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INTRODUCTION
Summary

Paramount Resources Ltd. drilled Arrowhead N65 to evaluate the gas potential of the
Nahanni formation and a secondary objective the Flett . Nabors rig 16 spudded this well
January 14, 1998 and rig released February 27, 1998.

Minor fluid losses were encountered drilling surface hole overbalanced with minor gas
volumes recorded. Logging proved the Flett to be xxxxxx.

The two intermediate sections of the well were drilled without problem utilizing an air
hammer, circulating over to Cutter D to perform logging and casing operations. The
second intermediate section was not logged as it covered the Fort Simpson Shale.

The Nahanni was drilled underbalanced utilizing nitrogen and foam. We encountered
three specific gas bearing sections ranging from 5 to 28 10°m*/d gas rates with significant
water flow associated with each. A liner was cemented in place over the Nahanni to
allow for segregation of these sections and in an attempt to shut off the water flow.

The well will be completed to evaluate the Nahanni gas potential.

Location Map (See Figure 1, Following Page)
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GENERAL DATA

WELL NAME:

EXPLORATION AGREEMENT:
DRILLING AUTHORITY:
GRID AREA:

CO-ORDINATES:

UNIQUE WELL IDENTIFIER:

LESSOR:

OPERATOR:

DRILLING CONTRACTOR:

DRILLING RIG:

POSITION KEEPING:
SUPPORT CRAFT:

DRILLING UNIT PERFORMANCE

DIFFICULTIES & DELAYS:

Paramount Berkley Arrowhead N65
EL 383

1833 Issued December 22, 1997
60°40> 122°45°

Latitude 60°34 45.897”
Longitude 122°57° 18.623”

300N656040122450

Shell Canada Ltd. entered into a formal agreement
with Paramount covering parcel exploration licence
383.

Paramount Resources Ltd.

4000, 350 — 7 Ave. S.W.

Calgary, Alberta

T2P 3WS5

Nabors Drilling Limited
850, 505 -3 St. S.W.
Calgary, Alberta

T2P 3E6

Nabors 16

N/A

N/A

N/A

N/A






SUMMARY OF DRILLING OPERATIONS

ELEVATIONS:

TOTAL DEPTH:

SPUD DATE:

COMPLETED DRILLING DATE:

RIG RELEASE:
WELL STATUS:

HOLE SIZES, CASING

Surface
Intermediate 1
Intermediate 2
Liner

CASING CEMENTING:

SIDETRACKED HOLE:

DRILLING FLUID:

FISHING:

Hole
Size
mm

444
311
216
152

G.L.;
K.B.:

567.9 m
574.6 m

Drilled:
Logged:
Plug Back:
1998 — 01 — 14 @ 1400 hours
1998 — 02 — 14 @ 1830 hours
1998 — 02 — 26 @ 2400
STANDING CASED

See Table 1 — Bit Record

Csg.

Size Wt. Grade Landed
mm  kg/m ‘m
339.7 81.1 J55,ST&C 480
2445 64.74 1.80,LT&C 1890
177.8 38.69 MNS80, LT&C 2529
139.7 253 L8O flush 2856.09

See Casing & Cementing Reports, Following Pages

N/A

See Table 5

Surface Hole: Gel Chemical
1* Intermediate: Air

2" Intermediate: Air / D-Vis
Main Hole: Nitrogem/Foam
N/A



WELL KICKS:

LEAK-OFF TESTS:

TIME DISTRIBUTION:
DEVIATION SURVEY:
ABANDONMENT PLUGS:

COMPOSITE WELL RECORD:

N/A

(Note: The Nahanni formation was drilled
underbalanced)

(see attached)

Gradient at 490 m 18.79 kPa/m, no breakdpwn
Gradient at 1893 m 18.8 kKa/m, no breakdown

See Table 2

See Attached

N/A

See attached, this section



TABLE 1

BIT RECORD
BIT RECORD

# Type Size In Out Total Hrs FOB RPM Cond.

(wm) (m) drilled (daN) TB G
la ReedY1ll 444 0 185m 185m 28.25 3 /10 100/160 3-2-1
2a S 13 444 185 395m 210m 28.25 3 /11 100/161 8-1-I
3a SS 81 444 395 480m 85m 34.00 4 /6 160 2-2-1
1 HP51 311 480 490M 10M 1.50 4 /5 45/50 3-3-1
2 HP43A 311 490 634M 144M 12.75 1/2 45/50 3~-3-1
3 H4252ZR3 311 634 1890M 1256M 57.25 1 ATIR HAMMER
1 FDT 216 1890 1893M M 1.75 3/4 40 1-1-1
2 H42R8R3 216 1893M 2515M  622M 28.75 0/1 AIR HAMMER
3 HP 53A 216 2515M 2530M  15M 7.00 10/12 70/80 2-1-1
1 HZS84F 156 2530M 2847M 317M  33.25 10/12 50 6-8-1
2 HZS84F 156 2847M 2925M 78M 77.75 10 50

BIT CONDITION SCALE

Tooth Wear (T) 0 -8

Bearing Wear (B) 0 -8

Gauge (G) in or (mm) under

New Bit T=0 B=0 G=1in



PARAMOUNT BERKLEY ARROWHEAD N-65

CASING & CEMENTING REPORTS



PARAMOUNT RESOURCES LTD.
CASING SUMMARY
WELL NAME Paramount Berkley Arrowhead LOCATION N-65 DATE __ 98/01/21
SURFACE (X ) INTERMEDIATE ( ) PRODUCTION ( ) LINER ()
MEASURED
Size: 339.7mm NO. DESCRIPTION LENGTH KB Depth
35 1339.7 mm, 81.1 kg/m, J55, ST&C 481.16
KB: 6.7m "
KB -CF: 697 m
Scratchers
Centralizers
Total String 481.16
minus KB to Csg Top (STICK UP) Cut-off
Landed Depth KB 480.00 |Jt. Length
Hole Depth KB
Distance Csg Landed Off Bottom
Cementing Company Sanjel
Wash-Type Volume:
Cement Type Lead Slurry see attached cementing reports Volume:
Additives
Cement Type  Tail Slurry Volume:
Additives
Cement Type Above Stage Collar Volume:
Additives
Displacement Rate: Max m3/min Average m3/min
Calculated Cement Top(s): (fill) mKB (tail) mKB
Returns: Mud Cement 4 m3
String Wt. in Mud Wt of: kg/m3 = daN
Wt. set on slips: daN
Remarks:
Supervisor

PARA-CSG_SUM1 xIs



DATE:

January 20, 1998

=l TICKET NUMBER 51423
iy
WELL NAME: Paramount et al Arrow Head TYPE OF JOB: Surface Casing
COMPANY REPRESENTATIVE: Rod McEachern SANJEL REP.: Wayne Bosse UNIT #: 4429

PDM OPERATOR:

Hole Size 444 mm | Size 3 ?) c‘ \ ’( mm l kg/m { Interval 481.11 m to surface | Type

Depth 480 m | Size mm | Weight kg/m | Interval Depth m
Drill Pipe Size mm_| Size mm_| Weight kg/m | Interval Type

Weight kg/m | Size mm | Weight kg/m | Interval Depth m
Interval Perforations at :

32.0

0:1:0 *G” + 1.0% CaCl,

28.0

0:1:0 “"G" + 2.0% CaCl,

Fill Lines 01:26 1.0 1.1 30.0 H.,0

Pressure Tes: - !
Preflush 01:29 5.0 1.1 29.0 H,O

Spacer 01:33 4.0 1.2 29.0 Visweep

Fill Cement . 01:38 24.32 1.2 28.0 0:1:0 "G" + Additives mixed @1961 kg/m®
Tail Cement 02:03 22.04 0.8 220 0:1:0 *G" + Additives mixed @ 1801 kg/m®
Drop Plug 02:22 Pump out lines

Displacement 02:26 23.6 0.7-02 18.0 - 14.0 H,0

Bump Plug Float held. 4.0 m® Cement returns.




PRESSURE (MPa)

Rate (m*/min)

Density (kg/m?)
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From: ROD MACEACHERN ROD'S CONSULTING Fax: 403 8266215

Page 1 ot 1 Sunday, reoruary 01, 1996 2:30.0/ FM

WELL NAME PARAMOUNT ET AL. LOCATION _ ARROWHEADNG5 DATE 98-02-01
SURFACE ( ) INTERMEDIATE ( *) PRODUCTION ( ) LINER ()
MEASURED
Size: 244.5 mm NO. DESCRIPTION LENGTH KB Depth
136 1244.5MM,64.74 KG/M,L80, LT/C 1 1891.36 | 1890.0
KB: 6.7m ‘
KB -CF: 6.97M
Scratchers
34 Centralizers
Total String 1891.36
minus KB to Csg Top (STICK UP) 1.36 | Cut-off
Landed Depth KB 1890.00 |Jt. Length
Hole Depth KB 1890.00
Distance Csg Landed Off Bottom NILL
Cementing Company SANJEL
Wash-Type PRE FLUSH INVERT, INVERT SPACER Volume: _6M3
Cement Type Lead Slurry LW14, 28 TONN, 1400 KG/M3 Volume: 47M3 i
Additives 2%,SMS, 2% LWA, 2% CACL2,
Cement Type Tail Sturry 0-1-0 G, 43TONN_,1901 KG/M3. Volume: 327 M3;
Additives .4% CFL 3,.1% CFL-H,.2% SPC2,
Cement Type  Above Stage Collar Volume: -
Additives o L
Displacement Rate: Max 1 m3/min Average 0.7 m3/min
Calculated Cement Top(s): i) mKB (tail) mKB
Returns: Mud 157M3 Cement NILL m3
String Wt. in Mud Wt of: 980 kg/m3 = 116,000 daN
Wt. set on slips: 75,000 daN
Remarks: NO CEMENT RETURNS TO SURF ON CEMENT JOB , WORKED CSG
3-5M WHILE MIXING AND MOST OF THE DISPLACEMENT. RECOVERED APP.157
M3, OF CUTTER D" DRILLING FLUID.
Supervisor ROD. MacEACHERN

CSG_SUM2.XLS



DATE: January 31, 1998
TICKET NUMBER:  60259-60
PR RN
WELL NAME:  Paramount Arrowhead TYPE OF JOB: Intermediate Casing
COMPANY REPRESENTATIVE: Rod MacEacheld SANJEL REP.: Sean Marshall UNIT #: 4429
LS.D:

Hole Size 311 mm | Size 244 mm_| Weight 53.57 kg/m | Interval 1891.35 m to surface | Type

Depth 1890 m | Size mm_| Weight kg/m | Interval Depth m
Drill Pipe Size mm | Size mm | Weight kg/m | Interval Type

Weight kg/m | Size mm | Weight kg/m | Interval Depth m
Interval Perforations at

LW-14 + 2.0% SMS + 2.0% LWA + 2.0% CaCl,

0:1:0'G’ + 0.4% CFL-3+0.1% CFL-H + 0.2% SPC Il

Fill Lines 17:46 0.5 0.7 6.0 H,0

Pressure Test 17:48 24.0 I
Preflush 17:50 3.0 0.9 5.0 Invert Preflush

Spacer 17:51 3.0 1.2 6.0 Invert Spacer

Fill Cement 17:55 47.0 1.2 6.0 LW-14 + Additives mixed @ 1400 kg/m’

Tail Cement 18:24 327 1.2 6.0 0:1:0 ‘G’ + Additives mixed @ 1901 kg/m’
Drop Plug 18:49 Pump out lines

Displacement 18:51 72.9 1.2-05 6.0-250 H,0

Bump Plug 20:21 270 No Cement returns. Float held.

NOTE: Invert Preflush and Invert Spacer pumped by C & A.
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PRESSURE (MPs)

Rate (m*/min)

Density (kg/m®)
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PARAMOUNT RESOURCES LTD.
CASING SUMMARY
WELL NAME Paramount Berkley Arrowhead LOCATION N-65 DATE ___ 98/02/06
SURFACE ( ) INTERMEDIATE (2 ) PRODUCTION ( ) LINER ()
MEASURED
Size: 339.7mm NO. DESCRIPTION LENGTH KB Depth
58 [177.8 mm, 38.69 kg/m, N80, LT&C 806.01
KB: 6.7 m liner c/w Cardium spaded fioat shoe,
_ latch float collar, Cardium extended
KB - CF: 6.97 m bbl rotating liner hanger c/w
pack off element for a total length of
806.01 m. Overlap inside 244 mm
liner 167 m.
TOP OF LINER ASSEMBLY 1723.99 M
LANDED DEPTH 2529 M
Scratchers
Centralizers
Total String 806.01 .
minus KB to Csg Top (STICK UP) Cut-off
Landed Depth KB 2529.00 |Jt. Length
Hole Depth KB
Distance Csg Landed Off Bottom
Cementing Company Sanjel
Wash-Type Volume:
Cement Type Lead Slurry see attached cementing reports Volume:
Additives
Cement Type  Tail Slurry Volume:
Additives
Cement Type Above Stage Collar Volume:
Additives
Displacement Rate: Max m3/min Average m3/min
Calculated Cement Top(s): (fill) mKB (tail) mKB
Returns: Mud Cement 2 m3
String Wt. in Mud Wt of: kg/m3 = daN
WH. set on slips: daN
Remarks:
Supervisor

PARA-CSG_SUM2.xIs



—_
February 07, 1998
“¥| TICKET NUMBER: 59590
WELL NAME: Paramount et al Arrowhead TYPE OF JOB: Liner
COMPANY REPRESENTATIVE: Rod McEachern SANJEL REP.: Richard Harasen UNIT #: 4405

L.S.D: N-65 ___| PDM OPERATOR: SAM

.
Hole Size mm | Size \ ’L’I . X 3869 mm | Weight r\ ?5' ' C{ kg/m | Interval 1724 mt0 2530 m | Type Liner Hanger
Depth 2530 m | Size mm | Weight kg/m | Interval 1890 m to 2530 m | Depth m
Drill Pipe Size - mm | Size mm | Weight kg/m | Interval @ to surface | Type
Weight \ kg/m | Size mm | Weight kg/m | Intervai Depth m
Interval Perforations at

Fill Lines 19:57 3.0 0.7 1.0 Invert preflush

Invert Spacer 20:02 2.0 0.8 2.0 Invert spacer @ 1200 kg/m? :
Pressure Test 20:08 13.0

Invert Spacer 20:16 1.0 0.6 2.0 Invert spacer @ 1200 kg/m*

Fill Cement 20:23 14.6 1.0 4.0 Thermal 40 mixed @ 1885 kg/m’

Drop Plug - 20:43 Pump out lines

Displacement 20:48 31.7 1.0-0.4 1.0 - 10.0 H,0

Bump Plug 21:28 13.0 Float held. Job complete.
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Rate (m%min)
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CASING SUMMARY
WELL NAME PARAMOUNT ET AL. LOCATION __ ARROWHEADNGBS DA'TE: 98-02-23/24
SURFACE () INTERMEDIATE () PRODUCTION () LINER#2 (»)
MEASURED
Slee:139.7 NO. DESCRIPTION LENGTiHH KB Depth
39 ;139.7MM,25.3KG/M,L8O,RG 3 FLUSH = 553.33
KB: 6.7m 'HYD 511 ALGOMA ,NEW, : :
KB-CF: 697M 1 1-SMITH INTERNATIONAL LINER 273
HANGER. z
|
|
|
jS_chche_r: , ‘
: Ceniralizers i j
Total String .556.06
minus KB to Csg Top (STICK UP) Cut-off
Landed Depth KB 28S6.09 |Jt. Lengih
Ilole Depth KB 2925.00
Distance Csg Landed Off Bottomn _ 68.91
Cementing Clompany SANJEL . . o
Wash-Type H20 Volume: 1.M3

Cement Type  l.ead Slurry THER'MALAO.? TONNESDENSITY 1“385KG/V|' Volute: 52M3
Additives 1% CFR. .89% CFL2. . 1.2% LTR..7% H+R-B.

Cement Type  Tall Sturery o _ » Volume:
Additives S o
Cement Type  Above Stage Collar S VYolume:
Additives S
Displacement Rate:  Max 0.7 md/min  Average 05 md/min
Calculated Cement Top(s): (i) . mnmKkB (rail) mKB
Returns: Mud FULL  Cement “m3
String WI. In Mud W1 of: 1078 kgmd = 57000  aN
Wt. set on slips: daN

Remarks:  LINER DIFFERENTIAL STUCK @ 2856.09M KB. CEMENTED LINER @
THIS DEPTH.FULL RETURN ON CEMENT JOB , PUT 30M CEMENT PLUG ON TOP

OF THE LINER TOP. o
Supervisor ROD. MacEACHERN

CSG_SUM4.XLS




%%"‘»,’ e D & 3 g
b DATE: February 24, 1998
G ’ i & “Calg: me ade ool TICKET NUMBER: 60676
Ll e DHAhe #1403 Sadan
S = R St
WELL NAME: Paramount et al Arrowhead TYPE OF JOB: Liner
COMPANY REPRESENTATIVE: Rod McEachemn SANJEL REP.: Richard Harasen UNIT #: 4405

L.S.D:

PDM OPERATOR:

Hole Size mm | Size 139 mm_| Weight 25.3 kg/m | Interval 2302.71 m 10 2856.09m | Type Liner Hanger

Depth 2302.71 m | Size mm | Weight kg/m | Interval 2529 m to 2830 m | Depth GQQ.SM m )
Drill Pipe Size mm | Size mm_| Weight kg/m | Interval 2299.94 m to surface | Type ~—
Weight kg/m | Size mm_| Weight kg/m | Interval Depth m
Interval Perforations at

Pressure Teét 08:09 25.0

Preflush 08:14 1.0 1.2 1.0 H,0 A

Batch Mix 08:15 701 1.0 1.0 Thermal 40 RAS + Additives batch mixed.
Cement 08:34 52 04 6.0 Thermal 40 RAS + Additives mixed @ 1885 kg/m®
Drop Plug 08:43 Pump out lines ,

Displacement 08:46 13.7 06-04 1.0-9.0 H,0

Bump Plug 09:12 13.0 Float held.




Paramount et al ,...owhead / N-65
Liner / February 24, 1998 / #60676
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PARAMOUNT BERKLEY ARROWHEAD N-65

MUD DATA



OPERATOR PARAMOUNT RESOURCES
WELL NAME PARAMOUNT ARROWHEAD
LOCATION N-65

PROVINCE NWT

CONTRACTOR NABORS #16

CONCORD REP.

GARTH SHEWCHUK

CONCORD DRILLING FLUIDS LTD. *

WFI | NATA RECAP & SUMMARY
TABLE 5

DRILLING FLUIDS

SPUD IN DATE

DRILL OUT DATE

T.D. DATE
RELEASE DATE

TOTAL DEPTH m.

TOTAL # DAYS

98-01-15

\

‘ mm.

 |INTERVAL m.
CASING SIZE mm.
MUD SYSTEM
DRILLING HRS.

REAMING HRS.

MUD COSTS

90.5

444

0 - 480
339.7

GEL CHEMICAL
#BITS
# DAYS

$8.264

Spudded surface hole on January 15, 1998 with Gel Chemical. Drilled to 480 meters with

minor lost circufation.

8 Ran and set 339.7 mm surface casing with no problems. Cemented.

AVERAGE MUD COST / M.

TOTAL METRES

| 480

AVERAGE R.O.P. M. / HR.

HOLE SIZE mm.

I VAL m.
3 SIZE mm.
M YSTEM

DRILLING HRS.
REAMING HRS.
MUD COSTS

i

HOLE SIZE mm.
INTERVAL m.
CASING SIZE mm.
MUD SYSTEM
DRILLING HRS.
REAMING HRS.
MUD COSTS

i

HOLE SIZE mm.
INTERVAL m.
CASING SIZE mm.
MUD SYSTEM
DRILLING HRS.
REAMING HRS.
MUD COSTS

479 13/4
311 522 2
480 - 1890 Drilled with air to 1890 meters with no hole problems. i 588 21/8
hacks .. 28 | 627 3
AIR Ran Casing and cemented with no hole problems. i 737 1
61 #BITS 3 824 3/4
# DAYS 5 {920 3/4
N/A | 1014 1
AVERAGE MUD COST / M. $14723___|| 1106 1
I TOTAL METRES | 686 |AVERAGE R.O.P. M./HR. 3.22 i 1220 1
i 1330 3/4
Drilled with Air from 1890 metres to 2515 meters. Displaced hole to "D-VIS OPEN HOLE i 1445 1
1890 - 2530 OIL" and drilled from 2515 - 2530 meters. Water invasion into oil from cementing the i 1890 2 3/4
177 liner. Required 'hot lime' additions to absorb water out of the oil. 1956 3
AIR / D-VIS OPEN HOLE OIL 2012 2
375 #BITS 3 i 2009 2
#DAYS 8 {2155 4
$18,600 i 2212 23/4
AVERAGE MUD COST / M. $29.06 1 2270 41/8
TOTAL METRES AVERAGE R.O.P. M. / HR. 17.07 | 2308 5
| 2349 4
156 | 2385 3
2530 - 2925 Drilled with Nitrogen from 2530 - 2630 emters. No geological samples. 2414 21/4
139.7 Drilled with foam and nitrogen from 2630 - 2925 meters. Took on formation water 2471 2
NITROGEN / FOAM near total depth of .6 - 1.0 m3 / min. It was decided to mud up with Polymer to the 2503 1
38.75 #BITS 2 formation water and treat losses with Calcium Carbonate. 2529 1
2 # DAYS 19
$137,722 The well was logged. A 139.7 mm Liner was run. The liner got stuck at 2856 meters;

cemented.

Bottom Hole Temperature = 150 ° C

AVERAGE MUD COST / M. $348.66
GEL 463 __|HOT LIME 60__|CALCIUM CARB. 429 |ULTRA SEAL 48
BARITE 683 |KWIK SEAL 5 |DEFOAMER 1 UNI-DOAM 26
CAUSTIC SODA 61__|X-CIDE 207 14_|LIGNITE 10___|viscom 28
\/iS BLUS 40 |SAWDUST 207_|RHODOPOL 20 |BENTONE 150 30
12__|SODAASH 2__|RHODOCOMP 45 |INHIBOX 16
15m*_|ZINC CARBONATE | 21 _|SAPP 4 |CEMENT 6
SAFE T COAT 46
e commSERReRaAea s
“IRCULATION ( SURF ) INVOICED MUD COST $164,585.28 |
CIRCULATION ( MAIN ) 2600 - 2926 $73,000.00 |MUD COST / METRE $56.27 |
iD LEG COST EQUIPMENT RENTALS $2,475.00 |
TRUCKING COSTS $21,455.00
VAN / HIBOY RENTAL $2,700.00
ANHYDRITE SERVICE COSTS $9,500.00 |:
MUD BREAKERS RESTOCKING $173.90
SLOUGHING HOLE TOTAL GST $14,062.52
¢ ~ [roTAL cosTs $214,955.73
CONCORD FIELD REP. GARTH SHEWCHUK PHONE # 403 234 7771
CONCORD SALES REP. DAN ANDERSON PHONE # 250 785 4715
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FORMATION LEAK-OFF TESTS



JAN-25-598 U8:44 RED MACEACHERN TEL: 148382656877 P:B1

FALCON FORMATION PRESSURE TEST
PRESSURE TESTERS LTD.

8704 - 107th Street, Fort St. John, B.C. V1J 56 TELEPHONE (604) 785-4540

O/l Company fal”_g_m_mf" [g s o Date 9 6 -/ - Z l-i .
Location ,A{JJ‘_ 400 " 3__‘1 ’ L@#_J 22767 / Contractor_ ZQA é el ‘s ;é

Piston Sise __M,’.’. '

Stroke Lengih . 77 el 7Y

Depth of Casing N & o
Depth Drilled Out _’]"9 0
Gradlent af Fluid in Hole __/.0 ¢ 0O

Hydrostatic Pressurd H ? L ‘7’ _ .
Leak-Off Pressura Ht 7 é __
o
Total Prassura at Shoe % o 20 -
Formation Gradient . ] 9 7 7
yygyeas
3 3 z = - -4 -:h
= =
res
1] I : = it
T
4 = T - nonllbebis 4
© il
o oo
x *241
o F = T T
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! 2ritia
b 1 " 3 R edgse
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e T :
- 3o H
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/o N.
i I 2 siiitis

2o @ 2/ 20 ’S:D IE'() 2,0 A0

Volume Pumped/Litres



———

FALCON |
PRESSURE TESTERS LTD.

Oll Compan ////%)40107/ Lot CES e
Locauon/c’?/’éo— 34‘ */ozjw_ 5-7 | ,_

Piston Size ,25 {ﬁ /‘7/’1

Stroke Length ﬁ’ d Mm

Depth of Casing ﬁ/ﬁ ? 2 .

Depth Drilied out L2 P 3 m LA 4
Gradient of Fluid in Hole C]' i/'

Hydrostatic Pressure / gf A p

Leak-Off Pressure ‘@ | 1000

| Total Pressure at Shos .5 5-5_4 (&
“ormation Gradient / g‘gig*

8704 - 107th Street, Fort St. John, B.C. V1J 5R8 fELEPHONE (604) 785-

F.RDN ¢ FALCON PRESSURE TESTERS LTD PHONE NO. : +787 @712 Jul. 17 1998 11:52aM P@1

_FORMATION PRESSURE TEST

lDare ffﬁ 0;7/7 g
Contractor [YALCRS /é
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-Volume Pumped/Litres
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TIME DISTRIBUTION



DATE

JANUARY
16 16 17

DRILLING RIG TIME DISTRIBUTION
PARAMOUNT BERKLEY ARROWHEAD N-65

: FEBRUARY
18 19 20 21 22 23 24 25 26 27 28 29 30 31 1 2 3

4

5 6

‘DAYS FROM SPUD

1 2 3

4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

21

22 23

URILLING
TRIPS

RIG SERVICE
SURVEY
REAM & COND
COND MUD
CIRCULATE
RIG REPAIRS
CSG & CMT
FISHING
LOGGING
CORING
TESTING
WAITING TIME
NU & PT
DRILL OUT
LOST CIRC

LD DP & DC
PLUG/ABAND
RIG UP OTHER
SAFETY MTG

TOTAL

13 15.25 21.25
6.75
075 05
156 125 225

3.5

24 24 24

17 19 15 15 55 11.25 19.25 215 8 1.75
556 35 6 6 5 05 15 4 25 8.25 13.75 45

05 025 05 05 0.25 3 05 05 05 025 125 025 025 025
1 075 075 075 1 0.25 2 125 2 2

1.5

0.5 1 1
075 075

3.5 0.25 0.5 0.5 125 75 55 325

9 6.25 8.75 11.756

7.5

1775 2225 65

16.75 11

6 10.75
3.5

775 6.25 425 15 7

0.5

24 24 - 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24

TABLE 2
TIME DISTRIBUTION

10.75 15.75
7 775

0.5
25

25

0.75

24

3.25
155
0.75

25

0.75
0.5 0.25

24 24



DRILLING RIG TIME DISTRIBUTION
PARAMOUNT BERKLEY ARROWHEAD N-65

TOTAL
7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25
24 25 26 27 28 29 30 3 32 33 34 35 36 37 38 39 40 41 42
6.25 [$] 9 18.25 7 259
525 7.5 3.5 475 85 25 4 7 8.5 55 8 6 6.5 12.25 7.75 197
025 0.25 05 025 0.25 0.5 05 025 025 025 025 0.5 0.5 025 025 0.5 0.25 17
0.75 21
25 2 2.5 3 10
475 8.25
5 425 14 575 475 135 0.5 6.75 3 15 0.75 1.5 525 7.5 3.25] 120.5
2 1.75 2.25 7.5
25 11.25 2 24 1.5 77
0
475 5 775 14.75 14 12 175 67.5
0
0
11.75 105 5 27.25
1 2.75 4 0.5 71.5
1.75 33
0
19 8.75] 27.75
0
2.75 05 175 175 2 21 59.75
025 025 025 0.5 4
0
24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 1008

DRILLING
TRIPS

RIG SERVICE
SURVEY
REAM & COND
COND MUD
CIRCULATE
RIG REPAIRS
CSG & CMT
FISHING
LOGGING
CORING
TESTING
WAITING TIME
NU & PT
DRILL OUT
LOST CIRC
LD DP & DC
PLUG/ABAND
RIG UP OTHER
SAFETY MTG

TOTAL
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DEVIATION RECORD



DEVIATION SURVEY RECORD

Depth (m) Deviation Azimuth Depth (m) Deviation Azimuth
46w 1 2155w 4

64m 3/4 2241m 2 1/4
83m 0 2270m 4 1/8
100m 0 2300r 5
127m 1/4 2308m 5
145m 1/2 2385m 3
173m 1 2414w 2 3/4
183m 0 2443m 2 7/8
199nm 1/4 2471m 2
227m 1/4 2503m 1
242m 3/4 252%m 1
266m 1/2

284m 1/2

303 1/2

323 1/2

342m 3/4

361 1/2

380m 1/2

404m : 1

424m 1

443m 1/2

462m 2

471m 2

480m 1 3/4

522m 2

627m 3

650 2 1/4

737m 1

824w 3/4

520m 3/4

1014m 1

1106m 1

1220m 1

1330m 3/4

1445m 1

153m 1 1/2

1618m 1 3/4

1700m 2

1806m 2

1884m 2 1/4

1890m 2 3/4

1956m 3

1984m 3

2012m 2

2099m 2



FEB-04-98 WED 16:50 UNITED GEOCOM FAX NO. 1 403 218 2401 P.01/01

WELLTYPE: WELLOS CLIENT: PARAMOUN Athne &rc;j Tiliot
Werel Name: N65 a -
FEB. 4/98 ) Computation Method: 1 (Minimum Curvacure) .
Plane Of Vert Section 0.00 Height Of TVD Origin Above Field Datun 0.00
Distance Units used m Dogleg Base Length Used 30
Grid Convergence 0.000 Magnetic¢ Declination 0.000
MD Inc Dir Tvd Vsec Lat Dep Build Turn Dleg Tool
0.0 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0
480.0 1.75 0.00 475.9 7.3 7.3 0.0 c.1 0.0 0.1
522.0 2.00 0.00 521.8 8.7 8.7 0.0 0.2 0.0 0.2
550.0 2.00 0.00 549.9 9.7 8.7 0.0 0.0 0.0 0.0
588.0 2.13 0.00 £87.9 11.0 11.0 0.0 0.1 0.0 0.1
627.0 3.00 0.00 626.8 12.8 12.8 0.0 0.7 .0 0.7
€50.0 2.25 0.00 €49 .8 13_8 13.8 0.0 =-1.0 0.0 1.0
737 .0 1.00 0.00 736.8 16.3 16.3 0.0 0.4 0.0 0.4
824.0 0.75 0.00 823.8 17.6 17.6 0.0 -~0.1 0.0 0.1
920.0 0.75 0.00 919.7 18.9 18.9 0.0 0.0 0.0 0.0
1014.0 1.00 0.00 1013.7 20.3 20.3 0.0 0.1 0.0 0.1
17106.0 1.00 0.00 1105.7 21.9 21.9 0.0 0.0 0.0 0.0
0.0 1.00 0.00 1219.7 23.89 23.9 0.0 0.0 0.0 0.0
-_.30.0 0.75 0.00 1329.7 25.6 25.6 0.0 -0.1 0.0 0.1
1445.0 1.00 0.00 1444.7 27 .4 27 .4 0.0 0.1 0.0 0.1
1533.0 1.50 0.00 1532.7 29.3 29.3 0.0 0.2 0.0 0.2
1618.0 1.75 0.00 1617.6 31.7 31.7 0.0 0.1 0.0 0.1
1700.0  2.00 0.00 1&8%.6 34 .4 34 .4 0.0 0.1 0.0 0.1
1806.0 2_.00 0.00 21805:5 38.1 38.1 0.0 0.0 0.0 ©0©.0C
1884.0 2.25 0.00 1883.5 41.0 41.0 0.0 0.1 0.0 0.1
1890.0 2.75 0.00 1889.5 41.2 41.2 0.0 2.5 0.0 2.5
1956.0 3.00 0.00 195E.4 44,5 44 .5 0.0 0.1 0.0 0.1
1984 .0 3.00 0.00 1983.3 4€.0 46.0 0.0 0.0 0.0 0.0
2012.0 2.00 0.00 2011.3 47 .2 47.2 0.0 -1.1 0.0 1.1
20988.0 2.00 0.00 2098.2 50.3 50.32 0.0 c.0 0.0 0.0
2155.0 4.00 0.00 2154.2 53.2 53.2 0.0 1.1 0.0 1.1
2182.0 3.50 0.00 2181.1 55.0 55.0 0.0 -0.6 0.0 0.8
2212.0 2.75 0.00 2211.1 5€.6 £56.6 0.0 -0.8 0.0 0.7
2241.0 2.25 0.00 2240.0 57.9 57.9% 0.0 -0.5 0.0 0.5
2270.0 4.13 0.00 2269.0 59.5 59.5 0.0 1.9 0.0 1.9
2300.0 5.00 0.00 2298.° 61.9 61.9 0.0 0.9 0.0 0.5
2308.0 5.00 0.00 2306.9 62.6 62.6 0.0 0.0 0.0 0.0
2330.0 4.00 0.00 23282.8 64 .3 64 .3 0.0 -1.4 0.0 1.4
2349.0 4.00 0.00 2347.8 €65.6 65.6 0.0 0.0 0.0 0.0
“9.0 3.88 .00 2367.7 67.0 67.0 0.0 -0.2 0.0 0.2
2385.0 3.00 0.00 2383.7 €7.9 6€7.9 0.0 -1.6 0.0 1.6
2414.0 2.75 0.00 2412.6 69.4 69.4 0.0 -0.3 0.0 0.2
2443 .0 2.88 0.00 2441.6 "70.8 70.8 0.0 0.1 0.0 0.1
2474 .0 2.00 0.00 2472.6 72.1 72.1 c.0 -0.8 0.0 0.8
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COMPOSITE WELL RECORD






GEOLOGY

Drill Cuttings - See following pages for sample descriptions
Sample Distribution: Washed Cuttings, 5 meter intervals

Surface to Total Depth

Two Sets [.S.P.G., Calgary

One Set Paramount
Cores N/A
Lithology: See following pages for descriptions
Stratigraphic Column See Figure 2

Biostratigraphic Column N/A



PARAMOUNT BERKLEY ARROWHEAD N-65

FORMATION TOPS (m)
GL: 5679M
K.B.: 5746 M
FORMATION PROGNOSIS | SAMPLE LOGS LOG/
SAMPLE
SUBSEA
CRET SCATTER v 1311 276 ? 491 +83.6
CRET GARBUTT v | 349 3287 539 +35.6
MISS CHINKEH v 632 -57.4
MISS FLETT v | 451 628 635 -60.4
MISS BANFF /| 829 810 779 -204.4
MISS EXSHAW v | 1329 1318 1316 -741.4
DEV KOTCHO v | 1343 1329 1330 -7554
DEV TETCHO v | 1720 1725 1728 - 11534
KAKISA v 1845 1844 - 1269.4
FT. SIMPSON . | 1892 1870 1870 - 12954
DEV MUSKWA | 2542 2498 -1923.4
SLAVE POINT v 2520 -1945.4
WATT MTN J/ 2565 -1990.4
SULPHUR PT v 2573 -1998.4
NAHANNI v | 2564 2639 -2064.4
HEADLESS SH v 2740 -21654
LANDRY (MANETOE) 2768 -21934
ARNICA v 2834 -2259.4
TOTAL DEPTH 2864 2925 - 23504




PARAMOUNT BERKLEY ARROWHEAD N-65

DRILLING CUTTINGS &

LITHOLOGY DESCRIPTIONS



Formation tops
Sample interval
(in meters)

PARAMOUNT et al ARROWHEAD N65
LAT 60 34' LONG 122 57!

LITHOLOGY

SAMPLE DESCRIPTION

55 - 80

80 - 100
100 - 120
120 - 125
125 ~ 145
145 - 175

(L C L Consultants
Limited

”No sample — NO SAMPLE - predominant lost circulation

material;

SANDSTONE - light gray, white, predominant quartzose, salt
and pepper in part, very fine grained to fine grained,
subangular, well sorted, fair to poor intergranular
porosity, no visual show, slightly calcareous, trace
carbonaceous laminae in part; SANDSTONE - light gray,
white, predominant quartzose, salt and pepper in part, very
fine grained to fine grained, subangular, well sorted, no
visual show, no visible porosity, slightly calcareous,
trace carbonaceous laminae in part;

SANDSTORE - light gray, white, predominant quartzose, salt
and pepper in part, very fine grained to fine grained,
subangular, well sorted, fair to poor intergranular
porosity, no visual show, slightly calcareous, trace
carbonaceous laminae in part; SANDSTONE - light gray,
white, predominant quartzose, salt and pepper in part, very
fine grained to fine grained, subangular, well sorted, no
visual show, no visible porosity, slightly calcareous,
trace carbonaceous laminae in part;

SANDSTONE - light gray, white, predominant quartzose, salt
and pepper in part, very fine grained to fine grained,
subangular, well sorted, no visual show, no visible
porosity, slightly calcareous, trace carbonaceous laminae
in part;

SHALE - medium gray, subfissile to blocky, trace pyrite,
trace micromicaceous, slightly silty in part;

SHALE -~ medium gray, subfissile to blocky, trace pyrite,
trace micromicaceous, slightly silty in part;

page - 7 -




S

Formation tops
Sample interval
(in meters)

PARAMOUNT et al ARROWHEAD N65
LAT 60 34' LONG 122 57!

LITHOLOGY

SAMPLE DESCRIPTION

175 - 195
185 - 205
205 - 215
215 - 220
220 - 225

"ihll:l.(:orusultarrbs
Limited

SANDSTONE - light gray, white, predominant quartzose, salt
and pepper in part, very fine grained to fine grained,
subangular, well sorted, no visual show, no visible
porosity, slightly calcareous, trace carbonaceous laminae
in part, scattered argillaceous laminae; SHALE - medium
gray, subfissile to blocky, trace pyrite, trace
micromicaceous, slightly silty in part; SILTSTONE - medium
gray, grading to silty SHALE, no visual show, no visible
porosity, moderately argillaceous, trace calcareous
streaks, trace pyrite;

SHALE -~ medium gray, subfissile to blocky, trace pyrite,
trace micromicaceous, moderately silty in part, grading
SILTSTONE in part; SILTSTONE - medium gray, grading to
silty SHALE, no visual show, no visible porosity,
moderately argillaceous, trace calcareous streaks, trace
pyrite;

SANDSTONE - gray, brown in small part, quartz, trace chert,
very fine grained to fine grained, subangular, well sorted,
no visual show, no visible porosity, slightly argillaceous,
slightly silty, occasionally calcareous in part; SILTSTONE
- medium gray, grading to silty SHALE, no visual show, no
visible porosity, moderately argillaceous, trace calcareous
streaks, trace pyrite; SHALE - medium gray, subfissile to
blocky, trace pyrite, trace micromicaceous, moderately
silty in part, grading SILTSTONE in part;

SHALE - medium gray, subfissile to blocky, trace pyrite,
trace micromicaceous, moderately silty in part, grading
SILTSTONE in part;

SANDSTONE - light gray, brown in small part, quartz, trace
chert, very fine grained to fine grained, subangular, well
sorted, no visual show, no visible porosity, slightly
argillaceous, slightly silty, moderately siliceous in part,
trace calcareocus streaks in part; SHALE - medium gray,
subfissile to blocky, trace pyrite, trace micromicaceous, '
moderately silty in part, grading SILTSTONE in part;

page - 8 -




Formation tops
Sample interval
(in meters)

PARAMOUNT et al ARROWHEAD N65
LAT 60 34' LONG 122 57!

LITHOLOGY

SAMPLE DESCRIPTION

225 - 230
230 - 235
235 - 255
255 -~ 275

"i‘l C L Consultants
Limited

SANDSTONE - light gray, brown in small part, quartz, trace
chert, very fine grained to fine grgined, subangular, well
sorted, no visual show, no visible porosity, slightly
argillaceous, slightly silty, moderately calcareous in
part; SHALE - medium gray, subfissile to blocky, trace
pyrite, trace micromicaceous, moderately silty in part,
grading SILTSTONE in part; LIMESTONE - white, translucent,
cryptocrystalline, no visual show, no v151b1e porosity,
trace sandy streaks in part;

SANDSTONE - light gray, brown in small part, quartz, trace
chert, very fine grained to fine grained, subangular, well
sorted, no visual show, no visible porosity, trace Iron,
stained in part, slightly argillaceous, slightly silty,
moderately calcareous in part; SHALE - medium gray,
subfissile to blocky, trace pyrite, trace micromicaceous,
moderately silty in part, grading SILTSTONE in part;

SANDSTONE -~ 1light gray, brown in small part, quartz, trace
chert, very fine grained to fine grained, subangular, well
sorted, no visual show, no visible porosity, trace Iron,
stained in part, slightly argillaceous, slightly silty,
moderately calcareous in part; SILTSTONE - medium gray,
grading to silty SHALE, no visual show, no visible
porosity, moderately argillaceous, trace calcareous
streaks, trace pyrite; SHALE - medium gray, subfissile to
blocky, trace pyrite, trace micromicacecus, moderately
silty in part, grading SILTSTONE in part;

SANDSTONE - light gray, brown in small part, quartz, trace
chert, very fine grained to fine grained, subangular to
subrounded, well sorted, no visual show, no visible
porosity, trace Iron, stained in part, slightly
argillaceous, slightly silty, trace kaolinitic in part,
trace calcareous streaks in small part; SHALE - medium
gray, subfissile to blocky, trace pyrite, trace
micromicaceous, moderately silty in part, grading SILTSTONE
in part;

page - 9 -
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Formation tops
Sample interval
(in meters)

PARAMOUNT et al ARROWHEAD N65
LAT 60 34' LONG 122 57!

LITHOLOGY

SAMPLE DESCRIPTION

275 - 295
295 - 315
315 - 335
335 - 355

(‘ C L Consultants
Limited

SANDSTONE - light gray, brown in small part, quartz, trace
chert, very fine grained to fine grained, subangular to
subrounded, well sorted, no visual show, no visible
porosity, trace Iron, stained in part, slightly
argillaceous, slightly silty, trace kaolinitic in part,
trace calcareous streaks in small part; SILTSTONE - medium
gray, grading to silty SHALE, no visual show, no visible
porosity, moderately argillaceous, trace calcareous
streaks, trace pyrite; SHALE - medium gray, subfissile to
blocky, trace pyrite, trace micromicaceous, moderately
silty in part, grading SILTSTONE in part;

SANDSTONE - light gray, brown in small part, quartz, trace
chert, very fine grained to fine grained, subangular to
subrounded, well sorted, no visual show, no visible
porosity, trace Iron, stained in part, slightly
argillaceous, slightly silty, trace kaolinitic in part,
trace calcareous streaks in small part; SHALE - medium
gray, subfissile to blocky, trace pyrite, trace
micromicaceous, moderately silty in part, grading SILTSTONE
in part;

SANDSTONE - light gray, brown in small part, quartz, trace
chert, very fine grained to fine grained, subangular to
subrounded, well sorted, no visual show, no visible
porosity, trace Iron, stained in part, slightly
argillaceous, slightly silty, trace kaolinitic in part,
trace calcareous streaks in small part; SHALE - medium
gray, subfissile to blocky, trace pyrite, trace
micromicaceous, moderately silty in part, grading SILTSTONE
in part; :

SANDSTONE - light gray, brown in small part, quartz, trace
chert, very fine grained to fine grained, subangular to
subrounded, well sorted, no visual show, no visible
porosity, trace Iron, stained in part, slightly
argillaceous, slightly silty, trace kaolinitic in part,
trace calcareous streaks in small part; SHALE - medium
gray, subfissile to blocky, trace pyrite, trace
micromicaceous, trace silty streaks;

page - 10 -
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Formation tops
Sample interval

(in meters)

PARAMOUNT et al ARROWHEAD N65
LAT 60 34' LONG 122 57!

LITHOLOGY

SAMPLE DESCRIPTION

@ Limited

355 - 385
385 - 415
415 - 430
430 - 445
445 - 455

SANDSTONE - light gray, brown in small part, quartz, trace
chert, very fine grained, subangular, well sorted, no
visual show, no visible porosity, slightly argillaceous,
with scattered argillaceous laminae, slightly silty,
grading to SILTSTONE in part, trace kaolinitic in part,
trace calcareous streaks in small part; SILTSTONE - medium
gray, grading to silty SHALE, no visual show, no visible
porosity, moderately argillaceous, trace calcareous
streaks, trace pyrite; SHALE - medium gray, subfissile to
blocky, scattered SILTSTONE streaks, rare pyrite, trace
micromicaceous, trace silty streaks;

SANDSTONE -~ light gray, brown in small part, quartz, trace
chert, very fine grained, subangular, well sorted, no
visual show, no visible porosity, slightly argillaceous,
with scattered argillaceous laminae, slightly silty,
grading to SILTSTONE in part, trace kaolinitic in part,
trace calcareous streaks in small part; SHALE - medium
gray, subfissile to blocky, scattered SILTSTONE streaks,
rare pyrite, trace micromicaceocus, trace silty streaks;
LIMESTONE - white, translucent, cryptocrystalline, no
visual show, no visible porosity, trace sandy streaks in
part;

SILTSTONE - medium gray, grading to silty SHALE, no visual
show, no visible porosity, moderately argillaceous, trace
calcareous streaks, trace pyrite; SHALE - medium gray,
subfissile to blocky, scattered SILTSTONE streaks, rare
pyrite, trace micromicaceous, trace silty streaks;

SILTSTONE - medium gray, grading to silty SHALE, no visual
show, no visible porosity, moderately argillaceous, trace
calcareous streaks, trace pyrite; SHALE - medium gray,
subfissile to blocky, scattered SILTSTONE streaks, rare
pyrite, trace micromicaceous, trace silty streaks;

SHALE - medium gray, subfissile to blocky, scattered

SILTSTONE streaks, rare pyrite, trace micromicaceous in
part, trace silty streaks in small part;
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Formation tops
Sample interval
(in meters)

PARAMOUNT et al ARROWHEAD N65
LAT 60 34' LONG 122 57°

LITHOLOGY

SAMPLE DESCRIPTION

455 - 470

470 - 480

TD SFC HOLE: 480M

480 - 490
490 - 505
505 - 515

(‘ C L Consultants
Limited

SILTSTONE - medium gray, grading to silty SHALE, no visual
show, no visible porosity, moderately argillaceous, trace
calcareous streaks, trace pyrite; SHALE - medium gray,
subfissile to blocky, scattered SILTSTONE streaks, rare
pyrite, trace wmicromicaceous in part, trace silty streaks
in small part;

SILTSTONE - medium gray, grading to silty SHALE, no visual
show, no visible porosity, moderately argillaceous, trace
calcareous streaks, trace pyrite; SHALE - medium gray,
subfissile to blocky, scattered SILTSTONE streaks, rare
pyrite, trace micromicaceous in part, trace silty streaks
in small part;

SHALE - medium gray, subfissile, rare pyrite, trace silty
streaks in small part;

SHALE - wmedium gray, subfissile, becoming blocky in part,
trace pyrite, rare calcareous streaks in part, trace silty
streaks; SILTSTONE - medium gray, salt and pepper, grading
to silty SHALE, no visual show, no visible porosity,
moderately argillaceous, trace calcareous streaks, trace
pyrite;

SHALE -~ medium gray, becoming dark gray in part,
subfissile, becoming blocky in part, trace pyrite, rare
calcareous streaks in part, trace silty streaks; SILTSTONE
- medium gray, salt and pepper, grading to silty SHALE, no
visual show, no visible porosity, moderately argillaceous,
trace calcareous streaks, trace pyrite; SANDSTORE - light
gray, salt and pepper, quartz, trace chert, predominant
siliceous cement, very fine grained, subangular, well
sorted, no visual show, no visible porosity, slightly
argillaceous, with scattered argillaceous laminae, slightly
silty, grading to SILTSTONE in part, trace dolomitic
streaks in small part, trace pyrite in small part;

page — 12 -




Formation tops
Sample interval
(in meters)

PARAMOUNT et al ARROWHEAD N65
LAT 60 34' LONG 122 57!

LITHOLOGY

SAMPLE DESCRIPTION

515 - 525
525 - 535
535 - 540
540 - 560
560 - 580

"?LI(:I.C:orusultau1ts
Limited

SHALE - medium gray, becoming dark gray in part,
subfissile, becoming blocky in part, trace pyrite, rare
calcareous streaks in part, trace silty streaks; SILTSTONE

.~ medium gray, salt and pepper, grading to silty SHALE, no

visual show, no visible porosity, moderately argillaceous,
trace calcareous streaks, trace pyrite; SANDSTONE - light
gray, salt and pepper, quartz, trace chert, predominant
siliceous cement, very fine grained, subangular, well
sorted, no visual show, no visible porosity, -scattered
argillaceous laminae, slightly silty, rare dolomitic
streaks in small part, trace pyrite;

SHALE - medium gray, becoming dark gray in part,
subfissile, becoming blocky in part, trace pyrite, rare

.calcareous streaks in part, trace silty streaks; SANDSTONE

- light gray, brown, quartz, trace chert, predominant
siliceous cement, fine grained to very fine grained and
some medium grained, subangular to subrounded, well sorted,
light brown oil stain, milky white cut, no visible
porosity, secondary dolomite cement in part, slightly
argillaceous, slightly silty, trace pyrite;

SHALE - medium gray, becoming dark gray in part,
subfissile, becoming blocky in part, trace pyrite, rare
calcareous streaks in part, trace silty streaks; SANDSTONE
- light gray, brown, quartz, trace chert, predominant
siliceous cement, fine grained to very fine grained and
some medium grained, subangular to subrounded, well sorted,
light brown o0il stain, milky white cut, no visible
porosity, secondary dolomite cement in part, slightly
argillaceous, slightly silty, trace pyrite;

SHALE - dark gray, fissile to subfissile, trace pyrite
veining, soft, grading to mudstone in part, trace
micromicaceous, rare silty streaks, trace pyrite;

SHALE - dark gray, fissile to subfissile, trace pyrite

veining, soft, grading to mudstone in part, trace
micromicaceous, rare silty streaks, trace pyrite;
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Formation tops
Sample interval
(in meters)

PARAMOUNT et al ARROWHEAD N65
LAT 60 34' LONG 122 57!

LITHOLOGY

SAMPLE DESCRIPTION

580 - 600
600 -~ 620
620 - 630
630 - 640
640 - 650
650 ~ 660

"ibl C L Consultants
Limited

SHALE - medium gray, becoming dark gray in part,
subfissile, becoming blocky in part, trace pyrite, rare
calcareous streaks in part, trace silty streaks; SHALE -
dark gray, fissile to subfissile, trace pyrite veining,
soft, grading to mudstone in part, trace micromicaceous,
rare silty streaks, trace pyrite;

SHALE - dark gray, fissile to subfissile, trace pyrite
veining, soft, grading to wmudstone in part, trace
micromicaceous, rare silty streaks, trace pyrite;

SHALE - dark gray, fissile to subfissile, trace pyrite
veining, soft, grading to mudstone in part, trace
micromicaceous, rare silty streaks, trace pyrite; SHALE -
Kaolin, white , fissile;

SHALE - dark gray, fissile to subfissile, trace pyrite
veining, soft, grading to mudstone in part, trace
micromicaceous, rare silty streaks, trace pyrite; LIMESTONE
- brown, medium gray in part, microcrystalline to
cryptocrystalline, no visual show, no visible porosity,
slightly argillaceous in part, trace pyrite;

SHALE - medium gray, becoming dark gray in part,
subfissile, becoming bleocky in part, trace pyrite, rare
calcareous streaks in part, trace silty streaks; SHALE -
dark gray, fissile to subfissile, trace pyrite veining,
soft, grading to mudstone in part, trace micromicaceous,
rare silty streaks, trace pyrite; LIMESTONE - brown, medium
gray in part, indistinct fossil fragments in part,
microcrystalline to cryptocrystalline, no visual show, no
visible porosity, scattered argillaceous laminae in part,
rare pyrite;

SHALE - wmedium gray, becoming dark gray in part,
subfissile, trace pyrite, trace micromicaceous, trace
calcareous streaks; LIMESTONE - brown, medium gray in part,
indistinct fossil fragments in part, microcrystalline to
cryptocrystalline, no visual show, no visible porosity,
scattered argillaceous laminae in part, rare pyrite;
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Formation tops
Sample interval
(in meters)

PARAMOUNT et al ARROWHEAD N65
LAT 60 34' LONG 122 57!

LITHOLOGY

SAMPLE DESCRIPTION

660

670

685

630

695

700

710

"ihl(:l.t:cn1snﬂten1ts
Limited

- 670

- 685

- 690

- 695

- 700

- 710

- 730

LIMESTONE - brown, medium gray in part, indistinct fossil
fragments in part, microcrystalline to cryptocrystalline,
no visual show, no visible porosity, scattered argillaceous
laminae in part, rare pyrite; SHALE - medium gray, becoming
dark gray in part, subfissile, trace pyrite, trace
micromicaceous, trace calcareous streaks;

LIMESTONE -~ brown, medium gray in part, indistinct fossil
fragments in part, microcrystalline to cryptocrystalline,
no visual show, no visible porosity, scattered argillaceous
laminae in part, rare pyrite; SHALE ~ medium gray, becoming
dark gray in part, subfissile, trace pyrite, trace
micromicaceous, trace calcareous streaks;

LIMESTONE - brown, medium gray in part, indistinct fossil
fragments in part, microcrystalline to cryptocrystalline,
no visual show, no visible porosity, slightly argillaceous
in part, slightly fossiliferous; SHALE ~ medium gray,
becoming dark gray in part, subfissile, trace pyrite, trace
micromicaceous, trace calcareous streaks;

LIMESTONE - brown, medium gray in part, indistinct fossil
fragments in part, trace coral fragments, microcrystalline
to cryptocrystalline, no visual show, no visible porosity,
slightly argillaceous in part, slightly fossiliferous;
SHALE - medium gray, becoming dark gray in part,
subfissile, trace pyrite, trace micromicaceous, moderately
calcareous, grading to Marlstone in part;

SHALE - medium gray, subfissile - fissile, soft, trace
pyrite, trace micromicaceous, moderately calcareous,
grading to Marlstone in part;

SHALE - medium gray, subfissile - fissile, soft, rare
pyrite, rare micromicaceous, moderately calcareous, grading
to Marlstone in part;

SHALE - medium gray, subfissile - fissile, soft, rare

pyrite, rare micromicaceous, moderately calcareous, grading
to Marlstone in part; '
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Formation tops
Sample interval
(in meters)

PARAMOUNT et al ARROWHEAD N65
LAT 60 34' LONG 122 57!

LITHOLOGY

SAMPLE DESCRIPTION

730 - 750
750 - 760
760 - 770
770 - 780
780 - 785
785 - 790
790 - 800
800 - 805

'lihll:l.(:cn1suutan1ts
Limited

SHALE - medium gray, becoming dark gray, subfissile -
fissile, soft, rare pyrite, rare micromicaceous, moderately
calcareous, grading to Marlstone in part;

SHALE - medium gray, becoming dark gray, subfissile -
fissile, soft, rare pyrite, rare micromicaceous, moderately
calcareous;

SHALE - dark gray, black, fissile, soft, slightly
carbonaceous, trace pyrite;

LIMESTONE - mottled buff -~ light brown, fragmental in part,
trace indistinct fossil fragments in part, microcrystalline
to medium crystalline, dull yellow fluorescence, weak milky
cut, no visible porosity, clean, slightly dolomitic with
dolomite micro fracture fill (?), slightly fossiliferous;

LIMESTONE - medium gray, massive, trace indistinct fossil
fragments in part, microcrystalline, no visual show, no
visible porosity, moderately argillaceous, grading to
calcareous SHALE in part, slightly fossiliferous;

SHALE - medium gray, dark gray in part, fissile, soft,
trace pyrite, moderately calcareous;

SHALE - medium gray, dark gray in part, fissile, soft,
trace pyrite, moderately calcareous; SANDSTONE - light gray
~ brown, predominantly quartzose, predominant siliceous
cement, very fine grained, subangular, well sorted, no
visual show, no visible porosity, slightly silty, trace
dolomitic cement, trace pyrite; LIMESTONE - mottled buff -
light brown, massive, trace indistinct fossil fragments in
part, microcrystalline, no visual show, no visible
porosity, clean, slightly fossiliferous;

SHALE - dark gray, black, fissile, soft, slightly
carbonaceous, trace pyrite;
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Formation tops
Sample interval
(in meters)

PARAMOUNT et al ARROWHEAD N65
LAT 60 34' LONG 122 57'

LITHOLOGY

SAMPLE DESCRIPTION

@

805 - 810
810 - 815
815 - 830
830 - 840
840 -~ 850

SHALE - medium gray, dark gray in part, fissile, soft,

trace pyrite, moderately calcareous; SANDSTONE - medium
gray, predominantly quartzose, predominant siliceous
cement, very fine grained to silt grained, subangular, well
sorted, no visual show, no visible porosity, slightly
argillaceous, trace dolomitic cement, trace pyrite; SHALE -
gray - green, soft, fissile, moderately calcareous, grading
to calcareous Marlstone in part, scattered quartz grains
floating; - )

SHALE - medium gray, dark gray in part, fissile, soft,
trace pyrite, moderately calcareous; SANDSTONE - medium
gray, predominantly quartzose, predominant siliceous
cement, very fine grained to silt grained, subangular, well
sorted, no visual show, no visible porosity, slightly
argillaceous, trace dolomitic cement, trace pyrite;

SHALE - medium gray, dark gray in part, fissile, soft,
moderately calcareous; LIMESTONE - mottled buff - light
brown, massive, trace indistinct fossil fragments in part,
microcrystalline, no visual show, no visible porosity,
clean, slightly fossiliferous; SHALE - gray - green, soft,
fissile, moderately calcareous, grading to calcareous
Marlstone in part, scattered quartz grains floating;

LIMESTONE - mottled buff - light brown, massive, trace
indistinct fossil fragments in part, microcrystalline to
fine crystalline, no visual show, no visible porosity,
clean, slightly fossiliferous;

LIMESTONE - mottled buff - light brown, massive, trace
indistinct fossil fragments in part, microcrystalline to
fine crystalline, no visual show, no visible porosity,
clean, slightly fossiliferous; LIMESTONE - mottled buff -
light brown, trace indistinct fossil fragments in part,
microcrystalline to medium crystalline, bright yellow
fluorescence, streaming milky cut, no visible porosity,
clean, slightly oolitic, slightly fossiliferous;
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Formation tops
Sample interval
(in meters)

PARAMOUNT et al ARROWHEAD N65
LAT 60 34' LONG 122 57

LITHOLOGY

SAMPLE DESCRIPTION

850 - 860
860 - 880
880 - 895
8385 -~ 905
305 - 930
930 - 955
955 -~ 985
985 - 1015
1015 - 1045
1045 - 1050
1050 - 1080

'ith:L.Ch:nSLntarnzs
Limited

SHALE - medium gray, light gray in part, subfissile,
moderately calcareous; LIMESTONE - mottled buff - light
brown, trace indistinct fossil fragments in part,
microcrystalline to medium crystalline, bright yellow
fluorescence, streaming milky cut, no visible porosity,
slightly oolitic, slightly fossiliferous, slightly
argillaceous in part;

SHALE ~ medium gray, light gray in part, subfissile,
moderately calcareous;

SHALE - medium gray, light gray in part, subfissile,
moderately calcareous;

SHALE - medium gray, subfissile - fissile, soft, slightly
calcareous in part, trace pyrite;

SHALE -~ medium gray, becoming light gray in part,
subfissile, soft, moderately calcareous, trace pyrite;

SHALE - medium gray, becoming light gray in part,
subfissile, soft, moderately calcareous, trace pyrite;

SHALE - medium gray, becoming light gray in part,
subfissile, soft, moderately calcareous, trace pyrite in
part;

SHALE - medium gray, becowming light gray in part,
subfissile, soft, moderately calcareous, trace pyrite in
part;

SHALE - medium gray, becoming light gray in part,
subfissile, soft, moderately calcareous, trace pyrite in
part;

SHALE - dark gray, medium gray in part, fissile, soft,
slightly carbonaceous, trace pyrite in small part, slightly
calcareous;

SHALE - medium gray, becoming light gray in part,

- subfissile, soft, moderately calcareous, trace pyrite in

part;
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Formation tops
Sample interval
(in meters)

PARAMOUNT et al ARROWHEAD N65
LAT 60 34' LONG 122 57!

LITHOLOGY

SAMPLE DESCRIPTION

1080

1100

1130

1160

1190

1220

1250

1280

1300

1305

l'ihl(:l.t:oruaultarnus
Limited

1100

1130

1160

1150

1220

1250

1280

1300

1305

1315

SHALE - medium gray, becoming light gray in part,
subfissile, soft, moderately calcareous, trace pyrite in
part;

SHALE - medium gray, becoming light gray in part,
subfissile, soft, moderately calcareous, trace pyrite in
part;

SHALE - medium gray, becoming dark gray in part,
subfissile, soft, slightly calcareous, trace pyrite in
small part;

SHALE - medium gray, becoming dark gray in part,
subfissile, trace calcareous in small part, scattered
pyrite disseminated throughout;

SHALE - medium gray, becoming dark gray in part,
subfissile, scattered pyrite disseminated throughout;

SHALE - medium gray, becoming dark gray in part,
subfissile, scattered pyrite disseminated throughout;

SHALE - dark gray, medium gray in part, fissile, soft,
slightly carbonaceous in small part, trace pyrite
disseminated throughout;

SHALE - dark gray, medium gray in part, fissile, soft,
slightly carbonaceous in small part, trace pyrite
disseminated throughout;

SHALE - dark gray, brown in part, fissile, soft, slightly
carbonaceous in small part, trace pyrite disseminated
throughout;

SHALE - dark gray, brown in part, fissile, slightly
carbonaceous, scattered pyrite crystals;
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PARAMOUNT et al ARROWHEAD N65
LAT 60 34' LONG 122 57

LITHOLOGY

Formation tops
Sample interval

(in meters) SAMPLE DESCRIPTION

1315 1330

SHALE - medium gray in part, subfissile - fissile,
moderately calcareous, marly in part, scattered pyrite
disseminated throughout; SHALE - dark gray, brown in part,
fissile, slightly carbonaceous, scattered pyrite crystals;
SHALE - dark gray to black, brown in part, fissile,
possible micro fractures in part, slightly carbonaceous,
scattered pyrite crystals, trace calcareous streaks;

1330 - 1360 SHALE - medium gray in part, subfissile - fissile,
moderately calcareous, marly in part, scattered pyrite
disseminated throughout;

1360 - 1390 SHALE - medium gray in part, light gray in part, subfissile
- fissile, moderately calcareous, marly in part, trace
pyrite;

1390 - 1420

1420

; 1450

1480

1510

1540

1570

- 1600

1450

1480

1510

1540

1570

1600

1630

SHALE - medium - light gray,
moderately calcareous, marly

SHALE - medium - light gray,
moderately calcareous, marly

SHALE - medium - light gray,
moderately calcareous, marly

SHALE - medium - light gray,
part, moderately calcareous,

SHALE - wmedium - light gray,
part, moderately calcareous,

SHALE - medium - light gray,
part, moderately calcareous,

subfissile - fissile,
in part, trace pyrite;

subfissile - fissile,
in part, trace pyrite;

subfissile - fissile,
in part, trace pyrite;

subfissile -~ fissile, waxy in
marly in part, trace pyrite;

subfissile - fissile, waxy in
marly in part, trace pyrite;

subfissile -~ fissile, waxy in
marly in part, trace pyrite;

SHALE - medium gray, subfissile - fissile, scattered pyrite

disseminated throughout;

SHALE - medium gray, subfissile — fissile, scattered pyrite

disseminated throughoutg;

SHALE - medium gray, subfissile - fissile, waxy in part,

moderately calcareous, marly

l'ihl(:l.(:cu1sudtau1ts
Limited

in part, trace pyrite;
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Formation tops
Sample interval
(in meters)

PARAMOUNT et al ARROWHEAD N65
LAT 60 34' LONG 122 57!

LITHOLOGY

1630

1660

1690

1720

1725

1735

1750

1755

1760

‘lith:Ll:oruauhmants
Limited

1660

1630

1720

1725

1735

1750

1755

1760

1770

SAMPLE DESCRIPTION

SHALE - medium gray, subfissile - fissile, becoming medium
- dark gray brown in part, moderately calcareous, marly in
part, trace pyrite; .

SHALE - medium gray, subfissile - fissile, becoming medium
- dark gray brown in part, moderately calcareous, marly in
part, trace pyrite;

SHALE - medium gray, subfissile - fissile, becoming medium
- dark gray brown in part, moderately calcareous, marly in
part, trace pyrite;

SHALE - medium gray, dark gray brown, subfissile - fissile,
moderately calcareous, trace pyrite in part;

LIMESTONE - light gray brown, medium gray in part,
cryptocrystalline, no visual show, no visible porosity,
slightly argillaceous, trace pyrite;

SHALE - medium gray, dark gray brown, blocky, moderately

calcareous, trace pyrite in part; LIMESTONE - light gray

brown, medium gray in part, cryptocrystalline, no visual

show, no visible porosity, slightly argillaceous, grading
to moderately argillaceous in part, trace pyrite;

SHALE - medium gray, dark gray in part, blocky, moderately
calcareous, trace pyrite; LIMESTONE - light gray brown,
medium gray in part, cryptocrystalline, no visual show, no
visible porosity, slightly argillaceous, grading to
moderately argillaceous in part, trace pyrite;

SHALE - medium gray, dark gray brown, blocky, moderately
calcareous, trace pyrite in part; LIMESTONE - light gray
brown, medium gray in part, cryptocrystalline, no visual
show, no visible porosity, slightly argillaceous, trace

pyrite;

SHALE - medium gray, blocky, moderately calcareous, trace
pyrite in part, scattered SILTSTONE streaks; SILTSTONE -
light gray, occasionally medium gray in part, predominant
quartz, grading to very fine grained SANDSTONE in part, no
visual show, no visible porosity, slightly argillaceous in
part, slightly calcareous;

page - 21 -




%
ot

[

Formation tops
Sample interval
(in wmeters)

PARAMOUNT et al ARROWHEAD N65
LAT 60 34' LONG 122 57!

LITHOLOGY

SAMPLE DESCRIPTION

1770

1775

1780

1785

1790

1800

1815

"ihl(:l.(:orusultarnns
Limited

1775

1780

1785

1750

1800

1815

1845

SHALE - medium gray, blocky, moderately calcareous, trace
pyrite in part, scattered SILTSTONE streaks; SILTSTONE -
light gray, occasionally medium gray in part, predominant
quartz, no visual show, no visible porosity, moderately
argillaceous in part, grading to silty calcareous SHALE in
part, slightly calcareous;

SHALE - medium gray, blocky, slightly calcareous, trace
pyrite in part, scattered SILTSTONE streaks; SILTSTONE ~
light gray, occasionally medium gray in part, predominant
quartz, no visual show, no visible porosity, moderately
argillaceous in part, grading to silty calcareous SHALE in
part, trace calcareous streaks in part, becoming dolomitic
in part, trace siliceous cement;

SHALE - medium gray, blocky, slightly calcareous, trace
pyrite in part, scattered SILTSTONE streaks; SILTSTONE -
light gray, occasionally medium gray in part, predominant
quartz, no visual show, no visible porosity, moderately
argillaceous in part, grading to silty calcareous SHALE in
part, trace calcareous streaks in part, becoming dolomitic
in part, trace siliceous cement;

SHALE - medium gray, blocky, slightly calcareous, trace
pyrite in part, scattered SILTSTONE streaks;

SHALE - medium gray, blocky, slightly calcareous, trace
pyrite in part, scattered SILTSTONE streaks;

SHALE - medium gray, blocky, slightly calcareous, trace
pyrite in part, scattered SILTSTONE streaks; SILTSTONE -
light gray, occasionally medium gray in part, predominant
quartz, no visual show, no visible porosity, moderately
argillaceous in part, grading to silty calcareous SHALE in
part, trace calcareous streaks in part, becoming dolomitic
in part, trace siliceous cement;

SHALE - medium gray, blocky, slightly calcareous, trace
pyrite in part, scattered SILTSTONE streaks;
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LAT 60 34' LONG 122 57!

LITHOLOGY

Formation tops
Sample interval
(in meters) SAMPLE DESCRIPTION

1850 SHALE - medium gray, blocky, slightly calcareous, trace
pyrite in part, scattered SILTSTORE streaks; SILTSTONE -
light gray, occasionally medium gray in part, predominant
quartz, grading to very fine grained SANDSTONE in part, no
visual show, no visible porosity, slightly argillaceous in
part, trace calcareous, becoming slightly dolomitic in
part, trace siliceous cement;

1845

1850

1860 SHALE - wmedium gray, blocky, slightly calcareous, trace
pyrite in part, scattered SILTSTONE streaks; SILTSTONE -
light gray, occasionally medium gray in part, predominant
quartz, no visual show, no visible porosity, moderately
argillaceous in part, grading to silty calcareous SHALE in
part, moderately calcareous, grading to silty LIMESTONE in
part, trace siliceous cement;

1860 - 1865 SHALE - medium gray, subfissile, blocky in part, slightly
calcareous, trace pyrite in small part;

1865

1870 SHALE -~ medium gray, subfissile, blocky in part, slightly
calcareous, trace pyrite in small part; LIMESTONE - medium
gray brown, cryptocrystalline to microcrystalline, no
visual show, no visible porosity, moderately argillaceous,
trace pyrite, scattered silty streaks, grading in part to
calcareous SILTSTORE; SILTSTONE - light gray, occasionally
medium gray in part, predominant quartz, no visual show, no
visible porosity, moderately argillaceous in part, grading
to silty calcareous SHALE in part, moderately calcareous,
grading to silty LIMESTONE in part, trace siliceous cement;

1870 - 1890 SHALE - medium gray, blocky in part, moderately calcareous,
trace pyrite disseminated throughout, scattered SILTSTONE
streaks;

TD Intermediate Hole 1890m

1890 -~ 1905 SHALE - medium gray, subfissile - blocky, becoming light
gray in part, moderately calcareous streaks, trace pyrite
disseminated throughout, scattered SILTSTONE streaks in
small part;
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Formation tops
Sample interval
(in meters)

PARAMOUNT et al ARROWHEAD N65
LAT 60 34' LONG 122 57!

LITHOLOGY

SAMPLE DESCRIPTION

1905 - 1935
1935 - 1965
1965 -~ 1995
1995 - 2025
2025 - 2055
2055 - 2080
2080 - 2105
2105 - 2130
2130 - 2155
2155 - 2185

(L C L Consultants
Limited

SHALE -~ medium gray, subfissile - blocky, becoming light
gray in part, moderately calcareous streaks, trace pyrite
disseminated throughout, scattered SILTSTONE streaks in
small part;

SHALE - wmedium gray, subfissile - blocky, moderately

. calcareous streaks, trace pyrite disseminated throughout,

trace SILTSTONE streaks in small part;

SHALE ~ medium gray, subfissile - blocky, slightly
calcareous in part, trace pyrite disseminated throughout,
trace SILTSTONE streaks;

SHALE - medium gray, subfissile - blocky, slightly
calcareous in part, trace pyrite disseminated throughout,
trace SILTSTONE streaks;

SHALE - medium gray, subfissile - blocky, scattered
calcareous streaks, trace pyrite disseminated, trace
SILTSTONE streaks in small part;

SHALE - medium gray, subfissile - blocky, scattered
calcareous streaks, trace pyrite disseminated, trace
SILTSTONE streaks in small part;

SHALE - medium gray, subfissile - blocky, slightly
calcareous streaks, trace pyrite, trace SILTSTONE streaks
in small part;

SHALE - medium gray, subfissile - blocky, slightly
calcareous streaks, trace pyrite, trace SILTSTONE streaks
in small part;

SHALE - medium gray, subfissile - blocky, slightly
calcareous streaks, trace pyrite, rare SILTSTONE streaks in
small part;

SHALE - medium gray, subfissile - blocky, trace calcareous
streaks in small part, trace pyrite;
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Formation tops
Sample interval
(in meters)

PARAMOUNT et al ARROWHEAD N65
LAT 60 34' LONG 122 57!

LITHOLOGY

SAMPLE DESCRIPTION

2185
2215
2245
2275

2305

2320

2335

2350

2380

2400

2410

2430

‘ihll:l.(:orusuhmantSi
Limited

2215

2245

2275

2305

2320

2335

2350

2380

2400

2410

2430

2435

SHALE - medium gray, subfissile - blocky, trace calcareous
streaks in small part, trace pyrite;

SHALE - medium gray, subfissile - blocky, trace calcareous
streaks in small part, trace pyrite;

SHALE - medium gray, subfissile - blocky, trace calcareous
streaks in small part, trace pyrite;

SHALE - medium gray, subfissile - blocky, trace calcareous
streaks in small part, trace pyrite;

SHALE - medium gray, becoming dark gray, subfissile -
blocky, rare clear dolomite ( micro fracture fill ? ),
trace calcareous streaks in small part, trace pyrite;

SHALE - medium gray - dark gray, subfissile -~ blocky, rare
clear dolomite ( micro fracture fill ? ), trace calcareous
streaks in small part, trace pyrite;

SBALE - medium gray - dark gray, subfissile - blocky, rare
clear dolomite ( micro fracture fill ? ), trace calcareous
streaks in small part, trace pyrite;

SHALE - medium gray - dark gray, subfissile - blocky, trace
calcareous streaks in small part, trace pyrite;

SHALE - dark gray to medium gray, slightly brown in part,
subfissile, slightly micromicaceous, trace pyrite, rare
calcareous streaks in small part;

No sample - Blooey line problems;

SHALE - dark gray, subfissile, slightly micromicaceous,
trace pyrite, rare calcareous streaks in small part;

SHALE - wmedium gray -~ dark gray, subfissile - blocky, trace
calcareous streaks in small part, trace pyrite; SHALE -
dark gray, subfissile, slightly micromicaceous, trace
pyrite, rare calcareous streaks in small part;
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Formation tops
Sample intexval
(in meters)

PARAMOUNT et al ARROWHEAD N65
LAT 60 34' LONG 122 57!

LITHOLOGY

SAMPLE DESCRIPTIGON

2435

2445

2455

2470

2475

2490

2500

2505

2515

"i‘l C L. Consultants
Limited

2445

2455

2470

2475

2490

2500

2505

2515

2520

SHALE - dark gray - black, brown in part, fissile -
subfissile, slightly carbonaceous in part, scattered pyrite
throughout, moderately calcareous;

SHALE - dark gray brown, fissile - subfissile, slightly
carbonaceous in part, scattered pyrite throughout, slightly
calcareous in part, becoming dolomitic in small part;

SHALE - medium gray -~ dark gray brown, subfissile - blocky,
rare calcareous streaks, trace pyrite;

SHALE -~ medium gray - dark gray brown, subfissile - blocky,
scattered calcareous and trace quartz veining, scattered
calcareous fracture fill in part, trace calcareous streaks,
trace pyrite;

SHALE - medium gray - dark gray brown, subfissile - blocky,
scattered calcarecus and trace quartz veining, scattered
calcareous fracture fill in part, trace calcareous streaks,
trace pyrite; SHALE - dark gray brown, subfissile, becoming
black, fissile, slightly carbonaceous in part, trace pyrite
throughout;

SHALE - black, fissile, slightly carbonaceous in part,
scattered pyrite throughout;

SHALE - black, brown in part, fissile - subfissile,
slightly calcareous, scattered pyrite throughout;

SHALE ~ black, brown in part, fissile - subfissile,
moderately calcareous, scattered pyrite throughout;

SHALE - black, brown in part,, moderately calcareous
streaks, grading to argillaceous LIMESTONE in part,
scattered pyrite; LIMESTONE - light gray, brown, dark gray
in part, mottled in part, microcrystalline to
cryptocrystalline and some medium crystalline, fragmental
in part with rare clear and translucent calcite fracture
fill - euhedral crystals in part, no visual show, no
visible porosity, trace slickensides in part, rare oolitic
streaks, scattered argillaceocus laminae, scattered
dolomitic streaks, occasional silty;
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Formation tops
Sample interval
(in meters)

PARAMOUNT et al ARROWHEAD N65
LAT 60 34' LONG 122 57°'

LITHOLOGY

2520 - 2525

2525 - 2530

2530 - 2640
2640 - 2655
2655 - 2660
2660 - 2665

E 2665 - 2680

l'ith:Ll:orusuhmants
Limited

SAMPLE DESCRIPTION

SHALE - black, brown in part, moderately calcareous
streaks, grading to argillaceous LIMESTONE in part,
scattered pyrite; LIMESTONE - dark gray, brown, light gray
in part, mottled in part, microcrystalline to
cryptocrystalline and some medium crystalline, scattered
clear calcite fracture fill - euhedral crystals in part, no
visual show, no visible porosity, trace slickensides in
part, trace argillaceous laminae;

LIMESTONE - medium - dark gray, brown, light gray in part,
mottled in part, microcrystalline to cryptocrystalline and
some medium crystalline, scattered clear calcite fracture
fill - euhedral crystals in part, no visual show, no
visible porosity;

TD Mainhole section 2530m

No sample - No sample returns while drilling with N2;

LIMESTONE - light gray, medium gray brown, occasionally
mottled in part, microcrystalline and some medium
crystalline, trace fracture porosity, scattered clear and
white calcite fracture fill -~ trace euhedral crystals in
part, no visual show, no visible porosity, scattered pyrite
in part; LIMESTONE ~ light gray, medium gray brown,
occasionally mottled in part, microcrystalline and some
medium crystalline, scattered clear and white calcite
fracture fill - trace euhedral crystals in part, no visual
show, no visible porosity, scattered pyrite in part;

LIMESTONE - medium - dark gray brown, microcrystalline to
cryptocrystalline and some medium crystalline, scattered
clear calcite fracture £ill - euhedral crystals in part, no
visual show, no visible porosity, trace pyrite
disseminated;

No sample — No sample returns while drilling with N2;

LIMESTONE - medium - dark gray brown, microcrystalline to
cryptocrystalline and some medium crystalline, trace clear,
translucent calcite fracture fill - euhedral crystals in
part, no visual show, no visible porosity, trace pyrite
disseminated;
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Formation tops
Sample interval
(in meters)

PARAMOUNT et al ARROWHEAD N65
LAT 60 34' LONG 122 57!

LITHOLOGY

SAMPLE DESCRIPTION

2680 -~ 2695
2695 - 2700
2700 - 2720
2720 - 2740
2740 - 2745

"ihl(:l.t:cu15LutENﬁts
Limited

No sample - No sample returns while drilling with N2;

LIMESTONE - medium - dark gray brown, microcrystalline to
cryptocrystalline, trace clear, translucent calcite
fracture fill - euhedral crystals in part, no visual show,
no visible porosity, trace pyrite disseminated;

LIMESTONE - medium - dark gray brown, microcrystalline to
cryptocrystalline, trace clear, translucent calcite
fracture fill - euhedral crystals in part, no visual show,
no visible porosity, trace pyrite veining in part, rare
dolomite fracture fill in small part, trace pyrite
disseminated; LIMESTONE - medium - dark gray brown,
microcrystalline to cryptocrystalline, trace fracture
porosity in part, scattered white calcite fracture fill -
euhedral crystals in part, rare dolomite fracture fill in
part, no visual show, no visible porosity, scattered pyrite
veining;

LIMESTONE - medium - dark gray brown, microcrystalline to
cryptocrystalline, trace clear, translucent calcite
fracture fill - euhedral crystals in part, no visual show,
no visible porosity, trace pyrite veining in part, rare
dolomite fracture fill in small part, trace pyrite
disseminated; LIMESTONE - medium - dark gray brown,
microcrystalline to cryptocrystalline, trace fracture
porosity in part, scattered white calcite fracture fill -
euhedral crystals in part, rare dolomite fracture fill in
part, no visual show, no visible porosity, scattered pyrite
veining; :

LIMESTONE - medium - dark gray brown, occasionally light
brown in part, microcrystalline to cryptocrystalline, trace
white - translucent calcite fracture fill - euhedral
crystals in part, no visual show, no visible porosity,

rare dolomitic fracture fill in small part, trace pyrite
veining;
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Sample interval
(in meters)

PARAMOUNT et al ARROWHEAD N65
LAT 60 34' LONG 122 57!

LITHOLOGY

SAMPLE DESCRIPTION

2745 - 2765
2765 -~ 2770
2770 - 2780
2780 - 2790

(‘ C L Consultants
Limited

LIMESTONE - medium - dark gray brown, occasionally light
brown in part, microcrystalline to cryptocrystalline, trace
white - translucent calcite fracture fill - euhedral
crystals in part, no visual show, no visible porosity,

rare dolomitic fracture fill in small part, trace pyrite
veining;

LIMESTORE ~ medium - dark gray brown, light gray in part,
microcrystalline to cryptocrystalline, scattered white
calcite fracture fill - euhedral crystals in part, rare
dolomite fracture fill in part, no visual show, no visible
porosity, scattered pyrite veining in small part, trace
dolomite streaks in part;

LIMESTONE - medium -~ dark gray brown, light gray in part,
microcrystalline to cryptocrystalline, scattered white
calcite fracture fill - euhedral crystals in part, rare
dolomite fracture fill in part, no visual show, no visible
porosity, scattered pyrite veining in small part, trace
dolomite streaks in part; DOLOMITE - white, mottled light
gray in part, medium crystalline to coarse crystalline and
some microcrystalline, no visual show, no visible porosity,
trace dolomite fracture fill, trace pyrobitumen ?, rare
pyrite in small part;

LIMESTONE -~ medium - dark gray brown, light gray in part,
microcrystalline to cryptocrystalline, scattered white
calcite fracture fill - euhedral crystals in part, rare
dolomite fracture fill in part, no visual show, no visible
porosity, scattered pyrite veining in swmall part, trace
dolomite streaks in part; DOLOMITE - white, mottled light
gray in part, medium crystalline to coarse crystalline and
some microcrystalline, trace fracture porosity, no visual
show, no visible porosity, trace dolomite fracture fill,
trace pyrobitumen ?, rare pyrite in small part;
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Sample interval
(in meters)

PARAMOUNT et al ARROWHEAD N65
LAT 60 34' LONG 122 57!

LITHOLOGY

SAMPLE DESCRIPTION

2790 - 2795

2795 - 2800

(‘ C L Consultants
Limited

LIMESTONE - medium - dark gray brown, light gray in part,
cryptocrystalline and some microcrystalline, scattered
white dolomite fracture fill - euhedral crystals in part,
no visual show, no visible porosity, trace pyrite
disseminated in part, trace dolomitic streaks in part;
DOLOMITE - white, semitransluent, medium crystalline to
coarse crystalline and some microcrystalline, trace
fracture porosity, no visual show, no visible porosity,
trace dolomite fracture fill, trace pyrobitumen
interstitial, rare pyrite in small part; DOLOMITE - light
gray -~ medium gray, microcrystalline to fine crystalline
and some cryptocrystalline, trace fracture porosity, no
visual show, trace iron stain, no visible porosity,
becoming slightly argillaceous in part, scattered dolomite
fracture fill, scattered pyrite, disseminated, trace
calcareous streaks, trace argillaceous laminae;

LIMESTONE - medium - dark gray brown, dark gray - black in
part, cryptocrystalline and some microcrystalline,
scattered white dolomite fracture fill - euhedral crystals
in part, scattered iron stain, no visual show, no visible
porosity, trace pyrite disseminated in part, trace
dolomitic streaks in part; DOLOMITE - white,
semitransluent, medium crystalline to coarse crystalline
and some microcrystalline, trace fracture porosity, no
visual show, no visible porosity, trace dolomite fracture
fill, trace pyrobitumen interstitial, rare pyrite in small
part; DOLOMITE - light gray - medium gray, microcrystalline
to fine crystalline and some cryptocrystalline, trace
fracture porosity, no visual show, trace iron stain, no
visible porosity, becoming slightly argillaceous in part,
scattered dolomite fracture fill, scattered pyrite,
disseminated, trace calcareous streaks, trace argillaceous
laminae;
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LITHOLOGY

SAMPLE DESCRIPTION

2800 - 2805
2805 - 2810
2810 - 2815

‘lihlt:l.t3oru3uhmmnts
Limited

LIMESTONE -~ medium - dark gray brown, dark gray - black in
part, cryptocrystalline and some microcrystalline,
scattered white calcite and dolomite fracture fill -
euhedral crystals in part, scattered iron stain, no visual
show, no visible porosity, trace pyrite disseminated in
part, trace dolomitic streaks in part; DOLOMITE - light
gray — medium gray, microcrystalline to fine crystalline
and some cryptocrystalline, no visual show, trace iron
stain, no visible porosity, becoming slightly argillaceous
in part, scattered dolomite fracture fill, scattered
pyrite, disseminated, trace calcareous streaks, trace
argillaceous laminae;

LIMESTONE - medium - dark gray brown, cryptocrystalline and
some microcrystalline, trace white calcite and dolomite
fracture fill - euhedral crystals in part, scattered iron
stain, no visual show, no visible porosity, trace pyrite
disseminated in part, trace dolomitic streaks in part;

LIMESTONE - medium - dark gray brown, cryptocrystalline and
some microcrystalline, trace white calcite and dolomite
fracture fill - euhedral crystals in part, scattered iron
stain, no visual show, no visible porosity, trace pyrite
disseminated in part, trace dolomitic streaks in part;
DOLOMITE - white, semitransluent, medium crystalline to
coarse crystalline and some microcrystalline, trace
fracture porosity, no visual show, no visible porosity,
trace dolomite fracture fill, trace pyrobitumen
interstitial, rare pyrite in small part; DOLOMITE - medium
gray - light gray in part, microcrystalline -to fine
crystalline and some cryptocrystalline, no visual show,
trace iron stain, no visible porosity, occasionally
slightly argillaceous in part, scattered white dolomite
fracture fill, scattered pyrite, disseminated, trace
calcareous streaks;
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Sample interval
(in meters)

PARAMOUNT et al ARROWHEAD N65
LAT 60 34' LONG 122 57!

LITHOLOGY

SAMPLE DESCRIPTION

2815 - 2820
2820 - 2825
2825 - 2830
2830 - 2835

(L C L Consultants
Limited

LIMESTONE - medium - dark gray brown, cryptocrystalline and
some microcrystalline, trace white calcite and dolomite
fracture fill - euhedral crystals in part, scattered iron
stain, no visual show, no visible porosity, trace pyrite
disseminated in part, trace dolomitic streaks in part;
DOLOMITE - light gray, medium gray in part,
cryptocrystalline to fine crystalline and some
microcrystalline, no visual show, trace iron stain, no
visible porosity, scattered white dolomite fracture fill,
scattered pyrite, disseminated, trace calcareous streaks;

DOLOMITE - light gray, medium gray in part,
cryptocrystalline to fine crystalline and some
microcrystalline, no visual show, trace iron stain, no
visible porosity, common white dolomite fracture fill,
scattered pyrite, disseminated, trace calcareous streaks;
DOLOMITE - white, semitranslucent, medium crystalline to
coarse crystalline and some microcrystalline, trace
fracture porosity, no visual show, no visible porosity,
trace dolomite fracture fill, trace pyrobitumen
interstitial, rare pyrite in small part; LIMESTONE - medium
- dark gray brown, cryptocrystalline and some
microcrystalline, trace white calcite and dolomite fracture
fill - euhedral crystals in part, scattered iron stain, no
visual show, no visible porosity, trace pyrite disseminated
in part, trace dolomitic streaks in part;

DOLOMITE - light gray, microcrystalline to fine crystalline
and some cryptocrystalline, no visual show, common iron
stain, no visible porosity, common white dolomite fracture
fill, scattered pyrite in part, disseminated;

DOLOMITE - light gray, white, microcrystalline to fine
crystalline, no visual show, abundant iron stain, no
visible porosity, scattered white dolomite fracture fill,
trace white calcite fracture fill in part, rare calcareous
streaks; DOLOMITE -~ white, semitransluent, medium
crystalline to coarse crystalline and some
microcrystalline, trace fracture porosity, no visual show,
common iron stain, no visible porosity, trace dolomite
fracture fill;
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SAMPLE DESCRIPTION

2835 - 2840
2840 - 2845
2845 - 2847
2847 - 2860

‘ihlt:l.(:orusuhuants
Limited

DOLOMITE - light gray, white, microcrystalline to fine
crystalline, no visual show, abundant iron stain, no
visible porosity, scattered white dolomite fracture fill,
trace white calcite fracture fill in part, rare calcareous
streaks; SHALE - dark gray, black in part, blocky, slightly
calcareous, slightly dolomitic, trace pyrite;

DOLOMITE - light gray, white, microcrystalline to fine
crystalline, no visual show, abundant iron stain, no
visible porosity, scattered white dolomite fracture fill,
trace white calcite fracture fill in part, rare calcareous
streaks;

DOLOMITE - light gray, white, microcrystalline to fine
crystalline, no visual show, abundant iron stain, no
visible porosity, scattered white dolomite fracture fill,
trace white calcite fracture fill in part, rare calcareous
streaks; LIMESTONE ~ light gray, cryptocrystalline and some
microcrystalline, no visual show, no visible porosity,
trace pyrite disseminated in part, trace dolomitic in small
part;

DOLOMITE - light gray, white, occasionally medium gray in
part, microcrystalline to fine crystalline and some
cryptocrystalline, no visual show, abundant iron stain,
scattered thinly interbedded LIMESTONE, no visible
porosity, scattered white dolomite fracture fill, trace
white calcite fracture fill in part; DOLOMITE - white,
semitranslucent, medium crystalline to coarse crystalline
and some microcrystalline, trace fracture porosity, no
visual show, common iron stain, no visible porosity, trace
dolomite fracture fill; LIMESTONE - medium gray - dark gray
in part, cryptocrystalline, nc visual show, no visible
porosity, trace pyrite disseminated in part, trace
dolomitic streaks;
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SAMPLE DESCRIPTION

2860 - 2865
2865 - 2875
2875 - 2885

(‘ C L Consultants
Limited

DOLOMITE -~ light gray, white, occasionally medium gray in
part, microcrystalline, no visual show, abundant iron
stain, scattered thinly interbedded LIMESTONE, no visible
porosity, trace white dolomite fracture fill in part,
slightly calcareous streaks in part; DOLOMITE - white,
semitransluent, medium crystalline to coarse crystalline
and some microcrystalline, trace fracture porosity, no
visual show, common iron stain, no visible porosity, trace
dolomite fracture fill; LIMESTONE - medium gray - dark gray
in part, occasionally light gray in part, cryptocrystalline
and some microcrystalline, no visual show, no visible
porosity, trace pyrite disseminated in part, trace
dolomitic streaks;

DOLOMITE - light gray, white, occasionally medium gray in
part, microcrystalline and some cryptocrystalline, no
visual show, abundant iron stain, scattered thinly
interbedded LIMESTONE, no visible porosity, trace white
dolomite fracture fill in part, slightly calcareous streaks
in part; DOLOMITE - white, semitransluent, medium
crystalline to coarse crystalline and some
microcrystalline, trace fracture poreosity, no visual show,
common iron stain, no visible porosity, fracture £fill in
part; LIMESTONE - medium gray - dark gray in part,
occasionally light gray in part, cryptocrystalline and some
microcrystalline, no visual show, no visible porosity,
trace pyrite disseminated in part, trace dolomitic streaks;

DOLOMITE - light gray, white, occasionally medium gray in
part, microcrystalline and some cryptocrystalline, no
visual show, abundant iron stain, scattered thinly
interbedded LIMESTONE, no visible porosity, trace white
dolomite fracture fill in part, slightly calcareous streaks
in part; DOLOMITE - dark gray, black in part,
microcrystalline to cryptocrystalline, no visual show, no
visible porosity, trace white dolomite fracture fill in
part, rare calcareous streaks;
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2885 - 2895
2895 - 2305
2905 - 2920
2920 - 2925

TD DRILLER 2925m

‘lihl C L Consultants
Limited

DOLOMITE - light gray, white, occasionally medium gray in
part, microcrystalline and some cryptocrystalline, no
visual show, abundant iron stain, no visible porosity,
trace white dolomite fracture fill in part, trace
calcareous streaks in part; DOLOMITE - dark gray, black in
part, microcrystalline to cryptocrystalline, no visual
show, no visible porosity, trace white dolomite fracture
fill in part, rare calcareous streaks;

DOLOMITE - gray, brown, occasionally medium gray in part,
microcrystalline and some cryptocrystalline, no visual
show, abundant iron stain, no visible porosity, trace white
dolomite fracture fill in part;

DOLOMITE - gray, brown, occasionally medium gray in part,
microcrystalline and some cryptocrystalline, no visual
show, common iron stain, no visible porosity, rare white
dolomite fracture fill in part, trace pyrite disseminated;

DOLOMITE - light gray, brown, occasionally medium gray in
part, microcrystalline and some cryptocrystalline, no
visual show, scattered iron stain, scattered stylolite, no
visible porosity, rare white dolomite fracture f£fill in
part, trace pyrite disseminated; DOLOMITE - dark gray,
black in part, microcrystalline to cryptocrystalline, no
visual show, no visible porosity;

@1800Hrs $8-02-14
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HYDROCARBON SHOW SUMMARY

FORMATION INTERVAL REMARKS
Sulphur Pt 2578 No samples - probable frac
20' flare for 3min
Sulphur Pt 2595 No samples - probable frac
3.1mmcf/d
" 2595-2635 avg 1.7mmcf/d
Sulphur Pt/
Nahanni 2636 28.65mmcf/d decr to 19mmcf/d decr to
8.5mmcf/d 2501/min 70,000 ppm
Nahanni 2640-2740 l4mmcf/d decr steadily 10mmcf/d
1501 /min 120,000ppm
Headless 2740-2768 10mmcf/d decr to Smmcf/d
2501/min 98,000 ppm
Landry 2768-2812 9mmcf/d decr to 8mmef/d
2813 8mmcf/d incr to 10.5mmcf/d
1701/min 110,000 ppm
2825 10mmcf/d 2001/min 130,000ppm
Arnica 2838-2847 12mmcf/d decr to 8mmcf/d
300 1/min 142,000ppm
2847-2925 steady 8.5mmcf/d

300 - 600 1/min 130,000ppm
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STRATIGRAPHIC COLUMN



Figure 'V-I|
Stratigraphic Chart
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5. WELL EVALUATION

Downhole Logs (In Pocket, At The End)

TABLE 3 DOWNHOLE LOG SUMMARY
OPEN HOLE LOGS
DATE TYPE INTERVAL (m)
RUN
WESTERN ATLAS
Jan 30/98 High Definition Induction Gamma Ray 479 - 1884
Compensated Z-Densiiog, Compensated Neutron, Gamma 479 - 1871.1
Ray, XY Caliper
Digital Acoustilog, Gamma Ray, XY Caliper 0-1878
Cement Volume 479 - 1878
COMPUTALOG
Feb 15/98 | GRN 2503.4 — 2643
Feb 16/98 | Temperature 1800 — 2543
Feb 17/98 | Borehole Compensated Sonic (lost reading) 2524.8 —2634.6
SCHLUMBERGER
Feb 19/98 | Azimuthal Laterlolog 2529 -29223
Dipole Sonic Imager 1800 - 2918.7
Platform Express compensated Neutron Lithodensity 1800 —2926.4
Platform Express Microlog 1800 —2926.4




TABLE 4

DOWNHOLE LOG SUMMARY

CASED HOLE LOGS
DATE TYPE INTERVAL (m)
RUN
COMPUTALOG
Mar 11/98 | Temperature 994 —2822.7
Sector Bond 2223 — 2822
Mar 12/98 | Perforating 2568.8 — 2640
Mar 16/98 | Sector Bond 2294 - 2660
Mar 21/98 | Collar 2224 -2774
Other Logs: N/A
Synthetic Seismograms: N/A

Formation Stimulation:

See Attached Treatment Reports

Formation & Production Tests:  No DST’s were run, however, the Nahanni

formation was drilled underbalanced (See attached
underbalanced rates)
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DETAILS OF FORMATION &

PRODUCTION TESTING



NTES Yoz

PARAMOUNT RESOURCES LTD.
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Today's: 22-Feb-98 Page: Tof 28 mmrntmamrmmmmnnmw Job No.: 3611

Test Date(s): From: 02/07/98 To: 02/23/98 l .mmmnumxmmrwv ujlllnfnunumnm nwm ,mmmumnumuﬂw mxmvgﬂnﬂr i aurunnnmmwmw mmnummjllv I A HUIwuzuaunmuv- Unit No: Gemini 3
- Company: Paramount Resources nl '11; ,mﬂm mkimmnmmmmﬂ ,.mm - unuummmm:rg‘nﬂr F WNM ﬁ} mmnunrmmum mmmhmmmmmﬂ"”' Y.AIHHN Test Operator: L Turnbull/ T Fox
Location: et al Arrowhead N65 ENERG Y s YS TEMS L TD- Operation: Underbalanced Drilling
S::;Ziroyn:?ep. E::a!\::icEachern UnderBalanced-DrlIling Report Gas SentTo:  Flare

. Date [Time Drill Inlet Prod GAS PRODUCTION OIL PRODUCTION WATER PRODUCTION | INJECT | RATE | OPTIONA [OPTION B |

Depth Press Hours |HPSep_Flow | LPGas_Flow | Total_Flow | Cumm_Gas | Rate Cumm. Rate Cumm. | Gas/N2 [Date Liq.| NetGas | Gain/Loss
m kPa : 10 m%/d 10° m*/d 10° m3/d 10* m/d m3/d m? m? m? m3¥min | m¥min | 10° m¥d m?
02/09/98 15:00

SAFETY AND PROCEDURE MEETING
02/09/98 15:30) | L | | | |
CIRCULATE WELL OVER TO WATER

02/09/98 17:00| ] i | 1 | |
START TO DRILL OUT SHOE / RETURNS TO RIG TANK

(12/10/98 04:00) | | | | { |
PRESSURE TEST PRIMARY AND SECONDARY FLOW LINES TOO 21000 kPa

02/10/98 04:45] [ | | | |
SAFETY MEETING '

02/10/98 05:34] | | | | |
START TO RUN IN HOLE / START AIR INJECTION @ 35.00m%min

(2/10/98 05:46] | 7752 0.02 | 000 | | | |
FLUID TOO SURFACE

02/10/98 05:50| | 8643 002 | 0.00 | y ' j |
START FLUID INJECTION

02/10/98 06:15| | 10336 003 | 000 | | | |
SHUT DOWN AIR INJECTION

02/10198 06:45| | 137.81 004 | 0.00 | | | |
START AIR INJECTION @ 65.00m%/min

02/10/98 07:18| | 835.50 011 | 187.77 187.77 003 | | g |
AIR TO SURFACE

02/10/98 07:47| | 71491 059 | 109.60 1.49 111.10 076 | | | " |
LARGE SLUG OF FLUID AND AIR

02/10/98 09:00] | 23256 178 | 90.89 1.34 92.22 6.08 | ] \
CONTINUE INJECTING AIR TO DRY ANNULAR

02/10/98 10:00| | 24979 278 | 9691 96.91 10.14 | | E |
CONTINUE INJECTING AIR, ANNULAR NOT DRY '

02/1098 11:00] | 23256 378 | 94.08 94.08 1414 | | 4 |
CONTINUE INJECTING AIR, FLUID RETURNS STILL AT APPROX. 100 litres / 5 min.

02/10/98 11:30] | 18088 427 | 9435 94.35 16.08 | { ; |
CONTINUE PUMPING AIR TO DRY HOLE

02/10/98 12:00| | 18088 477 | 94.80 94.80 18.93 | ( | |

CONTINUE INJECTING AIR, ANNULAR NOT DRY
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Test Date(s): From: 02/07/98 To: 02/23/98 J»ﬂ"l l| IH’I!IIﬂlIIl!l‘IHIlBIIIIIIIlIHH’ Y uumnmunuu mp |, e |ﬂ g ) ll‘ |gnnunmmmnnmmuu 4N oy Unit No: Gemini 3
. (= DEDE=NTCDES .

Company: Paramount Resources ITL . . — IIP - m ﬂmmn.numom'l'r B mnmmm . ||f| Test Operator: L Turnbull / T Fox
Location: et al Arrowhead N65 ERRERPGY SYSTENS LTD. Operation: Underbalanced Drilling
Company Rep: Rod MacEachem arpe Gas SentTo:  Flare

Formation:  Nahanni UnderBalanced-Drilling Report
| Date [Time| Drill | Inlet ' Prod GAS PRODUCTION Ol PRODUCGTION WATER PRODUCTION|INJECT | RATE [ OPTION A [OPTION B |

 Depth Press Hours | HPSep_Flow | LPGas_Flow | Total_Flow | Cumm_Gas | Rate Cumm. Rate Cumm. Gas/N2 |Date Lig.| NetGas | Gain/Loss
m kPa 10* m%d 10° m¥d 10°m¥d | 10°m¥d m?/d m? m? m? m¥min | m*min | 10 m%d m?

02/10/98 13:00 155.04  5.77 92.81 92.81 22.85

CONTINUE INJECTING AIR, ANNULAR NOT DRY

02/10/98 14:00] | 14643 676 [* 9127 91.27 2661 | | | |

CONTINUE INJECTING AIR, ANNULAR NOT DRY

02/10/98 15:35)| | 155.04 833 | 9459 94.59 3286 | | 1 |

DRILL OUT 1 METER OF REMAINING SHOE TO CHECK FOR RETURNS

02/10/98 16:00| | 12059 875 | 67.37 28.70 96.07 3450 | \ | ]

CONTINUE INJECTING AIR, ANNULAR NOT DRY

02/10/98 17:00] | 11197 974 | 6815 26.01 94.16 38.38 | \ | |

CONTINUE INJECTING AIR, ANNULAR NOT DRY

02/10/98 18:00] | 12059 1072 |  68.70 26.86 95.56 4226 | | | |

CONTINUE INJECTING AIR, ANNULAR NOT DRY

02/10/98 18:05 | | 12059 1080 | 69.35 26.51 95.85 4259 | i | |

DRILL OUT 0.3 METERS TO CHECK RETURNS

02/10/98 19:00] | 11187 1172 | 69.10 26.58 95.68 4620 | | | |

CONTINUE BLOWING HOLE DRY

02/10/98 20:00| | 11197 1271 | 6912 27.01° 96.13 50.14 | | | |

CONTINUE TO BLOW HOLE DRY

02/10/98 20:08| | 9475 1284 | 63.83 28.78 92.61 5067 | | | |

SHUT DOWN AIR INJECTION TO CHANGE WILLIAMS HEAD RUBBER

02/10/98 23:20| | 13.03 | 0.00 50.89 | | | [

BEGIN TO CIRCULATE WITH N2 AT 42m?/min .

02/10/98 23:22| | 14643 1305 | 6365 31.16 94 81 5096 | y | |

N2 TOO SURFACE

02/10/98 23:23| | 180.88 13.07 | 33.12 33.12 50.98 | | | |

DIRECT FLOW FROM HI STAGE TO LOW STAGE TO PURGE VESSELS '

02/11/98 00:53] | 14643 1354 | 9206 51.14 143.20 5430 | y : | |

DRILL AHEAD / OPEN HI STAGE BACK PRESSURE

02/11/9801:00] 2630.00 | 60.29 1365 | 4862 19.57 68.19 5469 | y | |

02/11/9801:30| 2532.00 | 51.68 1415 | 4464 15.33 59.97 55.96 | | 1 ’

02/11/9802:00| 2533.00 | 51.68 1465 | 4579 15.61 61.41 57.25 | | | ]
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Test Date(s): From: 02/07/98 To: 02/23/98 Mm nnnumuwa ’ff’ WMMM W ﬂmmmmm W mlﬂﬂ WWW nmumnmp Ay Hnﬂmwmw Unit No: Gemini 3
Company: Paramount Resources de ﬁm]ﬂ mnmmmnmﬂf unn!mmumnm&ﬂ '"””'"%l;ﬂlﬂr m&“ﬁﬂm{yﬂm %WMJENWMMMM .lmmmmmmﬂw ,,;[[[ﬂﬂ Test Operator: L Turnbull / T Fox

Location: et al Arrowhead N65 ENERG Y =SV TEMS y A TD Operation: Underbalanced Drilling
c : R Each . - Gas SentTo:  Flare
ompany Rep: Rod MacEachern UnderBalanced-Drilling Report assemtlor T
Formation: Nahanni
. Date [Time| Drill | Inlet | Prod | GAS PRODUCTION OIL PRODUCTION WATER PRODUCTION] INJECT | RATE | OPTION A [OPTION B |
Depth | Press Hours | HPSep_Flow | LPGas_Flow | Total_Flow | Cumm_Gas| Rate Cumm, Rate Cumm. Gas/N2 [Date Liq.; Net Gas | Gain/Loss
m kPa 10* m*d 10° m¥/d 10* m¥%d 10* m%d m?d m? m? m? m3/min | m¥min | 10°m%d m?
02/11/9802:30{ 2534.00 | 5168 1514 | 4508 17.15 62.23 58.54
02/11/98 02:54| | 5168 1553 |  44.95 15.34 60.29 59.48 | | | ]
2535m SAMPLE TAKEN - NO SAMPLE
02/11/9803:00| 2535.00 | 77.52 1563 | 57.42 57.42 59.72 | | | |
02/11/9803:30/ 2536.00 | 9475 1612 |  60.43 60.43 60.98 | | | ]
02/11/9804:00| 2537.00 | 94.75 1662 | 59.82 59.82 62.24 | | | |
02/11/9804:30/ 2539.80 | 103.36  17.12 |  61.38 1.41 62.78 6352 | | } |
02/11/98 04:37| | 9475 1723 | 6073 60.73 6381 | | | |
2540m SAMPLE TAKEN - NO SAMPLE ‘
02/11/9805:00| 2540.00 | 9475 1762 | 6147 61.47 64.79 | | | |
02/11/9806:00| 2543.00 | 43.07 1861 |  36.10 4.10 40.20 67.34 | y [ \
02/11/98 06:26 | | 10336 1895 | 6151 61.51 67.88 | | f |
NO SAMPLE FOR 2545m
02/11/98 06:30| 2545.00 | 9475  19.02 |  61.81 61.81 68.05 | ( ; (
02/11/9807:00| 2547.00 | 103.36  19.52 |  59.73 59.73 69.31 | | ! ! |
02/11/98 07:15| | 9475 1977 | 6141 61.41 69.95 | i : ;
NO SAMPLE FOR 2550m
02/11/98 07:30| 2553.00 | 111.97 20.02 | 66.16 66.16 7058 | ] ' i |
02/11/9808:00| 2553.00 | 94.75 2051 | 5917 59.17 7182 | | ( [
SWITCH N2 TOO BY-PASS / START WIPER TRIP TOO INTERMEDIATE CASING.
02/11/9810:30] 2553.00 | 2077 | 0.00 7210 | \ | |
ON BOTTOM / START N? @ 42m¥min / CONTINUE DRILLING
(12/11/98 10:36| | 2584 2086 | 3252 32.52 7216 | \ [ |

N2 TOO SURFACE.
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Test Date(s): From: 02/07/98 To: 02/23/98 PHW nwmrmnmummwr g mu lﬂ' Jgrmumnnmu W nuuummnmrmrlmw [ i <|;mmmmmmun PR w iummmuv Unit No: Gemini 3
Company: Paramount Resources ul!lli'] A ”“ T ‘rummmnnuxmmﬂ ..dll ““““"“"““‘li% a|lﬂ Mu’fﬁfnﬁiﬁiﬁﬁ" A N% Wﬂmmxmmmnmmnﬂlﬂﬂ mmnnmnmmxmmmwﬂ“" ,ulhﬂ Test Operator: L Turnbull/ T Fox
Location: et al Arrowhead N65 ENERG VY = YS TENS L TD- Operation: Underbalanced Drilling
Eompapy flep: Rod MaFEachern UnderBaIanced-DrIlIing Report Gas Sent To:  Flare

ormation: Nahanni
. Date [Time| Drill | Inlet : Prod GAS PRODUCTION OIL PRODUCTION WATER PRODUCTION | INJECT | RATE | OPTION A [OPTIONB |

Depth Press Hours | HPSep_Flow | LPGas_Flow | Total_Flow | Cumm_Gas Rate Cumm. Rate Cumm. Gas/N2 |Date Liq.{ Net Gas Gain/L.oss
m kPa T md 10° m/d 10°myd | 10°m¥d md m? m? m? m3min | m*min | 10° m¥d m?

02/119811:00| 2553.00 | 77.52 2126 60.45 60.45 73.08

02/11/98 11:20] 2555.00 | 77.52  21.59 |+  60.51 60.51 73.90 | 1 | |

NO SAMPLE FOR 2555m

02/11/9811:30| 2556.00 | 68.91  21.76 |  567.39 57.39 7432 | | | y

02/11/98 11:45| | 68.91 2201 | 59.03 59.03 7493 | \ | |

NO SAMPLE FOR 2560m

02/11/9812:00| 2560.00 | 68.91 2226 |  60.26 1.79 62.15 7555 | \ | |

02/11/98 12:10] | 68.91 2242 |  59.06 59.06 75.97 | i | |

PULL OF BOTTOM TO CIRCULATE

02/11/9812:30| 2564.00 | 77.52  22.75 |  61.02 61.02 76.79 | ] | y

CONTINUE DRILLING

02/11/9813:00| 2564.00 | 86.13 2325 |  68.25 68.25 7849 | | ; |

02/11/9813:30 2565.00 | 9476 2375 | 6365 ' 63.65 7960 | | | |

NO SAMPLE FOR 2565m.

02/11/98 14:00| 2566.00 | 6029 2424 | 3965 11.75 51.40 8088 | . g | |

02/11/98 14:30| 2568.00 | 8.61  24.89 |  17.31 17.31 81.71 | } | |

02/11/98 14:39)| | 861 2489 | 17.31 17.31 81.74 | ] ; ' |

PULL UP TOO INTERMEDIATE CASING TOO CIRCULATE.

02/11/98 16:13] | 1723 2546 | 2555 25.55 81.98 | | | ;

N2 TOO SURFACE

02/11/9816:20| 2568.00 | 6029 2558 |  54.28 1.44 §5.72 8220 | | : ! |

BACK ON BOTTOM DRILLING

02/11/9816:30{ 2570.00 | 86.13  25.73 |  61.51 61.51 8263 | | | |

NO SAMPLE FOR 2570m

02/11/9817:00| 2572.00 | 1723 2617 | 2451 24 51 8360 | | | |

PULL OFF BOTTOM TOO CIRCULATE. :

02/11/9817:19)| | 10336 2647 | 7043 70.43 84.30 | y ; |

STOPPED N? INJECTION / STARTED AIR INJECTION @ 68m*/min
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Test Date(s): From: 02/07/98 To: 02/23/98 ﬂﬂw e Wg hil THAAEAn [y ;ﬁ( mﬂummmmp Ay mmlzmmrmur' Unit No: Gemini 3
i i
Company: Paramount Resources Jf JMBIL mmnmmmnumr mummuuuunﬁl “‘“"'”“”JB mﬁﬁmmmﬂﬁm@ pa] ‘ .anmmm&W' J\Mﬂ] Test Operator: L Turnbull/ T Fox

Location: et al Arrowhead N65 EnreE G Y SYSTENS L TD. Operation: Underbalanced Drilling
Compaf\y Rep: Rod Ma‘cEachern UnderBalanced-DrllIing Report Gas Sent To: Flare
Formation: Nahanni
. Date |[Time| Drili | Inlet | Prod GAS PRODUCTION Oli. PRODUCTION WATER PRODUCTION] INJECT | RATE | OPTION A [OPTIONB |
Depth Press Hours | HPSep_Flow | LPGas_Flow | Total_Flow | Cumm_Gas | Rate Cumm. Rate Cumm. Gas/N2 |Date Liq.] NetGas | Gain/Loss
m kPa 0 mird 10°m¥d | 10°m¥%d | 10° md mA/d m? m? m? m/min | m¥min | 10° m¥d m’
011/9818:00f | 155.04 2715 | 8934 89.34 86.80 68.00
CONTINUE PUMPING AIR @ 68m*/min
02/11/98 18:35] | 16365 2773 |  90.03 1.51 91.55 89.00 | | | 45.00 |
SHUT DOWN AIR INJECTION / BROUGHT N2 BACK ON LINE AT 45m%min TO PURGE ANNULAR AND VESSEL.
02/11/98 19:00| | 8613 2814 | 62,05 62.05 9019 | | | 45.00 |
CONTINUE TO PURGE SYSTEM WITH N2
02/11/98 19:25] | 10336 2840 | 6766 67.66 o121 | | | 45.00 |
PURGE TEST VESSEL WITH N2 / DRILL AHEAD
02/11/9819:30| 2575.00 | 94.75 2848 | 63.92 63.92 91.44 | [ | 45.00 |
SAMPLE AT 2575 METERS - NO SAMPLE
02/11/9819:39| 2578.80 | 111.97 2863 |  76.51 76.51 91.87 | j | 45.00 |
BURNABLE GAS TO SURFACE :
02/11/9819:41| | 10336 2867 | 6977 69.77 91.92 | | | 45.00 |
BURNABLE GAS STOPPED
02/11/98 19:46] | 9475 2874 | 68.94 68.94 92.16 | | | 45.00 |
SAMPLE AT 2580 METERS - NO SAMPLE
02/11/9820:00| 2579.00 | 94.75  28.98 | 66.48 66.48 9281 | ] | 45.00 |
02/11/98 20:03| | 9475 2903 | 66.10 66.10 92.95 | | | 45.00 |
© SAMPLE AT 2585 METERS - NO SAMPLE
02/11/98 20:18] | 9475 2928 | 6563 65.63 9364 | i | 45.00 |
SAMPLE AT 2590 METERS - NO SAMPLE ‘
02/11/9820:30] 2593.00 | 94.75 2948 |  66.14 66.14 9420 | | | 45.00 f
02/11/98 20:35| | 27563 29.56 | 137.51 137.51 9452 | | | 45.00 |
SAMPLE AT 2595 METERS
02/11/9820:36] 2596.00 | 344.54 29.58 |  170.24 : 170.24 9464 | | , | 45.00 | 105.44
BURNABLE GAS TO SURFACE / STOP DRILLING
02/11/98 20:38| | 378.99 2961 | 19161 191.61 94.90 | | | 45.00 |
02/11/9821:00| 2596.00 | 241.17  29.98 |  131.56 166 133.21 97.19 | | | 45.00 | 47.50
NO H2S PRESENT
02/11/9821:10| | 232.56 3014 | 127.22 127.22 98.09 | [ | 45.00 {

DRILL AHEAD
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Test Date(s): From: 02/07/98 To: 02/23/98 , ‘M [ I mmmmmmnm W’ sy “p mu'ml.mnrrhnnnnf [ mmmrqammy ot -m|rs|:nn|.1w Unit No: Gemini 3
8 ”W A JE‘M mﬂ“ﬂ Whmmmmu ﬂv ! ‘W [ mﬂm M ﬂﬂM i{muﬂ dﬂﬂ'{ nummumm mmp "ﬂ”i
i ) ;nﬂ umnumnunmw ﬂﬁmﬂ ,dlm el — ,m]lf[ Test Operator: L Turnbull/ T Fox

Company: Paramount Résources
Location: et al Arrowhead N65 ENE'RG Y SY S TEMS LTy, Operation: Underbalanced Drilling
FC:tompa.ny f?ep: Rod Ma.cEachern UnderBalanced-Drilling Report Gas Sent To: Flare
ormation: Nahanni
Date [Time! Drill Inlet '~ Prod | GAS PRODUCTION OIL PRODUCTION WATER PRODUCTION| INJECT | RATE | OPTION A [OPTIONB |
Depth Press i Hours |HPSep_Flow | LPGas_Flow | Total Flow | Cumm_Gas| Rate Cumm, Rate Cumm. Gas/N2 |Date Lig.| NetGas | Gain/Loss
m kPa | 10 mYd 10° m/d 100 myd | 10° m¥d m/d m? m m? mi/min | m¥min | 10° md m
02/11/9821:25 23256 3038 | 127.31 127.31 99.42 45.00
SAMPLE AT 2600 METERS - NO SAMPLE
02/11/9821:30| 2600.00 | 232.56  30.47 |, 126.88 1.62 128.49 99.86 | | | 45.00 | 63.69
02/11/98 21:34] | 23256 30.53 | 127.58 12.01 139.59 100.22 | | | 45.00 ]
CONNECTION ,
02/11/9822:00| 2600.00 | 206.72  30.97 | 118.47 118.47 101.99 | y | 45.00 | 5367
02/11/98 22:18| | 223.95 3127 | 122383 122.83 103.53 | | | |
SAMPLE AT 2605 METERS - NO SAMPLE
02/11/9822:30| 2610.00 | 223.95 31.47 |  124.90 124.90 104.56 | ] | 45.00 | 6010
2610m SAMPLE TAKEN - NO SAMPLE
02/11/9822:55| 2615.00 | 223.95 31.88 | 124.69 124.69 106.72 | | | y
2615m SAMPLE TAKEN - NO SAMPLE
02/11/9823:00| 2618.00 | 223.95 3196 | 123.96 123.96 107.15 | | | 45.00 | 59.16
02/11/9823:07| 2620.00 | 223.95 32.08 | 12268 ' 122.68 107.74 | | ; |
2620m SAMPLE TAKEN - NO SAMPLE
02/11/9823:25| 2625.00 | 223.95 3233 | 12274 122.74 100.02 | | } ]
© 2625m SAMPLE TAKEN - VERY SMALL AMOUNT
02/11/9823:30] 2627.00 | 22395 3234 | 12265 122,65 109.11 | j | 45.00 | 57.85
02/11/98 23:43)| | 223.95 3236 | 12255 122,55 10919 | | | ) o
**RESET TIME ON COMPUTER 20 MINUTES AHEAD TO CORRISPOND WITH PASON TIME**
02/12/9800:00| 2629.00 | 241.17 3264 | 12835 128.35 11069 | | | 45.00 | 63.55
CONNECTION :
02/12/98 00:23 | 19811 33.03 | 110.21 110.21 11226 | ‘ . | g
2630m SAMPLE TAKEN - VERY SMALL AMOUNT
02/12/9800:30| 263315 | 232.56 3343 | 124.95 124.95 112.83 | g | 45.00 | 60.15
02/12/9800:37| 2635.00 | 28424 3325 |  143.09 143.09 113.48 | [ i ’
2635m SAMPLE TAKEN - VERY SMALL AMOUNT
02/12/98 00:43| 2636.91 | 1447.05 33.35 |  609.21 4.06 613.27 11464 | ] | 45.00 | 544.41

STOP DRILLING / PULL OFF BOTTOM / INCREASE IN GAS RATE



CUMM. WATER PRODUCED TO DATE = 12.53 m*
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Test Date(s): From: 02/07/98 To: 02/23/98 }ﬁmll w BRI n|1.|ml|1m|nmlmumﬂw M m'un'munmumy (L lw [‘ﬂ U w Imumrmrnnum]mp e ]1’]“1‘““'“""" Unit No: Gemini 3
. hid i [ " .
Company: Paramount Resources Jﬂﬂ “ l{ 'mmmmW"mmmmuuunmmmﬂ{m Aﬂﬂﬂ” "’"Lflﬂﬂlfﬂr MMWW m MW H ﬂ’mﬂﬂ&!mmmxmmmﬂi 4ﬂlfﬂiﬂ|1mmumummn p mll!ﬂ“ Test Operator: L Turnbull / T Fox
Location: et al Arrowhead N65 ENVERGY S ) = TENS L T, Operation: Underbalanced Drilling
gompa?y f%ep: Rod Ma'cEachern UnderBaIanced-DrilIing Report Gas Sent To: Flare
ormation: Nahanni
Date [Time| Drill | Inlet | Prod GAS PRODUCTION OIL PRODUCTION [WATER PRODUCTION| INJECT | RATE | OPTION A |[OPTION B |
Depth Press | Hours | HPSep_Flow | LPGas_Flow TotaI_Flow. Cumm_Gas | Rate Cumm. Rate Cumm. Gas/N2 |Date Lig.| Net Gas Gain/Loss i
m kPa 10° m%/d 10° m/d 10° m*/d 10° m’/d m?/d m? m’ m? m?/min | m*min | 10> m%d m? I‘
02/12/98 00:48 1894.94 3343 865.06 6.19 871.25 117.46
02/12/9801:00| 2636.91 | 1507.34  33.63 |, 690.04 690.04 12343 | 1 | 45.00 | 62524
428 =0 ppm
02/12/98 01:30| | 826.88 3442 | 359.09 359.09 13330 | | | 45.00 | 294.29
02/12/9802:00| 2636.91 | 680.46 3461 | 318.02 318.02 140.70 | | | 45.00 | 25322
CONTINUE TO FLOW WELL / BLACK SLUDGE IN SAMPLE CATCHER
02/12/98 02:04 | 3468 | 228 2.28 14126 | y | |
PRIMARY FLOW LINE PLUGGED OFF / SWITCH FLOW THROUGH SECONDARY LINE
02/12/98 02:12] | 861 3468 | 0.00 14127 | [ | 0.00 |
SHUT DOWN N? PUMP
02/12/98 02:21| | 3445 3479 | 4341 43.41 14299 | | | \
PLUGGED OFF AT CHOKE IN RIG'S MANIFOLD SHACK / SWITCH TO FULL 4" FLOW
02/12/9802:30| 2636.91 | 1653.77 34.94 | 59574 595.74 146.85 | | | 0.00 | 595.74
FLUID TOO SURFACE / 70 000ppm / H?S = 25 ppm
02/12/9803:00| 2636.91 | 801.04 3544 | 311.84 311.84 154.84 | | 783 783 | 0.00 | 311.84
WORKING ON UNPLUGGING PRIMARY FLOW LINE
02/12/9803:30| 2636.91 | 706.30 3593 |  286.03 286.03 160.96 | } | 0.00 | 286.03
(2/12/9804:00| 2636.91 | 680.46 3643 | 27439 274.39 166.74 | | 35 11.33 | 0.00 | 27439
02/12/9804:30| 2636.91 | 68046  36.93 |  269.10 269.10 17247 | | | 000" I 269.10
02/12/98 04:38 | 78382 3707 | 307.22 307.22 173.82 | | | 45.00 [
SWITCH FLOW THROUGH PRIMARY FLOW LINE / START N? DOWN HOLE @ 45.00m*min
(12/12/98 04:48] | 826.88 3723 | 31176 311.76 175.93 | | 4500 012 |
START PUMPING FOAM DOWN HOLE @ 0.12m¥min
02/12/9805:00| 2636.91 | 861.34 3743 | 33564 335.64 17866 | RY: 1253 | 4500 012 |
H2S READING = 0 ppm / NET GAS 270.84 10° m¥/d
02/12/98 05:01] | 86134 37.44 | 33587 335.87 178.89 | 1 |
CUMM. BURNABLE GAS TO DATE = 68.00 10°m?
012/12/98 05:02| | 85272 37.46 | 33295 332.95 179.12 | 1 ;
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Test Date(s): From: 02/07/98 To: 02/23/98 uw\ ‘ u.nummmxmmﬂmmww ujmu.mmmmmummw };uuumumnml |ﬁ;|1|r|uu|ﬂmﬂﬂ1ﬂﬂﬂ|~ 0 lﬂmr ‘mlmlnnmm:xi i ﬂmﬂmmnummmuﬂu [y g Mwnumnv Unit No: Gemini 3
Company: Paramount Resources Ild“' ,|II ““[ “ﬂﬁlﬂnummnumnﬂ d“ ‘aﬂﬁﬂ "”’W”!Illl[ﬂ% Aﬂﬂm‘gmmnmnmmr : . ANIK mmmmmnm\“?; mmIIIhnummmm . ’M Test Operator: L Turnbull / T Fox
Location: et al Arrowhead N65 ENERG Y s Ys TEMS y A TD- Operation: Underbalanced Drilling
:ompafly I?ep: Rod Ma.cEachern UnderBalanced-Drllling Report Gas Sent To: Flare

ormation: Nahanni
Date |Time| Drill [ Inlet | Prod GAS PRODUCTION Ol PRODUCTION WATER PRODUCTION| INJECT | RATE | OPTION A [OPTION B ]

Depth Press Hours |{HPSep_Flow | LPGas_Flow | Total_Flow | Cumm_Gas Rate Cumm, Rate Cumm. Gas/N2 |Date Lig.| Net Gas Gain/Loss [
. m kPa 10° m¥d 10° m%/d 10° m*d 10° m¥/d myd m’ m? m? m¥min | m%min | 10°m3d m?
02/12/9805:30| 2636.91 | 826.88 37.93 | 30257 2.50 305.07 184.71 34 1593 | 4500  0.12 7.00
NET GAS 240.27 10° m/d
. 02/12/9806:00| 2636.91 | 844.11 3844 {. 309.95 3.0 313.00 19120 | | 6.16 2209 | 4500 @ 0.12 |

{ET GAS 248.20 10° m*d / SALINITY = 84 000ppm

02/12/9806:30| 2636.91 | 81827  38.92 | 305.85 305.85 197.41 | | 377 2586 | 4500 012 |

NET GAS 241.05 10° m?/d / GOOD SAMPLE IN SAMPLE CATCHER

02/12/9807:00] 2636.91 | 81827 3942 | 303.86 303.86 203.78 | | 377 2963 | 4500  0.12 |

NET GAS 239.06 10° m¥/d / SALINITY = 80 000ppm

02/12/9807:30| 2636.91 | 869.95 39.92 | 287.68 287.68 21020 | | 201,  3te4 | 4500 012 |

NET GAS 222.88 10° m¥/d

02/12/9808:00| 2636.91 | 801.04 4041 |  316.10 316.10 21652 | | 592 3756 | 4500 012 |

NET GAS 251.30 10°m*/d

02/12/98 08:20| | 84411 4074 | 32166 3.51 325.17 22070 | y | f

STARTED TRANSFERING FLUID TOORIG TANK / 37.56m* PRODUCED TOO PIT.

02/12/98 08:30| 2636.91 | 852.72  40.91 | 305.72 305.72 222,97 | | 45 49.36 | 4500  0.12 |

NET GAS 240.92 10°m?/d

02/12/9809:00| 2636.91 | 904.40  41.40 | 33013 330.13 22992 | | 503 5439 | 4400 012 |

NET GAS 266.77 10°m*/d / DECREASE N2 TO 44.00m¥min / SALINITY 50 000 ppm

02/12/98 09:05| | 87856 4148 | 34265 4.09 346.74 231.10 | | | 0.00 012 |

BY-PASS N2 TO REPAIR LEAK

02/12/98 09:15| | 90440 4165 | 386.15 386.15 23345 | | | ]

02/12/98 09:30| 2636.91 | 878.56 41.90 | 33566 335.66 23677 | | 634 60.73 | 4400 012 |

NET GAS 272.30 10°m’/d / WELL SLUGGING

02/12/98 09:55| | 79243 4232 | 14740 147.40 24016 | | | y

HIGH PRESSURE GAS SAMPLE TAKEN # 21607 @ 451 kPa .

02/12/9810:00| 2636.90 | 77620 4240 | 17211 172.11 240.70 | | 305 . 6378 | |

NET GAS 172.11 10°m?/d / SALINITY 72 000 ppm :

02/12/9810:05 | | 82688 4247 | 169.42 169.42 24113 | ! | |

HIGH PRESSURE GAS SAMPLE #21842 @ 431 kPa / SALINITY 7.2 %

02/12/9810:11] | 76659 4257 | 166.72 166.72 241.81 | | | |

HIGH PRESSURE FLUID SAMPLE TAKEN # 21776 @ 350 kPa

02/12/98 10:15| | 663.23 4263 | 10438 2.78 107.16 24222 | | | |

HIGH PRESSURE FLUID SAMPLE TAKEN # 21751 @ 320 kPa
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Test Date(s): From: 02/07/98 To: 02/23/98 ,ﬂ' gl 1g1mrmnm1rm e LT o VT mmmmmgm EREEF Unit No: Gemini 3
. .l':lH’ mw A j || mﬂmﬂl[mmmmﬂ]" ‘dmﬂmmunmmumur m&%wﬂw l ﬁﬁ ‘ﬂ mh ]If
Fl [| ! i pi Yy ﬂ O 4 . | ,[HE Bl mmmmmﬂﬂl 4mm|nmm , Test Operator: L Turnbuii / T Fox

Company: Paramount Resources |}m]]mm[][|]]ﬁ|ﬂﬂ
Location: :al Arrowhead N65 ENERGGY SYS TEMS y A TD- Operation: Underbalanced Drilling
Company Rep: Rod MacEachern 'rpe Gas SentTo:  Flare
Formation:  Nahanni UnderBalanced-Drilling Report ‘
| Date |Time| Drill | Inlet | Prod GAS PRODUCTION OIL PRODUCTION [WATER PRODUCTION| INJECT | RATE | OPTION A [OPTION B |
Depth Press Hours | HPSep_Flow | LPGas_Flow | Total_Flow | Cumm_Gas | Rate Cumm. Rate Cumm. Gas/N2 |Date Liq.| NetGas | Gain/Loss |
m kPa 10* m*/d 10° m¥/d 10? m¥d 10°* m%/d m?/d m’ m? m? m*min | m¥min { 10° m%d m? j
02/12/9810:30| 2636.90 | 542.64 4288 | 118.42 118.42 243.82 1.05 64.83
NET GAS 118.42 10°m¥d
02/12/98 10:43| | 84411 43.00 | 144.85 3.36 148.21 24501 | | | |
\? TOO BY-PASS
02/12/98 11:00| 2636.90 | 602.94 43.38 | 124.63 124.63 246.73 | | 136 66.19 | |
NET GAS 124.63 10°m¥d / SALINITY 100 ooo ppm
02/12/98 11:15| | 56848 4363 | 119.20 235 121.56 24795 | | \ |
02/12/9811:30| 2636.90 | 577.10  43.87 | 123.81 2.21 126.02 24924 | | 256 68.75 | |
NET GAS 123.81 10°m%d
02/12/98 11:35| | 577.10 43.95 | 12287 122.87 24967 | | { |
BROUGHT N? BACK ON LINE @ 45m*/min
02/12/9812:00| 2636.90 | 869.95 4437 | 152.13 152.13 25211 | | 385 7260 | 4400 012 | 8877
START DRILLING
02/12/98 12:05 | | 1360.91 44.45 | 294.84 2.86 297.70 25278 | | | |
PULL OFF BOTTOM TO CIRCULATE HOLE. .
02/12/9812:30] 2636.90 | 2239.48  44.86 | 289.14 4.52 20366 25941 | | 77 80.30 | 4400 012 | 23030
FLOW TEMPERATURE 50 DEGREES CELCIUS
02/12/98 12:33 | 2161.96  44.91 | 30147 4.75 306.21 260.13 | 1 | 0.00 |
N2 TOO BY-PASS :
02/12/98 12:55| | 1886.33 4528 | 356.15 9.94 366.09 265.09 | | | 40.00 |
N2 TOO BACK ON LINE @ 40m*/min
02/12/9813:00| 2636.90 | 1731.29 4536 |  278.41 3.69 282.11 266.04 | | 318 8348 | 40.00" 010 | 22451
02/12/98 13:20| | 1472.89 4568 | 237.72 14.36 252.08 269.91 | | | ;
TEMPERATURE METER MALFUNCTION / SWITCH TO MANUAL TEMPERATURE
02/12/98 13:21| | 183318 4569 | 442.86 2.96 445.82 27022 | | ( |
02/12/98 13:30| 2636.90 | 1490.11  45.84 |  440.00 440.00 21315 | | 412 8760 | 4000 010 | 238240
H?S = 50ppm
(2/12/98 14:00| 2630.00 | 1481.50 46.34 |  497.36 2.94 500.30 28215 | | 22 89.80 | 40.00  0.10 | 44270

FLOW LINE TEMPERATURE = 71°C / CONTINUE DRILLING / H?S = 10ppm
0212198 14:15]| | 135230 46.58 | 33817 8.90 347.07 286.55 | | | |
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Test Date(s): From: 02/07/98 To: 02/23/98 ;m |unmumjumnuunmmnv muntmnm.mmmu AN mw muuumuumnmmr u] p ﬂu]" Hmmmmmnmnmi R S Unit No: Gemini 3
m mn mnunn- - mummmuw mw WWW ' W nﬂlﬂ\lﬂlm Uﬂu
Company: Paramount Resources ,mﬂ; ,lgrl‘ mmmmm l - fi AL P4 Test Operator: L Turnbull / T Fox

Location: et al Arrowhead N65 ENERG ) S YSTENS LT Operation: Underbalanced Drilling
Compar\y Rep: Rod Ma'cEachern UnderBalanced-DriIIing Report Gas SentTo:  Flare
Formation: Nahanni
. Date [Time| Drill | Inlet | Prod GAS PRODUCTION OIL PRODUCTION WATER PRODUCTION| INJECT | RATE | OPTION A [OPTION B |
Depth Press Hours | HPSep_Flow | LPGas_Flow | Total Flow | Cumm_Gas | Rate Cumm. Rate Cumm. Gas/N2 |Date Lig.| NetGas | Gain/Loss
m kPa 10° m¥d 10° m*/d 10° m¥/d 10° m?/d m*/d m? m’ m? m¥min | m¥min | 10°m%d m?
02/12/98 14:30| 2645.00 | 1447.05 46.83 | 428.45 5.74 434.19 291.06 85 9065 | 4000 010 | 37659
FLOW LINE TEMPERATURE = 77°C / SAMPLE 2645m TAKEN
02/12/98 14:45| | 139537  47.08 |. 430.00 8.16 438.16 29570 | | y y
02/12/9815:00| 2649.00 | 1309.23 47.33 | 370.65 34.27 404.92 300.23 | | 777 98.42 | 4000 010 | 34732
02/12/98 15:20| | 1050.83 47.66 |  269.86 9.51 279.37 306.16 | | | }
SAMPLE 2650 m TAKEN
02/12/9815:30| 2653.00 | 1248.94 47.83 |  295.55 295.55 308.89 | | 863 107.05 | 4000 010 | 23793
02/12/98 15:40] | 128339 4799 | 39438 4.94 399.32 311.73 | | | |
SAMPLE 2655m TAKEN
02/12/98 16:00| 2657.00 | 1274.78 4833 |  406.11 406.11 31730 | | 214 109.19 | 4000 040 | 34851
FLOW LINE TEMPERATURE = 74°C
02/12/98 16:15| | 128339 4857 | 381.25 5.01 386.26 32147 | | | |
02/12/9816:25)| | 125755 4873 | 395.04 252 39756 323.95 | | | |
SAMPLE 2660m TAKEN
02/12/98 16:30| 2660.00 | 1240.32 48.82 | 388.54 247 391.00 32530 | | 285 11204 | 4000 010 | 33340
. FLOW LINE TEMPERATURE = 76°C
02/12/98 16:45)| | 122310 4907 |  365.11 66.25 431.36 32950 | | | |
SAMPLE 2665m SAMPLE MISSED / BY-PASS N2 TO MAKE CONNECTION .
02/12/98 17:00| 2669.00 | 878.56 49.32 | 35361 231 355.93 333.70 | | 598 118.02 | 4000 010 | 298.33
FLOW LINE TEMPERATURE = 65°C
02/12/98 17:06| | 127478 4942 | 40169 401.69 33496 | | | y
SAMPLE 2670m TAKEN i
02/12/98 17:15 | 121448 4957 | 39172 2.55 394.26 337.52 | | : | |
02/12/98 17:30| 2675.00 | 1223.10 49.81 |  368.23 5.07 373.30 34144 | | 189 119.91 | 4000 010 | 31570
SAMPLE 2675m TAKEN
02/12/9% 18:00 2683.00 | 114558  50.31 |  340.23 2.40 342.63 349.22 | | 349 12340 | 4000 010 | 28503
02/12/98 18:20] | 1162.80 5064 | 346.64 9.01 355.65 35439 | | | |

MAKE CONNECTION
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Test Date(s): From: 02/07/98 To: 02/23/98

Job No.: 3611
Unit No: Gemini 3

Company: Paramount Resources i o 5 e ‘ | Test Operator: L Turnbull / T Fox

Location: et al Arrowhead N65 E v £E R G Y S Ys TE M s L TD- Operation: Underbalanced Drilling

Company Rep: Rod MacEachern Gas Sent To:  Flare

g S, S UnderBalanced-Drilling Report |

. Date [Time| Drill | Inlet = Prod GAS PRODUCTION OIL PRODUCTION WATER PRODUCTION | INJECT | RATE | OPTIONA |OPTION B |
Depth Press | Hours |HPSep_Flow | LPGas_Flow | Total_Flow | Cumm_Gas | Rate Cumm. Rate Cumm. Gas/N2 |Date Lig.| NetGas | Gain/Loss

m kPa | 10° m*d 10° m¥d 10° m?/d 10° md m*/d m? m? m? m¥min | m¥min | 10°m%d m?

02/12/98 18:30| 2687.00 | 1076.67  50.81 376.67 376.67 357.07 24 12580 | 40.00 040 | 319.07

FLOW LINE TEMPERATURE = 76°C

02/12/98 18:45| | 118864 51.05 | 383.43 12.51 395.95 360.58 | | | |

02/12/98 18:55 | | 1154.19 5122 | 383.54 383.54 363.17 | | | |

NO SAMPLE FOR 2690m / SAMPLE CATCHER OUT OF SERVICE

02/12/9819:00| 2692.00 | 1093.80 5130 |  396.89 242 399.31 364.47 | | 688 13268 | 4000 010 | 341.71

FLOW LINE TEMPERATURE = 76C

02/12/98 19:10] | 111112 5147 | 380.28 237 382,65 367.07 | y | |

2695m SAMPLE TAKEN

02/12/9819:30| 2698.00 | 108528 51.80 |  359.46 9.16 368.62 37211 | | . 286 13524 | 40.00  0.10 | 311.02

02/12/98 19:37| | 108528 51.92 | 379.03 2.31 381.34 373.90 | | [ |

2700m SAMPLE TAKEN

02/12/9820:00 2705.00 | 1059.44 5229 |  340.50 2.34 342.84 379.49 | | 434 1389.58 | 40.00  0.10 | 28524

2705m SAMPLE TAKEN

02/12/98 20:12| | 103360 5248 | 33822 222 340.44 38222 | | | |

MAKE CONNECTION

02/12/9820:30| 2707.00 | 818.27 52.78 | 338.63 1.29 339.92 38663 | | 533 14311 | 4000 010 | 28232

02/12/98 20:48| | 956.08 53.08 | 384.61 384.61 391.10 | | | ]

2710m SAMPLE TAKEN

02/12/9821:00| 2713.00 | 895.79 5327 | 311.03 2.14 313.17 393.86 | | 45 14761 | 4000 010 | 25557

02/12/9821:05| 2715.00 | 534.03 53.35 | 216.09 216.09 39461 | | | |

2715m SAMPLE TAKEN

02/12/9821:27| 2720.00 | 104222 53.72 | 351.37 2.34 353.71 40012 | ; . 1 ;

2720m SAMPLE TAKEN

02/12/9821:30| 2720.00 | 1024.99 53.77 |  373.70 6.82 380.52 400.85 | | -28 14481 | 4000 010 | 32292

02/12/98 21:49| 2725.00 | 104222 54.08 | 305.47 4.75 310.22 40536 | | | |

2725m SAMPLE TAKEN

02/12/9822:00| 2725.00 | 1024.99 5426 |  409.11 10.60 419.71 40812 | | 16 144.97 | 4000 010 | 362.11

FLOW LINE TEMPERATURE = 74°C / SALINITY = 120 000ppm / H?S = 150ppm



Today's: 22-Feb-98 Page: 12 of 28 RS Job No.: 3611

Test Date(s): From: 02/07/98 To: 02/23/98 wW 4 Jlllu.mmumuwmunumau G Iunnummmnm m} AT munnnnnmumnm ﬂ" ‘mﬂmnnﬂmmmmmmlﬂﬂm i ﬂl“'””""“"”" Unit No: Gemini 3
Company: Paramount Resources Al IL!I A mw ST ﬂwimmmmmumﬂﬂmm mﬂﬂmrﬂmmnm Wmmmw n WWWW%WM mmm[ﬂ Wmmﬁmﬂuﬂ » ,,nﬂ[ﬂmﬂ Test Operator: L Turnbull / T Fox
Location: et al Arrowhead N65 EIVERGY SYSTENS LT Operation: Underbalanced Drilling
’(::ompar\y I.Rep: Rod Ma.cEachern UnderBalanced-Drilling Report Gas Sent To:  Flare
ormation: Nahanni
" Date |Time| Drill | "Inlet ' Prod GAS PRODUCTION OIL PRODUCTION WATER PRODUCTIONINJECT | RATE | OPTION A [OPTION B
Depth Press Hours | HPSep_Flow | LPGas_Flow | Total_Flow | Cumm_Gas | Rate Cumm. Rate Cumm. Gas/N2 |Date Liq.| NetGas | Gain/Loss
m . kPa 10® m3¥d 10° m3/d 10° m*/d 10° m3/d m?®/d m? m? m? m*min | m¥min | 10 m3d m?
02/12/98 22:15 990.54  54.51 204.48 204.48 411.36
02/12/9822:28| 2730.00 | 990.54 5473 | 334.33 4.53 338.86 41467 | | | |
1730m SAMPLE TAKEN
02/12/9822:30| 2730.00 | 990.54 5476 | 358.32 4.33 362.66 41517 | | 593 150.90 | 40.00 040 | 24170
02/12/9822:49| 2735.00 | 981.92 55.08 | 323.95 323.95 41950 | | | |
2735m SAMPLE TAKEN
02/12/98 23:00| | 990.54 5526 | 306.10 306.10 42199 | | 1181 16271 | 4000 010 | 185.14
FLOW LINE TEMPERATURE = 74°C / SALINITY = 108 000ppm / H?S = 20ppm
(12/12/98 23:07| | 94747 5537 | 31836 261 32097 42360 | y | |
SAMPLE AT 2740 METERS
02/12/9823:30| 2745.00 | 990.54 5575 |  316.32 1.88 318.20 428.86 | | a2 165.36 | 40.00  0.10 | 260.60
FLOW LINE TEMPERATURE = 74°C / CONNECTION / SAMPLE AT 2745 METERS
02/12/98 23:40| | 956.08 5592 | 262.68 262.68 43120 | [ | |
02/13/98 00:00| 2748.00 | 1068.06 5625 |  329.85 241 331.96 43548 | | 1752 18288 | 4000 010 | 27436
FLOW LINE TEMPERATURE = 68°C / SALINITY = 112,000ppm / H2S = 20 ppm
02/13/98 00:13)| | 97331 5646 | 33272 2.34 335.05 438.70 | | | |
SAMPLE AT 2750 METERS
02/13/98 00:24| | 93024 5664 | 328.50 2.18 33068 44120 | | | ;
SAMPLE AT 2755 METERS .
02/13/9800:30| 2756.00 | 973.31  56.74 | 314.26 2.30 316.56 44258 | | 302 186.80 | 40.00 0.10 | 258.96
FLOW LINE TEMPERATURE = 65°C
02/13/98 00:44] | 9s6.08 s6.98 | 33012 2.21 341.33 44573 | | ; |
SAMPLE AT 2760 METERS
02/13/9801:00] 2763.00 | 947.47 5724 | 361.27 4.56 365.83 44930 | | 308 . 18988 | 40.00 010 | 308.23
FLOW LINE TEMPERATURE = 66°C / CONNECTION / SALINITY = 110,000ppm / H2S = 22ppm
02/13/98 01:24| | 97331 5763 | 36281 14.00 376.81 45458 | | | {
SAMPLE AT 2765 METERS
02/13/9801:30| 2767.00 | 930.24 57.73 |  260.07 260.07 45585 | | 515 195.03 | 40.00  0.10 | 20247
FLOW LINE TEMPERATURE = 61°C -
02/13/98 01:42| | 93024 57.93 | 28838 215 290.53 45865 | | | |

SAMPLE AT 2770 METERS
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Test Date(s): From: 02/07/98 To: 02/23/98 ﬂ' th DNTBAEUEY | SUMAT [W mnmrmmn [ o g Iww mmumnuumm nﬂﬂ]ﬂ}l“mm"mm' MRS "mnmnmnnur Unit No: Gemini 3
. i & Py | .
Company: Paramount Resources ,MW' .nﬂmw AR Mnumuunuunﬂm {ﬂﬂﬂ ,MMM" mm'ﬁ"ﬁ::iﬁ;";"’ ,ﬂﬂlﬂﬁu“ men M mmw:,mm ﬂw Test Operator: L Turnbull / T Fox
Location: et al Arrowhead N65 EIVvVERCGY S ) TEMS Y Ay of » R Operation: Underbalanced Drilling
gompary f?ep: Rod MacEachern UnderBalanced-DrilIing Report Gas SentTo:  Flare
ormation: Nahanni
| Date [Time| Drill Inlet | Prod GAS PRODUCTION OIL PRODUCTION WATER PRODUCTION | INJECT | RATE | OPTION A [OPTION B |
Depth Press Hours |HPSep_Flow | LPGas_Flow | Total_Flow | Cumm_Gas | Rate Cumm. Rate Cumm. Gas/N2 |Date Liq.| Net Gas Gain/Loss [
m kPa 10° md 10°myd | 1°m¥d | 10°m%d. | m¥d m? m* m? m?min_| m¥min | 10> m¥d m |
02/13/9802:00| 2775.00 | 921.63 5823 |  290.32 8.43 298.75 462.64 6.71 20174 | 40.00 010 | 24145
FLOW LINE TEMPERATURE = 63°C / SALINITY = 98,000ppm / H2S = 12ppm
02/13/98 02:25| | 90440 5864 | 28574 2.16 287.90 468.06 | | | |
SAMPLE AT 2780 METERS
02/13/9802:30| 2781.00 | 887.18 5873 |  305.02 4.18 309.20 469.13 | | 4.94 20668 | 4000 010 | 25160
FLOW LINE TEMPERATURE = 64°C
02/13/98 02:39| | 92163 58.88 | 316.01 453 320.54 47113 | | | |
CONNECTION
02/13/9803:00| 2785.00 | 809.66 5923 | 266.64 266.64 475.60 | | 29 20958 | 4000 010 | 209.04
FLOW LINE TEMPERATURE = 64°C / SAMPLE AT 2785/ SALINITY = 110,000ppm / H2S = 10ppm
02/13/98 03:23)| | 878.56 59.60 | 298.51 2.10 300.61 48081 | | | |
SAMPLE AT 2790 METERS
02/13/9803:30| 2791.00 | 878.56 59.72 |  311.65 311.65 482.33 | | 747 217.05 | 40.00 040 | 25405
FLOW LINE TEMPERATURE = 64°C / SHIP 33m?* OFF LOCATION
(12/13/98 03:50] | 84411 6005 | 29969 2.09 301.78 48662 | | i |
SAMPLE AT 2795 METERS
02/13/98 04:00| 2798.00 | 878.56 60.22 | 27667 1.98 278.64 488.70 | | 189 218.94 | 4000 010 | 21894
FLOW LINE TEMPERATURE = 64°C / SALINITY = 114,000ppm / H2S = 10ppm
02/13/98 04:17| | 869.95 6050 | 32557 6.15 331.71 49235 | | | |
CONNECTION
02/13/98 04:30| 2802.00 | 783.82 60.72 | 224.85 13.71 238.55 49520 | | 278 22170 | 4000 010 | 180.95
FLOW LINE TEMPERATURE = 69°C
(2/13/98 04:50] | 671.84 61.04 | 208.71 13.67 22238 499.08 | | | ' |
SAMPLE AT 2805 METERS
02/13/9805:00| 2806.00 | 861.34  61.21 | 301.12 8.32 309.43 501.32 | | 635 228.05 | 4000 0140 | 25183
FLOW LINE TEMPERATURE = 62°C / SALINITY = 98,000ppm / H2S = 10ppm
02/13/98 05:01| | 835.50 6123 | 29326 10.53 303.79 501.53 | | , ; |
CUMM 24 HOUR BURNABLE GAS = 264.10 10°m?
02/13/98 05:02] | 869.95 61.24 | 27876 417 262.94 501.73 | | j |
CUMM BURNABLE GAS TO DATE = '332.10 10°m? :
(2/13/98 05:03] | 87856 6126 | 283.70 217 285.87 501.93 | | | |
CUMM 24 HOUR WATER PRODUCTION = 215.52 m?
02/13/98 05:04| | 869.95 6128 | 32346 2.20 325.66 502.15 | | | |

CUMM FLUID TO DATE = 228.05 m?
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Test Date(s): From: 02/07/98 To: 02/23/98 'wﬁl mnnummmmmnmmw mwmmmmumm.m “ wuuwmuuumu mu.mumuummuw Y mw, ﬂpmﬂpﬂmmmmﬂmﬂﬂmp AR ix B Unit No: Gemini 3
Company: Paramount Resources J,;|I|"‘ ,,;[ﬂmﬂf A 1|mmummumuﬂﬂd |ﬁ]" "Tm”'“"‘ﬂlﬂﬂﬂﬂv m‘mmmmmw ,.1| WMW NW( mnmmmnﬂlﬂar mnmﬂmﬁmg W Test Operator: L Turnbull / T Fox
Location: et al Arrowhead N65 ENERG Y = Ys TEMS y A TD- Operation: Underbalanced Drifling
Compar\y I-er: Rod Ma.cEachern UnderBalanced-DriHing Report Gas SentTo:  Flare

Formation: Nahanni
- Date |Time| Drill | inlet | Prod GAS PRODUCTION OIL PRODUCTION [WATER PRODUCTION| INJECT | RATE | OPTION A [OPTION B

Depth Press Hours | HPSep_Flow | LPGas_Flow | Total_Flow | Cumm_Gas Rate Cumm, Rate Cumm. Gas/N2 |Date Lig.| NetGas Gain/Loss
Cm | kPa 10° m¥d 10°m¥d | 10°m%d | 10°m%d | m7d m? m® m? m¥min | m¥min | 10% m/d m?

02/13/9805:18| 2810.00 | 861.34  61.51 292.07 2.11 294.18 505.10

2810m SAMPLE TAKEN

02/13/9805:30] 2812.00 | 852.72  61.71 | 301.86 4.27 306.12 50764 | | 494 232,99 | 4000 010 | 24852
02/13/9805:45| 2815.00 | 869.95 6193 | 282.22 4.18 286.40 510.48 | | | |

2815m SAMPLE TAKEN ,

02/13/98 06:00| 2819.00 | 852.72  62.18 | 29554 1.98 297.52 51349 | | 78 23375 | 40.00 040 | 239.92

FLOW LINE TEMPERATURE = 63°C / SALINITY = 100 000ppm / H?S = 10ppm

02/13/98 06:14] | 85272 6242 | 280.02 78.81 358.83 51623 | | | |

CONNECTION

02/13/9806:30| 2822.00 | 482.35 6268 | 211.98 211.98 519.34 | | 783 24158 | 40.00 010 | 15438

FLOW LINE TEMPERATURE = 65°C

02/13/9806:43| 2825.00 | 999.15  62.90 |  287.04 287.04 521.56 | | | y

2825m SAMPLE TAKEN

02/13/98 07:00] 2830.00 | 77520 63.18 |  251.33 3.67 255.00 524.88 | | 842 24942 | 4000 1000 | 19373

SAMPLE 2830m TAKEN / SALINITY = 130 000ppm / FLOWLINE TEMPERATURE 65°C

02/13/98 07:24| | 93024 6358 | 294.24 C 29424 529.14 | | ; \

SAMPLE AT 2835m

02/13/9807:30 2836.00 | 904.40 6368 | 282.58 282.58 53033 | | 4 25342 | 4000  10.00 | 22498

FLOW LINE TEMPERATURE = 68°C

02/13/9807:45] 2840.00 | 904.40  63.93 | 27875 2.30 281.05 533.31 | | | |

SAMPLE 2840m TAKEN ;

02/13/9808:00| 2840.00 | 930.24  64.18 | 284.16 39.39 323.56 536.32 | | 85 25427 | 40.00  10.00 | 226.56

FLOW LINE TEMPERATURE = 76°C / SALINITY = 110 000ppm / H2S @ 15ppm

02/13/98 08:03] | 99054 6422 | 289.64 5.34 294.98 536.96 | | ; |

MAKE CONNECTION

02/13/98 08:30| 2845.00 | 973.31  64.67 | 319.94 2,03 321.97 541.94 | | 164 - 25591 | 40.00  10.00 | 262.34

FLOW LINE TEMPERATURE = 74°C _

02/13/98 08:35] | 0440 6475 | 27579 1.89 27768 542.87 | | | y

SAMPLE 2845m TAKEN

02/13/98 08:43| | 79243 6488 | 24752 24752 544.37 | | ‘ y

STALL BIT/ PULL OFF BOTTOM AND CIRCULATE.

02/13/98 08:50] | 801.04 6500 | 22745 1.70 229.15 54551 | | | 4000 000 |

SHUT FOAM AND PUMP OFF.
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Test Date(s): From: 02/07/98 To: 02/23/98 ; Wﬂ[wmvmmnnnmtww {w A mmw! |’ oy mm; mummmmmw ; mﬂl LSRR mmummﬂm A di- s i Unit No: Gemini 3
il Y f| M lu |m”m“9]ﬂ fﬂ]m&mmmr Wﬂm&m "]J M: mmmlfﬂl ,nm Test Operator: L Turnbull/ T Fox

Company: Paramount Resources L ] Al e mnmnmmm
Location: et al Arrowhead N65 ENERG Y S Ys TEMS L TD- Operation: Underbalanced Drilling
Sompar‘y Rep: Rod MacEachern UnderBalanced- Drllling Report Gas Sent To: Flare
ormation: Nahanni
| Date [Time| Drill | Inlet ' Prod GAS PRODUCTION OiL PRODUCTION WATER PRODUCTION| INJECT | RATE | OPTION A [OPTION B |
Depth Press Hours |HPSep_Flow | LPGas_Flow | Total_Flow | Cumm_Gas Rate Cumm. Rate Cumm. Gas/N2 |Date Lig.| Net Gas Gain/Loss
m kPa 10° m¥d 10° m*/d 10° m¥/d 10° m¥/d m¥d m? m? m3. m¥min | m¥min | 10® m%d m?
02/13/9809:00| 2847.00 | 861.34  65.17 | 260.88 260.88 547.23 413 260.04 | 4000 000 | 20328
FLOW LINE TEMPERATURE = 80°C / SALINITY 130 000ppm / H2S @ 60ppm
02/13/98 09:01| | 87856  65.18 | 250.44 259.44 547.41 | | | |
SAMPLE @ 2847m
02/13/98 09:02] | 878.56 6520 | 266.95 5.40 272.35 547.60 | | | |
HIGH PRESSURE FLUID SAMPLE TAKEN # 21930 @ 342 kPa
02/13/98 09:08 | | 89579 6525 | 27206 1.90 273.96 548.16 | | | |
HIGH PRESSURE FLUID SAMPLE TAKEN # 22100 @ 383 kPa
02/13/98 09:10] | 999.15 6533 | 34458 2.01 346.59 54924 | | | )
HIGH PRESSURE GAS SAMPLE TAKEN # 19554 @ 421 kPa
02/13/98 09:14] | 96470 6539 | 37415 2.40 376.55 55025 | ] | |
HIGH PRESSURE GAS SAMPLE TAKEN # 19948 @ 626 kPa
02/13/98 09:18| | 80066 6546 | 268.08 12.69 280.76 551.07 | | | , |
TWO STOCK FLUID SAMPLES TAKEN
02/13/9809:30] 2847.00 | 83550 65.66 | 225.14 19.87 245.01 553.44 | | 757 26761 | 4000 010 | 187.41
FLOW LINE TEMPERATURE = 82°C / SALINTY 140 000ppm / H2S @ 60ppm
02/13/98 09:32] | 1068.06 6569 | 219.35 17.46 236.81 553.82 | | | 000 o000 |
BYPASS N2/ START PULLING UP TOO INTERMEDIATE CASING
02/13/98 10:00| | 73214 66.16 | 25535 255.35 §59.38 | | 891 27652 | 000 000 | 25535
FLOW LINE TEMPERATURE = 78°C / SALINITY = 142 000ppm / H2S @ 10ppm
' 02/13/9810:06 | 620.16 6626 | 236.82 236.82 560.42 | | | |
HIGH PRESSURE GAS SAMPLE TAKEN #18438 @ 620 kPa
02/13/98 10:08| | 57710 6629 | 22722 227.22 560.75 | ! [ ' |
HIGH PRESSURE GAS SAMPLE TAKEN #11198 @ 577 kPa
02/13/9810:10] | 559.87 66.33 | 212.89 1.62 214.51 561.05 | | | |
HIGH PRESSURE FLUID SAMPLE TAKEN #17059 @ 285 kPa
02/13/9810:12) | 54264 6636 | 196.76 196.76 561.32 | | ' | ;
HIGH PRESSURE FLUID SAMPLE TAKEN #19574 @ 273 kPa
02/13/9810:20 | 55126 6648 | 199.55 199.55 562.46 | | | f
TWO STOCK FLUID SAMPLES TAKEN / ALL SAMPLES DELIVERED TO AGAT IN FT. NELSON,BC
02/13/98 10:29| | 52542 6663 | 19241 192.41 563.65 | | 474 28126 | 000 000 | 19241

SHUT IN WELL AT CHOKE / RECORD BUILD-LPS
(12/13/98 10:30| | 128330 6665 | 3231 32.31 56367 | | | y
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Test Date(s): From: 02/07/98 To: 02/23/98 "{u wrﬂammmmmr MHMWW ;pmnm A “m“u | m‘ pmummuummm AR ﬂl memnm Unit No: Gemini 3
Company:  Paramount Resources N = ol oy o POV P S " Test Operator: L Tumbull/ T Fox
Location: et al Arrowhead N65 ENERG Y = Ys TEMS LT Operation: Underbalanced ODrilling
c Rep: Rod MacEachern . o Gas Sent To:  Flare

ompany Rep . UnderBalanced-Drilling Report

Formation: Nahanni

_Date [Time| Drill | Inlet : Prod GAS PRODUCTION OIL PRODUCTION WATER PRODUCTION| INJECT | RATE | OPTION A [OPTIONB |

Depth Press | Hours HPSep_Flow | LPGas_Flow ! Total_Flow | Cumm_Gas Rate Cumm, Rate Cumm. Gas/N2 |Date Lig.| Net Gas Gain/Loss
om_ |l kPa_ i | 107 m%d 10° m¥%d 10° m*/d 10° m¥/d m¥/d m? m? m? m*/min | m¥min | 10° m%/d m?

02/13/98 10:31 1584.86  66.67 14.90 14.90 563.68

02/13/98 10:32)] | 1800.19 6668 L  3.32 3.32 563.68 | | | |
- 02/13/9810:33] | 1981.07 6670 |  2.84 2.84 563.69 | | | l

02/13/98 10:34] | 212750 66.72 | 0.00 563.69 | | | |

02/13/98 10:36| | 232561 66.72 | 0.00 563.69 | | | |

02/13/98 10:38| | 2463.42  66.73 | 0.00 563.69 | | ] |

02/13/9810:40| | 2575.40 66.73 | 0.00 563.69 | | | |

02/13/98 10:42) | 2678.76  66.73 | 0.00 563.69 | | | |

02/13/98 10:44| | 275628 66.73 | 0.00 563.69 | | | |

02/13/98 10:46 | | 283380 6673 | 0.00 563.69 | | | |

02/13/98 10:48]| | 291132 6673 | 0.00 0.00 563.69 | | | |

. L3

02/13/98 10:50] | 297161 6673 |  0.00 0.00 0.00 563.69 | | | |

02/13/93 10:52| | 3031.91 66.73 | 0.00 563.69 | | | |

02/13198 10:54] | 310081 66.73 | 0.00 56369 | | : | }

02/13/98 10:56] | 315249 6673 | 0.00 563.69 | | | |

02/13/98 10:58)| | 321279 66.73 | 0.00 563.69 | | | |

02/13/98 11:00] | 3273.08 66.73 | 0.00 563.69 | ] 5 |



Today's: 22-Feb-98 Page: 17 of 28 TRy Job No.: 3611

Test Date(s): From: 02/07/98 To: 02/23/98 lﬂ ymmmnmnnmmnnnmr e l """”"""'MHIIW' TR muummmn i R Unit No: Gemini 3
. VT CIEPE=NTCIES T .
Company: Paramount Resources ntlll .;ll " st ol i 4 st Ll Test Operator: L Turnbull/ T Fox

Location: et al Arrowhead N65 ENERG Y = YS TEMS L TD Operation: Underbalanced Drilling

c : Each . a Gas SentTo:  Flare

ompany Rep: Rod MacEachern UnderBalanced-Drilling Report

Formation: Nahanni

| Date [Time| Drill | Inlet | Prod GAS PRODUCTION OIL PRODUCTION WATER PRODUCTION] INJECT | RATE | OPTION A |OPTION B |
Depth Press Hours | HPSep_Flow | LPGas_Flow | Total_Flow | Cumm_Gas | Rate Cumm. Rate Cumm, Gas/N2 |Date Liq.| NetGas | Gain/l.oss ]

m kPa 10* m¥d 10° m/d 10° m¥d 10° m/d m3/d m? m? m? m%min | m*¥min [ 10°m%d m> J

02/13/98 11:10 360039  66.73 0.00 563.69

02/13/98 11:20| | 3850.17  66.73 |, 0.00 563.69 | | | y

02/13/98 11:30| | 412580 66.73 ! 0.00 563.69 | | } |

02/13/98 11:40} | 4366.98 6673 |  0.00 0.00 563.69 | i 1 ;

02/13/98 11:50] | 4608.15 66.73 | 0.00 563.69 | | | \

02/13/98 12:00| | 4832.10 66.73 | 0.00 563.69 | | y |

02/13/98 12:10] | 5047.43 66.73 | 0.00 563.69 | | } |

02/13/98 12:20| | 5254.15 66.73 | 0.00 563.69 | | | |

02/13/98 12:30| | 545226 66.73 | 0.00 563.69 | | | {

02/13/98 12:40| | 565037 66.73 | 0.00 563.69 | | ! [

02/13/98 12:50] | 5848.48  66.73 | 0.00 56369 | | I |

02/13/98 13:00] | 6029.36 66.73 | 0.00 56369 | | | ;

02/13/98 13:10] | 621024 66.73 | 0.00 563.69 | | j |

02/13/98 13:20] |6391.12 6673 | 0.00 0.00 563.70 | | . § |

02/13/98 13:30] | 6663.39 6673 |  0.00 0.00 563.70 | | i |

02/13/9% 13:32] | 6597.84 66.73 | 0.00 563.70 | | | g

02/13/9813:37| | 2584 6674 | 46.04 46.04 563.73 | ] | |

BLEED DOWN PRESSURE TO BEGIN KILLING WELL
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Test Date(s): From: 02/07/98 To: 02/23/98 W!IJWMWW qumlmwﬂm'ww .mlwnmnnnn Elmmnmmnmmnr rwr _ gumﬂ“ I ml;w wumummmum. ﬂi muwmmwnﬂh. .,mmun ’ o Unit No: Gemini 3
Company: Paramount Resources mlm ”l ,||I — m‘[ﬁmumﬂmmnﬂ] mﬂﬂm[“““““‘““ﬁ m’mﬂﬂﬁmﬂﬁ MWW Jﬂﬂ’ﬂlﬂ dﬁm ﬁt nmmnmwﬂmnﬂw xﬂlfdi Test Operator: L Turnbuli/ T Fox
Location: et al Arrowhead N65 EIVERPGY SYS TEMS LT, Operation: Underbalanced Drilling
Sompapy lf{ep: Rod Ma‘cEachern UnderBaIanced-Drilling Report Gas SentTo:  Flare
ormation: Nahanni
- Date |Time| Drill Inlet  Prod GAS PRODUCTION OIL PRODUCTION WATER PRODUCTION| INJECT | RATE | OPTION A [OPTION B |
Depth Press | Hours |HPSep_Flow [ LPGas_Flow ! Total_Flow | Cumm_Gas | Rate Cumm. Rate Cumm, Gas/N2 |Date Lig.|] NetGas | Gain/Loss
m kPa | T mid 10°m%d | 10°m¥d | 10° m¥d m/d m? m? m? m*/min | m¥min | 10° m¥/d m’

02/13/98 14:10 671.84  66.93 183.32 22.92 206.24 565.09
BLED OFF PRESSURE / KILLING WELL

02/13/98 14:44| | 67.47 | 0.00 567.60 | | | |
WELL DEAD / PREPARE TO PULL PIPE

02/13/98 19:00] | 0.00 567.60 | ] | |

KICK FROM WELL WHILE TRIPPING

02/13198 20:00| | | 0.00 567.60 | | [ |

BLEED DOWN KICK PRESSURE / PUMP FLUID DOWN ANNULUS / CONTINUE TRIPPING PIPE

02/14/98 01:45| | | 0.00 567.60 | | | |

DRILL PIPE AT 1500m / START N* @ 23m?/min

(2/14198 02:53 | | 0.00 567.60 | y | \

NO RETURNS / INCREASE N? RATE TO 34.00m¥min

02/14/98 03:09| | 801.04 6834 | 2245 2.66 25.11 567.61 | ] | |

FLUID AND N2 TOO SURFACE

02/14/98 03:30] | 42206 6868 | 2684 26.84 568.46 | y | |

02/14/98 03:40] | 83550 6885 | 45.06 ' 45.06 568.66 | ] | [

BURNABLE GAS TOO SURFACE v :

02/14/98 04:00] | 155.04 6918 |  13.31 13.31 569.38 | | | | 46.78
DIVERT FLOW THROUGH SECONDARY

02/14/98 04:17| | 79243 6934 | 8321 83.21 569.50 | y | |

ESTABLISH FLOW THROUGH SECONDARY \

02/14/98 04:30) | 42206 6956 | 4242 4242 570.01 | | | |

BYPASS N2/ CONTINUE TO RUN IN HOLE

02/14/98 05:00)| | 7003 | 393 3.93 570.41 | ] 28126 | | 25.80
STOP TRIPPING / CHANGE OUT WILLIAMS HEAD RUBBER

02/14/98 05:01] | 70.04 | 235 2.35 570.41 - | y , ‘ |

DAILY BURNABLE GAS CUMM = §6.09 10°m® :

02/14/98 05:02| | 861 7006 | 0.00 57041 | | | |

DAILY PRODUCED FLUID CUMM = 5321 m* :

(2/14/98 05:03| | 1723 7007 | 277 2.77 570.42 | | | |

CUMM GAS TO DATE = 388.19 10°m?

02/14/98 05:04| | 861 7008 | 0.00 570.42 | ] |’ |

CUMM FLUID TO DATE = 281.26 m*
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Test Date(s): From: 02/07/98 To: 02/23/98 w [{Nmﬂmﬂmwﬂmﬂnﬂw mnnﬂnnummn P lmumunmu numnnmmmmmrr o nmnnmn lmmmmljmmlm MR Unit No: Gemini 3
Ve v ] =) gV (- ¥

Company: Paramount Resources g mnununnmmnr :dﬂ mlll mnmummmm Hm ' A Test Operator: L Turnbull/ T Fox
Location: et al Arrowhead N65 ENERPSY SYSTENS LT, Operation: Underbalanced Drilling
gompar\y f?ep: Rod Ma.cEachern UnderBaIanced-Drilling Report Gas SentTo:  Flare

ormation: Nahanni
. Date [Time| Drill | Inlet : Prod GAS PRODUCTION OlL PRODUCTION WATER PRODUCTION| INJECT | RATE | OPTION A [OPTION B |

Depth Press | Hours |HPSep_Flow | LPGas_Flow | Total_Flow | Cumm_Gas | Rate Cumm. Rate Cumm. Gas/N2 (Date Liq.| NetGas | Gain/Loss
m kPa 17100 merd 10° m%d 10° m¥d 10° m%d m3/d m? m? m? m?/min | m¥min | 10> m%d m?

02/14/98 05:30 7752 70.46 8.48 8.48 570.55 28126 | 000 0.0 8.48 7.30
TOTAL FLUID PUMPED DOWN HOLE TO KILL WELL = 102.00 m?

02/14198 06:00] | 16365 7095 | 501 5.01 571.04 | | 28126 | 000 000 | 501 3.38
FLOW LINE TEMPERATURE = 46°C

(2/14/98 08:30| | 24117 7141 §  19.02 19.02 571.31 | | 28126 | 000 000 | 19.02 7.21
FLOW LINE TEMPERATURE = 48°C

02/14/98 07:00| | 54264 7191 | 8130 252 8382 . 57218 | | 28126 | 000 000 | 8382 7.62
FLOW LINE TEMPERATURE = 53°C

02/14/98 07:30| | 869.95 7241 | 7645 76.45 573.93 | | 28126 | 000 000 | 7645 9.65
TOTAL KILL FLUID RECOVERED

02/14/98 08:00] | 84411 72388 | 22624 226.24 578.98 | I 19.12 30038 | 000 000 | 22624

FLOW LINE TEMPERATURE = 71°C

02/14/98 08:30| | 79243 7338 | 17235 172.35 58267 | | 15.18 31556 | 000 000 | 17235

FLOW LINE TEMPERATURE = 68°C

(12/14/98 09:00| | 90440 7388 | 23200 232.00 586.75 | | 13.56 32012 | 000 000 | 23200
FLOW LINE TEMPERATURE = 65°C

(2/14/98 09:30| | 59432 7438 | 13634 136.34 590.94 | | 1222 34134 | 4100 000 | 136.34

START N2 @ 41m¥/min

02/14/98 10:00| | 105083 74.88 | 24966 249.66 594.80 | | 964 350.98 | 41.00 000 | 19062

FLOW LINE TEMPERATURE = 64°C

22/14/98 10:05] | 913.02 7496 | 29158 291.58 59579 | 1 | 4100 o008 |

FOAM ON LINE @ 80L/min :

02/14/98 10:30| | 81827 7537 | 201.03 201.03 600.18 | | 159 366.88 | 41000 008 | 14199

02/14/98 10:40] | 88718 7553 | 22134 90.65 311.99 601.70 | | i [
CONNECTION

02/14/98 11:00] | 59432 7587 | 179.36 179.36 605.05 | | 642 37330 | 4100 008 | 12032
FLOW LINE TEMPERATURE = 62°C / SAUNITY = 140 000ppm / H?S = 10ppm

02/14/98 11:21] | 84411 7622 | 24813 248.13 608.25 | | | |
GAS COMPOSITION CHANGE / NON-BURNABLE GAS TO SURFACE / TAKE TWO HIGH PRESSURE SAMPLES

02/14/9811:22 | 826.88 7623 | 238.00 2.54 240.54 608.42 | | | |
GAS SAMPLES - #22057 + #12367

02/14/9811:23] 2847.00 | 826.88 7625 | 230.88 230.88 608.58 | ! | |

START DRILLING



Today's: 22-Feb-98 Page: ~ 20of 28 ipumnumpnwvmrrunmmnmmwnmm Job No.: 3611
]l

Test Date(s): From: 02/07/98 To: 02/23/98 ” u }fhmrmummnnumm!' p mnumll‘“ﬂ ”“] .muunmmnul‘h"l '”U|ﬂf:}:,ﬂ:§'ﬂ{ﬁwu "Hf”lm”m““ |]m| llﬂl f]ﬂ" ||Hﬂ""“mm”ﬂmlm] ‘I'W' I”H .|"I,;1.m$|m"ﬂﬂ!l!llt i J‘ [lll"”"””" Unit No: Gemini 3
Company: Paramount Resources nil|”“ ﬂlﬂ”” AT 'l1'”&[}”1mmnumnmuwl ..11 "”"“”"”"’I[IHU nll nmumnmm;mnw .Inlllm ml{f“ ‘ “!mlllLummlmmmmmllm Bl mmﬁu&"m.m'}mlllhi" ml'“r Test Operator: L Turnbull / T Fox
Location: et al Arrowhead N65 ERNELRSPCGCY S Y TENMS L 7Te. Operation: Underbalanced Drilling
’C:ompa?y Sep: Rod Maf:Eachern UnderBalanced-Drilling Report Gas SentTo:  Flare
ormation: Nahanni
“Date [Time| Dril | Inlet  Prod | " GAS PRODUCTION OIL PRODUCTION [WATER PRODUCTION| INJECT | RATE | OPTION A [OPTIONB |
Depth Press Hours | HPSep_Flow | LPGas_Flow | Total_Flow | Cumm_Gas | Rate Cumm, Rate Cumm. | Gas/N2 |Date Lig.] NetGas | Gain/Loss |
m kPa 10° md 10°mYd | 10m¥d [ 10°m¥%d | md m m? m? mYymin | m¥min | 10°m%d | m® |
02/14/9811:30 83550 7636 | 235.11 2.64 237.75 609.73 92 38250 | 41.00 008 | 17871
FLOW LINE TEMPERATURE = 64°C / SALINITY = 122 000ppm
02/14/9811:40| 2855.00 | 83550 7653 |. 239.86 239.86 61138 | | | |
2855m SAMPLE TAKEN -
02/14/98 12:00| 2857.00 | 83550  76.86 |  214.21 214.21 614.64 | | 15.12 39762 | 4100 008 | 15517
FLOW LINE TEMPERATURE = 64°C / SALINITY = 125 000ppm
02/14/98 12:18)| | 913.02 7746 | 250.93 19.13 270.05 617.74 | \ | [
CONNECTION
02/14/9812:30| 2859.00 | 79243  77.36 |  261.16 261.16 619.97 | | 1422 41184 | 4100 008 | 20212
FLOW LINE TEMPERATURE = 71°C / SALINITY = 118 000ppm
02/14/9812:40| 2860.00 | 611.55 7752 | 240.20 2.23 242.43 621.66 | | 1 |
2860m SAMPLE TAKEN
02/14/9813:00| 2864.00 | 913.02  77.85 | 254.86 254.86 62466 | | 6 41784 | 4100 008 | 19582
FLOW LINE TEMPERATURE = 70°C
02/14/98 13:04| 2865.00 | 904.40 77.92 |  267.01 267.01 625.40 | | l |
2865m SAMPLE TAKEN
02/14/9813:25] 2870.00 | 895.79 7827 | 256.78 223 259.01 628.95 | | | !
2870m SAMPLE TAKEN
02/14/9813:30/ 2871.00 | 92163  78.35 | 264.68 264.68 629.85 | | 1344 43128 | 4100 008 | 20564
FLOW LINE TEMPERATURE = 74°C / SALINITY = 130 000ppm
02/14/9813:50| 2875.00 | 947.47 7868 |  267.42 267.42 633.45 | | | 1
2875m SAMPLE TAKEN .
02/14/98 14:00| 2877.00 | 921.63  78.84 | 269.44 83.06 352.50 63539 | | 1626 44754 | 4100 008 | 29346
FLOW LINE TEMPERATURE = 76°C / SALINITY = 130 000ppm / CONNECTION
02/14/9814:30| 2877.00 | 456,51  79.34 | 16921 169.21 640.69 | | 96 45714 | 4100 008 | 11017
FLOW LINE TEMPERATURE = 76°C
02/14/98 14:40| 2880.00 | 1360.91 7951 |  208.54 2.50 211.04 641.52 | | , | |
2880m SAMPLE TAKEN
02/14/98 15:00| 2885.00 | 938.86 79.83 | 258.78 258.78 64549 | | 1485 47199 | 41.00 080 | 199.74
FLOW LINE TEMPERATURE = 74°C/ SALINITY = 134 000ppm
02/14/98 15:25| 2890.00 | 938.86 80.25 | 263.68 263.68 649.97 | [ | |
2890m SAMPLE TAKEN
02/14/9815:30| 2891.00 | 93024  80.33 |  262.83 212 264.95 650.88 | | 12.48 48447 | 4100 008 | 20591

FLOW LINE TEMPERATURE = 71°C / 132 000ppm
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Test Date(s): From: 02/07/98 To: 02/23/98 ”W f Iummnmmmmxmmnm mummuuuumm];[m ynuuuummum W ﬂlwm.wmmmumm i gy mﬂ]p ﬂﬂ mnummnmm iy o mwnwvuun Unit No: Gemini 3
Company: Paramount Resources il 'M .n r ARG llﬂ Mmmnﬂuﬂm 'l g l\ mﬂﬂ“ﬂﬂmﬁmw MMM % ﬂﬂ{ 1 mmml“jmﬂl]ﬂﬂm” ,ﬁlm] Test Operator: L Turnbull/ T Fox
Location: et al Arrowhead N65 ENERPGY SYSTENS L TD. Operation: Underbalanced Drilling
Company Rep: Rod MacEachern R Gas Sent To:  Flare
Formation: . Nahanni UnderBalanced-Drilling Report
- Date |Time| Drill | Inlet | Prod GAS PRODUCTION OIL PRODUCTION WATER PRODUCTION| INJECT | RATE | OPTION A [OPTION B |
Depth Press Hours | HPSep_Flow | LPGas_Flow | Total_Flow | Cumm_Gas | Rate Cumm. Rate Cumm. Gas/N2 |Date Liq.| NetGas | Gain/Loss [
m kPa 10° md 10°m¥d | 1°m¥d | 10°m¥%d | md m? m? m? m¥min_|{ m¥min | 10° m¥/d m
02/14/98 15:53| 2895.00 | 938.86  80.72 |  269.42 269.42 655.07
2895m SAMPLE TAKEN
02/14/98 16:00| 2896.00 | 947.47  80.83 |, 268.36 37.86 306.22 656.49 | | 1074 49521 | 4100 008 | 24718
FLOW LINE TEMPERATURE = 72°C / SALINITY = 135 000ppm / CONNECTION
02/14/98 16:24| 2900.00 | 48235 8122 |  56.62 2.34 58.96 660.84 | | ; (
2900m SAMPLE TAKEN -
02/14/98 16:30] 2903.00 | 1093.80  81.33 |  318.29 318.29 661.81 | | 1519 51040 | 4100 008 | 25925
FLOW LINE TEMPERATURE = 74°C / SALINITY = 140 000ppm
02/14/98 16:38| | 938.86 8146 | 244.40 244.40 66345 | | | |
2905m SAMPLE TAKEN
02/14/9817:00] 2910.00 | 921.63  81.81 | . 23579 235.79 666.90 | | 1512 52552 | 41.00 008 | 17675
FLOW LINE TEMPERATURE = 76°C / 2910m SAMPLE TAKEN / SALINITY = 140 000ppm
02/14/9817:14] 2915.00 | 938.86  82.03 | 24892 248.92 669.28 | | | |
2915m SAMPLE TAKEN
02/14/98 17:26| | 87856 8223 | 223.06 48.32 271.38 67147 | - y y |
CONNECTION
02/14/9817:30] 2915.00 | 938.86  82.30 | 26262 262.62 672.18 | | 1212 53764 | 41.00 008 | 203.58
FLOW LINE TEMPERATURE = 75°C / SALINITY = 138 000ppm
02/14/9817:52| 2920.00 | 361.76 8267 | 3573 2.11 37.85 67560 | | | |
2920m SAMPLE TAKEN
02/14/9818:00| 2921.00 | 110251 82.80 | 232,63 232.63 676.34 | | 18.36 556.00 | 41.00 008 | 17359
FLOW LINE TEMPERATURE = 80°C / SALINITY = 130 000ppm .
02/14/9818:13| 2025.00 | 895.79  83.02 | 14675 146.75 677.92 | | | |
2925m SAMPLE TAKEN / PULL OFF BOTTOM AND CIRCULATE
02/14/9818:30] 2925.00 | 930.24 8329 | 199.79 199.79 680.16 | | 17.25 57325 | 41.00 008 | 14075
FLOW LINE TEMPERATURE = 84°C / SALINITY = 142 000ppm / 2925m T.D. WELL
02/14/98 18:45) [ 1033.60 8354 | 224.09 224.09 682.43 | | . | 000 000 |
SHUT DOWN N? AND FOAM INJECTION / PULL 16 STANDS
02/14/98 19:00 | 112835 83.79 | 279.64 . 27964 68522 | | 1512 58837 | 000 000 | 22060
FLOW LINE TEMPERATURE = 94°C / SALINITY = 140 000ppm
02/14/98 19:30| | 895.79 8429 | 277.40 277.40 689.88 | | 87 597.07 | 000 000 | 277.40
FLOW LINE TEMPERATURE = 71°C
02/14/9820:00] | 77520 8478 | 138.46 2.99 141.45 69432 | | 62 60327 | 000 000 | 14145

FLOW LINE TEMPERATURE = 60°C / SALINITY = 138 000ppm / H?S = 0 ppm



Today's: 22-Feb-98 Page: 22 of 28 “ m"m““I||]|I|I];|mm||m|l[mnm\mmr Job No.: 3611

Test Date(s): From: 02/07/98 To: 02/23/98 ‘Im “ "nmmmummwmnnnp Iwnwlnuuuummm“m |]|, Jm mrnmmnnnI} I w rmmnmnmr y WW mmwnmmmnmqwug mnrmmrh e szemﬂm Unit No: Gemini 3
" I f
Company: Paramount Resources .InhlJ' .nIﬂM A ﬁ’l’m w'""'%ﬂl”’ :nﬂ o o mem% ﬂmMmmmm'l . l}mmmﬂ i i sﬂﬁm Test Operator: L Turnbull/ T Fox

-
Location: . :al Arrowhe:d N65 ENERSGY SYSTENS LT, Operation: Underbalanced Drilling
Company Rep: Rod MacEachern . Gas SentTo:  Flare
o T Noham UnderBalanced-Drilling Report
_Date [Time| Drill [ Inlet | Prod GAS PRODUCTION OIL PRODUCTION WATER PRODUCTIONINJECT | RATE | OPTION A [OPTION B |
Depth Press Hours |{HPSep_Flow | LPGas_Flow | Total_Flow | Cumm_Gas | Rate Cumm. Rate Cumm. Gas/N2 |Date Liq.| NetGas | Gain/Loss
m kPa | 10 mrd 10°m%d | 10°m¥d | 10°m¥%d | md m? m? m? m¥min_| m¥min | 10° m/d m?

(2/14/98 20:01 74936 84.80 | 14947 149.47 694.43

TAKE TWO HIGH PRESSURE GAS SAMPLES #18114 + #12075 - 68°C - 780 kPa

02/14/98 20:02| | 74075 8482 |. 131.46 131.46 69452 | | | |

TAKE TWO HIGH PRESSURE FLUID #21741 + #21692 - 68°C - 770 kPa

(12/14/98 20:03] | 766.59 84.83 | 141.17 141.17 69462 | | | y

TAKE TWO STOCK FLUID SAMPLES / ALL SAMPLES TO BE DELIVERED TO AGAT LAB.'s

02/14/98 20:24 | 41344 8518 | 3.01 3.01 695.45 | 1 60327 | |

SHUT IN WELL @ B.O.P.s / RIG RECORD SHUT IN PRESSURE'S

02/14/98 20:25| | 40483 8518 | 3.01 301 . 69545 | | | y

DAILY CUMM BURNABLE GAS = 105.37 10°m?

02/14/98 20:26 | | 39622 8518 | 3.02 3.02 695.45 | | | |

DAILY CUMM FLUID = 322.01 m?
- 02/14/98 20:27| | 387.60 85.18 | 3.00 3.00 69545 | | | |

CUMM BURNABLE GAS TO DATE = 437.47 10°m?

02/14/98 20:28] | 378.99 85.18 | 3.00 3.00 695.46 | | | |

CUMM FLUID PRODUCED TO DATE = 603.27m°

02/15/9818:16| | 499.58 87.86 | ' 0.00 695.49 | | | |

COMPUTALOG ON LOCATION TO LOG HOLE / BLEED WELL TO FLARE :

02/15/98 19:20 | 88.88 | 1235 12.35 70028 | | y y

HI PRESSURE GAS SAMPLES #17811, #17692 - 16°C, 4 kPa

02/15/98 20:27| | 89.95 | 392 3.92 70065 | y 1 |

02/15/98 22:50| | 10336 9183 | 0.00 701.00 | | \ ' |

FLUID TOO SURFACE

02/15/98 23:00] | 6029 9200 |  27.68 27.68 70115 | | | |

FLOW OF FLUID STOPPED - 3.82m> RECOVERED

02/16/98 00:20| | 2584 9332 | 981 9.81 701.51 | | , ; [

PUMP FLUID DOWN HOLE TO PUT WELL ON VACUUM

02/16/98 00:27| | 9340 | 0.2 0.12 701.53 | | ] |

WELL ON VACUUM

(12/16/98 03:00] | 93.44 | 0.00 701.53 | ] | |

SAFETY MEETING PRIOR TO LOGGING THE HOLE

02/16/98 05:00| | 206.00 9352 | 1.34 1.34 701.53 | | | |

BLEED OFF WELL PRESSURE



Today's: 22-Feb-98 Page: Jof 28 g Job No.: 3811

Test Date(s): From: 02/07/98 To: 02/23/98 ,{, [k mmmmmw wunmmnm uuumwnuurmr mmmmnumv O ann,xr...mn Unit No: Gemini 3
Company:  Paramount Resources mﬂ;w E y IWI N ﬂmMummmmmum“ ”ﬂ i "L y Mﬂ:ﬁﬁﬁ:ﬁfﬂf; W] WWM%l f}mmmimmmﬂ Wm%ﬁm b ﬂﬂm Test Operator: L Turnbull/ T Fox
Location: et al Arrowhead N65 ElvE RS Y SYS TEMS y A T Operation: Underbalanced Drilling
FC:ompa.ny Bep: Rod Ma‘cEachern UnderBaIanced-DrIlling Report Gas Sent To: Flare
ormation: Nahanni
" Date |Time| Drill | Inlet : Prod GAS PRODUCTION OIL PRODUCTION WATER PRODUCTION| INJECT | RATE | OPTION A [OPTIONB |
| Depth | Press { Hours |HPSep_Flow | LPGas_Flow | Total_Flow | Cumm_Gas| Rate Cumm. Rate Cumm, Gas/N2 [Date Lig.| NetGas | Gain/Loss j
m | 10°m¥d | 10°m¥d | 10°m¥d | 10°m¥d | moMd m? m? m® [ m¥min | m¥min | 10°m¥d | m® |
02/16/98 08:30 1723 94.08 0.00 701.53
WAIT ON WIRE LINE
. 02/16/98 19:00| | 86t 9408 | 0.00 70153 | | | ]
COMPUTALOG TAGGED BRIDGE IN OPEN HOLE / PREPARE TO RUN PIPE IN HOLE TO CLEAN OUT
02/16/98 22:30| | 1723 94.08 | 0.00 701.53 | | | 32.00 [
PUMP N? DOWN HOLETO BLOW HOLE DRY
02/16/98 23:15) | 16365 94.08 | 0.00 70153 | | y o
FLUID TOO SURFACE
02/16/98 23:40| | 140398 9412 |  4.82 2.85 767 701.54 | | | |
N2 TOO SURFACE / TRUCK TOOK 16.6m?
(12/17/98 00:30| | 57710 9494 | 15827 158.27 703.68 | | | |
TRUCK TOOK 16.6m
02/17/98 01:00] | 180.88 9544 | 543 5.43 70465 | | [ |
TRUCK TOOK 11.3m?/ NO MORE RETURNS - SHUT DOWN N2, RUN IN 15 STANDS
02/17/98 01:20) | 16365 95.46 | ' 0.00 70466 | | | |
START N? @ 32m¥min
02/17/98 02:10| | 27563 9564 | 0.00 70473 | | | |
FLUID TOO SURFACE / TRUCK TOOK 16.6m?
02/17/98 02:13] | 249.79 9564 | 0.00 704.73 | | | |
TRACES OF BURNABLE GAS
92/17/98 02:41 | 1024.99 9568 | 29.84 3.23 33.08 704.78 | | | |
N? TOO SURFACE
02/17/98 02:45| [177435 9575 | 239.36 239.36 705.18 | ; | ' |
NO MORE BURNABLE GAS / TRUCK TOOK 16.6m?
02717198 03:30| | 577.10  96.47 | 7445 74.45 70710 | } ; |
TRUCK TOOK 16.6m?
02/17/98 03:45 | | 37899 9672 | 0.00 707.50 | | . | y
START PUMPING FOAM '
(12/17/98 04:00| | 809.66 9695 | 37.36 37.36 708.35 | | | y
START SHIPPING TO PIT / FLUID RECOVERED AT THIS POINT = 94.3m”
02/17/98 04:30] | 68046 97.45 | 67.88 67.88 710.06 | y y |
FLUID RECOVERED = 123.1m?
02/17/98 05:00| | 499.58 9795 | 3975 272 4247 711.33 | y 1 |

SHUT DOWN N?/ RUN IN HOLE / FLUID RECOVERED = 153.1m?



Today's: 22-Feb-98 Page: 24 of 28 A Job No.: 3611

Test Date(s): From: 02/07/98 To: 02/23/98 ||i|]I|V ”m1|mlxmu‘umnluullluu..m '" R “‘! -“ Ilmmnmmu.uuu ,mx m [RB ly I[ﬁ Il m]p' Iuﬂlllmunummmm ﬂélw ﬂw ummnnnnmwmﬂ,uup A “Hn‘lmwwn" Unit No: Gemini 3
Company: Paramount Resources ¥ N ml — df‘ Mqumnummnumnmu ,;1[{” g Illm ”m&iﬂ?ﬂ'&‘&ﬂﬁﬁ“ufﬂ m”lmww ’ sp mmnmmmwmm” ﬂlmmmm le Test Operator: L Turnbull / T Fox
Location: et al Arrowhead N65 ERVESGY SYSTENS L TP, Operation: Underbatanced Drilling
gompa.ny I.Rep: Rod Ma.cEachern UnderBalanced-DrilIing Report Gas Sent To:  Flare

ormation: Nahanni .

_ Date |Time| Drill | Inlet : Prod GAS PRODUCTION OIL PRODUCTION WATER PRODUCTION]| INJECT | RATE | OPTION A [OPTION B |

Depth Press i Hours, | HPSep_Flow | LPGas_Flow | Total_Flow | Cumm_Gas | Rate Cumm. Rate Cumm. Gas/N2 |Date Liq.| NetGas | Gain/Loss
""""" m_ | kPa | 10°mud 10°myd | 10°m¥d | 10°m¥d | md m? m? m? m¥min | m¥min | 10° m/d m?

02/17/98 05:05 46512 98.03 | 4043 40.43 71147

BURNABLE GAS TOO SURFACE | _

02/17/98 05:30| | 25840 98.44 |  11.05 11.05 711.90 | | | |

TOTAL FLUID RECOVERED = 163.9m?

02/17/98 06:00| | 24117 9864 | 1.93 1.93 711.98 | | | ;

TOTAL FLUID RECOVERED = 168.8m®

02/17/98 06:30| | 465.12 9874 | 2.03 2.03 71204 | | \ |

SWITCH FLOW THROUGH SECONDARY FLOW LINE, SHUT PIPE RAMS / WAIT ON LOGGERS

02/17/98 07:00| | 17227 9941 | 412 2.19 6.32 71224 | | | |

TOTAL FLUID RECOVERED FROM WELL = 212.85m’

02/17/98 07:30] | 22395 9926 | 531 5.31 712.32 | | | |

WAIT ON ORDERS

02/17/98 09:35] | 27563 9935 | 2359 23.59 71239 | | | |

BLEED OF ANNULUS

02/17/98 09:43 | 27563 9948 | 3858 38.58 71257 | | | |

FLUID TOO SURFACE

02/17/98 10:00| | 26701 99.72 | 0.00 712.82 | |3 21691 | |

02/17/9810:30) | 30147 99.86 | 0.00 712.88 | | 1035 22726 | |
£02/17/98 11:00] | 534.03 10026 |  35.07 35.07 713.26 | | 16.75 244.01 | 1

START SHIPPING TO PIT .

0217198 11:16] | 310.08 100.46 | 0.00 71362 | P10 254.01 | |

DECREASE OF FLUID AND GAS RETURNS

02/17/98 11:30] | 28424 100.46 | 0.00 71362 | | 254.01 | |

02/17198 11:45)| | 387.60 10068 @ 3764 37.64 71402 | | 6 . 26001 | |

02/17/98 12:00| | 327.31  100.78 | 0.00 71407 | [ 260.01 | |

02/17198 12:30| | 258.40 100.80 | 0.00 714.07 | | 260.01 | |

H H i

02/17/98 13:00] | 327.31  100.80 | 1.88 1.88 714.07 | | glio.m | |



Today's: 22-Feb-98 Page: 26 of 28 U Job No.: 3611
Test Date(s): From: 02/07/98 To: 02/23/98 MH’ 0

d “m;"'nummummuuuulwm llmml.uum,m,mu,' “ |, }“wmwnmmuui m I}m.ﬁ:x::igulj;iuuu' m m || lmmuunnuurmurww ﬂmﬂmgmI:Emlnmuummmuu g m;l |1nu'mlu'|v Unit No: Gemini 3
Company: Paramount Resources A ,illmn — -'” Munmlmﬂnmmulﬂ ““””f“”"ﬂll I mmu:mlnugmnrr JIIII M‘Vm y MM llnmmmmmmm'lm *!IIHIIIIhmm::;Iu:m (MI” Test Operator: L Turnbull/ T Fox
Location: et al Arrowhead N65 ERERGY SYSTENMS L TED. Operation: Underbalanced Drilling
Company Rep: Rod MacEachern ayre Gas Sent To: Flare
Formation:  Nahami UnderBalanced-Drilling Report
_Date |Time| Drill | Inlet | Prod | GAS PRODUCTION OIL PRODUCTION WATER PRODUCTION| INJECT | RATE | OPTION A [OPTION B |
Depth Press Hours | HPSep_Flow | LPGas_Flow | Total_Flow | Cumm_Gas Rate Cumm. Rate Cumm, Gas/N2 |Date Liq.| Net Gas | Gain/Loss
m kPa | 107 m?/d 107 m*/d 10° m¥d 10* m%/d m3/d m? m? m? m¥min | m¥min | 10°m?d m?

02/18/98 08:05 5168  100.87 0.00 714.10

STOP PUMPING FLUID

02/18/98 09:10] | 6029 100.87 |, 0.00 714.10 | | | |

START PUMPING FLUID

02/18/98 09:15| | 12059 100.87 | 0.00 71410 | | | |

FLUID TOO SURFACE ‘

02/18/98 09:20| | 14643 10087 | 0.00 71410 | [ | |

STOP PUMPING FLUID

02/18/98 09:30} | 12920 100.87 | 0.00 71410 | | { |

N? ON-LINE TO INCREASE FLUID VOLUMES ON SURFACE

02/18198 10:00| | 10336 100.87 0.00 71410 | | 1 |

START PUMPING FLUID DOWN HOLE

02/18/98 11:00} | 80966 10118 |  59.97 59.97 714.88 | | | 1

132.83m° OF FLUID ON SURFACE.

02/18/98 12:00] | 508.19 10214 |  48.70 48.70 716.49 | | | 1

200.00 m* OF FLUID ON SURFACE.

02/18/98 12:10| | 85126 10231 5502 §5.02 716.80 | | | g

SHUT DOWN N2 AND FLUID PUMPS / BEGIN ADDING WEIGHT TO MUD

02/18/98 13:00| | 30147 10302 | 1172 11.72 717.58 | | { t

PREPARE TO MUD UP

02/18/98 19:35) | 38760 10325 | 0.00 717.59 | | | [

CIRCULATE HOLE WHILE RUNNING IN TO BOTTOM \

02/18/98 20:14] | 413.44 10346 | : 0.00 71767 | | | ' |

FLUID TOO SURFACE ;

02/18/98 20:43 | 42206 10361 [ 1041 10.41 71768 | | { |

TRANSFER FLOW TO MUD TANKS VIA HI STAGE

(12/18198 21:03| | 10336 103821 6.57 6.57 71769 | | , ; j

BURNABLE GAS TOO SURFACE

02/18/9821:19)] | 33592 104.07 | 57.77 2.55 60.31 717.81 | | |

NO MORE BURNABLE GAS - N2 TO SURFACE

02/18/98 21:40] | 43067 10438 | 0.00 71821 | | ! |

LOSS OF CIRCULATION

02/18/98 23:00| | 8613 10448 | 0.00 71826 | | 1

TRIP OUT INTO CASING



Today's: 22-Feb-98 Page: 27 of 28 I Job No.: 3611

Test Date(s): From: 02/07/98 To: 02/23/98 A "uw 'm:n:unm”um‘:w p“uwmmn !'mhulhu““p “ ;gmmmmunnmHmlp ||ummmmmwmmu' ” “ Ll 1“ ¥ “pu"'mmmmmm || || s i) "p st Unit No: Gemini 3
. i |!‘1 u A ” " mlmmuuum ‘! M o 'm i “ lem dﬂmmmmmmnu 1
Company: Paramount Resources Al .['] ! i ;lvmum'mmm.lt'm |] ,,,;| i — hM“ i mmxmmﬂl ‘qmmm,mmﬂ “ Test Operator: L Turnbull/ T Fox
Location: ;t al eroghead N65 ENERG Y = ) = TEMS L T, Operation: Underbalanced Drilling
Company Rep: Rod MacEachern 1rpe Gas Sent To:  Flare
“Fom‘;ﬁoym P Naham UnderBalanced-Drilling Report
Date [Time| Drill | inlet  Prod = GAS PRODUCTION OIL PRODUCTION |WATER PRODUCTION| INJECT | RATE | OPTION A [OPTION B |
_____ Depth | Press | Hours | HPSep_Flow | LPGas_Flow | Total Flow | Cumm_Gas | Rate Cumm, Rate Cumm. | Gas/N2 |Date Lig.| NetGas | Gain/Loss
m kPa . | 10°mud 10°myd | 10°m¥d | 10°m¥d | md m’ m? m’ m¥/min | m¥min | 10° md m’

02/19/98 00:10 4307 AAAAA 10450 | 1.77 1.77 718.27

CIRCULATE

02/19/98 00:12| | 9475 10450}, 0.00 71827 | | | \

FLUID TOO SURFACE

(2/19/98 01:00] | 163.65 104.50 | 0.00 71827 | | | |

CONTINUE TO CIRCULATE TO MUD TANKS VIA HI STAGE

02/19/98 04:00] | 2584 10457 | 0.00 71829 | | | |

PUMPS DOWN - RUN IN TO BOTTOM

02/19/98 05:10] | 1723 10457 | 0.00 71830 | | | |

STOP RUNNING IN - PUMPS ON :

02/19/98 05:15] | 12020 10457 | 0.00 71830 | | | |

FLUID TOO SURFACE

02/19/98 05:16]| | 111.97 10457 0.00 71830 | 1 » | |

STOP PUMPING / FINISH RUNNING IN

02/19/98 05:26| | 7752 10460 ! 0.00 71830 | | | |

CIRCULATE ON BOTTOM

02119198 05:27| | 103.36  104.60 | 0.00 71830 | | | \

FLUID TOO SURFACE

02/19/98 06:00 | 3445 10461 ] 0.00 71831 | \ | |

PUMPS DOWN - PULL UP INTO CASING

92/19/98 08:00| | 180.88 10462 | 0.00 71832 | | | |

CONTINUE CIRCULATING

02719198 09:00] | 51.68 10462 | 0.00 71833 | ] | ‘ y

START PULLING OUT OF HOLE

02/19/98 17:00| | 5168 10462 | 0.00 71833 | | | |

OUT OF HOLE / RIG UP FOR OPEN HOLE LOGGER'S.

02120198 22:20} | 861 10493 1.67 167 71833 | | . | |

WIPER TRIP - DISPLACE FLUID THROUGH HI STAGE :

(12/20% 23:05 | | 1723 104931 0.00 71833 | ) | |

CHANGE OUT WILLIAMS HEAD RUBBER / SLIP AND CUT

01272178 02:10] | 2584 10407 0.00 71834 | | ! |

CONTINUE TO RUN IN HOLE

02/21/98 05:26 | | 1723 105.00 | 0.00 71835 | | ‘ |

CIRCULATE HOLE AT 2530 METERS
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Today's: 25-Feb-98 Page: 28 of 28 e
AR Mfli“ﬂ"”"”"”‘"" T wwwmmm RO Unit No: Gemini 3

Test Date(s): From: 02/07/98 To: 02/23/98

w "IJ yﬂ“lwlll.llflllullllﬂih:; w i u"lllil:rlflllhlhlmvll' ; WEL |I |Ir w |ﬂ‘ i IFI!HIIII!II'!"I'I’I!.“E -
Company: Paramount Resources - "11  — Il’mm‘m'ﬂ Mﬂﬂm?&nfn‘iﬁ"u"fm'ﬂ wb ot nﬂ'qh { L fmlmqunE:nnmml o d“lﬁ" Test Operator: L Turnbull / T Fox
Location: et al Arrowhead N65 ENERG Y 5 YS TEMS L TD- Operation: Underbalanced Drilling
gompa'ny l.?ep: Rod Ma.cEachem UnderBaIanced-Drilling Report Gas Sent To: Flare
ormation: Nahanni
_Date |Time| Dril GAS PRODUCTION OIL PRODUCTION WATER PRODUCTION|INJECT | RATE | OPTION A [OPTIONB |
Depth HPSep_Flow | LPGas_Flow : Total_Flow | Cumm_Gas | Rate Cumm. Rate |° Cumm. Gas/N2 {Date Liq.} NetGas | Gain/Loss
m : S 10PmYd [ 10°myd 103 m¥d | 10° m¥/d m3/d m? om? oom? m3min | m*min | 1037 3/d m?

0212198 05:37 86.13  105.00 ; 0.00 718.35

FLUID TOO SURFACE

02021198 05:44] | 17.23  105.00 .. 1.71 171 71835 | ‘ j !l

PUMPS DOWN - RUN IN TO BOTTOM

02/21/98 06:25| | 9475  105.00 - 0.00 718.36 | $ |

ON BOTTOM - PUMPS ON TO CIRCULATE TWICE HOLE VOLUME

02/21/98 06:26| | 4307  105.00 : 0.00 718.36 | } | ;

FLUID TOO SURFACE

(12122198 09:20) 1 : 0.00 71836 | | |

FINISHED LOGGING HOLE / PREPARE TO RUN IN

02122198 12:15] [ 0.00 718.36 | 1 | ;

FLUID TOO SURFACE

012122095 15:00 | 0.00 718.36 | | g

ON BOTTOM / CIRCULATE HOLE

(12/24198 10:00} | 0.00 71836 | | , '

CEMENT IN 55" LINER / COMPLETE

02/24/9% 19:00] | 0.00 718.36 | } i

BRIDGE PLUG SET/ CIRCULATE OVER TO INHIBITED WATER

0272498 21:30] i 0.00 718.36 |

FINISHED CIRCULATING / START RIG OUT OF GEMINI 3






6. ENVIRONMENTAL WELL REPORT

Was submitted with drilling application







PARAMOUNT BERKLEY ARROWHEAD N-65

OIL, GAS & WATER ANALYSES



Fe

REMARKS:
TRC+= LESS THAN 0.1 N.D.= NOT DETECTED

CONTAINER IDENTIFICATION

[PB 1A

—

‘ :» 3 GT@i_aboratories @

WATER ANALYSIS

OPERATOR NAME

LABORATORY NUMBER

I’T"?jl._LbY—‘; i
i

LPARAMOUNT RESOURCES LTD.

UNIQUE WELL IDENTIFIER WELL NAME KB m ELEVATIONS GRO m
L l [ PAREMOUNT et al ARROWHEAD J ; . ,
FIELD OR AREA POOL OR ZONE NAME OF SAMPLER COMPANY

lﬁRROWHEAD

‘IINAHANNT

I

] I ENTEST CURP .

TEST TYPE

[]

TEST INTERVAL OR PERFS

TEST RECOVERY

LH?O FOAMING AGENT/HZS5 INHIBITOR

: ]

SAMPLING POINT

AMY & TYPE OF CUSHION

MUD RESISTIVITY/ ) m

]

@ 25° C]

BREMIX TANK

TYPE OF PRODUCTION

PUMPING FLOWING GAS LIFT SWAS
----- PRODUCTION RATES ==~ == m e mmm e e e
WATER mig olL mg GAS 103 myvg
SEPARATOR TREATER RESERVOIR SOURCE SAMPLED RECEWED
GAUGE PRESSURE kPa .
TEMPERATURE * C
DATE SAMPLED (Y-M-D) DATE RECEIVED (Y-M-D) DATE REPORTED (Y-M-D) ANALYST ; OTHER INFORMATION
L98—02-12 ] -02- -03- rLN NCU l l (N-—bb /, !
\__f i :
Y DISSOLVED
i mg/L Fn’:g?:sm mmol/L ION mg/L Fn’:gison mmoliL TOTAL SOLIDS mgil
N EVAPORATED AT 110° C EVAPORATED AT 180* C
*| s050.0| 0.182 | 220.0 “ 115500.0 | 0.559 | 437.0 [ 1 [ ,i
1
« AT IGNITION CALCULATED
5110. 0.184 | 131.0 & N.A. N.A. N.A. l ] [ 27760.0 |
e 1370.0| 0.049 34.2 ‘ N.A. | N.A. N.A.
RELATIVE DENSITY REFSACTIVE INDEX
" 220.0| 0.008 9.1 | {"> | 393.0{0.014 6.4 { 1.017, wc] [ N ¢ wc|
. N.A.| N.A. N.A. so. 70.9 | 0.003 0.7
OBSERVED oH RESISTVITYORM sm
* N.A.| N.A. N.A. e NIL NIL NIL [[7.235¢ wc| [0.35¢ wc
e 18 0.001 0.3 or NIL NIL NIL
K N.D. | N.D. N.D.
- LOGARITHMIC PATTERN mmoliL SALINITY = 2.75% i
g % g 8 2 e . e g o s @ w 2 ¢ §E 2 % § é

y 2 100
va

Bl

N\

d

N

et

“

/

A

NIL= 0.0 TRC*= LESS THAN 0.001 N.A.= NOT ANALYZED



6’* :i GT(?_aboratories

WATER ANALYSIS

CONTAINER IDENTIFICATION

rPB 8D T

OPERATOR NAME

LABORATORY NUMBER
r 23 IO

i
]

I_MUNT RESOURCES LTD.

i

UNIQUE WELL IDENTIFIER WELL NAME kgm ELEVATIONS oo o
FIELD OR AREA POOL OR ZONE NAME OF SAMPLER COMPANY
[ "‘ARROWHEAD ] [WAHA.NNL ] I ] J L ENTEST CORP- }
1

TEST TYPE NO

TEST RECOVERY

l P L]

l PRODUCED HZU/SUAP7/H2S INHIBITOR

SAMPLING POINT

AMT & TYPE OF CUSHION MUD RESISTIVITY/  m

L VESSEL FLULD DUNMP

1

TEST INTERVAL OR PERFS

TYPE OF PRODUCTION == = mmmmm e e e

PUMPING

FLOWING

GAS LIFT SWAE

~=~-PRODUCTION RATES == — - ——— oo

WATER mid OlL m3ig GAS 102 miks
SEPARATOR TREATER RESERVOIR ) © SOURCE SAMPLED RECEIVED
GAUGE PRESSURE kPa [}
TEMPERATURE * C
DATE SAMPLED (Y-M-D) DATE RECEIVED (Y-M-D) DATE REPORTED (Y-M-D) . ANALYST - \“_ OTHER INFORMATION
- - I g8-02-20 l l g8-U3-0U4 ] l LN NCTOU ] d’ N=-b>; LILLTING FLUID
DISSOLVED
mo/L ;n'icA??oN mmoliL tOoN mgil. an mmoliL. TOTAL SOLIDS mgiL
EVAPORATED AT 110* C EVAPORATED AT 180° C
* 1 30100.0{ 0.298 | 1310.0 @ 162500.0 | 0.619 11760.0 L —] |
AT IGNTION CALCULATED
K 1450.0] 0.014 37.1 & N.A. N.A. N.A. [ W l 101000.0 |
G 5410.0| 0.054 135.0 l N.A. N.A. N.A.
RELATIVE 2ENSITY REFRACTIVE INDEX
Y1 1070.0{ 0.011 44.0 HOs 220.0 } 0.002 3.6 [1.065e ZS.C] ] N A o .
Ba N.A. N.A. N.A. $0. 2.0 TRC* TRC+
. OBSERVEZ oH RESISTIVITY/OHM em
o N.A N.A. N.A. co: NIL NIL NIL l 6.05, 25.C| l 0.08, o5c|
Fe 199.0) 0.002 3.6 o NIL NIL NIL
s N.D N.D. N.D.
- LOGARITHMIC PATTERN mmol/L. SALINITY = 10.59% ~
§ % g g 8 g e . ° g 3 2 2 w 2 ¢ B8 8 g § E
Na ~ T - - - Boe- - .
INY 17 |
N _——l
411
ca \\ e
\\ .-/
N /’/
N AT
o N, Pl
\N
N.N
\\\

Fe
TRET Y M¥ESS THAN 0.1 N.D.= NOT DETECTED
**NOTE: RESISTIVITY IS 0.084 OHM.m

NIL= 0.0 TRC*= LESS THAN 0.001 N.A.= NOT ANALYZED

¢




é. :'l ﬁT (?_aboratories

WATER ANALYSIS

CONTAINER IDENTIFICATION

1 21776F

]

OPERATOR NAME

LABORATORY NUMBER

R RS

E

|

LPARAMOUNT RESOURCES LTD.

]

UNIQUE WELL IDENTIFIER WELL NAME

L

] rPARAMOUNT et al ARRUOWHEAD

ELEVATIONS

‘] KB m. GRD r:1

FIELD OR AREA POOL OR ZONE NAME OF SAMPLER COMPANY
LARROWHEAD J l NAHANNT ] I ] [ ENTEST TORP- 7
TEST TYPE NO TEST RECOVERY
| - ] [_‘] BRESSURE: 350 KPA _ j
SAMPLING POINT AMT & TYPE OF CUSHION MUD RESISTIVITY/? m
BRESSURE VESSEL J L ] [ @z d]
TEST INTERVAL OR PERFS
- - TYPE OF PRODUCTION - === ===~ = m e
PUMPING FLOWING GAS LIFT SWAE
—~—-PRODUCTION RATES ==~ ———~—mm e
WATER m3g Ot m3d GAS 103 myd
SEPARATOR TREATER RESERVOIR SOURCE SAMPLED RECEIVED
GAUGE PRESSURE _kPa .
TEMPERATURE * C
DATE SAMPLED (Y-M-0) DATE RECEIVED (Y-M-D) DATE REPORTED (Y-M-D) ANALYST // g — OTHER INFORMATION
[ 98-02-12 ~0Z2- =03= LN NCO T N=65
] [ 1 L / ]
DISSOLVED
mg/L FR’:Q?ISON mmoifL ON mg/t FF&QTS!sON mmol/L TOTAL SOLIDS mgil
EVAPORATEC AT 110* C EVAPORATED AT 180 C
N
*1 24300.0{ 0.300 ] 1060.0 ¢ 148700.0 ] 0.602 {1370.0 L ] l [
AT IGRITION CALCULATED
« 1450.0{ 0.018 37.1 B N.A. N.A. N.A. l ] r 80900.0 ]
“1 4380.0| 0.054 | 109.0 ' N.A. | N.A. N.A.
RELATIVE DENSITY REFRACTIVE INDEX
M 787.01 0.010 32.4 Heos 759.0 | 0.009 12.4 l 1.051, 25.61 rN.A. e oc|
Ba N.A,. N.A. N.A. S0 9.3 [TRC* 0.1
OBSERVED oh RESISTIVITY/OHM sm
s N.A N.A. N.A. co; NIL NIL NIL | 6.37, zs-c] r0-10@ zsﬂ
Fe 547.0| 0.007 9.8 OK NIL NIL NIL
s N.D N.D. N.D.
° LOGARITHMIC PATTERN mmol/L SALINITY = 8.37% .
g s g g s o . o = - o e . e 2 8 g 8 g ¢
Na - - = - o - o o o -~ - g - > -
™ LA
"N L]
\ \//’
C‘ bt
N L4117
N L —
N 1
Mg N ~
\\
Fe

REMARKS:
TRC+= LESS THAN 0.1 N.D.= NOT DETECTED

NIL= 0.0 TRC*= LESS THAN 0.001 N.A.= NOT ANALYZED

o



(- 3 GT?_aboratories @7’

WATER ANALYSIS

CONTAINER IDENTIFICATION

LABORATORY NUMBIR

[PB 3B ] W231168 j
OPERATOR NAME
[PARAMOUNT RESOURCES LID. “j
UNIQUE WELL IDENTIFIER WELL NAME KBm ELEVATIONS GAD m
[ j [ PARAMOUNT et al ARROWHEAD J [574.6q f‘@%ﬁ?@b]
FIELD OR AREA POOL OR ZONE NAME OF SAMPLER COMPANY
[ARROWHEAD 1 [ NAHANNI ] [ ]
TEST TYPE NO TEST RECOVERY

lﬁSTOCK FLUID @ 09:00 AM

[]

SAMPLING POINT

AMT & TYPE OF CUSHION

MUD RESISTIVITY Q2 m

]iLU ID DUMP

1 0

@ 25* C}

TEST INTERVAL OR PERFS

TYPE OF PRODUCTION

PUMPING FLOWING GAS LIFT Sw/AS
}}' ------- PRODUCTION RATES -~ m — — e e o e e e
f ) WATER mug]  {oi m3 GAS 103 m3g
SEPARATOR TREATER RESERVOIR SOURCE SAMPLED RECEIVED
GAUGE PRESSURE kPa Y
TEMPERATURE * C
DATE SAMPLED (Y-M-D) DATE RECEIVED (Y-M-D) DATE REPORTED (Y-M-D) ANALYST /_\‘ L OTHER INFORMATION
[98-02-13 | [ 98-02-20] [ 98-03-04 | [ IN NCO ] [( N-65
\_/
- DISSOLVED
mofL T mmoliL 1oN molL FrroN mmotrt TOTAL SOLIDS mgiL
Na . EVAPORATED AT 110* C EVAPORATED AT 180* C
Ct
50800.0| 0.295 | 2210.0 105000.0 | 0.609 {2960.0 l | ]
AT IGNITION CALCULATED
L4 Br
4370.0| 0.025 | 112.0 N.A. N.A. N.A. [ ] [ 172000.0 ]
“1 10800.0] 0.063 | 269.0 ‘ N.A. | N.A. N.A.
RELATVE DENSITY REFRACTIVE (INDEX
M
1 1120.01 0.006 46.1 Heo 67.1 [TRC* 1.1 r1}109@ zvc] i N.A.e zcl
Ba SO.
N.A. | N.A. N.A. TRC+ | TRC* TRC+
OBSERVED pH RESISTIVITYOMM «m
* N.A.| N.A. N.A. o NIL NIL NIL [475.69@ zvc] | 0.06e 2
|
‘ Fe OH
| 248.0| 0.001 4.4 NIL NIL NIL
| .
| -
He 'N.D. | N.D. N.D.
\ N LOGARITHMIC PATTERN mmoliL SALINITY = 17.09% R
| § § § 8 8 2 o @ - © o o < 8 8 § § g
Na - n N W b= el - v - o [=3 o - W - bt = \n—‘ -.-/ W =
i LT
\\ \”_‘___./
i Ca P, L. | et
\\ //’ .
N ///
Mg b /
: \\\
N
‘\ Fe \\

! REMARKS:

TRC+= LESS THAN 0.1 N.D.= NOT DETECTED

**NOTE: RESISTIVITY IS 0.058 OHM.m

NIL= 0.0

TRC*= LESS THAN 0.001 N.A.= NOT ANALYZED

e}

[~



Fe

TRET™M%SS THAN 0.1 N.D.= NOT DETECTED

CONTAINER IDENTIFICATION

‘-‘:I GT®Laboratories @

WATER ANALYSIS

LABORATORY NUWBER

LPB 5C 1 FW 23T16T J
OPERATOR NAME
l PARAMOUNT RESOURCES LTD. 1
UNIQUE WELL IDENTIFIER WELL NAME KB m ELEVATIONS GRD m
FIELD OR AREA POOL OR ZONE NAME OF SAMPLER COMPANY
LARROWHEAD J rNABANN.L I l J [:}:mrlt.bl CORP . ]
TEST TYPE NO TEST RECOVERY
l I I i l STOCK FLUID @ B -
100U AM : ‘l

TEST INTERVAL OR PERFS

SAMPLING POINT AMT & TYPE OF CUSHION MUD RESISTMTY/ 2 m

LFLUlD DUNP

@ 2%° C_]

P ]

TYPE OF PRODUCTION ~=——==———~————— ==

PUMPING

FLOWING GAS LIFT SwAB
—~~~PRODUCTION RATES - -
WATER md o1 m3d GAS 109 mig
SEPARATOR TREATER RESERVOIR SOURCE SAMPLED RECEIVED
GAUGE PRESSURE kPa . P
TEMPERATURE * C e
DATE SAMPLED (Y-M-D) DATE RECEIVED (Y-M-0) DATE REPORTED (Y-M-D) ANALYST A K » \\ OTHER INFORMATION
l 98-02-13 j ~02- -03- l TN NCU l [ N—TS/
\-—/
DISSOLVED
mgll m:glson mmoliL 1oN mg/L FR’:STSS,ON mmotL TOTAL SOLIDS mgiL
EVAPORATED AT 110° C EVAPORATED AT 180 C
™1 48000.0] 0.289 | 2090.0 © 103000.0 | 0.620 |2900.0 I —l [ J
AT IGNITION CALCULATED
" 3530.0} 0.021 90.3 & N.A. N.A N.A L ] r 166000.04]
c 9960.0| 0.060 249.0 ! N.A. N.A. N.A.
RELATIVE DENSITY REFRACTIVE INDEX
"1 1200.0| 0.007 49.2 | |"™ 1 36.6 ([TRC* 0.6 [1.110@ zs.c] [—N.A.@ wc |
B2 N.A. N.A. N.A. S0 TRC+ | TRC* TRC+
OBSERVED pH RESISTIMITYOHM »m
s’ N.A. N.A. N.A. o NIL NIL NIL | 5.69¢ zs.c] ro.os@ zsﬂ
e 496.0| 0.003 8.9 o NIL NIL NIL
K N.D. N.D. N.D.
LOGARITHMIC PATTERN mmoliL SALINITY = 16.75% .
g § § 8 8 o o o © - @ o o =) 8 8 § § :52
- a e 3 = w - o o = . w = & =2 b - — 0 = o
N |11
\N /‘”‘—"—_-
N BREIAL
™ _\—L/" r “c0s
N V/
L \\ q / SO,
\\
COs

NIL= 0.0 TRC*= LESS THAN 0.001 N.A.= NOT ANALYZED

**NOTE: RESISTIVITY IS 0.058 OHM.m



‘ . G ﬁTcT_aboratories %

WATER ANALYSIS

CONTAINER IDENTIFICATION

l 22100E

-

OPERATOR NAME

LABORATORY v wiss

I—WZJ_L_LbIL {

[PARAMOUNT RESOURCES LTD?

ELEVETIONS

UNIQUE WELL IDENTIFIER WELL NAME KB m GRD m
L j L‘PZERKMUUN'L‘ €t al ARROWHEAD J [‘WGEI [—FG‘T_S‘U‘
FIELD OR AREA POOL OR ZONE NAME OF SAMPLER COwEas «
ERROWHEAD 1 LNAHANN.L ; ' { ] l ENTEST CTORP }
TEST TYPE NO TEST RECOVERY
m LPRESSURE T 3B3 KPA z j
SAMPLING POINT AMT & TYPE OF CUSHION MUD RESISTVTY Q) m
BRES&URJ:. VESSEL ] ] [ g zdl

TEST INTERVAL OR PERFS

-~ TYPE OF PRODUCTION

PUMPING FLOWING GAS LIFT SWAB
—~~==-PRODUCTION RATES ~==~ v e e e e
WATER mid oIl mid GAS 103 mdic
SEPARATOR TREAYER RESERVOIR SOURCE SAMPLED RICEIVED
GAUGE PRESSURE kfPa *
TEMPERATURE * C
DATE SAMPLED (Y-M-D) ‘ DATE RECEIVED (Y-M-D) DATE REPOATED (Y-M-D) ANALYST o~ \‘ OTHER INFORMATION
98- - - - - [ LN NCO ' l{ ~ N-© /
——
= DISSOLVED
mgiL rn.:érsvsou mmoliL 1ON mgfL -’FR.::'I’SISON mmol/L TOTAL SOLIDS meL
EVAPORATED AT 110° C EVASC=ATED AT 180 C
* 1 46500.0| 0.286 | 2020.0 % 101000.0 | 0.620 [2850.0 (* ] [‘* |
AT IGNITION CALCULATED
K 3850.0] 0.024 98.5 B N.A. N.A. N.A r j lilEBOOO.ﬁO j
« 9600.0 | 0.059 240.0 ! N.A. N.A. N.A.
RELATIVE DENSITY FETERZTIVE INDEX
M 1090.0} 0.007 44.7 HC0s 97.6 | 0.001 1.6 F.osse 257‘ FN.._.@ e |
8 N.A. N.A. N.A. 80, 2.6 | TRC* TRC+
OBSERVED pH RIS STWVITYORM om
s“ N.A N.A. N.A. ©03 NIL NIL NIL I 5.72, 25.01 { 0.06 ¢ zc
Fe 691.0| 0.004 12.4 o NIL NIL NIL
s N.D. N.D. N.D.
. LOGARITHMIC PATTERN mmolL SALINITY = 16.59% _
: 8 € g g g e . s 2 s 5 o o e g 8 g £ g ¢
Na L
\“F\\ i |1
——
\\ /\—""—--/
Ca //‘
v”‘
NN //
"N e
N
Mg N S /
) N\ |
ey’ 0.1 N.D.= NOT DETECTED NIL= 0.0 TRC*= LESS THAN 0.001 N.A.= NOT ANALYZED

TRC+= LESS THAN

**NOTE: RESISTIVITY IS 0.062 OHM.m



Fe

TRC+= LESS THAN 0.1 N.D.= NOT DETECTED

I ®
| ﬁG GT Laboratories

—

il

-

WATER ANALYSIS

CONTAINER IDENTIFICATION

B 1A

L

OPERATOR NAME

LABORATORY NUMBER

{_\v‘KA‘ibbBA

]

[ PARAMOUNT RESOURCES LTD.

]

UNIQUE WELL IDENTIFIER WELL NAME

[ ] [_PmVRJUNl' et al AKRUWHEAD .

ELEVATIONS

KB m

GRD m

o o | e

POOL OR ZONE

NAME OF SAMPLER

COMPANY

FIELD OR AREA A

LTAHA.NN 1

]

[ ENTEST CURP.

|

EARROWHEAD I
TEST RECOVERY

YEST TYPE NO

l SWEBBING @ U759 HRS. SWAB #30

]

]

AMT & TYPE OF CUSHION

SAMPLING POINT MUD RESISTIVITY/Q m
[ FLOW LINE ] 1| e
TEST INTERVAL OR PERFS - TVPE OF PRODUGTION ————mo-mo—oe T
PUMPING FLOWING GAS LIFT SWAB
------- PRODUCTION RATES - v — = = m mmm e
WATER mid o mig GAS 103 m3g
SEPARATOR TREATER RESERVOIR SOURCE SAMPLED RECEIVED
GAUGE PRESSURE kPa
TEMPERATURE * C
DATE SAMPLED (Y-M-D) DATE RECEIVED (Y-M-D) DATE REPORTED (Y-M-D) ANALYST OTHER INFORMATION
98-03- [ 98-03-25] ~U4- [N NCO 1 B
— . DISSOLVED
mgfL m’:c?ou mmol/l ION mg/l FR‘;:CA‘?ISON mmol/t. TOTAL SOLIDS mgiL
ra EVAPORATED AT 110° C EVAPORATED AT 180° Z
37000.0| 0.201| 1610.0 “ 112000.0 | 0.610 {3160.0 [ | J
. AT IGNITION CALCULATED
« 3810.0| 0.021 97.3 & N.A. | ‘N.A. N.A. | ] l 184000.0 ]
“| 25100.0] 0.137| 625.0 ' N.A N.A. N.A
RELATIVE DENSITY REFRAZTIVE INDEX
“ | 4a80.0| 0.024| 184.0 Heos 549.0 | 0.003 9.0 L1.125@ zs-c] [ N.2. g zs-:J
. N.A. N.A. N.A. S0 1.5 | TRC* TRC+
OBSERVED pH RESISTIV Y OHM ¢~
* N.A.| N.A. N.A. o NIL NIL NIL [ 5.70¢ wc| | 0.066 -]
Fe OH
738.0| 0.004 13.2 NIL NIL NIL
s N.D N.D. N.D.
- LOGARITHMIC PATTERN mmoliL SALINITY = 17.97% R
g ug‘: % g 8 2 e w ° 2 3 2 @ o 2 g 8 8 § § E
\\ LT
L4117
N _,.h//
i w\ //”
N L]
N I+
/"’—
N, —
<
™
h\\ q
N
™~

REMARKS:

**NOTE: RESISTIVITY IS 0.062 OHM.m

NIL= 0.0 TRC*= LESS THAN 0.001 N.A.= NOT ANALYZED

«

o



ﬁﬁﬁ?iaboratories % E

CONTAINER IDENTIFICATION GAS ANALYSIS
lacaT 18438 ]

OPERATOR NAME

LABORATORY NUMSER

| 231168 }

rPARAMOUNT RESOURCES LTD.

]

UNIQUE WELL IDENTIFIER WELL NAME kgm ELEVATONS oo m
[ “ | | paraMoUNT et al ARROWHEAD | [574-60] [567.90
FIELD OR AREA POOL OR ZONE NAME OF SAMPLER COMPANY
[ARROWHEAD | | NamanNI 1 | | EnTEST corp. ]
TEST TYPE NO TEST RECOVERY
TEST INTERVAL OR PERFS SAMPLING POINT
| PRESSURE VESSEL ]
SEPARATOR TREATER RESERVOIR SOURCE SAMPLED RECENES
GAUGE PRESSURE kPa 620 620 330
TEMPERATURE * C 79 79- 21
DATE SAMPLED (Y-4-D) DATE RECEIVED (Y-M-D) DATE REPORTED (Y-M-0) ANALYST //tf:'-"'*:: T OTHER INFORMATION
[ 08-02-12 | [98-02-20 ] [98-03-02 || BD nco || / N-65/ ]
MOLE FRACTION ) v )
oo AS RECENED Aa?)lm?ngg__ PR M
CONTENT
o mLem 3
0.0002 0.0003 GROSS HEATING VALUE MJm3
15+ C AND 101.325 kPs
He
0.0007 0.0009
MOISTURE AND AR FREE VAPOUR PRESSURE
ACID GAS FREE AS RECEIVED PENTANES PLUS
)
0.0320 0.0382 [ 38,91 | [ 32.59 | [ 67.1
COoz
o . 1628 0 . oooo ————————————————————————————————— RELATIVE DENSITY m e e e e e
res 0.0001 0.0000 MOISTURE FREE AS SAMPLED MOISTURE AND ACID GAS F=£€
¢ MEASURED CALCULATED MEASURED CACLATED
0.7559 | 0.9030 l | [[o.761 ] [ ] 0.614
- 0.0339 0.0405 | | mommmmemmmmomoomoemmes——- PSEUDO CRITICAL PROPERTIES (CALCULATED; — == = = — — =~~~ = == =~ — e =
C3
0.0071 0.00€&4 26.0 AS SAMPLED ACID GAS FREE
pPc (abs) pTe pPc (abs) £7c
Ce
0.0015 0.0018 6.6 5013 [ 214.0 ¢ [ 4552w 196.4 ~
NCa
0)9020 0.0024 8.5 —————————————————————————————— RELATIVE MOLECULAR MASS ' == = w v m m e m e e e e e e e m e —
(=3
0.0009 0.0011 4.4
TOTAL GAS Cre
NCs
0.0008 | ©0.0009 3.8 [ 22.0 1] 104.0 |
s
0.0009 0.0011 5.1
cr
+ 0,0012 0.0014 7.3
<8
-
co
REMARKS:
Cip+
“™ 1 1.0000 | 1.0000 61.7 | EXCEED NORMAL LIMITS : CO2

FIELD H2S = 60ppm/LAB

= ND



CONTAINER IDENTIFICATION

|AGAT 19948

]

ﬁ G ﬁ?@l)_a boratories @ I

GAS ANALYSIS LABORATORY NUMBE:

{623116A. *1

OPERATOR NAME

lPARAMOUNT RESOURCES LTD.

-

UNIOUE WELL IDENTIFIER WELL NAME kg m ELEVATIONS oo
| ] [ PARAMOUNT et al ARROWHEAD J [574.66] ]ss7.9§
FIELD OR AREA POOL OR ZONE NAME OF SAMPLER COMPANY
[ARROWHEAD ] [ NAHANNI ] l LT ] [ ENTEST CORP. “1
TEST TYPE NO TEST RECOVERY -
TEST INTERVAL OR PERFS SAMPLING POINT
[ PRESSURE VESSEL ]
SEPARATOR TREATER RESERVOIR SOURCE SAMPLED RECEIVELD:
GAUGE PRESSURE kPa 626 626 470
TEMPERATURE * C 74 74 21
DATE SAMPLED (Y-4-0) DATE RECEIVED (Y-M-0) DATE REPORTED (Y-M-0) ANALYST ‘,..—""’ ‘oﬂ}ea INFORMATION
[ 98-02-13 | [98-02-20 | [98-03-02 | [ BN Nnco  |[ 7 n-65_/ ]
MOLE FRACTION SN [}
oM ASAg‘E(F:glEVEED Adgl‘(‘;:g%%& PEH}%,%”“
CONTENT
"2 . mLsm3
0.0004 0.0005 GROSS HEATING VALUE MJm3
15* C AND 101.325 kPa.
He
0.0010 0.0012 N .
“ xCID GAS F:l'éE :SmRECEEENED gé:?kjﬁEgRPELSUSSURE
0.2489 | 0.3028 [ 26.26 | | 21.60 | ] 0.0 i
(oo
0.1780 0.0000 e ————— RELATIVE DENSITY — — — e e e e e e e e e e e
e 0.0001 0.0000 MOISTURE FREE AS SAMPLED MOISTURE AND ACID GAS FREE
C ' MEASURED CALCULATED MEASURED CALCUATED
0.5716 0.6955 [ | [ o.s28 | [ ] 0.678
C2 TRACE TRACE | | = PSEUDO CRITICAL PROPERTIES (CALCULATED} — = = = — — = = — — m — e m o mm e m e
C3
0.0000 0.0000 0.0 XS SAMPLED At GRS FREE
pPc {abs) oTc pPc {abs) pTe
ICyq
0.0000 | 0.0000 0.0 | | 4794w | 194.5 ¢ [ 4233w 170.7 «
NCq
0.0000 0.0000 0.0 | -———-memm—mmmm e RELATIVE MOLECULAR MASS = o o — e e e e
1Cs
0.0000 0.0000 0.0
NCs TOTAL GAS Cre
0.0000 | 0.0000 0.0 2¢.0 | 0.0
. _
0.0000 0.0000 0.0
[0 .
4 0.0000 0.0000 0.0
Cq ’ ’
REMARKS:
Ci0+
™1 1.0000 | 1.0000 0.0 EXCEED NORMAL LIMITS : N2 ,CO2

FIELD H2S = 60ppm/LAB = ND



4G

ﬁT@i_aboratories W

CONTAINER IDENTIFICATION

[Acar 19974 |

GAS ANALYSIS

LABORATORY NUMBER

[ GR24566A }

OPERATOR NAME

I PARAMOUNT RESOURCES LTD.

]

ELEVATIONS
GRD

UNIQUE WELL IDENTIFIER WELL NAME ; KB m ™
f47 J lgipARAMOUNT et al ARROWHEAD N65 J [574.60] LSG?.Q?
FIELD OR AREA POOL OR ZONE NAME OF SAMPLER COMPANY
[N.w.T ] [ NAHANNI l [ J [ ENTEST CORP. AJ
YEST TYPE NO TEST RECOVERY -

=

| N65-63-40-122-45 N.W.T. PAR

|

TEST INTERVAL OR PERFS

GAUGE PRESSURE kPa

TEMPERATURE * C

SAMPLING POINT

[ METER RUN ]
SEPARATOR TREATER RESERVOIR SOURCE SAMPLED RECEIVED
344 344 450
5 5 21

FIELD H2S = 100ppm/LAB = ND

DATE SAMPLED (Y-M-D) DATE RECEIVED (Y-M-D) DATE REPORTED (Y-M-D) ANALYST OTHER INFORMATION
[ 98-03-20 | [98-03-25 ] [98-04-02 || BN Neo | i
. MOLE FRACTION
oH AsA :‘EéglEVEED mg%:ggé;zee ’EI“,OO&%W
CONTENT
H2 mLem3
0.0001 0.0002 GROSS HEATING VALUE MJm3
15¢ C AND 101.325 xPa
“ | 0.0014 | 0.0020
MOISTURE AND AR FREE VAPOUR PRESSURE
, ACID GAS FREE AS RECEIVED PENTANES PLUS
| 0.0770 | 0.1114 | 33.48 | [ 23.17 | [ 0.0
[¢e7] .
0.3086 0.00001 | mmmmemmmmmemmeee e RELATIVE DENSITY = < o e e m e = e e e e e e
" 0.0001 0.0000 MOISTURE FREE AS SAMPLED MOISTURE AND ACID GAS FREE
& MEASURED CALCULATED MEASURED CALCULATED
0.6128 0-.8864 | [ o.s83 | [
“ TRACE TRACE | | == PSEUDO CARITICAL PROPERTIES (CALCULATED) === — — =~ - —mm e — e ——m e e —
C3
0.0000 0.0000 0.0 S b o
o pPc (abs) pTc pPc (abs) oTc
0.0000 0.0000 0.0 | | 5363w | 220.4 « [ 4461w 183.0 «
" 0.0000 0.0000 0.0 { - RELATIVE MOLECULAR MASS - — = m —— — = = — — e e m — o e — e e mm
s ‘
0.0000 0.0000 0.0
NCs TOTAL GAS Cre
0.0000 | 0.0000 0.0 [ 25,6 ][ 0.0 1]
Ce
0.0000 0.0000 0.0
Cr
4 0.0000 0.0000 0.0
Cs
H2S gim3 0.14
REMARKS:
Cio+
™1 1.0000 1.0000 0.0 EXCEED NORMAL LIMITS : N2 ,CO2



PARAMOUNT BERKLEY ARROWHEAD N-65

COMPLETION DATA



7.

APPEN‘DICES TO WELL HISTORY REPORT

Oil, Gas & Water Analyses:

Completion Data:

Wellbore Diagram:

(see attached)

(see attached)

A cement squeeze was required to stop gas flow
from the production liner which was successful.
The lowest section of the Nahanni formation was
perforated and acidized. The rig had to move off of
the wellbore due to spring break — further
completion activities are planned for winter 98/99
season.

(see attached)



PARAMOUNT BERKLEY ARROWHEAD N-65

DAILY COMPLETION SUMMARY
NOTE: Service Rig operating 24 Hours

March 6 — March 23, 1998

Date Day Remarks

March 6/98 1 Rig up Alberta Gold rig 30

March 7 2 NU Class III BOP

March 8 3 PT annulus to 21 MPa. RIH, tag top of 177 mm liner at 1723.93 m KB, tag

bridge plug at 1952.9 m KB (set 2000 daN on BP — started moving down
hole). Pushed BP to liner top at 2302.59 m KB. (NOTE: Bridge plug was
to be drillable — instead it is retrievable) ‘

March 9 4 Retrieve Baker Model “C” 47B bridge plug. RIH with bit.

“arch 10 5 RIH to 2304.47 m KB (cement top?) Tubing and casing flowing — lots of
gas — lost 5.8 m3 during reverse circulation. Broke circulation, ran jt
without rotating, circulated gas out — lost a total of 8.7 m3. RIH, tagged
PBTD at 2812.6 m KB. Pull 2 jts, pumped 0.56 m3 to catch fluid.
Established feed rate pumping 0.4 m3 /m at 7000 kPa (pumped a total of 5
m3 fresh water during test). Drilled to 2821.43 m KB.

March 11 6 RIH with scraper, tag PBTD 2821.43 m KB. Reverse circ — lost 9.82 m3.

March 12 7 Run GR-CCL-VDL-CBL - little cement above 2650 m KB. Run
temperature log from 1000 m — PBTD — maximum temperature 130 degrees
C — (wellbore was static for at lease 12 hours). RIH with packer and attempt
to determine if top of liner is where leak is.

March 13 8 RIH and perforate with 101.4 mm ERHSC 39 gram HMX charges, 17
SPM, 60 degree phasing from 2618 — 2619 m KB. Set cement retainer —
middle — at 2616 m KB.

March 14 9 Rig up Sanjel and squeeze with 3 m3 1885 kg/m3 slurry w/ 0.7 CFR, 0.7%
CFL2 and FA1 foaming agent at 12 liters/m3 on the fly

arch 15 10 Drill out cement from 2504.85 — 2531 m KB, broke through to 2598 m, drill
’ to 2610 m KB - very slow drilling. POOH, drill collars twisted off.




farch 16

11

Recover fish. Tag cement at 2808.5 m KB. Bit plugged off.

March 17

12

POOH with mud can — bit missing teeth. Run CBL-VDL-GR-CCL 2660 —
2304 m KB. Tagged fill at 2798.5 m KB. RIH with scraper

March 18

13

RIH with gauge ring. RIH with 101.4 mm ERHSC casing gun loaded w/ 39
gram HMX charges, 18 SPM 60 degree phasing and perforated 2788 —
2790, 2791 — 2792 m KB. (Difficulty getting guns to fire) Well went on
vacuum. Run in with same gun assembly and perforate 2777 — 2782 m KB
(all but 2 shots fired. RIH with 88.9 mm tubing and set packer assembly at
2757.99 m KB. Pull 14 swabs — recover 9.57 m3, no fluid inflow.

March 19

14

Pull a total of 17 swabs — last two dry. RU Schlumberger and acidize with
15% HCL containing 1.2% A270 inhibitor, 0.2% F75N surfactant, 1% U42
chelating agent, 0.1% friction reducer, 1% A201 inhibitor. Unload well
with N2. Rig in frac equipment. Start acid frac pumping 15 m3 of 15%
nitrified HCL acid as used earlier today. Start frac balls — maximum
pressure obtained 42 MPa (equipment limitation). Flow back well.

March 20

15

Swab well dry

arch 21

16

Reverse circulate well to inhibited fresh water. RIH with Cardium 139.7
mm PWPP permanent bridge plug — set at 2769.0 M KB. RIH with
Cardium 177.8 mm PWPP permanent bridger plug — set at 2270.0 m KB.
Dump bail 8 lineal meters of class G + L10 + D128 + D65 + Silica Flour.
RIH w/ 88 mm tubing string.

March 22

17

Pumped 0.5 m3 diesel down tubing and annulus. Rig out rig for season.




PARAMOUNT RESOURCES LTD.
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DOWNHOLE DIAGRAM

WELL NAME: Paramount et al Arrowhead
Prepared by: John Stroh / Randy Hemmmgsen | Date 98/03/24
Elevations : e L ]
—— 6 KB (m) 57460 |KB to CF [m] 6.90 TD [m] 2925.00
GL (m) 567.90 PBTD [m] 282143 KB to TF 6.30
Tubulars . . Size [mm] |- Wt-Kg/m- |- Grade | NoJts. |Landing Depth:m]
Surface Casing 339.70 81.10 J-55, ST&C 480.00
Intermed. Casing 24450 64.74 L80,LT&C 1890.00
- Product. Casing 177.80 38.69 MN8O, LT&C 2529.00
Product. Liner 139.70 25.30 L8O FLUSH HYDRIL| 2856.09
Production Tbg. 88.90 13.84 J-55 234.00 2190.00
Wellhead Description: R ' -
Make / Type: ABB Vetco Gray, Flowing style, 2 - Master vaives, 1 - Wing valve (choke)
Size / Rating : 2 35 Mpa 79 mm ID gate valves. 2 - 35 Mpa 50. 8 mm ID Csg valves
Tog,Stringty: [ £, 5 5 17
Date of Tubing Description:
ITEM Description IKB 9. F19.% 0 vy . Kbrept
1 |73 mm collar 0.13 | 2222.56
2 ]73 mm XN nipple, C/W 58.75 mm profile, 56.01 mm NOG 0.31 | 2222.25
3 |2 -73 mm J-55 pup Jts. (3.07, 3.07) 6.14 | 2216.11
« — 2 4 |73 mm x 89 mm swage 0.14 | 2215.97
-« —1 5 {233 - 88.9 mm J-55, 13.84 kg/m Thg. 2190.9| 25.09
6 [5-88.9mmpupdts. (.61, 1.21, 1.82, 2.43, 3.04 m) 9.1 15.98
7 |1-88.9 mm J-55, 13.84 kg/m Tbg. 9.47 6.51
8 |1-88.9 mm EUE Tbg hanger 0.21 6.30
8 lineal meters of 6.30
cement dump
bailed on 177 mm 6.30
B 6.30
6.30
6.30
Bottom of Tubing mKB 222269 | - .
. NOTES L i ' )

Csg & Tbg inhibited with fresh water. Both sides topped off with diesel.

Cement in 139.7 mm Csg had been drilled to a depth of 2821.43 mKB.

Parts of 139 mm retainer sitting @ 2799.1 mKB.

RS

G Y Y Y Y

139.7 mm BP set @ 2768.0 mKB

177.8 mm BP set @ 2270.0 mKB. Topped with 8 lineal meters of class G oilwell cement.

APl Tl Tl Pl Tl Tl Pl Tl TP PAPALT:

LA A A Y Y Y K .qurforatlons

| Zone |Nahanni Interval : 2777 - 2782, 2788 - 2790, 2791 - 2792 mKB.
Zone Interval :
Zone Interval :

Stimulation: © 15 m® of Nitrified 15% HCL w/ balls.




CCAT '

Treatment Report

N-65 Field

Arrowhead .
Formation

Nahanni Headless
Location

N-65

Country
Canada
Province
Northwest Territories

Freparad for Service Point COIL TUBING GAB
Treatment No. 811-0350 Business Phone (403) 539-4220
Date Prepared (03-18-1998 FAX No. (403) 539-7532

Prepared by VIC LEMKE
Phone (403) 539-4220
E-Maii Address lemke@grande-prairie.dowell.slb.com

Comments  Supply men, materials, and equipment to perform a 38.1mm coiled tubing conveyed 15% HCL wesh

and squeeze on above location as per above customers request.

Oiselairner Notice

y & cornputer rmodet inclueding vanous assurmplons
0 unknown data and can be no more accurate man
actual results that roay be ach ane should be £
s, may be improved through the use of cartain tests and procedures

@

nd treatment. The results depend an input da

ions and such input data. The inforraation p
camparisen purposes rather than absolute vatlues. The quality of input data, and hence re
Cowell car a33istin selecting.

ator kit superion knowledge of the well, the resenvoir, the field and conditions aifecting thern, tf the Operator is aware of any conditions whereby 2 neighboring

The Dper
¢ the awmer ar awners of the well or wells accardingly.

well or wells might be affected by the treatment propased herein it is the CGperator's responsibility te notif

Prices quoted are estimates onty and are gead for 30 days from the date of issue. Actual charges may vary depending upen time, equipment, and matedal ultimately
required to pertorm these sendzes.

Freedorn frorrdiniringernent of patents of Dowell or others is not to be inferred.




RS A s
\iell
Farmation
. Dowell District
Country
Section 1: Job Messages
[ Time Message Corr CT Circ Tot Wellhead
Depth Weight Pres Pump Pres
(mi) {daN) (kPa) Rate {kPa}
(SM3/
min)
1 7:00:00 Arrive on location 0.0 0.00 0 0.00 0
2 8:30:00 Start rigging up 0.0 0.00 0 0.00 0
3 9:42:52 Started Acquisition 0.0 0.00 0 0.00 0
4 10:22:14  Safety meeting 34 -695.20 -704 0.00 28
5 10:59:31 Reset Volume 34 -950.40 -701 0.00 51
6 11:01:06  Press test coil to 35 MPA. 3.4 i -850.70 -698 0.24 45
7 11:24:22  Testers not reading press 34 -1469.60 2727 0.00 3501
8 11:48:56  ESD valve not working 3.4 -987.60 -563 0.00 - 138
9 12:34:04  Start to repressure test 34 : -963.10 -597 0.00 98
10 12:44:41 Reset Volume 34 i -1124.10 -638 0.00 207
11 12:45:33  Begin RIHCT 34 ;. -945.60 -637 0.00 202
12 12:48:30  Repair level wind override 5.6 i -1143.70 -619 0.00 174
13 13:06:48  Resume RIH 5.6 : -1019.90 -619 0.00 123
14 13:35:14  Start pumping water to fill hole 381.0 -713.40 1785 0.07 102
15 13:53:52  PULL TEST AT METERS 796.7 2070.83 18112 0.20 62
16 14:02:06  PULL TEST AT METERS 923.2 709.90 17609 0.21 57
. 17 14:17:45  Fluid returns to surface 1286.7 1012.80 22900 0.20 127
18 14:18:36  Stop pumping fluid 1317.6 1240.00 -483 0.00 133
19 14:32:27  PULL TEST AT METERS 1650.0 2165.90 -664 0.00 147
20 15:03:14  PULL TEST AT METERS 2399.7 3268.70 -364 0.00 145
21 15:03:45 PULL TEST AT METERS 2399.0 3940.50 -530 0.00 143
22 15:04:54 Reset Volume 2394.0 3507.90 -410 0.00 144
23 15:06:22  Start Pumping Acid 24311 2819.20 6525 012 149
24 15:27:53 Stop pumping acid 2786.9 3891.30 -700 0.00 2130
25 15:38:11 Starting Acid 2792.9 1139.60 -685 0.00 1522
26 15:38:38  Stop Pumping 2792.9 2139.30 4682 0.11 1845
27 15:49:20  Starting Fluid 27929 2319.80 2393 0.05 2666
28 15:50:56 Stop Pumping 2792.9 1283.00 13306 0.00 14708
29 16:01:04  Starting Acid 27929 2577.60 -710 0.00 1374
30 16:02:28 Stop Pumping 2792.9 2188.90 5429 0.04 6280
31 16:12:31 Starting Acid 2792.9 2626.00 -524 0.00 1843
32 16:14:00  Stop Pumping 27929 2739.90 -602 0.00 1805
33 16:24:06  Starting Acid 27929 2761.90 -711 0.00 1617
34 16:25:31 Stop Pumping 2792.9 2851.30 85 0.05 1101
B85 16:34:57  Starting Acid 27929 2809.20 -718 0.00 1305
36 16:36:40  Stop Pumping 27929 2873.50 -716 0.00 1364
37 16:47:23  Starting Acid 27829 2854.90 -713 0.00 1422
38 16:48:23  Starting Fluid 27929 2855.80 2356 0.09 1240
39 16:48:41 Stop Pumping 27929 2834.40 1552 0.05 1941
40 16:59:22 Start Pumping Water 27929 2896.60 -713 0.00 1479
41 17:00:59 Stop Pumping 27929 2849.10 600 0.05 2287
42 17:11:06  Start Water 2792.9 2928.00 -710 0.00 1424
43 17:12:35  Stop Pumping 2792.9 2896.90 1551 0.05 1965
44 17:24:08  Start Water 2792.9 2958.70 -496 0.00 1660
45 17:25:36  Stop Pumping 27929 2942.50 -179 0.00 1896
. 46 17:36:37 _ Start Water 2792.9 2938.10 -163 0.00 1956
47 17:38:14  Stop Pumping 2792.9 2866.60 1765 0.01 3510
48 17:48:13  Start Water 27929 3004.90 -287 0.00 1771
49 17:50:34  Stop Pumping 27929 3143.30 375 0.05 956
50 18:01:44  Start Water 2792.9 3142.00 -680 0.00 1166




Client

Viell
Farraation :
District
Country
# i Time Message Corr CcT Circ Tot Wellhead
: Depth Weight Pres Pump Pres
{m) {dal) (kPa) Rate {kPa}
{SM3/
: min)
51 | 18:03:05  Stop Pumping 2792.9 3133.00 898 0.05 1367 |
52 1 18:14:38  Start Water 2782.9 3166.80 -543 0.00 1416
53 | 18:15:59 Stop Pumping 27929 3043.90 1045 0.00 3133
54 | 18:26:10  Start Water 2792.9 3057.70 g56 0.00 2925
55 18:27:33  Stop Pumping 2792.9 3014.50 3236 0.05 3388
56 18:37:05  Start Water 2792.9 3023.60 1181 0.00 3121
57 | 18:38:36 Stop Pumping 2782.9 3183.10 1689 0.05 1646
58 | 18:49:48  Start Water 2792.9 3153.40 326 0.00 2232
50 i 18:51:17  Stop Pumping . 27929 3006.30 2120 0.00 3874
60 | 19:01:24  Start Water 2792.9 3217.40 -9 0.00 1876
61 19:02:47 _ Stop Pumping 27929 3085.90 1684 0.00 3536
62 19:12:34  Start Water 2792.9 3136.10 1284 0.00 3142
63 19:14:02  Stop Pumping 2792.9 3113.20 1538 0.01 3262
64 19:26:42  Start Water 2792.9 3111.50 1749 0.00 3485
65 19:31:45  Remark 27929 1093.10 29367 0.07 27692
66 19:36:35  Remark 27929 1462.90 33436 0.13 26005
67 19:45:37  Remark 2792.9 2006.60 32876 0.15 21571
68 19:47.15  Stop Pumping 27829 2251.90 20368 0.00 20464
69 19:51:22  Pres test N2 line to 30 MPA 2792.9 3628.40 3105 0.00 2614
70 19:53:52  Start pumping N2 at 20 scm/min 27929 3845.80 7813 0.00 526
71 20:12:25 Pull up hole to establish circulation 2787.8 4254 .90 9848 0.00 431
72 : 20:39:44  Stop POHCT 2107.0 1472.40 19922 0.00 603
73 | 20:43:18 Run in hole to unload fluid 2107.0 1277.1C 18992 0.00 791
74 ¢ 21:31:59  Stop RiH for H2S alarm 2686.1 3790.70 8269 0.00 1368
75§ 21:50:13  Stop at 2792m and circulate for 2792.0 3747.60 9149 0.00 1623
15min
76 1 22:03:47 Begin POH CT 2792.0 3969.00 8550 0.00 1683
77 1 231415 Stop pumping N2 448.7 -337.38 7408 0.00 1405
78 | 23:30:25 CT Back at Surface 1.9 -1446.40 515 0.00 840
78 ¢ 23:31:08 Close master valve and bleed off 1.8 -1198.60 434 G.00 797
; press
‘ 80 23:31:41 Stopped Recording 1.9 -1180.60 375 0.00 763

Total returns where 17.7 M3.




Customer: Paramount Resources Ltd. iz | District: COIL TUBING GAB
Representative: Schlumberger ’ DS Supervisor:VIC LEMKE
Well: N-65 Dowell Date Prepared:03-18-1998
Treatment Log
T
Time WH PRESS | CIRC PRESS |CT CORR DEPTHTOT DOWN RUN LEN TOTAL N2 RATE | TOT FLUID
hh:mm:ss kPa \ kPa m m } scm/min m3
© 07:00:00  Amiveonlocation i e
08:30:00:  : Start rigging up
09:42:52 . Started Acquisition
10:07:40 0 0 0.0 0.0 0 0.000
10:16:24 28 -702 3.4 0.0 0 0.000
10:22:14  : Safety meeting Z
10:22:14 28 -705 3.4 0.0 0 0.000
10:26:24 28 -704 3.4 0.0 0! - 0.000
10:36:24 28 -704 3.4 0.0 0 0.000
.10:46:24 39 -705 3.4 0.0 0 0.000
10:56:24 49 -698 3.4 0.0 0 0.000
10:59;31  ResetVolume O o 0
10:59:34 48 -702 3.4 0.0 0 0.396
11:01:06  Presstestcoilto 35MPA
11:01:09 49 -701 3.4 0.0 0 0.000
11:06:24 44 -697 34 0.0 0 0.055
11:16:24 : 47 1763 3.4 0.0 0 1.855
11:24:22  Testers not reading press i o et
11:24:24 874 805 34 0.0 0 3.252
11:26:24 3495 2698 3.4 0.0 0 3.515
11:36:24 3334 2556 3.4 0.0 0 3.515
11:46:24 180 -505 3.4 0.0 0 3.515
11:48:56 ESD valve not working
11:48:59 148 -561 3.4 0.0 0 3.515
11:56:24 140 -563 3.4 0.0 o 3.518
12:06:24 131 -574 3.4 0.0 0 3.515
12:16:24 118 -585 3.4 0.0 6] 2518
12:26:24 112 -582 3.4 0.0 0 3515
12:34.04 Start to repressure test
12:34:.04 103 -591 3.4 0.0 0 3515
12:36:24 98 -597 3.4 0.0 0] 3.515
12:44:41 Reset Volume [
12:44:44 101 5637 3.4 0.0 6] 3.682
12:45:33 Begin RIHCT
12:45:34 207 -638 3.4 0.0 0 0.00C
12:46:24 200 -635 3.4 0.0 0 0.000
12:49:30 Repair level wind override
12:49:34 192 -635 &1 1.7 0 0.000
12:56:24 174 -620 56 2.2 0 0.00C
13:06:24 146 -614 56 22 0 0.000
13:06:48 Resume RIH
13:06:49 121 -617 56 2.2 0 0.000
13:16:24 120 -620 5.6 22 0 0.000
13:26:24 El2 -673 101.9 8.5 0 0.000
13:35:14  Start pumping water to fill hole
13:35:14 107 -706 2146 211.2 0 0.085



Well: N-65
1 Time WH PRESS | CIRC PRESS
| hh:mm:ss kPa kPa m
13:36:24 102 1785 381.0
13:46:24 101 18762 408 2
13:53:52 PULL TEST AT METERS
13:53:54 74 18450 633.5
13:56:24 62 18059 7957
14:02:06 ' 'PULL TEST AT METERS
14:02:09 58 18054 7999
14:06:24 58 17537 623.0
14:16:24 87 19083 1014 8
14:17:45 Fluid retumns to surface
14:17:49 142 22927 1263.6
14:18:36  Stop pumping fluid
14:18:39 130 22964 1298.8
14:26:24 134 - -542 1318.7
"14:32:27: 1 PULLTEST AT METERS "~
14:32:29 145 -514 15155
14:36:24 148 -671 1649.4
14:46:24 142 -540 1717.0
14:56:24 138 -529 1972.2
16:03:14 ~ 'PULLTEST AT METERS'
15:03:14 139 -451 2230.8
15:03:45  PULLTESTAT METERS -
15:03:49 145 -364 2399.7
15:04:54 Reset Volume O
15:04:54 144 -514 2398.5
15:06:22 Start Pumping Acid
15:06:24 144 -410 2394.0
15:16:24 148 7692 2433.7
15:26:24 516 17548 2672.3
165:27:563 Stop pumping acid
15:27:54 3625 12548 27842
15:36:24 1520 -725 2787 1
15:38:11 Starting Acid
15:38:14 1583 -701 27929
15:38:38 Stop Pumping
15:38:39 1515 738 279289
15:46:24 2281 4553 27929
15:49:20 Starting Fluid
15:49:24 2750 342 27929
15:50:56 Stop Pumping
15:50:59 2786 2403 27929
15:56:24 15104 12795 27929
16:01:04  Starting Acid
16:01:04 1541 -705 2792 ¢
16:02:28 Stop Pumping
16:02:29 1374 -710 2782 &
16:06:24 8175 3882 2792 ¢
16:12:31 Starting Acid
16:12:34 1853 -503 27929
16:14:00  Stop Pumping
16:14:04 1841 -524 2792.9
Page: 2
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Date Prepared: 03-186-1888§

| WH PRESS | CIRC PRESS [CT CORR DEPTHTOT DOWWN RUN LEN TOTAL N2 RATE | TOT FLUID

Well: N-65

| Time

| hh:mmss | kPa ; kPa

t |
16:16:24 1908 -643
16:24:.06  Starting Acid
16:24:09 1646 -710
16:25:31 Stop Pumping
16:25:34 1617 -710
16:26:24 1057 -554
16:34:57  Starting Acid
16:34:59 1190 -738
16:36:24 1305 -720
16:36:40 Stop Pumping
16:36:44 1103 -485
16:46:24 1384 -720
16:47:23 . Starting Acid
16:47:24 1423 -711
16:48:23  Starting Fluid
16:48:24 1423 -703
16:48:41 Stop Pumping
16:48:44 1218 2360
16:56:24 2222 351
16:59:22  Start Pumping Water
16:59:24 1471 -707
17:00:58°  Stop Pumping
17:00:59 1479 -534

. 17:06:24 2287 600
17:11:06  Start Water
17:11:09 1432 -703
17:12:35  Stop Pumping
17:12:39 1424 -710
17:16:24 2366 122
17:24:08 Start Water
17:24:09 1787 -378
17:25:36 Stop Pumping
17:25:39 1657 47
17:26:24 2232 -8
17:36:24 2229 132
17:36:37 Start Water
17:36:39 1956 -164
17:38:14 Stop Pumping
17:38:14 1956 -163
17:46:24 3510 1765
17:49:13 Start Water
17:49:14 1821 -235
17:50:34  Stop Pumping
17:50:34 1771 -289
17:56:24 956 375
18:01:44 Start Water
18:01:44 1180 -663
18:03:05 Stop Pumping
18:03:08 1166 -680
18:06:24 1457 -263
18:14:38  Start Water
. Page: 3
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Viell: N-65 Date Prepared: 03-18-1988

Time WH PRESS CIRC PRESS |CT CORR DEPTHT\'OT DOWWN RUNM LE!\; TOTAL NZ RATE TOT FLUID

i
!
i
!

hh:mm:ss kPa ‘ kPa m ; m ; scmimin m3
18:14:39 1512 -427 2792.9 2819.4 g 5.83¢
18:15:59 Stop Pumping
18:15:59 1415 -545 27929 2819.4 0 5.839
18:16:24 3133 1045 27928 28194 0 5736
18:26:10 Start Water i
18:26:14 3464 1377 27929 28194 - 0 5736
18:26:24 2858 3042 27929 2819.4 0] 5.740
18:27:33  Stop Pumping
18:27:34 1866 1820 2792.9 2819.4 a
18:36:24 3880 2024 2792.9 2819.4 0
18:37:05 Start Water
18:37:09 3166 1239 27929 2819.4 8] 5.834
18:38:36 © ' .Stop Pumping ’ . .

- 18:38:39 3114 3086 2792.9 2819.4 0’ 5.837
18:46:24 2037 -6 2792.9 2819.4 4] 5.941
18:49:48 - . ‘Start Water ' o
18:49:49 2311 425 2792.9 2819.4 G 5.941
18:51:17  Stop Pumping '
18:51:19 2231 324 2792.9 2819.4 0 5.941
18:56:24 4304 1886 27929 2819.4 0 6.036
19:01:24 Start Water
19:01:24 2054 192 2792.9 2819.4 0 6.036
19:02:47 Stop Pumping
19:02:49 1876 -9 2792.9 2819.4 0 6.036
19:06:24 3743 2000 27929 2819.4 6] 68.137
19:12:34 Start Water
19:12:34 3531 1693 2792.9 2819.3 o] 65137
19:14:02 Stop Pumping
19:14.04 3142 1284 - 27928 2819.4 G 8137
16:16:24 3686 2130 27829 281¢.4 0] 5238
19:26:24 3628 1863 27929 2819.4 ul 8235
19:26:42 Start Water
19:26:44 3488 1751 2782.9 2819.4 G 8235
19:31:45 Remark
19:31:49 3484 1746 2792.9 28194 O 5.236
19:36:24 27685 289375 27929 2818.4 0 6.558
19:36:35 Remark
19:36:39 25998 33048 2792.9 28194 0 7.041
19:45.37 Remark
1Q:45:39 26007 33366 27929 2818 .4 U 7.078
19:46:24 21549 32837 27925 2819.4 G 8.262
19:47:15 Stop Pumping
19:47:19 21518 26673 2792.9 2819.4 &) 8.391
19:51:22 Pres test N2 tine to 30 MPA
19:51:24 20273 20167 27925 2818.4 0 8428
12:53:52 Start pumping N2 at 20 scm/min
19:53:54 2383 2813 27925 2819.4 G 8,428
18:56:24 528 7345 27929 28194 27 8.428
20:08:24 503 6001 2792.9 2819.4 a 8.428
20:12:25 Pull up hole to establish circulation
20:12:29 8.428

412 2257 27929 2819.4 0

Page: 4



Vell: N-65

Date Prepared: 03-18-1908

r
i

i I
}V\.’H PRESS | CIRC PRESS

7 T
‘ Time iCT CORR DEPTHTOT DOWN RUN LEN TOTAL N2 RATE f
i hh:mm:ss { kPa | kPa | -'m : m scnvmin '
20:16:24 430 9929 2786.2 28194 31
20:26:24 438 12978 26826 2318.4 31
20:36:24 452 17690 24413 2819.4 30
20:39:44 Stop POHCT _
20:39:44 467 20464 2182.4 2819.4 31
20:43:19 Run in hole to unload fluid
20:43:19 603 19932 2107.0 2819.4 31
20:46:24 791 18992 21070 2819.4 30
20:56:24 1371 18001 2152.2 2864.6 3G
21:06:24 2840 13804 2298.8 3011.2 31
21:16:24 2129 11613 2444 .4 3156.7 31
21:26:24 2532 10577 25931 3305.5 31
21:31:59 Stop RIH for H2S alarm.. . .
21:31:58 1649 6286 2686.1 3388.5 o
21:36:24 1368 8269 2686.1 3398.5 49
21:46:24 1172 12101 2686.1 3398.5 49
21:50:13 Stop at 2792m and circulate for 15min
21:50:14 1639 9443 27709 3483.2 30
21:56:24 1616 9147 2792.0 3504.4 30
22:03:17 Begin POHCT
22:03:19 1103 8817 2792.0 3504.4 30
22:06:24 1681 | 8547 2792.0 3504 .4 30
22:16:24 1607 8431 2728.0 3504.4 30
22:26:24 1415 8110 2378.3 3504.4 30
22:36:24 1377 7847 2161.6 3538.8 30
22:46:24 1406 7682 1810.8 3538.8 30
22:56:24 1402 7593 1457 .8 35388 30
23:.06:24 1361 7552 1098.6 3538.8 30
23:14:15 Stop pumping N2
23:14:19 1372 7510 736.3 3538.8 30
23:16:24 1408 7402 4457 3538.8 286
23:26:24 1423 4839 369.0 3538.8 0
23:30:25 CT Back at Surface
23:30:2¢ 1161 1104 20.4 3538.8 0
23:31:08  Close master valve and bieed off press
23:31:09 835 507 1.8 3538.8 0
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Paramount Resources Ltd.

C _AT™ N-65
- 811-0350

DEPTH/WIEGHT 03-18-1998
3000 ' I T T 1 - T T 6000
== Corr Depth
e Weight L5000
2500 p -4000°
g TA L3000
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-2000
.}"
= f -1000
515004 i
.
S ’
Q T
R — --1000
1000+ f
|
i --2000
500 i --3000
--4000
0 N L s T T T v T T \ -5000
10:07:40 13:36:00 17:04:20 20:32:40 00:01:00

Time - hh:mm:ss
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Paramount Resources Ltd.

C _AT* vas

Depth Vs Time
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Foam Circulation
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C AT~

Pressure and Rate

Paramount Resources Ltd.

Cire, 2us N-65
811-0350
03-18-1998
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Dowell

CCAT "

Treatment Report

N-65 Field

Arrowhead -
Formation

Nahanni Headless
Location

N-65

Country
Canada
Province
Northwest Territories

Service Point COIL TUBING GAB
Treatment No. 811-0350 Business Phone (403) 538-4220
Date Prepared (3-19-1998 FAX No. (403} 539-7532

“Prepared by VIC LEMKE
Phone (403) 539-4220
E-Mail Address lemke@grande-prairie.dowell.slhb.com

Comments  Supply men, materiais. and equipment to perform a high pressure acid ball job on
above location as per above customers request.

auonNs mada cond
rnodel inCluding
ra and can he no ¢

sented in good faith, Dut no warranty is gr/e
of any product or SEnvice. The results
rvair and treatment. The results depend an input
nptions and such input datz. The indorrnation pre
CANPAEISON purpo rather than absolute values. The quality of input ©
Cowell czn zzsist in selecting.

The Dperator has supenor knowledge of the well, the resenvoir, the Nieid ana conditions aiTes
well or wells might be affected by the treatment proposed herein itis the Cperatar's respong

of the well ar wells accordingly.

Prices quoted are estimates anfy and are good for 30 days fram the date of issue. Actual charges may vary depending upan sme, equipment, and matenal ultimately

reguired 10 perforrn these sendices.

Freedor frora infringernent of paterds of Dowell or others is not to be inderred.




Client

Walf
Forration :
Dowell Cistrict
Country
Section 11 Job Messages
# Time Message Circ Pres Backup N2 Flowm | Tot Fluid
{kPa) Pres 2 Pump eter 1 Vol
(kPa) : Rate Rate {m3)
L (semimi | (SM3/
i n) min)

1 1:58:37 Started Acquisition 0 0 K4 0.00 0.000
2 2:11:11 Rig up equipment 0 0 0] 0.00 0.6G0
3 3:42:5% Started Recording 0 0 0 0.00 0.000
4 1 3:43:30 Set pop valve -13 -22 0 0.00 0.000
5 5:02:46 Reset Volume -15 18 0 0.00 0.000
6 5.08:26 Press test lines to 60 MPA 52056 20292 0 0.00 0.000
7 5:09:52 Press up annulas to 21.5 MPA 51586 21309 0 0.00 0.000
8 5:22:35 Start Pumping Acid 3779 20362 0 0.78 0.000
9 5:24:36 Start dropping balls 1081 20231 0 1.16 0.000
10 5:27:02._ Start pumping N2 5858 19646 g5 0.97 0.000
11 5:38:16 Start Pumping VWater 38328 13657 94 0.68 0.000
12 5:50:13 Stop Pumping 40418 18479 0 C.00 0.000
13 5:51:04 fMonitor press 36467 18278 0 0.00 0.000
14 6:05:55 Bleed off and rig out 27521 18750 0 0.00 0.000
15 6:54:01 Stopped Recording -25085 -26124 0 0.00 0.000
16 6:54:05 Stopped Acquisition -25085 -26124 0 0.00 0.000

Final press was 42.6 MPA and 10 min shutin press was 27.5 MPA.




Customer: Paramount Resources Ltd.
Representative:

Cistrizt:

COIL TUBING GAB

DS Supervisor:VIC LEMKE

Well: N-65 Date Prepared:03-18-1288
Treatment Log
B [
Time CIRC PRESS iBACKUP PRESS.’Zi N2 RATE FLOWIETERT RATE
hh:mm:ss kPa t kPa sem/min
01:58:37  Started Acquisition -
02:11:11 Rig up equipment
03:42:52 Started Recording
03:42:53 o 0 G 0.00
03:43:30 Set pop valve
03:43:30 -13 -16 & 0.00
03:51:45 -13 =22 G 0.0C
04:01:45 -13 -36 7 0.00
04:11:45 -12 26720 0] 0.00
04:21:45 -10 8 0 0.00
04:31:45 -14 22 0] 0.00
04:41:45 -8 16 8] 0.00
04:51:45 -6 20 G 0.00
05:01:45 0 22 o 0.0C
05:02:46 Reset Volume O
05:02:50 2 20 G 0.0D
05:08:26 Fress test lines to 60 MPA
05:08:30 -8 18 G 0.00
05:09.52 Press up annulas to 21.5 MPA
05:09:55 52023 20818 8] 0.00
05:11:45 51563 21266 G 0.060
05:21:45 51130 21078 o 0.00
05:22:35 Start Pumping Acid
05:22:35 49824 20399 0 0.00
05:24:36 Start dropping balls
05:24:40 3779 20362 5] 0.78
05:27:02 Start pumping N2
05:27:05 771 20224 0 1.13
05:31:45 6037 19596 86 0.97
05:38:16 Start Pumping Water
05:38:20 28117 17257 160 0.70
05:41:45 38508 14220 101 0.84
05:50:13 Stop Pumping
05:50:15 41412 19566 100 0.81
05:51:04 Manitor press
05:51:05 38903 19431 0 0.00
05:51:45 36299 19265 G 0.00
06:01:45 35164 19211 0 0.00
06:05:55 Bleed off and rig out
06:05:55 285509 18572 O 0.00
06:11:45 27521 19750 G G.00
06:21:4 -17 -34 o 0.00
0/:31:45 -4 -17 G 0.00
06:41:45 6 2 0 0.00
06:51:45 -25095 -4 & Q.00



Paramount Resources Ltd.

811-0350

03-19-1998
Pressure and Rate

-------------------- WH FPress.
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PARAMOUNT RESOURCES LTD

N-65-63-40-122-45NWT / NAHANNI
NEW COMPLETION

98-03-05 - 93-03-20

Report prepared by:

ENTEST CORP.
98-03-20



ENTES1 CORP.
PRODUCTION SUMMARY

Customer Name:
LSD:

Operation Description:
Test Dates:

Gas Parameters

Meter Run Size:

Relative Gas Density:

Mole Fraction Nitrogen (N2):

Mole Fraction Carbon Dioxide (CO2):
Mole Fraction Hydrogen Sulfide (H2S):

Production Totals

Total Production Time:
Total Amount of Gas Produced:

tal Amount of Oil/Cond Produced:
Total Amount of Water Produced:

DAY SUMMARY
Production
Date Time Amount Prod
hours 10°m?®

88-03-05 15.00 0.00
88-03-06 19.00 0.00
98-03-07 14.00 0.00
88-03-08 36.00 0.00
98-03-10 29.00 0.00
98-03-11 24.00 0.00
98-03-12 31.00 0.00
98-03-13 16.00 0.00
98-03-14 24.00 0.00
98-03-15 : 24.00 0.00
98-03-16 39.50 0.00
98-03-17 20.00 0.00
98-03-18 36.00 0.00
98-03-19 23.54 0.00

03-20 1354 0.00

PARAMOUNT RESOURCES LTD
N-65-63-40-122-45NWT

NEW COMPLETION

98-03-05 - 93-03-20

102.26 mm
0.65
364.58
0.00
0
69.95999
Gas OlL/Condensate
Avg Gas Rate Amount Prod Avg Prod Rate
10°md/day m m/day
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Page 1 of 1

Water
Amount Prod  Avg Prod Rate
m m¥day

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

36.35 48.16
30.73 87.52
288



ENTES ¢ CORP.

~ompany: PARAMOUNT RESOURCES LTD
D N-65-63-40-122-45NWT Z0oNne: NAHANEY
Test Dates: 98-03-05-93-03-20
Operation: NEW COMPLETION
Operations Summary
Date Time Comments
98-03-05 08:00 MOVE EQUIPMENT TO LOCATION
23:00 SHUT DOWN TILL FOLLOWING A M . :
98-03-06 08:00 SPOT EQUIPMENT & RUN FLARE LINE & STAND FLARE STACK & TIE IN
18:00 SHUT DOWN TILL FOLLOWING AM.
98-03-07 08:00 EQUIPMENT & PERSONEL ON STAND BY
98-03-08 08:00 PERSONEL & EQUIPMENT ON STAND BY

1800  LINE HEATER ON LOCATION SPOT & RIG IN
2000  SHUT DOWN TILL FOLLOWING A M.
98-03-10 00:00  CONTINUE STAND BY
98-03-11 00:00  CONTINUE STAND BY
2330  CONTINUE STAND BY
00:00  CONTINUE STAND BY
01:00  CONTINUE STAND BY

+03-12 00:00 CONTINUE STAND BY

08:00 CONTINUE STAND BY

98-03-13 00:00 CONTINUE STANDBY

98-03-14 00:00 CONTINUE STANDBY

88-03-15 00:00 CONTINUE STANDBY

98-03-16 00:00 CONTINUE STANDBY

15:30 CONTINUE STAND BY

98-03-17 00:00 CONTINUE STAND BY

11:30 CONTINUE STAND BY

98-03-18 00:00 CONTINUE STAND BY
02:30 RIG UP AND BEGIN TO SWAB

08:04 RIG DOWN SWAB SWAB EQUIPMENT & RIG UP SCHLUMBERGER
11:00 HOLD SAFETY MEETING & PRESSURE TEST SURFACE LINES
13:06 START IN HOLE WITH COIL TUBING

14:30 START RECOVERING DISPLACEMENT FLUID

15:00 RECOVERING DISPLACEMENT FLUID

16:30 TRANSFER 3/ M3 TO RIG TANK

Page 1of 3



“ompany:
3D:

Test Dates:

Operation:

ENTES  CORP.

PARAMOUNT RESOURCES LTD
N-65-63-40-122-45NWT Zone: NAHANEY
98-03-05-93-03-20

NEW COMPLETION

Operations Summary

Date

98-03-18

98-03-19

98-03-20

Time

16:00
17:00
17:30
18:00
18:30
18:38
19:02
22:00
23:30
02:55
05:50
06:35
09:30
11:44
16:05
19:27
01:15
07.59
08:15
09:15
09:30
09:45
10:00
10:15
10:30
10:45
11:00
11:15
11:30
11:45

Comments

RECOVERED FLUID
RECOVERED FLUID
RECOVERED FLUID
RECOVERED FLUID
RECOVERED FLUID
RECOVERED FLUID
TRANSFER 4.83 /M 3 TO 400 STORAGE
GAUGE 400 TANK @ 154 C M. =16.18 M3

GAUGE 400 @ 159CM = 16.69M3 AND WAIT ON BULKER
BULKER ON LOCATION PREPARE TO FRAC
COMPLETE ACID & PERF BALL FRAC

OPEN TO FLOW BACK ACID ON 50.8 M. M. CHOKE
BLEED CASING DOWN TO 0

NO TAGON SWAB#2 @ 11:44 HRS

TRANSFER TO 400 STORAGE 6.03 /M3

SHUT DOWN SWABBING AND WAIT TWO HOURS
OBTAIN WATER SAMPLE @ 01:15 H. R. S. SWAB # 23
OBTAIN WATER SAMPLE SWAB# 30

TRANSFER T0 400 SORAGE 4.12/M 3 SHUT DOWN SWABBING
RECORD BUILD UPS

BUILD UP

BUILD UP

BUILD UP

BUILD UP

BUILD UP

BUILD UP

BUILD UP

BUILD UP

BUILD UP

BUILD UP

Page 20of 3



Company:
yD:

1est Dates:

Operation:

ENTEL ¢ CORP.

PARAMOUNT RESOURCES LTD
N-65-63-40-122-45NWT ZoNne: NAHANEY
98-03-05-93-03-20

NEW COMPLETION

Operations Summary

Date Time
98-03-20 12:00
12:15

12:30

12:35

Comments

BUILD UP

OBTAIN 2 GAS SAMPLES CYL # 00019974 800019954 AGAT LAB
KILL WELL & PROCEDE WITH EQUIPMENT RIG OUT
TRANSFER BALANCE OF FLUID TO 400 =6.32/M 3

Darna T nf 1



ENTEST COR™

Company: PARAMOUNT RESOURCES LTD Job No: RO004 Unit: CUB # 4
LSD: N-65-63-40-122-45NWT Companv Rep: RANDY HEMMINGSEN
Zone: NAHANEY Test Operator: R. GALLANT
__Test Dates:  98-03-05-93-03-20 Qperation: NEW COMPLETION
Date Time Tubing Casing Swab Fluid Swab Amt Cum Amt Cum  Grindout Grindout Grindout Salinity PH Afl H28
Press Press - # Level Denth Water Water O} Oil Water Sand Wax (ppm) ) (ppm)
(kPa)  (kPa) (m) (m) m) ) W) @) % % %
88-03-05 08:.00 .
MOVE EQUIPMENT TO LOCATION
23.00
SHUT DOWN TILL FOLLOWING A M.
98-03-08 08:00
SPOT EQUIPMENT & RUN FLARE LINE & STAND FLARE STACK & TIE IN
18:00
. SHUT DOWN TILL FOLLOWING AM.
98-03-07 08:00
EQUIPMENT & PERSONEL ON STAND BY
98-03-08 08.00
PERSONEL & EQUIPMENT ON STAND BY
18:00
LINE HEATER ON LOCATION SPOT & RIG IN
20:00
SHUT DOWN TILL FOLLOWING A M.
98-03-10 00:00
CONTINUE STAND BY
01:00
88-03-11 01:00
00.00
CONTINUE STAND BY
23:30
CONTINUE STAND BY
00:00
CONTINUE STAND BY
01:.00
CONTINUE STAND BY
98-03-12 00:00
CONTINUE STAND BY .
08:00
CONTINUE STAND BY
98-03-13 00:.00
CONTINUE STANDBY
98-03-14 00:00
CONTINUE STANDBY
88-03-156 00:.00
: CONTINUE STANDBY
SWAB Acid/H20 Oit/Cond
| Summary (m) (m?)
Page Recovery (m?)
Fluid Injected (m?)
Cum Recovered (m?)
Page 1 of 6 Fluld To Recover (m?) 0 0




ENTEST COR

Company: PARAMOUNT RESOURCES LTD Job No: R0O004 Unit: CUB # 4
LSD: N-65-83-40-122-45NWT Company Rep: RANDY HEMMINGSEN
Zone: NAHANEY Test Operator: R. GALLANT
__Test Dates:  98-03-05-93-03-20 Qperation: NEW COMPLETION
Date Time Tubing Casing Swab Fluild Swab Amt Cum  Amt Cum  Grindout Grindout Grindout Salinity PH APl H2S
Press Press # Level Denth Water Water Oil oil Water Sand Wax {(ppm) ) (ppm)
(kPa)  (kPa) (m) (m) m) () @) m) % % %
98-03-16 00:00
CONTINUE STANDBY
15:30
CONTINUE STAND BY
98-03-17 00:00 .
CONTINUE STAND BY
! 11:30
L CONTINUE STAND BY
98-03-18 00:00
CONTINUE STAND BY _
02:30 1 1 1
RIG UP AND BEGIN TO SWAB
0247 O 0 2 1 2
0300 O 0 3 510 699 1 3
03:11 0 0 4 699 883 0.66 3.66
0322 0O 0 5 791 971 0 3.68
0333 0 0 6 883 1062 0.33 3.99
0351 O 0 7 883 1062 0.66 465
0405 O 0 8 1062 1321 0.66 5.31
0419 0 0 9 1279 1448 0O 5.31
0441 0 0 10 1321 1572 132 6.63
0503 0 0 11 1572 1810 0.66 7.29
0530 0 0 12 1732 1963 0.33 7.62
0601 O 0 13 1887 2109 093 861
0628 O 0 14 2145 2358 066 9.27
0850 O 0 15 217 2457 033 9.6

SWAB Acld/H20 Oil/Cond
| Summary (m’) (m?)
Page Recovery (m®) 9.60 0.00
Fluld Injected (m?)
} Cum Recovered (m?) 98
Page 2 of 8 Fluid To Recover (m*) 0.00 0.00




ENTEST COR

Company: PARAMOUNT RESOURCES LTD Job No: R0004 Unit: CUB # 4
LSD: N-85-63-40-122-45NWT Companv Rep: RANDY HEMMINGSEN
Zone: NAHANEY Test Operator: R. GALLANT
__Test Datesg: . 98-03-05-93-03-20 Qperation: NEW COMPLETION :
Date Time Tubing Casing Swab Fluid Swab Amt Cum Amt Cum  Grindout Grindout Grindout Salinity PH APl H2S
Press Press # Level Denth Water Water Oil oil Water Sand Wax (ppm) ©) {ppm)
(kPa)  (kPa) (m) (m) m) ) ) @) % % %
98-03-18 07:27 O 0 16 232 238 0O 9.6
0804 O 0 17 2822 23 0 9.6
RIG DOWN SWAB SWAB EQUIPMENT & RIG UP SCHLUMBERGER
1100 O 0 .
‘ HOLD SAFETY MEETING & PRESSURE TEST SURFACE LINES
{ 13:06 0 0
s START IN HOLE WITH COIL TUBING
1430 O 0 235 11.98
START RECOVERING DISPLACEMENT FLUID
1500 O 0 0.68 1283
RECOVERING DISPLACEMENT FLUID
1530 0 0 4.18 16.81
TRANSFER 3/ M3 TORIG TANK
16:00 O 0 0.37 17.18
RECOVERED FLUID
17.00 0 0 0.25 17.43
RECOVERED FLUID
1730 O 0 0.43 17.86
. RECOVERED FLUID
1800 O 0 0.35 18.21
RECOVERED FLUID
1830 O 0 0 18.21
RECOVERED FLUID
1838 0 0 0.18 18.39
RECOVERED FLUID
1900 0 0 0.09 18.48
1902 0 0 0.17 18.65
TRANSFER 4.83 / M 3 TO 400 STORAGE
20 0 0 1135 30
GAUGE 400 TANK @ 154 C M. =16.18 M3 '
2330 O 0 635 36.35
GAUGE 400 @ 169CM = 16.69M3 AND WAIT ON BULKER
9803-19 02:55
BULKER ON LOCATION PREPARE TO FRAC
05:50
COMPLETE ACID & PERF BALL FRAC
06:35 22000 O
OPEN TO FLOW BACK ACID ON 6§0.8 M. M, CHOKE
SWAB Acid/H20 Oil/Cond
| Summary (m?) (m*)
Page Recovery (m®) 28.75 0.00
Fluld Injected (m?)
Cum Recovered (m?) 36.35
Page 3 of 8 Fluld To Recover (m?) 0.00 0.00




ENTEST COR

R0004 Unit: CUB # 4

Company;: PARAMOUNT RESOURCES LTD Job No:
LSD: N-65-63-40-122-45NWT Companyv Rep: RANDY HEMMINGSEN
Zone: NAHANEY Test Operator: R. GALLANT
_ Test Dates:  98-03-05-93-03-20 Qperation: NEW COMPLETION
Date Time Tubing Casing Swab Fluid Swab Amt Cum Amt Cum  Grindout Grindout Grindout Salinity PH APl H2S
Press Press # Level Denth Water Water Oil Qil Water Sand Wax {ppm) ) (ppm)
(kPa) {(kPa) (m) (m) ) @) @) ) % % %
88-03-19 06:40 22000
06:45 10000
08:50 5500 0
{ 0855 3500 O
07:10 2300 0
0725 1800 O
08.00 2000 1242 48.77
08:30 1900 7000 222 50.99
09.00 2000 8000 - 531 56.3
08:30 1400 8000 1.22 57.52
BLEED CASING DOWN TO 0
10:00 800 0 0.54 58.06001
1030 300 0 o] 58.06001
11:22 1191 0.78 58.84 5]
11:44 0 0 0.61 59.45 5
NO TAG ON SWAB#2 @ 11:44 HRS
12:07 0 0 11 1321 0.62 60.07 232000 5
12:31 0 0 4 1148 1321 0.27 60.34 . 230000 5
12:49 0 0 5 1448 1652 0.53 60.87 240000 5
13:14 0 0 6 1448 1652 0.45 61.32 240000 5
13:48 0 0 7 1363 1612 0.44 81.76 225000 5
14:.01 0 0 8 1407 1652 Q.18 61.94 218000 5 600
SWAB Acid/H20 Oil/Cond
Summary (m?) (m’)
Page Recovery (m>) 25.59 0.00
Fluid Injected (m®)
Cum Recovered (m?) 61.94
Page 4 of 8 Fluld To Recover (m*) 0.00 0.00




ENTEST COR

Company: PARAMOUNT RESOURCES LTD Job No: R0O004 Unit: CUB # 4
LSD: N-65-63-40-122-45NWT Companyv Rep: RANDY HEMMINGSEN
Zone: NAHANEY Test Operator: R. GALLANT
08-03-05-93-03-20 Qperation: NEW COMPLETION
Date Time Tubing Casing Swab Fluld Swab Amt Cum Amt Cum  Grindout Grindout Grindout Salinity PH API H2S
Press Press # Level Denth Water Water Oil Water Sand Wax (ppm) ) {ppm)
(kPa)  (kPa) (m) (m) m) ) ) (m) % % %
88-03-18 14:30 0 0 9 1887 0.53 62.47 220000 5
1458 0 0 10 1652 1963 044 6291 220000 5
i5:23 0 0 1 1810 2037 0.34 63.25 220000 )
16.05 0 0 12 2457 2457 0.93 64.18 212000 5
TRANSFER TO 400 STORAGE 6.03 /M3
16:57 0 0 13 2252 2457 0.52 64.7 220000 5
1726 0 0 14 2322 2587 026 6498 200000 5
18.00 0 0 15 2587 0.61 65.57 208000 5
18:33 0 0 16 2587 0.18 65.75 212000 5
19.05 0 0 17 2587 0.28 66.01 210000 5
19:27 0 0 18 2587 0.09 66.1 190000 5
SHUT DOWN SWABBING AND WAIT TWO HOURS
2126 0 0 19 2587 045 66.55 220000 5 50
21:52 0 0 20 2587 0.18 66.73 206000 5
2303 O 0 21 2587 035 67.07999 200000 5
98-03-20 0004 O 0 22 2587 0.27 67.34999 206000 5
01:15 0 0 23 2587 0.27 67.61999 206000 5
OBTAIN WATER SAMPLE @ 01:18 H.R. S. SWAB#23
02:03 0 0 24 2587 0.44 68.05999 210000 5
03:03 0 0 25 2587 0.26 68.31999 222000 5
04.06 0 0 26 2587 0.18 68.49999 210000 5
05.09 0 0 27 2587 0.26 68.75999 216000 5 100
05:57 0 0 28 2587 0.52 69.27999 214000 5
SWAB Acid/H20 Oil/Cond
| Summary (m) (m)
Page Recovery (m®) 7.34 0.00
Fluid Injected (m?)
Cum Recovered (m?) 69.27999
Page 8 of 6 Fluld To Recover (m?) 0.00 0.00




Y ENTEST CORp &

Company: PARAMOUNT RESOURCES LTD Job No: R0O004 Unit: CUB # 4
LSD: N-65-63-40-122-45NWT Company Rep: RANDY HEMMINGSEN
Zone: NAHANEY Test Operator: R. GALLANT
__Tast Dates: 98-03-05-93-03-20 QOperation: NEW COMPLETION
Date Time Tubing Casing Swab Fluid Swab Amt Cum Amt Cum  Grindout Grindout Grindout Salinity PH API H2S
Press Press # Level Depnth Water Water Oil Oil Water Sand Wax (ppm) °) (ppm)
(kPa) (kPa) (m) (m) (m)  (m?) (m?) (m?) % % %

98-03-19 14:58 0 0 10 1652 1963 0.44 62.91 220000 5
15:23 0 0 i) 1 81J 2037 0.34 63.25 220000 5
1605 O 0 12 2457 2457 0.93 64.18 212000 5

TRANSFER TO 400 STORAGE 6.03/ M3
16:57 < 0 0 13 2252 2457 052 64.7 220000 5
1726 0 0 14 2322 2587 026 64.96 200000 5
1800 0 0 15 7 2587  0.61 65.57 208000 5
1833 0 0 16 2587 0.8 65.75 212000 5
1905 - 0 0 17 2587 0.26 66.01 210000 5
1927 . 0 0 18 2587 0.09 66.1 190000 5
SHUT DOWN SWABBING AND WAIT TWO HOURS
2126~ O 0 19 2587 045 66.55 220000 5 50
21:62 O 20 2587 0.8 66.73 206000 5
2303 O 0 21 2587 0.35 67.07999 200000 5

98-03-20 00:04 O 0 22 2587 0.27 67.34999 206000 5

01:16. " 0 0 23 2587 0.27 67.61999 206000 5

OBTAIN WATER SAMPLE @ 01:16 H.R. S. SWAB # 23

02:03 - .0 0 24 2587 044  68.05999 210000 5

03:63. .0 0 25 2587 0.26 68.31999 222000 S

0406 O 0 26 2587 0.18  68.49999 210000 5

0509 0 0 27 2587 0.26  68.75999 216000 5 100

0557 O 0 28 2587 0.52 69.27999 214000 5
SWAB Acid/H20 Oil/Cond
Summary (m*) (m?)
Page Recovery (m?) 69.27999

Fluid Injected (m?)

,é/éF é Cum Recovered (m*) 69.27999
Page’ 4 of A— Fluld To Recover (m?) 0 0




PARAMOUNT BERKLEY ARROWHEAD N-65

DOWNHOLE LOGS



