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AUTHORITY TO DRILL A WELL

This application is submitted with Seclion 82 of the Canada Ol and Gas Drliling Regulations. When approved under Section
83 of the Regulations, it is the tequisite authorily for the commaencemant of drilling operations.

IMP MURPHY DISCOVERY RIDGE D-04

Well Name n Full: ..., 0 o e, v reereenreirestserans A
Operator: ... IMPERIAL OIL RESOURCES Orilling Program No.: ... 923172723730 .. ... ...
Centrsctor: ... SHEHTAH DRILLING | ... ........ Permit or Leass No.: . . Exploration License No. 388
Orilting Rig or Unit: ... . Rig. L. ......ooiiiiiiiall, Estimated Wall Cost: .....2Q3B. K58, . ..............
Location-Unit; ........ g. ............... Section: .......... 04 ....... e Gnd Area: ..65?..30.'....1269..45.'.
Coordinates: Lat: .. 83,,.23" 12,637 . Long.: ..... 126,96 36,7787 ...
YT FIRlB/POOE ... ivivneeeinirieinnnnenninneisneoserannnss
Elevation-RTIKB: .,..466.43. ................ {ASL) Sealloor ..........oeeus NIN oo (BRT)
Approx. Spud Date: ....1992.01.15................ Estimated Days on Localion: ........ 19. Days.........
Anlicipated Total Depih: .. ...... . 760 mKkB Targel Horizonts) ...... Kee Scarp
EVALUATION PROGRAM
Ten.melte sample infervals N/A .............................................
Five-metre sample wnlervals ..., Kee Scarp . = .
Canned sample mtervals ......... N e e
Conventional cores &t .. ........ .Pessible core of Kee Scarp after DST.................... ...
Logs and Tests ... 222 mm Open. Hole.Lags. GR=CAL=-CNL-LDT=DLL. . PISFL-BNCS ...... ....... .... ...
DST of Kee Scarp
CASING AND CEMENTING PROGRAM
Setung Deptn

o0 Weight: Grade. Below Sealloor. Cementing Program {(Volumes)
2445 mn 53.6 kg/m  K-55 LT&C 150 mKB Cement to Surface - Gayge +, 6OV

177.8 mm 342 kg/m K-Sg LT&C 760 'mKB ' Cement to Surfa_cq, Qal;pcr +20%
8OP Equipment: .. Per DPA File: 9251-2-23-01
ORI T IO T A IO+ vt e e e s vstenennsaeene e nsosensneeassnsaesssseossecsasensenesssnssonasessisnssaes aueons

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

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

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

Signed: AL LA o3 1 G
Date .. .. ... 270 LA A2 oo i

APPROVAL

An apptoved copy of lhis nolice 1s 10 be posted at each wellsile A %Z‘\/
Signed: %/W AT

Cjvlel Consew?f/omcer

Date: M . /Z}/ ..........

Fue. .. 9211-J1-2-2, WID 1837

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

UWI 300D046530126450







CANADA

- WELL TERMINATION RECORD

7 This r}cord Is submitted in triplicate in complisnce with Bection 184 of the Canada Oll and Gas Drilling Regulstions

, WELL DATA -
/ vell Name: ..1.'.“.9. .’?P.’:Phy D:i.f?'o“{g{y’_f}.i'd gg. D-M ............... Arep: ..... Norman Wells
B g aon: 657,301, 1267450 e FIBIGIPOOK: . ..vrieeeeieeeeeeeeeeenn
K ‘ o (] w
Wl it or Lease No.: Ex-Licenset. 388 Finul Coordinates: La1:65.. 23! 12.637" 1ong: 126, 46" 46.778
S ritng uray: ... Shebtah 1 Elevations-RT/XB: ., 46643 .. sFray, .. 461.83
. ( .pud Data: 19990114 ....... Rig Released: 19990124 ....... Tota! Depth: 520 R
CASING AND CEMENTING
1D . Welght: Grade: Depth Set: Cement and Additives:
Lofd0m 81,1 kg/m  H-40. .. 29 mkB 10 tonnes Arctic Set II
....244om . 53:6 kg/m  J=55 200.5 mKB 20 tonnes Arctic Set IT
PLUGGING PROGRAM
S Oproval of the following program was obtained by (person) ......John Evans e trom
} v erson ......... {\.ndrgv{G.rgw ..................... hesetstasiasasesetres verens Crreee it by means of
Bl telephone & fax on ..., January 22 1w 99
/IR of Plug: interval: Felt: Cement and Additives:
....Moandonment . . 520-3%0m . . Reverse ¢circulated .10.5 t Class G + 0.5% CaCl2
at 348 m - good ’
“ [ T T I Y R R R T E R R R R RN coament s PELUPNB- ¢ crrrcrrrriiiiiiiiiiite i,
’ __ Abandonment 350-150 m Tag @ 151m . 1 2.6 t Class G + 0.5% CaCl2
.......................... With arilipipe
ost Circulatlon/Overpressure Zones: ..... NONB..ovvevrvrveennnessen e rer e e e et e ea e
quipment left on Seafloor (Describe): ............. 3 - N vereres Cereseearseiaenans
N/A
‘tovision for Re-entry (Describe and attech sketch): ..... vees / ..................................................
OrS: TYPB: ..ottt e riaans INtBIVAIB: .. .vveniiinnnnnnes T TR RS
ither Downhole Complstion/Suspension Equipment: ......... N/R L o eererereireniaa, e e
e CERTIFICATION

rallons underiakan at the above named well that the above Information

pate: 29920215
. <.
: Acknowledged by: . . R \ ....... Moo\
" Enginearing Branc

Sopeors oue: el RE)TT. oo
Abandoned xg(x Flle: ?‘;Z//—‘J/- o,

&3 7
(L : 300D0%6530 (26450

| na'éi




IMP MURPHY DISCOVERY RIDGE D-4

Drilling Eng John Evans TIGHT
Location  Imp Murphy Discovery Ridge D-4 HOLE Est. Ground Level Elev. 461.93 m
License # WID # 1837 E;hmaled KB Elevation 467.33 m
ICIS Code P15718 WELLHEAD Rig: Shentah 1
244 mm X 279 mm CASING
BOWL 21,000 kPa CASING MUD
i DEPTH
Casing cut 1 m below (m) T
surface. Class 'G*
camaent plug set top 1
surface casing. Steel E
plate welded over g
conductor and surface 0to 29 mKB =
M44mm 339.7 mm, 81.1 kg/m (G}

casing

Abanaonment Plug #2
150 to 350 mKB

Abandonment Plug #1
350 to 520 mKB

29 ol

150

201.5 4

350

|

>

31T mm

> ¢

222 mm

H-40, STC

0 to 201.5 mKB
244.5 m, 53.6 kg/m, J-55, LT&C

OPEN HOLE
201.5 TO 520 mKB

> <—

44— Gel Chem

Discovery Rudge D4.VSD /9909 15
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FINAL WELL REPORT
IMPERIAL OXL RESOURCES

IMP MURPHY DISCOVERY RIDGE D-04

Grid # 65°23' 126° 4¢'

DATE: September 15, 1999

COMPANY REPRESENTATIVE: BRETT REGIER

SEP 1 7 1998




TABLE OF CONTENTS

\ A. INTRODUCTION Page
0

SUMMEATY c.eveviiieeiin ittt s et e e st b s s e st 3
LoCality Map....cccviimiiniiiiiiisssssnsssessssssssasessssiisnsnssssissnsssssas attachment

B. GENERAL DATA

WEIL INAITIE ...vvveireeceerernneessirenetsesontnssssssssnnesseisesssssanesasssasansssossssssessn sessssssrsnsnss

WEIl LOCALION ..cvvveererereesnersisssersassressesarrosseinessevassssossessesarsessssssossessesssssssr ansssnes

Unique Well Identifier ...,

: OPEIALOT . .ocueriiirisireseasssssee s beass s snss esssbst s b s ss e s s b bss s
COMIIACKOT oevecvvreteeresessnnerersoneesssssanassssssanssesasensssssssssssssassnnssssssasissssansssssnnnnnsase
) Drlling Uniti...coooevnemininiiiieniisisisssssesesssisesssssissssss
PoSition Keeping......cc.covveeriririniinninennnnisniinesnsinisssesssssnsssiinis,

TOAL WEIl COSt.oriievreierierisresrniernessesseessersesstsssasisssssssssenesstssssssessssssassassassnanassass

wnunanund bbb

C. SUMMARY OF DRILLING OPERATIONS

EIBVALIONS ..viverererervecreovessesssssiosssssssessessussnesesnssessssssssssssssassassnesssssssasssssessassnases
Total DEPth v s
Date and Hour Spudded..........oovuviveeieiniiniininnnnsesesnsii
Date Drilling Completed..........ccvvunnennninnnenninnissniiiim.
Date 0f Rig REICASE ...ccurveiiriisitieisiriretennniinissssesssessessssasssssssssssasesssssssisesens
WEIL SHALUS.....verererrrerenseiiessssstissssiesnesessiessssnsnessessssessnessersassesiesassassassasssssssssesns
Hole Sizes and Depths ...,
Casing and Cementing ReCOrd........ouvieminnnennnniniesninnnen,
Drilling FIUid .....c.ooiviiiniiiineniinissiiiesnenssssssisissssssassssasssenes
Formation Leak Off TestS ......c.vevveriineirniinisiniininiiinniennnssisnoesisesssssens
Time DiStriDULION.....cccverireerenisiermriiiniinresinsesessseesessssssesasssseses
Abandonment PIUZS ..o 1

N~ WULhkhnunthhhhhhbhia

D. GEOLOGY

E. APPENDICES TO WELL HISTORY REPORT

1. Wellsite Geological report including strip log.

o T

LA




IMP MURPHY DISCOVERY RIDGE D-4

Drilling Eng John Evans TIGHT Est. Ground Level Elev 461.93 m

Location  Imp Murphy Discovery Ridge D-4 HOLE
License # WID # 1837 E”s;l.mated KB Elevatlon 467.33 m

ICIS Code P15718 WELLHEAD
244 mm X 279 mm CASING
BOWL 21,000 kPa CASING MUD

Shehtah 1

DEPTH
Casing cut 1 m below (m)

surface. Class 'G*

cement plug set top

surface casing. Steel

plata walded over CONDUCTOR HOLE
0 to 29 mKB

conductor and surlace
casing 339.7 mm, 81.1 kg/m

H-40, STC

SURFACE CASING
mm 0 to 201.5 mKB
244.5 m, 53.6 kg/m, J-55, LT&C

Abandonment Plug #2
150 to 350 mKB

QPEN HOLE
201.5 TO 520 mKB

Abandonment Plug #1
350 to 520 mKB

Discovery Ridge D4.VSD /9909 15




A. INTRODUCTION

Imperial Oil Resources (IOL) drilled a 520 metre cxploratory well spudded on January 14,
1999 and finishing on January 24, 1999 to test tiie Felix Lake anomaly in the Kee Scarp formation
at a depth of 437 mKB.

The drilling contractor was Shehtah Drilling based out of Calgary, Alberta The drilling rig
used was a Diesel Electric land rig rated for 2800 m. The rig had a 47.7 m® mud system and was

equipped with two boilers.

The well was drilled on Exploration License No 388 in which (IOL) have a 50 % working
interest. Operating Licens: 'Jo.1837.was issued to (IOL) on November 23, 1998.

The well, which was located approximately 12 km north of the Norman Wells townsite, lies
on the eastern flank of the Mackenzie Plains along the southwestern margin of the Franklin
Mountain disturbed belt. The e:act co-ordinates of the well are as follows:

Latitude: 65°23' 12.637"
Longitude:  126° 46' 46.778"

The rig was moved onto the location January 6, 1999 and the well spudded on January 14,
1999 at 09:00 hours to drill the 222 mm conductor hole to a depth of 29 m and then opened to 444
mm. While drilling the conductor hole, boulders were encountered which required drilling mud to
clean the hole. The 339.7 mm X 81.1 kg/m X H-40 ST&C conductor pipe was set with the shoe
depth being at 29 m The conductor pipe was cemented with good mud returns throughout the
cement job and 0.5 m® retums of cement. The diverter was nippled up and functioned tested with the

HCR.

The conductor shoe was then drilled out and the 311 mm surface hole was drilled ahead to
201.5 m. The 244.5 mm surface casing was run without any problems and consisted of 15 joints of
53.5 kg/m J-55 LTC. The casing was cemented with 18 tonnes Arctic Set II + 12% BWOW D44

+.5% D65 +.75% B71.

There was good mud returns reported throughout the cement job with 5 m® cement returns.
The plug was down at 22:05 hours on 99 01 17. The surface casing was set at 200.48 m.

The BOP’s were installed and pressure tested. The blind rams, manifold valves, chokes, kill
line valves, casing bowl, annular BOP, pipe rams, stabbing valve, and HCR valve were all pressure
tested to 1400 kpa low and 10,500 kpa high for 10 min. each. The accumulator precharge bottles
were checked and the accumulator function tested prior to drilling out.

The float collar and shoe were drilled out on January 19, 1999. A formation integrity test
was done with a result of 2300 kg/m EQ mud density. The 222 mm main hole was drilled ahead
to a total depth of 520 m in the Hare Indian formation.




After total depth had been reached the open hole was logged by Schlumberger. The
followiny, logs were run in 3 passes from 520 to 201m; CNL-LDT-NGT-GR, DLL-GR-Cal and
DS1-GR. 21 unsuccessful attempts to obtain formation pressures were made with the MDT tool

(tight formations).

After the logs were evaluated it was decided to abandon the well and cement plugs were
run. Plug # 1 was run from 520 m to 350 m using 10.5 tonnes of 10:1:0 Class “G” cement + .5
% CaCl,, The drill pipe was pulled up to 348 m to run plug # 2. Plug # 2 was run from 350 m to
150 m using 12.6 tonnes 0:1:0 Class “G” cement + .5 % CaClp. The second plug was tagged
151 m. The rig was then rigged out and released at 01:00 hours on 99 01 24.

Casing was cut off 1m below surface and a 10m accelerated class "G" cement plug was
set in the top of the surface casing. A steel plate was welded over both conductor and surface
casing. A surface maiker was installed and site cleaned up

B. GENERAL DATA

1. Well Name: Imp Discovery Ridge D-04
Authority to Drill a Well No: 1837
Exploration Agreement Number: 388
Location Unit: D
Section: 04
Grid Area: 65°23' 126°46'
Classification: Exploratory

2. Well Location:
Coordinates: Latitude: 65°23'126.37"

Longitude: 126° 46'46.788"
3. Unique Well Identifier: 300D046530126450

4, Operator: Imperial Oil Resources

5. Contractor: Shehtah Drilling




Drilling Unit: Rig #1

Diesel Electric, Land Rig

7. Position Keeping: Not Applicable, LandRig .. -
8. Total Well Cost: 1596 K$ T
— ’// /
C. SUMMARY OF QRH;L’TNG OPERATIONS
1. ’//"Eiév'ations:
7 Ground: 461.93 (m above sea level)
7 KB: 467.3 (m above sea level)

KB To Casing Flange: 4.5 (KB to CF)
2. Total Depth:

FID: 520 mKB

PBTD: 520 mKB

TVD: 520 mKB
3. Date and Hour Spudded: 1999 01 14 09:00
4, Date Drilling Completed: 1999 01 21

S. Date of Rig Release: 1999 01 24

6. Well status:  Dry and Abandoned
7. Hole Sizes and Depths:
Conductor Hole: 444 mm to 29 mKB
Surface Hole: 311 mm to 201.5 mKB
Main Hole: 222 mm to 520 mKB
8. Casing and Cementing Record:
Conductor Hole:
Casing Size: 339.7 mm

Cacing Weight: 81.1 kg/m
Casing Grade: H-40

Casing Make: Ipsco

Number of Joints: 10

Thread: ST&C

Depth Set: 29 m (KB)

Cut off Depth: 1 m below surface casing during abandonment
Date Set: January 15, 1999

Cement Volume: 7.8 m’
Cement Type: Arctic Set I




9.

Additives:

Surface Hole:
Casing Size:
Casing Weight:
Casing Grade:
Casing Make:
Number of Joints:
Thread:
Depth Set:
Date Set:
Cement Volume:
Float Shoe Depth:

12% Suppressant
0.5% D65
0.75% B71

244.5 mm

53.6 kg/m

K-55

Ipsco

14

LT&C

200.48 m (KB)
January 17, 1999
15 m’

199.96 m

Float Collar Depth: 186.83 m

Cut Off Depth:
Cement Type:
Additives:

Cement Top:

Casing Bowl Size:

1 m below surface during abandonment
Arctic Set I

12% Suppressant

0.5% D65

0.75% B71

Surface (mKB )

279 mm X 244.5 mm X 21 kpa

Casing Bowl Make: CC-29

Drilling Fluid:

Conductor Hole:
Properties:

Surface Hole:
Properties:

Main:

Properties:

6

Gel - Chemical
Viscosity: 59 sec/L

Weight: 1120 kg/m’
Solids: 0.72

Gels: 9/13
PV/YP: 19711

Gel - Chemical

Viscosity: 40 sec/L
Weight: 1210 kg/m’
PH: 8.5

Solids: 0.18

Gels: 55722
Filter Cake: 2

PV/YP: 12/3

Gel - Chemical

Viscosity: 39 sec/L.
Weight: 1135 kg/m*
PH: 7.0




Water loss:

Solids: 0.36
Gels: 2/35
Filter Cake: |
PV/YP: 12/2
10. Formation Leak Off Tests:
Depth: 206 m
Fluid Density: 1020 kg/m’
Applied Pressure: 2500 kPa
Mud Weight Equi. 2300 kg/m’

Casing Setting Depth:  200.48 mKB

11. Time Distribution

Date Time Activity
1999/01/14 0:00 9:00 Rig up and prepare rig for spud: Work on kelly spinner installation, complete
mixing ¢f mud, prepare shakers, rig up escape line. Work on mud pumps

9:00 10:45 Spud in and drill 222mm pilot hole as planned to depth 15m.*NEB notified of
spud 09:00*
10:45 11:00 Rig service. Check and tighten swivel and kelly quill connection as required.
11:00 13:00 Drill ahead 444mm conductor hole as planned to depth 15m. The drilling to
this depth was mostly troubls free, with one hard spot at approx. 10m.
13:00 17:00 Change bit size and drill mousehole as required using 222mm bit.
17:00  17:45 Drill ahead 444mm conductor hole from depth 15 - 24m [9m] This section
drilled quite good, with no rough areas.
17:45 18:00 Rig service. Repair swivel washpipe.
18:00 18:30 Work on mousehole installation. The mousehole sleeve had to be pounded
into place using the kelly.
18:30 20:30 Drill ahead 444mm conductor hole from depth 24 - 29m [5m] Smooth drilling
was encountered to 29m.
20:30 20:45 Circulate and work hole clean - No problems.
20:45 21:30 Blow kelly - Rack same - Install elevator bails and elevators as required.
21:30 22:30 Lay out 171mm drill collars and BHA
22:30 0:00 Rig to and run 339mm conductor casing: Clean up floor area prior to running
casing. Pre job meeting held with personnel.
1999/01/15 0:00 0:15 Pre job safety meeting: Running 339mm casing
0:15 2:30 Run conductor casing as described: Run 10 joints of 339.7mm 81.1 kg/m H-
40 STC for a total length of 30.3m, to be set at depth 29m. Washover shoe
was installed on the bottom
2:30 3:15 Circulate casing and thin mud back to lighter viscosity of approx. 28-35.
3:15 3:30 Pre job safety meeting: Cement conductor csg.
3:30 6:00 Cement 339mm conductor casing as described: Pump 3m3 water ahead,
mix and pump 10 tonnes of Arctic Set Il to obtain cement retums to surface -
Displace 2m3 with water and hold pressure on casing. Cement held at
surface as required.

10:00 Wait on cement samples as required
13:00 Cut conductor landing joint and lay down same. Cut and dress casing, weld
356mm x 339mm diverter flange in place - Allow to cool as reqd.

16:00 Nipple up 356mm diverter system

7



1999/01/16

1999/01/17

16:00

19:00

0:00

2:45
4:30
4:45
5:45

6:15

6:30
6:45

11:45
12:00
14:00
14:15

19:00
20:00
20:15

0:00

2:00

4:45
5:15
6:15

9:15
10:15
10:30
11:30
12:45
14:15
14:30
15:00

15:15
19:15

20:15
20:30

19:00

0:00

2:45

4:30
4:45
5:45
6:15

6:30

6:45
11:45

12:00
14:00
14:15
19:00

20:00
20:15
0:00

2:.00

4:45

5:15
6:15
9:15

10:15
10:30
11:30
12:45
14:15
14:30
15:00
16:16

19:15
20:15

20:30
22:15

Redrill mousehole due to conductor cement job: The cement was quite hard
to drill down.

Nipple up 356mm diverter system: Complete the installation of the diverter
components. Lay out and secure the blooey line. Visually inspect the function
of the diverter and associated blooey valve.

Complete nipple up of diverter system, and all associated equipment.
Prepare mud system for water drilling, with standby mud premix.

Make up 311mm BHA and trip in to 25m

Rig service. Fct. diverter & blooey valve: Imperial rep. witness function test.
Pick up 229mm drill colier & tag cement in conductor casing at depth 27.9m.
Drill 311mm surface hole from depths 28 - 34m [5m] - Cement returns were
routed to slug tank for isolation.

Displace cement drilling water over to the main system for drilling surface
hole. Discard cement water as required.

Rig repair: Change swivel washpipe unit.

Drill ahead 311mm surface hole from depths: 34 - 62m [28m)] 10:15-11:15
[1.0hr] was spent unplugging the rig flow line due to sticky cuttings [partial
mud ring}.

Survey at depth 30m [.25 degs] Totco survey

Drill ahead 311mm hole from depth 62 - 92m

Rig service. Fct. diverter and blooey valve )
Drill ahead 311mm hole from depth 92 - 175m: This was picked as wiper trip
depth, with final surface depth goint to be approx. 201m.

Accumulated connection and survey time for totco wireline surveys.
Circulate and condition hole for wiper trip.

Down for rig repair: Work on SCR unit - Lost drawworks blower assignment.
The well could be circulated but not hoisted or rotated.

Shut down for rig repairs: SCR repairs were required - Drawworks blower
assignment was not functioning. Well was circulated throughout process.
Trip out as planned for wiper trip [Strap pipe]: The hole was quite tight
throughout the trip, with a large mud ring being attached to the lower drill
collars.

Clean off mud ring material from the 229mm drill collars as required.

Trip back in the hole to depth 175m [No problem encountered on trip back in]
Clean suiface equipment of large amount of mud ring material - The surface
flow line was plugged solid, which required total rig out to clean.

Drill ahead 311mm hole from depth: 176 - 185m [9m]

Rig service. Fct. annular diverter.

Drill ahead 311mm hole from depth: 185-201.5m [16.5m]-Surface section TD
Circ. & condition hole for surface casing run - Work pipe & clean the hole.
Trip out as planned to run surface casing: Slightly tight off bottom for 3m.
Safety meeting held with crew: Laying down 229mm drill collars.

Lay down 2 x 229mm drill collars

Clean rig floor area - Hold safety meeting pertaining to running 244.5mm
surface casing as required.

Rig to and run 244.5mm surface casing: Run 15 joints of 244.5mm 53.5
kg/m J-55 LTC casing for a total length of 201.48m, to be set at depth
200.48m No problems running casing - Although snug for the entire run in.
Circulate and condition mud for cementing

Pre job safety meeting: Cementing 244.5mm surface casing.

Cement surface czsing as described: Pump 5m3 water ahead, mix and
pump 18 tonnes Arctic Set I, displace with water for a total of 7.5m3 and
bump plug - Obtain 5m3 good cement retums.




1999/01/18

1999/01/19

1999/01/20

22:15

0:00
2:00

4:30
11:45
12:00
16:00

21:00

0:00

2:30
4:00

8:00

8:15
8:30

10:00
13:15
13:30

14:30
15:00

18:30
20:00

20:15

0:00
0:15
0:45
7:45
8:00

10:00

12:45
13:00

0:00

2:00
4:30

11:45
12:00
16:00
21:00

0:00

2:30

4:00
8:00

8:15

8:30
10:00

13:15
13:30
14:.30

15:00
18:30

20:00
20:15

0:00

0:15
0:45
7:45
8:00
10:00

12:45

13:00
14:30

Wait on cement time as planned - Flush and clean out conductor
casing/diverter system.

Nipple down 356mm diverter system as planned.

Cut 339mm conductor casing> Cut and dress 244.5mm casing stub> Weld
279mm 21,000 kpa 244.5mm CC-29 casing bowl. Ailow to cool for approx.
60mins.

Nipple up 279mm x 21,000 kpa BOP stack and associated components. .
Rig service

Nipple up well control equipment as planned 4
Pressure test BOPs and related equipment: Test blind rams, manifold .

valves, chokes, kill line valves, casing bowl and surface casing to 1400 kpa
fow - 10,500 kpa high for 10min each.

Continued rig up of well control equipment: Rig in degasser circ line, poor
boy vent line, flare lines, heat trace and insulate all circulating lines to and
from the manifoid shack.

Complete installation of all well control equipment: Heat trace and insulate
circulating lines to and from manifold shack. Check and work on pressure
gauges.

Make up production drilling assembly and trip in and tag cement @ 171m.
Pressure testing BOPs and related equipment: Test annular BOP, pipe rams,
stabbing valve and inside BOP, HCR valve, kill line valves to 1400 kpa
low/10,500 kpa high for 10min each.

BOP drill held with crew [Pre drill out]: Well secure in 1min, 10secs. Hold pre
drillout discussion with crew and onsite personnel.

Rig service. Fct. pipe rams

Drill out 244.5mm float equipment and float shoe> Drill ahead 222mm hole
from depth 201.5 - 206ir [4.5m] Circulate and perform formation integrity test
as follows: 1020 kg/m3 density in the hole 2500 kpa applied surface pressure
[Jug test] EQ mud density is 2300 kg/m3

Drilt ahead 222mm production hole from depth: 206 - 230m [24m]

Rig service. Fct. annular BOP and remote choke.

Rig repair: Change out broken tong line shieves, which were most likely
damaged by the power tongs.

Drill ahead 222mm hole from depths: 230 - 237m [7m]

Rig down due to electrical problems: Power to the air compressors have
shorted out. We continued to pump, with the inability to rotate or hoist the
string.

Drill ahead 222mm hole from depth: 237 - 258m [21m]

BOP drill conducted with night crew: Well secure in 90 secs. Fct. annular
BOP and remote choke.

Drill ahead 222mm hole from depth: 258 - 309m [51m] Bit balling problems
were experirnced at depth 281m - With no major problems dealing with it on
a go forward basis [approx. 60mins were slow due to balling in total]

Drill from 309 mto 314 m.

Circulate and survey at 301 m.

Drill from 414 m to 408 m.

Rig service. Function pipe rams and remote choke.

Drill from 408 m to 418 m. Pipe spiraling on connection and penn. rate
dropping. Decision to trip to check hole for mud ring and check bit.

Hoist bit #3 to check for mud ring and check bit. * Hole pulled tight at 222 m.
Pulled free after rotating. * Bit balled up but in good shape.

Rig service. Function blind rams.

Trip in with bit RR3. Hole good.
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Pick up kelly and wash 9 m to bottom. No fill.

Drill from 418 m to 464 m. * Bit balling and hard to drill. * Circulate up
sample at 447 m.

Circulate and survey at 451 m.

Drill from 464 m to 489 m.

Total circulate up samples.

Drill from 489 m to 520 m. TD.

Circulate and condition mud for logging.

Wiper trip to casing shoe at 201 m. Hole good.

Circulate and condition mud for logging.

Hoist to log non rotating. Hole good.

Rig service. Function blind rams.

Rig to log with Schlumberger.

BOP drill with crew.

Log # 1 CNL-LDT-NGT-AMS-GR-CAL from 519 m to 180 m.

Log # 2 DLL from 519 mto 190 m.

Log # 3 MDT.

Log # 3, MDT. Unable to get samples.

BOP Drill with crew. Function blind rams

Log # 4 DSI.

Rig service.

Log # 4 DSI.

Rig service. Function blind rams.

Trip in for clean out for plugs.

Circulate and condition mud for plugs.

Hoist drill pipe.

Safety meeting prior to laying down collars.

Lay down drill collars and heviwate drill pipe.

Pick up 25 singles of drill pipe, and run in hole.

Circulate and condition for plugs.

Circulate and condition mud for cement plugs.

Safety meeting prior to cementing.

Pump cement plug # 1 from 520 m to 350 m. Pumped 10.5 tonnes of 10:1:0
class 'G' + .5 % CaC'2, total volume 7.95 m3.

Pull stands up to 348 m and circulate out excess cement. Good cement
returns at bottoms up.

Pump cement plug # 2 from 350 m to 150 m. Pumped 12.6 tonnes of 0:1:0
class 'G' + .5 % CaCl2, total volume 9.54 m3

Pull stands up to 142 m and circulate out excess cement.

Lay down drill pipe and break kelly.

Wait on cement. Rig out prefabs and clean mud tanks.

Run in with drill pipe to 160 m to feel plug. Unable to tag.

Hoist drill pipe to clean.

Wait on ceraent. Clean mud tanks, unwrap flare lines, take down prefabs.
Trip in drill pipe and tag plug at 151 m.

Lay down drill pipe and kelly.

Rig out BOP. Clean mud tanks.

Cut off casing bowl, cut off casing and conductor 1 m below ground level. ‘
Place a 10 m accelerated class 'G' cement plug in the top of the 244 mm '
surface casing.

Weld cap on suiface and conductor casings.

Rig out welder and clean up cellar. ** Rig Released 99 01 24 @ 01:00 hr.
Rig out and prepare to lay down derrick.
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10:45  11:00 Pre job meeting for laying down derrick.

11:00 11:30 Lay down derrick.
11:30  20:00 Rig out and prepare to move.
20:00 0:00 Break tour and :shut down for the night.

Time Break Down

Activity Days

Drill & Set Conductor: 1.4

Drill Surface Hole: 1.4

Head Up, Drill Out PIT: 1.8

Drill Prod. Hole: 1.8

Log: 8

MDT: 4

Case/Abdn/Rig Release: 1.5

Mech. Rig Problem Time: 46

Hole Conditioning Problem Time: .15

Abandonment Plugs:
Plug 1 Plug 2
Date 99-01-23 99-01-23
Interval (KB) 520-350 350- 150
Formation Name Cretaceous to Hare Quaternary to
Indian Cretaceous

Formation Depth (KB) 520- 350 350- 150
Tonnes of Cement 10.5 12.6
Additives .5% CaCl, .5% CaCl,
Felt Plug Depth (KB) N/A 15im
Fluid Between Plugs Gel-Chem mud Gel-Chem mud

H




D: GEOLOGY

Geological Summary

Tops:
Formation Subsea Prog Subsea Sample Subsea Log
Top Top Top
Pleisticene Drift 385 82.3
Cretaceous 285 182.3
Cretaceous Sand 94.3 373 943 373
Imperial 30 437.3 absent ? absent ?
Canol 10 457.3 absent ? 390.5
Kee Scarp -20 487.3 29.9 4374 30.3 437.4
Hare Indian -90 557.3 -14.7 482 6.1 456.5
FTD -100 567.3 -52.7 520 -47.7 519.6

SAMPLE DESCRIPTIONS: See attached wellsite geological report including
strip log.

GAS DETECTION REPORT: Total gas detector run by wellsite geologist - see
geological strip log.

SUMMARY:
There were hydrocarbon shows observed in drill cutting samples in the Kee

Scarp and Hare Indian formations. The hydrocarbon shows in these zones were
evaluated as poor.

The limestone target has poor porosity with virtually no permeability. Visual
shows in this zone indicate oil. Results indicate there are no commercial
accumulations of hydrocarbons in this well.

WELL EVALUATION ‘
The following logs were run: Depths

CNL-LDT-NGT-AMS-GR-CAL: 519 - 190m
DLL: 519 - 190m
MDT: 465 - 190 m (unable to obtain either
pressures or samples)

DSI: 515-190m

FORMATION AND TEST RESULTS: Unable to obtain formation pressures or
samples with MDT due to the absence of both porosity and permeability.
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Geological Summary

This well, }mp Murphy Discevery Ridge D-4 , was drilled to evaluate the
Devonian Kee Scarp Formation.

Sample study began at 320 metres in the Lower Cretaceous Formation.

The well was drilled to 520 metres with a gel-chem mud system.

A very good reservoir sandstone was encountered at 373-390 metres. This lower
Cretaceous sand is predominantly fine to medium-grained and generally quarizose and
very clean. There are 12-15 metres of good porosity and permeability noted in
samples. A drilling break and a poor gas response occurred over the entire interval. This

zcne has very good reservoir poteniial, but appears 1o be “wet”.
The primary zone of interest, 437.4-461.5 metres, is the Devonian Kee Scarp

Reef. The main rock type is a crypto to medium crystalline limestone with common

grainstone. There is abundant evidence of fossil remains, indicating reef. The upper
zone, 437.4-457, is mostly interbedded limestone and shale, with more siltstone and shale
in the lower part of the interval. Best porosity is estimated at 2-3% microcrystalline and
vuggy. lt is ineffective porosity with common to minor dead-oil plugging. There is very
little evidence of permeability. This zone had a very slight to no gas response.

A very clean limestone, with common to minor fossil debris, occurs at 457-461.5
metres. There is evidence of siz#aks and bands of 5-7% microcrystalline porosity, with
abundant fluorescence und cut. A trace live-oil show was noted while catching scmples

during this interval. There is very little evidence of permeability. This zone was tested




with Schlumberger 's MDT tool. There were no fluid recoveries and the intervals tested

indicate virtually no permeability.
Total depth is 520 metres in the Devonian Hare Indian Formation.
The well was logged by Schiumberger.

This well was plugged and abandoned January 24, 1999.




Sample Descriptions




Imp Murphy Discovery Ridge D-4

- sample study began @ 320 metres in the Cretaceous

Interval

320-330

330-335

335-340

340-350

350-360

360-373

373-390

390-395

Description

Shale:grey-dark grey, silty in part, trace carbonaceous material, occasionally
calcareous with numerous inoceramus prisms scattered thru’ interval with some
argillaceous-carbonaceous lining, trace to minor sundstone:grey-light grey, some
dark grey, slight salt and pepper texture, very fine to fine grained, traces lower
medium grained, subangular-rounded, moderately sorted, friable to some loose sand
grains, slightly calcareous, predominantly dolomitic, in part siliceous, common
argillite grans, no visible effective porosity, no shows, carbonaceous in part.

Mostly shale with some sand stringers, common inoceramus prisms, more shale with
depth.

Shale:as above, darker, occasionally carbonaceous, silty to slightly silty, trace speckled
shales, abundant inoceramus prisms, traces sandstone.

Shale:grey-grey green, dark grey, more silty, trace speckled shales, less prisms, rrace
brown calcite crystals, trace sandstone.

Shale:grey-medium grey, some dark grey, carbonaceous in part, occasionally
micaceous, trace mica flakes, generally mare silty, trace to minor inoceramus prisms,

trace veining, trace sandstone.

Shale:medium-dark grey, grey brown, sandy in part, silty-slightly silty, carbonaceous in
part, interbedded with minor Sandstone:grey brown, dark grey, some clear quartz and
off-white, vry fine to fine grained, occasionally lower medium grained, streaks of

intergranular porosity, no shows, poor permeability.

Sandstone:off-white, clear quartz, fine to lower coarse grained, subangular-rounded,
some well rounded, moderately to poorly sorted, occurs mainly as loose sand grains,
estimate 20% + intergranular porosity, ne shows, good reservoir, trace to minor
pyrite, very slightly calcareous, common to more abundant silica overgrowths,
traces very fine to fine grained sandstone, patchy to trace kaolin cement, with some
shale streaks and interbeds, more shale with depth.

Shale:grey-dark grey, occasionally black, carbonaceous in part, slightly bituminous
odor, generally silty, micaceous, interbedded with Sandstone:white, clear quartz,
some translucent, comnion clear vitreous silica overgrowihs, trace io minor kaolin,
slightly calcarepus, generally fine to medium grained.

ooy

Shale:grey brown, grey, occasionally dark grey, trace carbonaceous material, silty, less
micaceous, with minor sand interbeds:white, light grey, very fine to lower medium
grained, more consolidated, poor to fair intergranular porosity, no shows, more
kaolin, dolomitic and calcite cemented.




400-415

415-425

425-434

434-437.4

Shale:mostly dark grey-black, dark grey brown, grey brown, generally silty,
. occasionally calcareous, micaceous, carbonaceous with a fairly strong petroliferous
* odor, trace 1o minor coal- probable very thin coal seams, with miror sandstone.

Shale:dark grey-black, some dark grey brown, silty, micaceous to very micaceous,
occasionally calcareous, carbonaceous in part, pyritic to trace pyritic, with occasional
thin sand stringers- more sand in 425 m sample: generally fine to medium grained,

mostly unconsolidated, no shows, goed porosity.

Shale:dark grey-durh yrey browti, sciiie light colored, calcareous in part, more silty and
carbonaceous, trace coal- black, soft, vitreous texture, with some loose fine to medium
grained quartz grains.

Shale:dark grey to mostly black, fairly rich organic shale with coal lenses, trace black
soft g/lassy coal. ’

Note: Imperial and Canol Formations are absent.

437.4-447

447-450

450-457

*457-461.5*

Unconformity / Kee Scarp 437.4m

Interbedded Limestone and Shale
Limestone:light brown, white, grey, micro-medium crystalline, some grainstone,
very slightly dolomitic, chalky texture in part, common scattered “critters”- crinoids,
crinoid stems, trace stachioides, trace gastropods, some evidence of stromatoporoidea,
some indistinct fossil debris, poor porosity and permeability, some dead oil staning,
minor live oll staining, fairly strong peiroliferous odor, interbedded wth Shale:grey
brown-dark grey, calcareous in part, slightly silty-silty, micaceous, trace fossil
remains.

Interbedded Shale and Limestone, more fossil debris- some crinoids, occasional stem,
traces indistinct fossil remains, streaks of poor intercrystalline porosity, trace vuggy
porosity, some dead oil staining, more cryptocrystalline, slightly argillaceous, trace
druse crystals lining chips, generally brown-dark brown, with some white chalky
textured limestone, occasionally pyritic, trace siltstone.

Siltstone:lght grey green, light grey, calcareous, slightly dolomitic, sandy in part,
pyritic, no visible porosity, interbedded with Shale and Limestone, more shale, trace
Jossil remains, limestone generally more argillaceous and cryptocrystalline, no visible
porosity, mostly siltstone in upper part of interval.

Limestone?sirii:l{r lithology to Norman Weils reef, bufj-light brown-brown, some
granular, occasionally mottled, common to minor druse crystals lining chips, traces
dead oil staining, massive fairly fast cut- some streamning- generally a straw-colored
cut, streaks and bands of microcrystalline porosity, some vuggy porosity, probable
poor permeability, slight oil show in drilling fluid, common yellow fluorescence,
minor indstinct fossil remains, :




461.5-470 Intermixed and interbedded Limestone, Shale and Siltstone, trace pyritic, trace to minor
Jossil debris- trace crinoid, minor stroms, trace stems, spotty fluorescence and <ut,
streaks intercrystalline porosity, trace vuggy porosity, white, light brown-brown,
occasionally cryptocrystalline, some grainstone, minor dolomite crystals lining chips,
trace sparry caicite, more siltstone lower part of interval- very pyritic in part.

Mainly as above but darker, more shale and siltstone, with evidence of stroms and other
Jossil debris, &ace crinoid, spotty to trace fluorescence, common micacecys moterial;

very pyritic, mostly light green-grey siltstone in lower part of interval, less limestone
with depth, some lithology similar to Hare Indian.

Hare Indian 482 m

482-490 Siltstone:grey-grey green, light grey, calcareous to very slightly calcareous,
occasionally dolomitic, micaceous to very micaceous with numerous mica flecks,
some diotite, traces chalky white limestone and some light brown-buff granular
limestone, pyritic- mostly disseminated, with minor shale:dark grey-dark grey brown.

Interbeddead Siltstone and Shale

Shale:dark grey, dark grey brown, very silty, very micaceous, calcareous in part, some
disseminated pyrite, interbedded vith Siltstone:grey-grey brown, argillaceous,

micaceous, pyritic in part, occasicnally sandy, generally darker than above, trace
limestone.

500-510 Mostly light colored siltstone and some shale, trace silty sandstone, no visible
porosity, no shows, generally calcareous to slightly calcareous, trace limestone.

510-520 Siltstone:as above, less micaceous in part, with more skale:grey brown, very silty and
micaceous.

FID: 520 metres January 21, 1999 0210 hrs

 Lewis Rt

Brien Christensen, B.Sc.
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Well Data Summary

Well Name: imp Murphy Discovery Ridge D-4
Location: L168523"' Lp 126 46'

Province: North West Temitories

AFE#: P15718

Licence #: WID # 1837

UWI#: 300D046530126450
Co-ordinates: 6523'126" 126 48’ 48.8"
Field: Discovery Ridge

Drilling Information

Coantractor:

Shehtah Rig # 1

Status:

Elevations: Ks: 4673 m

Grd: 481.9 m
Spud: 89-01-14 0900 hrs
Total Depth: 99-01-21 0210 hrs
Rig Released: 99-01-24

Casing Information

Surface Casing: 244.5 mm surface csg, landed at 200.5 m

Intermediate Casing:

Production Casing: Plupged and Abandoned
|__Geology

NEB: 380-TD

Geclogist: Brian Christensen

Mud Gas: Continental MP 2100

Mud System: Gej-Chem

Sidewall Cores: nil

SFT's: nil

Cores: nil

DST's Ran MDT's for fluid recovery

Remarks: J

Well was logged by

Schlumberger

Plugged and Abandoned

Well was drilled to evaluate the Devonlan Kee Scarp Formation.




Geological Summary

This well, Imp Murphy Discovery Ridge D-4 , was drilled tv evaluate the
Devonian Kee Scarp Formation.

Sample study began at 320 metres in the Lower Cretaceous Formation,

The well was drilled to 520 metres with a gel-chem mud system.

A very good reservoir sandstone was encountered at 373-390 metres. This lower
Cretaceous sand is predominantly fine to medium-grained and generally quartzose and
very clean. There are 12-15 metres of good porosity and permeability noted in
samples. A drilling break and a poor gas response occurred over the entire interval. This
zone has very good reservoir potential, but appears to be “wet

The primary zone of interest, 437.4-461.5 metres, is the Devonian Kee Sc@
Reef. The main rock type is a crypto to medium crystalline limestone with common
grainstone. There is abundent evidence of fossil remains, indicating reef. The upper
zone, 437.4-457, is mostly interbedded limestone and shale, with more siltstone and shale
in the lower part of the interval. Best porosity is estimated at 2-3% microcrystalline and
vuggy. It is inefjfective porosity with common to minor dead-oil plugging. There is very
little evidence of permeability. This zone had a very slight to no gas response.

A very clean limestone, with common to minor fossil debris, occurs at 457-461.5
metres. There is evidence of streaks and bands of 5-7% microcry;lalline porosity, with

abundant fluorescence and cut. A trace live-oil show was noted while catching samples

during this interval. There is very little evidence of permeability. This zone was tested




-2-

with Schiumberger 's MDT tool. There were no fluid recoveries aid the intervals tested

indicate virtually no permeability.

Total depth is 520 metres in the Devonian Hare Indian Formation.

The well was logged by Schlumberger.

This well was plugged and abundoned Jamary 24, 1999.




Formation Tops

Subsea FProg Subsea __Sample _ Subssa Log
Top Jop Top
Pleisticene Drift 385 82.3
Cretececus 205 182.3
Cretaceous Sand 943 373 94.3 373
mperiel 30 437.3 absent
Canol 10 457.3 absent ?
ae Scarp -20 487.3 29.9 437.4 30.3 437
Platform 10.3 457 10.6 456.7
Hare Indian -80 557.3 -14.7 482 6.1 461.2
F1D -100 5672.3 -52.7 620 -42.7 X196

Primary Zones of Interest Kce Scarp

Log picks: DSI

| Logging Summary:
Imperial Resources Limited: Dave Dudas, Logging Analyst
Logging Comeany: Schlumberger

' { ogging Run #1 CNLALDT-NGT-AMS-GR-CAL 520-201 m
DLL-GR-CAL: 520-201 m
MDT
DSI:520-195 m
Driller's Total Depth: 5200 m
Pipe Tally. 519.0 m
Logger's Total Depth: 5196m

Cering Summary:

Drill Stern Test Summary:

No drill stem testing




Sample Descriptions




Imp Murphy Discovery Ridge D-4

- sample study began @ 320 meires in the Cretaceous

Interval Description

320-330 Shale:grey-dark grey, silty in part, trace carbonaceous material, occasionally
calcareous with numerous inoceramus prisms scattered thru ' interval with some
v argillaceous-carbonaceous lining, trace to minor sandstone:grey-light grey, some
dark grey, slight salt and pepper texture, very fine to fine grained, traces lower
_ medium grained, subangular-rounded, moderately sorted, friable to some loose sand
s grains, slightly calcareous, predominantly dolomitic, in part siliceous, common
argillite grans, no visible effective porosity, no shows, carbonaceous in part.

330-335 Mostly shale with some sand stringers, common inoceramus prisms, more shale with
depth.

335-340 Shale:as above, darker, occasionally carbonaceous, silty to slightly silty, trace speckled
shales, abundant inoceramus prisms, traces sandstone.

- 340-350 Shale:grey-grey green, dark grey, more silty, trace speckled shales, less prisms, trace
: brown calcite crystals, trace sandstone.
. 350-360 Shale:grey-medium grey, some dark grey, carbonaceous in part, occasionally

micaceous, trace mica flakes, generally more silty, trace to minor inoceramus prisms,

trace veining, trace sandstone.

360-373 Shale:medium-dark grey, grey brown, sandy in pari, silty-slightly silty, carbonaceous in
pari, interbedded with minor Sandstone:grey brown, dark grey, some clear quartz and
off-white, very fine to fine grained, occasionally lower medium grained, streaks of
intergranular pcrosity, no shows, poor permeability.

373-390 Sandstone:off-white, clear quartz, fine to lower coarse grained, subangular-rounded,
some well rounded, moderately to poorly sorted, occurs mainly as loose sand grains,
estimate 20% + intergranular porosity, no skows, good reservoir, trace to minor
pyrite, very slightly calcareous, common to more abundant silica overgrowths,
traces very fine to fine grained sandstone, patchy to trace kaolin cement, with some
shale streaks and interbeds, more shale with depth.

390-395 Shale:grey-dark grey, occasionally black, carbonaceous in part, slightly bituminous
odor, generally silty, micaceous, interbedded with Sandstone:white, clear quartz,
some translucent, common clear vitreous silica overgrowths, trace to minor kaolin,
slightly calcareous, generally fine to medium grained.

395-400 Shale:grey brown, grey, occasionally dark grey, trace carbonaceous material, silty, less
micaceous, with minor sand interbeds:white, light grey, very fine to lower medium
grained, more consolidated, poor to fair intergranular porosity, no shows, more
kaolin, dolomitic and calcite cemented.




|

400-415

415-425

425-434

434-437.4

.5 6

to
1

Shale:mostly dark grey-black, dark grey brown, grey brown, generally siiy,
occasionally calcareous, micaceous, carbonaceous with a fairly strong petroliferous
odor, trace to minor coal- probable very thin coal seams, with minor sandstone.

Shale:dark grey-black, some dark grey brown, silty, micaceous to very micaceous,
occasionally calcareous, carbonaceous in part, pyritic to trace pyritic, with occasional
thin sand stringers- more sand in 425 m sample: generally fine to medium grained,

mostly unconsolidated, no shows, good porosity.

Shale:dark grey-dark grey brown, some light colored, calcareous in part, more silty and
carbonaceous, trace coal- black, soft, vitreous texture, with some loose fine te medium

grained quartz grains,

Shale:dark grey to mostly black, fairly rich organic shale with coal lenses, trace black
soft glassy coal.

Note: Imperial and Canol Formations are absent.

437.4-447

447-450

450-457

*457-461.5*

Unconformity / Kee Scarp 437.4m

Interbedded Limestone and Shale
Limestone:light brown, white, grey, micro-medium crystalline, some grainstone,
very slightly dolomitic, chalky texture in part, common scattered “critters"”- crinoids,
crinoid stems, trace stachioides, trace gastropods, some evidence of stromatoporoidea,
some indistinct fossil debris, poor porosity and permeability, some dead oil staning,
minor live oil staining, fairly strong petroliferous odor, interbedded wth Shale:grey
brown-dark grey, calcareous in part, slightly silty-silty, micaceous, trace fossil
remains.

Interbedded Shale and Limestone, more fossil debris- some crinoids, occasional stem,
traces indistinct fossil remains, streaks of poor intercrystalline porosity, trace vuggy
porosity, some dead oil staining, more cryptocrystalline, slightly argillaceous, trace
druse crystals lining chips, generally brown-dark brown, with some white chalky
textured limestone, occasionally pyritic, trace siltstone.

Siltstone:Ight grey green, light grey, calcareous, slightly dolomitic, sandy in part,
pyritic, no visible porosity, interbedded with Shale and Limestone, more shale, trace
Jossil remains, limestone generally more argillaceous and cryptocrystalline, no visible
porosity, mostly siltstone in upper part of interval.

Limestone:similar lithology to Norman Wells reef, bufJ-light brown-brown, some
granular, occasionally mottled, common to minor druse crystals lining chips, traces
dead oil staining, massive fairly fast cut- some streaming- generally a straw-colored
cut, streaks and bands of microcrystalline porosity, some vuggy porosity, probable
poor permeability, slight oil show in drilling fluid, common yellow fluorescence,
minor indstinct fossil remains, traces : crinods. stroms, occasional stems. trace coral




461.5-470

470-482

482-490

490-500

500-510

510-520

Intermixed and Interbedded Limestone, Shale and Siltstone, trace pyritic, trace to minor
fossil debris- trace crinoid, minor stroms, trace stems, spotly fluorescence and cut,
streaks intercrystalline porosity, trace vuggy porosity, white, light brown-brown,
occasionally cryptocrystalline, some grainstone, minor dolomite crystals lining chips,
trace sparry calcite, more siltstone lower part of interval- very pyritic in part.

Mainly as above but darker, more shale and siltstone, with evidence of stroms and other
fossil debris, trace crinoid, spotty to trace fluorescence, common micaceous material;
very pyritic, mostly light green-grey siltstone in lower part of interval, less limestone
with depth, some lithology similar to Hare Indian.

Hare Indian 482 m

Siltstone:grey-grey green, light grey, calcareous to very slightly calcareous,
occasionally dolomitic, micaceous to very micaceous with numerous mica flecks,
some biotite, traces chalky white limestone and some light brown-buff granular
limestone, pyritic- mostly disseminated, with minor shale:dark grey-dark grey brown.

Interbedded Siltstone and Shale
Shale:dark grey, dark grey brown, very silty, very micaceous, calcareous in part, some
disseminated pyrite, interbedd:d with Siltstone:grey-grey brown, argillaceous,
micaceous, pyritic in pari, occasionally sandy, generally darker than above, trace
limestone.

Mostly light colored siltstone and some shale, trace silty sandstone, no visible
porosity, no shows, generally calcareous to slightly calcareous, trace limestone.

Siltstone:as above, less micaceous in part, with more shale:grey brown, very silty and
micaceous.

FTD: 520 metres January 21, 1999 0210 hrs

Lo Rt

Brian Christensen, B.Sc.
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SURVEY PLAN




| OVERSIZED
| DOCUMENT
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CANADA LANDS SURVEYS RECORDS
GEOGRAPHIC AND UTM COORDINATES, (NAD27) . 8 2 2 | 2
STATION | NORTHING___]| EASTING [_LATITUDE _TLONGITUDE DATE _FEBRUARY 19,1999
TRAVERSE_STATIONS —
| 7256247.234 | _597774.04] | 65°2457.53" g's°53'::,.? ;lo
Lo 2 7256207.617 | 597906.099 | 65°24'55.73" | 125°53'26.790"
- 3 7255066.681 | 601763.246 | 65°24'14,655" :.‘s-ﬁ'gg.ges" PLAN AND FIELD NOTES . /
) 7254203.006 | 603645246 | 65°23'44,647"_|126°46'07.567" i
Aego———m SEE 5 7252615.526 | 603000.461 | 65°25°00.89" 1 156°47'0.393" OF SURVEY OF
NS0 T T T 6 7252579192 | _602887.326 | 65°22'53.102" | 126°4710.690" ®
 ONISss S T T T T e @ DE,E f\“- 7 7257422.447 | 598257159 | 65° !'5'34.:( 3" mg'g 'zzsas.zgzao e
SNl TRag = 8 7256014.750 | 591701493 | 65°26/00.56( | 127°0123.236" . :
N\ N / g 7256280.178 | 59778812 | 65°24'56.20 | 126°53'35.744" / P R OP O S E D E XPL O R A T0O RY W FLL
\ e SIso / Qe i 7256407.661 | 597640.010 | 65° ::'(Lz_.gszo 675731393 .
\ S~ RSN S 3 7256798.5/8 | 598000.609 | 65°2514.702° | 126°5317.93" '
\ S~ ey, D / N '\\.\\\ 9 7252309.529 | 603045.417 5923'03.584"° | 126°46'57.557" / D | S C O V E R Y R I D G E
\ >~ ~IT~ O/ @ \\‘ \\‘\\\ 20 7253128.392 | 603144.034 5923'10.536" zisms'zg.;ag' - \ 65+30°00"
> =~ 20 [ 7253179.263 | 603169.345 | 65°2312.149° | 126°46/47.223" L S .
o R NS 2 —Tmsaszes T s s / \ ssv3000 ovasss N 653000 IN UNIT D, SECTION 4
> == ~ [7240954.089 | 603727.514__| 65°16'3€ 941" |126°46'37.405" s . : |
A \\\ <332 NN PROPOSED WELL CENTRE / W 127°00'00 o 0
AN ~o \\\\ N \\:ZS‘\\\ \\\\\ 22 | 7253192.009 | 603175.347 | 65°2312.553" _|126°46'46.730" ~ 30 20 10 N G R ' D AR E A 6 5 3 O , | 2 6 4 5
W\ N RIS~ GRID AREA / 80 70 60 50 40
A ~_ W RN TR \ﬁ;@\ NE. . | 7265849274 | 604I01956 | 65°30'00,000" |126°45'00.000" | .
AN N AN NOOTERRLNIN NW. | 7265456.836 | 592538.347 | 65°30'00.000° | 127°00700.000" / NTS MAP 96E/7
\ \ - ™ \ TIJs S.W. 7246669.994 | 593126.009 | 65°20'00.000" {127°00'00.000
\\ \ ‘\\\\\ N \ \\\\ TN | SE. 7247262.399 | 604765.327 ! 65°20'00.000" !gﬂggg.o%?_'_ / 9 NORTHWEST TERRITORIES
NE. | 7253279.906 | 603460979 | 65°2315.065" | 126°46'24.3
N AR IENGRRNEERN \@ DaNy | Ts5srere8 | 0309806 | ereTisonsT isesagszs0e] . . 79 CANADA OiL AND GAS LAND REGULATIONS
\ VoSG SO WY /) D4,5.W. | 7252803.465 | 603114.415 65°23'00.063" | 126°46'52.508" | /
\ \ DRSS NN HAN / : D4,SE. | 72528/5.729 | 603477.390 | 65°23'00.065"_ | 126°4624.36! ,
A \ DA RN SEE 8
\ ~ ~ /| . /
AN \ \\\\\\‘T~\§\\\\\ /| DETAIL : ‘ 78
N \ TN\We |00A PO 2/ SCALE: AS SHOWN
\ W VTSN, e 77 | . £ 7 SURVEYED FOR
\ \\ \ | |1$ b/'-’
N \ \ pL.Ls 7(‘75)‘ ! | / KRS 77
\ . .
\ \\ \ i1 | / ,
\ \ | | :
N NN o ds / e 6 o IMPERIAL OIL RESOURCES LTD.
\ ! I N ' W o P -
W\ \ ' | In! V.o / 0 & ~ A
N\ ! (' | DETAIL B / 4 om st | :
R AR Vo S 0,000 s / / 28 o, | es | s |as|ss|es|s| s |7 THIS SURVEY WAS EXECUTED DURING THE PERIOD
. N \Q\ \\ \\ Hl | DISTANCES ARE GROUND DISTANCES / / £ OCTOBER 10th TO OCTOBER 14, 1997, BY
) N\ Voo | \ FRED CHENG, C.L.S |
W \ “| ! Fd. cLS cloog (@ ' 1 v
GPS CONTROL DETAIL \Q\ \\ \\ ‘|| : UNREGISTERED PLAN BY CURTIS HENRIE, /C.L.S. / 74 .
A \ \ il | ’ /
SCALE 1:50,000 WA SR TI : / LEGEND
Wy i | 2, - E-4 il
\ \ ‘ I o/
N . '\ 1. &% N 7253267.663 / N 7253279906 73 UTM COORDINATES ARE COMPUTED FOR ZONE 9; CENTRAL MERIDIAN 129°W.
\ W ! Voo / 06! . E 603460.979 BEARIN3S WERE DERIVED BY GPS AND ARE REFERRED TO THE MERIDIAN
) N Voot . E 803038 3 THROUGH 129° WEST LONGITUDE
\ A |l | oweosTeReD eLavsY cuRts et L RE 7 PE%Sme veLL ceNTRe 2 DISTANCES ARE EXPRESSED IN METRES AND DECIMALS THEREOF. ~
W Vo ey g% 0.4 72 FOR THE COMPUTATION OF COORDINATES MEASURED DISTANCES HAVE BEEN
W\ Vo e 74.60 ®/- PL.CLS 77 REDUCED TO THE UTM PLANE BY MULTIPLYING THEM BY AN AVERAGE COMBINED
GPS TRAVERSE TABLE (NAD 27) \ oy : A= o R g s SCALE FACTO . )
FROW] GRID DISTANCE | GRG BEARNGT o . % \ Voo 23%08'29" ,1 @ 267°56'36 @‘D\ziﬁ% | NISTANCES SHOWN ON GRID AREA SUEDIDISIONS ARE ON THE UTM PLANE.
. 64110 R EE \ L v 3564 @ 26°26'37" s |2 | o0} AUTHORIZED CONTROL MINUMENTS FOUND SHOWN THUS ... ... ®
2 : I59°06'355" A N\ Vo @® 7| e | S|4 CLS 77 MONUMENTS PLACED SHOWN THUS .............cc....occc... . o
S iesescs T rrosse o N A\ Vo N §5°2000" CLS 77 MONUMENTS FOUND SHOWN THUS ... """ o
4 1324917 179°38°39" 5:9 N \\\\ \ \ “ : ' . 1643.93 ¥ 126°45'00° TRAVERSE POINTS PLANTED SHOWN THUS ... A
5 | 188340 176°29'32" | 519 AN W\ Vo / c-4 N 65°20°00 68°04'07" TRAVERSE POINTS FOUND SHOWN THUS ... . . ...
S 1 lless.es LRI L) \ W Vol A-14 D-4 W 127°00'00 \ on k! GPS DENOTES GLOBAL POSITIONING SYSTEM OBSERVATIONS
Y M L1 \ A Lo 2/ GRID AREA 65°30', i26°45
8_| 2087322 143°4972"_ | 519 \ \ \ Vo FA SCALE: 100,000
: 4::.82; .:)Qsez‘g‘g;" : \\ \\ \ \‘ i : Al |, FRED CHENG, OF THE CITY OF CALGARY, ALBERTA, CANADA LANDS
' 621691 CEMTCEN 4 \\ W\ v ' SURVEYOR, MAKE OATH AND SAY THAT | HAVE IN MY OWN PROPER PERSON,
! 6252.53 23729 | 5 TN W ! L 295°4802° 609 ACCORDING TO LAW AND THE INSTRUCTIONS OF THE SURVEYOR GENERAL OF
| essz87 255391 6 \ Voot ® m SPRUCE srvsmaz” winlole CANADA LANDS, FAITHFULLY AND CORRECTLY EXECUTED THE SURVEY SHOWN
' 1270.64 222049 1 7 N \\ i A 0108 \®/ sm spRUCE BY THIS PLAN AND FIELD NOTES, AND THAT THE SAID PLAN AND FIELD NOTES
s —5324.55 26139y 18 \ NV 23 2.47 ~ ouse 7 ; ARE TRUE TO THE BEST OF MY KNOWLEDGE AND BELIEF.
2 | 402235 106°26'a" | 3 \ AN : & 2430757y LKl SO HELP ME GOD
2 6079.17 109°1513" ) \\ \\ VE g PL, CLS 775 N 7252815.729 ;p:'smucs / 4
2 6120.53 123°3936 | 5 \ \\\ vy ) £ 603477.390 ' . ) PLosT? EjF|e|n
2 6162.64 126°0413" | & \ L : & A ’ .
ST Seses Fis ) o\ ‘\‘l: i | DETAIL ‘A’ "3/71“\" DETAIL / SWORN BEFORE ME AT CALGARY, ALBERTA  CANADA LANDS SURVEYOR
3T azeac 2030835 [ 7 RN\ H 59 UNIT 'D', SECTION 4 2smsprucEy SCALE: 11,000 THIS 22nd DAY OF JANUARY, 1999
o1q' . * 0 . 1]
3 lougggi.z’: :gg"?s?ug" 3 AN \ ‘\l: A SCALE 1:5,000 cosa’ N, DISTANCES ARE GROUND DISTANCES
4 1791.99 205°0r6™ | 6 N WY ' DISTANCES ARE GROUND DISTANCES aeese'se’ N L s
i e reraror— 4 S\ / zq seruce = ST UNIT 'D', SECTION 4
4 | i2537.25 287°42°00" | 8 \ - . - .
P geurs | romsene 16 \\3D O aus 77 _osf [ e GRID AREA 65°30', 126°45' A COM TR ALBERTA
K e 67°30'02°
3 12436.57 295°5500" | 6 ~ ; BEARING TREE TABLE L SCALE: 1:50,000 CHARMAINE HEMMING EXxp. JULY 29, 1999.
L4 6582.37 275°0946” | 8 | ? STATION | GRID BEARING | GROUND DISTANCE | DESCRIPTION :
NOTE: 519 DENOTES CONTROL MONUMENT No. 5907 : 5 243707577 1247 i em SPRUCE
| TO CONTROL MONUMENT 519017 e oS e e RCE IMPERIAL OIL RESOURCES LTD. pMAUE‘EOMALI}CS
s 525422 13.87 7 om SPRUCE 2640 KENSMSTON 20AD KLW. CALGARY. ALBERTA (403) 270-8200 I | 7JAN99 | NAD 27 COORDINATES REVISED| AP
267°30'02" 10.87 4 cm SPRUCE i : VAT
3295956 15.17 5 cm SPRUCE —— PROJECT NO. DRAWING REV | O | 14NOVS7 | ORIGINAL ISSUE
C996-l17-00-06 971000I7 i REV| DATE REVISION DESCRIPTION DRN
WITNESS
file « SME57 -174 Proy. 1998 -06- 212 ox IFW
Qo219
N Y R Y R S RS R L S WD S W N KN A KN I S N A N 1 L
e H
! | l | J ' .‘ ‘ j | 1 1 ) R 4 5 A y Q Q 1N 11 19 1 <A arc
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