4c 

WEATHER CONDITIONS COOL, eeLJDYjv/&o WEATHER CONDITIONS rmf+dc - 

I - 

3BSERVED RANGE IN CALIBRATE: 6ao3 
. . . . . . . . . . . . . . . _.__...._...._.._...~...............~.......................... KM 

COMPUTED SLANT RANGE: . f-6 ._ . . . . ..__...._....~.....~~~~......~.......................~............................. KM 

. . . MOBILE ZERO SETTING IS: . . . . . . ..__.......................................... 
V?Y 

6) . . ._ . . . . . . .._.._............... KM 

OBSERVED RANGE IN OPERATE. /~Ojc .._._..__....._.._..~...........................~...~...............-.....-..-..... KM of- TIME: _._._......_............... 

s 

SIGNED: . . . ..__......._ 
o/ 

ST 

._ . . . . . . . . ,‘.........._.______ . . . . . . . . . . . . . . . . . . .._____________f_~..... .__...-.-.- 
, 

NOTES REGARDING CALIBRATION PROCEDURES: 
1. All equipment will be allowed to warm up for at least 30 minutes prior to calibrating. 
2. All readings entered hereon will be final readings for the item in question, not preliminary or intermediate readings. 

3. Each report will be complete in itself. Do not refer to other reports for information. 
4. Use the reverse side of this report for any additional comments deemed necessary or advisable for completeness and clarity. 
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MOBILE STATION II BASE STATION 

LOCATION: ~ecuv~ HILL II LOCATION: dcuuI H/k @/2L. PC 

IPERATOR: J? b/;;%/LL”/ 

UNIT I MODEL I SERIAL No. 

OPERATOR: ?. H45Ad5eu7 

UNIT I MODEL I SERIAL No. 
I  

‘JONITOR /I/hlydB ow BEACON AnLo/ - 
.NTERROGATOR AoH o/ 609 CONTROL BOX &4L 63 dj? 

4MPLIFIER I /I/‘Txi’UZ I @a&J 

4MPLIFIER P/S I Affix/s/ I 038 
PREAMP I S&J- I /J/ I 
30AX 

TYPE LENGTH 

A~uw4wse~1~ 74 */3 i 

ANTENNA 
TYPE 

BMN/ 

HEIGHT 

/co 

I AMPLIFIER I /bfU d2 I 0 i-;c 
I AMPLIFIER P/S I meAs 01 I 010 

PREAMP I SAti i2 1 w5- 

COAX 

ANTENNA 

LENGTH 

k/3 f 

HEIGHT 

/s’ ’ 

NPUT VOLTAGE (1s Jnc INPUT VOLTAGE /K I/A& - 
TX. FREQUENCY 1 VW WfZ TX. FREQUENCY 1 m9 H/f& 

RX. FREQUENCY I 5b9 H/f2 11 RX. FREQUENCY \ 1 w/ fir/z 

3X. GAIN SETTING l 11 RX. GAIN SETTING aci’c 
WEATHER CONDITIONS CML, 4UJOYa~/A/~ WEATHER CONDITIONS ‘) 

- d&E 

- 

- 

. 

DBSERVED RANGE IN CALIBRATE: .I 
6~03 

....................... ......................... ,-KM 

COMPUTED SLANT RANGE: b?J 4 ....................................................... ....... ............................ KM 

... MOBILE ZERO SETTING IS: Wf ..................................................... ................................. KM 

OBSERVED RANGE IN OPERATE: / 005 ............................................... .... ............................... KM TIME: ........................... 

NOTES REGARDING CALIBRATION PROCEDURES: 
1. All equipment will be allowed to warm up for at least 30 minutes prior to calibrating. 
2. All readings entered hereon will be final readings for the item in question, not preliminary or intermediate readings. 
3. Each report will be complete in itself. Do not refer to other reports for information. 
4. Use the reverse side of this report for any additional comments deemed necessary or advisable for completeness and clarity. 
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MOBILE STATION BASE STATION 

LOCATION: b?sbor HILL LOCATION: &eo&Js IWLL @/a. Pf, 

PERATOR: J” &&/u9 . OPERATOR: 2. Hd5AAsR4?J 
7 

UNIT MODEL SERIAL No. UNIT MODEL SERIAL No. 

ONITOR /1/NrYt9/8 oY7 BEACON AnLO/ I 

INTERROGATOR Amm o/ uo CONTROL BOX &BL 63 a?? 
. 

,MPLIFIER /VT&‘&u 033 AMPLIFIER /m-r/ d2 0 5s 
AMPLIFIER P/S /vek/3/ 038 AMPLIFIER P/S /L/C# 01 010 

REAMP Snd /2 /I / PREAMP SAd i-13 w5- 
I 

COAX 

ANTENNA 

TYPE LENGTH 

AN&QEUJ-~G~ 74 ‘t/3 i 
TYPE HEIGHT 

/co cIM@/ 

COAX 

ANTENNA 

LENGTH 

k/3’ 
HEIGHT 

/s @ I I I I 
IPUT VOLTAGE (0 Jf,& INPUT VOLTAGE /K c/R& 

TX. FREQUENCY VW WfZ TX. FREQUENCY w9 /cI/fiz 
X. FREQUENCY L/A9 HtfZ RX. FREQUENCY j/y/ fir/s 

RX. GAIN SETTING /3G c  l RX. GAIN SETTING a4c 

EATHER CONDITIONS ~40~ eed0q I~,/&o WEATHER CONDITIONS 

I II I 

BSERVED RANGE IN CALIBRATE: _ _ _ 5-pg -- _-- ._-_____-.-__-___--___________ -- _--_--.------_----.----------------- KM 

COMPUTED SLANT RANGE: _ 100 3) -- -____-____.---_-_-_.------..-.--------------.-----------------.----.--.--------------.- KM 

4 MOBILE ZERO SETTING IS: ____________________----.----------.-----------. Y?3 . ___._ > _________.______-___------. KM 

OBSERVED RANGE IN OPERATE- _ / 66s .___ ____._-__________-___l______l___________----------.--------------------------- KM TIME: ___._______________._______ 

NOTES REGARDING CALIBRATION PROCEDURES: / 

1. All equipment will be allowed to warm up for at least 30 minutes prior to calibrating. 
2. All readings entered hereon will be final readings for the item in question, not preliminary or intermediate readings. 

3. Each report will be complete in itself. DQ not refer to other reports for information. 
4. Use the reverse side of this report for any additional comments deemed necessary or advisable for completeness and clarity. 



MOBILE STATION 

LOCATION: Qs&vr HILL 
- 

IPERATOR: J” b&/LLi-/ . 

UNIT I MODEL I SERIAL No. 

vlONlTOR /v&a/d dL/./ - 
INTERROGATOR JvfM o/ 6041 

AMPLIFIER /VT&* u2 073 - 
AMPLIFIER P/S rV@Ai 3 / 038 

pREAMP 944 12 // / 
- 

TYPE LENGTH 
ZOAX 

1 I I- - - 
I I 
I  TYPE I HEIGHT 

ANTENNA 
I 

dMN/ I 19 

INPUT VOLTAGE /w J/,& - 
TX. FREQUENCY VW WfZ 
RX. FREQUENCY a-9 HffZ - 
RX. GAIN SETTING t3GcJ l 

WEATHER CONDITIONS I 

- 

f DATE: 1/J”pr q2 3 
BASE STATION 

LOCATION: PRO tax HILL @/a. 3f 

I OPERATOR: 3. H&!wER4?J 

UNIT MODEL SERIAL No. 

BEACON /I/*%0/ Qs~ ICODE/ 

I CONTROL BOX I /L&L 03 I 07 

AMPLIFIER Au-r/ d2 
AMPLIFIER P/S n/ex/ 01 010 

I PREAMP I SAiJ i27 W5’ 
COAX 

ANTENNA 

LENGTH 

k/3 / 

HEIGHT 

/3’ ’ 

I INPUT VOLTAGE I /K I /A@ 

I TX. FREQUENCY I 429 H/f2 
I RX. FREQUENCY I w/ fie 

RX. GAIN SETTING MC 

WEATHER CONDITIONS s&M 
. 

3BSERVED RANGE IN CALIBRATE: ____________________.--------.-..------------------.-----------.------.-.----. KM 

/04 COMPUTED SLANT RANGE: ____________.____._________________f________________________________________-.---.-------- KM 

5-00 :. MOBILE ZERO SETTING IS: ____________________------.--.-----.-.---.------------ 1 .____.______________-.----.-.--. KM 

OBSERVED RANGE IN OPERATE: ____________.__________________________ !..!?.??: ___.________________--.-_____ KM TIME: ___________________________ 

NOTES REGARDING CALIBRATION PROCEDURES: 
1. All equipment will be allowed to warm up for at least 30 minutes prior to calibrating. 
2. All readings entered hereon will be final readings for the item in question, not preliminary or intermediate readings. 

3. Each report will be complete in itself. Do not refer to other reports for information. 
4. Use the reverse side of this report for any additional comments deemed necessary or advisable for completeness and clarity. 
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OFSHORE NAVIGATION, INC. 

MOBILE STATION BASE STATION 

LOCATION: &?c,&os H/L L LOCATION: 6huuf ryfL.L @/?L. a-. - 
IPERATOR: J” ~k&/L&L/ . OPE RATOR : 

- - --- - 3. ffCsAJE~-J 

UNIT MODEL SERIAL No. UNIT MODEL SERIAL No. 

JIONITOR /vh/a/d 9 Y’/ BEACON kwa/ so6 ICODE / 
- 

INTERROGATOR A.wm o/ 009 CONTROL BOX &eL 42 a?? 
, 

2MPLIFIER /v;rkf 61 033 AMPLIFIER Airu 492 0 5s - 
\MPLIFIER P/S /v@k’3/ 038 AMPLIFIER P/S /L/e/3 df 010 

PREAMP nw 12 /I / PREAMP SAiJ i2 . W5’ - 
TYPE LENGTH TYPE LENGTH 

<OAX COAX 
&vm~~~~48 J7y ’ t/3 i &%Eu& &P L/3’ . - 

TYPE HEIGHT TYPE HEIGHT 
ANTENNA ANTENNA 

Qfftw Mu /co QLJI)D LPL /s ’ 

NPUT VOLTAGE /is J/)& INPUT VOLTAGE /is h+e - 
I-X. FREQUENCY 4% Wf7 TX. FREQUENCY ‘/A9 H/f2 
7X. FREQUENCY a9 /Y/f2 RX. FREQUENCY yr/ hr/t - 
,3X. GAIN SETTING & c . RX. GAIN SETTING /MC 

WEATHER CONDITIONS Cc,OL, eudOy&wk~ WEATHER CONDITIONS ShwE - 

II - 

IBSERVED RANGE IN CALIBRATE: __._..~......................~. ..--.-..-.I-...-..-..-.~-...-......-.-.-.~~.~.. KM 
/do5 

COMPUTED SLANT RANGE: _________________.__.-------------------------------------------------.--.------.--------- KM 

f-4 ‘. MOBILE ZERO SETTING IS: ____._________.__.__I___________________--------------.--.--..--.------.----.-------..-. KM 

/ -!r OBSERVED RANGE IN OPERATE: ______________._____---.----.--.--------------.------.-----...--------.-.--.-----. KM TIME: ______---_________._.~.---. 

NOTES REGARDING CALIBRATION PROCEDURES: 
1. All equipment will be allowed to warm up for at least 30 minutes prior to calibrating. 
2. All readings entered hereon will be final readings for the item in question, not preliminary or intermediate readings. 

3. Each report will be complete in itself. Do not refer to other reports for information. 
4. Use the reverse side of this report for any additional comments deemed necessary or advisable for completeness and clarity. 
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V. WELL LOCATION INFORMATION 

The following information pertains to the positioning of 

the D/V DIAMOND M EPOCH on Well Location BRIDGEWATER BAY 

#l 

Coordinates of the desired location were obtained from 

PHILLIPS as: 

Latitude 38"32'26!'13 S N= 5,734,126 meters 
Longitude 141'21'42!'06 E E = 531,520 meters 

The D/V DIAMOND M EPOCH was secured on location, and the 

following final Maxiran ranges were recorded at 0645 

hours 16 September 1983, with the Maxiran mobile equip- 

ment installed on board the rig: 

Sta. Mt. Ruskin to mobile antenna 64.858 kilometers 
Sta. Bridgewater to mobile antenna 17.354 kilometers 
Sta. Mt. Warrnambool to mob. antenna 122.859 kilometers 

At the time these final Maxiran ranges were recorded, the 

drill stem was 20 meters, at a bearing of 029" True, 

from the Maxiran mobile antenna. 
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V. WELL LOCATION INFORMATION (continued) 

FINAL COMPUTED COORDINATES - WELL LOCATION BRIDGEWATER 
BAY #l (Drill stem) 

Latitude 38"32'25!'97 S N= 5,734,130 meters 
Longitude 141"21'47!'95 E E = 531,663 meters 

RESIDUALS 

Mt. Ruskin = -0.47 meter 
Bridgewater = +O. 48 meter 
Mt. Warrnambool = -0.37 meter 
Least square adjusted tie = ,769 meter 
From desired to final position = 142.77 m. @ 088.055" 
True 

The final coordinates of the drill stem were derived by 

applying a propagation factor of .999945, and the report- 

ed offset and bearing, to the final Maxiran ranges 

recorded. 
. 

Coordinates of the desired and final position are ex- 

pressed in the Universal Transverse Mercator Projection, 

Australian National Spheroid of Reference, Zone 54, 

Central Meridian 141" East, AUSTRALIAN GEODETIC DATUM. 

.P,,. . . . . . - . 
-~~ 
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Coordinates of the three Maxiran base stations occupied 

to control this survey and of Station Crows Hill, occu- 

pied to calibrate the Maxiran system, were obtained from 

the Lands and Surveys Department, Victoria. 

Universal Transverse Mercator Projection 
Australian National Spheroid 
Zone 54 
Central Meridian 141" East 
AUSTRALIAN GEODETIC DATUM 

STATION CAPE BRIDGEWATER: 

Latitude 38"23'17!21 S N = 5,751,029 meters 
Longitude 141'24'22:81 E E = 535,487 meters 
Elevation 135 meters 

STATION CROWS HILL: 

Latitude 38"14'50:68 S N= 5,766,393 meters 
Longitude 141"49'48:04 E E = 572,628 meters 
Elevation 41 meters 

STATION MOUNT RUSKIN: 

Latitude 38"02'54?56 S N = 5,788,789 meters 
Longitude 140"57'49?58 E E = 496,821 meters 
Elevation 38 meters 
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I  VI. BASIC CONTROL 

, STATION MOUNT WARRNAMBOOL: 

Latitude 38"18'25!'83 S N = 5,758,658 meters 
Longitude 142"44'18:21 E E = 651,993 meters 
Elevation 219 meters 



r __- .-._ ____--.- -~- -- _--_ __ .__. ._ - - - .-- _ --- 
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VII. PERSONNEL 

NAME 

Heaverlo, D. 

O'Reilly, J. 

Rounds, R. 

Ward, G. 

Wells, G. 

VIII. DISTRIBUTION 

POSITION 

Party Chief 

Mobile Operator 

Base Operator 

Base Operator 

Base- Operator 

Phillips Australian Oil Company 
23rd Floor, City Centre Tower 
48 St. Georges Terrace 
Perth, W.A. 6000 
AUSTRALIA 

Attention: Mr. R.F.C. Chase Four copies 

Offshore Navigation, Inc. 
Post Office Box 23504 
Harahan, Louisiana 70183 
U.S.A. Two copies 

Offshore Navigation (Australia) Pty. Ltd. 
Post Office Box 291 
Cloverdale, W.A. 6105 
AUSTRALIA One copy 
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STATION: CAPE BRIDGEWATER 

LOCATED: The station is located near the township of Cape 
Bridgewater, approximately 19 kilometers west of 
Portland, Victoria, Australia. 

ACCESS: From Portland, drive west for approximately 16 
kilometers to a road fork. A sign indicating 
"Bridgewater Bay" will be on the left, and a 
sign indicating 
the right. 

"Bridgewater Lakes" will be on 
Take the left fork and drive to the 

village of Bridgewater, a distance of approx- 
imately 3 kilometers from the road fork. 

On entering the village, turn left at the first 
intersection past the meeting hall, staying on 
the sealed road. If you continue straight at 
this point (towards Blow Holes), the road will 
become dirt. Just after making a hard right 
turn, a house will be seen to your left. This 
is the home of Mr. J. Doyle. The station is lo- 
cated on his property. A track, as indicated in 
the sketch, leads to the station site. 

MARKER: The physical description of the marker was not 
submitted from the field operations. Mr. Doyle 
should be able to point out the marker. The 
Maxiran tower was erected 2 meters, at a bearing 
of 090° Magnetic, from the marker. 

GENERAL: A 40-foot tower was erected at this station. A 
minimum tower height of 20 feet is required to 
clear surrounding obstructions. Clear vista 
has not been reported. Star stakes were used to 
secure the tower. 

Mr. J. Doyle can be contacted at telephone num- 
ber 055-26-7213. Permission must be obtained 

1 . ‘ +-i .a,, . . . I * . . - r. 
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STATION: CAPE BRIDGEWATER (continued) ' 
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from Mr. Doyle to set a station on his property. 
No rent was paid for the use of the property. 

ELEVATION: 135 meters 

SKETCH: See next page. 

Coordinates of the trig marker were obtained 
from the Lands & Surveys Department, Victoria. 

UTM PROJECTION, AUSTRALIAN NATIONAL SPHEROID 
ZONE 54, C.M. 141O EAST ------a----- A, G. De 

Lat. 38'23'17r21 S N = 5,751,029 meters 
Long. 141'24'22:81 E E = 535,487 meters 



b 

-. __~ - -. .------ -- -- -_- ---.----- - .-__-- -- ._.- _ _- _ _ _ - - _ -. - -_ -_ .._ -- 

STA. CAPE BRIDGEWATER AUSTRALIA ’ 

L Al. 38O23’ 17’.‘21 S N 5,751,029 motors 

LONG.  141°24’ 22 ‘.‘8 I E E 635,487 motor8 

ELEV. 135 meters , 

UTM PROJECTION, AUST. NAT. SPHEROID 
ZONE 54 c. M. 1410 E 

AUSTRALIAN GEODETIC DATUM 

To Bbr Holor -  - -  -,,== 
- -  TirT road 

Old mrrting hall 

Ruins of old hourr 

Farm land 

Boya 

%TA. CAPE BRIDGEWATER 

- -  C. 6rldgorat.r 
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STATION: CROWS HILL 

LOCATED: Station Crows Hill is located approximately 50 
kilometers by road from Portland, Victoria, 
Australia. The station is located on the high- 
est hill in the area. This hill is used for 
sighting missing sea crafts. Portland Harbor 
and the sea are visible from the site. The sta- 
tion is approximately 5 kilometers from the 
beach and the Fitzroy River Outlet. 

The ground around the station marker is made up 
of small rocks. The area around the station is 
farming land, and is a great fire risk in sum- 
mer. All gates must be closed after use on this 
site. The key to the gates can be obtained from 
the farm house shown on the Sketch. 

ACCESS: From Portland, travel 16 kilometers on the Henry 
Highway, and turn right at the intersection of 
Princess Highway. This road will pass through 
Narrawong (32 kilometers from Portland), and the 
small farming community of Tyrendarra. Twelve 
kilometers past .Tyrendarra, turn right onto a 
road signposted "Fitzroy River Outlet". Drive 
on this road for approximately 5 kilometers to a 
fork, and turn right. Drive another 1 kilome- 
ter to where the road makes a sharp left bend, 
and a metal road continues straight. Continue 
straight at this point on the metal road, and 
pass up a gateway. Turn left at the second gate- 
way, and follow the track to the station site. 

MARKER: The trig marker stands approximately 14 feet 
high, and is made from 2-inch diameter pipe 
built in a triangular shape. This marker can be 
seen from the main road. 

The ONA marker, consisting of a concrete block, 
with a l/2-inch galvanized pipe protruding 1 
feet above ground level, is located 5 feet from 
the trig. The galvanized pipe is marked "ONI". 
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STATION: CROWS HILL (continued) 

GENERAL: All necessary supplies, labor, and water can be 1 
obtained in Portland. Some water may be avail- : 
able from the nearby farms, if required. 

Strong winds can be experienced at this station. 
The weather is fairly changeable, and the site 
may be infested with flies. Some precautions * 
should be taken. The months of April through 
August are very wet and cold. 

A 40-foot tower was erected at this site, the 
m inimum tower height required to clear surround- 
ing obstructions. Clear vista is from 270' to 
090°. Star stakes were used to secure the 
tower. 

1 ELEVATION: 41 meters 

SKETCH: See next page. 

Coordinates of the trig marker were obtained 
from the Lands 6 Surveys Department, Victoria. 

UTM PROJECTION, AUSTRALIAN NATIONAL SPHEROID 
ZONE 54, C.M. 141' EAST ------------ A.G.D. 

Lat. 38"14'50!68 S N = 5,766,393 meters 
Long. 141'49'48:04 E E = 572,628 meters 



---_-- - ---- --- -- __-.-_ . _ _. -- - -- --_. _ _ 

STA. CROWS HILL 
PHILLIP COOaOIWATL~ AUSTRALIA 

LAT. 38°148 SOY68 s N 5,?66,393 motet8 
LONG. 141°49’ 48:04 E E 872,628 maton 
ELEV. 41 motors 

lJTY PROJECTION, AUS!‘. NAT. SPHEROID 
ZONE 54 C.Y. 141° E 

AUSTRALIAN 6EODETIC MTUM 

I I 

Norrowong Teglondarro 

a1 no To Worrnambool - 
J 1 

OUTTON WAY 
. . on no 7 

8ian Wtrroy 
Ulror Outlot= 

I 

Doad end 

. F-.... 

Poddock 

II 

4 
To Fitzroy River 

Outlet 

SEA. CROWS HILL II--- 
IIOUSO whmrm key to gota 
tar rolibrotlon point. 
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STA. CROW S HILL 

I i i 
I -  i 
i 

AUSTRALIA 

STATION DETAILS 

Dood 
and 

Farm land 

f onto -x -a-x-  

208. Ifi 
II 

II cl 3b.d 

II 
I’ 
11 

r  -----we----  (8 
1 Conormto trough 8 - - -W-B 
I 
I 

: 

-l2.5r.-A 
I 

STA. CROWS HILL (ONI  MARKER) 
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STATION: MOUNT RUSKIN 
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LOCATED: Station Mount Ruskin is located on the Victoria- 
South Australia border, about 4 miles west of 
the township, of Nelson, Victoria. The station 
is on a prominent hill, which can beseen from 
the Port Nelson - Mount Gambier Highway at the 
border sign. The station is in a large paddock 
on the farm of Mr. Max Holaway. 

ACCESS: From the Portland, Victoria General Post Office 
building, set the vehicle's odometer to 0.00 ki- 
lometer, and travel on the North Princess High- 
way for 2.7 kilometers to a Shell garage. Turn 
left at this point, remaining on the Princess 
Highway, and drive to Nelson. At 65.2 kilo- 
meters, and in the township of Nelson, a Mobil 
garage will be passed. Continue on the Princess 
Highway, crossing a bridge that is over the 
Elenee River at 65.5 kilometers, pass the en- 
trance to Mr. Holaway's house at 68.5 kilo- 
meters, and drive to a gate on the left hand 
side of the road at 69.3 kilometers, just past 
the Victoria - South Australia border. Turn 
left and go through the gate. Follow the track 
from the gate to the station, a distance of 1.4 
kilometers. A four-wheel drive vehicle is re- 
quired to negotiate the track during periods of 
wet weather. 

MARKER: The station marker consists of a standard 
Victorian Department of Lands 6 Surveys marker, 
a circular concrete wheel with a metal pin in 
its center. A 12-foot steel quadruped sits over 
the marker. 

Mr. Holaway's house is located approximately 1 
kilometer, at a bearing of 080", from the mark- 
er. A windmill and tank is approximately one- 
half kilometer away from the marker, at a 
bearing of 180°. 
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STATION: MOUNT RUSKIN (continued) 

GENERAL: All food, fuel, oil, and water supplies can be 
purchased in either Nelson or Portland. W a ter 
from the bores in the station area is suitable 
for drinking. Labor is available in Portland at 
approximately $40.00 per day. 

The station property owner, M r. Max Holaway, 
must be notified when this station is to be oc- 
cupied, and permission obtained. No rent was 
paid for the use of the property. 

A 60-foot tower was erected at this station. A 
m inimum tower height of 40 feet is required to 
clear surrounding obstructions. Clear vista is 
from 120' to 250'. Double star stakes are re- 
quired to secure the tower, due to strong winds 
that can be experienced in this area. Diffi- 
culty can be experienced in trying to keep a 
tent up in these winds. A caravan, to house the 
equipment and operator, is required. 

ELEVATION: 38 meters 

SKETCH: See next page.' 

Coordinates of the trig marker were obtained 
from the Lands & Surveys Department, Victoria. 

UTM PROJECTION, AUSTRALIAN NATIONAL SPHEROID 
ZONE 54, C.M. 141" EAST ------------ A.G.D. 

Lat. 38"02'54?56 S N = 5,788,789 meters 
Long. 140°57'49:58 E E = 496,821 meters 



~---- - -___ ---. ------_-- -- 

STA. MOUNT RUSKIN AUSTRALIA 
PHILLIPS COORDINATES 

LAT 38OO2’ 54 :‘56 S N 5,788,?89 motets 
LONG. 140°57’ 49:‘38 E E 496,82 I motors I 
ELEV 38 motors 

UTI)(1 PROJECTION, AUST. NAT. SPHEROID 
ZONE 54 C. M. 141° E 

AUSTRALIAN GEODETIC MTUM 
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STATION: MOUNT WARRNAMBOOL 

LOCATED: Station Mount Warrnambool is located approximate- 
ly 26 kilometers northeast of Warrnambool, 
Victoria, Australia. The hill on which the sta- 
tion site is located can be seen from the main 
road leading out of Warrnambool. There is a for- 
estry lookout located on the only flat spot on 
the hill. 

The hill is covered with grass, and slopes steep- 
ly on all sides. 

ACCESS: From Warrnambool, proceed east on the Princess 
Highway for 25.2 kilometers, passing through the 
towns of Allansford (11.26 km.), and Panmure (21 
km.). At 25.2 kilometers, a gate, old quarry, 
and fire tank will be seen on the left side of 
the road. Drive through the gate, and proceed 
about 0.8 kilometer to the farm house of Mr. J. 
O'Donaghue. This farm house is at the base of 
the hill (Mount Warrnambool). From the farm 
house, drive towards the dairy shed, then follow 
the track to the top of Mount Warrnambool, and 
the station site. A four-wheel drive vehicle 
was used to reach this station during a previous 
survey. The track to the station is very 
slippery when wet. 

MARKER: The survey marker consists of a brass plaque set 
in a g-inch square steel box 6 inches below 
ground level. The outside of the box is in- 
scribed "GEODETIC SURVEY VICTORIA", and the in- 
side is inscribed "TRIANGULATION STATION". A 
12-l/2-foot high normal steel quadruped, with 
circular vanes, has been constructed directly 
over the marker. The forestry fire lookout hut 
is located 120 feet at a bearing of 270" from 
the marker. This hut is 10 feet high, octagonal 
in shape, and built in 1980. 

GENERAL: All food supplies required can be obtained from 
any of the several large stores in Warrnambool. 
Fuel and oil can be obtained from the SHELL 
Depot in Warrnambool. Mr. Paynter is in charge. 
Water can be obtained from the farm house, with 
permission. 



/_____--_-__.__ ___ -._. -- .-.--.- - 
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STATION: MOUNT WARRNAMBOOL (continued) 

During the later part of the year, the prevail- 
ing winds at this site are mainly from the north- 
east at an average velocity of 40 knots. It can 
also become very cold and rainy at this time of 
the year. 

Livestock need watching, as they tend to use an- 
chors as back scratchers. 

A caravan was used on this site during October 
1980. The caravan was hired at very reasonable 
rates from Rex Caravan Hire in Warrnambool. The 
Shire Health Inspector insists that a portable 
toilet be brought to this site. This was also 
obtained from Rex Caravan Hire. 

The station site is located on land owned by Mr. 
J. O'Donaghue (phone 055-676210). Permission to 
occupy the station site must be obtained from 
Mr. O'Donaghue and from the Warrnambool Shire 
Council. No rent was paid for its use. 

j ’ A 60-foot tower was erected at this station. A 
minimum of 30 feet is required to give clear vis- 
ta of 360'. Star stakes were used to secure 
the tower. 

ELEVATION: 219 meters 

SKETCH: See next page. 

Coordinates of the trig marker were obtained 
from the Lands & Surveys Department, Victoria. 

UTM PROJECTION, AUSTRALIAN NATIONAL SPHEROID 
ZONE 54, C.M. 141' EAST ------------ A.G.D. 

Lat. 38"18'25:83 S N = 5,758,658 meters 
Long. 142"44'18!'21 E E = 651,993 meters 
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S T A . M O U N T  W A R R N A M B O O L  A U S T R A L IA  
P H IL L IP S  C O O R D IN A T E S  

L A T . 3 8 O  1 8 ’ 2 5 ’.‘8 3  S  N  !5 ,7 5 8 ,6 5 8  m e to ts  

L O N G . 1 4 2 O 4 4 ’ l 8 :‘2  I E  E  6 5  I, 9 9 3  m a trrs  

E L E V  2 1 9  m o to rs  

U T M  P R O J E C T IO N , A U S T . N A T . S P H E R O ID  
Z O N E  5 4  C . M . 1 4 1 °  E  

A U S T R A L IA N  G E O D E T IC  W T U M  
\ \ 

/ \ 

S T A . M O U N T  W A R R N A M B O O C  

F o rm h o u rr  to  s t o i i o n =  2  k m . 

. 
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WELL BRIDGEWATER BAY NO.1 -AUSTRALIA 

LAT. 38O32’ 25’.‘97 S N 5,734, I30 motor8 

LONG. 141°2 I’ 47’.‘95 E E 63 I, 663 matars 

UTM PROJECTION, AUST NAT. SPHEROID 
ZONE 54 C. Y. 141° E 

AUSTRALIAN GEODETIC DATUM 

141 O 

+ 

1420 

+ 

V ICTORIA 

1430 

+ 570 

BTA. CROWS HILL (CALIBRATION) 

STA. MT. WARRNAYBWL 

STA C. BRIDGEWATER 

WELL BRID6EWAlER BAY No.1 

+ + + ts* 
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I. THE MAXIRAN RADIOPOSITIONING SYSTEM 

The Maxiran Radiopositioning System is a precision elec- 

tronic ranging system, capable of both manual and auto- 

matic tracking of range. It is especially useful for 

measuring distances across bodies of water. 

The use of the Maxiran requires three or more electronic 

installations. For the purposes of this discussion,.one 

of these installations is assumed to be aboard a ship 

(see Figure 1). This installation consists of the Maxi- 

ran Monitor and Interrogator. The other installations 

are located onshore. Each of these installations con- 

sist of a Maxiran Beacon and a Control Box. There are 

two or more of the Beacon Control Box installations sit- 

uated at appropriate locations onshore. 

In operation, the Monitor/Interrogator installation trans- 

m its a radio signal (containing a Beacon-Select code 

which addresses a selected Beacon) which is picked up by 

all of the Beacon/Control Box installations. Each Beacon 

decodes the received signal and decides whether the 

Beacon-Select code transm itted corresponds to that 

Beacon. If the Beacon-Select code is correct for a 



FIGURE-I. TYPICAL MAXIRAN SYSTEM 
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APPENDIX A 

DAILY OPERATIONS LOGS 



OFFSHORE NAVIGATION INC. 
MAXIRAN DAILY OPERATIONS LOG 

Well locU..ion 
Clent _ - 

Propct Party ~rid~emter r:o. 
Number 

#f? 
. . . . . . . . . . . . . . . . . . . . Date 

2-3 Jkpy p 3 Number . . . . . . . . . . . . . . . . . _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Boat J//)nu o 17 Eh w . . . . . . . . . . . . . . . . . . . . . . .._............................_...._...... - . . . . 

Ctophyrd 011 Radio 
Company . . . . . . . .._.....__............................-............................ I . . . . . . . . Company . . . . . . . pLW-/pJ fw ear . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .._........ . . . . . . . . . . . . . . . Frequency P 

..*.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . L . . . . . . . 
Shot Pomt 

Countcv AA?S.lXd.&.~A . . . ..- ~:~~~,~~,Dkt~!B~~.~...~II . . . . Stcpbxk . . . . . . . . . . . . . . . . . . . . . _. . . . . . . . . . . . . . . . . . . . . Interval . . . . . . . . . . . . . . . . . . . . . . . _ . . . . . . . . . . . . . . . . . . . . . . . . . 
. , 

1 I Mfih;Im I FREOUENCY 1 INTERROGATOR 1 MONITOR 1 AMPLIFIER I ANTENNA SYSTEM 
..I”“,IG 

Station 

Position 1 Operator Frequency Be acon Amplifier . Code D0ll9v -- I I I 

I I I I I 

O/T Requested By Total System - Hours Operation for Client 

LOST TIME 
I From I To I Hours Lost 1 Reason(s) -7 

I I I 
Brief Operations Log & Remarks ... ppt 2nd Heaverlo and younds travel from Perth to ...... ....... .? ... .................... ......... r. ............... .................. ........... .t .............. ............... 
................. ~~e.lhourne 1. . . .............................................................................................................................................. 
sept 3rd. and T,qard travel from Felbourne to .... ...... ....... ...... Heaverlo, qounds, cpxeilly, .................. ... . ............. .... . . .......... . . ............................... l,l;e 11 s trave 1 s from New z e&lana'e'fa&vaifii lTj'6iiYti~';""""' ............... 
........................... Fortland. ..................... ....................................................................................................................................... 
. . . . . . . . . . _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -. -................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .._.......... ._...................................................... ---.- 

. . . . . . . . . . - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..__.._............-................................................ ---.- 

Mobile 
Operators 

Party 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Chief . . . . . . . . . . ‘. . .................... - .... --.--- 

Form N-IA SEE INSTRUCTIONS ON REVERSE 



OFFSHORE NAVIGATION INC. 
. . 

MAXIRAN DAILY OPERATIONS LOG well location 
Clwnt Sricigedwater 7~0, 

Pro1cct Party 
Number 

w 
. . . . . . . . . . . . . Date /ps 3 .._................................ Boat $!!ffl!?!?!!P . . . . fl.... eFd c3// . . . . . . . . . . . . . . . . . . . . . . . . . . . -. . . Number . . . . . . . . . . . . . . . ..* . . . . . . . . . . . . . - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Geophyrsal 011 
Componv Compbnv . . . . . . . ? d ‘L c /PI 

RlldlO 

. . . . . . . . . . . .._....... _ . ..-._..........I._......_........ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .._......-...................... -- . . . . . . .._.... Frequency . . . . . ..d?.?!!? . . . . . !$% -....... 
P 

Cauntl v AK%.l%ALlJ4 . . . . . . ~:~~~,~~,nS~~Cp~~.R:...“L . . . . StWbxk 
Shot Point 

. . . . . . _. . . . . _. . . . . . . . _. . . . . . . . . . . . . . . . . . . . . . lntcrvd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
1 . 

Mobile I FREQUENCY INTERROGATOR MONITOR AMPLIFIER ANTENNA SYSTEM 

Station 
w 007 0 q/ oq3 bHW 

BASE STATIONS 
Position Operator Frequency Beacon Amplifier . Code Delay 

lwTR~fitf0c~L ;. WELL5 4P 2 dV0 036 / 5-1 

fD/iE mPTER &LwD3 (8 dF OK 3-u L/ 
I 

C-IUA/Q l # 
036 032, 5’ 3-a 

OPERATING TIME - - I 
Time On I Time Off 1 Requested By 1 System Used For 

i2.00 I@$5 - client calibration sept 4th. 

O/T Requested Bv Total System - Hours Operation for Client 181 Hrs 
LOST TIME 

From To Hours Lost Reason(s) _- 

# 

--- 7 d 

Brief Operations Log & Remarks 
sept 4th. ~1130 arrive at Sta Crows Hill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

~1200..~n...o.pe~a.t e ............................... 'C.. ............................................................................................................. 
~1815 complete calibration, see calibration sheets. .................................................................................................................. .., ....... 
G, Wells travels to warrnambool StatlO& 

....................................................... 
........................................................................................................................................................................................ 

Sept 5th. O 'Reilly and Heaverlo to Warrnambool station to pick up truck. ..................................... o * Relll'j;...~iinz.~~~~.~...~~...~~..~~~~~~~~~..~~~h..~~~~.l~...~.~~~~~e~t ..................... 
....................... ~eave.r~o...r~~~~.s. .to. ..poptl.ad.i- .. .Rounds...a.nd...W~~~..~e .t ..up...S.a.t~ .n.. .......... 
..................... ..Bridgexake r .*. .................................................................................................................................. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . f . . . . . . 

v 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..-...... 

Mobile 
Operators \7c c7ga&y’ . . . . . . . . . . .__.: . . . . . . . . . . . . . . . . . .._.. . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Party 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . _ . . . . . Chief . . . . . . . I2 . . . . . EemerlQ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .._ 

Form N-IA SEE INSTRUCTIONS ON REVERSE 



OFFSHORE NAVIGATION INC. 
MAXIRAN DAILY OPERATIONS LOG 

Client 

f ,Jjtct 
Number jr;// 

7 . . . . . . . . . Date 
6 SC/T ’ 83 Boat J/A fid IV& ‘f . . . . . . . . . . . . . . . . _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ‘f’o CH . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -.. fZZxr . . . . . . . . . . . . . . . ..-............................... 

C:-ophywcal Oil Radio 
( mpany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..-............................ I . . . . . . . - /b/L L,ZJ Company . . . . . . . . . .._......._.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Frequency pr4 K+i+& . . . . . . . . . . . . _. . . . . . . . . . . . . . . . . . . . . . . 

Counts v c;1,sm.+c,4 
A real 

hr&+~urq&&.?.~ . . . . Stepback 
Shot Point 

. . _.. . . . . . . . . Prospect . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Interval . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . d 

Mobile FREQUENCY INTERROGATOR MONITOR AMPLIFIER ANTENNA SYSTEM 

tation WY/ 009 ow 0.7 3 h/Y/P 
BASE STATIONS 

Position Operator Frequency Beacon Amplifier . Code ’ Delay 

. 

OPERATING-TIME 

Time On I Time Off Requested By System Used For 

. 
I - 

O/T Requested By Total System - Hours Operation for Client 

I LOST TIME 

1 From 

I 

To Hours Lost Reason(s) 

\rief Operations Log & Remarks . . . . . . . . . . . . - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -...- . . . . . m . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . _ . . . . . . . . . . . . . -- . . . . 

. . . L?;/c* l . . . . . . . . . . . ...! . ‘4Zfl /I% AdCfa/z# 3/9y4,c/p . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..-... . . . . . . . . . - . 1 . fl . . . . . . . Ep($ P@ ” ..-..*.* . . . I.... . . . . . . . . . . &A ~&uprErc . . . . . . . . . . . ..e*........ . . . . . . . . . . . m.........-... 

w 1 r/+ HOp’/L 6 ,.................._._.................... - . . . . F c34h?kt/-/~’ f . . . . . -...-.--.- . . . . . - a-. . ” . . . . . ~~~hw.LiIL . ..*. MG..?x~.&.Lm.Lj . . . . . . . .‘W . . . . . . . . . . . . . . . . . . . 

$A /?I& _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . L................ - . . . . . . . . . . . . . . . . . . . . . . . . . . . .._........ - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -...- . . . . --- 

dbo43 ’ . . . . . . . . . . . . - . . fYUAfL~ $YS/TE& /NSnu~EJ A/l@ OAU- . . . .._.................. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.. twE~<&y ..- . . . . . . . . . . . -.. . . . . . . . . . . . . . . . . . . . . . t . . . . . . . . . . . . . . . . . . . . . - 

61voo l A s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -...- P &d~.!.A..& forJrE *.... A.o.eRrL.o.ti . . . . #&ieri.E.MA.r~& . . . . If.J! .*.............. -.. . . . . . . . . . . . . . . . 

d/f . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . POi?7&4AA jQ@meP . . . . . - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . & _.......................................................................... I--.---..--.. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . _ . . -. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - . . . . . - . . . . . . . . . 

. m T . . . * . . . * . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Party 
. . . . . . . . 1.. . . . . . . . . . . . . . . . . . . . . . . . . . ..I.... * . . . . . . . . . . . . . . . . . . . . . . . . Chief . . . . . . . . . . . . . . . . . . . . . - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ---..---.-.-..--- 

Form N-1A SEE INSTRUCTIONS ON REVERSE 



OFFSHORE NAVIGATION INC. . . 
MAXIRAN DAILY OPERATIONS LOG 

Project 

w/P ? * Number . . . . . . . . . . . . . . . . . . . . Date . . &QY p3 
Client 
Pwty 

. . . . . . . . . . . . . . Boar p/Am&7 /v Do c3// . . . . . . . . . . . . . . . . . .._.............................................. --.. Number . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...” . . . . . . . . . . . . . . . ..-............. 

GeophySKd Oil 
Company . . . . . . . . . . . . . . . . . . . . . .-.-...........-...... _.......... . . . . . . . . . . . . . . . . . . - . . . . . . . . Company . . . . . . . ? /il/LL/PI . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

A!LS.?%hL-.l& . . . . . . ~:~~~,~~,n~trCVR~~./i!...~.II . . . . StcpbEk 

KJ!tm;; . . . . &mJ . . . . !s% C....... 

Countcv . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Interval . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
8 

Mobile I FREQUENCY INTERROGATOR MONITOR AMPLIFIER ANTENNA SYSTEM 

Station 
w ooy u Y/ 073 dwfw 

BASE STATIONS 
Position Operator Frequency Beacon Amplifier . Code . Delay 

fcrhlK~~fl~0~~L (;. WELL5 i/a ;L d/O 036 / 5-01 

4 E rtPTER J&A,DS tr d7- OK 5-u 11 1 I 
. hr; ~JJSI(,N C-WAD 98 03 oj’z 5’ 3%w 

Time On Time Off 

c+o @2fOO- 

OPERATING-TIME 
Requested By System Used For 

4% f&w RI4 /Coo4-r/oJ 

. . 

O/T Requested By Total System - Hours Operation for Client 
/ 

LOST TIME . 1 
From To Hours Lost Reason(s) 

I 

l . 

Brief Operations Log & Remarks . . . . . . . . . . . . . . . . . . . . . . . . . - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . * . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...--1 

16143 t flflWf& s rfl . . . ..-.............................. . . . . . . . . . . . . . . . . . . . . . . . . . . r... L%mm4A;TE~ . . . . . . . ...*.. /rfT + . 4.???., . . . . . &?.o~...-r!m’.~.k . ..-... . . . . . . . . . . 
- /P (70 ’ rl/0 . . . . . . l 1;7yLw ,’ ‘..... . . . . . . . . . . . . . . . . /-4A://v4 A/RY FHts . . . . . . . . . -............ $14 U&L AGE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..-...... . . . . . . . . .-.. . . . . . . . . . . . . . . k?z./fksm.?1/ . . . . . . . ..I.... - 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . f . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ---- 

Form N-IA SEE INSTRUCTIONS ON REVERSE 



OFFSHORE NAVIGATION INC. 
MAXIRAN DAILY OPERATIONS LOG 

Client 
r fojcct 
Number wp . . . . . . . . . . . . . . . . . . . . . . Date 8 Jfiw . . . . . . . . . . . . . . . . . . . . . . . . . . ‘0 . . . . . . . . . . . . . . . . . . . . . . . Boat . . 10f d-Mdu !9.. .!!Y..~PG?.CW . . . . . . . . . . . . . . . . . . . . . . . . . . . PR:Zbtr . . . . - . . . . . . . . . . . . -* . . . . . . . . * . . . . . . *..*...* . . . . . . . 

reophysK81 Oil Rsdto 
ompany . . . . . . . . . . . . . . . . . . . . . . . . . I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Company . . . . . i?ti~WPS _... . . . . . . . . . . . . . . . . . . . . . ..* . . . . . . . . . . . . . . . . . . . . . . . . . . Frequency 

Shot Point 
..jW.C....t..v . . . . . 

Count1 v f4.tiS~Z?UU.~ . . . . . ~rELct .BR/.O~~.~~~~Z..~~t=~~~ . . . . . . . . . . . . . * . . . . . . . . *...* . . . . . . . . . * . . . . . *. Interval . . . . * . . . . . *...*.* . . . . . *..****..* . . . . . **..*.* . . . . *. 

( Mobile FREQUENCY INTERROGATOR MONITOR AMPLIFIER ANTENNA SYSTEM 

station 4% 007 w 073 ouu/ 

I BASE STATIONS 
Position Operator Frequency Beacon . Amplifier . Code ’ Delay 

w4 4R~4-/WO OL 4 l  iv& c s 3/;r? 

u/a 036 / 500/ 

&WC&/W rE& R.~~U~dJ) ‘I a67 w-9 3 5-u / 1 

OPERATING-TIME 
Requested By System Used For 

f/4 Lof4nod 

O/T Requested By Total System - Hours Operation for Client 

brief Operations Log & Remarks ..@s 0 ‘ . . . . . . *. ~~Qwe...h.?ZSrm . . . . S!3 . . . . . C.!.~..~..~..:...~.~.~~...~~~ ._... **.... . . . . *. *..*.. *. 

*.**.*.*****.***.**** . . . . *..*****..** . . . . *****.*******.******..******.*****************.*** 
Form N-1A SEE INSTRUCTIONS ON REVERSE 



OFFSHORE NAVIGATION INC. 
MAXIRAN DAILY OPERATIONS LOG 

Client 

. . apct 
Number 141 f . ..*.... Date P Jfm qu . .._.... Boat award M 6% CM Party 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -.--. Number . . . . . . . . . . . . . . . .._............................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - 
r,eophySKd Oil 

F!!/U/ /3 
Radio 

*mpany . . . . . . . . . ..__................................ 1-e.. Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -. Frequency 
7 

- . . . . 8i/o KE$ . . . . . . . . . . . . . . . . . . . .._.. . . . . . . . . . . . . . . . . . . . . . . . . . . . - . . . . . . . ..w. . . . . 

LOuntlV d&$r@.&L.f..& . . . . . . . . ~r~~~,~~~~~.~.~~~~~.~.~.~... SttpbXk 
Shot Point 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Interval . ...” . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
* 

Mobile FREQUENCY INTERROGATOR MONITOR AMPLIFIER ANTENNA SYSTEM 

tation YLjf ooy w 073 wvAx 
BASE STATIONS 

Position Operator Frequency Beacon 1 Amplifier . Code Delay 

JAnR#aM8oo& 6. /UEcis VA4 O/b 636 / FW 

,Df/D4&VATEfl . RodA! b’ 063 
055' 3 562/ -. 

I / 

I( .y- fusmu c- WA/t’~ Ia 03b @t 5 
flow 

I  OPERATINGITIME 

I 
Time On Time Off Requested By System Used For 

( 0600 24Ob &/EA/ 7 
R4 Lo@~notd 

I  
I  

.  

e 

,  - 

I  

OK Requested By Total System - Hours Operation for Client 

t 

LOST TIME I 
Fkom To Hours Lost Reason(s) - 

-.- . . . . . . . . . . . . . . . . . . . . - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . r . . . . . . . . . . . . . -..-- . . . . . -.----.--... 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
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Boat Q/ArJ3A/D ti E/u [‘A 

Pwty 
Number . . . . . . .._.... Date .._............................... . . . . . . ...” . . . . . . . . . . . . . . . . . . . . . . . . . . . - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Number . . . . . . . . . . . . . . . .._............................... . . . . . . _ 
Geophyrral Oil 
Comwnv . . . . . . . . . . . . . .._.........-.................. - . . . . . . . . . . . . . . . . . . . . . . . . . . . . - . . . . . . . . Company . . . . . . . ? d/LL/PS R8dio 

WtJ h-8 .._..._................................................. Fraautncv . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . L . . . . . . . 
Shot Point P 

Countlw ~kLS.~t?C~LdJI . . . . . . ~:~~~r~~,~k~~~IrE./j!...~II... Sttpbsk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Inttrv8l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ~ . . . . . . . 

Mobile . FREQUENCY INTERROGATOR MONITOR AMPLIFIER ANTENNA SYSTEM 

Station 
w 009 D q/ 073 brclW 

BASE STATIONS 
Position Operator Frequency Beacon : Amplifier . Code ’ Delay 

lcrkl~~~~#Sc~~ 4-e WELL5 L/Y 2 d/O 036 / 5-f 
/D/iE WPrER &L/#&u ID 067- OK 5-o w I I 

I hr; ~JJSK,IU C - IoARD ‘t 036 @r 5- 3--a 

I 
OPERATiNG-TIME 

. 

Time On I Time Off 1 Requested By 1 System Used For 

O/r Requested By 

From To Hours Lost 

Total System - Hours Operation for Client 

LOST TIME 

Reason(s) 

Brief Operations Log & Remarks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I 
$PdPO ,’ s m Y &d&T/o ti . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..--..................--..........-... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

. .wK.r F/a BUlh-/ff / .3i6 , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 . . . . . . K4ikEu.k &f3tf . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .c. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
&A/r n3 /clp~fi/~~L /03= 28 y)7 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . k~o~~a-0~ v cue, 567’ 86” . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . * . . . . . . . . . . . . . . . 
is-3 0 * F/A &4w ‘22 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - . . . . . -- . . . 803 . .._. *.U...L$..3.a& . . . . . . &!A&~ . . . . . . . . . . . . . . . * . . . . . . . ~~*q$i . . . . . . . ..I. . . . . . . . . . . . . . . . . . . . . . 

= . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Am- --, /4-w?--+ = ws* . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -. a.emtr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ------- 
b/b PT agy” /bwJ&& + io~‘/3-noN . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . x . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ---.--- 

A-4 pos/d-fd/\I A4 &9cJk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .I.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . --.-.- 

&k!l ’ A-S AbQJ&- An/m&?$ @9&P@c&YJ - . . . . . . . . . . . . . > . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . i . . . . . . . . . . . . . . . . . . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -. .---.. 

Mobile 
Operators d &&-Lzu . . . . . . . . . . . . . . . -3. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Party 
Chief L?l2h%4 . . . . . . . . . . . . . . . . . . . . . . . - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -- . . . . ---.-- 

Form N-1A SEE INSTRUCTIONS ON REVERSE 



OFFSHORE NAVIGATION INC. 

MAXIRAN DAILY OPERATIONS LOG 
Clwnt 

‘ro)cct Pwty 
dumber Number . . . . . . . . . . . . . . . . . - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

w/p 
. . . . . . . . . . . . . . . . Date ‘-bY p 3 Boar Q/AnL)uo /v Pow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . w . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..-......................... -.-. 

c;eophyrnd Oil 
/jr /LC/PI 

R8diO 
Company fY0 G-8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Company . . . . . . . ? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - . . . . . . . . . . . . . . . Fre~uancy 

Shot Point P 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..C . . . . . . . 

huntl w . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . lntcrvd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
I 7 

I 
Mobile _ FREQUENCY INTERROGATOR MONITOR AMPLIFIER ANTENNA SYSTEM 

Station WI 007 0 9/ oq3 OH&/ 
BASE STATIONS 

I 
Position Operator Frequency Beacon t Amplifier . Code ’ Delay 

ktw&il~Nec~~ 4-- wEa L/P I d/.0 034 / GO/ 

1 BP/CM WWER air 3 j-0 21 
hr; ~SY/IV 4-0 m/Q ‘8 036 032. 5’ 3”ow 

1 

OPERATING TIME 
Time On Time Off 

.%) 8-8-o pzp?o 

Requested By 

Er/ENT 

. I 
System Used For 

/A c; Ldm-77dJ 

I . . 
OTT Requested By Total System - Hours Operation for Client 

LOST TIME 

t- 

From To Hours Lost Reason(s) 

8 

Brief Operations Log & Remarks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..I.................................................... . . . . . . . -- 
Q&Q* ’ gulrc . . . . . . . . . . . . .f . . . . . . . . . . . . . . . . . . &A twJ+ 3&J& q”kbtm~4 -. . . . . . . . . . . . . . . . . . . . . . . . . . 13.352 . . . . . . &Rlu/c/ /2&83;L . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

tip - b&p A-0-r 7= . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . g~iLc.sa?~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - . . . . . . -..-.. 
lwo ! -6 45 CfGS /L2,&59 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . * . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ‘74 359 . . . . . . . . . . . . . . . . . . . . . . . . . ..L............................................. - , 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -...--....--.-...-.----- 

.  I . . . . . . . . . . . . :  I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - .  .  .  .  .  .  .  .  .  .  .  .  .  . . I . .  -...--.---- 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ....................................................... ---.----- 

Mobile . 
. . . . . . . . . . . . . . 

Party 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . ..I............................. Chief fltid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -- 

SEE INSTRUCTIONS ON REVERSE 
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Clnnt 
Project 
Number w . . . . . . . . . . . . . . . . . . . . Dstc ‘p f 3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . Boat &w?.!!Q . . . . !!t . . . . kiYTM!& . . . . . . . . . . . . . . i%tr . . . . . . . . . . . . . . . . . - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
GeophysKd Oil 
Company . . . . . . . . . . . . .._._._..........................-................-...........-........ Company . . . . . . . ? /j/LC/F/ 

FM10 

Frequency P 
846 Gu . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . L . . . . . . . 

Shot Point 
Count1 v ifG!kLS2%~&-.lJ& . . . . . . ~~~~~~~~,~~t~~.~~.~...l l l l.... StcpbDCk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Interval . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ., . . . . . . . . . . 

Mobile FREQUENCY INTERROGATOR MONITOR AMPLIFIER ANTENNA SYSTEM 

Station w 009 0 9/ 073 brclJw 

BASE STATIONS 
Position Operator Frequency Beacon Amplifier . Code Delay 

Ic/AR&j/3Nh~L 7. WELL5 i/Y 2 Lm 036 / 6-1 

/D/ii? WfirER &JAID9 1r d7- o-5=< 3-0 L/ 
I I 

/rr; f~S/c,Iv C*k/ARJ 9 03 532. 5’ 3%w 

OPERATING.TIME 

Time On Time Off Requested By ’ System Used For 

.mh90 1130 _ @A/KNf RI 4 xd m-r/o n/ s 

; OTT Requested By Total System - Hours Operation for Client 1 11* hrs 

LOST TIME b 4 
From To Hours Lost Reason(s) 

4 

D 

Brief Operations Log & Remarks . . . . . . . _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - . . . . . . . . . . . . . . . . . ..f.............................................................. b-: d/1/ L.dbw-~e/v . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..A................................ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I . . . . . . . _ . . . . _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
DdL/5 ! P/k . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . tit . /;2z. 857 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . #Au 7-a d/1rLLSTE/v = a0 0-l. 02y4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...! . . . . ..-............._.................................................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . --- 
1130 Secure stations. Demob mobile equipment. 
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.  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  -.I-.----- 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -.----.- 
I  

.  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . . . . . . . . . . . . . . . . . . . . . . . .  *  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ---- 

Mobile 
Operators gh?*~~Y * . . .._. . . _ . _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Party 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Chief . . . . . . . . . k&M . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - . . . . . -.-----. 

Form N-IA SEE INSTRUCTIONS ON REVERSE 



OFFSHORE NAVIGATION INC. 
MAXIRAN DAILY OPERATIONS LOG 

Client 
Pro1ect Party 
Number 

w/P 
g/AmAJ 0 H EPO LJ& . . . . . . . Number . . . . . . . . . . . . . Date l7 &v- p3 . .._........ . . . . . . . . . . .._.......... . . . . . . . .._.... Boat . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

&ophyrcaf Oil 
Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - . . . . . . . . Company . . . . . . . ? //=uFf . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Countl v d/JS.M&AlA . . . . . . ~r~~~~~~,~~~~~~~.~...~ll.... Stcpback 

~z&x~ . . . . p.e . . . . Kc& -....... 
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THE MAXIRAN RADIOPOSITIONING SYSTEM 
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I. THE MAXIRAN RADIOPOSITIONING SYSTEM (continued) 

Beacon, it responds by transmitting a radio signal reply. 9 

The Monitor measures the amount of time elapsed between 

the Interrogator 9 transmission and the received reply 

sent by the Beacon. Since, for all practical purposes, 

radio signals travel at a known speed, the time elapsed 

between transmission and response is a measure of the 

distance the radio signal travelled. The elapsed time is 

converted by the Monitor into distance and then 

displayed. Knowing the location of the land stations and 

the current distance from the ship to each of them, the 

position of the ship can be readily calculated. 

For the purposes of this discussion, let us first assume 

that only two Beacons are being utilized. They are the 

Beacons marked nAn and "B" in Figure 1. Since the 

distance from Beacon "A" to the Interrogator (call it 

distance Al), and the distance from Beacon "B" to the 

Interrogator (call it distance Bl) are now known (these 

distances are the distances displayed on the Monitor 

front panel), we can use some geometry to calculate the 

position of the ship with reference to Beacons "A" and 

"B". 

, --.- ,. , . , . _  - . - 

I -I-‘.8. t ,,- 

1  
,a’““) . ( 

I  !  ,  “. .  .  ---- 
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I. THE MAXIRAN RADIOPOSITIONING SYSTEM (continued) 

As illustrated in Figure 2, the distances of Al and Bl 

define two intersecting circles, one with a radius of 

length Al centered about Beacon "A", the other with radi- 

us of length Bl centered about Beacon "B". The two cir- 

cles intersect at two points (marked I and I' in Figure 

2). Obviously, the ship can only be located at one of 

the points. Since point 1' happens to be located on 

land, we can safely assume that the ship is located at 

Point I. 

There is always some uncertainty associated with the s 
exact measurements of the Beacons. This is illustrated 

in Figure 3. Figure 3 illustrates an enlarged view of 

the intersection of the circles shown in Figure 2. If 

the tolerance of the measurements of Beacon "Bn is plus- 

or-minus 5 meters, then the two solid lines in Figure 3 

are 10 meters apart. The tolerance of the measurements 

of Beacon "A" should be the same as that of Beacon "B", 

but this is not always the case due to differences in 

geographical location. Under the above conditions, we 

only know that the ship is located somewhere in the 

shaded area of Figure 3. 

PC .^ 

\.- ‘. 



FIGURE-2. SYSTEM WITH TWO BEACONS , 

FIGURE-3. UNCERTAINTY WITH TWO BEACONS 
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I. THE MAXIRAN RADIOPOSITIONING SYSTEM (continued) 

For the purposes of the following discussion, it is as- 

sumed that there are now three Beacons utilized. .Now 

three circles are defined, instead of the two from the 

discussion above. The third distance, from Beacon "C" to 

the Interrogator (call it distance Cl), defines a circle 

of radius length CI centered about Beacon "C". The new 

situation is illustrated in Figure 4. Notice that with 

the three circles, there is only one location where all 

three circles can intersect. This eliminates the ambig- 

uity associated with using only two Beacons. Now there 

is no I' to worry about. An additional advantage of 

using three Beacons is illustrated in Figure 5, Now the 

area of uncertainty has been reduced even though the 

tolerance of Beacon "CnV s measurement isn't any better 

than that of the other Beacons. 

As the ship moves along, one or more of the Beacons may 

become unusable for various reasons; out of range, too 

small or too great an operating angle, etc. If addi- 

tional Beacons are situated on shore, they may be inter- 

rogated, as desired, to greatly expand the range and 

usability of the system. 



FIGURE- 4. SYSTEM WITH THREE BEACONS , 

FIGURE-S. UNCERTAINTY WITH THREE BEACONS 
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I. THE MAXIRAN RADIOPOSITIONING SYSTEM (continued) 

! 
I - 

As many as three different Beacons may be selected at one 1 

time by the proper setting of the Monitor's Beacon-Select 

switches. 

i 
. 
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GENERAL WELL DATA 

Company Name 

Well Name 

Permit Number 

Contract Area 

State and Country 
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Water Depth 
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Primary Objective 

Drilling Contractor 
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Phillips Australian Oil Co. 

Bridgewater Bay # 1. 

VIC/P14. 

Cape Otway Basin. 

Victoria, Australia. 

Latitude 38 32 26.20" S. 

LongituJe 141 21 47.59" E. 

109.2 m (358 ft). 

22.2 m (73 ft). 

131.4 m (431 ft). 

4200 m. 

15 September 1983. 

2 December 1983. 

December 1983. 

Wildcat. 

TOP of Otway Group (Faulted Anticline). 

Diamond "MB'. 

Diamond "M" Epoch - Semi-submersible. 

Andy Buffin Nick Hardy Derek Shields. 

Dave Andrew James Guy. 

Chris Ruffle Gordon Beattie. 



VICTORIA 

BRIDGEWATER 

PHILLIPS AUSTRALIAN OIL COMPANY 
OTWAY BASIN - VIC/Pi4 

BRIDGEWATER BAY # 1 
LOCATION MAP 



WELL SUMMARY 

BRIDGEWATER BAY # 1 

Bridgewater Bay # 1 was a vertical exploration well in the centre 

of Permit VIC/P14. The exact location was at Shot Point 860 on seismic 

line OP 80 - 43. Bridgewater Bay # 1 was projected to penetrate the 

Waarre Formation, a sand body of Upper Cretaceous age (Cenomanian). 

The objectives were : 

Look at the Intra-Sherbrook Group (Brown Horizon). 

Evaluate the hydrocabon potential of the Waarre Sands. 

Bridgewater Bay # 1 was spudded on 15th September 1983 and reached 

T.D. on 2nd December 1983, after 78 days on location. A total of 32 

new bits were used to drill the well. Overpresure was encountered at 

about 2950m and became a problem prior to running the 9 5/8" casing 

at 3549m. 

Two depths at which lost circulation occured were encountered, one 

at 4052m and the second at 4101m. A total of 675 bbls of mud were lost. 

On both occasions circulation was regained and the well was drilled 

to a T.D. of 420Om. 

After' logging the 8 l/2" hole, the 9 5/8" casing was cut and the 

well was plugged and abandoned. 
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                     This is an enclosure indicator page.
                     The enclosure PE902251 is enclosed within the
                       container PE902250 at this location in this
                       document.

                     The enclosure PE902251 has the following characteristics:
                         ITEM_BARCODE = PE902251
                    CONTAINER_BARCODE = PE902250
                                 NAME = BRIDGEWATER BAY 1 DRILL CURVE
                                BASIN = OTWAY
                               PERMIT = VIC/P14
                                 TYPE = WELL
                              SUBTYPE = DIAGRAM
                          DESCRIPTION = BRIDGEWATER BAY 1 DRILL CURVE
                              REMARKS =
                         DATE_CREATED = *
                        DATE_RECEIVED = *
                                 W_NO = W831
                            WELL_NAME = BRIDGEWATER BAY-1
                           CONTRACTOR = Geoservices
                         CLIENT_OP_CO = PHILLIPS AUSTRALIAN OIL COMPANY

                    (Inserted by DNRE - Vic Govt Mines Dept)



+********+*f**~*************~*********~*******~*~***********************~~*********~*****~***********************~*~**********~*** 
Phillips Aust Co. Bridgewater Bay # 1 BIT REPORT 

****~~*************************~**************~*****************~************~**~**~***************~*********************~**~~***** 

DRING AVERCOST/M WOB HYDB>.POWER 
BIT NO TYPE SIZE P33ZZLES Dm.IN MI'RGE HOURS T/T3A MAR US $ KLBS RPM FL@? SPP MW Tl?L BIT /SI Remarks 
*********~**********************************~************************************************************************************** 

1 
1RR 

2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
2? 
28 
29 
30 
31 

Hughes 26 T: 0.00 
Hughes 26 222222 
SMITHDSJ 14 l/2 242424 
Smith SDT 14 l/2 24 24 24 
Smith DSJ 14 l/2 24 24 24 
Hughes 1GJ 14 l/2 24 24 24 
Smith EDGH 12 l/4 141414 
Smith SDGH 12 l/4 141414 
Reed HS51J 12 l/4 14 14 14 
Reed Is515 12 l/4 141414 
Smith EDGH 12 l/4 141414 
Smith FDGH 12 l/4 141414 
Smith F2 12 l/4 141414 
Diamax MS5 12 l/4 T: 1.05 
Smith SDGH 12 l/4 141414 
Smith SDGH 12 l/4 141414 
Lx 27 HS 12 1/4 T: LU 
D'max ADS2 12 l/4 T: 1.U 
CHR R26LF 12 l/4 T= l.05 
Diamax !'G5 12 l/4 T= l.05 
Lx 27 HS 12 l/4 T: l&u) 
LX 27 HS 12 l/4 T: 1.u) 
Smith SDGH12 l/4 121212 
Smith SDGH 12 l/4 3212 12 
Reed FP53J 12 l/4 141414 
Smith FI3T 81/2 llllll 
Smith FDGH 8 l/2 3232 32 
Smith SVH 8 l/2 llllll 
LX 27 HS 8 l/2 T: 0.75 
Smith F2 81/2Ullll 
Diamax MS5 8 l/2 T: 0.75 
Lx 16 8 l/2 T: 0.75 
smith F2 8 l/2 323232 32 _ 

131.5 
l-86.5 
904.6 
843.0 

ll20.0 
134.0 
15l5bo 
M3.0 
l0l2.0 
m2.0 
2224.0 
2343.0 
2434.0 
2469.0 
2#9eo 
2469eo 
2499.0 
2693.0 
2369.0 
371.0 
3ll3.0 
3549.0 
3549.0 
3549 .o 
3549 .o 
3549 .o 
3549 .o 
3551.0 
3555.0 
3618.0 
m7.0 
4056.0 
4101.0 

55.0 6.50 
317.5 14.50 
338.8ll.13 
277.0 %;3[1 
394.0x3.50 
89.0 8.00 
83.0 0.75 

209.0 14.u) 
300.0 17.50 
ll2.0 14olo 
119.0 7.3 
91.0 14.50 
35.0 8.37 

ID.0 3.53 
194.0 16.31 
1x.0 28.3 
X2.0 24.60 
42.0 lO.01 

4x073.60 

2.0 1.80 
4.0 1.82 

63.0 23.a) 
9.0 5.80 

423.oll7.90 
45.0 8.80 
99.0 43.40 

8.5 1683 
21.9 528 
3.4 381 
13.7 737 
21.3 526 
lLll345 
ss 596 
14.8 855 
17.1 689 
7.9 1592 

l.6.3lfn!j 
6.3 2078 
4.2 4020 

8.5 3852 
ll.9 1455 
6.2 Xl.5 
8.2 l601 
4.2 5042 
5.9 1742 

l.158283 
2.229183 
2.7 5635 
1.618808 
3.6 2620 
5.1 4778 
2&530 

5.0 llo 950 0 8.60 O$$$$$$#$s 
l5.0 lo5 925 2u)o 8.60 l614l. 232D 3.4 
16.0 ll2 919 2290 9.a 17487 1718 7.9 
27.4 120 9052460 9.30 X3499 1659 7.6 
18.5 ll8 895 2555 9.;D 190011587 7.3 
29.0 ll8 8652500 9.10 179691417 6.5 
3.0 lo5 5202Dal 9.a> 8642 x88 17.9 
35.5 105 572 2775 9.a, I3189 3578 23.8 
38.0 lo5 550 2845 9.40 mo2 32% 21.7 
43.0 lo5 53) 2825 9.50 12441293919.6 
42.0 71 530 28s.l 9.50 1259 2939 19.6 
42.0 71 5312870 9.50 l2663295619.7 
42.8 69 529 2846 9.50 ml0 m219.5 
a.0 105 4901'7To 9.93 7125$$$$s$$$$$ 
5.0 140 520 1600 9.60 643 28O!Kl8,7 

35.9 77 567 2520 9.60 l3.663 3447 23.0 
33.1 600 @6 XXI 9.60 l~$$$$$$$$$$ 
37.7 600 690 3145 9.70 16986SsssSsssSS 
24.6 600 665 3190 9.80 17627$$$$$$$$$$ 
40.6 6Kl 6553330 9.80 18124$$$$$$$$$$ 
49.8 600 652 3570 9.80 l-WUS%SS 
25.0 llo 6W 37iJO 9.90 184%SM$ 
xl.0 140 590320010.50 156888302 55.3 
8.0 140 575320012.50 15289 9149 61.0 
5.0 xl.0 550305012.50 13939432228.8 

ID.0 80 3n3lO014.00 95313867 53.5 
32.0 llll s5288s 15.00 14024 229 3.2 
35.0 95 370 2960 l5.00 9100 4143 57.3 
29.5 603 345 3450 15.10 939oSSS$$ 
33.9 7c) 345 mo 15.3.0 9173 3381%.8 
26.3 600 400357515JO UHQ$$$$$$$$$$ 
19.8 600 3653l!xnxl ~554#~~ 
41.8 65 295 ID80 14.90 2647 29 0.4 

Yl6" out gqe 
l/4" OLtgarJe 

reamirg 
#n&&doff 



********+*+**~****~**+**+****k*****~*~**kJr+**********~*******+********~*~***************rk**** 
Phillips Aust Co Bridgewater Bay #l YUD REPORT 

****~*~****~*******f~**~************~~*~*******~****************~**~********~~************** 

CAKE 
DEPTH WEIGHT FV PV YP Gels WL thks pH pf mf Cl- OIL Ca++ N K 

m PW cc /32 wm % PPm 
+***************+*********************~*********~****~*k*rLjr~*******~****~****************Ir** 

800.0 9.30 35 6 6 1 15 30.0 2 10.5 0.2 0.2 15000 0.0 500 0.5848 0.3128 
843.0 9.30 35 6 6 2 15 13.0 1 10.0 0.5 0.4 12000 0.0 120 0.5848 0.3128 
880.0 9.20 37 7 8 2 13 13.0 1 10.0 0.2 0.3 13000 0.0 220 0.5524 0.4786 
980.0 9.10 38 10 10 2 15 10.0 1 10.0 0.2 0.3 13000 0 .o 120 0.5848 0.5214 

1158.0 9.20 37 8 7 3 10 12.0 1 9.s 0 . 1, 0 .2 .l,Sr1 ib.1 $1 . 1 :?rlo (1 l 5 1.r; f ;  0.3209 
1188.0 9.20 36 7 7 2 7 12.5 1 10.0 0.2 0.3 15000 0.0 300 0.5848 0.3650 
1341.0 9.10 37 7 8 2 10 12.5 1 9.5 0.1 0.2 15000 0.0 350 0.5524 0.4786 
1514.0 9.10 36 7 7 2 10 12.0 1 9.5 0.1 0.2 15000 0.0 300 0.5848 0.3650 
1602.0 9.10 43 7 10 3 11 10.0 2 9.5 0.1 0.2 15000 0.0 300 0.4974 0.7645 
1659.0 9.20 39 9 15 3 9 10.0 1 9.5 0.3 0.4 75000 0.0 50 0.4593 1.3684 
1832.0 9.40 38 10 14 3 9 9.8 1 9.5 0.3 0.5 73000 0.0 SO 0.5024 1.0462 
2005.0 9.40 36 10 13 3 9 9.8 1 9.4 0.2 0.3 73000 0.0 50 0.5207 0.8943 
2094.0 9.40 36 9 14 2 9 9.8 1 9.3 0.2 0.3 75000 0.0 50 0.4763 1.1795 
2221.0 9.60 35 9 92 7 9.8 1 8.4 0.1 0.3 63000 0.0 560 0.5848 0.4692 
2343.0 9.50 38 12 12 2 5 8.0 1 9.5 0.2 0.5 59000 0 .o 100 0.5849 0.6256 
2374.0 9.50 38 12 11 2 5 8.4 1 9.5 0.2 0.6 59500 0.0 80 0.6056 0.5268 
2434.0 9.50 38 13 14 5 9 8.0 1 9.5 0.3 0.6 59000 0.0 100 0.5669 0.7871 
2469.0 9.50 36 9 10 2 4 8.4 1 10.0 0.5 1.2 57500 0.0 100 0.5593 0.5808 
2470.0 9.50 37 10 92 4 8.8 1 10.5 1.0. 1.9 57000 0.0 60 0.6099 0.4236 
2499.0 9.50 37 10 10 2 4 7.4 1 10.0 0.8 1.8 56500 0.0 50 0.5848 0.5214 
2692.0 9.60 36 9 92 3 8.7 1 10.0 0.5 1.6 60000 0.0 80 0.5848 0.4692 
2745.0 9.60 36 10 11 2 5 7.8 1 9.5 0.4 1.2 60000 0.0 100 0.5617 0.6322 



Phillips Aust Co Bridgewater Bay #l YUD REPORT 
~****~****t****************~*'**********~*****~~*****rk*************~******rk**~*~************ 

CAKE 
DEPTH WEIGHT FV PV YP Gels WL thks pH pf mf Cl- OIL Ca++ N K 
m PPg cc /32 PPm % pPm 

**************~***************************************************************************** 

2860.0 9.70 37 10 11 3 5 8.2 1 9.0 0.2 1.9 61500 0.0 180 0.5617 0.6322 
2975.0 9.70 37 12 11 2 6 7.8 1 9.0 0.3 1.6 62000 0 .o 200 0.6056 0.5268 
3120.0 9.70 39 12 11 2 5 6.9 1 9.5 0.5 1.4 62000 0.0 160 0.6056 0.5268 
3257.0 9.70 36 10 10 2 4 7.4 1 9.5 0.3 1.0 61000 0.0 160 0.5848 0.5214 
3385.0 9.80 36 9 92 5 8.4 1 9.5 0.2 0.9 59500 0.0 160 0.5848 0.4692 
3476.0 9.90 36 9 713 8.9 1 9.0 0.2 1.0 60500 0 .o 140 0.6437 0.2889 
3549.0 9.90 37 10 92 4 8.6 1 9.5 0.2 1.1 60000 0.0 160 0.6099 0.4236 
3549.1 11.20 49 34 20 3 5 7.0 1 9.5 0.2 0.4 77000 0.0 120 0.7043 0.6679 
3549.2 12.50 55 28 25 7 12 5.0 2 9.5 0.1 0.2 85000 9.0 80 0.6118 1.1678 
3551.0 14.90 62 39 24 4 25 7.5 3 10.0 0.4 0.9 87500 6.0 100 0.6950 0.8263 
3559.0 14.90 73 50 23 4 24 4.6 3 10.5 0.3 0.8 95000 6.0 400 0.7525 0.6688 
3604.0 15.00 63 43 20 3 26 5.8 3 10.0 0.2 0.7 124000 5.0 280 0.7504 0.5846 
3623.0 15.10 63 40 27 3 26 5.5 3 9.5 0.1 0.6 142000 5.0 360 0.6752 0.9940 
3654.0 15.00 64 41 19 3 29 4.8 3 10.0 0.1 0.7 144000 4.0 160 0.7511 0.5544 
3725.0 14.95 66 37 21 3 46 6.2 3 10.0 0.3 0.8 149000 3.0 80 0.7117 0.6853 
3790.0 15.00 56 30 15 3 37 7.4 3 9.5 0.2 0.7 147000 4.0 280 0.7368 0.4547 
3855.0 15.00 54 33 17 3 32 5.6 3 10.5 0.3 1.0 147500 1.0 140 0.7310 OS238 
3936.0 15.00 54 32 16 3 29 5.6 3 10.0 0.2 0.9 146500 1.0 140 0.7368 0.4850 
4022.0 15.10 53 34 19 4 31 5.2 3 10.0 0.3 1.0 145000 1.0 100 0.7148 0.6141 
4055.0 15.20 48 31 14 2 25 5.1 2 10.0 0.2 0.8 151000 2.0 160 0.7559 0.4037 
4059.0 15.10 48 31 14 2 23 5.8 2 10.0 0.2 0.7 148000 1.0 200 0.7559 0.4037 
4100.0 14.90 49 33 14 2 22 5.7 2 10.0 0.2 0.7 134000 1.0 200 0.7671 0.3930 



****k~****+rk**********t***********.*********t****~*****~+****~*****~k+***~******************* 

Phillips Aust Co Bridgewater Bay #l MUD REPORT 
*****************~************************************************************************** 

CAKE 
DEPTH WEIGHT FV PV YP Gels WL thks pH pf mf Cl- OIL Ca++ PJ K 

m PPg cc /32 ?Pm % t3pm 
********************************************************.************************************ 

4102.0 15.00 49 33 14 2 19 6.1 2 9.5 0.1 0.7 134500 1.0 200 0.7671 0.3930 
4147.0 14.90 54 36 18 2 19 4.8 2 10.0 0.2 0.8 141000 1.0 220 0.7368 0.5457 
4180.0 15.00 50 36 14 2 1s 5.2 2 10.5 0.3 1.0 143000 1.0 120 0.7822 0.3806 
4200.0 15.00 48 33 15 2 14 5.0 2 10.0 0.2 0.4 143000 1.0 140 0.7547 0.4338 



Hole 17"1/2 
at 1603.4 m 

at 504.5 m 

Hole 12"1/4 , 
at 3549.0 m 

Hole 8"1/2 
at 4200.0 m 

Elevation KB 22.2 m above MSL 
Sea bed at 109.2 m below MSL 

30" Casing shoe at 182.0 m 

20" Casing shoe at 493.0 m 

13"3/8 Casing shoe at 1594.5 m 

9"5/8 Casing shoe at 3519.5 m 
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?f -l* 12.35 * 35. ;‘5 k 145.14 * k 

* 5 * 32.47 .+ 49.33 * 1.32.57 * * 
* * Jd.17 * 43. ?‘I * . . 123.3 *~:;L311 zcas * 
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RECORD OF OPERATIONS 

Phase Summaries 
Daily Well Diary 



36” PHASE REPORT 



36" PHASE 

SUMMARY 

The well was spudded in 109m of water at 17.30 hrs. on 15th 
September 1983. Elevation of RKB above sea level was 22m. 
Bit # 1 HUGHES,26" + 36" H/O (open jets) was run in and drilled 
ahead to 186.5m. A survey was dropped at 162m, with 1 deg. 
deviation.450 bbls of high viscous mud were then pumped at TD and a 
second survey was dropped with 1 deg. deviation. The hole was further 
conditioned with 250 bbls of high viscous mud before pulling out 
to run the 30" casing. 

WOB/RPM/ROP PRACTICES 

One bit was used in this phase. The drilling time was 6.5 hrs. 
W ith an average ROP of 8.5m/hr. 
Drilling practices are summarized below: 

DEPTH INTERVAL ROP WOB RPM FR 
m m/hr klbs wm ------------------------------------------------~--~------------ 

131.5-186.5 8.5 5 110 950 

HYDRAULICS 

To achieve good hole cleaning,high flow rates and annular 
velocities must be maintained. Although high flow rates were 
achieved during the phase, annular were low and this results in only 
the finest cuttings being removed. However since the phase is short 
and ROP's low cuttings build up will not be a serious problem. 
On reaching TD 450 bbls of high viscous mud were circulated prior 
to a survey and a further 250 bbls of high viscous were circulated 
before pulling out. This measure ensured good cuttings removal 
and a clean hole. 

CASING AND CEMENTATION 

The casing shoe joint,3 joints and a 4.2m well head housing of 
Vetco 30" (1" wall),310 lbs/ft casing were run in and set at 
182m (597 ft). A stinger was made up and run in. The following 
were then pumped: 

1) 150 bbls of seawater. 
2) 1500 sacks of Class "G" cement at 15.8 ppg with 5.0 gal/stack 

of seawater. 



. 



T!wsc taKLes will wzovi3-2 3 mink l#sek at hole- cleming an? mttinqs 
rcncvd. 13~ controllinq ttic I4ste 02 Penetration (WP), then raisim or 

. low r mq tiic flo3 rat?, c?r chanqir,? tL2 rhcoloyical xopertics of the 
'TUC! , Oil2 zan then 3ec i3e umn the action nxes sary tcr, 7xovi.32 t+ ~~cst 
cfficinnt hole clezninz. 

19 t:t~e follc;;din:~ ti3Slcs t& :lL7tZ: has 3ecn mlcuiate;l EGr the space 
betwe en tllc! 2rill Ccll.ars (CC) ami CQen iiolc (23). For each interval 
the cuiztinq sizx are uivcn in decir?al im&s. 

The Ecdl.cwinq qives a brief exclmatiun of the dxiviations usc~2: 

‘tic = anrxlar velxcity 77inus sli3 vclocitgr 

Zf = cuttings gener2te3 c7t the bit 
(qallons/qallons of 7m-Y) 

ca = cuttinys in the anzulus 
(g3llons/gallcns cf md) 

Fct = cutting trzlnscort r&i0 (decimal percentage) 
= cuttinq v2locity/annular velocity 



Cuttinq: Censitv: 2.33 

Cutting 3izz 7s 
l.M!13 18.32 
C).75G 13 .52 
0.56)o 9.N 
3.250 4.5.1 
3.125 1.30 
0.351 G .45 

,Zuttinys Density: 2.C.I 

Futtinq size v;j 
LOWI lL?3 
!.I.753 1 it .23 
0.5GO 9.48 
0.25Q 4.74 
0.125 1.39 
0.061 0.48 

VC 
-12.14 

-7.63 
-3.13 

1.30 
4.53 
5.44 

. 

6.1; n . ‘J e i : 5.74 in/lnirt (DP/3 ij) 
(10 sec.) i w/w 1.0;) 

2.c t Cf 22 

0.2345 0.0259 0 .11!14 
0.7739 0.0253 0.0332 
0.9242 0.3253 0 .i)XO 

itct CE 

0.1948 O.U253 0.1323 
0.7345 0 A253 0.033s 

5.41 0.9192 0.0259 0.0282 
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------------_----------------------------------------------- 
11 xyy’f; -J “:‘ry?vi’.sL 

_-_____-____-----___TI’________ll_______------ 
7-F ;r,/hr kibs q air1 

;\s with the 35" d?s,se,:Cgh fled rates and annular velccitizs must be 
maintained to achieve ycod hole c1eaning.Cuttir-q removal was c7gain 
facilitated b-q circulating the hale 'rlith high viscous ;rud nills,which 
conditioned and cleaned t!Ile hole crier tc runninq the 20" casing. 

1) 509 hbls of seawater at 8.3 bbl/min. 
2) Lead Slurry: 1300 sacks of Class "G" cc;rrent at 12.8 ppg mixed with 

10.8 gal/sack of mix water,2.5% Pre-hydrated gel at 9 lb/bbl and 
0.5% CJF!?-2 at 1.8 lb/bhl were added. 



31 Tail Slurry: 5011 st35cs of Class YY' ct'xent at 15.3 3?,4 d.xc.:! with 
5.9 qal./sxk of seadater. 

4 ) 'I'lle ccxnt was disnlaccd with 22.4 dzl oE seadater tt a rate of 
7.5 bhl/!nin.%'here was no bl_eecj. back. 

'The tco of yood cejnent L3as t >sti,nated to be at the sea be.L 



'These tables will provirk a quick lock at hole cleaning and cuttings 
remcvdl. By controlling the Fate of Penetration (RX), tkn raisirq or 
lowering the Elow rate, or changing the rhcologicsl pronerties of the 
mu:3 , one can then .IeciGe unon the action necessary to nrovide tile most 
efficient hole cleaning. 

In the following tables the data has been calculateti Lror the space 
between the Drill Zollars (3'2) and Coen Yale (31) . For each interval 
the cutting sizes are given in decimal inches. 

The fol1cwing gives a brief ex73lanation of t'ne abriviations usc?cT!: 

us = slir;\ velocitv (m/min) 

vc = annular velccity minus Sii? velocity 

cf = cuttings generated at the bit 
(qallons/gallcns of mud) 

Ca = cuttings in the annulus 
(gallons/gallcns of mud) 

Ret = eutting transport ratio (decimal percentage) 
= cutting, velocity/annular velocity 



. 

Interval: 135 if,. to 504 ,7-l. 

Cuttings Density: 2.30 

Cutting size VS VC 
1.000 24.16 -12.94 
0.751) 13.12 -5.90 
0. soti 12.gi3 -0. CG 
0.253 5.04 5.18 
0.125 3.02 8.20 
0.061 0 .w 19 . 4 2 

Cuttings Density: 2.40 

3UttiilCJ siz-2 'V E. 
1.:1013 25.41 
0.750 lCt.06 
o.sn!? 12.71 
0.2% 5.35 
3.1?.5 3.13 
0.051 0.7:5 

(Limcstonc) 

Interval: 186 0. tG 504 3. ---w- ---- 

Flow rate 325.0 gp?. 
'1". . \I. Y .G ?W PV 2 YF 2 _ Gel 
11 = O.W5 iz = 0.143 

Cuttings Density: 2.30 

Cutting size 4s VC 
1.000 25.19 -13.39 
0.750 18.89 -7.09 
0.500 12.59 -0.80 
0.250 6.30 5.50 
0.125 3.15 8.55 
0.1351 0.87 10.93 

Cuttinqs Density: 2.40 

Cuttinq size 
1.300 
0.750 
0.500 
0.250 
0.125 
0.051 

iis 
26.43 
19 37 
13 -.- 7'5 

S.Z2 
3.31 
0.93 

(Lhwstone) 

VC 
-14.70 

-i3.07- 
-1.45 

5.17 
8.49 

Cf Ca 

0.0357 0.0774 
r3.0357 0 9483 . 
0.0357 0.3335 

xct CE 

0.4663 0.0357 0.9766 
0.7331 0.0357 0.13437 
3.9261 0.0357 0.0386 

i7ct 

0.4386 
0.7193 

10.87 0.9213 

CE 

0.0357 0.0814 
0.0357 0.0497 
0.0357 0.0388 

P3P : 21.33 m/k. 

AnnJel: 11.22 m/min (iW/3'1) 
(10 s2c) 1 YP/PV 1.00 

Act 

'3.4615 
0.7308 
0.22i35 

3c t CE Ca 

0.4337 61.3357 3.$:324 
O.'7iS 0.9357 c;.343\'J 
0 .9238 0.3357 0 . 0 3 9 7 

FT)j? : 2 1. . 9 0 ;-n/k. 

.qnn.‘\Iel: 11.N Qnin (L)Z/:Xl) 
(10 set) 1 YP>/W l.i)ti 

Ca 
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17 4” PHASE 

SUMMARY 

The BOP stack and riser string were run in and landed 
onto the wellhead. Initial BOP tests failed, after checking 
the test plug however, successful tests were obtained to a 
pressure of 5000 psi. A new BHA was made up and Bit #2 was 
run into the hole. Cement was tagged at 487m and the cement, 
float collar and casing shoe were drilled out with seawater. 

The hole was displaced with mud and a LOT performed to 12.5 
EMW, before drilling ahead into new formation. 

Bit # 2 SMITH DSJ 14 3/4" + 17 %" U/R (3*24), drilled from 
504m to 843m a total of 339m. A survey at 667m recorded l/2 
deg. deviation, at 816m l/2 deg. deviation and at 843m o degree 
deviation. The hole was then circulated bottoms up and the 
bit pulled out. 

Bit # 3 SMITH SDT 14 3/4" + 17 l/2" (U/R (3*24) drilled from 
843m to 1120m a total of 277m. Several tight, spots were 
encountered during drilling. These were washed and reamed 
down. Seawater pills were circulated during reaming to 
alleviate bit balling and from 995m high viscous mud pills were 
circulated at every second connection. A survey at 995m showed 
l/2 deg. deviation and at 112Om 3/4 deg. deviation. The hole 
was circulated before pulling out the bit. 

Bit # 4 SMITH DSJ 14 3/4" + 17 l/2" U/R (3*24) drilled from 
1129m to 1514m a total of 394m. The hole was washed and 
reamed at several spots throughout the drilling operations 
and circulated for seven minutes at each connection to 
ensure good hole cleaning. SurEys were dropped at 1276m 
l/2 deg. deviation, 1424m, 1% deg. deviation and at 1514m 
4 deg. deviation. The hole was circulated and the bit pulled 
out. A test tool was run in the hole to test the BOP's. After 
testing, the tool was stuck in the stack and a Schlumberger back 
off tool was used to back off one single above the packer. 
The fish was then successfully retrieved. 

Bit # 5 HUGHES 1GJ 14 3/4" + 17 %" U/R (3*24) drilled from 
1514m to 1603m (13 3/8" casing point) a total of 89m. Again 
reaming was necessary throughout the bit run. A survey was 
dropped at 1603m % deg deviation and the hole conditioned 
before logging. A wiper trip was made to the 20" casing 
shoe, and the hole circulated before finally pulling out. 
Schlumberger was then rigged up and the open hole logged. 
The logs run were: 

Run 1: SLS, DIL, GR. 
Run 2: HDT, CAL1 
Run 3: Sidewall Cores (30 shot-28 recovered). 



____________________---------------------------------------- 

l>';;?'i'tj T',7TT,?vG~AT, >- ,-' '3 -n-. 
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121 -jGnts,a float collar,casinq s‘noe joint,nur? joint amA imnqer of 
TJuttress PI-20 (72 lb/it) 13 3/T" casing vJere run in anii landed.The 
msiny shoe i4 a s set at 1534.59 (5231.5 ft) ai~j the follcwimq were thei? 
ywrl:;cd : 

1) Circulation:1300 bbls Of mulj were gumed around the hole at 
14 h-c,r3,a total of 1 l/2 hours. 

2) Pm-f lush:25 bbls oC water,the bottoi;! plug was then released at 
a uressurc 0E 3100 0si. 

3) Lead Slurrv:lA97 sacks of class V" cement at 12.3 egg was mixed 
with 1O.S qal/sack of d.xwater,2.5% orehydrated gel at 9 lb/bbl, 
0.4% OFT-2 at 1.3 lb/bbl and 0.2% W-X at LOG gal/SA vJere added. 



Final cerncnt an3 c%sinq tests IIzre \JCJOJ an,> th: Srirjqc 2nd ce:tiCnt 
w a s ;nillcd/Jrille3 mt. 





(1s = slip velocity (5Vd.n) 

“,f = cuttings gen2r2tcd zt the bit 
(gallms/qallcns of i~ud) 

.1 ,a = cuttinqs in tk!c anwlus 
(4allons/qallor,s of iwd) 

pet = cutting trmsmrt ratio (&chal percentage) 
= cuttinq velocity,/annular velocity 



f  , -a  c t~ )  r’ ~,- j  :  l 5  -j :z .;1 . t c ", L  '3 - .) ,;: . \. 
-- i  -1  . 7  'I 

L. 
(; n  

2  i -  .:!/hr . 
----.- -----  

. J'.J . I., 
---  -------  



. 

l17112rvtli: :‘A; ‘2. i-3 11:‘.:: -c. _-_- -_-----------.----.----- 





c '-1 t t 1 n 1 p + Thx-kt~~: 2.32 

k261.7 0 . f! lb; 3 0.0622 
0.5373 0.03.G3 :3.032i) 
0.7539 0 . 0 I.*5 3 il.0216 
L87GS; 0.0153 LOU5 
0.3649 0.0163 O.OlX~ 



. 

Cutt.in.4 5 density: 2.3’ (3ilt3tme) 
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12 g" PHASE 

SUMMARY 

The 12 &" BHA was made up with Bit # 6, a SMITH FDGH (3*14). 
However, on running in a leak was found in the kill lines. 
So the bit was pulled to allow work to be done on the BOP 
stack. The BOP stack was then lowered and tested with no 
leaks. Bit # 6 was then rerun and tagged the cement at 
1515m, which was drilled down to 1597m. There was no 
cement found between the float collar and the casing shoe. 
A leak off test performed at this depth gave an equivalent 
mud weight (EMW) of 12.9 ppg. The casing was then scraped 
and an EZSV bridge plug set at 1576m, which gave a good test. 
an RTTS was run into the hole and stung into the EZSV. This 
failed on being tested through the drill pipe. The casing 
was then re-cemented and squeezed (for details of this see 
17 3" PHASE CASING AND CEMENTATION section). Bit # 6 was then 
run into the hole again to drill out the cement from 1563m to 
the bridge plug at 1576. A mill bit was then used to drill out 
the bridge plug, after which the casing was tested and the 
cement held. The cement was drilled out to 1595m with Bit # 
6RR at which point another leak off test was performed giving 
an EMW of 13.0 ppg. The 12 k" hole was then ready to be 
drilled. The bits used during this phase were as follows: 

Bit # 7, a SMITH FDGH 12 k" (3*14) drilled from 1603m to 
1812m, a total of 209m. Prior to drilling this phase the 
drilling mud was changed to KC1 based fluid. A deviation 
survey taken just before pulling the bit gave 1 degree. 
Bit # 8, a REED HS51J 12%" (3*14) drilled from 1812m to 
2112m, a total of 300m. Before drilling the last 3 stands 
had to be reamed. A survey gave 1 degree deviation. On pulling 
the bit the BOP's were tested with no problems. 

Bit # 9, a REED HS51J 12 %" (3*14) drilled from 2112m to 
2224m, a total of 112m. A survey taken prior to pulling 
the bit gave a l/2 degree deviation. 

Bit # 10, a SMITH FDGH 12 &" (3*14) drilled from 2224m to 
2343m, a total of 119m. A 4 degree deviation was recorded on 
pulling the bit. 

Bit # 11, a SMITH FDGH 12 &" (3*14) drilled from 2343m to 
2434m, a total of 91m. There was no deviation found on 
dropping a survey. 

Bit # 12, a SMITH F2 12 $" (3*14) drilled from 2434m to 2469m, 
a total of just 35m. This bit was pulled early after it was 
found to be drilling very slowly. 

Bit # 13, a DIAMAX MS5 12 a" (TFA : 1.05), this diamond bit was 
run into the hole with a turbo, but undergauged hole was 
encountered at 1786m. The hole was reamed from 1786m to 
1808m. A short trip was made here and the hole found to be 
in good condition. Reaming was then continued from 1808m 
down to 2235m. Another wiper trip here found the hole still 



in good condition and reaming continued to 2335m. The 
bit was then pulled. 

Bit # 14, a SMITH SDGH 12 %" (3*14) was then run in to 
2191.5m and reamed down to 2243m. At this point a loss 
of 125000 lbs was recorded at 450 amps, from this it was 
deduced that a "twist-off" had occured. 
On pulling the remainder of the string it was found that 
10 stands and a double of drill pipe and the BHA were left 
in the hole. 
A new fishing BHA was then made up with a 6 5/8" overshot. 
The fish was tagged at 1810m, but could not be latched onto. 
It was suspected that the fish was lying against the side of 
the hole. A second attempt was made whilst awaiting parts 
from town, but this was also unsucessful. A mill bit was then 
run in to mill the tool joint down about 60 ems. An 11 3/4" 
overshot was then run and sucessfully latched onto the fish, 
an overpull of about 30000 lbs was recorded whilst working 
the pipe. The fish was then pulled out and all the drill pipe 
laid down. A new BHA was made up to continue drilling: 
Bit # 15, a SMITH SDGH 12 %" (3*14), reamed 2243m to 2469m, 
and drilled from 2469m to 2499m, a total of 30m. A )i degree 
deviation was recorded. 
Bit # 16, an LX 27 HS 12 %' (TFA : 1.1) was run in with a turbo 
and drilled from 2499m to 2693m, a total of 194m with a 
moderate rate of penetration. 
Bit # 17, a DIAMAX ADS2 12 %" (TFA : 1.1) drilled from 2693m 
to 2869m, a total of 176m. A survey dropped prior to pulling 
the bit gave a deviation of 314 degree. 
Bit # 18, a CHRISTENSEN P26LF 12 &" (TFA : 1.05) drilled from 
2869m to 307lm, a total of 202m. A survey gave 3/4 degree. 
Bit # 19, a DIAMAX MS5 12 %" (TFA : 1.1) drilled from 3071m 
to 3113m, a total of only 42m. This bit was pulled due to its 
very poor rate of penetration. 
Bit # 20, an LX 27 HS 12 %" (TFA : 1.1) drilled from 3113m 
to 3549m, a total of 436m. The drilling rate was remarkably 
constant during the entire bit run. 
The original T.D. was exceeded due to the fact that the sands 
which were expected in the Waarre Formation (Upper Cretaceous) 
had not been encountered. Palaeontological dating of a spot 
sample taken at 3495m gave a date of Upper Cretaceous age in 
the Belfast Formation. It was therefore thought that the 
Waarre Formation sands were located lower in the sequence. 
Bit # 21, an LX 27 HS 12 %" (TFA : 1.1) was then run into the 
13 3/8 casing shoe. Bad weather then prevented drilling. 
During this bad weather 2 anchors shifted and the rig moved 
some 10m off location. After the storm the rig was relocated. 
Bit # 21 was then run into the hole and tagged a bridge at 
3365m. The hole had to be reamed from here, however progress 
was slow and Bit # 21 was pulled to be replaced by a 
convetional rock bit, Bit # 22. 



Bit # 22, a SMITH SDGH 12 %" (3*12) tagged the bridge at 3359m 
and reamed to 3443m, high torque and drag were encountered 
all the way. It was thought that this could possibly be due 
to the stabilisers, so the bit was pulled. 

' Bit#23, a SMITH SDGH 12 a" (3*12) was run in without 
stabilisers to continue to ream. Reaming commenced at 3429m, 
but the bit had to be pulled back to the shoe to wait out 
another storm. Reaming was then continued from 3454m and 
was extremely slow with high torque and drag. When pulled, 
the bit was found to be severely undergauged (3/8 th). 
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Secticri I : 
T i t s  -If 7 t c: ;‘t 1 -5 wre sll rm wing 3 * l-4 nczzles. These 

lJZiVf2 Extremely qooc! prccntzqe lozse,c at the hit am? gooC W/SO In 
v2lues. The nercentaqe losses ranad frcm 57% tc 62.&k (zcceptec’ values 
rc7mx frm 4P8 to 65%). Tke VP/SC In values ranged frm 3.1 to 4.0, this 
latter value is the extrme value cf the zcce~ted mm. Tkse Farmeters 
qzvc rise to cr,tin;uF c’lrilljng conditicm md the correqxm%-i~ rates 
of ~mctrzticn were fairlv r(cci!, oscecizl.1v zt lI!-iC st2xt cf tfie 5haEe. 



However, further down the hole the ROP's slowly decreased and it 
was for this reason that the conventional rock bits were exchanged 
for the diamond bits with turbo drill. 

The n and k values ranged from 0.5 - 0.6 and 0.6 - 1.0 
respectively. These, together with the flow rates used, led to 
Laminar flow for most of the section. Turbulent flow was 
recorded during Bit # 10, but this was just in the turbulent 
range and appeared to have no adverse affect on the hole 
condition. The hole cleaning and cuttings transport was 
excellent throughout the section, 

whilst drilling. 
with little cavings encountered 

g-5 PP9* 
The mud weight was increased from 9.2 ppg to 

Section II: 
Bits # 16 to 20 were all diamond or stratapax bits with TFA 

between 1.05 and 1.1. Percentage losses and HP/SQ In at the bits 
were all low for these runs. However, this is expected with this 
type of bit due to the fact that their manner of drilling is 
different to conventional rock bits. The percentage losses and 
HP/SQ In ranged from 18.7% to 24.5% and 1.0 to 1.4 respectively. 
According to the Power law the flow around the Drill Collars and 
the HWDP was tubulent during most of this phase. However, this 
appears to have had no adverse affect on the condition of the 
hole, This was probably due to the nature of the rock, which 
was not prone to washing out. The n and k values were very 
much the same as for the previous section and hole cleaning and 
cuttings transport were again excellent. 

The problems came when the phase was interrupted for several 
days by storms, 
shoe. 

which had to be waited out at the 13 3/8" casing 
On going back into the hole it was found to have closed off 

from 3365m to T.D. The mud weight was slowly brought up from 9.9 
ppg to 12.5 ppg over a period of several days. A final resort was 
to add 10% diesel which allowed the hole to be reamed to bottom. 
A lot of cuttings were obtained whilst reaming and the majority 
was siltstone. These cuttings had a blocky nature and this 
indicated some caving. The mechanism that caused the closure 
of the hole was suspected to be overpressuring. This was later 
proved when electric logs of the interval were studied. A 
secondary mechanism may have been hydration of the clays and clay- 
stones. T.D. was eventually reached and a wiper trip gave only 
a little drag and this was circulated out., 

The mud used throughout this phase was a KC1 (potassium 
chloride) based mud, this was used to try to prevent too much 
hydration of the clays. 

CASING AND CEMENTATION 
287 joints of 9 5/8" casing were run, in were this included 

43 joints of P-110, 94 joints of L-80 and 150 joints of N-80 (all 
joints weighed 47 lb/ft). The casing shoe was set at 3519.5m. 
The casing was run in smoothly with no excessive drag recorded. 

The casing was circulated for 2 hours with drill mud during 
which time heavy cavings and mud losses were encountered. The 
cementation then followed: 
1) l Preflush: 100 bbls of seawater at 1300 psi to release the 

bottom plug. 







Za 

Pet 

= cuttings in the annulus 
(73110ns/ga11cns of ?-lu3) 

= cuttinlq trmsprt ratic (Secirnal 72ercentzge) 
= wttincr vebcity/annular velocity 



jjc z annular velccit;r iGnuS dir! velocity 

r, .- f = cuttincls qenerh2;? at the bit 
(~~allons/gallons of w3) 

.:a = cwttiilas ir, tke aimulus 
(g31lons/cjallcn~ of md) 

Ect = cutting trz!,ily_ -wrt ratio (Gecinal prc2ntatrz) 
= cuttin? vzlocitvhnnular velocity 



. i 

I r , tsrvz! l :  1 : ; ;13  C ' .  to  1 3 1 . 2  J7 .  
----  - -v--  -----  



,Iluttiaq size ils 
1 . 0 6 G 29.13 
3.7w 19.74 
0.500 13.13 
CL253 G.!z? 
0.125 3.2? 
O.Ml 1.t-U 

i/c 
1; A7 
24.25 
30.84 
37.42 
40.?0 
42.93 

g?ctr. cc “3 : d 
3.33s-I ;j.OlOZ 0 . 0 2 9 7 
0.5514 0.0100 c/n32 
0.7009 0.0100 LO143 
O.R5cl5 0.0100 O.c)llf: 
0.9252 O.OlNI 0.~103 
0.97D O.OlK~ 0.0133 
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?,uttinqs Gznsity: 2.30 (Claystone) 

Interval: 2493 T. to 2 :: 3 3 T . --- 

i;‘lcw r2t3 430.0 qc!~. 
: 4‘ - +J: Tj .5 qfi3 P.3 1G Y P I- il 

q/j?5 ' 
co1 (19 zc) 2 

n = y = n.71.7 

Cuttings Wnsitv: _ 2.3” (Siltstone) 

iZuttinq size j/s vc Ret 
LOWI 29.13 23.15 0.4915 
3.75.I 25.22 32.05 0.5596 
3.599 1.4.43 42.77 0.7472 
0 l 2 5 a.3 7 .26 5LcI3 0.3736 
‘) . 1. 2 5 3.52 53.55 OS3153 
9 .I’ n r .I.- 1 1.23 Fi 5 . G 4 @.97S 

CE ca 
0.0049 o.NI9s 
0.0349 0.0087 
LG049 3.0x5 
0.0049 3 .xmi 
0.0049 O.cIO52 
0.3043 3.qc',50 

Cuttincl size i7S \7c Ret Cf ,3 
1.8Kl 23 .52 23.75 0.5021 0.0049 0 .K97 
0.750 24.70 32.58 0.5638 0.0049 0.0035 
r).5i>o 14.08 43.m 0.7542 o.oi)49 0.0064 
0.259 7.04 50.23 0.8771 0.0049 0.0055 
0.125 3.52 53.75 0.9385 0.0049 0.0052 
0.961 1.19 55.05 0.9792 0.0049 0.3050 



Cuttings 9ensitq: 2.35 

Zuttin;> size r.7 VE 
l.X?O 28.25 
0.753 24.45 
0. 5 0 ii 14.25 
x25:2 7.13 
3. I-25 3 l ‘; 1; 

:3.O.S1 1.23 

Zuttimp Tensity: 2.30 

Cutting six vs \IC Ret 
1.1100 27.64 26.31 0.4577 
0.750 23.94 39.02 0.5553 
0.500 13.35 40.11 0.7434 
0.250 6.32 47.03 0.8717 
CI.125 3.45 50.49 0.9353 
0.061 1.19 52.77 0.9789 

(Siltstone) 

VC 
25.71 
29.49 
39.73 
!l' 3 3 "3 . i, 
5;3.3? 
52.72 

Ret 
5.4755 
0.54rjG 
0.73sz 
0.8673 
0.9340 
c-l .3772 

CE 
0.0032 
O.!M32 
0.0032 
O.OQ32 
0.0032 
10.01)32 

Cf Ca 
0.0032 I) . 0 0 % 6 
0.0032 0.0057 
0.0932 9.0043 
0.0032 0.0037 
0.0032 0.9034 
!I?.0932 0.\3033 



c-2 
Lf? 

Q-l 
c 

G
(5? . 

0 

c: Cl 
c’_‘, 
0 0 

C.’ 
LI? 
c-s 
C> . 
c 

m
 

-Q
 

0 
1.n 

eJ 
f-l 

C3Ln-3Jrnrnrn 
~000000 

c)oooor3o 

d 
d 

d 
d 

d 
d 

000003 
m

m
C)m

no 
u-l00G

0C0 
cJ000000 

9 
. 

d 
d 

d 
d 

0 
0 



8 l/2” PHASE REPORT 



8 l/2" PHASE 

SUMMARY 

After running the 9 5/8" casing to 3519,5m, the surface 
lines and the BOP's were tested to satisfactory levels. The 
12 l/4" BHA was then laid out and the new 8 4" assembly picked 
up together with Bit # 25. This bit was run into the hole and 
tagged the cement at 3491m. It then drilled down through the 
cement, float collar and casing shoe to 3519m. A short time 
was then spent waiting on weather before continuing to try 
to drill out the rest of the rat hole. However, the hole had 
packed off and no headway could be made. The mud weight was 
then brought up to 13.0 ppg and another attempt was made at 
reaming, but to no avail. So the mud weight was increased to 
14.0 ppg. This enabled reaming to continue down to 3530m, but 
high torque and drag values made it very difficult. The bit 
was then pulled to allow the stabilisers and the roller to be 
laid out. Bit # 26 (a SMITH FDGH) was then run in to 3519m 
where it encountered the hole fill. During reaming down to 
3550m the mud weight was gradually brought up to 15.0 ppg 
thereby stabilizing the hole. A leak off test was performed 
at 3550m and this gave a value of 17.0 ppg E.M.W. (Equivalent 
Mud Weight). Bit # 26 then drilled a further meter to 3551, 
it drilled only 2m of new formation before being pulled. The 
drilling of the 8 +" phase continued with the following bits: 

Bit # 27, a SMITH SVH (3*11) drilled from 3551m to 3555m, a total 
of just 4m. It drilled with a junk basket due to the extreme 
wear that was found on Bit # 26. and the remains of Schlumberger 
sidewall core bullets were recovered in the basket. A lot of time 
was lost on this bit run due to the shortage of Barite, which could 
not be unloaded from the boats due to the large swell. 

Bit # 28, a DIAMANT BOART LX 27 HS 8 %" (TFA : 0.75) was 
run in the hole with turbodrill. The hole had to be washed 
and reamed from 3536m to T.D. The bit drilled from 3555m to 
3618m, a total of 63m during which a good steady rate of 
penetration was maintained at about 22 min/m. Again during 
this bit run time was wasted waiting on the Barite to be 
unloaded from the boats. The bit was pulled early because it 
was thoughtthat the penetration rate was too slow. 

Bit # 29, a SMITH F2 84" (3*11) was then run and drilled from 
3618m to 3627m, a total of 9m. The slower rate of penetration 
caused the bit to be pulled after such a short run. 

Bit # 30, a DIAMAX MS5 8+" (TFA : 0.75) with turbodrill 
drilled from 3627m to 4056m, a total of 429m. A very constant 
rate of penetration was maintained with this bit, at about 16.5 
min/m. The bit drilled for nearly 118 hours over a period of 
6 days. Tight hole at 4041m initiated an attempt to raise the 
mud weight from 15.0 ppg to 15.5 ppg. However, loss of circulation 
at 4052m caused the mud weight to be cut back from 15.5 ppg to 
15-2 PP9r at which point circulation was regained/ A loss of 250 
bbls was recorded. 



Bit # 31, a DIAMAX LX 16 8 y (TFA : 0.75) with turbodrill 
drilled from 4056 to 410lm, a total of 45m. At 4101m a loss 
of circulation occured again, this time some 425 bbls of mud 
were lost before circulation was once more regained. A 
combination of decreasing the mud weight to 15.0 ppg and the 
use of Lost Circulation Mud (L.C.M.) enabled the circulation 
to be regained. On pulling the bit it was found that the 
hole would not take any mud, however, neither was it flowing. 
It was therefore assumed from this that the lost mud or formation 
fluid was returning into the hole as the pipe was pulled, but 
the flow was stopping as soon as the pipe stopped. This indicated 
that the hole hydraulics must have been very finely balanced. 

Bit # 32, a SMITH F2 8!," (no jets) and slick drillcollar 
assembly drilled from 410lm to 420Om, a total of 99m. This was 
then called T.D. the hole was then circulated and conditioned 
to enable electric logs to be run. The following Schlumberger 
logs were run : 

DIL - SLS - GR 
LDL - CNL - Cal - GR 
HDT 
Velocity Survey 
CST 

WOB/RPM/ROP PRACTICES 
The phase was completed using a total of 8 bits for the 

651m drilled. A total drilling time of 208.4 hours gave rise to 
an average rate of penetration throughout the phase of 3.1 m/hr 
(10.3 ft/hr). The total bottom hole time, including circulation 
and reaming, was 323 hours. The average rate of penetration for 
this was 2.0 m/hr (6.6 ft/hr). The drilling parameters are 
summarised in the table below : 
-__------------------------------------------------------------- 

DEPTH INTERVAL METERAGE ROP WOB RPM FR 
m m/hr klb gpm ---------------------------------------------------------------- 

3549 - 3555 6 1.9 36 95 370 
3555 - 3618 63 2.7 30 600* 345 
3618 - 3627 9 1.5 34 70 345 
3627 - 4101 474 4.2 23 600* 380 
4101 - 4200 99 2.0 42 65 295 

*Drilling with Turbine 

HYDRAULICS AND SOLIDS CONTROL 
Hole problems were encountered immediately on running back to 

bottom after the 9 5/8" casing had been run. It had been detected 
from the electric logs that the hole was overpressured from about 
2950m onwards. The mud weight was gradually brought up from 12.5 
E;; to a-maximum of 15.0 ppg to try to prevent the hole packing 

This worked for most of the phase and little or no reaming 
was-necessary on wiper trips or round trips. An attempt to increase 
the mud weight to 15.5 ppg, however, led to a loss of circulation 
at 4052m. Circulation was regained by lowering the mudweight again 
to 15.2 ppg. 



Further losses encountered at 410J.m were cured by a 
further reduction of the mudweight from 25.2 to 15.0 ppg, and 
also by opening the circulating valve above the turbo drill 
and adding lost circulation material to the mud. 

The reduction in mudweight allowed gas to escape from the 
formation into the mud and subsequently the background gas rose, 
and both trip gas and connection gas were recorded (the latter 
being 3 to 4 times the background value). 
did the well flow. 

On no occasion, though, 
On a couple of occasions the hole was possibly 

swabbed whilst tripping, but as soon as the pipe was stopped 
to perform a flow check, no flow was recorded. It was assumed 
that the mud system was almost perfectly balanced. 

Hole cleaning was good thourghout the phase, as shown 
by the Cuttings Transport Tables (see end of Section). The 
n values remained constant at about 0.7 for the entire phase, 
whereas the k values started high but gradually decreased with 
depth to minimum of 0.5. This appeared to have no adverse affect 
upon the hole cleaning. Only during one bit run, # 26, was 
turbulent flow recorded around the drill collars and drill pipe. 
This bit, however, was used manly for reaming and the effects of 
turbulent flow appeared to be minimal. 

There was no constant pattern in the bit runs and their 
hydraulics differed greatly. The two conventional bits run with 
jets, # 27 and # 29, had percentage losses at the bit of 63.6% 
and 62.8% respectively. However, their HP/Sq in values were 
well above the accepted normal at 7.5, both bits drilled poorly 
making a total of 13m between them. Perhaps, increasing the 
nozzle size to 3 * 13 might have lowered this high figure and 
enabled better drilling. There were 3 diamond bits run with 
turbines. All 3 had extremely low percentage losses at the bit, 
but this is expected with this type of bit due to their drilling 
action, all 3 drilled reasonably well. The 2 other bits run 
in this phase, # 26 and # 32, were both conventional bits run 
with open nozzles ( i.e. 3 * 32). These were the first and 
last bits, respectively, that were run in this phase. The first 
was run with no jets for reaming and the latter to allow the 
pumping of L.C.M., if the need arose, without blocking the 
nozzles or the turbine. 

Taking into account the adverse conditions encountered 
in this hole, the phase, once drilling had got under way, was 
completed in reasonably good time. 

It was decided to plug and abandon this well at this 
depth. 
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Phillips Aust Co. Bridgewater Bay #  1  BIT REPaRT 
*+kkkkk*kf+kf*+~f*kk**kkkkkkk*k**~*k~kk*k*kkk**kkkk**k***kkkkkkkkkkkkkkk***kk*k~kkkkk*k*kkk*k*k~k*kkkkkkk**k*k**k*kkkkkkk*kk**kkkkk 

DRING AVER CoSr/M C?JB HYOm. P0W!ZR 
BIT No TYPE SIZE NJZZLES DQ.IN M I'RGE mURS T/B/Z Y/HR US $ KLW RPM FI%XJ SPP 1-W  Ti'L BIT /SI Renarks 
*fkkk**kf*kk*~kkkk*~**~~*kk*k~k**kk**k**~k*k*kkkk~**k~~k**kkkkkk~**kkkk*kkk*k*kkkkkkk*kk**kkk***k*k*k~k*kkkkkkkkk*kkk*k*k*kk**kkkkk 

25 
26 
27 
28 
29 
30 
31 
32 

Smith FDT 8 l/2 llllll 3549.0 
Smith FDGH 8 l/2 32 32 32 3549.0 
Smith SVH 81/2 llllll 359.0 
Lx 27 H!S 8 l/2 T: 0.75 3555.0 
Smith F2 8  l/2 llllll 3x3.0 
Diamax KS5 8 l/2 T: 0.75 X27.0 
Lx 16 8  l/2 T: 0.7!5 4056.0 
Smith F2 81/2 323232 4101.0 

2.0 1.80 8/2/o lJ58z3 
4.0 1.82 4/W  2.2EIl83 

63.0 23.a3 2.7 535 
9.0 5.80 l/IA L6l88OfI 

429.oll7.90 3.6 2620 
45.0 8.80 5.14778 
99.0 43.40 2/3lo 2.0 5380 

lo.0 80 370 300 14.00 
32.0 Il.0 585 2885 15.00 
35.0 95 370 2960 15.00 
29.5 600 345 3490 15J.O 
33.9 70 345 3200 15.10 
26.3 a0 4003575 15.10 
19.8 600 3653150 l5.Z 
41.8 65 295 108014.90 

9531 3967 53.5 Femiq 
14024 229 3.2 v-Jw%e 
9100 414357.3 
9830$$$$$$$$$$ 
9173 338146.8 

lWZWS$S 
9554$$$$$$$$$$ 
2647 29 0.4 1/1G a gauge 



CUTTINGS TRANSPORT TABLES -- 

These tables will provide a quick look at hole cleaning and cuttings 
removal. By controlling the Rate of Penetration (ROP), then raising or 
lowering the flow rate, or changing the rheological properties of the 
mud, one can then decide upon the action necessary to provide the most 
efficient hole cleaning. 

In the following tables the data has been calculated for the space 
between the Drill Collars (DC) and Open Hole (OH). For each interval 
the cutting sizes are given in decimal inches. 

The following gives a brief explanation of the abriviations used: 

vs = slip velocity (m/min) 

vc = annular velocity minus slip velocity 

Cf = cuttings generated at the bit 
(gallons/gallons of mud) 

Ca = cuttings in the annulus 
(gallons/gallons of mud) 

Ret = cutting transport ratio (decimal percentage) 
= cutting velocity/annular velocity 



Interval: 3549 m. to 3555 m. R'3P: 1.90 -- -- m/k. 

Flow rate 370.0 gpm. Ann.Vel: 92.14 m/min (DC/OH) 
MW: 15.0 ppg PV 38 YP 22 Gel (10 set) 
n= 0.707 K = 1.061 

Cuttings Density: 2.35 

Cutting size vs 
1.000 12.73 
0.750 9.55 
0.500 6.37 
0.250 3.18 
0.125 1.59 
0.061 0.44 

Cuttings Density: 2.30 (Claystone) 

Cutting size vs 
1.000 11.95 
0.750 8.96 
0.500 5.98 
0.250 2.99 
0.125 1.49 
0.061 0.41 

(Siltstone) 

vc Ret cf Ca 
79.41 0.8618 0.0008 0.0010 
82.59 0.8964 0.0008 0.0009 
85.77 0.9309 0.0008 0.0009 
88.95 0.9655 0.0008 0.0009 
90.55 0.9827 0.0008 0.0008 
91.69 0.9952 0.0008 0.0008 

vc Ret Cf Ca 
80.19 0.8703 0.0008 0.0010 
83.17 0.9027 0.0008 0.0009 
86.16 0.9351 0.0008 0.0009 
89.15 0.9676 0.0008 0.0009 
90.64 0.9838 0.0008 0.0008 
91.73 0.9956 0.0008 0.0008 

znterval: 3555 m. to 3618 m. ROP: 2.70 m/hr. 

Flow rate 345.0 gpm. 
MW: 15.0 pm PV 42 YP 21 
n= 0.737 K= 0.944 

Cuttings Density: 2.35 

Cutting size vs 
1.000 12.46 
0.750 9.35 
0.500 6.23 
0.250 3.12 
0.125 1.56 
0.061 0.42 

Cuttings Density: 2.30 

Cutting size VS 
1.000 11.70 
0.750 8.77 
0.500 5.85 
0.250 2.92 
0.125 1.46 
0.061 0 -39 

3 YP/PV 0.58 

(Siltstone) 

vc Ret Cf Ca 
73.45 0.8550 0.0013 0.0015 
76.57 0.8912 0.0013 0.0014 
79.68 0.9275 0.0013 0.0014 
82.80 0.9637 0.0013 0.0013 
84.35 0.9819 0.0013 0.0013 
85.49 0.9951 0.0013 0.0013 

Ann.Vel: 85.91 m/min (DC/OH) 
Gel (10 set) 3 YP/PV 0.50 

(Claystone) 

vc Ret Cf Ca 
74.21 0.8638 0.0013 0.0015 
77.14 0.8979 0.0013 0.0014 
80.06 0.9319 0.0013 0.0014 
82.99 0.9660 0.0013 0.0013 
84.45 0.9830 0.0013 0.0013 
85.52 0.9954 0.0013 0.0013 



Interval: 3618 m. to 3627 m. ROP: 1.50 m/hr. -- 

Floti rate 345.0 gpm. Ann.Vel: 85.91 m/min (DC/OH) 
MW: 15.1 ppg PV 42 YP 21 Gel (10 set) 3 YP/PV 0.50 
n= 0.737 K = 0.944 

Cuttings Density: 2.35 

Cutting size 
1.000 1::25 
0.750 9.19 
0.500 6.13 
0.250 3.06 
0.125 1.53 
0.061 0.42 

Cuttinqs I?cnsi 17~: 2.33 

Cutting size 
1?49 

vc Ret cf Ca 
1.000 74.43 0.8663 0.0007 0.0008 
0.750 8.61 77.30 0.8997 0.0007 0.0008 
0.500 5.74 80.17 0.9332 0.0007 0.0008 
0.250 2.87 83.04 0.9666 0.0007 0.0007 
0.125 1.44 84.48 0.9833 0.0007 0.0007 
0.061 0.38 85.53 0.9955 0.0007 0.0007 

(Siltstone) 

vc Ret Cf Ca 
73.66 0.8574 0.0007 0.0008 
76.72 0.8930 0.0007 0.0008 
79.79 0.9287 0.0007 0.0008 
82.85 0.9643 0.0007 0.0007 
84.38 0.9822 0.0007 0.0007 
85.50 0.9952 0.0007 0.0007 

{Claystone) 

Interval: 3627 m. to 4101 m. -e 

Flow rate 380.0 gpm. 

ROP: 4.20 m/hr. 

Ann.Vel: 94.63 m/min (DC/OH) 
MW: 15-l PP9 PV 30 YP 15 Gel (10 set) 3 YP/PV 0.50 
n = 0.737 K= 0.674 

Cuttings Density: 2.35 (Siltstone) 

Cutting size vs vc Ret Cf Ca 
1.000 15.43 79.20 0.8369 0.0018 0.0021 
0.750 10.33 84.30 0.8909 0.0018 0.0020 
0.500 6.89 87.74 0.9272 0.0018 0.0019 
0.250 3.44 91.19 0.9636 0.0018 0.0018 
0.125 1.72 92.91 0.9818 0.0018 0.0018 
0.061 0.53 94.10 0.9944 0.0018 0.0018 

Cuttings Density: 2.30 (Claystone) 

Cutting size vs vc Ret Cf Ca 
1.000 14.70 79.93 0.8447 0.0018 0.0021 
0.750 9.68 84.95 0.8977 0.0018 0.0020 
0.500 6.45 88.17 0.9318 0.0018 0.0019 
0.250 3.23 91.40 0.9659 0.0018 0.0018 
0.125 1.61 93.01 0.9829 0.0018 0.0018 
0.061 0.48 94.14 0.9949 0.0018 0.0018 



Interval: 4101 m. to 4200 m. ROP: 2.00 m/hr. -p-e--- 

Flow rate 295.0 gpm. Ann.Vel: 73.46 m/min (DC/OH) 
MW: 14.9 ppg PV 33 YP 14 Gel (10 set) 2 YP/PV 0.42 
n = 0.767 K = 0.592 

Cuttings Density: 2.50 (Sand/Sandstone) 

Cutting size vs vc Ret Cf Ca 
1.000 17.86 55.60 0.7569 0.0011 0.0014 
0.750 12.13 61.33 0.8349 0.0011 0.0013 
0.500 8.09 65.37 0.8899 0.0011 0.0012 
0.250 4.04 69.42 0.9450 0.0011 0.0012 
0.125 2.02 71.44 0.9725 0.0011 0.0011 
0.061 0.63 72.83 0.9915 0.0011 0.0011 

Cuttings Density: 2.35 (Siltstone) 

Cutting size vs vc Ret Cf Ca 
1.000 15.88 57.59 0.7839 0.0011 0.0014 
0.750 10.37 63.09 0.8589 0.0011 0.0013 
0.500 6.91 66.55 0.9059 0.0011 0.0012 
0.250 3.46 70.01 0.9530 0.0011 0.0011 
0.125 1.73 71.73 0.9765 0.0011 0.0011 
0.061 0.51 72.95 0.9930 0.0011 0.0011 

Cuttings Density: 2.30 (Claystone) 

Cutting size vs vc Ret Cf Ca 
1.000 15.16 58.31 0.7937 0.0011 0.0014 
0.750 9.74 63.72 0.8674 0.0011 0.0013 
0.500 6.50 66.96 0.9116 0.0011 0.0012 
0.250 3.25 70.21 0.9558 0.0011 0.0011 
0.125 1.62 71.84 0.9779 0.0011 0.0011 
0.061 0.48 72.98 0.9935 0.0011 0.0011 



. 

WELL DIARY 



, 

Drillirq f!ay rt 2 (15.9.?3) 

Frilliny rX;/ f 3 (17.Si23) 

Continue drillinq ahaa? fron 255;~ to 35%~ (1207 ft). 
Croup survey at 3GGn,mi.s-runJell -,xkz?d off (X-25aOO klGs ovcrpdl). 
Pick us kelly,break circulation and I sDot 60 bbls high viscous 13ud. 
Drop second survey,mis-run. 
Pick un kzlly,mm? 23 bbls hiyrl viscous md and drolc, third survq 1 deq. 

deviation. 
Drill ahea ? frm 36&n to 504.5~~ (1655 ft). 
POCH , puirlninq 20 bbls high viscous md 2verv 4th single. 
Rig up to run 2i)" casing. 
RI!-? with 23" casing,lanC casinq. 

Drilliq Day -It 4 (L3.9.~3) 

EIook UR cemnt lines and cement 20" casing. 
tiait on Tdeather. 

Drilling Da{ ff 5 (19.9.83) 

Wait on weather. ' 



Drilling Cdy 4 5 (X.9.33) 

i?ait on breather. 

Drilling Daaq it 7 (21.9.83) 

Wit !3n weather. 

Drilling Day # R (22.9.?3) 

V.&zit 3n weather. 

Drilling Dav !! 10 (24.9.U) 

vS3it on 4Satiler. 
P 1 L K * -i 'U '3 2 3 '> * stack anal mzel,3arc to ru;I riser string. 
Run in“30P stack and riser. 

Continue runninq in R3F's an4 riser. 
!?est kill lins,blocked and blew off. 
PeAace kill line with 013 kelly hosing, 
La&l ?!3:F's anl! riser string. 
Xipcle up flowline anil diverter. 
2ick un test plug an>J RIA to test XX? stack and riser cLoke/kill lines. 
Test lower '&?e rams to 5300 p&failed. 
Iift test plug and rotate,test second time ,failed. 
Test upper rams and kill lines,failcd. 
WC?: with test pluq anA check test ?lu,.-~. 
VI! and wash dccwn well head. 
r est lcwer,ni+Jdle and upper pine rans,tested okay. 
Test choke and kill lines and i?ydril,testeJ okay. 
?33iJ, with test r,luq. 
j7 I I' with neb4 Sit # 3 T’II?‘d IJSJ 14 3/4" (+ 17 l/2" U/F). 
Tag cement at 4S7m,drill out ciz;nent and float collar. 

Drilling Day % 7.2 (26.9.83) 

Continue drilling out cement and float coLar. 
Drill into new formation and displace hole with mu& 
Perform LOT to 12.5 EN& 
Drop survey at 667m,1/2 deg. deviation. 
Continue drilling ahead from 667m (2188 ft) to 816m (2677 ft). 
Drop survey at 816m,1/2 deg. deviation. 



Drilling Day i: 12 (26.9.83) 

Grill ahead from 819m to 543m (2756 ft). 
Circulate at 843m and droo survey prior to POOH. 

Drilling Day # 13 (27.9.83) 

Continue POOH. 
Retrieve survey,l] dej. deviation,and change bit. 
RII-! with new bit # 4 S?ITFI SET,14 3/4" + 17 l/2" U/X (3*24). 
On bottom and circulate. 
Drill ahead from 843m to 9Olm (2956 ft). 
Ggh torque values-lift off bottom. 
On bottom and drill ahead from 901m to 908m (2979 ft). 
Land . one sin+e,wati ci7 and ream over tight soot from (399m to 90&m. 
Drill ahead from 303m to 977m (3205 ft). 
Ream tight hole at 977m. 
Circulate seawater pill and drill ahead from '377m to 982m (3222 ft). 

Drilling Day f 14 (28.9.&3) 

Continue drilling ahead from 982m to 995m (3264 ft). 
Drop survey at 995m,1/2 deg. deviation. 
Drill aheacl from 9953 to 1120m (3575 .ft) r,umeing inUd rJil1 every second 

connection. 
Circulate at 1120m and dror, survey prior to POOH. 
P3OF-T with bit # 4 and retrieve survey,3/4 deg. deviaticn. 
RW? with test tool and test E3P's. 
Test tool stuck in stack,work on test tool. 

Drilling Day # 15 (29.9.83) 

Continue working test tool,waiting on weather to rig up Schlumberger. 
Rig UP to run Schlumberger. 
Run in with Schlumberger back off tool. 
Detonate charge at tool joint and back off one single above packer. 
POOH'with 14 singles. 
Make up new assembly with "u@' jars,bum?er sub and 14 3/V bladed stab. 

Drilling Day F 16 (30.9.R3) 

Wait on weather. 
RI&latch onto fish and jar. 
Free tool from well head (300 klbs). 
POOH slowly,no revolution,and lay down BHA. 
Make up new BHA and RIH with new bit # 5 SMITH DSJ 14 3/4"+17 l/2" U/R. 

' Drill ahead from 1120m,pumping pills to clean h&and under-reamer. .:~:j+,. G I : , "' .ti,%' < I,, - I 4" 
yi .::' -' :,: ,;" 

. *. 



Drilling Day # 17 (1.10.83) 

Continue drilling ahead circulating at each connection to clean hole. 
Circulate at 1276m (4188 ft) and drop survey,l/2 deg. deviation. 
Continue drilling ahead from 1276m to 1424m (4672 ft). 
Drop survey at 1424m,l l/4 deg. deviation. 
Drill ahead from 1424m to 1461m (4793 ft). 
Ream one single at 146lm. 
Drill ahzaJ from 1461m to 1470;n (4823 ft). 
Ream one sirqle at 1470n. 
Drill ahead from 1470m to 1489m (4885 ft). 
Feam one single at 143%. 
Drill ahead from 1&39m. 

Drilling Day # 18 (2.10.83) 

Continue drilling ahead to 1514m (4967 ft). 
*Circulate a-4 drop survey at 1514m. 
PXIH tG change bit and retrieve survey,l/2 deg. deviation. 
RIH with new sit 3: 5 NJGBES 1X 14 3/4" + 17 l/2" U/R (3*24). 
On bottom and drill ahead from 1514m. 
Tight hole at 152Gm (5005 ft),work pipe and circulate. 
Ream one single at 1526m. 
Drill ahead from 1526m to 1544~1 (5066' ft). 
Ream one single at 1544m. 
Drill ahead from 1544m to 1603m (5259 ft),drop survey. 
Pump slug and PC)%-! for wiper trip to 20" casing shoe. 
Retrieve survey l/2 deg. deviation. 

Drilling Day # 19 (3.10.83) 

RIH from 20" casing shoe. 
On bottom and circulate bottoms up. 
Pump slug and POOH with bit # 5. 
Bit on surface,rig up to run Schlumberger. 
Run schlumberger logs. 

Run 1s 1; SLS,DIL,GR. 
Fun 9 2; HDT,C\LI. 
Run # 3; Sidewall Cores. 

Rig down Schlumberger. 
RIV for wiper tri?. 
On bottom and circulate. 

Drilling Day # 20 (4.10.83) 

Continue circulating on bottom 
POOH to run 13 3/8" casing. 
FIH to retrieve wear bushings. 
Run in with 13 3/8" casing. 



. . . 

Drilling Day # 21 (5.10.83) 

Run in and land Casing. 
Circulate around casing. 
Rig up Halliburtcn and pump cement. 
Displace mud and bump plug - unable to maintain pressure. 
Pressure up to 1100 psi - pressure drops 450 psi. 
Flush riser with mud. 
Puma un pressure to 1150 psi - pressure drops 730 psi. 
POX-T with landing string & stinger and wash hanger. 
RII-I with cement cleaning tool and wash hanger assembly;POOH. 
Pick un seal assembly and RII!. 
Set seal assembly.Close middle oine rams,test assembly to 5000 psi. 
Test MP's and casing.PXH with seal assembly. 
RIP with 1*7 314" DC and 5*DP.Pig up circulating head. 
Circulate and close middle rams,test casing. 
POOH with DC and DP. 
R1T-I with wear bushinq,set bushing and P30H. 
RIH oven-ended and tag cement at 1581m (5187 ft). 

grilling Day # 22 (6.10.33) 

Circulate inside 13 3/V' casing. 
Rig ui3 Halliburton,?ump cement to 200 ft. above float collar. 
PO311 with 4 stands an3 reverse circulate. 
POOH anJ make UD new E3tiA with 12 l/4"' bit. 
RIH with 5 stands and test casing. 
Circulate with Halliburton,shut in at rams and test to 2500 psi. 
PQOII with test string. 
FIH with Bit 3 6 SMITH FDGH 12 l/4" (3*14),to drill out cement. 
P03H,leak in kill line. 
Prepare to ~11 out with BOP stack. 
Unlatch Hydril and land EOP'S on moonpool. . 

Drilling Day # 23 (7.10.83) 

Work on BO?'S. 
Run in BOP'S and riser,test choke and kill lines - tested okay. 
Pick u3 test plug and test BOP's,nipple up flow line. 
POOH with test plug. 
RIH with Bit # 6RR. 
Tag cement at 1515m (4970 ft). 
Break down stands and circulate off bottom. 
Drill out cement. 
Tag float collar at 1582m (5190 ft) and drill out. 
Tag casing shoe at 1594.5m (5231 ft).No cement between float collar 

and casing shoe. 
Wash down to 1597m (5240 ft). 
Circulate 3 hours to clean hole. 
Circulate around riser through kill line. I 

. 



. . . 

Drilling Day ! 24 (c.lO.83) 

Rig UC) to Ferform L3T - E%?=12.9 rxg. 
Pun? slug and ?\313H with i3it it 6. 
Pick up cement scraeer and RI:1 to 1583.5~1 (5195 ft). 
Scrane casing and circulate. 
P*XNT with cement scraper. 
Rig uo to run Schlunbergcr. 
Pun in with EZSV-bridge plug and set at lS7Gm (5171 ft). 
Rig d%n ScMumherper. 
Fi7 u!3 Falliburton to test qlu3. 
I\ttc-nvlt to test Dlu:; - test unsucessful. 
Fig down ?alliburton an.1 RIH with R'iTS. 
Tag FZSV an.1 set ?T?S at 1575~~ (5157 Et). 
Fig u? ?alliburton to test ?luy. 
Tested through annulus,hzl.I 10 minutes at 2500 psi,tested okay. 
Tested through lX,no test achieved. 
PCOl? Frith WTS. 

Drilling Day + 25 (9.10.83) 

Continue F-X?!! with W?S. 
RI:? with S?CXI enLie. k-ill nioe to bri.dqe D~I&. 
Circulate and wash casing 4.5m (15 ft)above Glug. 
Riq ux3 Ealliburton an2 cs-nent hea.3. 
Sting in an3 Dressure u3 to 1530 psi - sting out. 
Pumrr, slurry,stixj in and xessure up to 800 psi. 
.SCjU~eZ~ cencnt,release nressure and stir-q out. 
PO33 4 stanfs and reverse circulate. 
P3l)ii with stinger assembly. 
RI8 with mill. 
Circulate on bottom and mill cement from 1537m (5042 ft). 
?ill ahead from 1537m to 1563.5m (5130 ft). 
Pump slug and PWH with mill. 

Drilling Day # 26 (10.10.83) 

Continue P3O:I with mill. 
FIT? with Bit # RR6. 
Circulate and ream fro;l;l 1536m to 1563m. 
Drill out cement from 1553m to 1576m. 
Tag bridge slug - attemnt to drill out plug. 
P3OZ with sit # 6RR. 
RIFT with mill. 
Rig up Halliburton and test casing - tested okay. 
Mill out bridge plug. 
Mill from 1576m to 1576.9m (5173.5 ft). 
Pump slug and POOH. 



Willing Xv ? 27 (11.10.!?3) 

xillinq !?ay ? 2'3 (13.10.X) 

Grill ahea:! fro"1 1327~ tr: 2112~1 (6'323 ft). 
Circulate txior to dron+xj survev. 
Dr1:II survey - tscl hurq UI=. 
Fu-29 slug Ad P331! VJitiI 3it # 3 to r&rieve surv;t-y. 

Xiliing Day i-F 30 (14.10.!?3) 

Continue P33:tf with Sit i: 8 and retrieve survey,1 deq. deviation. 
Pressure test TIP stack - Tested okay. 
RIIJ with new Bit rC 9,Eeed HS 51J 12 l/4" (3*14) 
Cn batton! arxi drill ahead from 2112m to 2219~1 (7230 ft). 

Willing Cay .!+ 31 (15.1:n.i33) 

pontinue Xillinq (ahead verv .I slcdly from 2219~1 to 2224x1 (7295 Et). 
Cron survev and Pi)OF! with Qt # 9. 
Petrieve survey,112 de'3. deviation. 
FItl with new Zit f: lQ,?mith FXYI 12 l/4" (3*L"t). 
Drill ahead from 2224~~ to 2333~1 (7676 ft). 

Drilling Day # 32 (16.10.83) 

Continue drilling ahead from 2338m to 2343m (7687 ft). 
Circulate at 2343m and drop survey. 



Drilling Day # 32 (16.10.83)/cant 

Pump slug and POOH with Bit # 10 
Retrieve Survey - l/2 degree deviation. 
RIH with Bit # 11 - SMITH FDGH 12 1/4" (3*14). 
Drill ahead from 2343m 

Drilling Day # 33 (17.10.83) 

Drilling ahead from 2431m 
Drop survey at 2434m - 0 degree deviation. 
POOH to retrieve survey and change bit. 
RIH with Bit # 12 - SMITH F2 12 k" (3*'14). 
Drill ahead from 2434m to 2469m 
Drop survey at 2469m - 0 degree deviation. 
POOH to retrieve survey and change bit. 

Drilling Day # 34 (18.10.83) 

Continue POOH. 
Pick up Turbine and RIH with Bit # 13 - DIAMAX MS5 12 l/4' 

(TFA; 1.05) 
Slip and cut line at 13 3/8' shoe. 
Continue RIH. 
Encountered undergauge hole at 1796m. 
Ream from 1796m to 1808m. 
Pump slug and POOH - short trip. 
RIH and ream from 1808m to 2174m. 

Drilling Day # 35 (19.10.83) 

Continue reaming from 2174m to 2235m. 
POOH 3 stands for wiper trip. 
RIH and ream from 2235m to 2235.5m 
POOH. 
RIH with Bit # 14 - SMITH SDGH 12 1/4" (3*14) on conventional BHA. 
Ream from 2191.5m to 2243m. 
Twisted off with 450 amps - lost 125 000 lbs of drill string. 
POOH. 

Drilling Day # 36 (20.10.83) 

Continue POOH. 
Pick up new BHA for fishing. 
RIH and tag fish at 1810m. 
Attempt to latch onto fish - failed. 
POOH and break down fishing assembly. 
Wait on new fishing tools. 
Make up 11 3.4 overshot and RIH. 
Attempt to latch onto fish. 



Drilling Day # 37 (21.10.83) 

Continue to try to latch onto fish - failed. 
POOH with overshot. 
Pick up skirted mill bit and RIH. 
Mill tool joint from 1810m to 1810.5m. 
Circulate at 1810.5m. 
Pump slug and POOH. 
Make up 11 3/4" overshot assembly. 
RIH to try to latch onto fish. 
Latch onto fish and pull free with 75000 lbs O/P. 
POOH with fish - 25-50000 lbs drag. 

Drilling Day # 38 (22.10.83) 

Continue POOH with fish. 
Lay down all pipes in fish for inspection. 
Make up new 12 l/4" BHA with Bit # 15 - SMITH SDGH (3*14) 

on conventional BHA 
RIH to 2243m 
Ream from 2243m to 2284m 

Drilling Day # 39 (23.10.83) 

Continue reaming from 2284m to 2469m. 
Drill ahead from 2469m to 2499m. 
Make a wiper trip to shoe. 
RIH to circulate and condition mud. 
Drop survey - l/2 degree. 
POOH. 
Make up turbo assembly with Bit # 16 - LX 27 HS (TFA: 1.1). 
RIH and tag fill at 2235m. 
Ream from 2235m to 2323m. 
Continue RIH and hit bridge at 2386m. 

Drilling Day # 40 (24.10.83) 

Ream from 2386m to 2499m. 
Drill ahead from 2499 to 2646m. 

Drilling Day # 41 (25.10.83) 

Continue drilling from 2646m to 2693m. 
Pull back to 2659m and ream back to bottom. 
Drop survey - misrun. 
Pump slug and POOH. 
Run in to test BOP stack - good test. 
Pick up Bit # 17 - DIAMAX ADS2 (TFA : 1.05). 
RIH to 1573m - slip and cut 42m of line. 
Continue RIH. 
Drill ahead from 2693m to 2734m. 



Drillinq Day $ 42 (26.10.83) 

Continue drilling fro-n 2734m to 2854m. 
A slow nump rate test was performed at 2845m. 

Drilling Day # 43 (27.10.83) 

Ccntinue drilling from 2854m to 2869m. 
Dro? survey at 2869n - 3/4 degree deviation. 
Pump slug and PONf. 
Pick up Zit # 13 - CITFISTTElJSE?J R26LF 12 l/4" (TI;‘A: 1.05). 
RIH. 
Tagged bridge at 2647m. 
Ream from 2647~1 to 2672m. 
Continue WIT to bottom - drag of 10 - 1Fj klbs, 
Drill ahead from 2iIG9;n to 2967111. 

Drilling Day # 44 (23.10.93) 

Continue drilling from 2967m to 3O71m. 
Dron survey at 3071m - 3/4 degree deviation. 
Pump sluq and POW. 
"fake up Bit if 19 - DIA!!AX ;*JIS5 12 l/4" (TFA: 1.1). 

Drilling Day # 45 (29.10.83) 

RIIT with sit # 19. 
Drill ahead from 307lm to 3113m. 
DroD survey at 3113m - 3/4 degree deviation. 
Pump slug and POOFi. 
Check flow - negative. 
Flake up 3it # 20 - LX 27 HS 12 l/4" (TFA: 1.05). 
RIM with Bit # 20. 

Drilling Day # 46 (30.10.83) 

Continue RIH - no drag, no fill. 
Drill ahead from 3113m to 3220n. 
Circulate whilst working on mud pumps. 
Drill ahead from 3220m to 3247m. 

Drilling Day # 47 (31.10.83) 

Continue drilling from 3247m to 3267m. 
Circulate whilst working on Pump # 1. 
Drill ahead from 3267m to 3277m. 
Circulate whilst working on pump # 2. 
Drill ahead from 3277m to 3366m. 



, . 

nrillinq Dav + 49 (l.ll.f,3) 

Continue drilling from 3366m to 3413~1. 
P,NTi to *' ?I qr a& 92 lavinq dcwn 31 jcints of S-135 b)P. 
Pick un V" grade ilrill ripe. 
RI?? to 3410~~ anil ream to 3413~1. 
Drill ahe& from 3413~9 to 3424m. 
Penair "pay-offf valve on nu-op # 1. 
Frill ahe& from 3424~1 to 346@m. 

Nilliny Lay R 4Q (2.11.83) 

Continue drilling from 3450~ tc 3532~. 
par k on F UJT? 2 2 w;lilst circulating. 
grill aln;2a~i fror: 3532~ to 354Yn. 
Moo; survey at 3549~ - 30 degree. 
Fu.m sluq an:! N9TJ la-yin;: dordn lli! joints q-135 W. 

crillinq r)ay 3 53 (3.11.X) 

Drilling Day 9 51 (4,11.:X) 

Anchors F2 an1 $3 slinninq. 
Unlatch Riser as rig is blown off location. 

Drillinq Day 9 52 (5.11.33) 

Fun out anchors $2 an<J $3. 

Drillinq Day # 53 (6.11.33) 

Run Piser assembly. 
Test Riser connector to 25OG psi: Kill + choke lines to 5001) nsi. 
Slir, and cut 37m of line. 
RIFT nickinq up ‘T' qrade drill pine. 
Circulate at 2443m. 
Continue RI2 to tight spot at 336Gm. 
Ream from 3366m to 3380m. 
Excessive drag (l@OOOO lbs) and torque (500 amps). 
Puma, slug and POOL 



. 

Ccntiime x.3.?!. 
FIR to 3455m. 
WaT Ero,r? 3455x1 to 347?i?. (high torcuc). 
Circulate to hilt! u3 md weiqht to 12.0 n;x 

-I l 

Cor?tinue reamin:) to 3403m (iliqi1 tsrme .m;! haq). 
Circuhte to buil:_l u’3 rud weight to-12.5 pg. 
2cnti0ue reaziiry to 3483~. 

Drillinq Eav 8 57 (lO.lJ.F3) 

Pezninq Eror?! 34Vki1 to 3499~. 
Purrp sluy an3 PKYT. 
Pick'uc Zit tt 24 - FFTD FP53J 12 l/4'* (3*14). 
r2IIT to 3431m. 
?eaT down to 3?4S;r (addin.:! 230 
Circulate and 

Wls of diesel to mud system). 
xm&ition FU? at 354%~. 

!Xillinq Day ik 53 (lLll.C3) 

Yake a wiDer trip to 2789~1 - no drag. 
PI!! - tisht spot at 3435m (25000 lbs drag). 
Circulate and condition hole. 
Pump slug and POaH. 
Rig u? to run Schlumberger logs. 
1st run : DIL - sr.s - GR. 
2nd run : Lr)L - CxL - Cal - GR. 



Frilling XFJ $ 5_?. (15.11.?3) 

Zirculate at 34913. 
Grill Gut cel?ent, Float Collar and Casing Shoe. 
Clean rat hole clown to 3519m and W.3.X. 
Hclc- oz!ckkcJ OfE at 3J9m. i 

? u il rl l-3 II 3 wei@t UP to 13.0 pg. 
Qterixt to react - hsle packecl off. 
Zirculatz and builJ YWJ:~ kleiqht u3 to 14.3 D,ng. 
-,; a E ;1 an?. ream fror;: 3519~~ to-3531)rr. (hi.911 to&ue and drzq). 
p-J?;2 and lav down roller reaxr and st&ili.&s. 
6 7: '-! with Zit + 26 - VITT! FZZU 3 l/2" (no jets). 

Willin? Day # 63 (15.11.53) 

Taq fill at 3519m (slip and cut line). 
Ream to 3549m - start drilling 8 l/2" hole. 
Build UT) 1~)ud weight to 14.5 py. 
Drill down to 355010 - 
Full UT inside casinq 

bring mud weight up to 15.0 ppg. 
shoe and perform L.O.T - EMW = 17.0 ppg. 



Drill ahead from 3550.5m to 3551m 
Build up mud weight whilst circulating. 
Pump slug and P3OH. 

Drilling Day # 64 (17.11.83) 

RIH with Bit # 27 - SMITH SVH 8 l/2" (3*11) 
Circulate at 3551m with junk basket. 
Pull up inside casing shoe and wait on arrival of Barite 
RIH and drill to 3555m. 
Pump slug and PaOH, lay out junk basket. 
RIH with Bit # 28 - LX 27 HS 8 l/2" TFA: 0.75 and Turbo. 

Drilling Day # 65 (18.11.83) 

Wash and ream from 3536 to 3555 
Drill to 3558m. 
Pull to shoe to wait on Barite. 
RIH and drill to 3593m. 

Drilling Day # 66 (19.11.83) 

Drill to 3618m. 
Pump slug and POOH. 
Make up new BHA with Bit # 29 - SMITH F2 8 l/2" (3*11) 
RIH and drill to 3620m 

Drilling Day # 67 (20.11.83) 

Drill to 3627m 
Work junk basket then POOH 
RIH Bit # 30 LX 27 HS 8 l/2" TFA 0.75 and Turbo. 
Drill to 3640m. 

Drilling Day # 68 (21.11.83) 

Drill to 3713m. Average ROP 3 m/hr. 

Drilling Day # 69 (22.11.83) 

Drill to 3782m. Average ROP 3.5 m/hr. 
Several delays due to pump breakdowns. 

Drilling Day # 70 (23.11.83) 

Drill to 3856m. Average ROP 3.8 m/hr. 
Short trip, 7 stands, at 3829m. 



Drilling Day # 71 (24.11.83) 

Drill to 3928m - average ROP 4 m/hr. 
Occasional high torque. 

Drilling Day # 72 (25.11.83) 

Drill to 4007m - average ROP 4.2 m/hr. 

Drilling Day # 73 (26.11.83) 

Drill to 404lm. 
POOH for short trip - 10 stands for tight hole 
RIH to drill ahead. 
Increase mud weight to 15.5 ppg by 4049m. 
Loss of returns at 4052m. 
Circulate off bottom and reduce mud weight to 15.2 ppg. 
Complete returns - 250 bbls lost. 
Drill to 4056m. 
Stop drilling due to gas cut mud. 
Gas peak at 4055m was 34%. 
Circulate to condition mud. 
Short trip - 10 stands. 
Circulate with 15.2 ppg mud. 
POOH 5 stands at 4056m. 

Drilling Day # 74 (27.11.83) 

Hole not taking mud - RIH 
Circulate bottom-up - T.G. of 9.6%. 
POOH - overpull of upto 150 klbs. 
Test BOP's - good test. 
RIH with Bit # 31 - DIAMAX LX 16 8 l/2" (TFA : 0.75). 
Circulate at casing shoe - 1% T.G. 
RIH. 

Drilling Day # 75 (28.11.83) 

Tag bottom of hole - no fill. 
Drill ahead from 4056m to 410lm. 
Lost circulation at 410lm - lose 425 bbl. 
Circulation returns. 
Pump slug and POOH - hole not taking mud. 
Lower mud weight to 15.0 ppg. 
Pump slug and POOH - hole still not taking mud. 
Circulate and build up slug. 
Pump slug and POOH - hole still not taking mud. 
Circulate whilst mixing up mud. 



Drilling Day # 76 (29.11.83) 

Circulate at 3738m 
Squeeze 11 bbls of 14.9 ppg mud at 470 psi - E.M.W. 15.6 ppg 
POOH to shoe and circulate bottoms up (no gas). 
Observe well. 
Squeeze 10 bbls of 14.9 ppg mud at 600 psi (bled back 10 bbls) 

E.M.W. 15.8 ppg) 
Lay down turbine. 
Pick up Bit # 32 - a SMITH F2 8 l/2" (no jets). 
RIH to 3511m and circulate. 

Drilling Day # 77 (30.11.83) 

Continue circulating at 3511m. 
RIH to T.D. - no fill. 
Drill ahead from 4101m to 4135m. 
10 stand wiper trip - no drag. 
RIH - no fill. 
Drill ahead to 4138m. 

Drilling Day # 78 (l-12.83) 

Drill ahead from 4138m to 4163m. 
10 stand wiper trip - overpull of 35000 lbs. 
RIH - no fill. 
Drill ahead to 4180m. 

Drilling Day # 79 (2.12.83) 

10 stand wiper trip - overpull of 50000 lbs. 
RIH - no fill. 
Drill ahead to 4200m (T.D.). 
Circulate and condition hole prior to logging. 
Wiper trip to 9 5/8" casing shoe and observe well. 
RIH and circulate. 
Drop survey at 4200m - 5 l/4 degrees. 
POOH. 

Drilling Day # 80 (3.12.83) 

Continue POOH. 
Rig up to run Schlumberger. 
Run # 1 DIL/SLS/GR. 
Run # 2 LDT/CNL/GR. 
Re-run # 2. 
Re-run # 2. 



BRIDGEWATER BAY # 1 

GAS AND OVERPRESSURE SUMMARY 

Some overpressure was expected in Bridgewater Bay # 1 in the 
Belfast Formation ( Upper Cretaceous), so the indicators for 
overpressure were all monitored very carefully. These included 
the Des Exponent, the Flow-line Temperature and any gas shows. 
However, it was not until after a period of waiting on weather 
that it was suspected that the well had already penetrated the 
overpressure zone. Whilst out of the hole, the clays in the 
formation had swollen appreciably, and it was difficult to 
re-enter the hole. The mud weight had to,be brought up from 
9.9 ppg to 12.5 ppg to enable reaming to proceed and the 9 5/8" 
casing to be run. Whilst drilling this section of the hole, 
no connection gas recorded nor was there any leftward deflection 
of the Des exponent noted (the Des was erratic at this stage 
and therefore unreliable). It was not until the electric logs 
had been run that the overpressure was confirmed. The Sonic 
logs (DIL) gave the best indication of the presence of 
overpressure. At 2950 m a small leftward deflection in the 
Sonic curve could be noted, a leftward deflection indicates an 
increasing return time and hence an opposite trend to that 
which is expected in the Sonic curve. It was not until 3050m 
that the main leftward deflection occured (lo-20 micro/set). 
The Sonic trend did not really settle down to a constant 
value again until about 3300m. 
Calculations of the overpressure using single cycle log plots 
gave readings, for the formation pressure, of between 12.5 ppg 
and 13.0 ppg. 

Des EXPONENT 

During the drilling of the top formations (mainly calcarenite) 
it was difficult to set a good trend due to the lack of shale 
points and the erratic nature of the Des exponent curve. It 
was not until about 3100m that the curve began to beome 
reliable, unfortunately, as it was later discovered from the 
Sonic logs, the overpressure zone had already been penetrated. 

After 3100m the Des exponent showed a reasonably constant curve, 
which ran almost vertically (the Des exponent is expected to 
gradually increase with depth under normal pressure conditions). 
At the start of the 8 l/2' phase the Des exponent normal trend 
had to be shifted to account for the change in hole size. 
Towards the end of the 8 l/2' phase the Des curve again took 
a leftward deflection and this seems to correlate well with 
the increase in sand content of the formation, particularly 
from 4050m. 

The values of the "Pf" and the "Frac" given by the Des exponent 
are reasonably good after the curve became less erratic, and 
correlation between some sand bands and the Des curve are good, 
particularly in the middle section of the hole. 



I 

FLOW-LINE TEMPERATURE 

The flow-line temperature was fairly erratic due to various 
factors, i.e. wiper trips, bit changed and additions to the 
mud system. A plot of Delta T (Temperature Out - 
Temperature In) gives one only a slight indication of a change 
in trend. However, the plot of the Estimated, Bottom Hole 
Temperature gives a distinct negative change in trend at 
about 2950m (this correlates well with the Sonic log). This 
continues down to about 3400m and could be classified as a 
transition zone to the overpressured formation. At 34OOm a 
positive (as compared to the normal) trend change occurs 
and this is then assumed to be the end of the transition 
zone, 

This temperature plot appears to correlate fairly well with 
the Sonic log and this therefore must be considered as a 
piece of corroborative evidence for the presence of overpressure. 

GAS SUMMARY 

Very little gas was found in the top hole, surface gas 
associated with calcarenite down to 845m was generally less 
than 0.2% methane, with no ethane or heavier gases present. 

Some gas peaks associated with coal bands at 900- 920m and 
again at 950 - 960m were recorded, but these were still only 
traces. 

No gas was then recorded until 2430m which was found to be 
associated with the siltstone and claystone of the Upper 
Belfast Formation (Upper Cretaceous). This gradually rose to a 
maximum value at 2645m (a peak of 2.5% methane with 0.2% ethane 
and traces of propane). From this point the gas levels 
decreased to traces again at 280Om. From 2835m the gas levels 
once more began to rise and reached a maximum at 3010m of 4% 
methane, 0.17% ethane and 0.04% propane - no butane or iso- 
propane was recorded at all. After this peak the gas dropped 
back again to less than 0.2% total gas and remained constant 
at this level until the 9 5/8' casing was run at 3549m 
(casing set at 3519.;:5). No connection gas was recorded up to 
this point even during the latter stages, which were later 
discovered to be overpressured. 

The mud weight was brought up from 12.5 ppg to 15.1 ppg after 
the casing due to the overpressure detected by the electric logs 
and also the adverse hole conditions (later the mud weight was 
brought up to 15.5 ppg). Subsequently, the gas levels 
decreased to almost zero and were never greater than 0.1% total 
gas down to 4052m. At this point circulation was lost and the 
mud weight had to be decreased to 15.0 ppg, or there abouts. 
This lower mud weight allowed the gas readings to increase 
to around 0.2% methane. It also gave rise to substantial 
amounts of connection gas (approximately 3 to 4 times the 
background gas level) and to large volumes of trip gas, which 
often had to be circulated out. The highest level recorded 
was at 4052m where 34% total gas was circulated out (30% of 
which was methane). 



- However, gas levels did not cause any major problems whilst 
drilling this well. 

- OVERBURDEN COEFFICIENTS 

- 
There are two sets of coefficients derived from two separate 
formulae which are used to calculate the Formation Overburden 
Stress Gradient (S) and the Stress Ratio (K) : 

S = a(In depth) 2 + b (In depth) + c 

- 

where the three constants a,b and c are the three 3" coefficients 
usually written as as, bS and cS. 

K= a(In depth) + b 

- 
f- 

- 

- 

- 

where a and b are the K coefficients - aK and bK 

The S coefficients are of the most use and are used in the Des 
exponent plots to calculate the Formation Pressure Gradient 
(pf) which is given by : 

FPG = S - (S - H) (dcs/dcn) 1.2 
den = the "normal" dcs value in unpressured shales. 
H= the normal hydrostatic gradient (ppg). 

The K values are used to calculate the Formation Fracture 
Gradient (Frac) using the following formular : 

FFG = ((19.23* S) - FPG)K + FPG 

The S and K coefficients for Bridgewater Bay # 1 were taken 
from two- different sources. The S values were derived from the 
electric logs of Discovery Bay. From the logs the shale points 
are found and their Sonic velocities are fed into the off-line 
computer. The computer then works out a curve of best fit for 
the points and from this calculates the as, bS and CS values 
(see the Overburden Gradient plot at the end of the section). 

The K values, on the other hand, are taken from the Leak off 
Test data of Voluta # 1. The coefficients are then calculated 
by hand using the following formulae : 

v= (FPG - FPG)/(FFG + s - 2 FPG) 

V= Poisson's ratio 
K = v/ (1-V) 
K = a(Ind depth) + b 

The corresponding values were obtained : 
aS = 0.012373 aK = 0.2031 
bs = -0.078196 bK = -2.8379 
cs = 0.762405 

These were entered into the computer and have been used 
during the drilling of Bridgewater Bay # 1. 
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BRIDGEWATER BAY # 1 

GAS AND OVERPRESSURE SUMMARY 
- 

- 

- 

- 

- 

Some overpressure was expected in Bridgewater Bay # 1 in the Belfast 
Formation (Upper Cretaceous). So the indicators for overpressure were 
all monitored very carefully. These included the Des Exponent, the 
Flow-line Temperature and any gas shows. However, it was not until after 
a period of waiting on weather that it was suspected that the well had 
already penetrated the overpressure zone. Whilst out of the hole, the 
clays in the formation had swollen appreciably, and it was difficult 
to re-enter the hole. The mud weight had to brought up from 9.9 ppg to 
12.5 ppg to enable reaming to proceed and the 9 S/8" casing to be run. 
Whilst drilling this section of the hole, no connection gas recorded nor 
was there any leftward deflection of the Des exponent noted (the Des 
was erratic at this stage and therefore unreliable). It was not until 
the electric logs had been run that the overpressure was confirmed. The 
Sonic logs (DIL) gave the best indication of the presence of overpressure. 
At 2950m a small leftward deflection in the Sonic curve could be noted, 
a leftward deflection indicates an increasing return time and hence an 
opposite trend to that which is expected in the Sonic curve. It was not 
until 3050m that the main leftward deflection occured (lo-20 micro/set). 
The Sonic trend did not really settle down to a constant value again until 
about 3300m. 

Calculations of the overpressure using single cycle log plots gave 
readings, for the formation pressure, of between 12.5 ppg and 13.0 ppg. 

Des EXPONENT 

During the drilling of the top formations (mainly calcarenite) it was 
difficult to set a good trend due to the lack of shale points and the 
erratic nature of the Des exponent curve. It was not until about 3100m 
that the curve began to become reliable, unfortunately, as it was later 
discovered from the Sonic logs, the overpressure zone had already been 
penetrated. 

After 3100m the Des exponent showed a reasonably constant curve, which 
ran almost vertically (the Des exponent is expected to gradually increase 
with depth under normal pressure conditions). At the start of the 8 l/2" 
phase the Des exponent normal trend had to be shifted to account for the 
change in hole size. Towards the end of the 8 l/2" phase the Des curve 
again took a leftward deflection and this seems to correlate well with 
the increase in sand content of the formation, particularly from 4050m. 

The values of the '@Pf" and the "Frac" given by the Des exponent are 
reasonably good after the curve became less erratic, and correlation 
between some sand bands and the Des curve are good, particularly in the 
middle section of the hole. 

FLOW-LINE TEMPERATURE 
- The flow-line temperature was fairly erratic due to various factors, 

i.e. wiper trips, bit changes and additions to the mud system. A plot 
of Delta T (Temperature Out - Temperature In) gives one only a slight 



indication of a change in trend. However, the plot of the Estimated 
Bottom Hole Temperature gives a distinct negative change in trend at 
about 2950m (this correlates well with the Sonic log). This continues 
down to about 3400m and could be classified as a transition zone to 
the overpressured formation. At 34QOm a positive (as compared to the 
normal) trend change occurs and this is then assumed to be the end of 
the transition zone. 

This temperature plot appears to correlate fairly well with the Sonic 
log and this therefore must be considered as a piece of corroborative 
evidence for the presence of overpressure. 

GAS SUMRARY 

Very little gas was found in the top hole, surface gas associated 
with the calcarenite down to 845m was generally less than 0.2% methane, 
with no ethane or heavier gases present. 

Some gas peaks associated with coal bands at 900 - 920m and again at 
950 - 960m were recorded, but these were still only traces. 

No gas was then recorded until 2430m which was found to be associated 
with the siltstone and claystone of the Upper Belfast Formation (Upper 
Cretaceous.). This gradually rose to a maximum value at 2645m (a peak 
of 2.5% methane with 0.2% ethane and traces of propane). From this 
point the gas levels decreased to traces again at 2800m. From 2835m the 
gas levels once more began to rise and reached a maximum at 3010m of 
4% methane, 0.17% ethane and 0.04% propane - no butane or iso-propane 
was recorded at all. After this peak the gas dropped back again to less 
than 0.2% total gas and remained constant at this level until the 9 S/8" 
casing was run at 3549m (casing set at 3519,Sm). No connection gas was 
recorded up to this point even during the latter stages, which were 
later discovered to be overpressured. 

The mud weight was brought up from 9.9 ppg to 15.1 ppg after the 
casing due to the overpressure detected by the electric logs and also 
the adverse hole conditions (later the mud weight was gradually brought 
up to 15.5 ppg). Subsequently, the gas levels decreased to almost zero 
and were never greater than 0.1% total gas down to 4052m. At this point 
circulation was lost aand the mud weight had to be decreased to 15.0 
PEW I or there abouts. This lower mud weight allowed the gas readings 
to increase to around 0.2% methane. It also gave rise to substantial 
amounts of connection gas (approximately 3 to 4 times the background 
gas level) and to large volumes of trip gas, which often had to be 
circulated out. The highest level recorded was at 4052m where 34% total 
gas was circulated out (30% of which was methane). 

However, gas levels did not cause any major problems whilst drilling 
this well. 

OVERBURDEN COEFFICIENTS 

There are two sets of coefficients derived from two separate formulae 
which are used to calculate the Formation Overburden Stress Gradient (S) 
and the Stress Ratio (K) : 

s = a(ln depth)-2 + b(ln depth) + c 



. 

where the three constants a, b and c are the three "S" coefficients 
usually written as as, bS and cS. 

K= a(ln depth) + b 

where a and b are the K coefficients - aK and bK. 

The S coefficients are of the most use and are used in the Des 
exponent plots to calculate the Formation Pressure Gradient (Pf) which 
is given by : - 

FPG = S - (S - H)(dcs/dcn)"l.2 

- den = the "normal" dcs value in unpressured shales. 
H = the normal hydrostatic gradient (ppg). 

The K values are used to calculate the Formation Fracture Gradient 
(Frac) using the following formula: 

FFG = ((19.23 * S) - FPG)K + FPG 

The S and K coefficients for Bridgewater Bay # 1 were taken from two 
different sources. 
Discovery Bay. 

The S values were derived from the electric logs of 
From the logs the shale points are found and their Sonic 

velocities are fed into the off-line computer. The computer then works 
out a curve of best fit for the points and from this calculates the 

- bS and CS values (see the Overburden Gradient plot at the end of the 
as, 

section). 
The K values, on the other hand, are taken from the Leak Off Test 

data of Voluta # 1. The coefficients are then calculated by hand using 
the following formulae : 

V= (FFG - FPG)/(FFG + S - 2 FPG) 

v = Poisson's ratio. 

K = V/(1-V) 

K = a(ln depth) + b 

- The corresponding values were obtained : 

- 
aS = 0.012373 
bs = -0.078196 
cs = 0.762405 

= 0.2031 
:"K = -2.8379 

These were entered into the computer and have been used during the 
drilling of Bridgewater Bay # 1 

- 
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                                     PE600356

                     This is an enclosure indicator page.
                     The enclosure PE600356 is enclosed within the
                       container PE902250 at this location in this
                       document.

                     The enclosure PE600356 has the following characteristics:
                         ITEM_BARCODE = PE600356
                    CONTAINER_BARCODE = PE902250
                                 NAME = D-EXPONENT PLOT DEPTH 440 TO 1000
                                BASIN = OTWAY
                               PERMIT = VIC/P14
                                 TYPE = WELL
                              SUBTYPE = WELL_LOG
                          DESCRIPTION = D-EXPONENT PLOT DEPTH 440 TO 1000
                              REMARKS =
                         DATE_CREATED = *
                        DATE_RECEIVED = *
                                 W_NO = W831
                            WELL_NAME = BRIDGEWATER BAY-1
                           CONTRACTOR = Geoservices
                         CLIENT_OP_CO = PHILLIPS AUSTRALIAN OIL COMPANY

                    (Inserted by DNRE - Vic Govt Mines Dept)



                                     PE600357

                     This is an enclosure indicator page.
                     The enclosure PE600357 is enclosed within the
                       container PE902250 at this location in this
                       document.

                     The enclosure PE600357 has the following characteristics:
                         ITEM_BARCODE = PE600357
                    CONTAINER_BARCODE = PE902250
                                 NAME = D-EXPONENT PLOT DEPTH 1040 TO 1600
                                BASIN = OTWAY
                               PERMIT = VIC/P14
                                 TYPE = WELL
                              SUBTYPE = WELL_LOG
                          DESCRIPTION = D-EXPONENT PLOT DEPTH 1040 TO 1600
                              REMARKS =
                         DATE_CREATED = *
                        DATE_RECEIVED = *
                                 W_NO = W831
                            WELL_NAME = BRIDGEWATER BAY-1
                           CONTRACTOR = Geoservices
                         CLIENT_OP_CO = PHILLIPS AUSTRALIAN OIL COMPANY

                    (Inserted by DNRE - Vic Govt Mines Dept)



                                     PE600358

                     This is an enclosure indicator page.
                     The enclosure PE600358 is enclosed within the
                       container PE902250 at this location in this
                       document.

                     The enclosure PE600358 has the following characteristics:
                         ITEM_BARCODE = PE600358
                    CONTAINER_BARCODE = PE902250
                                 NAME = D-EXPONENT PLOT DEPTH 1640 TO 2200
                                BASIN = OTWAY
                               PERMIT = VIC/P14
                                 TYPE = WELL
                              SUBTYPE = WELL_LOG
                          DESCRIPTION = D-EXPONENT PLOT DEPTH 1640 TO 2200
                              REMARKS =
                         DATE_CREATED = *
                        DATE_RECEIVED = *
                                 W_NO = W831
                            WELL_NAME = BRIDGEWATER BAY-1
                           CONTRACTOR = Geoservices
                         CLIENT_OP_CO = PHILLIPS AUSTRALIAN OIL COMPANY

                    (Inserted by DNRE - Vic Govt Mines Dept)



                                     PE600360

                     This is an enclosure indicator page.
                     The enclosure PE600360 is enclosed within the
                       container PE902250 at this location in this
                       document.

                     The enclosure PE600360 has the following characteristics:
                         ITEM_BARCODE = PE600360
                    CONTAINER_BARCODE = PE902250
                                 NAME = D-EXPONENT PLOT DEPTH 2840 TO 3400
                                BASIN = OTWAY
                               PERMIT = VIC/P14
                                 TYPE = WELL
                              SUBTYPE = WELL_LOG
                          DESCRIPTION = D-EXPONENT PLOT DEPTH 2840 TO 3400
                              REMARKS =
                         DATE_CREATED = *
                        DATE_RECEIVED = *
                                 W_NO = W831
                            WELL_NAME = BRIDGEWATER BAY-1
                           CONTRACTOR = Geoservices
                         CLIENT_OP_CO = PHILLIPS AUSTRALIAN OIL COMPANY

                    (Inserted by DNRE - Vic Govt Mines Dept)



                                     PE600359

                     This is an enclosure indicator page.
                     The enclosure PE600359 is enclosed within the
                       container PE902250 at this location in this
                       document.

                     The enclosure PE600359 has the following characteristics:
                         ITEM_BARCODE = PE600359
                    CONTAINER_BARCODE = PE902250
                                 NAME = D-EXPONENT PLOT DEPTH 2240 TO 2800
                                BASIN = OTWAY
                               PERMIT = VIC/P14
                                 TYPE = WELL
                              SUBTYPE = WELL_LOG
                          DESCRIPTION = D-EXPONENT PLOT DEPTH 2240 TO 2800
                              REMARKS =
                         DATE_CREATED = *
                        DATE_RECEIVED = *
                                 W_NO = W831
                            WELL_NAME = BRIDGEWATER BAY-1
                           CONTRACTOR = Geoservices
                         CLIENT_OP_CO = PHILLIPS AUSTRALIAN OIL COMPANY

                    (Inserted by DNRE - Vic Govt Mines Dept)



                                     PE600361

                     This is an enclosure indicator page.
                     The enclosure PE600361 is enclosed within the
                       container PE902250 at this location in this
                       document.

                     The enclosure PE600361 has the following characteristics:
                         ITEM_BARCODE = PE600361
                    CONTAINER_BARCODE = PE902250
                                 NAME = D-EXPONENT PLOT DEPTH 4040 TO 4600
                                BASIN = OTWAY
                               PERMIT = VIC/P14
                                 TYPE = WELL
                              SUBTYPE = WELL_LOG
                          DESCRIPTION = D-EXPONENT PLOT DEPTH 4040 TO 4600
                              REMARKS =
                         DATE_CREATED = *
                        DATE_RECEIVED = *
                                 W_NO = W831
                            WELL_NAME = BRIDGEWATER BAY-1
                           CONTRACTOR = Geoservices
                         CLIENT_OP_CO = PHILLIPS AUSTRALIAN OIL COMPANY

                    (Inserted by DNRE - Vic Govt Mines Dept)



                                     PE600362

                     This is an enclosure indicator page.
                     The enclosure PE600362 is enclosed within the
                       container PE902250 at this location in this
                       document.

                     The enclosure PE600362 has the following characteristics:
                         ITEM_BARCODE = PE600362
                    CONTAINER_BARCODE = PE902250
                                 NAME = D-EXPONENT PLOT DEPTH 3440 TO 4000
                                BASIN = OTWAY
                               PERMIT = VIC/P14
                                 TYPE = WELL
                              SUBTYPE = WELL_LOG
                          DESCRIPTION = D-EXPONENT PLOT DEPTH 3440 TO 4000
                              REMARKS =
                         DATE_CREATED = *
                        DATE_RECEIVED = *
                                 W_NO = W831
                            WELL_NAME = BRIDGEWATER BAY-1
                           CONTRACTOR = Geoservices
                         CLIENT_OP_CO = PHILLIPS AUSTRALIAN OIL COMPANY

                    (Inserted by DNRE - Vic Govt Mines Dept)



                                     PE600363

                     This is an enclosure indicator page.
                     The enclosure PE600363 is enclosed within the
                       container PE902250 at this location in this
                       document.

                     The enclosure PE600363 has the following characteristics:
                         ITEM_BARCODE = PE600363
                    CONTAINER_BARCODE = PE902250
                                 NAME = TEMPERATURE PLOT
                                BASIN = OTWAY
                               PERMIT = VIC/P14
                                 TYPE = WELL
                              SUBTYPE = WELL_LOG
                          DESCRIPTION = TEMPERATURE PLOT
                              REMARKS =
                         DATE_CREATED = *
                        DATE_RECEIVED = *
                                 W_NO = W831
                            WELL_NAME = BRIDGEWATER BAY-1
                           CONTRACTOR = Geoservices
                         CLIENT_OP_CO = PHILLIPS AUSTRALIAN OIL COMPANY

                    (Inserted by DNRE - Vic Govt Mines Dept)
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                                     PE900690

                     This is an enclosure indicator page.
                     The enclosure PE900690 is enclosed within the
                       container PE902250 at this location in this
                       document.

                     The enclosure PE900690 has the following characteristics:
                         ITEM_BARCODE = PE900690
                    CONTAINER_BARCODE = PE902250
                                 NAME = LITHOLOGY REPORT DEPTH 440 TO 1000
                                BASIN = OTWAY
                               PERMIT = VIC/P14
                                 TYPE = WELL
                              SUBTYPE = DIAGRAM
                          DESCRIPTION = LITHOLOGY REPORT DEPTH 440 TO 1000
                              REMARKS =
                         DATE_CREATED = *
                        DATE_RECEIVED = *
                                 W_NO = W831
                            WELL_NAME = BRIDGEWATER BAY-1
                           CONTRACTOR = Geoservices
                         CLIENT_OP_CO = PHILLIPS AUSTRALIAN OIL COMPANY

                    (Inserted by DNRE - Vic Govt Mines Dept)



                                     PE900691

                     This is an enclosure indicator page.
                     The enclosure PE900691 is enclosed within the
                       container PE902250 at this location in this
                       document.

                     The enclosure PE900691 has the following characteristics:
                         ITEM_BARCODE = PE900691
                    CONTAINER_BARCODE = PE902250
                                 NAME = LITHOLOGY REPORT DEPTH 1040 TO 1600
                                BASIN = OTWAY
                               PERMIT = VIC/P14
                                 TYPE = WELL
                              SUBTYPE = DIAGRAM
                          DESCRIPTION = LITHOLOGY REPORT DEPTH 1040 TO 1600
                              REMARKS =
                         DATE_CREATED = *
                        DATE_RECEIVED = *
                                 W_NO = W831
                            WELL_NAME = BRIDGEWATER BAY-1
                           CONTRACTOR = Geoservices
                         CLIENT_OP_CO = PHILLIPS AUSTRALIAN OIL COMPANY

                    (Inserted by DNRE - Vic Govt Mines Dept)



                                     PE900692

                     This is an enclosure indicator page.
                     The enclosure PE900692 is enclosed within the
                       container PE902250 at this location in this
                       document.

                     The enclosure PE900692 has the following characteristics:
                         ITEM_BARCODE = PE900692
                    CONTAINER_BARCODE = PE902250
                                 NAME = LITHOLOGY REPORT DEPTH 1640 TO 2200
                                BASIN = OTWAY
                               PERMIT = VIC/P14
                                 TYPE = WELL
                              SUBTYPE = DIAGRAM
                          DESCRIPTION = LITHOLOGY REPORT DEPTH 1640 TO 2200
                              REMARKS =
                         DATE_CREATED = *
                        DATE_RECEIVED = *
                                 W_NO = W831
                            WELL_NAME = BRIDGEWATER BAY-1
                           CONTRACTOR = Geoservices
                         CLIENT_OP_CO = PHILLIPS AUSTRALIAN OIL COMPANY

                    (Inserted by DNRE - Vic Govt Mines Dept)



                                     PE900693

                     This is an enclosure indicator page.
                     The enclosure PE900693 is enclosed within the
                       container PE902250 at this location in this
                       document.

                     The enclosure PE900693 has the following characteristics:
                         ITEM_BARCODE = PE900693
                    CONTAINER_BARCODE = PE902250
                                 NAME = LITHOLOGY REPORT DEPTH 2240 TO 2800
                                BASIN = OTWAY
                               PERMIT = VIC/P14
                                 TYPE = WELL
                              SUBTYPE = DIAGRAM
                          DESCRIPTION = LITHOLOGY REPORT DEPTH 2240 TO 2800
                              REMARKS =
                         DATE_CREATED = *
                        DATE_RECEIVED = *
                                 W_NO = W831
                            WELL_NAME = BRIDGEWATER BAY-1
                           CONTRACTOR = Geoservices
                         CLIENT_OP_CO = PHILLIPS AUSTRALIAN OIL COMPANY

                    (Inserted by DNRE - Vic Govt Mines Dept)



                                     PE900694

                     This is an enclosure indicator page.
                     The enclosure PE900694 is enclosed within the
                       container PE902250 at this location in this
                       document.

                     The enclosure PE900694 has the following characteristics:
                         ITEM_BARCODE = PE900694
                    CONTAINER_BARCODE = PE902250
                                 NAME = LITHOLOGY REPORT DEPTH 2840 TO 3400
                                BASIN = OTWAY
                               PERMIT = VIC/P14
                                 TYPE = WELL
                              SUBTYPE = DIAGRAM
                          DESCRIPTION = LITHOLOGY REPORT DEPTH 2840 TO 3400
                              REMARKS =
                         DATE_CREATED = *
                        DATE_RECEIVED = *
                                 W_NO = W831
                            WELL_NAME = BRIDGEWATER BAY-1
                           CONTRACTOR = Geoservices
                         CLIENT_OP_CO = PHILLIPS AUSTRALIAN OIL COMPANY

                    (Inserted by DNRE - Vic Govt Mines Dept)



                                     PE900695

                     This is an enclosure indicator page.
                     The enclosure PE900695 is enclosed within the
                       container PE902250 at this location in this
                       document.

                     The enclosure PE900695 has the following characteristics:
                         ITEM_BARCODE = PE900695
                    CONTAINER_BARCODE = PE902250
                                 NAME = LITHOLOGY REPORT DEPTH 3440 TO 4000
                                BASIN = OTWAY
                               PERMIT = VIC/P14
                                 TYPE = WELL
                              SUBTYPE = DIAGRAM
                          DESCRIPTION = LITHOLOGY REPORT DEPTH 3440 TO 4000
                              REMARKS =
                         DATE_CREATED = *
                        DATE_RECEIVED = *
                                 W_NO = W831
                            WELL_NAME = BRIDGEWATER BAY-1
                           CONTRACTOR = Geoservices
                         CLIENT_OP_CO = PHILLIPS AUSTRALIAN OIL COMPANY

                    (Inserted by DNRE - Vic Govt Mines Dept)



                                     PE900696

                     This is an enclosure indicator page.
                     The enclosure PE900696 is enclosed within the
                       container PE902250 at this location in this
                       document.

                     The enclosure PE900696 has the following characteristics:
                         ITEM_BARCODE = PE900696
                    CONTAINER_BARCODE = PE902250
                                 NAME = LITHOLOGY REPORT DEPTH 4040 TO 4600
                                BASIN = OTWAY
                               PERMIT = VIC/P14
                                 TYPE = WELL
                              SUBTYPE = DIAGRAM
                          DESCRIPTION = LITHOLOGY REPORT DEPTH 4040 TO 4600
                              REMARKS =
                         DATE_CREATED = *
                        DATE_RECEIVED = *
                                 W_NO = W831
                            WELL_NAME = BRIDGEWATER BAY-1
                           CONTRACTOR = Geoservices
                         CLIENT_OP_CO = PHILLIPS AUSTRALIAN OIL COMPANY

                    (Inserted by DNRE - Vic Govt Mines Dept)
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. SEISMOGRAPH SERVICE LIMITED Stu-ct Ill01 p-l 
, W ELL GEOPHONE SURVEY FIELD REPORT 

AIR GUN 
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OUIPMENT NO. SAMPLE INTERVAL AL, MULTIPLEX TIME -  

CASSETTES -NOT REWOUND 

-==I= 

!26-0128( 9 
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. - SEISMOGRAPH SERVICE LIMITED Sk-et [T]d 12] 
,e WELL GEOPHONE SURVEY FIELD REPORT 

AIR GUN 

.VELL NAME COUNTRY JOB NO. 

CLIENT WELL LOCATION DATE OF SURVEY 

JELL GfOPHONE REF. LEVEL 

TYPE GEOPHONE 

YPE INSTRUMENT 

GUN CHAMBER SIZE 

OUIPMENT NO. 

-.--- ~_-- _- ---- 

ELt;VAlION OF REF. LEVLL -- c;UN OFFSFT DISTANCE 

ELEVATION OF SEA BED GUN DEPlIi 

ELEVATION OF GROUND GUN HYDROPHONE DEPTH 

DEPTH CASING & SIZE GUN DIRECTION , 

SAMPLE INTERVAL MULTIPLEX TIME 

CASSETTES REWOUND/NOT REWOUND NO. OF CASSETTES 

L ape Crwnter Record 
No. 

312-0316 22 -- 
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/,0+326-03301 25 0326-033C, 25 .- 

401-0409 26 401-0409 26 
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PE600352

This is an enclosure indicator page.
The enclosure PE600352 is enclosed within the

container PE902250 at this location in this document.

The enclosure PE600352 has the following characteristics:
ITEM_BARCODE = PE600352
CONTA INER_BARCODE = PE902250
NAME = BRIDGEWATER BAY 1 DISPLAY OF WELL

VELOCITY RECORDS ADDENDUM 3

BASIN = OTWAY
PERMIT = VIC/P14
TYPE = WELL
SUBTYPE = VELOCITY_CHART
DESCRIPTION = BRIDGEWATER BAY 1 DISPLAY OF WELL

VELOCITY RECORDS ADDENDUM 3

DATE_CREATED =
DATE_RECEIVED = 7/06/1984
W_NO = W831
WELL_NAME = BRIDGEWATER BAY 1
CONTRATOR = Seismograph Service Ltd
CLIENT_OP_CO = PHILLIPS AUSTRALIAN OIL COMPANY



PE900697

This is an enclosure indicator page.
The enclosure PE900697 is enclosed within the

container PE902250 at this location in this document.

The enclosure PE600352 has the following characteristics:
ITEM_BARCODE = PE900697
CONTA INER_BARCODE = PE902250
NAME = Bridgewater Bay 1 Borehole Geophysical Data

Printout

BASIN = OTWAY
PERMIT = VIC/P14
TYPE = WELL
SUBTYPE = VELOCITY_CHART
DESCRIPTION = Bridgewater Bay 1 Borehole Geophysical Data

Printout

DATE_CREATED =
DATE_RECEIVED =
W_NO = W831
WELL_NAME = BRIDGEWATER BAY 1
CONTRATOR = Seismograph Service Ltd
CLIENT_OP_CO = PHILLIPS AUSTRALIAN OIL COMPANY
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SYNTHETIC SEISMOGRAM REPORT 

BRIDGEWATER BAY NO. 1 

Phillips Petroleum Company Far East (Singapore.) - 
Seismic Stratigraphy Section 



- 

Well 

Logs 
- 

: Phillips Bridgewater Bay No. 1 is located S 38" 32' 26" 
and E 141" 21' 42" or approximately SP 857 Line OP 80-43 

in the Otway Basin, Victoria, Australia. The well was 
plugged and abandoned Dec. 12; 1983 with a TD of 4200 M 

(RKB). 

: Sonic and density logs were edited to remove cycle skips 

and noise. The sonic log was interpolated from the start 

of the log at 493 M (RKB) to the sea floor at 132.5 M 

(RKB). A break in the log was input at the sea floor in 

order to generate a sea floor reflection. Both the sonic 
and density logs were converted from RKB (23.5 M) to MSL 

prior to generating synthetic seismograms. Over the 
intervals 0 to 1600 M, 3050 to 3875 M, and 4150 to 4179 M 

(MSL) the density log either was not recorded or was of 

poor quality. Gardner's equation was utilized to estimate 

the density response within these intervals. 

Check Shots: Check shots were reviewed and edited. Table 1 is a 
listing of all available check shots for the well. Figure 

1 is a plot of the difference between the time-depth curve 

derived from integrating the sonic log without checkshots 

and the time-depth curve derived from the check shot 

corrected sonic log. The check shots at 1182, 1377, and 

1532 M gave an anomalous "off-trend" correction to the 

sonic log, and a preliminary synthetic seismogram, which 



check shots were selected for the final correction and are 

listed in Table 2. In addition, a pseudo check shot was 

applied at the sea floor (109 M, MSL). The difference 

plot for these check shots is shown in Figure 2. Figure 3 

shows the derivative of the curve in Figure 2; this 

derivative is the actual correction rate applied to the 

sonic log. Tables 3 and 4 are listings of the final, 

check shot corrected, time-depth function. 

. - 

- Wavelets 

- 

Two Ricker wavelets and two extracted wavelets were 

utilized for constructing synthetic seismograms 

(Enclosures l-4). The 20 and 25 Hz zero phase Ricker 

wavelets (Figs. 4-7) provide good matches to the 1981 GSI 
processing. The extracted wavelets (Figs. 8-11) were 

obtained through autocorrelation analysis of the Phillips 

Singapore 1984 reprocessed version of Line OP 80-43. The 

analysis window was 1.5 - 2.5 set and included all traces 

in the interval SP 570 - SP 1213. 

Other Displays : 

Enclosure 5 is an interpretation montage showing the 

correlation between the Bridgewater Bay synthetic 

seismogram and the Phillips Singapore reprocessed version 

of Line OP 80-43. Enclosure 6 is a condensed log display 

showing the synthetic seismogram, resistivity log, and 

gamma ray log. 



TABLE 1 : LIST OF ALL AVAILABLE CHECK SHOTS . 

Depth in Meters Two Way Time (MS) 
(MSL) (MSL) 

477 490 
877 781 
987 869 

1182 1012 
1377 1146 
1532 1254 
1677 1366 
1827 1476 
2027 1610 
2167 1696 
2352 1808 
2477 1878 
2607 1950 
2695 1998 
2902 2106 
3127 2234 
3327 2358 
3477 2450 
3677 2568 
3877 2680 
3994 2746 
4081 2796 
4157 2832 



CHECKSHOT CORRECTION (ALL CHECKSHOTS) 
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TABLE 2 : CHECK SHOTS APPLIED FOR SYNTHETIC SEISMOGRAM 

Depth in Meters Two Way Time (MS) 

(MSL) (MSL) 

109 143 

477 490 

987 869 

2027 1610 

2902 2106 

3327 2358 

4157 2832 



CHECKSHOT CORRECTION (FINAL> FIGURE 2 
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CORRECTION RATE (FINAL) 
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TABLE 3 : DEPTH - TIME LISTING 

DATE - 16-FEB-84 TIME - 08 

BR IIDGEWATER BAY 
Referenced to MSL 

READINO - 0. 00 

I: 13: 29 

UELL 

DEPTH LAST READINQ - 4175.00 

25 30 35 

WOE 1 

LOO DESCRIPTION: DEPTH-TIME w/CHECK SHOTS 

-i FIRST DEPTH INCREMENT - 3.00 METERS DEPTl 
Time Values in Two-Way Time 

DEPTH READINO VALUES 5 10 15 20 

12406 
E2f 
89162 

Iw’: 
78516 
61658 
18509 
56256 
77954 
45972 
%ET 

‘1EZ 

?%5$ 
22534 
14319 
76111 
GE 

3z:x 
25049 

%E 

zss 
69263 

%3 
fXi 

ze7’: 
91309 
28784 
58826 
3:1:: 
53027 

tEE 
> 56677 

19.68673 
05.30576 

149.39584 
200.97510 
$33.93;;g 
346: 42728 
392.12909 
436. 57520 
479.83743 
519. 59235 
557.13434 
594.77954 
632.40002 
pg. y292; 

740: 22015 
771.53790 
t33g. y?;g 

893: 12598 
934.69120 
974. 79248 

1014.33612 
1051.00952 
1087.95813 
1123.83801 
1159.01868 
1193.93494 
1229.01880 
1263. 17627 
1297.60938 
1333.44629 
1367.82178 
1400.85669 
1435.51013 
1471.61401 
1505.2578 1 
1538. 52246 
1571.88904 
1602.78662 
1633.61682 
1664.63818 
1694.66626 
1724. 13525 
1754.46467 

at mz 
154: 62959 
206.0’4242 
255.85136 
304. 15839 
z;;. 0%;; 

440: 95364 
484. 10104 
523.36768 
560.83221 
598. 59668 
636. 12079 
673.2567 1 
709.26111 
743.07416 
774.48334 
817.18280 
856.85986 
897.31854 
938.98865 
978.68744 

1018. 19659 
1054.80469 
1091.49902 
1127.47937 
1162.35510 
1197. 57080 
1232.65173 
1265.89392 
1301.29822 
1336.94751 
1371.29297 
1404.23230 
1438.98254 
1475.00098 
1308. 54431 
1541.76538 
1575.04028 
1605.72766 
1636.72131 
1667. 50549 
1697.44580 
1727. 10498 
1757.89310 1760. 89441 

40 45 
6. 

l;? 
190: 
241. 

EZf’ 
1464: 

768. 

!iEi- . 

:z 
564: 
602. 
639. 

w 
943: 
982. 

39.37239 
104.99148 
165.04568 
216. 12910 
265.62979 
313.64795 
360.27417 
405.59140 
449.67520 
492.35324 
530.8875 1 
568.20894 
606.21387 
643.63147 
680.49890 
716.36566 
749.24658 
781. 18970 
826. 15533 
863.42877 
905. 61438 
947.24579 
986.82037 

1025. 59180 
1062. 16150 
1098. 85645 
1134. 59600 
1169.31567 
1204.69409 
X239.67957 
1272. 97876 
1308.68091 
1343.66321 
1377. 58154 
1411.51111 
1446.20850 
1481.67212 
15 14.99707 
1548. 59558 
158 1.25000 
1611.77991 
1642.85645 
1673.61499 
1703.38391 
1733.24182 

45. 93430 

1555. 
‘r m 
1649: 
EE- 
1739: 

4962 1 
11530 
3942 1 
15248 

WE 

x:: 
%;$ 

;:iE 
68256 
18219 
87958 
x:; 
47351 
27Q08 
57770 
86707 
36536 
77905 
23608 
$3:; 
40662 
20776 
EZii 
91016 

ZM 
32935 
65723 

9%: 
78704 
46069 
60596 
E94 
39026 
EE3 

1z. 
180: 
231. 

%* 
579: 
2::. 
691: 
726. 

1742. 

-. 
1% 
185: 
236. 
285. 
332. 

ssi- 
571: 
609. 

830. 

w 
951: 
990. 

:iE 
1102: 

%28* 
1208: 
1242. 
1276. 

w 
1381: 
1415. 
1449. 
1485. 
f3 
1584: 

.- .-- 
55339 
z:a33 
49677 ap;i 

11655 
32028 
WE! 
54291 
40845 
KE 
85248 
Ex! 
62701 

1%~ 
11664 
72943 
01288 
44507 
21484 
s;% . 

EEi 
5089 1 
98938 
32861 
ix: 
55225 
3%: 
16431 
2833s4 
s:7:‘: 

3E8 

378. 
423. 

3% . 
$3 
621: 
658. 

ZP- 
762: 

1528. 
1561. 
Zd- 
1655: 

EE: 

20807 

5:x 
64832 
43750 

2250.00 1745.26465 1748.42822 1791, 1763.83972 1766. 65430 1769. 82581 



TABLE 3 : DEPTH - TIME LISTING 

DATE - 16-FEB-84 TIME - 08: 13: 29 

BRIDGEWATER BAY WELL 
LOO DESCRIPTION: DEPTH-TIME w/CHECK 8HOT8 Referenced to MSL 

DEPTH INCREMENT - 5.00 METERS 

Time V 'alues in Two-Way Time 
DEPTH READING VALUE8 5 

%* ii: 
2soo: 00 
2830. 00 

%~~ :: 
3000: 00 

%oo- :: 
3130: 00 
3200.00 
3230. 00 

DEPTH FIRST READING - 

10 15 
1781.72703 1784.64636 
1810. 63362 

1707.43707 
1813.69153 

1839. 37397 
1816.78833 

1042.25193 1844.92371 
1867.04211 1869.70674 
1893. 30322 

1072, 5476I 
1898.14917 

1923.42419 
1901.06091 

1926.24695 
1930.23618 

1928.97620 
1953.11016 

1978.57410 
1956.01501 

1981.34619 
2003.72266 

1984. 14111 
2008.36292 2011.01489 

2032. 32344 2034.95752 
2038.53394 

2037. 57495 
206 1. 15332 2063.76970 

2084.48096 
2110.2bb36 

2087.03906 2089.62842 
2112.94482 

2137.70605 
2113.65045 

2140. 45068 
2163.36279 

2143.21558 
2160. 08936 2170.87427 

2193.83643 2196.BBllO 2199.92676 
2224.76440 2227.83887 2230. 829 10 
2234.71 I43 2257.62354 2260. 5337 1 
2284.88208 2287.97632 229 1.08032 
2313.90186 2319.01392 2322.04956 
2347.29834 2350.41333 2353.60913 
2378. 18408 2381.29834 2384.35278 
2408.90112 2411.85423 2414. 00664 
2440.09009 2443.14038 2446. 15000 
2470.30859 2473.35490 2476.37036 
2499.79517 2502.62183 2505. 45190 
2520.34253 2531.23730 2334. 12817 
2357. 10425 2560. 02073 2362.06377 
2386. 03103 2388. 91260 2591.76007 
2613.85840 2616. 54932 2& 19. 37402 
2642. 18384 2644.97949 2647.79614 
2670.733 15 2673. 52 124 2676.44043 
2699.23309 2702.29102 2705.23389 
2727.03934 2730.66046 2733. 32197 
2753.24927 2757. 94670 2760.70654 
2783. 35840 2786. I5698 2709. 01245 
2809. 22095 2011.62891 2013.91772 
2833. 48267 2033.86157 2838. 15479 

0. 00 

20 

DEPTH LAST R !EADINQ - 4175.00 

25 

2539. 

%? 
2b25: 

13672 
2434 1 

z3: 
2797. 
2820. 

40 
1798.82349 IBOI. 62891 
1828.38660 1031.20134 
1035. 99253 1838.77734 
1883. 54016 1886.45142 
1912. 09082 1914.92773 
1939.92366 1942.47009 
1967. 57068 1970.36060 
1995. 15344 1997.87913 
202 1.69226 2024.36890 
2048.08394 2050.69049 
2074. 19995 2076.79004 
2099.96069 2102.40bB2 
2126.76221 2129.49603 
2154.28882 2 157.07373 
2182. 10767 2184.98482 
2212.24512 2213.33789 
2242.74683 2245.76636 
2272.61719 2275.40262 
2303.80347 2306.83325 
2334.81616 2337.97246 
2365.88403 2368.90239 
2396.74829 2399.70557 
2427.81274 2430.90503 
2458. 06177 2461.08960 
2488. 2038 1 2491. 13037 
2316.87524 2519.74438 
2543. &7529 2540.46302 
2374.48145 2577.38696 
2602.93459 2405.71216 
2630.82324 2633.75391 
2659. 18677 2662.09440 
2687.93335 2690.76880 
2716. 53198 27 19.34865 
2744.70687 2747.44434 
277 I. 90649 2774.75000 
2799.44287 2801.93311 
2823.37 109 2825.08306 

PAQE 2 

45 
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TABLE 4 : TIME -  DEPTH LISTING 

DATE -  16-FEB-84 TIME -  08: 13: 33 < PAQE 1 

LOO DE8CRIPTION: TIME-DEPTH w/CHECK SHOTS 

TIME INCREMENT = 4. D O  MS T W O - W A Y  TIME FIRST READING - 2. 00 TIME LAST READINQ - 2842.00 

TIME READINO VALUES +4 t8 t12 +16 +20 +24 t28 t32 +36 
a. 00 

42.00 
82.00 

122.00 
162.00 
202. 00 
%E* ii: 
322: 00 
362.00 
fE- 00: 
482: 00 
322. 00 
562. 00 

fE %  
962: 00 

1002.00 
1042.00 

!E %  
1162: 00 
1202.00 
1242.00 

t%z* :oo 
1362: 00 

GE 800 
1482: 00 
1322.00 
1562.00 
ES- ZE 
16B2: 00 
1722.00 
1762.00 

1. 32083 4.37187 
32.00302 35.0309!. 
62. 48196 63. 32985 
92. 96089 96.0087E) 

127.07007 130. 92032 
166.01088 169. 93894 
203.93980 209.98782 
246. 87904 251.02942 
288.83120 293. 10617 
331. 87946 336.24121 
373.98691 380.45807 
421. 19781 425.78043 
467. 53528 472.23203 
318. 19617 523. 50079 
57 1. 57660 576. 96722 
624.47040 629.71232 
677.82782 683.14148 
732. 06 140 737. 47382 
788. 38123 794.21729 
849.87805 836.44348 -  
902. 94464 907. 50409 
947. 67096 933.70349 

1002.09473 1006.73566 
1049. 97729 1054.82007 
1098. 43223 1103. 37642 
1149.17590 1154.22266 
1203.39636 1208.48608 
1257. 12170 1262.35681 
1312.29321 1318.02588 
1369. 49048 1375.29639 
1426. 28882 1431.83167 
1483. 33420 1489.34741 
1542.8424 1 1348. 29260 
1398. 16333 1603.93176 
1656.24597 1662.46387 
1716.69897 1722.43457 
1774.22192 1779.73645 
1830.48853 1834.38782 
1890.31079 1896.41199 
1930.01160 1956.06384 
2013.72620 2020. 56628 
2078.64478 2085.01683 
2144. 17188 2150. 57397 
22 11. 52588 2218. 11841 
2276.87085 2283.83862 

7. 61978 
38.09881 

Em E3 
134: 78024 
173.91689 
214.04601 
255. 19016 
297.37167 
340.61383 
384.94019 
430.37433 
427. ww;p 

582: 31116 
633.03463 
688.43 182 
742. 90753 
800.21037 
862.83992 
911.98071 
939.81934 

1011.41693 
1059.50879 
1108.71594 
1159.32019 
1213.68738 
1268.01465 
1323. 32319 
1380.98328 
1437.64941 
1495.98035 
1554. 19983 
1610.28052 
1668. 11389 
1727.93750 
1785.29590 
1842.34436 
1902.42346 
1962. 15100 
2026.998 17 
2W l. 35547 
2157. 19043 
2224.67651 
2290.27808 

10.66769 

47:’ x i 
102: 10468 
138.64981 
177.88480 
y&. pi 

301: 64777 
344.99731 
389.43335 
434.9796 1 
482. 10297 
534. 10175 
587.68146 
640. 42499 
693. 74 127 
748.43945 
803.64679 
869. 10950 
916.42401 
964.873 17 

1016.04254 
1064. 17004 
1113.99121 
1164. 56201 
1218.91337 
1273.36206 
1329. 12915 
1386.77905 
1443. 53491 
150 1.82532 
1559.95715 
1615.77332 
1674.01184 
1733.41455 
1790.80981 
1848. 12415 
1908.21130 
1968.24695 
2033.61833 
2097. 73096 
2163.89793 
2231.24756 
2296.79346 

13. 71560 

645. 
699. 
754. 
811. 
875. 
920. 
972. 

1020. 

1449. 

%!~~ 
1621: 

1975. 
2040. 

%4- 
2238: 
2303. 

19460 

E:: 
52916 

P%Z 
54263 
93431 
z:s: 

%I) 
38995 
03560 
E;: 
11194 
35890 

Ef:: 
73792 
81213 
85034 
15466 
IXPP 
81592 
ESS 
14783 
55981 
w 

69~:;~ 
21899 

!w 

PES 
17944 

%2! 
62354 

:t* 
77: ::z * 

195: 
226. 

Ki 
353: 

651. 
704. 
759. 

ii%:* 
923: 
978. 

1025. 

76351 

%Et; 

E:3 
85048 
28169 

ET% 
79688 
45306 
22415 
E G G  
39862 

Es4i: 
76898 
14069 
z:% 
12988 
67004 
%%!t 
98450 
78328 
39404 
!?%I:: 
85522 

E?3 
50012 
ai; 

~2% 
34656 
m; 
7434 1 
64209 
85962 
47290 

1807. 
mm 
1987: 

81142 

% z  
76550 
31718 

:%E~ 

XE 
21301 
97977 

39667 
03882 

2%: 
26917 
83313 

3%3 
48401 
98938 

% z  

EE 

:E 
15674 

%2975 

67m 
01587 

%E 
47705 
88867 
:%: 
15527 
46899 

3 
1::. 
154: 
193. 
234. 
276. 

x* 
1525: 
1581. 
1639. 

m- 
1812: 

FE 
1993: 
%f* 
2191: 

%Z-  . 

EE: 
81721 
57719 
22586 

3 Ef73 
86: 86510 

119.39632 
158. 14436 
197.87395 
238.60931 
280.37302 
323. 18826 
367.07806 
412.06623 
458.17648 
507.68887 
560. 73218 
613.97343 
667. 16327 
721.01538 
776. 60492 
837.74103 
893.83234 
938. 59961 
992. 79944 

1040.16541 
1088.28247 
1139.00317 
1192. 48730 
1245.09417 
1301.02173 
1357. 83862 
1415.09167 
1471.B9917 
1531.48279 
1587. 17297 
1644.78906 
1704.73352 
1762. 44421 
1818. 53430 
1878.42883 
1937.88855 
1999.93640 
2065.63989 
2130.62549 
2197.96680 
2263.92285 
233 1. 52734 

f %-  
1824: 
1884. 
1944. 

.1002.00 2345.67505 2352.41797 2358.97160 2365.49414 2371.96118 2378.64044 2385.74976 2392.87329 2400.03076 2407.06543 
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T?BLE 4 : TIME - DEPTH LISTING 
- 

DATE - 16-FEB-84 TIME - 08: 13: 33 PAOE 2 

LOO DESCRIPTION: TIME-DEPTH w/CHECH SHOTS 

TIME INCREMENT - 4. 00 MS TWO-WAY TIME FIRST READING - 2. 00 TIME LAST READINQ - 2842. 00 

TIME READINQ VALUE5 t4 +8 +12 +16 +20 t24 +28 t32 +36 

GE 
1922: 
1962. 
2002. 
2042. 
3Et 
2162: 

2842. 

2414. 
53E 
2630: 

3% 
3203: 
3269. 

:z- 
4093: 
4178. 

52800 

aEE 
26702 

EzEi 
16528 
43164 
ffzo3 
7827 1 
36255 

~!E 
75415 

2421. 

LIZ- 
2637: 
2710. 
2786. 
2862. 

em 
3079: 
3145. 
3211. 
3276. 

3673. 

4103. 

2429. 

%Y 
2644: 
2718. 
:;,9:* 
2943: 

EE 
3152: 

00415 
89893 
85156 
%X 
67236 
71582 

%E 
35083 
03418 
zz;: 

Z% 
46191 
03784 
86033 
31201 

:z:F: 

EE 

Ebb 

2436. 
2507. 

m  
2725: 
2801. 
2878. 

%E* 
3092: 
3158. 
3224. 

~~f:~ 
3418: 

4120. 

43750 

ESt 
58398 
%2E 

2%: 
61473 
83938 
78711 
53444 
71899 
ZE: 

3163. 

3556. 
3626. 

2450. 
2321. 
2594. 

3914. 

z!? 
4137: 

23% 
%k:: 
57642 
63354 
0349 1 

ix%! 
38643 

?EE 

x43 
77197 
53149 
92338 
Ezf 
60107 

31% 

!iz 
25879 

2458. %3iZ 
83911 
38989 
00342 
$%Y 
06343 
74390 
99312 

2463. 
2336. 
2609. 

:76::- 
2831: 
2909. 

~~:~* 
3577: 
3647. 
3716. 

38672 
27344 
30337 

3%: 
91431 

:x? 
57227 
59326 
72334 
28003 

2472. 

:z:- 
2687: 

%Z- 
2916: 

SE- 
3123: 
3192. 

Z~75- 
4078: 
4161. 

90210 
41211 
38110 
22607 
80176 
34985 

~;%E 
84399 
11060 

Et:; 

‘1% 

61548 
95752 
:m98 
41431 
27124 

!s% 
62693 

2901. 
2975. 
3046. 
3111. 
3179. 
3243. 

14136 

$E: 
67334 
0598 1 
::a3tz 

35132 
16626 

3ET 

ES% 
90894 

12671 
0664 1 
01074 
64209 
08179 
43237 

E3CTf 
64526 
49363 
04053 

8496 1 
72485’ 
Zs5~ 
25293 
60234 
66893 
62451 

:EE 
66650 

17944 
4?3i4 

93TE 
29419 
67993 
63354 
60889 

%c;Z 
30811 

14648 
99146 

3831. 
3921. 

:iE 
4145: 

ZPk: 
26123 

x~; 
85181 
69897 
18115 

57080 
91162 
64551 
80034 
32349 
14209 

FIX 

3731. 

4169. 

3788. 60376 
J858. 75024 
3928. 56079 
3999. 95239 
4071.71143 
4153. 16357 
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PE600364

This is an enclosure indicator page.
The enclosure PE600364 is enclosed within the

container PE902250 at this location in this
document.

The enclosure PE600364  has the following characteristics:
ITEM-BARCODE = PE600364

CONTAINER_BARCODE = PE902250
NAME = Bridgewater Bay 1 Synthetic Seismogram

Enclosure 2
BASIN = Otway

PERMIT = VIC/P14
TYPE = WELL

SUBTYPE = SYNTH_SEISMOGRAPH
DESCRIPTION = Bridgewater Bay 1 Synthetic Seismogram,

WCR Appendix 4 Enclosure 2
REMARKS = *

DATE-CREATED h 3/01/84
DATE-RECEIVED = 7/01/84

W-NO = W831
WELL-NAME = Bridgewater Bay 1
CONTRACTOR = Phillips Petroleum Company Far East

Synthetic Seismogram, Seismic
Stratigraphy Section, Singapore

CLIENT_OP_CO = Phillips Petroleum Company

(Inserted by DNRE - Vie Govt Mines Dept)





PE600365

This is an enclosure indicator page.
The enclosure PE600365 is enclosed within the

container PE902250 at this location in this
document.

The enclosure PE600365 has the following characteristics:
ITEM-BARCODE = PE600365

CONTAINER_BARCODE = PE902250
NAME = BRIDGEWATER BAY 1 SYNTHETIC SEISMOGRAM

ENCLOSURE 1
BASIN = OTWAY

PERMIT = VIC/P14
TYPE = WELL

SUBTYPE = SYNTH_SEISMOGRAM
DESCRIPTION = BRIDGEWATER BAY 1 SYNTHETIC SEISMOGRAM

ENCLOSURE 1
REMARKS = *

DATE-CREATED = 3/01/84
DATE-RECEIVED = 7/06/84

W-NO = W831
WELL-NAME = BRIDGEWATER BAY-l

CONTRACTOR =
CLIENT_OP_CO = PHILLIPS AUSTRALIAN OIL COMPANY

(Inserted by DNRE - Vie Govt Mines Dept)



PE600366

This is an enclosure indicator page.
The enclosure PE600366 is enclosed within the

container PE902250 at this location in this
document.

The enclosure PE600366 has the following characteristics:
ITEM-BARCODE = PE600366

CONTAINER_BARCODE = PE902250
NAME = BRIDGEWATER BAY 1 SYNTHETIC SEISMOGRAM

ENCLOSURE 4
BASIN = OTWAY

PERMIT = VIC/P14
TYPE = WELL

SUBTYPE = SYNTH_SEISMOGRAM
DESCRIPTION = BRIDGEWATER BAY 1 SYNTHETIC SEISMOGRAM

ENCLOSURE 4
REMARKS = *

DATE-CREATED = 3/01/84
DATE-RECEIVED = 7/06/84

W-NO = W831
WELL-NAME = BRIDGEWATER BAY-l
CONTRACTOR =

CLIENT_OP_CO = PHILLIPS AUSTRALIAN OIL COMPANY

(Inserted by DNRE - Vie Govt Mines Dept)



PE600367

This is an enclosure indicator page.
The enclosure PE600367 is enclosed within the

container PE902250 at this location in this
document.

The enclosure PE600367 has the following characteristics:
ITEM-BARCODE = PE600367

CONTAINER_BARCODE = PE902250
NAME = BRIDGEWATER BAY 1 SYNTHETIC SEISMOGRAM

ENCLOSURE 6
BASIN = OTWAY

PERMIT = VIC/P14
TYPE = WELL

SUBTYPE = SYNTH_SEISMOGRAM
DESCRIPTION = BRIDGEWATER BAY 1 SYNTHETIC SEISMOGRAM

ENCLOSURE 6
REMARKS = *

DATE-CREATED = 3/01/84
DATE-RECEIVED = 7/06/84

W-NO = W831
WELL-NAME = BRIDGEWATER BAY-l

CONTRACTOR =
CLIENT_OP_CO = PHILLIPS AUSTRALIAN OIL COMPANY

(Inserted by DNRE - Vie Govt Mines Dept)



PE900699

This is an enclosure indicator page.
The enclosure PE900699  is enclosed within the

container PE902250 at this location in this
document.

The enclosure PE900699 has the following characteristics:
ITEM-BARCODE = PE900699

CONTAINER_BARCODE = PE902250
NAME = BRIDGEWATER BAY 1 INTERPRETATION OF

SYNTHETIC SEISMOGRAM ENCLOSURE 5
BASIN = OTWAY
PERMIT = VIC/P14

TYPE = WELL
SUBTYPE = SYNTH_SEISMOGRAPH

DESCRIPTION = INTERPRETATION OF SYNTHETIC SEISMOGRAM
ENCLOSURE 5

REMARKS = *
DATE-CREATED = 28/02/84

DATE-RECEIVED =
W-NO = W831

WELL-NAME = Bridgewater Bay 1
CONTRACTOR =

CLIENT_OP_CO = PHILLIPS AUSTRALIAN OIL COMPANY

(Inserted by DNRE - Vie Govt Mines Dept)
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